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Copper  from  the  Ore  to  the  Wire  Bar.     Bv   Allien 
R.    Ledoux.     (New    York   Electrical    Society).... 375, 

Copper  io    Ecuador  

Copper  in  the  Philippines      (Editorial) 

Copper    Production    32. 

lips   and    Couplings,    Burt    &    Tobey's.     Illus- 

1    

Cornell   Gas    Engine.     Illustrated 

"Cornice    Work    Manual."    By    Sidney    P.    Johnston. 

(Book  Table)    

Crr.-spondenee   Schools.    Investigating   

Cosmopolitan  Electric  Franchise  237, 

Cost   "f  Arc  Lighting.    By  H.  H.  Walt.    Illustrated. 

With    discussion.     (American    Institute   of    Electrical 

Engineers)  24.  25.  26,  40.  41,  S3.  64, 

Municipal  Arc  Lighting  in  Chicago      (Editor- 
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Cotton  &  Kunze's  Electric  Gas-engine  Igniter.     Illus- 
trated      209 

Courcy,  A.  de.  (Competitive  Tests  of  Accumulators  in 

France.       Illustrated) 70 

Courcy,   A.   de.     (The  Paris  Exposition.     Illustrated). 
....215,  -HI.  217.  266,   267,   268,   316,  317.  322,  404,  405,  427,  42S 

ito.    Pacific.    Illustrated   258 

Drafts.    President,   Resigns    32.  221 

Craig  Law  in  North  Carolina  425 

Crane,   Electric,  ai   Bremen   133 

Crane.  The.  and  the  Telephone  wires 44 

Critcbfleid.    II.   D.    (Independent   Telephone  Develop- 
ment of  1S39I 12 

Cross-Connecting    and    Dislribulliig    Boards.    Central. 

Illustrated    ..: 394 

Crotte's    Electrical   Treatment  of     Tuberculosis.     11- 

lustrated  250,  261,  252,  412 

Cuba,    Electric-railway   Progress   In 355 

Cuban  Tariff  Rales  on   Electrical  Apparatus   373 

Culllnnne.    .7.    F.      (The   Sale   of   Gas   and    Electricity 

for    Light    and    Power) 257 

Cuiioui    mil    Defeated    290 

lerland   Telephone  Company's  Absorptions — 90.207 
CummingS,    Willis.   M.    D.     (A  Tlea   for  Better   Light 

Diffusion.     Illustrated) 322,  323 

Curl,  conduit    System.    Sampson's    Electric       (Editor- 
ial!      188 

"Curse  of   Monopoly,"   The.   in   England 223 

German    Transformer.    Illustrated    145 

Cutting  Branches  In  Way  of  Electric  Wires.  Liability 

for    97 


Dalley,    Howard    B.      (Static    Electricity    Utilized    for 

Engine  room   Ornament.     Illustrated) 352,  353 

Dally  Nows  Sen  I,-,-  by  Telephone  150 

Damages  for  Poor  Telephone  Service  131 

Iianlsh     Phonograph    and     Telephone    Coinbiniil  ion    at 

Pari*    Exposition    816,  "17 

Davles,    Prof.  John  B.,   Death  of 75 

Davis,    I.     II.    Portrait 165 

Davis  Electric  Pollce-algnaling  System  (American  Po- 
ind Fire  Signal  Company.)    Illustrated 107 

Death  by   Electricity,  Causes  of  100 

Decatur,   III.,   independent  Telephony  In 162 

De  Kalb  County  itii.t  Telephone  C pnny 165 

Delay Wis.,  Independent    Telephony    in 162 

Delivering   Message    Bej I   Terminus   of  Line,   Lia- 
bility   for    Iielay     In 3112,  313 

Depew,  Senator,   Delivers  a  Si h  by  Telephone —  373 

Desperate    Attempt    N led,    A 242 

Detroit,    Municipal    Lighting    In      (Editorial) 74 

lotn-ll   Telej. bone  Companies  Absorbed  bv  Erie  Com- 
pany     : 5S.   76.  90 

Diamond  State  Telephone  Company    206 

Dlckerson,  .1.   w.     (After   the   Fire   In   Victor,   Colo. 

Illustrated)    370 

Dlehl    Fan    Patents   Sustained   225 

Dlreot-connected  Triplex  Pump  (Smlth-Valle).     Illus- 
trated      122 

Direct-connected    Wnterwheels    and    Generators.     By 

Frank    c.    Perkins.     Illustrated 234.  235 

Direct-current,    Enclosed    Are    Lamps,    G     I.    Illus- 

i I 3G1 

Direct-current    Motors    In    Cement    Plant 122 

Discounts  and    Meter  Rates.     By   Henry   L.    Donerty. 

(Communication)    129 

Discounts  and   Meter   Rates      (Editorial) 188 

iM  i is   and    Meter  Rates.     By  Charles   D.   Helle. 

(C i.iimloatinn)     107 

Discounts  and  Meier  Rates.     By  It.  S.  Hale.    (Com- 

municntlon)    185 

rlbutlng    Boards,    Central    Cross-connecting    and. 
Illustrated    3ni 

Dixon,    HI..    Independent    Telephony    In 162 


Dodge,  Burton  H.,  Party-line  System  of 91,  11? 

Dogmatism  of  Municipal-ownership  Advocates      (Edi- 
torial)   204 

Doherty.  Henry   L.     (Meter  Rates  and  Discounts)...  129 
v's,  11.   L..  Presidential  Address     (Editorial).. 

.... 56,  188 

I  -c  oi   Electricity  in  England.    Illustrated.  421 

Doors.   Water-tight,    Electric,    Safety    .System   of.     Il- 
lustrated     HI 

Double-current    Generators.      By    Bur, -ham    Harding. 
Illustrated    - 

Dougherty,    Charles   J.     (Electric  Process   of   Anneal- 
ing    An •     Plate.       Illustrated) 192,  193 

1 . "i  L'li.riy,    Hugh.      (Independent    Telephone    Invest- 
on  uis) 395 

In. wner's    Grove,    Alternating-current    street  lighting 

Plant    at.     Uiustri I    417.  418 

Drainage  Canal,    Waterpower  fr tio* ii.   42,  mo 

Drop-forged  Commutator  Bars.     By  C.  S.   Van  Wag- 
oner.     (Communication) 26 

Druggists,  Minneapolis,  and  the  Telephone  Question. 

105,  135 

Dry  Battery,   Roche  Autogas.    Illustrated  860 

Dunci i    0.  (Preservation  of  Poles) ■  418 

Duluth,    Bell    Predicament    In 160 

Dunlap.     On-in     E.      (Electrically      Op  crated      Hair-cloth 

Factory.     Illustrated) 2.1 

Dunlap.    Orrlu    E.      (New    Wbecl-pil   at    Niagara.     11- 

lu-l  i.ileili  218.  219 

Duplex  Cylinder  Cell  (National  Carbou  Company).  Il- 
lustrated       131 

Duouoiii    (III.)    Telephone    Company 162 

Durability    of    Electricity 71.  74 

Dutiable  ot  35  Per  Cent.,   Long  Carbon  Rods   176 

1. uiies   Refunded,    Electrlc-llght   Carbon 247 

Dynamo  or  Motor,  New  Unipolar.     By  James  Asher. 
240,  211 


Eastern  Illinois  Iudepeudeuts  Organize   191 

Last    Pittsburg    and     wllmerdiug    Electro-magnetic 

Railway,    Illustrated    284,  285 

East  Tennessee  Telephone  Company  Said  to  Be  Ab- 
sorbed     2u7 

Economy  Lubricator  Filler  (Monash  Company).  Il- 
lustrated      258 

Ecuador,    Copper    in    242 

Editorial 

Is,    2!i,    42,    56,    74,    SS,    102,    116,    132,    14S,    1(18,    18S,    204, 
220,    236,    252,   270,    286,    3U0,    318,    338,    366,    372,    390,    406,  422 
Edison   uulluing  iu    Chicago,    The   New.    Illustrated. 

311,    312,    313,    314.    315,    316,  31S 

Edison's  Personal  Exhibit  at  Pans  2od 

Edison  Three-wire   Patent      (Editorial) — ■ 2zo 

Electric  Appliauce  Company's  No.  15  Telephone.  Il- 
lustrated      346 

Electric    Automobile,    The    39o 

Electric  Automobiles  in  Chicago,   Practical  Operation 

of.    Illustrated    143,    144,  145 

Electric    Baths    at    the    Alexian    Brothers'    Hospital. 

Illustrated    69 

Electric  Block  Signals,  Automatic,  Maintenance  and 
luspection  of.  By  H.  S.  Balliet.  (Railway  Signal- 
ing Club)   377 

Electric  Canal-boat  Haulage.      Illustrated  101 

Electric   Crane   at  Bremen    133 

Electric  Fish  of  200  Volts'   Potential 201 

Electric   Fountain    at   Paris    Exposition.    Illustrated..      1 
Electric    Furnace,    Heat   of    the,    Measuring    the.. 99,  106 

Electric   Furnace,    New 92 

Electric    Gun,    Another    139 

Electric  Heater   to  Melt  Ice  in   Waterworks  Intake 

Pipe 210 

Electric  Igniters,  Care  of.  By  P.  I.  Pauamolo.  Illus- 
trated     237 

Electric   Launches  on   the  Florida  Coast   120 

Electric  Launches  in  Venice     (Editorial) 8 

Electric-light  Carbon  Duties  Refunded  247 

Electric-light  Plants,  Political  Management  of  (Edi- 
torial )    102 

Electric-lighting  Car  on  Italian  Steam  Railroad.  Il- 
lustrated   114 

Electric-lighting  Franchises  in  Colorado,  Opinion  on. 

376,  377 

Electric    Lighting    in    the    Far    Northwest.    By    John 

Trewhella.       (Communication) , 275 

Electric    Lighting       (Notes) 

20,  34,  48.  66,  SO,  94,  108,  124,  110.  156,  179,  196,  212, 

243,   244,  260,   276,  292,   308,  327,   34S,   364,    380,   398,   414,  430 
Electric-lighting  Plant,  First,  at  Cape  Nome.    By  H. 

Hamilton  Knox.      Illustrated.      (Comiuunicatiou)  ...  41S 
Electric-lighting  Plants,  operation  of,   From  a  Busi- 
ness  Standpoint.    By   A.   E.   Judge.    (Southwestern 
Gas,  Electric  and  Street  Railway  Association).. 306,  307 

Electric    Power   for   Pan-American   Exposition 325 

Electric   Power   Transmission,    Practical    Limitations 

of.     By  Dr.   Louis  Bell   19,    20 

"Electric    Power    Transmission. "       By    Louis    Bedl. 

(Book  Table) 130 

Electric  Process  of  Annealing  Armor  Plate.  By 
Charles  J.  Dougherty.  Illustrated.  With  Discus- 
sion.   (Engineers'    Club    of    Philadelphia) 192,193 

Electric  I'umplng  Machinery.    By  Frank  G.  Perkins. 

Illustrated   419,  420 

Electric   Railroad   in    Miniature,    An 299 

Electric  Railroads,   Freight  Traffic  on.    By  Burcham 

Harding.    Illustrated    99 

Electric-railway   Characteristics   In   Germany    89 

Electric-railway    Consolidations    in    Massachusetts —  189 
Electric-railway  Development  of  1S99.     By  James  II. 

Chapman    11,    12 

Electric-railway  Development  In   Russia 226 

Electric-railway    Progress    iu    Cuba 365 

Electric    Railway.    Palermo's,     illustrated 297,  298 

Eb.ctrlc  Railways  (Notes) 20,  34,  -48,  49,  66,  67,  80, 

94,  108,  124.  140,  111,  150.  179,  ISO,  196,  212,  22S,  21-1,  260, 
276,   292,   308,    327,    328.   318,    364,   380,   381,   398,    414,   430,  431 

Electric  Storage   Battery  Compauy 75 

Electric  Street   Railway   In   Geneva    226 

Electric     Suspension  Railway,     Barmen.       By     Max 

Bouchseln.      Illustrated    251 

Electric  Tow  Line,   Proposed   Ohio   361 

Electric  Tower  at  Pan-American  Exposition.  Illus- 
trated    248,  249 

Electric  Train  Lighting  on   I'ere   Marquette  Railroad.  41S 

Electric  Treatment   for  an   Ostrich 428 

Electric  Vehicles   In   Buffalo    33,    31 

Electric  Vehicle  Wins  In  New  York  Automobile  Race.  256 
Electric  Water-tight  Doors,  Safely  System  of.    Illus- 
trated    411 

"Electric  Wiling."     By  Cecil   1'.  Poole  (Book  Table)..  121 
Electric  Works,  Plymouth  Corporation.      Illustrated. 

' 130,131 

Electrical    Advancement   In    P.rllish    Guiana 226 

Electrical    Antiseptic    Apparatus.      Illustrated 73 

Electrical    Apparatus,    Cuban    Tariff    Rates    on 373 

Electrical  Communication,   Money  Invested   In 254 

Electrical  Communications  In  the  Philippines  (Edi- 
torial)      148 

Electrical    Conductors.    Aluminum.        By     Frank    G. 

Perkins.        Illustrated     146,  117 

Electrical    Construction    and    Inspection,   Advance    in. 

By  William    II.    Merrill,   Jr 13 

Electrical    Contractors,   convention   of    149 

Electrical   Development   In    Maine  in  1899 ...123,  124 

Electrical   Exports   to    Mexico   331 

Electrical    Export    Trade      (Editorial) 286,390 

Electrical  Industry,  The  Record  and  Promise  of  the. 
—1899-1900   9,   10,   11,   12,  13,   14-,   15,  16 


Progress  in  Central-Station  Work.    By  Homer  E. 

Nlcsz   io 

The  Automobile  Industry.    By   W.    L.   Gilb.  ns.,10.    11 
The   Use  of  the  Storage   Buttery.    Bv    Frank  II. 

Clark  ". ii 

Isolated-plant    Lighting.    By    R.    11.    Pierce 11 

Electric-railway    Development    of  1S99.    By    James 

R.    Chapman    11,    12 

Independent   Telephone   Development   of  1S99.    Bv 

H.  D.   Criteblield   .'.    12 

Recent    Electro-chemical    Progress.    By    C.    linox 

Harding    12,    13 

Advunce  in  Electrical  Construction  and  Inspection. 

By   William  11.    Merrill,   Jr ; 13 

A    Prosperous    Year.— Manufacturers    and    Dealers 
Make  Pleasing  Reports  of  ttie  Business  of  1899.. 

13,    14,    15,    16 

Electrical  Installation  at  the  Paris  Exposition.  Il- 
lustrated     215,  216 

Electrical    Laboratory    of    the    Armour    Institute    of 

Technology.       Illustrated 183,  184 

Electrical    Machinery   for  Philadelphia   Mint   129 

Electrical     Machinery,     Foundations    for.    By     P.     I. 

I'aiiaiiiolo.       Illustrated    268,  209 

Electrical  Manufacturing  Business  of  1899.  (Editor- 
ial)       8 

Electrical  Mishaps   70.  I'm 

Electrical    -Notes,     Foreign     ...133 

Electrical    Opportunities,    Foreign    

S9.   117,    119.   205,   273,   274,   410.  411 

Electrical    Outlook   in    Bohemia    2o7 

Electrical  Palace  at  Paris  Exposition.    Illustrated 

1,  2,  215,  317,  404,  405 

Electrical    Possibilities    in    Spain    301 

Electrical   Properties  Damaged  by  Recent  Storms —  151 

Electrical  Prospects  in  the  Philippines  1S9 

Electrical    Securities       (Notes)    34,    35, 

81,    109,    125,    141,    157,    ISO,    197,    212,    293,    32S,    364,  431 

Electrical  Stocks,  Fluctuations  of  47 

Electrical  Treatment  of  Tuberculosis,  CrOtte's.  Il- 
lustrated  250,   251.    252,  412 

Electrical    Wave   Impulses,    Steering    Torpedo    Boats 

by    121 

Electrically   Heated   Shoe   (Editorial)    lis 

Electrically  Operated  Hair-cloth  Factory.      By  Orrin 

E.  Dunlap.    Illustrated    201 

Electrically  Operated,    Modern   Machine   Shop.     Illus-' 

trated    37,   38    39 

Electricians  Still  Fighting  iu  the  Philippines  210 

Electricity  and  Gas  for  Light  and  Power,  The  Sale 
of.  By  J.  F.  Cullinuue.  (Southwestern  Gas,  Elec- 
tric and  Street  Railway  Association) 257 

Electricity  Building  at  the  Pan-American  Exposition. 

illustrated   185 

Electricity,  Death  by.  Causes  of  loo 

Electricity  Defined    as    Polarized    Atomic    Affinity. 

Bv    O.    S.    Proctor.    (Communication)    298 

Electricity,  Durability  of 71,    74 

Electricity  in  England,  Domestic  Use  of.    Illustrated.  421 

Electricity   on  the  Jungfrau   (Editorial) 102 

Electricity,    Killing   Fish    by.     Illustrated 306 

Electricity   on  Lightship  No.  72 1S7 

Electricity    iu    Moravia    371 

Electricity  in  the  Philadelphia  Clock,  Uses  of 186 

Electricity   for   Printers   43 

Electricity  on  Shipboard,  Applications  of.  Illus- 
trated  289 

Electricity  Supply  from  Central  Stations.     By  J.   W. 

Lieb,  Jr.     (New  York  Electrical  Society) 7 

Electricity  in   Switzerland.       Illustrated 1S7 

Electricity,   What,   Is  Believed  to   Be 154 

Electro-chemical    Arts,    Extent    of    the    155 

Electro-chemical   Process,   Hargreaves-Bird   103 

Electro-chemical    Progress,     Recent.     By    C.      Knox 

Harding  12,    13 

Electro-chemistry,  Recent  Progress  in.  By  Herbert 
R.  Kingman.  Illustrated.  (Chicago  Electrical  As- 
sociation )    152,    153,    177,  17S 

Electro-magnetic   Apparatus,    Improved.    Illustrated..  129 
Electro-magnetic     Railway,     Wllmerdiug     aud     East 

Pittsburg.    Illustrated    284,  285 

Electrolier   for   United   States   Exhibit   at   the  Paris 

Exposition.     Illustrated    2 

Electroplated    Ships    266 

Electrolvsis   Problem    In   Chicago,    The.    By   Edward 

B.    Ellicott.    Illustrated    87 

Electrolytic  Metal  Rehning  at  Hamilton,  Ont 210 

Elevated  Railway,  Boston.    Illustrated 33,  1S4,  217 

Ellicott,  City  Electrician.  Annual  Report  of 194.  195 

Ellicott,  Edward  B.  (The  Electrolysis  Problem  in  Chi- 
cago.   Illustrated.)    87 

Ellieott-Wood  Arc  Lamp.     Illustrated 78 

Elston,   Henry   L.     Portrait. 164 

Enclosed  Arc  Lamps,  G.  I.  Direct-current.  Illus- 
trated      361 

Enclosed  Fuse,  The  Oldest.     Illustrated 79 

Engine,  Internal-oiling  Automatic  (Ball).  Illus- 
trated    138 

Engine-room    Ornament.    Static    Electricity    Utilized 

for.    By  Howard  B.   Dailey.      Illustrated 352,363 

Engines,    Steam,    Increasing    the    Efficiency    of.    By 

Frank   H.    Mason.    Illustrated    153,  154 

Engineers'  Club  of  Philadelphia.  (Meetings  and  pa- 
pers)     7.    192.193 

England,  Domestic  Use  of  Electricity  In.    Illustrated.  421 

England,  The   "Curse  of  Monopoly"  In 222 

England,   The  Telephone   Business   in    37s 

Engle,    J.    F.    rortrnit    163 

English  Criticisms,   Rome  (Editorial) 204 

Enciish    Electrical    Engineer   Volunteers SS.    108,217 

English  Electrical  Exhibits  at  the  Pails  Exposition..  427 

English    Railway   Plant,    Small.     Illustrated 269 

Equalizers.    Voltage,    for    Three-wire    Systems.      By 

F.  S.    Hickolc.       Illustrated.       (Chicago    Electrical 
Association)  2S0.  281,  2S2 

Ericsson  Combination  Wall  and  Desk  Ret.  Illus- 
trated      171 

Ericsson  Talking  Circuit.    Illustrated   321 

Ericsson  Telephone  Company's  Exhibit  at  the  Inde- 
pendent  Telephone   Convention.    Illustrated 387.  391) 

Ericsson   Testing  Set:.    Illustrated    425 

Erie  Compnnv   Secures   Control   of  Competitive   Svs- 

tems  In  Michigan   58,  76,  90.   [05,   lis 

Erie   Telegraph    and   Telephone   Compauy 

..30,    31,  44,   58,  76,   90,   105,   US.   132.   135.   150.  191.    356,  3:,s 

Erie  Telephone  Company,   Absornllou   of 132,    135.  150 

Erie  Telephone  System.     Portraits  30,    31 

Eureka  Electric  Company's  Exhibit  at  the  Indepen- 
dent Telephone  Convention.    Illustrated 387,392 

Eureka  Electric  Company's    Independent    Telephone 

Ennblem.    Illustrated,    303 

Europe.  Telephone  Ownership  in   239 

Exhaust  Steam.  Ullllzatlon  of.  for  Heating.  By 
Harry  J.  Frith.  (National  Electric  Light  Associa- 
tion)'  369.370 

Explosion,   Great,   at  Vesuvius  Butte  by   Pike's   Peak 

Power  Company.    Illustrated   111,112 

Exports   and   Imports,    A  Year's    295,296 


Fan,     Electric,     Large    Srnrtevant.      Illustrated 240 

Fan.   Electric  Propeller.   Sturtevant.    Illustrated. . 420 

Fan,    Exhaust,    Triumph    Direct-connected    (Specialty 

Manufacturing  Company).      Illustrated   193 

Fan    Motors.   General   Electric,   for  1900.    Illustrated..  I'O 

Fan   Patents,   Tllehl.   Sustained   225 

Fans,    Bates   Electric.      Illustrated    347 

Fnrndmeter,      A.     By      M.      I.      rnpin.    Illustrated, 

(American  Institute  of  Electrical  Engineers)  256 
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Farr  Solid-back  Transmitter.      Illustrated  303 

Farr  Telephone  and  Construction  Supplv  Company's 
Exhibit  at  Independent  Telephone  Convention.  Il- 
lustrated   3SS,  392 

Fatality,  Peculiar  29 

Federal    Closed-circuit   Battery.    Illustrated 305,  300 

"Federal    Salt"    Dry    Battery.    Illustrated 240 

Federal   Salts   In    Open-circuit   Batteries.    Illustrated.    17 

Federal    Telephone    Company    425 

Fifty-year  Contrast  in  Niagara  "Water wheels.  A.  Il- 
lustrated     115 

Fire  at  Ottawa,   The.      Illustrated 319 

Fire  in  Victor,  Colo.,  After  the.    By  J.  Yv\  Dickerson. 

Illustrated    ._. 370 

Fires,  Searchlight  Apparatus  for  Use  at.    Illustrated.  100 

First   Be  Sure  You're  Right    69 

Fish,   Electric,   of  200  Volts'    Potential    201 

Fish,  Killing,  by  Electricity.    Illustrated  306 

Fixture  Industry.  The,  and  Reciprocity   221,  275 

Fixtures.  Imports  of.  By  Frank  J.  Symmes.  (.Com- 
munication ) 275 

Fleming,    R.       (Modern   Development   in   Alternating- 

curreut  Series  Arc  Lamps)  20$,  200 

Fletcher.    James    A.    Portrait    1G1 

Floor     Groover,     Folding     Pocket   (Western   Electric 

Company.)      Illustrated  17 

Florida   Coast,    Electric   Launches   on   the 120 

Focusing;  Series  Arc  Lamp,  Wood,  New.    Illustrated.  174 
Foote,    Pierson      &     Co.'s     Fuse     Protector.       Illus- 
trated    -. 33 

Foreign    Automobile   Notes    79 

Foreign   Electrical    Notes    133 

Foreign    Electrical    Opportunities    

89.  117,  149,  205,  273.  274.  410,  411 

Forman.   N.   D..   Telephone  Company  Reorganized 91 

Foundations    for    Electrical    Machinery.      By    P.    I. 

Panamolo.        Illustrated 268,  269 

France,    Accumulators   in.   Competitive  Tests   of.    By 

A.    de   Courcy.    Illistrated 70 

Franchises,    Electric-lighting,     in    Colorado,     Opinion 

on 376,  377 

Franchises.   Telephone,   Valuation   of 191 

Freight  Classification.  (National  Electric  Light  As- 
sociation)  341,  342 

Freight   Rates.    Classification   of.    2S,   270,  290 

Freight    Traffic   on    Electric   Railroads.    Bv    Burcham 

Ha  riling.    Illustrated 99 

French    Electrical    Apparatus    at    Paris    Exposition. 

Illustrated    317,  322,   40-1,  405, 

French   Multiplex   Telegranh   System,    A.    Illustrated. 

French    Rubber    Investigation 

Frith.    Harrv    J.    (Utilization    of   Exhaust   Steam    for 

Heating)    369, 

Fuel   Gas   from    Garbage    (Editorial)    

Fundamental  Ideas  of  Alternating  Currents.  By 
Dusrald  C.  Jackson.  Illustrated.  With  discussion. 
(Northwestern    Electrical    Association  )..9S.    99,    112, 

Furnace,   Electric.  Measuring  the  Heat  of  the 99, 

Furnace,    New   Electric    

Fuse   Block,    Sneak-current    Protector   and    Lightning 

Arrester.   American.    Illustrated 

Fuse,    Enclosed,    The    Oldest.    Illustrated 

Fuse  Protector,  W.  B.  G.  (Foote,  Pierson  &  Co.) 
Illustrated    
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113 
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Garbage,    Fuel   Gas   from.     (Editorial) 

Garl  Electric  Alarm   Gun.     Illustrated   

Garton  Lightning  Arresters.     Illustrated   

Gas  and  Electricity  for  Light  and  Power,  The  Sale 
of.  By  J.  F.  Cullinane.  (Southwestern  Gas,  Elec- 
tric and   Street   Railway  Association)    

Gas  Engine,    Cornell.     Illustrated    

Gas-engine  Igniter,  Electric  (Cotton  &  Kunze).  Il- 
lustrated     

Gas  Engines   for   Ship   Propulsion      ("Editorial) 

Gas.  Fuel,   from  Garbage  (Editorial) 

Gasoline    "Arc"    Lamps       (Editorial) 

Gay,    John    W.      Portrait    

G.  I.  Direct-current  Enclosed  Arc  Lamps.  Illus- 
trated     

G.   I.    Junction    Box.     Illustrated    

G.   I.   Sign   Lamp.     Illustrated   

General   Electric  Companv,   Reports  of  the.. .217.   270, 

General   Electric   Fan    Motors   for  1900.     Illustrated.. 

General   Electric  Plant    at    Schenectady 

General  Electric  Secures  Control  of  Siemens  & 
Halske    Company    220, 

Generation  of  Electrical  Energy  at  Paris  Exposition. 

Generator.  A  3,000-KiIowatt  German  Polyphase.  Il- 
lustrated     

Generator,   Large  Railway,    in  Toledo.     Illustrated... 

Generators.  Alternating-current.  By  H.  G.  Reist. 
Illustrated.  (National  Electric  Light  Association). 
353, 

Generators.  Double-current.  By  Burcham  Harding. 
Illustrated    

Generators.  Large  Steam  Turbines  Direct-connected 
to.     Illustrated  2S7,  290, 

Generators  and  Waterwheels,  Direct-connected.  By 
Frank  C.    Perkins.     Illustrated    234, 

Geneva,   Electric  Street   Railway  in 

German-American  Trade  Misunderstandings.  By 
Frank   H    Mason    

German  Cable,  New   

German   Cableship,    New 

German  Electrical  Exhibits  at  the  Paris  Exposition. 
Illustrated   316,   317,  404, 

German  Polyphase  Generator,  A  3,000-kilowatt.  Il- 
lustrated     

German  Railway  Plant,  A  Modern.  By  Frank  C. 
Perkins.     Illustrated    

German   Transformer    Cut-out.     Illustrated 

Germanv.    Electric-rail wav    Characteristics    in 

Githens^  W.  L.     (The  Automobile  Industry  of  1899).  10. 

Glaciers,    Telegraph   Wires   on    304, 

Glasgow.    Telephone   Specifications   in    

Glass  Block  Isolated   Plant.     Illustrated S3, 

Globe,  Arc-Lamp,  Shadowless  (Stenz,  Weyer  &  Co.). 
Illustrated    

Governors  and  Regulators.  Wat  or  wheel.  Bv  Frank 
C.    Perkins.     Illustrated    2S2. 

Government  Printing  Office  

Government    Wants    Electrical    Apparatus 

Grand  Rapids,  Mich.,  Telephone  Situation  in 

:..... ! 58,    76.    105,    US,    135,    162, 

Gray  Magneto  Patent  Case.   Op'nion  in 

Great  Explosion  at  Vesuvius  Butte  by  Pike's  Peak 
Power    Company.    Illustrated    111. 

Great  Wheel  at  Paris  Exposition   

Greene,   S.  Dana,  Death  of.     Portrait 2S,  29. 

Greene.  S.  Dana.  Personal  Recollections  of.  Bv 
Frank   J.    Sprague    114, 

Gregory   Electric    Company.      Illustrated 

Grinder,    Beslv    Band.      Illustrated    

Ground   Connection   and  Bushing,    Seco.     Illustrated. 
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Grounded    Circuits. 
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Grounding   Interior    Conduits 
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Hamburger,    Louis   M.     Portrait 16 

Hamilton's   (Ont.)   Power  Development 7y.  210 

Handsome  Isolated  Plant.  A.     Illustrated S3,    84 

Hanging  Telephones,  Adjustable  (Vought).  Illus- 
trated    170 

Harding,  Burcham.  (Double-current  Generators.  Il- 
lustrated)      • 362 

Harding,  Burcham.     (Freight  Traffic  on  Electric  Rail- 

•  roads.     Illustrated)    99 

Harding,    Burcham.      (Suburban    Extension   of   Union 

Railroad   Company   at   Providence.     Illustrated). 279,  2S0 
Harding,    C.   Knox.     (Recent   Electro-chemical   Prog- 
ress)     12,    13 

Hnrgreaves-Bird   Electro-chemical    Process   103 

Havana,    Improvements   in    lot 

Hawaii,  Cable  to   205 

Hazen,  Prof.   Henry  A.,  Death  of 75 

Heat  of  the   Electric  Furnace,   Measuring   Hie    ....99,  100 
Heat,    Power   and   Light  at    the   Kankakee  Hospital. 

Illustrated    127.    12S,  129 

Heater,    Electric,   to  Melt   Ice  in   Waterworks  Intake 

Pipe    210 

Heating  of  Car  Barns,  The  (Sturtevant  system).  Il- 
lustrated     151 

Heating,  Utilization  of  Exhaust  Steam  for.  By 
Harry  J.  Frith.  (National  Electric  Light  Associa- 
tion)      369,  370 

Hedlcy    Truck.     Illustrated    4J2 

Heile,    Charles   D.     (Meter   Rates  and    Discounts) 107 

Helena,   Benevolence  in    154 

Henderson  (N.  C.)  Telephone  Company 102,  103 

Henry,  Alfred  J.    (Loss  of  Life  in  1S99  bv  Lightning). 

377,378 

Henry  (111.)  Telephone  Company  163 

Henry,  Joseph,   and  other  American   Physicists.     By 

T.   C.  Mendenhall   154 

Hering,  Carl,  Nominated  for  President  of  the  Insti- 
tute     219 

Hering,  Carl,  Suggested  as  President  of  the  Insti- 
tute.    Ey  Charles  L.   Clarke.     (Communication). 12S,  129 

Herron.   M,   M.     Portrait   164 

Hewitt,   Charles.     (The  Motormau   as  an   Element  of 

Street-railway    Economy)    7 

Hickok,    F.    S.      (Voltage    Equalizers    for    Three-wire 

Systems.      Illustrated) 2S0,    281,  2S2 

High-tension   Wires,   Legal   Duty  as  to 201 

Historical  Exhibits  at  the  Paris  Exposition 2,      3 

Holbrook,    Z.    S.     Portrait    161 

Holland  Submarine  Boat  74,  79,  240 

Hollister.   J.   M.     Portrait   129 

Holton,   Kan.,   Independent  Telephony    in 163 

Hot-water   Storage   for   Locomotives    155 

Houston,    Tex.,    Independent    Telephony    in 163 

Hub-motor  Vehicles  for  Chicago.     Illustrated 296,  597 

Hubinger,  John   C.     Portrait    163 

Hughes,   Prof.  David  Edward,  Death  of 75 

Hull,  American  Street-railway  Apparatus  in.  Illus- 
trated     186,  187 

Human    Body,    Lightning    Imprints    Picture    of    Tree 

on.     By  W.    McKey.     (Communication) 412 

Hungarian    State    Railways,    Accumulators    Proposed 

for       (Editorial)    74 

Hungary's  Electrical   Trade   89 

Hutchinson,    A.   L.     Portrait    165 


Hacknev.    H.    C.      Portrait    162 

Hair-cloth  Factory,  Electrically  Operated.     By  Orrin 

E.    Dunlap.      Illustrated    201 

Hale.  R.  S.   (Meter  Rates  and  Discounts) ISo 

Hamblet,  James,  Death  of.    Portrait 29 


Ice  Fighting  at  the  Niagara  Inlet  Caual.    Illustrated 

Igniters,  Electric,  Care  of.  By  P.  I.  Panamolo.  Il- 
lustrated  

Igniter,  Gas-engine,  Electric  (Cotton  &  Kunze).  Il- 
lustrated     

Illinois,    Central.    Telephone    Notes 

Illinois  Electrical  Association   236,  237, 

Illinois,    Northern,   Telephone   Notes   in 91,   374, 

Illinois  Telephone  Association 30,  7G,  104,   346,  37S, 

Illinois  Telephone  and  Telegraph  Company 

76,   91,  159,  160,  223, 

Illuminants;   Efficiency  of.     By   C.   J.    Robertson 

Imperial  Central-station  Plant  in  St.  Louis,  Design 
of       (Editorial) 

Imperial  Company  of  St.  Louis  Secures  Seckner  Con- 
tract     

Imports  and  Exports,   A  Year's 295, 

Incandescent  Lamps,  A  Life  Test  of.  By  George  D. 
Shepardson.   (Northwestern  Electrical  Association).. 

Incandescent  Lamps,  Annual  Consumption  of  (Edi- 
torial)     

Incandescent  Lamps,  Electric  Meters  and.  By  W.  S. 
Rathell.  (Southwestern  Gas,  Electric  and  Street 
Railway    Association)    255, 

Incandescent     Lamips,     Kentucky.    Illustrated 

Incandescent  Lamps,  Low-candlepower,  Use  of.  By 
W.   M.   Stine    

Incandescent  Lamps,   Shelby  Three-coil.     Illustrated.. 

Incandescent  Lamps,  Standard  Candlepower  of.  (Na- 
tional   Electric    Light    Association) 333, 

Incandescent   Lighting,    Pioneer   Work    in 

Inclined   Elevators  at    Paris    Exposition 267, 

Independent-Bell   Traffic   Arrangement    Reported 

Independent  Companies  in  Michigan  Form  an  Alli- 
ance    

Independent   Exchanges  in    New   York    

Independent  Interests  in  the  Twin  Cities  Reorganized 

Independent  Telephone  Association  of  the  Carolinas, 
134, 

Independent  Telephone   Association.     (Convention   at 

Cleveland,    June  12-14,    1900).     Illustrated 

272,  320.  373,  384,  385,  3S6,  387,  388, 

3S9,    390,    391,    392,    393,    394,    395,    403,    404,    407,    420,    421, 

President  Thomas'    Address    3S4,   385, 

New    Officers    386, 

Members   and  Visitors   3S7, 

Convention  Notes  and  Exhibits 388,  3S9,  392, 

Echoes  of  the  Convention   403, 

Independent  Telephone  Development  of  1S99.  By 
H.   D.  Critchfield  

Independent  Telephone  Emblem  (Eureka  Electric 
Company.    Illustrated)     

Independent  Telephone  Exchanges  and  Managers. 
Portraits   161,   162,  163,  164.   165. 

Independent  Telephone  Investments.  By  Hugh 
Dougherty.     (Independent  Telephone  Association)... 

Independent  Telephone  Manufacturers'   "Trust" 

8.   16,   30.    91.   104,   119.    135. 

Independent  Telephone  Men,  Duties  of.  By  C.  W. 
Kline    (Independent  Telephone   Association) 420, 

Independent  Telephones  Pay  17  Per  Cent,  in  Wausau 

Independent   Telephony   in   New   England 172, 

Independent  Telephony  Successful  in   Madison 

Independents,   Eastern  Illinois,   Organize  

Independents'   Work  Appreciated  in  Muskegon 

Indiana.   Central,   Telephone  Notes 

Induction  Motor,  The  Polyphase.  By  Ralph  D.  Mer- 
shon.  Illustrated.  With  discussion.  (North west- 
r-rn  Electrical  Association).... 60.  61,  73,  77.  78,  84.  85, 

Induction  Motors  at  Lancaster  Mills.  By  Frank  C. 
Perkins.     Illustrated    

Induction  Motors.  S50-horsepower,  for  Moving  Side- 
walk at   Paris  Exposition.     Illustrated 

Industrial    Advancement   of  1S99 

Industrial    Conditions    Reviewed       (Editorial) 

"In  Kegs  or   Bottles"   (Editorial) 

Institute  Nominations,  Those.  By  Elihu  Thomson. 
(Communication) 

Instruments,    Jewell    Standard.      Illustrated 

Insulator,    American.     Illustrated    

Insulator,  Line,  for  60,000  Volts  (Locke).     Illustrated. 

Interior  Conduits,  Grounding.  By  Alfred  W.  Wat- 
kins.     (Communication)    

Interior-wiring    Specialties,    Sprague.      Illustrated — 
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International   Association   of   Municipal   Electricians 

(Convention  at   Pittsburg,   September  2.j-?7.  1900)....  351 
International  Tramways  and  Light  Railways   Exhibi- 
tion     __  v,4 

Interstate  Telephone  Assoelation    .'...'.        iuY'ioV'  ',!}Z 

Interstate  Telephone  Traffic  of  the  Independent's....'    30 
Intramural    Railway    at      Paris      Exposition.      Illus- 
trated      o66   267 

Iowa,  Northern,  Consolidation  in '  425 

I^wri    'I';]-;  phone      \ssoria  t  ier.  j"{ 
Iowa  Telephone  Company  Absorbs  Independent  "com- 
panies      lls 

Isolated-plant  Lighting  in  1S99.    Bv  r" H* Pierce""      u 

Isolated  Plant,  A  Handsome.     Illustrated' "S3*    84 

Isolated   Plant  in  Cold-storage  House.     Illustrated....'  130 

Italian    Exhibits    at   the    Paris   Exposition 316    427 

Italian  Steam  Railroad,  Electric-lighting  Car  on.  Il- 
lustrated     ,     m 

Jackson,  Dugald  C.  (Fuudamental  Ideas  of  Alter- 
nating   Currents.       Illustrated) 9$.    99     11"    113 

Jacksonville,  Fla.,  Telephone  Company   ]03 

Japanese  Tariff  "  26S 

Jehl's   "Manufacture  of  Carbons  for'  Electric   Light-  " 

lug  and  Other  Purposes"  (Book  Table.) 337 

Jeiferson   City,    New  Telephone  Company   in 370 

Jewell    Standard    Instruments.    Illustrated     .  225 

Johnston's    "Cornice  Work   Manual."    (Book   Table)      491 

Joint    Investigation,    That     (Editorial) 270 

Joint,    Solid,    Improved    American.    Illustrated 375 

Joliet,    Trouble    In    425 

J oslyn,    James    C.    Portrait i65 

Joslyn,    Marcellus   L 165   igo 

Judge,    A.    E.    (Operation    of   Electric-lighting   Plains 

from  a  Business  Standpoint.) 301;    307 

Junction    Box,    G.    I.    Illustrated '  258 

Juugfrau,   Electricity  on   the   (Editorial) 102 

K 

Kales,   John   W.       (Llghtuing  Phenomena.) 1S5 

Kaukakee  Hospital,    Light,    Heat  and   Power  at   the. 

Illustrated    127    jjjg    129 

Kansas   City,   Metropolitan   Street   Railway   Company 

of "    394 

Kansas  Telephone  and  Electrical  Company   ..[......      164 

Kellogg   Switchboard  and   Supply  Company's  Exhibit 

at  Independent   Telephone   Convention.    Illustrated. 

j 3£  j     ggq 

Kentucky  Incandescent   Lamps.       Illustrated.. ..'.....'  426 

Kentucky    Telephone    Association    134 

Kilfyre    Exhibition    at    the    Convention.    Illustrated  .  361 

Killing   Fish   by  Electricity.    Illustrated    306 

Kingman.  Herbert  R.  (Recent  Progress  in  Electro- 
chemistry-   Illustrated  ) 152,    153,    177   178 

Kings    County    Plant,     Three-phase    Alternators    in. 

Illustrated   27 

Kinloeh    Long-distance    Telephone    Company    of    St. 

Louis 3S9 

Kmloch  Telephone  System  in   St.   Louis.    Illustrated. 

4,  5,  6,      7 

Kline,    C.    W.    (Duties     of     Independent     Telephone 

Men)    420.  421 

Knickerbocker   Telephone    Company     in     New     York 

30,    119,   150,396 

Knox,  H.  Hamilton.    (First  Electric-lighting  Plant  at 

Cape  Nome.    Illustrated)  41S 

Kuehmsted,    A.    O.    Portrait    409 

Kuehmsted.    A.    Louis.    Portrait 409 

Kusel   Improved   Switchboard.    Illustrated    173 


Laboratory,    Electrical,    of    the    Armour    Institute    of 

Technology.      Illustrated    183,  1S4 

La   Crosse  Telephone   Company    239 

Lake   Street   Elevated   Railroad   Company 33 

Lamont,  John.    Portrait  165 

Lamp,  Sign,  The  Chase.    Illustrated  411 

Lamp  Trimmer  Causes  a  Curious  Lawsuit.  (Editorial)  406 
Lancaster  Mills,    Induction   Motors   at.    By   Frank   C. 

Perkins.    Illustrated    203 

Lansing,  Mich.,  Exchange  Secured  by  Citizens'  Com- 
pany  of    Grand   Rapids    135 

Large  Leather  Belt  Made  in  Record  Time.  Illus- 
trated      65 

Large  Steam  Turbines  Direct-connected  to  Generators. 

Illustrated  2S7,  290,  291 

Large  Steel  Plant  Electrically  Operated.    Illustrated..    86 

Launches,   Electric,   on   the   Florida  Coast    120 

Ledoux,  Albert  R.    (Copper  from  the  Ore  to  the  Wire 

Bar) 375,  376 

Legal    Duty    as   to   High-tension    Wires    201 

Liability   for    Cutting   Branches   in    Way    of    Electric 

W7ires    97 

Liability    for    Delay    In    Delivering    Message    Beyond 

Terminus  of  Line  302,  303 

Lieb,    J.    W.,   Jr.    (Electricity    Supply   from    Central 

Stations)  7 

Life  Test  of  Incandescent  Lamps,  A.  By  George  D. 
Shepardson.  (Northwestern  Electrical  Associa- 
tion )   103 

Light   and  Power  in  Methodist  Book   Concern  Build- 
ing.   Illustrated   199 

Light  Diffusion,  Better,   A  Plea  for.    Ey  Willis  Cum- 

mings,    M.  D.    Illustrated   322,  323 

Light,    Heat   and   Power   at   the   Kankakee  Hospital. 

Illustrated   127,   12S,  129 

Light-weight    Steam   Engines    100 

Lighting  Effects  at  Pan-American  Exposition 92 

Lighting  of  the  Champ  de  Mars.    Illustrated 337 

Lighting    of    Two    Cities    62 

Lighting  Plant,    Petoskey's.    Illustrated    23,    24 

Lightning  Arresters  for  Alternating  Current,   Wurts. 

Illustrated  305 

Lightning     Arresters     for      Direct-current      Circuits, 

Wurts..    Illustrated  324,  325 

Lightning    Arrester,    Fuse    Block    and    Sneak-current 

Protector,    American.    Illustrated    323 

Lightning   Arresters,    Garton.    Illustrated 274 

Lightning  Arrester,  Taylor  Automatic.  Illustrated..  173 
Lightning  Flash,  Width  of  a.  Measured.  (Editorial)..  132 
Lightning  Imprints  Picture  of  Tree  on  Human  Body. 

Bv  W.  McKey.    (Communication)  412 

Lightning,    Loss    of    Life    in    1S99   by.    Ey    Alfred    J. 

Henry    377,  37S 

Lightning  Phenomena.  By  John  W.  Kales.  (Com- 
munication)  1S5 

Lightning  Rods.    (Editorial)    356 

Lightning,  Serpentine  129,  1S5 

Lightning    In    South    Africa.    Illustrated 51,    52 

Lightship   No.  72,  Electricity  on    187 

Limitations,  Practical,  of  Electric  Power  Transmis- 
sion.   By  Dr.   Louis  Bell    19,    20 

Lindsley  Brothers  Company.    Illustrated   1-1 

Lindsley,    Edward    A.    Portrait    121 

Lindsley,  George  L.    Portrait  121 

Line    Wire,    Phono-electric    274 

Linemen,  Protection  of,  Bill  for  the  145 

Liquid  Air,   Experiments  with   75 

Liq aid-air    Machine    at    the    University    of    Michigan. 

Illustrated  114 

Liquid-air  Prospectuses.       (Editorial) 2S6 

Litigation,   Storage- battery   199,  200 

Litigation.    Telephone    174 

Little  Wolf  River  Telephone  Company   165,  191 
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Liverpool-Manchester  Electric   Rallwa] 

Line  Insulator  for  60.000  VolU      I 

Hot-water  Storage  for  

Lodge's    "Signaling    Across    Space    Without    Wires." 

(Book  Table) 

London,  Central-station  Prices  In  .... 
London    Letter.    (Coi  1 579, 

London,  Transportation  Problem  in  (Editorial) 



Long-distance  aud  Bell  Companies,   Merger  01 

:.., 

on.  Important  

service  ' 

Long-dls  -  ■  'lilo.    lllusi  I : 

Telephone   Company   of    Vir- 

206.   . 

Telephone    Lines.    By    C.    W".    Bolton. 
-      Ihern    Independent    Telephone    Association)... 
Long  River  Span  at  Unscoda,  Pole  Line  With.    Illus- 
trated   :.v*'^'  v" 

Life    in    1S99   by    Lightning.    By    Alfred    J. 

Henry    ;  377. 

of  Pelephooe  Hates 

lien  in   ■ •-• 

l...w  -candlepower  Incandescent   Lamps,   use  of.      By 

W.  M.  Stlne  

Low's    ■'■■ii!>  B    'k    Table) 

Luminous  Palai  exposition.    Illustrated.... 
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McConucll,   Edward   r..    Portrait 101 

lid,    Rice.    Portrait IBS 

■IcHei  ry  Cunty,  111.,  Independent  Telephony  ln..lbo,  16« 
.Mi'lniosli-Huutington     Company's     Exhibit     at    Inde- 

pendent  Telephone  Convention.    Illustrated 3S7 

McKey,   W.    iLightulng  Impriuts  Picture  of  Tree  on 

Human    Body) 412 

MacGrcgor.   H.   F.  (Operation  of  Street  Railways  In 

Small  Cities) v.-  "' 

Machine    Shop,    Modern,    Electrically    Operated.       Il- 
lustrated    37,  38,    39 

Machinists-  Strike.  The 139,  189    205,  221 

Ma>  on  Couuly  Telephone  Company  of  Decatur,  111 —  l(w 

;on,  Independent  Telephony  Successful  in 201 

Uafeklng,   Telephones  In  Beleaguered Too 

BJagnetlc   Clutch,   Arnold.    Illustrated   71 

Magneto  Patent  Case,    Gray,    Opinion  in 401! 

Maine,  Automatic  Telephone  Service  Proposed  in 76 

Maine,   Electrical  Development  In,   In   1899 123,  124 

Malonev,   Martin,  and  the  T.   T.  C.  Company 169,  liU 

Manchester-Liverpool   Electric  Railway,   Proposed —    32 

1.  About   ,43 

Marconi's   American  Patents  -al 

Marconi,  G.  (Recent  Progress  In  Wireless  Telegraphy. 

Illustrated.    13t>,  137 

Marconi's  Wireless  Telegraph  Company  (Editorial)...  168 

Mar,  t,   James.    Portrait    164 

Mason,    Prank   H.    (German-American    Trade   Misun- 

derstandings)   301 

Mason,     Frank     H.       (Increasing     the     Efficiency    of 

Steam    Engines.    Illustrated!    153,154 

Massachusetts  Electric-railway  Consolidations  in 189 

Massachusetts  Railroad  Commission,   Annual   Report 

,,!    1S9 

Massachusetts,  State  Supervision  in 206,  239,  36S 

Massachusetts  Telephone    and    Telegraph   Company 

161,  172,  303,  358 

Maltoon,  111,  Telephone  Company 164 

Mead.   Morris  W.,   Annual  Report  of 151 

Measuring  the  Heat  of  the  Electric  Furnace 99,  100 

Mcndenhall,  T.  O.   (Joseph  Henry  and  Other  Ameri- 
can  Physicists)    154 

Melster's   Angular  Bit  Stock.    Illustrated 375 

Merrill,   William  H.,  Jr.    (Advance  in  Electrical  Con- 
struction and  Inspection)   13 

Mershon,  Ralph  D.    (The  Polyphase  Induction  Motor. 

Illustrated)    60,  61,  73,  77,  7S,  S4,  85,    86 

Message,   Liability   for  Delay   in  Delivering,   Beyond 

Terminus    of   Line 302,303 

Metal   Refining,   Electrolytic,  at  Hamilton,  Ont 210 

Meters,  Electric  and  Incandescent  Lamps.    By  W.  S. 
Bathell.     (Southwestern     Gas,    Electric    and    Street 

Railway   Association)    2oo,  2o6 

Meter  Rates  and  Discounts.    (Editorial) 188 

Meter   Rates   and   Discounts.    By   Charles  D.    Heile. 

(Communication)    107 

Meter   Rates  and    Discounts.    By   Henry   L.   Doherty. 

(Communication) 129 

Meter    Rates   and    Discounts.    By    R.    S.    Hale.    (Com- 
munication)      185 

Metered  Service  for  Street  Lighting.  (Editorial)....  28 
Methodist  Book  Concern  Building,  Light  and  Power 

in.    Illustrated 199 

Metropolitan    Street    Railway    Company     of     Kansas 

City    394 

Metropolitan  West  Side  Elevated  Railroad  Company.. 

33,421 

Mexico,    Electrical    Experts    to 331 

Mexico,    Rubber    from.    (Editorial) .'■    42 

Mexico,  Suggestions  for  Commercial  Travelers  in. .426,  427 

o,  The  Scientific  Spirit  In  103 

Mlanus  Telephone.    Illustrated  172 

Michigan.  Coiupelitive  Systems  In,  Erie  Company  Se- 

cures  Contr.,1  of  58,  76,  90,  105,  113 

Michigan  Situation  as  viewed  by  Bell  People 90 

Michigan,   The  Situation   In.     By   J.   U.   Ware 160 

Michigan,   Upper,  Telephone  Extensions  in 273 

Michigan,  Western,  New  Electric  Railway  In 316 

Militia    Signal    Corps   wins   a   Cup   for   Pole  Climb- 
ing.    Illustrated   234 

Miller's    "American   Telephone   Practice."    (Book   Ta- 
ble!   166 

Miller  Chemical  Engine  Company's  Exhibit  at  Inde- 

pendenl     telephone   Convention.    Illustrated 388,389 

Millersl.urg,    W  poster    and    Orrvllle    (O.)    Telephone 

Company 164 

Milwaukee-Chicago    Elevated    Electric    Railroad 47 

Milwaul Sll'cel-rallwav    All'.'ilrs    27,     78 

Miniature.    An    Electrical   Railroad    In 299 

Minneapolis  and  si   Paul,  Independent  Exchanges  In. 

91.  424 

Minneapolis  Druggists  and   the  Telephone   Question 

105,135 

Mint.    Philadelphia,   Electrical    Machinery   for 129 

"Minute   Service,"    Long-distance 358 

Mishaps,  Electrical  70,  2S4 

Mississippi    independent    Telepht Association 408 

Mississippi,   Monopoly  Tactics  Opposed  In 91 

Mississippi    Valley   Telephi Company 01.    163,  121 

Missouri,    In    (Telephone    Notes) 206,321 

Model   City    Scheme   Revived.    Illustrated 403 

Model   Villages.    (Editorial)   300 

Modern     Central-station     Practice.    By     Charles     P. 

Scott.    (Franklin   Institute)   2C6 

Mnilern    Development    in    Alternatljne-current    Series 
Arc    Lamps.     By      R.      Fleming,     With      Discussion. 

(Northwestern    Electrical    Association) 208,  209 

Modern    German    Railway    Plant.    By    Prank    C.    Per- 
kins,     illustrated    351 

Modern    Machine    Shop    Electrically    Operated.        Il- 
lustrated    37,  38,    39 

M'.lslure-riroof  Terminal,    New.    Illustrated 115 

Muiia-h   Company's   Lubricator  Filler.    Illustrated 258 

Monopoly,  The  Curse  of.  In  England  222 

Monumental  Entrance  Gate  at  Paris  Exposition.    Il- 
lustrated      317,  322 

Moravia,   Electricity  in   371 

Mormon  Telegraphs  Absorbed 139 


M<'tor-dyunuios,     Roth,    for    Telephone    Work.    Illus- 
trated   172 

Motor  or  Dynamo,  New  Culpolur.    By  Janes   Asher 

Motor    with    Permanent    Magnets 337 

Motors,  Direct-current,  in  Cement  Plant 122 

Motors,    Street-railway,    Westlnghouse,     Recent    Itn- 
provementa   in 101 

M 'man's    is,    of    Current    7 

Mount   Dore,    Prance,   A   Three-phase  Current    Rope 

Hallway  on   412 

Mount  Vernon,   Kv..  Independent  Telephony   in 164 

Moving    Sidewalk    ut    Paris    Exposition.    Illustrated. 

217,  260,267 

Multiple  Bonrd   for   Generator-call    and    Local-battery 

System    (Stroinberg-Carlson).    Illustrated    171 

Multiple   Swltchbourd   and   Central-energy   System    at 

Koungstown,  Ohio.    Illustrated  166,167 

Multiplex  Telegraph  System,  A  French.    Illustrated..  337 
Multipolar    Construction,    Advantages    of.    By    Alton 

I1.    Adams    233,234 

Municipal    Arc    Lighting    in    Chicago,    Cost    of    (Edi- 
torial!      188 

Municipal   Conduit   System  in  Baltimore 325 

Municipal    Lighting   in    Detroit.    (Editorial) 74 

Municipal    Owners    Raise   Prices 242 

Municipal    Tel, -pin, nes,    Chicago 272,  302 

Municipal   Telephones,    San   Francisco  Considering 371 

Municipal-ownership  Advocates,  Dogmatism  of.    (Ed- 

'i all    204 

Municipal    Ownership    (Editorial) 148,  35U 

Munleipul   Ownership,   uniform  Accounting  and.    By 
James    Blake    Cahoon.     With    Discussion.    (National 

Electric    Light    Association) 359,  360 

"Municipalization   of   the  Ether"    287 

Murdoch  Telephone  Receivers.    Illustrated   172 

.Mas la,  Pole  Line  with  Long  River  Span  at.    Illus- 
trated     U3 

Muskegon,    Mleh.,   Telephone   Situation   in 105,  118 

IM 

Nagle,   George  O.,   Resigns  from  Chicago  City  Rail- 
Name  That 'can  Be  'spoken  by  Telephone    Wants  a. ..303 
National    Association    of    Gas    and    Gasoline    Engine 

Manufacturers    176 

National    Carbon    Company's    Duplex    Cylinder    Cell. 

Illustrated    138 

National   Carbon   Company's   Exhibit   at   Independent 

Telephone   Convention.    Illustrated 3S7,    389,  392 

National    Electric   Light    Association    (Convention    at 

Chicago,    May  22  24.   1900).    Illustrated 71,129, 

1411.  •!■.;.'„  uso,  :;'.«;.  319,  331,  332,  333,  334,  335,  336,  338,  340, 
341,  342,  343,  344,  345,  346,  353,  354,  357,  359,  360,  361,  369,  370 

Presiden  t's   Address    332 

rhotometric   Values    of    Arc    Lamps.    Illustrated. 

332,  333,  334 

Standardization   of   Apparatus    332 

Standard    Candlepower    of    Incandescent    Lamps. 

; fe,  340 

Grounded   Circuits    340 

Freight  Classification 340,341 

Standard  Rules   341 

Election    of    Officers 341 

Social   Features   341 

Members    and    Visitors 341,342 

Convention  Notes  and  Gossip 342,  343,  344,  345,  346 

National    Standardizing  Bureau 286,  337 

Navy  Department  Agrees  to  Purchase  the  Holland...  240 

Necrologv  of  1809 0 

Neller,    Samuel   G.    Portrait 77 

Nernst  Lamp,  Development  of  the.    Illustrated..  .151,  200 

Newark,  N.  J.,  Trouble  in 59 

New  England,  Automatic  Telephone  Service  Proposed 

in 76,  239 

New  England,  Independent  Telephony  in  172,  303 

New   England    News   (Correspondence) 80 

New   England     Telephone   Affairs   in 59,    303,  358 

New    England    Telephone    and    Telegraph    Company, 

Reports   of 23S,  303 

New  Jersey,   Telephone   Consolidation   in 303 

New  Long-distance  Telephone  Company  of  Indiana...  163 

New  Mexico,   Independent   Company    for 58 

New    Service,    Dally,    by    Telephone 150 

New  South  Avales,   Telephone  Statistics  of 239 

New  York  Automobile  show  129 

New  York  Electrical   Society  (Meetings  and  Papers) 

'. 7,    375,    376,400 

New    York    Notes    (Correspondence) 

20,  34,  47,  48,  66,  70,  93,  107,  108, 

124,  139,  155,  156,  170,  195,  196,  211,  227,  243,  250,  275,  291, 
292,    307,    326,    327,   347,    348,   362,    379,   397,   412,   413,   42S,  429 
New  York   Rapid-transit   System,   Contract   Awarded 

for.    Illustrated    57 

New    York,     Telephone    Charges     in 222,  396 

/New  York,  Telephone  Situation  in. ...30,  110,  150,  222,  396 
v/Niagara,  Canadian  Power  Development  at  .....89,  219,^253 
i/Nlagara    Development,    Ontario     Power     Compiiny's 

v  /    Plans  for  253 

\V-Niagara  Calls  (Correspondence) 48,  93,  156,  213,  130 

Niagara   Falls,   The  Power   Plant   at 306 

Niagara    inlet     Canal.     Ice     Fighting    at     the.    Illus- 
trated     _?31 

Niagara,  New  Wheel-pit  at.    By  Orrin  E.  Dunlap.    Il- 
lustrated      21S,  219 

Niagara  Power,   Printing  by.    Illustrated rrryx 

Niagara,    The    Work    at 43'- 

Niagara  Waterworks   H.vlraulioally   Operated 326 

Niagara    Waterwbeeis,    A    50-year   Contrast   in.    Illus- 
trated      115 

Nlesz,  Homer  E.    (Progress  of  Central-station  Work 

In   1S99) 10 

"Nineteen  Hundred"   American   Telephone  Company's 

Apparatus.       Illustrated 175,  176 

Noise   and    Vibration  In   Electrical    Plants 8,202 

Noise,  Power  Plant,  No  Cause  of  Action 202 

Nolen's,  James  G.,  Carbon  Brushes 376 

Not-cross,   Pliny.     Portrait 51 

North  Carolina,  Craig  Law  in   425 

North    Carolina,    Independent    Telephone    Convention 

)n     91,  134 

North    Electric   Company's    Exhibit    at    Independent 

Telephone    Convention.    Illustrated 386,  303 

North   Otlicc  of  the  Chicago  Telephone  Company.    II- 

lusl rated 254,    295,  29G 

North   Side.  'Trolley   Demanded   on   the 406,   412,421 

Northern  Illinois,  Success  of  independents  In.. 91,  374,  375 
Northern    Iowa.   Consolidation   in    425 

Northern   Vermont,  Independent  Telephone  Progress 

in    302 

Northwest,   Telepl Men   in   the.   Organization  of. 

By     L.     W      Lurch 190 

Northwestern    Electrical    Association    (Convention   at 

Milwaukee.  January   17,  18,  100C)   

24,    3S.   51.    52,   53,    54.   55, 

60.  61,  62,  73,  77,  78,  84,  85,  80,  98,  99,  103,  112,  113,  208,  209 

Convention  Attendance   51 

Proceedings   52,  53,  64,    65 

Social  Features  65 

Convention  Notes  55.  01,    62 

Northwestern   Electrical    Association    (Convention   at 

Waupaca,    Wis.,    June    26-28,    1900).    Illustrated 

S3,    373.    389,    -11)7,    410,    423,  428 

Northwestern    Elevated    Railroad    In    Chicago.     Illus- 

li-alcl 3.  27.  43,   57.  307,   37S,   401,  402,  403 

Northwestern  Notations  (Correspondence) 

48,    93,    94,    108,    139.    140.    156.    211.    227, 

228.  259,  260,  275,  276,  202,  307,  308,  327,  363,  3S0,  397,  414,  429 

Nottingham's  Tramway   System   (Etlitorial) 252 

Nungesser  Electric  Battery  Company's  Exhibit  at  the 
Independent  Telephone  Convention.    Illustrated. 387,  392 


Office  Building,  New,  of  the  Westlnghouse  Company. 

Illustrated    224    225 

Ogden  Gas  Company  and  Cosmopolitan  Electric  Con 
puny  Sold  to  People's  Gas,  l.lgnt  and  Coke  Com- 
pany     237 

Ohio  Electric  Tow   Line,   l'roposed   361 

Ohio,    Important   Railway    Consolidation    in 426 

Ohio  Interurbnn  Street  Railway  Association  65 

Ohio,    Long-distance    Switchboards    in.    Illustrated..  371 

Ohio  Managers  In  Conference   321 

Ohio  Valley  Telephone  Company  Absorbed  by  Cumber- 
land Company    qa 

Ohio  Valley  Telephone  Notes  320,  35S,  370,  40\   124 

"Old  Fort  Route,"  Scenes  Along  the.    Illustrated 371 

Oldest  Enclosed  Fuse.  The.    Illustrated 7'.i 

Oustott,   Hlley  H.    Portrait   102 

Ontario  Power  Company's  Plans  253 

Open-oircult  Batteries,  Federal  Salts  In.    Illustrated..    17 
Operating  Economies  in  Central-station  Practice.    By 
W.   L.   Abbott.    Illustrated.    With   discussion.    (Na- 
tional Electric  Light  Association) 335,  336,  33! 

Operation  of  Electric-lighting  Plants  from  a  Bn-i 
ness    Standpoint.    By   A.    E.   Judge.    (Southwestern 

Gas,  Electric  and  Street  Railway  Association) 3116    3it7 

Organization  of  Telephone  Men  In  the  Northwest.    By 

L.    Wr.    Burch    '    lan 

Oshkosh,  Wis.,  Telephone  Changes  In 90,  105,  lis,  191 

Ostrich,  Electric  Treatment  for lis 

Ottawa,  Ont.,  New  Waterpower  Railway  Power  House 

In  122,123 

Otlawa,  The  Fire  at.    Illustrated  319 

Oudin's  "Standard  Tolyphase  Apparatus  aud  Systems" 

(Book  Table) 117 

Overbury,  F.  C.    (Primary  Battery  Troubles) 25s,  258 


Pacific  Cable,  An  American.  By  George  Owen  Stjuier. 
Illustrated.    With    discussion.    (American    Institute 

of  Electrical  Engineers)  45,  46,  47    241    242 

Pacific  Cable     (Editorial)  102  U6 

Pacific  Cable  Projects,  American.  .45,  46,  47,  102,  116,  185, 

Pacific  Cable  Scheme,  British  133 

Pacific   Coast  Bell   Companies  Consolidated ......! 

l'aeiiic    Coverette.    Illustrated    

Packard    Recording    Wattmeters     (Akron    Electrical 

Manufacturing  Company).    Illustrated    

Palais  des  Congres  (Paris  Exposition).    Illustrated...'. 

Palermo's  Electric  Railway.    Illustrated 297, 

Palestine   (Texas)   Telephone   Company    

Pan-American  Exposition.    Illustrated 

„ 53,  55,  92,  155,  1S4,  185.  193,  191,  24S,  249, 

Panamolo,  P.  I.  (Care  of  Electric  Igniters,  illus- 
trated)  

Panamolo,  r.  I.  (Foundations  for  Electrical  Machin- 
ery.   Illustrated)   268 

I'anamolo,  P.  I.  (Piping  and  Pipe  Repairs.  Illus- 
trated)    

Paraguay   '.'.'...'.'.'!'.'." 

Paris  aud  Chicago  Expositions  Compared     (Editorial) 

Paris,  Congress  of  Tramways  at  ..... .7.  .7.7.  .'.'.'.* ' 

Paris   Exposition,    The.    Illustrated 

1.    2,    3,    57,    120,    215,    216,    217,    220, 

23o,  266,  267,  268,  283,  298,  290,  316,  317,  322,  404,  405   427, 

Paris  Exposition,  Opening  of  (he.    Illustrated. 283,  298, 

Paris,  Institute  Meeting  in  

Paris,    New  Central   Stations   in 

Paris,   Western   Electric  Exhibit  at   

Parisian   Telephone   Appointments    

Party-line  System  Proposed  by  Burton  H.  Dodge  ..91, 

Partz  Acid  Gravity  Battery.    Illustrated 

Patent  Case,  Gray  Magneto,  Opinion  in 

I'atent  Commission  

Patents,  Commissioner  of.  Report  of,  for  1S99 

Patents,  Diehl  Fan,  Sustained  

I'atent  Office  Exhibit   at   Paris    

Patent  Record,  Illustrated  Electrical. 22,  35.  36,  49.  50, 
68,  82,  96,  109,  110,  125,  126,  142,  157.  15S,  181,  1S2,  197,  198, 
213,  214,  229,  230,  245,  246,  261,  262,  277,  27S,  291.  309,  310, 
329,  330,  349,  350,  365,  366,  3S1,  3S2,  399,  41)0,  415,  416,  431, 

I'atent    Suit,    Carbon-brush    

l'ay-station  Service,  Plan  to  Extend  

Peninsular  Company,  Citizens'  Company  of  Grand 
Rapids  Purchases   

Pennell's  Exhaust-steam  Surface  Condenser.  Illus- 
trated   323, 

Pennsylvania  Independent  Telephone  Association.. 206, 

People's  Gas,  Light  and  Coke  Company  and  the  Cos- 
mopolitan Electric  Franchise  237, 

People's  Telephone  Company  of  New  Orleans  Ab- 
sorbed by  Cumberland  Company  

Peoria  Standpipe  Case 

Pere  Marquette  Railroad,  Electric  Train  Lighting  on. 

Perkins,  Frank  C.  (Aluminum  Electrical  Conductors. 
Illustrated)    14G, 

Perkins,  F'rauk  C.  (Direct-connected  Walerwlicels 
and   Generators.    Illustrated)    23-1, 

Perkins,  Frank  O.  (Electric  Pumping  Machinery.  Il- 
lustrated)     419, 

Perkins,  Frank  C.  (Induction  Motors  at  Lancaster 
Mills.    Illustrated)    

Perkins,  Frank  C.  (A  Modern  German  Railway  Plant. 
Illustrated)    

Perkins,  Frank  C.  (Waterwheel  Regulators  and  Gov- 
ernors.   Illustrated)    282, 

Permanent    Magnets,    Motor    with    

Personal  Recollections  of  S.  Dana  Greene.  By  Frank 
J.   Sprague  114, 

Pctoskey's   Lighting    Plant.    Illustrated 23, 

Philadelphia  Clock,    Uses  of   Electricity  in  the 

Philippines;  Electrical  Communications  in  the  (Ed-' 
iloi-ial)    

Philadelphia   Mint,   Electrical   Machinery  for 

Philadelphia  Museums        (Editorial)   

Philadelphia,    Three-cornered   Telephone  Fight  in.... 

Philippines,  Electrical  Prospects  In  the 

Philippines,    Electricians  Still    Fighting   in   the 

Philippines,  Work  of  the  Signal  Corps  In  the 

Phono-electric  Line  Wire   

Photometric  Values  of  Arc  Lamps  (National  Electric 
Light    Association)     S32.    333. 

Pickett,  Paris,  Information  of,  Wanted.  By  F'oster 
Pickett.    (Communiea(iou)     

Picture  of  Tree  on  Human  Body,  Lightning  Imprints. 
Bv  W.   MeKey.    (Comniuiiienllon)   

Pierce,    Richard   II.    Portrait    

Pierce,  R.  H.    (Isolated-Dlani   Lighting  in  1S99) 

Pierce,    Richardson    &   Neller.    Portraits    

Pike's  Peak  Power  Company.  Great  Explosion  at  Ve- 
suvius  Butte  by.    Illustrated    Ill, 

I'iugree   Versus    Yerkes    

Piping  aud  l'ipe  Repairs,  By  P.  I.  Panamulo.  Illus- 
trated     

Pitcher,   L.  D.    Portrait  

Pittsburg  Bureau  of  Electricity    

Pittsburg,  Consolidation  of  Street-railway  Properties 
In  

I'IMsliurg.    Independent    Telephony    in    

Planimeter,  Improved  Willis  (Robertson  &  Sons).  Il- 
lustrated     

Plen  for  Better  Light  Diffusion,  A.  By  Willis  Cum- 
Ings,    M.   D.    Illustrated 322, 

Plymouth  Corporation  Electric  Works.  Illustrated. 130, 

Pneumatic-tube  Service  for  Chicago 151. 

Polarized  Atomic  Affinity,  Electricity  Defined  as. 
By  O.  S.  Proctor.    (Communication) 
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Fole  Climbing,  Militia  Signal  Corps  Wins  .1  Cup  for. 

Illustrated  234 

Pole    House    and    Seat,    Bissell.    Illustrated 172 

l*ole  Line,  with  Long  River  Span,  at  Muscoda.    Illus- 
trated     113 

Poles,  Preservation  of.    By  J.  c.  Duncan.    (Communi- 
cation)   41S 

Poles,    Telephone,    on   Wisconsin  Highways 179 

Poles  in  Thoroughfares  ." 303 

Police-signaling    System,    Davis    Electric       (American 

Police  and   Fire   Signal   Company).    Illustrated 107 

Political    Management   of   Electric-light   Plants      (Ed- 
itorial)     102 

Polyphase  Distributing  System  for  Chicago  City  Kail- 
way    326 

Polyphase    Generator,    German,    A   3,000-kilowatt    Il- 
lustrated     3S3 

Tolyphase  Induction  Motor.  The.    By   Ralph  D.   Mer- 
shon.    Illustrated.    "With    discussion.    (Northwestern 

Electrical    Association) GO,    61,    73,    77,    78,    S4,    S5,     S6 

Poole's   "Electric  Wiring."    (Book  Table) 4m 

Poor   Telephone   Service,    Damages   for 134 

Porcelain   in   the   Electric  Furnace   (Editorial) 102 

Power  and  Light   in   Methodist   Book   Concern  Build- 
ing.   Illustrated  190 

Power  Development  at  Hamilton,  Out 79,  210 

Power  from  the  Big  Hole  River  73 

Power  House,    South    Side   Elevated    Railroad.    Illus- 
trated     231,    232.  233 

Power,  Light  and  Heat  at  the  Kankakee  Hospital.    Il- 
lustrated     127,  12S,  12!) 

Power  Plant  at   Niagara   Falls.    The , 306 

Power  Plaut  at  Paris  Exposition.    Illustrated 

1,  2.    3,   215,    216,   267,  2CS 

Power  Plant  Noise  No  Cause  of  Action 202 

Power,    St.   Catherines   Wants  to  Develop 226,  227 

Power  Transmission,   Electric,   Practical   Limitations 

of.    By   Dr.    Louis   Bell 19,    20 

Power    Transmission.    (Notes)     

20,  67.  95,  10S.  12.^,  141,  212.  276.  34S.  364,  398,  431 

Power-transmission    Plants,     Largo,    on    the    Susque- 
hanna   River,    Proposed    205 

"Power   Transmitted  by    Electricity."    By   Philip   At- 
kinson.   (Book  Table) 130 

Practical    Operation   of   Electric   Automobiles   in    Chi- 
cago.   Illustrated    143.   144.  145 

Pratt  &  Letchworth  Company's  Steel  Plant  at  Buffalo 

Electrically   Operated.    Illustrated    SG 

I'reece.  Mr..  Makes  a  Curious  Statement     (Editorial).  300 
Primary   Battery  Troubles.    By   F.    C.   Overbury..25S,  259 

Printers,   Electricity  for    43 

Printing  by  Niagara  Power.    Illustrated  72 

Printing   Office.    Government    100 

Prilchctl,   Professor,  to  Succeed  President  Crafts 221 

Proctor,    W.    S.    Portrait    190 

Proctor,     O.     S.       (Electricity    Defined    as    Polarized 

Atomic  Affinity')   2% 

Professional   Secrets    426 

Prosperous    Year.     A.— Manufacturers     and    Dealers 

Make  Pleasing  Reports   of  the   Business   of  ]S99 

13,   14,    15,    16 

Protection  of  Linemen,  Bill  for  the  145 

Protection  of  Telephone  Wires  105 

Providence,    Union    Railroad    Company    at.    Suburban 
Extension    of.    Bv    Burchaui   Harding.       Illustrated 

279,  2S0 

Public   Lighting,    Price   of.    By   A.    A.    Tibbe.    (Com- 
munication)       92 

Public  Telephone,   A.   Defined   424 

Public  Telephone.  What  is  a? 272 

Publication   of   Marked   Excellence,    A 412 

Publications.    (Notes)  20,  34.  49.  67.  81, 

94.   95,  10S.  109.  124.  125.  141.  156.  ISO.  196.   212.  22S    229. 
244.  260.  276,  292.  30S,  309.  32S.  349,  364.  381.  39S.  414.  415.  431 
Pump.  Triplex,  Direct-connected  (Smith- Vaiie).    Illus- 
trated    122 

Pumping  Machinerv,  Electric.    Bv  Frank  C.  Perkins, 

Illustrated    419.  420 

Piimpellv.  .Tames  K.    (Standardization  of  Automobile 

Batteries)    221 

rupin.  M.  I.    (Mr.  Bradley  for  President  of  the  Insti- 
tute)    106,107 

Tupin,   M.  I.    (A  Faratlmeter.    Illustrated)   256 


Railway.  Barmen  Electric  Suspension.  Bv  Max  Bouch- 

sein.    Illustrated   251 

Railway   Consolidation    in    Ohio.    Important 426 

Railway  Generator  in  TViledn.   Large.    Illustrated 20-"? 

Railway    Improvements    in    Buffalo    55 

Railway  Plant.  A  Modern  German.  Bv  Frank  C.  Per- 
kins.   Illustrated    351 

Railway    Plant,     Small    English.    Illustrated 269 

Railway  Power  House  in  Ottawa,   Ont.,  New  Watpr- 

power 122,  1*3 

Railway    Siimalins   Club.      (Paper)    377 

Railway  Telegraph   Superintendents.   Association   of..  426 
Rapid-transit   System,    New  York,    Contract   Awarded 

for.     Tllnsl  rated    $7 

R.i thell.    "VT.    S.    (Electric    Meters    and    Incandescent 

Lamps)     255,  ?56 

Receivers.    Telephone.    Sensitiveness   of   321 

Rpcent  Electro-chemical  Progress.    By  C.  Knox  Harfl- 

In? ....: 12.    13 

Recent  Progrpss  in  Electro-chemistrv.  By  Herbert  R. 
Kinsman.  Illustrated.  (Chicago  Electrical  Associa- 
tion)   152.  153.  177.  178 

Recent  Progress  in  Wireless  Telesraohv.  Bv  G.  Mar- 
coni.   Illustrated.    fRoyal    Institution^     136.  137 

Reciprocity.    The    Fixture   Tndnstrv   and 221.275 

Recording  "Wattmeters  on  Switchboards.  Advantages 
of.  By  W.  Worth  Bean.  With  discussion.  (North- 
western  Electrical   Association)    419 

Recording    Wattmeters.     Packard    (Akron    Electrical 

Manufacturing  Com  nan  v).     Illustrated 195 

Red  Tape  in  Switzerland   291 

Resrnlators  and  Governors,  Watenvheel.    By  Frank  G. 

Perkins.    Illustrated   282,  2S3 

Relst.  H.  G.  (Alternating-current  Ger^rators.  Illus- 
trated)    353,354 

Rhodesia.   Telegraphs   and   Telephones   in    1*5 

Richardson.  R.  E.    Portrait  77 

Richmond.  P-eR  Company  a  Trespasser  in 30 

Ridsefarm  (III.)  Telephone  Company  165 

Riedpr's    Photo-ens™ vine    Process      (Editorial) 318 

Rineh.nrd.    D.    K.     Portrait    Ifi3 

Rittenhouse.  C.  T..  Death  of  145 

River  Span,  Lonir,  at  Muscoda.  Pole  Line  with.  Illus- 
trated     113 

Roach.  Mr..  Made  President  of  Chicago  Union  Trac- 
tion   Company    351 

Robertson.    C.    .T.     fEfiiv-ienov    of   Illmninants) 202 

Robertson  &  Sons'  Improved  Willis  Planimeter.  Illus- 
trated     138 

Roche   Auto^as    Drv    Battery.    Illustrated 360 

Rochester  (N.  3T.)  Telephone  Company  165,  246 

Rock  Island.  Til.,  Telephone  Situation  In 91 

Rock   River   Electric    Railwav    37S 

Roebling's.  The.  and  the  Stanlev  Company 43 

Roentgen  Societv  of  the  United  States  237 

Rogers.   J.   C.   Death   of   29 

Roller  Bearing,  Whitney's  New  Adjustable.  Illus- 
trated        32 

Rone  Railway  on  Mount  Dore.  France.  A  Three-phase 

Current  412 

Roth.   Alfred   G.    Poitrait  304 

Roth  P-ms.   and   Their  Factory.    Illustrated 304 

Roth,   Charles  H.    Portrait   304 

Roth.   Gnstav   A.    Portrait    -304 

Roth  Motor-dynamos  for  Telephone  Work.    Illustrated  172 


Royal    Institution.    (Paper)    130,  137 

Rubber    Industry,    Activity    iu    the     (Editorial).... 42,  236 

Rubber    Investigation,    French    43 

"Rules  and  Ordinances  of  the  Department  of  Electric- 
ity of  the  City   of  Chicago."    By  Halliday   Wither- 

spoon.    (Book  Table)   306 

Ruiusey  &  Sikemeier  Company  92 

Runyon,    F.    O.,   and    P.    J.    South-worth.    (The   Com- 
mon batu-ry  System)  17s.  179 

Russia,   Elect  ric-rallwav  Development  in   226 

Russian   Exhibits  at   the   Paris  Exposition    316 


St.   Catherines    Wants    to    Develop    Power 226 

St.  Helena,  Submarine  Cable  from  Oaue  Town  to 

St.   Louis,    Imperial   Central-station   Plant   in,    Design 

of  (Editorial) ° 

St.  Louis,   Kinloeh  Telephone   System  in.    Illustrated 

St.  Louis,  Long-distance  Company  at .'...'.. ! 

St.  Louis,   Public  Lighting  in   29,  47    62    114 

St.  Louis  Street-railway  Strike.... 325,  326.  347,  35l',  37«] 
St  Paul  and  Minneapolis,  Independent  Exchanges  in. 

St  Paul    Railroad   Ordinance  in   Chicago*"."'. .',.'.'.  .'.405 
Safety   System   of  Electric  Water-tight  Doors.    Illus- 
trated     

Sale,    H.    Brooke.    Portrait .'.'.'" 

Sale,   James    W.    Portrait 

Sampson's  Electric  Curb-conduit  System  (Editorial).. 
San    Francisco    Considering    Municipal    Telephones. . 

Sargent's   Boiler-house   System   

Saxony,    Electric    Railways    in 

Scalpers,  Convention,  Detected 

Scenes  Along  the  "Old  Fort  Route."    Illustrated 

Schenectady,  General  Electric  Plant  at 

Scientific  Progress  Abroad  (Notes) ISO, 

Scientific  Spirit  in  Mexico,  The  

Scott,  Charles  F.  (Modern  Central-station   Practice).. 
Searchlight  Apparatus  for  Use  at  Fires.     Illustrated  .. 

Searchlights  and  War  Balloons  in   South  Africa   

Seco   Ground  Connection   and   Bushing.    Illustrated.. 

Seger'dahl's    Bug-proof   Bell.'  iilustrated.. ".."."" ..'."....' 

Sellers,   Dr.  Coleman.    (The  Development  at  Niagara) 

Sensitiveness  of  Telephone  Receivers  

Series  Arc  Lamps,  Alternating-current.  Modern  De- 
velopment in.  By  R.  Fleming.  With  discussion. 
(Northwestern  Electrical  Association)   208. 

Serpentine  Lightning .      129 

Sewall,   C.   H.,    Dinner  to 

Shelby    Three-coll    Incandescent    Lamps.    Illustrated 

Shepardson,  George  D.  (A  Life  Test  of  Incandescent 
Lamps)    

Shine,    W.   N.    Portrait .".". 

Shipboard,  Electricity  on,  Applications  of.  Illus- 
trated     

Ships,    Electroplated    , 

Shoe,   Electrically   Heated   (Editorial) 

Siemens  &  Halske  Companv 18, 

Signal  Corps  in  the  Philippines,  Work  of  the 

Signal  Corps,  Militia,  Wins  a  Cup  for  Pole  Climb- 
ing.     Illustrated  

"Signaling  Across  Snace  Without  Wires."  Bv  Oliver 
J.  Lodge.    (Book  Table)    

Sign  for  Toll-line   Stations    (American    Electric   Tele- 

Slgn  Lamp,   The  Chase.    Illustrated 

phone   Company).    Illustrated    

Single-phase  Alternators.  Westioghousp.    Illustrated.. 

Single-rail  Storage-battery  Vehicle.    Illustrated 

Sioux  City.   Iowa,  Telephone  Changes  In   

Skin  Disease  Treated  by  Arc  Light  (Editorial) 

Slide-rule  Pad.   Varley.    Illustrated 

Smith.   Mrs.  Roswell,   Death   of   75, 

Smitb-Yaile  Direct-connected  Triplex  Pump.  Illus- 
trated    

Smith-Vaile  Electrically  Driven  Condenser.  Illus- 
trated     

Sneak-current  Protector,  Lightning  Arrester  and 
Fuse    Block.    American.    Illustrated 

Snowbound    (Editorial) 

Societies  and  Schools  (Notes)  141.156    157 

196,  197,  229.  244.  276.  277.  292.  293.  328.  364.  381.  398,  415. 

Sounder.  "Rnnnell  Main-tine.    Illustrated  

South    Africa,    Electrical   Engineers    for 

South  Africa.  Lighting  In.    Illustrated 51, 

South  Africa,  Searchlights  and  War  Balloons  in 

South  Africa.  Street  Railways  in.     Bv  J.   G.   Stowe... 

South  Bend,  Independent  Company  Applies  for  Fran- 
chise at   

South   Slrte  Fievated   Rnproad    Company    

South  Side  Elevated  Railroad  Power "  House.  Illus- 
trated     231.    232, 

Southern  Independent  Telephone  Association.  (Conven- 
tion at  Memphis.  February  98.  190W  51,  191, 

Southern  New  "TCnglaml  Telephone  Company 

Southwestern  Gas.  Electric  and  Sfi*pet-railwav  .Asso- 
ciation. (Convention  at  Waeo.  Te\-n<a,  Anrii  12-14. 
1900) 203.  247.  248.   249.   255,   256,   257.    306, 

southwest  M'^sonri    Eleetrie  "Railwav   

Southworth.  F.  .T..  and  F.  O.  Runyon.  (The  Common. 
batterv    System) 178, 

Space    Telegraphy    (Notes)    

20.   21.   35,   124.  141,  293.  3S1, 

S-nain.    Electrical    Possibilities    in     

^nanlsh  Prize  Eleetricnllv  Enuioned    

sparking  Potential  in  Various  Gases  fPIditnriall 

Specialty  Manufacturing  Company's  Direct-connected 
Exhaust   Pan.    Illustrated    

Sprague   Company   Secures    Boston    Contract 287. 

Sprague.  Frank  J.  (Personal  Recollections  of  S.  Dana 
Greene)    114, 

Snramie    Interior-wiring    Spp^iaR^s.     Illustrated 

Sprague  Safety  System  of  Electric  Water-tight 
Doors.     Illustrated  

Snrague's.    Mr.,    "Proposed"    Svstem    (Editorial)    

Sonler.  George  Owen.  (An  American  Pacific  Cable. 
Illustrated)   45,  iS,  47.  241.  242. 

Sumner.    F.   H.    Portrait    

"Standard  Polvnhnse  Apparatus  and  Systems."  Bv 
Maurice    A.    Owl  In.     (Boot    Table!    

standard  Rules  (National  Eiectrip  Light  Association). 

stfrsmflsTfl    Hnrlergroiinf!    On  Me   Company    

Standard  Underground  Cable  Comnanv's  Exhibit  at 
Independent    Telephone    Convention."   Illustrated.. . 

3SS. 
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Standardisation  of  Apparatus  (National  Electric  Ll«*t 

Association)    ..332.333 

Standardization   of   Automobile   Batteries.    Bv   .Tames 

K.  Pumpeliv  '. ?91 

CfnnfiiTvlJzn  Telephone*.  Is  a  "Trust"  Necessary  to?..  104 

Standpipe   Case,    Peoria 151 

SffinleTT  Electric  Mapr.fneturlng  Company 43.  157 

State  Supervision   In   Massachusetts ". 206.   239.  ?«<? 

State  Supervision.   Bell  Company  Concedes 150 

Static  'Rleetricity  TTtllized  for  Engine-room  Ornamen*. 

Bv  HeTvnrd   B.  "Bailey.     Illustrated    352.  353 

Ofprim    "F'nginp.     I-'gbt-weight     106 

Stenm    Engines,    Increasing     the     Efficiency    of.    T?y 

Frank   H.    Mason.    Illustrated is?.  154 

Sf<\im  Rniiroad,  Italian,  Electric-lighting  Car  on.    Il- 
lustrated      in 

of  en  m    T-nrhtnes    C^ditorlfl  n    102 

Steam   Turbines.   Large,    Direct-connected   to    Gener- 
ators.    Illustrated     2S7.    290.  291 

Steel  Plant-.  Large.   F,lPctrIoa"v  Onernted.     Illustrated     K^ 
Steering  Torpedo  Boats  bv  Electrical  Wave  Imonlsps  121 
Stenz.    Wpyer  &   Co.'s   Shadowless   Arc-lamp   Globe. 
Illustrated ^ 


Sterilization   of  Wine   1^4 

Sterling  Company's  Telephone  Apparatus".'.'.1.'.'.".'.'. 171 

Sterling   Electric  Company's  Exhibit   at  Independent 

telephone   Convention.    Illustrated    3&6   3S9 

Sterrett,  E.  S.    Portrait  '  ^3 

Stewart  &  Co.'s  B.  E\.   Exhibit  at  Independent' Tele- 
phone   Convention.    Illustrated ass   393 

Stewart,  James  E.  (Telephone  Construction)* '."."""  '  itf 
Mine.    \\  .  M.     (Use  of   Low-Caudlepowei    incandescent 

i^aiups)    00 

Stiuson,    C.    E.    Portrait icg 

Siu.-ks,    Ek-rtrical.    Fluctuations  of  '"  "     4" 

Stombaugh  Land  Anchor.    Illustrated  170 

Storage    Batteries    for    Automobiles,     Standardizat'ion     ' 

or.    By  James   K.   l'umpelly 221 

Storage-battery    Litigation    '  *"V<w  om 

storage-battery  Itoad.   Receiver  for  ...'.' '  lu 

Storage-battery    System,    Chicago    Electric' " Traction 

Company   Abandons    220    221    411 

Storage  Battery,  The  Use  of  the,  in  1899V*By  tfrank 

Storage-battery  Traetio'iT  Abandoned' in  England' "(Edi-    ^ 

to  1  la  1 J     , 01  o 

Storage-battery,    Vehicle.    Single-rail."' 'illustrated 371 

Storms,  Recent  Electrical  Properties  Damaged  by  151 
Stowe,  .1.  g.    (Street  Railways Tin  Sguth  Affica)  XS 

Street-car.  Service t  in .Berlin.    By  Henry  s.  Cii-hart""  _33 

Street  Lighting.  Metered  Service  for  (Editorial) 28 

Street-lighting   Plant   at   Downer's   Grove,    Alternat^ 

mg-current.      Illustrated    fA  41„ 

Street-railway  Apparatus,   American,   ta'HnlL'ninfr 

Stnr  et«a n™?  P™i°n>y-  The ' MotoVnian  "as  an' Element  *" 
del  hla)  H<™'i«-    (Engineers'  Club  of  Phila- 

Street-railway  I'ropertVes'in'pVttsbnrgVconsb'lidation  ^ 

Street-rail  way  "propositions'  'in"  Chicago' ".'.'.'.'. m? 

Street  Railways   m   Small   Cities.    Operation   of.'  By 

sl',n!i    n^iiGresori    (Southwestern  Gas,  Electric  and 
btreet    Railway    As&ociatinnt  9-7 

Street  Railways,  in  South  Africa.    By ' J" ij' " St'o'we" " '  fsk 

Stake,    The   Machinists' "*        m    m    Vk  m 

Raifway    Power-house    Employes    of    Chicago '  cify 

call   and   Local-battery   System.    Illustrated  m 

Stromberg  r»on-infnnging  Transmitter  Illustrated"  ra 
Stubenrausch  Fire-proof  Commutator.  Illustrated  <m 
"the.^Xstrated   C°mPaDy'  B1<*^  DeSSSt  of  S61 

Sturtevant  Electric'  Pani'  Large.  "lliu's'trited 4o 

§tStSS5j    fleetric    Propeller    Fan.    Illustrated'".'"  4'G 

trated  ySte™    °£    HeatinS     Car     Barns.    Illus 

Subnmrine"Bo'a't."Ho'lia'nd'".":.".' .'.'.'".'".'.' 74"™'  SfJ 

Submarine    Cable.     The    First.    Illustrated  '       '?" 

S^icYg„SyS;?mstr;rt0ePd0Se.a..l0r    BUSi—    »~^S  Z 
trated  Condenser'    PeuneU's   Eihanst-s'team."  Ilimt  " 

Wi'la^iS''*s''^'^  Z 

S  onqU tne,Dnpr?pVoes^Large  P'°-"-i-'^mission  Plants  ~ 

Sweden.    Automobile    Prospects"  in 7 

Swedish-America  n  Telephone  Instruments.' '  'f flu's trat'e'd  17 
§S^!SHmel'!can    Telepbone.    Illustrated    ...  i|n 

Swedjsh-Amencan   Telephone   Company's    Exhinit'at 
s£^?1enS-e1t,J('Iei'n0Ile  Convention.  Illustrated     3?6   <P- 
IScdls#i  Exhibits  at  the  Paris   Exposition  ..'  lie 

=W1-S,s^lectJlc'U  Exhibits  at  the  Paris  Exposition  405'  427 
Switchboard.    Kusel    Improved.    Illustrated.  *      lr 

S^i'^ ^'-Woards.  Long-distance,  iu  Ohio.  lllu^ratVd""  374 
Switchboard,  New  Multiple  Telephone,  for  Generator: 

son).  ai"Ltr£ea-battery     SyStem     <~~?-  ,„ 
Sw!!fhL°araAS,',   Vic?r    ToII-line.'"lii;is't'raied.'.'."."    "176     77 
trat?d        Alternat'nS-™rrent,    Westlnghouse.    Ilii,«: 

Switzerland,"  Eiec't'r'icity  'i'n"."iilu'stra't'e'd'. 2"f''  m 

Switzerland.    Red    Tane   In    ..: If, 

Symmes,   Frank  J.   (Imports  of  Fixtures)" I73 


Talking  Circuit.    The   Ericsson.    Illustrated 
SSS.&'SiM-.0"  E,eCtri  J  Apparatus'.'.'.'.'.-.-.'.:. 
»T„i2r^ "tP,matie  .Liahtning  A  rre's'ter.' '  Tilu'straten  "  " 
Wo^^dfto^air'61"10116'"  Le="al  ^-nin^'oV'tb'e 
Telegraph.  Heroes  of  the  (Editorial)" 

TeleSapn  SSS£  Numle^ ^  "*  »•'  ^  '«*•'  '*'■ 
?S  fK!^A„SSg ;"»>«p'-- nbisiraVVd: 

SSps   Via  Telephones   in    Rhodesia'.'.'. ' 

Telegraphs,  Mormon.  Absorbed  ... 

Telephone,    Advertising  bv  

Telephone    Apparatus.    American    Elec'trie"  Teie'nheno 

Company's    "Nineteeen    Hundred"    111, strateel    175 

Telephone  Apparatus,  Sterling  Company's    Illustrated 

Telephone  Appointments.    Parisian  illustrated 

Telephone  Bell  as  Alarm  Signal....'.' 

Telephone  Charges  In  New  York  

I  elephone   Companies,    New   (Notes') 

Telephone'  CoustaiVtion! '  By^amel'  'ffigSS'ffi 
dependent    Telephone    Association)    'i3ten',rl:'    <In 

Telephone    Decisions ' s» 

^l^Te,eD^re^s"„^,^f^''B^--(Iud'ep| 

Teephone  Disputes  in  London  dM' 

lustrated  E'eCtrI°  A™V'an<:e  Company's-  No."  K."  U- 
^^.^^''^''"^^'^jep^d'en;: 
Telephone  Extensions  'and'  Improvements   (Notes)"0; 

7G"90"M:'i64."m-:'us"ii9."i34S'  US  150  V^OT'in 
"'•  MS.  i«.  Ms.  ikb.  vn.  jbs  ,m  ,7„  Jm  ^S  IS  ¥?,• 
ire.  rm.  m,  its.  179.  190,  191,  20s'  207'  222'  is  23I  zn' 

■m,  272,  273.  2SS.  302.  30.3,  321).  321 '  346   S5S    357    Is    S 

.370.  371.  373.  374.  375.  37.9.  3S3    3.4    3S5    So    3W    ?«'  S 

391.  392.  393^  394.  .395.  390.  39S.'  399!  m,  404    4W    m    4^' 

Telephone  Franchises,  Valuation  of  '       '       ' 

Telephone  Gives  Warning  of  Tramps".'.'.'.' 

Telephone    Increasing   the   Efficiency   of   the 

Te  ephone  Instruments.  Swedish-American    Illustrated 
Telephone     Investments.      Independent.       By     Hoe 
™Snertri  "ndepenrtent    Telephone    Assoilationl 
%7\Zne  LT'T'    I^ng-distanee.    By  C.   W.    Bolton 

Tefepho'nl"  iSSSSS"'  ^"^  ASS0C 'at,0n) 
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To'onhone   Management'  in  "various  "countries'  "(EdY- 
Telephone  Manufacturers  ""Trust."'  i'n'riep'end'e'nf '. '. '.'.'.'. 
Telephone   Manufacturers    and'  Dealers    (Notes).'....! 
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Telephone   M.-u   iu    the   Korthwest,    Organisation   of. 

By    L.    W.    Burch 190 

Telephone  Menu,   A    126 

Telephone  Mi  ssnge.  Liability  fur  Delay  in  Delivering, 

Beyond  Terminus  <•(  Line  

Telephone,    albums.    Illustrated    .172 

Telephone  Monopoly  Opposed  In  Mississippi SU 
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The  Paris  Exposition. 

It  is  entirely  appropriate  to  devote  a  portion  of 
the  space  in  this  New  Years  issue  of  the  Western 
Electrician  to  what  promises  to  be  the  most  interest- 
ing feature  of  1900,  from  an  industrial  and  spectac- 
ular point  of  view  at  least — the  Paris  Exposition. 
About  a  year  ago  (December  10,  1S9S,  to  be  exact)  an 
exhaustive  description  of  the  plan  and  scope  of  the 
exposition,  particularly  in  relation  to  the  electrical 
and  mechanical  departments,  with  the  rules  govern- 
ing the  installation  of  boilers,  engines  and  dynamos, 
appeared  in  this  journal.  This  article  was  written 
by  Mr.  Francis  E.  Drake,  the  director  of  machinery 
and  electricity  of  the  United  States  Commission,  and 
is  valuable  for  reference.  At  this  time  it  is  intended 
to  review  the  plans,  very  briefly,  with  some  state- 
ment of  the  work  already  accomplished.  Much  of 
the  information  in  the  present  article  was  supplied 
for  the  Western  Electrician  by  A.  de  Courcy  of 
Paris. 

Referring  to  the  illustrations  on  this  and  succecd- 


annex  at  the  Vincennes  Park,  just  outside  the  city, 
which  is  to  be  devoted  to  the  section  of  transporta- 
tion, including  electric  railways  and  automobiles. 

The  first  portion  of  the  grounds  within  the  city 
(see  map  in  Western  Electrician  of  December  23, 
1S99,  page  365)  commences  at  the  Avenue  des 
Champs  Elysees ;  at  right  angles  to  this  a  new  ave- 
nue, called  after  the  Czar  Nicolas  II.,  passes  across 
the  Seine.  On  either  side,  bordering  the  Champs 
Elysees,  have  been  erected  two  large  and  handsome 
stone  buildings  facing  each  other,  called  the  Grand 
Palais  and  the  Petit  Palais ;  these  will  be  the  principal 
buildings  of  the  exposition,  and  will  contain  various 
art  collections.  The  new  avenue  crosses  the  Seine 
by  the  new  Alexandre  III.  bridge;  at  the  other  ex- 
tiemity  of  the  bridge  the  new  Orleans  electric  rail- 
way passes  underneath,  having  an  extensive  under- 
ground station  and  a  series  of  tracks  at  this  point. 
The  avenue,  bordered  by  a  succession  of  new  build- 
ings, continues  from  the  river  to.  the  ancient  struc- 
ture known  as  the  Hotel  des  Invalides,  surmounted 


effect  is  to  be  appreciated,  with  its  brilliant  illumina- 
tion by  arc  and  incandescent  lights  of  different  colors. 
These  will  be  so  arranged  that  different  effects  of 
cjlor  will  be  varied  from  one  period  to  .mother.  The 
top  of  the  palace,  which  will  be  at  least  70  meters 
from  the  ground,  will  be  surmounted  by  an  al- 
legorical group,  representing  the  Genius  of  Electric- 
ity, from  which  will  proceed  rays  of  many-colored 
light.  The  electric  fountain  in  front  of  the  fac,ade 
is  composed  of  a  great  niche  30  meters  wide  and  11 
deep;  from  the  center  of  the  vault  thus  formed  will 
proceed  a  cascade,  having  10  meters  in  width  and 
falling  from  a  height  of  30  meters  into  the  lower 
basin,  where  is  to  be  found,  upon  a  group  of  natural 
rocks,  a  group  representing  Humanity  conducted 
by  Progress  toward  the  future,  and  overturning  into 
the  stream  two  figures  of  Furies,  representing  the 
Routine.  A  number  of  secondary  waterfalls  are  on 
each  side  of  the  main  fall,  and  jets  will  be  thrown 
into  the  basin  from  different  groups  surrounding  it, 
and  from  various  fountains.     At  night,  with  the  il- 


ing  pages,  Fig.  1  is  a  reproduction  of  an  official  ex- 
position picture,  showing  the  Palace  of  Electricity 
and  Electrical  Cascade  as  they  will  appear  at  night; 
Fig.  2  is  a  plan  of  the  electrical  building,  power 
plant  and  surroundings;  Fig.  3,  section  and  plan  of 
smokestack  and  flues  of  power  plant;  Fig.  4,  section 
at  line  (A  B)  in  Fig.  3;  Fig.  5,  section  of  tunnel  for 
steam  and  water  pipes ;  Fig.  6,  recent  photograph, 
showing  work  on  electrical  building;  Fig.  7,  interior 
of  one  of  the  sections  of  the  power  house;  Fig.  8, 
ornamented  stack;  Fig.  9,  arc-lamp  post  for  United 
States  exhibits. 

The  approach  of  the  exposition  has  been  the 
signal  for  an  unusual  activity,  and  this  has  been 
manifested  not  only  in  the  construction  of  the  ex- 
tensive buildings,  many  of  which  are  permanent,  but 
also  by  the  extension  of  the  different  means  of  trans- 
port, such  as  the  construction  of  the  system  of  under- 
ground electric  railways  known  as  the  Metropolitan, 
the  electric  branch  of  the  Orleans  railway,  leading 
to  the  exposition,  and  a  number  of  surface  roads  for 
urban  and  suburban  transport. 

General  Plan. 

The  exposition  is  divided  into  two  parts,  accord- 
ing to  the  disposition  of  the  ground  available  within 
the  city  limits.     Besides,  there  will  be  an  extensive 


by  a  gilded  dome  which  marks  the  final  limit;  this 
building  contains  the  tomb  of  Napoleon. 

The  second  section  commences  at  a  point  farther 
along  the  Seine  in  the  extensive  tract  known  as  the 
Champs  de  Mars,  where  the  exposition  of  1889  was 
held.  Of  the  old  exposition  the  Eiffel  Tower  re- 
mains, as  wrell  as  a  colossal  iron  structure,  known  as 
the  Palais  des  Machines,  extending  across  the  farther 
end  of  the  grounds.  It  is  directly  in  front  of  this 
latter  building  that  the  new  Electrical  Palace  is  now 
being  erected,  and  it  is  to  have  on  either  side  a  large 
generating  station,  containing  the  boilers,  engines  and 
dynamos  for  the  lighting  and  power  supply  of  the 
exposition. 

Electrical  Building. 

A  good  idea  of  the  appearance  of  the  electrical 
building  may  be  had  from  Fig.  I,  which  is  to  show 
its  appearance  at  night  when  brilliantly  illuminated. 
The  construction  of  the  iron  framework  will  be  seen 
in  Fig.  6.  The  Electrical  Palace  will  be  especially 
remarkable  for  its  facade,  consisting  of  a  number  of 
immense  arched  windows  of  stained  glass.  The 
framework  now  being  erected  is  to  be  covered  and 
ornamented  by  repousse  metal  and  many-colored 
ceramics,  which,  even  by  day.  will  give  a  pleasing 
effect.     But  it  is,  of  course,  at  night  when  its  full 


lumination   of   these   fountains    and   the  palace, 
effect  will  be  unusually  brilliant. 

Power  Plant. 

It  was  decided  that  in  the  present  exposition 
the  lighting  and  power  would  be  furnished 
by  one  large  generating  plant,  this  being  an 
improvement  over  the  arrangement  adopted  in  1S89, 
when  there  were  a  number  of  smaller  plants,  steam 
and  electric,  distributed  throughout  the  extent  of  the 
grounds.  In  the  present  case  the  motive  power  will 
be  furnished  entirely  by  electric  motors  placed  in  the 
different  buildings  and  exhibits,  and  supplied  with 
current  by  underground  wires.  This  concentration 
of  power  into  one  large  station  will  be  a  great  im- 
provement over  the  former  system-;  the  distribution 
of  power  and  light  is  to  be  made  by  both  continuous 
and  alternating  current,  the  latter  by  the  single- 
phase  and  three-phase  systems. 

It  is  estimated  that  about  20,000  horse  power  will 
be  necessary,  of  which  5,000  represents  the  power 
distribution  and  15,000  the  lighting.  The  consump- 
tion of  coal  will  be  necessarily  great,  and  it  is  esti- 
mated that  it  will  reach  200  tons  a  day.  For  the 
condensation  a  supply  of  water  equal  to  1.200  liters 
a  second  will  be  required.  By  the  arrangement 
adopted,  this  will  be  taken  from  the  lower  basin  of 
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the  cascade,  while  the  water  supply  ior  the  boilers 
will  be  taken  t'roni  the  upper  reservoir,     file  generat- 
ing plant  is  divided  into  two  separate  station 
of  which  is  on  each  side  of  the  Electrical  Palace,  as 
will  be  seen  by  the  plan  (Fig.  2) 

The  boiler  houses  occupy  the  space  between  the 
dynamo  buildings  and  the  Palais  des  Machines  in 
the    rear.     The   boiler-   are   to   be   disposed    " 

they  will  be  placed  back  to  back,  allowing  a 
space  of  .it  least  tour  meters  in  the  center,  through 
which  will  pass  a  track  connecting  with  the  main 
railroad  track  ..utside  the  grounds;  this  arrangement 
will  facilitate  the  transport  oi  fuel.  The  fronts  of 
the  boilers  arc  to  be  in  a  straight  line,  with  a  pas- 
sage of  about  six  meters  in  front.  The  products  of 
combustion  arc  carried  off  by  a  series  oi  under- 
ground conduits,  according  to  the  arrangement 
shown  in  Figs.  3  and  4.  the  latter  showing  a  section 
of  the  conduit  taken  at  the  line  (A  B)  in  Fig.  3.  These 
conduits  have  varying  sections,  according  to  the  ca- 
pacity required:  the  mean  dimensions  being  3.8 
meters  high  by  2.6  wide.  They  lead  to  large  or- 
namental smokestacks,  one  for  each  station.  These 
great  chimneys,  one  of  which  may  be  seen  in  Fig 
8.  arc  of  monumental  size,  and  among  the  largest 


FIG.    9.      THE     PARIS    EXPOSITION. — ELECTROLIER     FOR 
UNITED   STATES   EXHIBITS. 

yet  constructed;  their  height  is  about  80  meters 
Ij6o  feet)  above  the  ground  level,  and  they  rest  upon 
solid  masonry  foundations,  extending  eight  meters 
below  the  soil.  In  order  to  secure  a  good  founda- 
tion, the  masonry  was  built  upon  piles  driven  to 
16  meters  below  ground  level.  Each  one  of  these 
chimneys  will  cost  about  200,000  francs,  including 
25.000  for  the  ceramic  decoration  alone. 

Corresponding  to  the  two  batteries  of  boiler-  will 
be  two  generating  stations,  one  on  either  side  of  the 
Electrical  Palace.  The  station  on  the  one  hand  is 
reserved  for  French  manufacturers,  that  on  the  other 
for  foreign  makers.     In  these  stations  a  great  num- 
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FIG.     2.       THE    PARIS    EXPOSITION. — PLAN    OF    ELECTRICAL    BUILDING,    POWER    PLANT    AND    SURROUNDINGS. 


ber  of  different  types  of  engines  and  dynamos  will 
be  represented.  The  space  allowed  is  117  by  40 
meters;  one  of  the  sections  to  contain  the  engines 
and  dynamos  is  shown  in  Fig.  7,  which  shows  the 
present  state  of  the  work.  The  foundations  for  the 
machines  are  now  being  made.  The  engines  and 
dynamos  will,  in  nearly  every  case,  be  direct-con- 
nected. An  electric  crane  is  to  be  mounted  in  each 
oi  these  sections. 

The  distribution  of  water  and  steam  will  be  made 
by  underground  tunnels,  in  which  all  the  different 
systems  of  pipes  will  be  placed.  These  galleries  run 
through  different  parts  of  the  grounds,  and  at  their 
points  of  crossing  are  arranged  a  number  of  masonry 
vaults,  containing  the  necessary  valves,  etc.  The 
lunnels  contain  the  water  pipes  for  feeding  the  boil- 
ers, water  for  condensers,  and  a  different  number 
of  pipes  for  the  city  water  supply.  These  galleries 
differ  in  dimensions,  but  an  average  section  is  that 
shown  in  Fig.  5,  in  which  the  references  to  piping 
are  as  follows:  (R)  Water  from  the  Seine;  (S) 
city  water  supply;  (V  V)  steam  pipes;  (F)  cold  wa- 
ter; (C)  hot  water  The  arrangement  is  as  follows: 
1.  Water  at  low  pressure  coming  from  the  lower 
basin  of  the  cascade.  2.  Hot  water  from  the  dis- 
charge of  condensers,  which  is  returned  to  the  Seine. 


3.  Steam  pipes,  whose  diameter  averages  250  milli- 
meters, and  varying  in  number  according  to  location. 

4.  Water  under  high  pressure  for  boiler  supply,  com- 
ing from  the  upper  reservoir  of  the  cascade. 

The  distribution  of  current  for  lighting  and  power 
will  be  effected  in  general  by  a  system  of  under- 
ground cables  leading  from  the  two  stations  through- 
out the  grounds;  it  will  be  made  by  continuous  cur- 
rent at  125,  250  and  500  volts,  and  by  alternating 
current,  single-phase  and  three-phase,  at  2,200  volts 
and  a  frequency  of  50. 

Arc-lamp  Electrolier  for  United  States  Exhibits. 

Fig.  9  shows  the  arc-lamp  post  to  be  used  in  the 
decorative  lighting  of  the  space  alloted  to  the  United 
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FIG.    6.       THE    PARIS    EXPOSITION.  —  ELECTRICAL    BUILDING    IN    COURSE    OF    CONSTRUCTION. 
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FIG.    5.       THE     PARIS     EXPOSITION. — SECTION     OF    TUNNEL 
FOR    STEAM    AND    WATER    PIPES. 

States  for  its  Department  of  Machinery  and  Electric- 
ity. The  post  combines  in  its  simplicity  the  severe 
lines  of  the  classic,  with  the  feeling  of  the  old 
colonial  in  its  molding  and  general  appearance,  and 
an  adaptation  of  the  American  eagle,  symbolic  of 
the  country.  It  will  be  finished  in  antique  bronze, 
as  will  also  the  arc  lamps  which  it  supports.  This 
simple,  dignified  design  is  the  work  of  Mr.  Charles 
T.  Malcolmson  of  Chicago,  electrical  engineer  for 
the  United  States  Department  of  Machinery  and 
Electricity,  and  the  electroliers  are  being  made  by 
I  he  Hecla  Iron  Works  of  Brooklyn,  N.  Y. 

Electrical  Historical  Exhibits. 

The  committee  in  charge  of  the  electrical  depart- 
ment of  the  exposition  intends  to  make  a  historical 
exhibition,    which    is   to    include    apparatus,    books, 
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manuscripts  and  pamphlets  relating  to  the  history  of 
the  science,  and  with  which  a  veritable  museum  will 
be  established  to  show  the  different  stages  of  prog- 
ress accomplished  up  to  the  present.  The  history 
of  the  science  and  industry  will  thus  be  retraced, 
and  the  exhibit  will  be  instructive  and  valuable  from 
many  points  of  view.  M.  Mascart,  the  president  of 
the  electrical  section,  asks  all  persons  who  have  any 
such  papers,  books  or  apparatus  to  assist  in  making 


pany,  participating.  The  discussion  lasted  till  after 
11  p.  m.,  and  was  spirited.  Mr.  C.  C.  Haskins  had 
volunteered  to  read  Captain  Squier's  paper  on  "An 
American  Pacific  Cable/'  copies  of  which  had  been 
distributed,  but  owing  to  the  lateness  of  the  hour 
the  paper  was  only  read  by  title  and  a  written  dis- 
cussion solicited.  It  was  stated  by  the  secretary  that 
in  the  event  of  the  Chicago  members  being  suffi- 
ciently interested  in  the  discussion  of  Captain 
Squier's  paper  another  meeting  would  be  called  for 
the  purpose  of  taking  it  up.  About  35  gentlemen 
were  in  attendance,  and  the  meeting  was  pronounced 
one  of  the  best  ever  held  in  Chicago. 

President  Kennelly  presided  over  the  New  York 
meeting,  about  60  members  and  guests  being  pres- 
ent. H.  H.  Wait's  paper  was  read  by  Mr.  Albright. 
The  paper  on  "An  American  Pacific  Cable"  was 
read  by  Captain  George  O.  Squier,  and  was  illus- 
trated by  lantern  slides.    The  discussion  was  opened 


sor  of  physics  and  electrical  engineering,  Cor- 
coran Scientific  School,  Columbian  University,  and 
in  office  United  States  Standard  Weights  and  Meas- 
ures, Washington,  D.  C.  The  following-named  as- 
sociate members  were  transferred  to  membership: 
Ernest  Holcombe  Hewlett,  electrical  engineer  in 
chief  control,  Rockhampton  Gas  and  Coke  company, 
Rockhampton,  Queensland,  Australia:  Charles  Ed- 
win Knox,  with  C.  O.  Mailloux,  consulting  elec- 
trical engineer,  New  York;  William  Corwin  Burton, 
with  J.  G.  White  &  Co.,  New  York. 


Northwestern  Elevated  Railroad  in  Use. 

The  first  train  on  the  Chicago  Northwestern  ele- 
vated railroad  was  run  over  the  entire  line  and 
around  the  loop  on  Saturday  afternoon,  December 
30th.  The  train  consisted  of  three  cars  decorated 
with  flags  and  bunting,  and  carried  officers  of  the 


FIG.    S.       THE    PARIS    EXPOSITION.  —  ONE    OF    THE    SMOKE- 
STACKS. 

up  this  collection,  and  lays  stress  upon  its  great 
utility  and  interest  from  a  technical  point  of  view,  as 
well  as  that  of  statistics,  bibliography,  etc.  He  asks 
that  a  list  of  such  material  be  addressed  to  him,  and 
if  the  objects  are  accepted,  they  will  be  exposed  with 
the  collection  under  the  owner's  name,  being  re- 
turned after  the  exposition.  All  communications 
relative  to  the  matter  may  be  addressed  tc  M.  Mas- 
cart,  president  of  the  electrical  section  of  the  ex- 
position, Avenue  Rapp,  Paris. 


American  Institute  Meeting. 

On  the  evening  of  December  27th  the  one  hun- 
dred and  thirty-eighth  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  in  New 
York  and  Chicago.  The  Chicago  meeting  took 
place  in  the  rooms  of  the  Technical  Club,  and  was 
presided  over  by  R.  H.  Pierce,  local  honorary  sec- 
retary of  the  Institute.  Mr.  H.  H.  Wait  read  a  pa- 
per on  "Cost  of  Arc  Lighting,"  which  was  in  the 
nature  of  a  discussion  of  Professor  Robb's  paper  of 
September  27th.  This  paper,  which  was  supple- 
mented bv  a  number  of  diagrams  and  charts,  was 
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FIG.     3.       THE  PARIS  EXPOSITION. — DIAGRAM  OF  BOILERS,    FLUES  AND  SMOKESTACK  OF  POWER  PLANT. 


by  Mr.  Herbert  Laws  Webb  and  was  participated 
in  by  Messrs.  Hallberg,  Hughes,  Kennelly  and 
Pupin. 

At  the  meeting  of  the  executive  committee  in  the 
afternoon  the  following-named  associate  members 
were  elected :    Carl  Earnest  Hardy,  student,  Cornell 


company  and  invited  guests.  The  line  is  now  open 
for  business,  but,  of  necessity,  the  schedule  will  be 
irregular  for  some  time.  For  the  present  only  the 
stations  at  Wilson  avenue,  Buena  Park  and  Lincoln 
avenue  will  be  used.  The  Halsted  street  station 
will  be  opened  in  a  few  days.  When  completed,  the 
other  stations  will  be  located  at  Kinzie  street.  Chi- 
cago avenue.  Division,  Schiller,  Sedgwick,  Larrabec 
and  Center  streets,  Webster,  Fullerton  and  Wright- 
wood  avenues,  Diversey  boulevard,  Wellington  and 
Belmont  avenues,  Clark,  Addison  and  Grace  streets 
and   Sheridan   road.     When   the   express   service   is 


FIG.    4.       THE    PARIS    EXPOSITION.  —  SECTION    OF    CONDUITS 
FOR    FLUES    (SECTION    AT    LINE    A    B    OF    FIG.    3). 

established  the  express  trains  will  run  over  the  two 
inside  tracks,  making  the  run  from  the  terminus 
to  the  loop  in  18  minutes.  The  local  trains 
will  make  the  trip  on  the  outside  tracks  in  25  minutes. 
The  express  trains  will  stop  at  the  Kinzie,  Chicago, 
Halsted,  Fullerton,  Sedgwick,  Belmont  and  Sheri- 
dan road  stations.  The  acceptance  of  the  railway 
by  the  city  rests  with  the  City  Council,  upon  the 
recommendation  of  the  Department  of  Public 
Works. 
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very  thoroughly  discused,  Mr.  Boyer,  of  the  Gen- 
eral Electric  company;  George  A.  Damon,  of  the 
Arnold  Electric  Power  Station  company;  Alexander 
Churchward,  chief  engineer  Siemens  &  Halske  com- 
pany; E.  P.  Warner,  Western  Electric  company; 
G.  B.  Foster.  Wagner  Electric  Manufacturing  com- 
pany; F.  L.  Merrill,  Manhattan  General  Construction 
company,  and  Jesse  Scribner.  General  Electric  corn- 


University^  Ithaca,  N.  Y. ;  Homer  M.  Jaquays,  lec- 
turer in  mechanical  engineering,  McGill  University, 
Montreal,  Quebec;  Seizo  Misaki,  chief  engineer  and 
superintendent,  Hanshin  Electric  Railroad  company, 
Front  Sannomiyo  Station.  Kobe.  Japan;  Virginius 
Daniel  Moody,  student,  Cornell  University,  Ithaca. 
X.  Y.;  Jeremy  F.  Taylor,  electrician,  Detroit  Copper 
'  company.  Morenci.  Ariz. ;  Frank  A.  Wolff.  Jr..  profes- 


The  San  Francisco  Electric  Light  and  Power  com- 
pany has  been  organized,  with  a  capital  of  $1,000.- 
000,  to  enter  into  competition  in  the  light  and  power 
field  with  the  companies  already  operating  in  San 
Francisco.  Current  will  be  bought  from  the  large 
plant  at  Blue  Lakes,  which  is  already  furnishing 
power  to  Stockton  and  other  towns  in  that  vicinity. 
Among  the  gentlemen  interested  in  the  new  com- 
pany are  Prince  Andre  Poinatowski.  William  H. 
Crocker,  William  Angus,  Charles  E.  Green  and  W. 
F.    Pierce. 
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Kinloch  Telephone  System  in  St.  Louis. 

The  Kinloch  Telephone  company  was  organized 
in  the  year  1897  for  the  purpose  of  constructing  an 
Independent  telephone  exchange  in  the  city  of  St. 
Louis.  The  organization  was  effected  and  the  nec- 
capital  and  franchise  were  secured  through 
the  effort*  of  Hopkins  J.  Manford.  who  had  for 
some  years  previously  been  engaged  in  similar  work 
for  other  cities  of  smaller  size.  Mr.  Hanford's  most 
notable  achievement  in  this  respect  had  been  in 
bringing  about  the  organization  and  construction 
of  the  Independent  exchange  at  Detroit,  Mich. 

In  its  inception  the  Kinloch  company  was  pecu- 
liarly fortunate  in  that  a  considerable  number  of  the 
citizens   of   S  of  the    highest    character   and 

standing  and  of  large  financial  resources  were  in- 
terested from  the  first  in  the  management  and  suc- 
;  the  company,  All  the  cash  capital  necessary 
for  the  construction  and  installation  of  a  telephone 
exchange  of  the  highest  class  throughout,  with  an 
immediate  capacity  of  over  6.000  lines  in  actual  op- 
eration and  conduits  and  other  construction  which 
would  provide  ultimately  for  about  15,000  lines, 
was  obtained  and  was  in  bank  at  the  disposal  of 
the  company  before  any  work  of  construction  was 
undertaken.  It  is  of  interest  to  observe  the  names 
of  the  gentlemen  who  composed  the  syndicate  of 
capitalists  which  furnished  the  funds  and  whose 
broad  views  and  sagacity  made  not  only  possible 
but    also    highly    successful     the     installation    of    the 


DlVIDBD-BXCH&NGE      M  ULTiPLE-SWITCH  BOARD       SVSTEM. 

Not  only  is  the  Kinloch  exchange  interesting  by 
reason  of  its  size  and  personnel,  but  also  because  it 
employs  a  switchboard  system  which  is  said  to  be 
equal  to  the  task  of  connecting  20,000  lines  in  one 
exchange,  thus  doing  away  with  branch  exchanges 
up  to  that  number.  After  the  company  had  been 
organized  and  the  necessary  capital  and  business 
and  technical  ability  had  been  secured,  and  before 
practically  any  work  had  been  begun  on  the  con- 
struction  of  the  plant,  very  careful  consideration 
was  given  to  the  system  of  exchange  operation 
whirli  would  be  adopted;  and  for  that  purpose  a 
competent  committee  was  appointed  which,  with  the 
engineer  of  the  company,  examined  several  Inde- 
pendent exchanges  of  the  larger  size  which  were 
then  in  operation,  and  also  considered  other  systems 
which  were  submitted.  After  considering  the  ques- 
tion for  several  months,  it  was  finally  unanimously 
determined  to  adopt  the  divided-exchange  multiple- 
switchboard  system  of  Milo  G.  Kellogg,  and  a  con- 
tract was  at  once  made  for  the  switchboard  and  ap- 
paratus necessary  for  the  exchange.  The  construc- 
tion of  the  exchange  was  begun  in  accordance  with 
the  requirements  of  the  system. 

The  Kellogg  divided-exchange  multiple-switch- 
board system  which  was  adopted  for  the  Kinloch 
exchange,  and  which  is  now  in  successful  operation 
there,  is  a  development  of  the  multiple-switchboard 
system    which  has  been  for  many  years  in  operation 


when  a  current  of  the  opposite  polarity  passes. 
These  polarized  drops  of  each  line  are  located  one 
in  each  division  of  the  switchboard  and  each  at  a 
section  in  which  the  line  has  also  an  "answering" 
or  "incoming-call"  jack. 

The  subscriber's  station  apparatus  of  each  line 
has  current-generating  apparatus  and  has  also  four 
keys,  with  commutator  springs  and  connections 
whereby  current  of  either  polarity  alone  may,  on 
the  depression  of  one  or  the  other  of  two  of  the 
keys,  be  sent  from  the  subscribers'  ground  over  one 
side  of  the  metallic-circuit  line  which  is  normally 
grounded  through  two  of  the  polarized  drops,  and 
these  drops  are  so  connected  into  the  circuit  that 
one  responds  to  a  current  of  one  polarity,  and  only 
that,  and  the  other  responds  to  a  current  of  the 
other  polarity,  and  only  that.  The  other  twro  keys 
will,  on  depression,  send  a  current,  one  of  one 
polarity  and  the  other  of  the  other  polarity,  over 
the  circuit  of  the  two  sides  of  the  line;  and  the  two 
other  polarized  drops,  which  are  normally  bridged 
between  the  two  sides  of  the  line,  are  so  connected 
into  the  circuit  that  one  responds  to  a  current  of 
one  polarity  and  the  other  to  a  current  of  the  other 
polarity. 

These  four  keys  are  marked  A,  B,  C  and  D,  re- 
spectively, to  indicate  the  division  of  the  switch- 
board in  which  is  located  the  drop  of  the  line  which 
will  respond  when  the  particular  key  is  depressed. 
By  pressing  on  one  or  another  of  the  four  calling 
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largest  Independent  telephone  exchange  in  this 
country  and  also  the  largest  in  the  world  for  lines 
radiating  from  one  exchange  office  or  center.  The  list 
is  as  follows:  Samuel  M.  Kennard,  president  J.  Ken- 
nard  &  Sons  Carpet  company;  William  F.  Nolker, 
treasurer  St.  Louis  Brewing  association:  William  D. 
Orthwcin,  president  William  D.  Orthwein  Grain  com- 
pany; Breckinridge  Jones,  vice-president  and  coun- 
sel Mississippi  Valley  Trust  company;  Ellis  Wain- 
vvright,  president  St.  Louis  Brewing  association ; 
Charles  H.  Turner,  president  St.  Louis  and  Suburban 
Railroad  company;  Adolphus  Busch,  president 
Anheuser-Busch  Brewing  association;  Julius  S. 
Walsh,  president  Mississippi  Valley  Trust  company 
and  president  Terminal  Railroad  association  of  St. 
Louis;  C.  Marquard  Forster,  president  Hyde  Park 
Brewery;  August  Gehner,  president  German-Ameri- 
can Bank;  Georgi  J.  Kobusch,  president  St.  Louis 
'  ar  company; C.  K.  Dickson  Walsh,  real  estate;  Hop- 
kins J.  Han  ford,  ex-chief  clerk,  Bureau  of  Comp- 
troller -if  Currency.  Washington,  D.  C.j  Henry 
Kicolaus.  manager  (ireeit  Tree  Brewery:  Lawrence 
B.  Pierce,  member  firm  of  Charles  H.  Turner  &  Co.; 
Philip  Stock.  -1  rrcury  St.  Louis  Brewing  associa- 
tion; H.  S.  Priest,  member  firm  of  Boyle,  Priest  & 
Lehmann;  William  T.  Haarstick,  vice-president  St. 
Louis  and  Mississippi  Valley  Transportation  com- 
pany; Otto  U.  Von  Schrader,  capitalist. 

The  company  was  also  fortunate  in  the  selection 
of  its  engineer,  Mr.  Charles  II.  Ledlie,  a  civil  and 
electrical  engineer  of  high  standing  and  attainments, 
and  in  the  able  corps  of  ;l  — .i-iriitt-  which  he  secured. 
Under  Mr.  Lcdlic's  guidance  the  system  of  ex- 
change  operation  was  determined  on,  and  the  work 
->f  construction  was  laid  out  and  carried  1  -  •  a  sw  1  ess 
fid  completion. 


in  this  country  and  throughout  the  world.  But  it 
practically  increases  about  four-fold  the  scope  of  the 
multiple  switchboard  as  now  in  use.  In  other 
words,  the  multiple  switchboard  as  now  generally 
in  use  is  practically  limited  in  its  capacity  to  about 
5,000  or  6,000  lines  in  one  exchange  center,  whereas 
the  Kellogg  divided-exchange  multiple  system  se- 
cures practically  all  the  advantages  of  the  multiple- 
switchboard  system  of  operation  to  exchanges  of 
more  than  20,000  lines.  In  the  Kellogg  divided- 
exchange  system,  as  installed  in  St.  Louis,  all  the 
subscribers'  lines  of  the  city  are  brought  into  one 
central  office,  located  in  the  Century  building,  which 
faces  the  postofficc.  The  lines  are  divided  into  four 
equal  divisions  and  are  designated  as  lines  A,  B,  C 
and  D,  respectively.  The  multiple-switchboard  sec- 
tions are  also  divided  into  four  divisions,  also  desig- 
nated A,  B,  C  and  D.  Each  line  of  division  A  of 
the  lines  has  a  spring-jack  on  each  section  of  di- 
vision A  of  the  board.  Each  line  of  division  B  of 
lines  has  a  spring-jack  on  each  section  of  division  B 
of  the  board,  and  similarly  with  divisions  C  and  D. 
These  spring-jacks  thus  multiplied  arc  called  the 
"multiple  jacks"  or  "outgoing-call  jacks"  of  the 
lines. 

Each  of  the  lines  of  the  exchange  has  also  four 
1 'i lur  spring-jacks,  which  are  located  at  sections  in 
the  four  divisions,  A,  B,  C  and  D,  of  the  board,  one 
in  each  division.  These  jacks  are  distributed  equally 
among  the  sections  of  their  respective  divisions,  and 
arc  called  the  "answering"  or  "incoming-call"  jacks 
of  the  lines. 

Each  line  of  the  exchange  has  four  polarized  an- 
nunciators or  drops  so  constructed  that  each  will 
indicate  a  call  when  a  current  of  one  polarity  passes 
through  it  in  a  given  direction,  and  will  not  indicate 


keys  the  subscriber  may  thus  cause  either  of  the 
four  drops  of  his  line  to  indicate  a  call,  and  may 
therefore  call  at  will  an  operator  in  either  of  the 
four  divisions  of  the  switchboard. 

Each  section  of  the  switchboard  has  three  op- 
erators' positions  and  30  pairs  of  switch  plugs  with 
their  cords,  with  calling  and  listening  keys  and 
connections,  whereby  either  one,  two  or  three  op- 
erators may  operate  at  the  section  and  connect  any 
"answering"  jack  at  the  section  with  any  "multiple" 
jack  located  there,  by  the  mere  act  of  placing  one 
switch  plug  into  the  "answering"  jack  of  one  line 
and  its  mate  into  the  "multiple"  jack  of  another 
line.  Thus  the  operator  can  connect  any  line  which 
has  an  answering  jack  at  her  section  with  any  line 
which  has  a  multiple  jack  at  her  section. 

The  operation  of  the  system  is  as  follows:  Any 
subscriber  who  wishes  a  connection  with  the  line 
of  any  other  subscribed  finds  out  from  the  exchange 
directory  the  number  of  the  line  wanted,  with  its 
alphabetical  designation,  He  then  calls  the  operator 
at  the  division  at  which  the  line  wauled  has  its 
multiple  jack,  by  pressing  on  the  corresponding 
key  and  thereby  causing  the  drop  of  the  line  at  that 
division  to  indicate.  The  operator,  on  observing 
the  call,  places  a  switch  plug  in  the  "answering" 
jack  which  corresponds  with  the  drop  of  the  line 
calling,  and  after  finding  out  wdiat  line  is  wanted. 
places  the  mate  to  the  plug  in  the  "multiple"  jack 
of  the  line  wanted,  thereby  connecting  the  two  lines 
together. 

In  the  Kinloch  switchboard,  as  at  present  in- 
stalled, there  are  multiple  jacks  for  2,200  lines  in 
each  of  the  four  divisions,  or  for  8,800  lines  alto- 
gether. Each  division  has  10  sections,  at  each  of 
which    its   2,200    lines    have    multiple   jacks.     There 
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are,  therefore,  40  sections.  Each  subscriber,  be- 
ing able  to  call  to  each  of  the  four  divisions, 
can  obtain  a  connection  at  that  division  with 
each  of  the  2,200  lines  of  the  division,  or  by 
calling  to  the  four  divisions  can  obfain  connection 
with  S.Soo  lines  altogether,  without  airy  necessity  of 
trunking.  The  ultimate  capacity  of  the  sections  is 
such  that  multiple  jacks  for  5.035  lines  may  be 
placed  in  each  division.  Additional  switchboard 
sections  may,  therefore,  be  added,  and,  at  the  same 
lime,  multiple  jacks  placed  in  the  old  sections  for 
the  new  lines  until  each  division  is  equipped  for 
5.035  lines;  and  the  whole  exchange  will  then  have 
a  capacity  for  20,140  lines.     Thus,  at  St.   Louis,  at 
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some  time  in  the  future,  over  20,000  lines  will  be 
operated  in  the  exchange;  and  no  connection  what- 
ever will  require  the  service  of  two  operators.  It 
seems  apparent,  therefore,  that  for  as  many  as 
20,000  lines  in  one  exchange  all  the  advantages  of 
cheapness  and  efficiency  of  operation  are  obtained 
which  are  found  with  the  pure  multiple  switchboard 
without  branch  exchanges  and  trunking  between 
them. 

The  reasons  why  the  regular  multiple-switchboard 
sj'stem  has  been  found  in  practice  to  be  limited  to 
about  5,000  or  6,000  lines  in  one  exchange 
center  lie  in  the  rapid  and  excessive  increase  in 
the  cost  of  the  switchboard  equipment  per  line  as 
the  number  of  lines  in  the  exchange  increases  be- 
yond that  limit,  and  also  physical  limits  to  the 
capacity  of  the  board  and  the  reach  of  the  operators. 
It  has  been  found  that  when  suitable  and  reliable 
metallic-circuit  spring-jacks  are  employed,  it  is  im- 
possible to  condense  the  surface  area  occupied  by 
these  spring-jacks  so  as  to  bring  more  than  10,000 
(with  the  other  necessary  apparatus)  within  the 
reach  of  the  average  operator;  and  experience  has 
also  shown  that  the  average  operator  cannot  suc- 
cessfully or  economically  operate,  or  reach,  more 
than  5.000  or  6,000  of  such  multiple  spring-jacks. 
For  this  reason,  as  well  as  on  account  of  the  ex- 
cessive cost  of  equipment  per  line  for  a  greater 
number  of  lines,  it  has  been  the  practice  to  limit 
the  number  of  lines  which  center  in  one  exchange 
to  from  5,000  to  6,000  lines. 

When,  then,  it  becomes  necessary  to  handle  more 
than  5,000  or  6,000  lines  in  one  exchange  center,  it 
has  been  the  practice  with  the  pure  multiple-switch- 
board system  to  divide  the  lines  into  several  branch 
exchanges  and  to  connect  these  several  exchanges 
together  by  means  of  special  trunking  circuits  over 
wdiich  the  connections  between  the  lines  of  the  dif- 
ferent exchanges  may  be  made.  This  plan  reduces 
the  cost  of  the  switchboard  construction  per  line 
to  a  certain  extent.  It  allows,  also,  that  a  greater 
number  of  lines  can  be  operated  in  one  city  or  ex- 
change center.  It  has,  howrever,  two  prominent 
disadvantages  over  a  -system  in  which  all  the  lines 
can  be  brought  into  one  exchange  in  which  one 
operator  can,  in  every  case,  directly  and  without 
the  aid  of  another  operator,  connect  any  calling  line 
with  any  line  wanted. 

One  of  these  disadvantages  of  the  branch-exchange 


system  is  that  it  increases  the  operating  expenses. 
An  increased  number  of  operators  will  be  required 
to  complete  the  same  number  of  connections,  for 
now  a  large  proportion  of  the  connections  will  re- 
quire the  time  of  two  or  more  operators  instead  of 
one.  Assuming  four  branch  exchanges  equipped 
with  the  multiple  switchboard,  each  containing 
2,500  lines,  replacing  a  single  exchange  of  10,000 
lines,  or  four  branch  exchanges  of  1,500  lines  each, 
replacing  a  single  exchange  of  6,000  lines,  the  re- 
sults ma}-  be  considered.  In  such  a  case  approxi- 
mately three-quarters  of  the  connections  will  require 
the  services  of  two  operators,  and  the  number  of 
operators  required  will  be  substantially  75  per  cent, 
greater  than  would  be  the  case  if  the  system  were 
such  that  there  was  no  trunking  between  operators. 
In  some  of  the  large  cities  there  are  considerably 
more  than  four  branch  exchanges,  and  in  them 
more  than  go  per  cent,  of  the  connections  require 
"trunking,"'  and  the  number  of  operators  which  are 
required  is  substantially  twice  what  would  be  were 
there  no  trunking  between  branch  exchanges. 
Other  maintenance  expenses,  such  as  rental  of  offices, 
salary  account  of  chief  operators  and  inspectors, 
light,  heat,  etc.,  will  also  obviously  be  increased 
with  branch  exchanges.  Although  the  cost  of  the 
switchboard  equipment  has  been  somewhat  re- 
duced, as  has  been  before  stated,  by  the  division 
into  branch  exchanges,  over  what  would  be  required 
with  a  single  exchange  on  the  pure  multiple-switch- 
board plan,  yet  the  amount  of  the  decrease  is  greatly 
reduced  by  the  fact  that  other  apparatus  is  needed 
for  the  extra  operators  required  for  the  trunking 
connections  between  the  several  branch  exchanges. 

Another  disadvantage  of  the  branch-exchange  sys- 
tem is  that  it  decreases  the  efficiency  of  the  exchange 
service  over  that  of  a  system  in  which  each  call 
is  answered  and  the  connection  wanted  is  com- 
pleted by  a  single  operator.  Most  of  the  troubles 
in  promptly  and  reliably  obtaining  the  desired  con- 
nections in  ordinary  exchange  operations  are  from 
failures  in  the  trunk-line  service  between  exchanges 
and  switchboards. 

In  the  Kinloch  system,  by  which  all  the  lines  of 
the  exchange  center  at  one  place,  and  all  the  con- 
nections between  subscribers  are  made  by  single 
operators,  the  disadvantages  of  the  branch-rexchange 
and  trunking  system  are  obviated.  One  great  ad- 
vantage of  the  system  is  that  it  reduces  bynearly  one- 
half  the  cost  of  switchboard  operation  and  main- 
tenance, as  compared  with  branch  exchanges  with 
the  same  number  of  subscribers.  Through  this 
means,  largely,  the  Kinloch  company  has  been  from 
the  first  financially  very  successful,  although  its 
rates  are  only  about  one-half  what  its  competitor 
has  charged.  Another  great  advantage  is  in  the 
efficiency  of  the  service,  which  is  marked  and  which 
is  constantly  increasing,  as  the  new  operators  of 
the  company  become  seasoned  to  their  work. 


by  John  T.  McRoy  of  Chicago  and  is  principally 
of  the  four-duct  size,  although  two-duct,  three-duct 
and  six-duct  sizes  were  put  in  where  possible.  In 
all  there  is  about  560,000  duct  feet.  This  conduit 
comes  in  sections  six  feet  long,  and  is  made  of  shale 
burned  quite  hard,  with  an  exterior  and  interior  salt 
glazing;  it  has  openings  of  a  diameter  slightly 
greater  than  three  inches,  rectangular  cross-section, 
with  curved  corners,  and  it  joints  together  by 
means  of  a  steel  dowel  pin.  It  was  laid  in  a  most 
thorough  manner  in  concrete  of  the  usual  mixture, 
one  part  cement,  three  of  sand  and  six  of  crushed 
stone,  to  a  depth  of  three  inches  on  the  sides  and 
bottom  and  four  inches  on  top,  and  so  good  was 
the  alignment  that  not  a  single  case  of  trouble  de- 
veloped when  the  cables  were  pulled  in.  For  very 
sharp  curves  and  outlets  to  laterals  a  three-inch 
iron  pipe  was  used. 

The  manholes  were  built  of  vitrified  paving  brick 
with  13-inch  walls,  concrete  floors  12  inches  thick, 
with  sewer  connections  where  possible  and  neces- 
sary, and  concrete  and  I-beam  roofs.  They  range 
in  size  from  3^  feet  square  to  five  feet  square, 
the  intermediate  size  four  feet  square,  predomi- 
nating. The  manhole  cover  is  a  solid  steel 
casting  weighing  about  400  pounds,  circular  in 
shape,  36  inches  in  diameter,  and  resting  on  a  900- 
pound  iron  frame.  In  all  about  300  manholes  were 
put  in.     Duct  and  manhole  pictures  are  on  page  7. 

In  these  ducts  were  installed  lead-covered  cables 
supplied  by  the  Standard  Underground  Cable  com- 
pany of  Pittsburg,  Pa.,  and  made  in  accordance 
with  rigid  specifications.  Of  the  underground 
cable  there  was  in  all  about  350,000  feet  of  different 
sizes  installed,  the  installation  being  done  by  the 
manufacturing  company,  which  turned  the  com- 
pleted cables  over  to  the  telephone  company  after 
an  exacting  test  had  been  made  and  the  cables 
proven  satisfactory.  The  principle  sizes  put  in 
were  100,  75,  50,  25,  15  and  10-pair,  although  later 
on  some  200-pair  cable  (about  20,000  feet)  was  put  in 
to  provide  for  increased  subscribers. 

In  installing  the  cable  a  manhole  capstan,  built 
for  the  purpose,  was  employed,  and  an  average  of 
3,500  feet  a  day  of  100-pair  cable  was  put  in.  This 
capstan  consisted  of  an  iS-inch  drum  on  a  12-foot 
sheel  shaft,  with  a  key  and  nut,  so  that  its  height 
could  be  regulated,  so  as  to  bring  the  middle  of 
the  drum  opposite  the  duct  into  wdiich  the  cable 
was  to  be  pulled.  The  shaft  fitted  into  a  socket  in 
a  bottom  board  braced  against  the  sides  of  the 
manhole,  and  ran  through  an  iron  guide  on  the 
surface,  which  guide  consisted  of  two  cross-pieces 
of  flat  iron,  long  enough  to  span  the  manhole 
frame,  and  having  holes  in  them  by  which  it  could 
be  securely  pinned  to  the  street.  A  collar  with 
protruding  spokes  is  slipped  over  the  top,  and  the 
height  regulated  by  a  key  and  bolt,  and  iron-pipe 
handles  are   slipped  onto   the  spokes  and  serve  as 
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The  Kinloch  company  began  its  pay  service 
about  April,  1899.  By  the  end  of  the  year  1899  its 
number  of  actual  subscribers  approximated  6,000, 
and  its  list  is  steadily  growing.  It  is  to-day  the 
largest  Independent  telephone  exchange  in  the 
country,  and  it  is  believed  that  it  is  the  largest  ex- 
change in  the  world  in  wdiich  each  connection  is  com- 
pleted by  a  single  operator,  without  trunking.  It  is 
also  claimed  by  the  officers  of  the  company  that  its 
cost  of  operation  is  less  per  line  than  that  of  the 
exchange  53rstem  in  any  large  city  of  the  country. 

Underground    Construction. 

In  the  underground  construction  multiple-duct 
vitrified  terra-cotta  conduit  is  used.     It  was  made 


capstan  bars  for  the  men  to  push  on.  This  ap- 
paratus is  easily  moved  and  was  found  most  service- 
able, especially  where  small  manholes  were  en- 
countered. It  was  with  such  an  apparatus  and  an 
ordinary  gang  of  nine  laborers  and  a  foreman  that 
what  is  believed  to  be  a  record  run  was  made — over 
7,500  feet  of  100-pair  cable  and  larger  size  in  8V2 
hours.  In  order  to  accomplish  this  the  conditions 
must  be  perfect — long,  straight  runs,  not  too  frequent 
changing  of  the  capstan,  and,  above  all,  a  well- 
drilled  force,  every  man  of  which  knows  what  he  is 
to  do  and  does  it  without  being  told.  Such  condi- 
tions do  not  often  arise,  so  that  a  daily  average  of 
2,500  to  3,000  feet  of  100-pair  cable  is  considered 
verv  creditable.     The  installation  of  the  cables  was 
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in  the  fall  and  carried  through  the  winter. 
the  jointing  gang  following  up  the  pulling-in  gang 
as  closely  as  possible.  On  account  of  the  sheath 
of  the  cables  being  soft,  great  care  had  to  be  taken 
to  keep  them  from  kinking,  but  on  the  other  band 
it  was  possible  to  bend  them  properly  around  the 
walls  of  the  manholes,  even  when  the  manholes  were 
>iuite  small,  and  in  a  number  of  cases    cables  were 


The  ordinary  lines  are  of  hard-drawn,  bare  copper 
wire  of  N"o.  12  B.  &  S.  gauge,  erected  and  insulated 
in  the  usual  manner,  and  of  which  about  3,800  miles 
has  been  strung. 

The  overhead  cables  are  similar  in  all  respects 
to  those  put  in  underground,  except  that  they  are- 
made  of  No.  20  B.  &  S.  conductors  instead  of  No. 
19  B.  &  S.,  and  the  thickness  of  the  lead  sheath   is 
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put  in  when  they  had  to  make  a  right-angled  turn, 
no  splice  being  made.  The  pliability  of  the  cables 
also  enabled  their  being  pulled  through  intervening 
manholes  when  the  distances  were  short  and  the 
difference  in  level  and  alignment  of  the  ducts  was 
not  to  great. 

The  splicing  was  done  in  the  usual  manner,  ex- 
cept that  where  the  IOO-pair  mains  branched  off  into 
smaller  subsidiary  cables,  it  was  sometimes  neces- 
sary to  make  three-way,  four-way  and  even  five- 
way  splices.  These  subsidiary  cables  ended  in  a 
terminal,  either,  at  a  pole  or  in  an  alley,  or  else  in. 
the  basement  of  a  building,  so  that  all  the  laterals 
were  comparatively  short.  Where  the  terminal  was 
in  an  alley,  the  house  connection'  was  made  by 
means  of  Marsh  duplex  wire,  which  consists  of  two 
No.  14  B.  &  S.  conductors  of  hard-drawn  copper, 
one  insulated  with  rubber  compound  and  the  other 
with  high-grade  weatherproof  insulation,  and  the 
two  twisted  together.  When  the  terminal  was  lo- 
cated in  the  basement  of  a  building,  rubber-covered 
braided  wire  was  used  for  connection  to  the  instru- 
ments. 

For  all  sizes  smaller  than  10-pair  the  terminals 
used  were  of  the  tubular  hard-rubber  type,  but  for 
10-pair  and  larger  sizes  they  were  of  the  well-known 
iron,  double-row,  lock-nut,  Conference  style,  such 
as  are  universally  used  by  the  telephone,  telegraph 
and  fire-alarm  companies.  In  both  styles  the  cable 
is  connected  to  binding  posts  on  the  inside  of  the 
terminal  by  means  of  a  lock-nut  connection,  and  the 
line  wires  to  the  same  binding  posts  on  the  outside 
of  the  terminal,  the  terminal  in  any  event  being 
inclosed  in  a  weatherproof  box.  As  a  further  pre- 
caution against  moisture,  all  the  small  tubular 
terminals,  after  they  were  connected  up  and  the  end 
of  the  lines  tested,  were  filled  with  insulating  com- 
pound. 

Overhead  Construction. 

The  cables  for  the  overhead  lines  were  also  fur- 
nished by  the  Standard  Underground  Cable  com- 
pany, but  were  installed  by  the  St.  Louis  Electric 
Construction  company,  which  also  built  the  conduit 
m,  and  which  put  in  a  system  that  it  would  be 
hard  to  surpass  anywhere  in  the  United  States. 
I  In  poles  are  of  well-seasoned  white  cedar,  averag- 
ing 48  feet  in  height,  with  six  feet  in  the  ground,  and 
have  a  minimum  diameter  of  seven  inches  at  the 
top.  They  were  furnished  by  Naugle.  Holcomb 
&  Co.  of  Chicago  and  were  painted  white  with  red 
butts.  The  cable  cross-arms  are  of  three-inch  angle 
iron  placed  low  upon  the  poles,  and  hold  the  iron 
/.ire  by  means  of  U-bolts.  The  diameter 
mi'  this  messenger  wire  varies  with  the  size  of  cable  to 
I,,  suspended,  ranging  from  one-half  inch  for  100- 
pair  to  five-sixteenths  inch  for  25-pair  cable.  On  ac- 
count of  the  rigid  inspection  to  which  the  poles  were 
subjected  before  being  accepted,  and  the  care  with 
which  they  were  placed  in  the  ground,  their  overhead 
lines  are  about  perfect  as  regard  alignment  and  uni- 
formity, the  lines  being  straight,  of  an  even  height 
and  as  taut  as  desirable.  The  poles  are  braced  in  all 
directions  against  strains  by  means  of  galvanized- 
iron   guy   wires   and    sunken   stubs. 


slightly  reduced,  both  of  these  changes  being  made 
in  order  to  lessen  the  weight.  They  are  required 
to  fulfill  the  electrical  requirements  and  tests  speci- 
fied for  the  underground  cables.  Only  four  sizes 
are  made  use  of — 100-pair,  75-pair,  50-pair  and  25- 
pair — and  of  the  four  about  499,000  feet  in  all  has 
been  strung,  including  the  lines  crossing  the  river 
and  those  in  East  St.  Louis,  111. 

Terminals  and  Testing  Outfit. 

The    terminal    room,    in    which    the   underground 
cables  end,  is  located  under  the  sidewalk,  the  cables 


from  the  vibrations  of  the  building.  The  Wheatstone 
bridge,  a  very  large  one,  is  in  a  quartered-oak 
drawer,  50  that  it  can  be  easily  put  in  use  when 
wanted  and  is  out  of  the  way  at  other  times.  The 
condenser,  resistance-box,  shunt,  charging  and  dis- 
charging key  and  all  kindred  apparatus  are  con- 
\cnicntly  at  hand  and  can  be  used  by  the  tester 
without  changing  his  position;  when  not  in  use,  all 
instruments  arc  covered  by  oak  cases  to  protect 
them  from  dust.  The  battery  used  consists  of  100 
cells  of  the  Leclanche  type,  giving  a  constant  volt- 
age of  160  volts  when  all  are  in  service,  or  any 
fraction  of  that  as  desired,  the  change  being  effected 
by  a  switch.  These  cells  are  tested  frequently,  so 
that  constant  voltage  is  assured,  and  are  placed  in 
a  shelf  or  cupboard,  out  of  the  way. 

The  terminals  installed  were  purchased  from  Mr. 
F.  B.  Cook  of  Chicago,  and  are  what  are  com- 
monly known  as  "Conference  terminals"  for  100 
pairs  of  conductors.  They  contain  a  double  row 
of  102  binding  posts  on  each  side  (51  pairs),  the  two 
extra  posts  being  for  spare  wires,  and  are  num- 
bered from  one  to  51  on  the  left  side,  beginning  at 
the  top,  and  52  to  102  on  the  right  side,  a  number 
appearing  between  two  posts.  The  posts  are 
slightly  staggered  and  the  upper  one  of  each  num- 
ber is  always  used  for  the  same  side  of  a  pair.  In 
this  system  the  upper  wire  is  called  positive,  and 
as  each  pair  consists  of  wires  with  two  colors  of 
insulation,  magenta  and  blue,  the  magenta  wire  is 
called  the  positive  of  the  pair  and  the  blue  the 
negative,  so  that  in  soldering  in  the  formed  cable 
the  magenta  insulated  conductor  is  always  put  into 
the  top  binding  post  of  the  pair.  The  first  row  of 
binding  posts  is  for  the  underground  cable,  which 
comes  in  at  the  bottom;  the  second  row  for  the 
cable  going  to  the  distributing  board,  which  comes 
in  from  the  top  of  the  terminal,  and  both  are  formed, 
laced  and  soldered  in  precisely  the  same  manner, 
except  that  the  distributing-board  cable  begins  at 
the  top  and  gradually  tapers  off  as  it  goes  down, 
whereas  the  underground  cable  begins  at  the  bot- 
tom and  goes  up. 

The  body  of  the  terminal  is  a  cast-iron  box,  in 
which  are  the  binding  posts,  those  containing  the 
wires  of  the  underground  cable  or  line  being  con- 
nected to  those  containing  the  wires  going  to  the 
distributing  board  through  a  heating  coil  and  a 
lightning  arrester.  The  heating  coil  connects  two 
springs,  so  that  when  a  small  current  is  in  the 
circuit  the  coil  fuses  after  a  short  time  and  releases 
these  springs,  one  of  which  grounds  the  under- 
ground line  and  the  other  opens  the  line  to  the  dis- 
tributing board.  Whenever  a  line  becomes  grounded 
in  the  terminal  room,  through  the  fusing  of  the 
heating  coil,  it  rings  a  call  bell,  notifying  the  at- 
tendant there  of  the  fact,  and  also  registers  the 
number  of  the  terminal  by  means  of  an  ordinary 
annunciator  board,  so  that  the  trouble  is  readily 
found  and  fixed.  Attached  to  one  of  the  springs 
of  the  heating  coil,  but  not  in  the  circuit,  is  a  light- 
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entering  it  by  means  of  two  cable  vaults.  It  is  a 
well-lighted  and  ventilated  room,  containing  the 
testing  instruments  and  cable  terminals,  and  espe- 
cially constructed  for  the  purpose. 

The  testing  outfit  is  about  as  complete  as  it  can 
be  made,  and  no  expense  has  been  spared  in  its 
equipment;  the  galvanometer  is  mounted  on  a  sepa- 
rate  stone-and-brick   foundation,  so  that   it  is  free 


ning  arrester  consisting  of  two  carbon  plates  with 
a  sheet  of  thin  piled  silk  between  them.  When  a 
discharge  occurs  the  silk  becomes  charred,  which 
grounds  the  line,  and  as  the  heating  coil  fuses  at 
the  same  time,  both  are  replaced  at  once,  and  the 
line  is  again  ready  for  service.  Both  the  lightning 
arresters  and  heating  coils  are  on  the  outside  of  the 
terminal,   where  they  are  readily  accessible. 
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Electricity    Supply    from    Central    Sta- 
tions. 

At  a  meeting  of  the  New  York  Electrical  Society 
on  December  Jist,  Mr.  J.  W.  Lieb,  Jr.,  manager  of 
the  Edison  Electric  Illuminating  company  of  New 
York,  addressed  the  members  on  the  subject,  "Elec- 
tricity Supply  from  Central  Stations,  Covering  Re- 
cent Developments  in  the  Construction  and  Opera- 
tion of  Central  Stations  in  Our  Great  Cities."  The 
speaker  opened  his  remarks  by  a  reference  to  the 
extent  and  character  of  the  territory  included  within 
the  limits  of  Manhattan  Island,  pointing  out  that 
this  field  presents  nearly  all  of  the  varying  conditions 
of  electricity  supply  covering  many  of  the  problems 
connected  with  the  generation  and  distribution  of 
electricity  for  lighting  and  power  purposes. 

After  a  brief  review  of  the  history  of  the  electric- 
lighting  industry  previous  to  the  starting  of  the  old 
Pearl  street  station  of  the  Edison  company  in  New 
York  city,  an  interesting  picture  was  presented  of 
that  pioneer  lighting  station,  including  reminiscences 
of  the  early  difficulties  encountered  in  the  construc- 
tion and  operation  of  the  station  machinery  and 
how  they  were  successfully  overcome.  Some  inter- 
esting maps  were  shown,  including 
maps  of  the  original  underground 
system,  diagrams  illustrating  a 
house-to-house  canvass  made  by  Mr. 
Edison,  showing  all  the  gas-light  and 
power  users  in  the  district,  and  a 
map  on  which  future  distributing 
stations  were  laid  out,  covering  all 
the  territory  up  to  Central  Park, 
within  which  38  distributing  centers 
were  located. 

Series  of  curves  were  presented, 
showing  the  development  of  the 
business  of  the  New  York  Edison 
company  from  1S83  to  date,  includ- 
ing curves  of  income,  load,  con- 
nected installations,  etc.  The  loads 
carried  by  the  several   stations  con- 


ratus  to  be  put  out  of  commission  and  to  be  used 
during  only  a  few  months  of  the  year  on  the  peak 
of  the  load. 

The  speaker  then  briefly  touched  on  some  de- 
tails in  the  method  of  distribution  in  future  of  series- 
arc  lighting,  rectifiers,  etc.,  which  the  lateness  of 
the  hour  made  it  impossible  to  consider  at  length. 


Automobile  Prospects  in  Sweden. 

Mr.  R.  S.  S.  Bergh,  the  United  States  consul  at 
Gothenburg,  Sweden,  writes  as  follows:  "Many 
business  men  here  think  that  the  import  of  motor 
carriages  into  Sweden,  if  once  properly  started, 
will  be  considerable,  provided  they  can  be  made 
durable,  neat  in  appearance,  safe  and  easy  to  handle 
and  not  too  expensive.  Cab  owners,  especially  in 
Stockholm,  are  considering  the  advisability  of  pur- 
chasing motor  carriages,  and  a  short  time  ago  they 
sent  experts  to  Berlin,  to  study  and  examine  motor 
cabs  manufactured  in  Germany.  The  report  they 
made  on  their  return  was  not  altogether  favorable. 
They  said  that  automobiles  which  in  catalogues 
seemed  to  be  ideals  of  perfection,  in  reality  did 
not  come  up  to  expectations. 

"The  chief  objection  to  the  motor 
cabs  with  accumulators  or  storage 
batteries  was  that  they  could  not 
make  short  enough  turns.  The  cabs 
were  built  with  the  batteries  placed 
close  to  the  back  wheels.  The  steer- 
ing power  of  the  front  wheels  was 
so  small  that  the  carriages  could  turn 
only  in  very  large  curves,  making 
them  unfit  for  use  on  narrow  streets. 
Another  inconvenience  was  that  as 
soon  as  the  cabs  got  on  a  road  cov- 
ered with  a  layer  of  sand  an  inch 
thick,  they  stopped  helplessly^ 

"Besides  these  inconveniences, 
common  to  French  and  German  mo- 
tor cabs  alike,  it  was  said  that  few 


nected  to  the  system  were  shown  by 
vari-colored  curves,  and  explanations 
were  given  of  the  character  of  the 
business  in  each  district  as  reflected 
in  the  peculiarities  in  the  forms  of 
the  curves.  Parallel  curves,  exhibit- 
ing 4he  variations  from  month  to 
month  and  from  year  to  year,  formed 
a  graphic  indication  of  the  effect  of 
the  season  and  the  variations  in  the 
hours  of  the  rising  and  setting  of  the 
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A  sectional  plan  was  shown  of  the 
water-side  station  now  being  con- 
structed between  Thirty-eighth  and 
Thirty-ninth  streets  and  the  East 
River,  by  the  New  York  Gas  and 
Electric  Light,  Heat  and  Power 
company.  The  equipment  of  this 
station,  covering  a  plot  190  feet  by 
273  feet,  was  described  in  detail,  and 
data  was  given  of  the  efficiency  which 
it  is  expected  to  obtain  from  the  engines,  generators, 
etc.  The  complete  plant  will  consist  of  16  three-crank, 
compound-condensing  engines,  of  75  revolutions  a 
minute,  and  developing  each  5,200  indicated  horse- 
power at  most  economical  cut-oft  and  nearly  10,000 
horsepower  maximum  power.  Each  engine  will  be 
direct-connected  to  a  three-phase  generator  operat- 
ing at  6,600  volts  and  rated  at  3,500  kilowatts,  but 
capable  of  operating  with  a  load  of  4-500  kilowatts 
for  three  hours.  Fifty-six  boiiers,  each  of  6,400 
square  feet  of  heating  surface,  will  furnish  the  steam 
supply,  and  it  is  proposed  to  equip  the  boilers  with 
superheaters,  in  addition  to  the  usual  complement 
of  automatic  stokers,  feed-water  heaters,  feed  pumps, 
etc.  The  products  of  combustion  will  be  discharged 
into  four  steel  stacks,  each  19  feet  in  diameter  and 
196  feet  high  above  the  grates,  supplemented,  when 
necessary.,  by  forced  draft  from  fan  blowers. 

A  map  was  shown  of  the  extensive  underground 
system  supplied  with  current  by  the  Edison  com- 
pany and  by  the  companies  associated  with  it.  under 
the  administration  of  the  New  York  Gas  and  Elec- 
tric Light,  Heat  and  Power  company,  for  which 
the  water-side  station  is  to  furnish  the  main-current 
supply. 

A  number  of  rotary-converter  stations  now  in 
course  of  construction  at  Horatio  street.  West 
Eighty-fourth  street,  East  One-hundred-and-twenty- 
first  street  and  West  One-hundred-and-twenty-fourth 
street  will  be  equipped  with  rotary  converters  and 
storage  batteries,  permitting  of  an  extension  of  the 
direct-current  underground  system  into  new  and 
hitherto  unoccupied  territory,  and,  together  with 
rotary-converter  equipments  at  several  of  the  pres- 
ent generating  stations,  will  afford  at  once  a  con- 
siderable outlet  for  the  high-tension,  three-phase 
current  generated  at  the  water-side  station,  enabling 
also  some  of  the  less  economical  generating  appa- 
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of  the  carriages  exhibited  were  of 
the  type  desired;  that  is,  with  room 
for  from  two  to  four  passengers. 
Hunting  wagons,  motor  cycles,  de- 
livery wagons,  etc.,  for  sportsmen 
and  business  houses  were  plentiful, 
but  cabs  were  fewer  ,ind,  as  a  rule, 
clumsy  in  appearance.  A  German 
manufacturer  promised,  however,  to 
remedy  the  faults  metnioned;  but  it  is 
not  yet  generally  known  whether  the 
prospective  purchasers  and  the  man- 
ufacturer can  agree  on  terms.  Man- 
ufacturers of  motor  carriages  usually 
demand  one-fourth  of  the  price  for 
30  days'  trial;  while  the  cab  owners 
in  question  desire  free  trial  before 
purchase,  because  they  are  unwilling 
to  buy  such  expensive  machines 
without  being  sure  that  they  are 
practically  useful. 
"At  present  there  is  only  a  petroleum  carriage 
and  a  light  motor  cycle  in  Gothenburg,  both  of 
French  manufacture.  I  believe  there  is  an  Ameri- 
can motor  carriage  in  Stockholm;  but  American 
manufacturers  ought  to  pay  attention,  also,  to  the 


Motorman's  Use  of  Current. 

Street-railway  men  have  long  realized  the  great 
difference  in  the  consumption  of  current  made  by 
careful  or  indifferent  use  of  the  controller.  The 
subject  was  recently  discussed  at  a  meeting  of  the 
Engineer's  Club  of  Philadelphia,  when  Mr.  Charles 
Hewitt,  engineer  of  the  Union  Traction  company 
of  that  city,  contributed  some  interesting  results 
of  observations  in  a  brief  paper,  under  the  title  of 
"The  Motorman  as  an  Element  of  Street-railway 
Economy."  Tests  were  made  by  him  by  placing 
a  wattmeter  on  a  car  without  the  knowledge  of  the 


KINLOCH     TELEPHONE     SYSTEM     IN    ST.    LOUIS. — MANHOLE 
(LOOKING  downward). 

motorman,  and  then  having  that  car  run  on  vari- 
ous routes  by  a'number  of  different  motormen.  All 
the  necessary  records,  such  as  the  number  of  pas- 
sengers, the  time,  etc.,  were  kept,  and  the  results 
were  given  in  two  tables,  one  showing  the  watt- 
hours  per  car-mile  by  trips,  irrespective  of  motor- 
man,  and  the  other  showing  the  watt-hours  per  car- 
mile  per  motorman,  irrespective  of  trips.  The  re- 
sults showed  that  the  number  of  passengers  carried 
had  an  almost  inappreciable  effect  on  the  watt- 
hours  per  car-mile,  and  that  the  variations  in  the 
amount  of  energy  consumed  depended  almost  en- 
tirely on  the  motorman.  The  watt-hours  per  car- 
mile  varied  very  greatly  for  different  motormen,  but 
were  nearly  constant  for  the  same  motorman.  They 
indicated  that  the  usual  test  of  a  motor  made  in  this 
way  is  really  a  test  of  the  motorman.  Omitting 
extremes,  which  may  have  been  due  to  abnormal 
causes,  the  saving,  if  all  motormen  were  as  good 
at  the  best,  amounted  to  43  per  cent.  The  results 
showed  what  an  important  factor  .the  motorman 
really  is  in  the  amount  of  power  consumed  by  the 
cars,  and  how  important  it  is  to  properly  instruct 
the  motorman  in  the  most  economical  use  of  the 
controller. 


Chicago  Edison  Affairs. 

Directors  of  the  Chicago  Edison  company  have 
voted  to  issue  $1,000,000  of  new  stock  in  accordance 
with  the  authorization  of  the  shareholders.  The 
issue  will  be  equal  to  20  per  cent,  of  the  present 
capital  stock  and  will  be  offered  at  par  to  stock 
of  record  on  January  25th.  It  is  payable  February 
1st.  "The  stock  is  issued,"  says  the  well-informed 
Inter  Ocean,  "to  retire  a  floating  indebtedness  of 
some  $332,000  and  for  the  payment  of  this  year's 
extensions.  The  new  issue  will  make  the  total  share 
capital  of  the  company  $5,975,000.  The  last  sale 
of  the  stock  was  around  165.  The  collapse  of  the 
proposed  sale  of  the  controlling  interest  to  a  new 
company  caused  a  decline  in  the  price.  The  offer, 
however,  is  still  quite  attractive.  At  165  for  the  old 
stock  the  new  will  have  cost  about  $154  per  share. 
The  business  of  the  Edison  company  for  the  year 
will  show  a  fair  increase.  There  has  been  an  in- 
crease in  lamp  connections  of  20  per  cent.     But  the 
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markets  in  the  other  cities  of  this  kingdom,  espe- 
cially Gothenburg  and  Malmo.  It  would  be  of 
great  advantage  for  American  firms  to  be  represented 
here  at  once. 

"Electric  motor  carriages  are  preferred  for  city 
traffic.  Those  with  benzine  motors  are  said  to  be 
noisy  and  to  emit  offensive  gases." 


increase  in  output  has  not  been  so  large,  and  con- 
sequently the  increase  in  revenue  will  not  be  rela- 
tively nearly  so  large.  The  price  of  the  product 
averages  lower  because  of  the  fixed  policy  of  the 
management  to  maintain  its  monopoly  and  present 
rate  of  dividends,  eight  per  cent,  on  its  capital 
stock." 
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&  Humphrey,  the  consulting  engineers  for  the  Im- 
perial  company. 


trusts  that  in  its  Twentieth  Century  number  of  next 
year  it  will  be  enabled  to  make  an  even  better  re- 
port. 
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of  the  Pan-American  Exposition  in  Buffalo  in  the 
year  1901  have  certainly  a  sufficient  idea  of  its  im- 
portance. They  speak  of  the  cataract  of  Niagara 
Falls   as   an    "accessory   attraction." 


Eastern  Office,  148  Times  Building,  New  York. 

Trade  Supplied  by  Western  News  Co. 

COPY2IOHT.-N"t  only  the  title  hut  Iheentirt  contents  of 

each  number  of  the  Western  Electrician  are  copvriphtc-d. 

he  Chicago  postofflce  as  mall  matter 

■    ■  ■ 

SUBSCRIPTION,  in  ad  stagi  prepaid,  S3. 00  for  a 

full  year  of  58numbers;  in  clubs  of  four  or  more.  $3.50,  with  free 

■  elgn  countries,  15.00  a 
IC I  cents.    When  chauge.  of  address  is  re- 
quested, the  old  address  as  well  as  the  new,  should  be  given. 
CORRESPONDENCE  relating  to  electricity  or  any  of  its 
tionsls  cordially  invited,  and  the  co-operation 
ofallelei  ersi    d  workers  earnestly  desired,  clear, 

concise,  well  written  articles  are  especially  welcome;  andcom- 
toms, local  newspaper  clippings,  or 
anv  information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVERTISING. -The  WESTERN  Electrician— the  only 
general  electrical  paper  published  in  the  West— thoroughly 
cc  i    -  a  territory  exclusively  Us  own.    This  is  a  claim  which 

i    v\      BE     MADE     BV    NO    OTHER      ELECTRICAL     JOURNAL    IN    THE 

United  States  Electrical  merchants  and  manufacturers 
desiring  western  trade  will  appreciate  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 


HIGH     WA/TE^R     MARK 

CIRCULATION,  20,000. 

CONTENTS  OF  THIS  NUMBER. 

PAGR 

The  Paris  Exposition.    Illustrated . I,  2,  3 

American  Institute  Meeting  3 

Northwestern  Elevated  Railroad  in  Use 3 

Kinlorh  Telephone  System  in  St.  Louis.     Illustrated. ..4.  5,  6,  7 
Electricity  Supply  from  Central  Stations.     By  J.  W.  Lieb,  Jr. 

(New  York  Electrical  Society)  7 

Automobile  Prospects  in  Sweden 7 

Motorman's  Use  of  Current 7 

Chicago  Edison  Affairs ■ 7 

Editorial 8 

The  Record  and  Promise   of  the  Electrical  Industry.— 1899- 

1900 9.  10,  ir,  r2,  t3,  ra,  15,  16 

Progress  in  Central-station  Work.     By  Homer  E.  Niesz —  ro 

The  Automobile  Industry.     By  W.  L.  Githens 10,  n 

The  Use  of  the  Storage  Battery.     By  Frank  H.  Clark ir 

Isolated-plant  Lighting.     By  R.  H.  Pierce 11 

Electric-railway  Development  of  1899.     By  James  R.  Chap- 
man  ir.  12 

Independent  Telephone    Development  of  1899.     By  H.  D. 

Critchneld 12 

Recent  Electro-chemical  Progress.  ByC.  Knox  Harding..  T2,  13 
Advance  in   Electrical    Construction  and    Inspection.     By 

William  H.  Merrill,  Jr 13 

A    Prosperous  Year.— Manufacturers   and     Dealers    Make 

Pleasing  Reports  of  the  Business  of  r899 T3,  14,  15,  16 

Development  of  the  Telephone  Field.     Illustrated 16,  17 

Changes  in  the  Western  Telephone  Construction  Company.  r6 

Louis  M.  Hamburger.     Portrait 16 

Independent  Telephone  "Trust"  Again 16 

Manufacturers  and  Dealers 16 

Swedish-American  Telephone  Instruments.     Illustrated...  17 

Chicago  Telephone  Company  to  Increase  its  Capital  Stock.  17 

Telephone  News  from  the  Northwest 17 

Folding  Pocket  Floor  Groover.     Illustrated 17 

Federal  Salts  in  Open-circuit  Batteries.     Illustrated 17 

Shadowless  Arc-lamp  Globes.     Illustrated 18 

Siemens  k  Halske  Company 18 

Varley  Slide-rule  Pad.     Illustrated r8 

Willard  Accumulator  for  Automobiles.     Illustrated 18,  ig 

Practical  Limitations  of  Electric-power  Transmission.     By 

Dr.  Loui^  Bell 19.  20 

DEPARTMENTS. 

Correspondence 20 

Personal 20 

Electric  Lighting 20 

Electric  Railways 20 

Automobiles 20 

Publications 20 

Calendars 20 

Power  Transmission 20 

Space  Telegraphy 20,  21 

Miscellaneous 21 

Trade  News 21 

Business 2r 

Illustrated  Electrical  Patent  Record 22 


It  is  pleasant  to  observe  that  the  misunder- 
standing in  relation  to  the  design  of  the  Imperial 
central-station  plant  in  St.  Louis  has  been  entirely 
cleared  away.  All  persons  interested  unite  in  re- 
questing the  Western  Electrician  to  state  that  the 
station  of  the  company  was  built  by  the  Arnold 
Electric  Power  Station  company,  according  to  plans 
prepared    by    it   under    the    supervision     of     Bryan 


It  is  nearly  six  years  since  the  first  electric  boat, 
imported  from  the  United  States,  was  placed  on  a 
Venetian  canal.  Evidently  the  innovation  has  won 
popular  approval,  despite  the  opposition  of  the 
gondoliers,  for  it  is  announced  that  a  company  has 
been  formed  to  operate  both  steam  and  electric 
launches  between  the  Lido  and  the  Piazzeta.  It  is 
also  suggested  that  existing  gondolas  may  be  fitted 
for  electrical  operation,  but  this  idea  is  hardly  prac- 
ticable, as  the  old  type  of  boats,  with  all  its  pictur- 
esqueness,  is  not  well  adapted  to  the  storage  of  the 
necessary  plant.  Venice  should  afford  an  ideal  lo- 
cation for  the  operation  of  a  fleet  of  electric  launches, 
and  the  experience  of  the  World's  Fair  in  Chicago 
shows  that  the  people  are  very  partial  to  this  method 
of  locomotion. 


It  is  a  rather  amusing  misconception  of  facts  to 
confuse  underground  feeder  cables  with  an  under- 
ground or  conduit-railway  system,  as  is  done  in  the 
following  editorial  note  in  the  Chicago  Daily  News: 
"Glasgow,  Scotland,  admittedly  the  best  municipal 
government  to  be  found  anywhere,  has  shown  its 
wisdom  in  accepting  the  bid  of  the  National  Con- 
duit company  of  New  York  to  install  electricity  on 
the  street-car  lines.  The  fact  that  this  organization 
is  familiar  with  the  work  probably  had  as  much  to 
do  with  the  decision  as  the  low  estimate  tendered 
by  it.  Such  an  instance  of  American  enterprise  and 
Scotch  common  sense  is  an  excellent  guaranty  of 
good  understanding  on  both  sides  of  the  Atlantic. 
Why  not  extend  the  underground  feature  to  Chi- 
cago?" We  commend  to  the  News, a  perusal  of 
Mr.  .Chapman's  article  in  this  issue  of  the  Western 
Electrician. 


Modern  engineering  is  endeavoring  constantly  to 
eliminate  noise  from  the  operation  of  power  plants, 
for  noise  indicates  waste  of  energy  as  surely  as  pain 
directs  attention  to  bodily  disorder.  Vibrations 
from  such  plants,  too,  are  at  least  equally  objection- 
able and  ought  not  to  exist  with  proper  foundations 
and  machine  design.  But  by  a  somewhat  curious 
coincidence  there  have  been  a  number  of  complaints 
lately  of  the  noise  and  vibration  of  electrical  plants, 
and  these  not  in  remote  villages,  but  in  Chicago 
and  New  York.  The  complainants  say  that  the 
vibration  of  the  earth  caused  by  the  engines  and 
dynamos  jars  their  houses,  rattles  their  windows 
and  chandeliers,  breaks  their  china,  and  keeps  their 
tinware  dancing,  so  that  near-by  residents  live  lives 
far  from  tranquil  and  quiet.  One  woman  goes  so 
far  as  to  assert  that  her  husband's  insanity  and 
death  resulted  from  the  jarring  and  noises  caused 
by  a  street-railway  generating  plant  on  the  adjoin- 
ing lot. 

Probably  the  trouble  comes  from  old  machinery 
or  insufficient  foundations,  resulting  from  unwise 
economy.  In  some  cases  it  may  be  difficult  to 
remedy;  but  it  is  likely  that  in  the  future,  with  the 
greater  use  of  the  alternating  current  for  all  elec- 
trical transmissions,  plants  may  be  easily  located 
where  they  will  disturb  no  one,  although  the  ideal 
power  plant  ought  to  give  no  serious  trouble  from 
noise  and  vibration.  The  alternating  current,  too. 
should  have  much  to  do  in  eliminating  the  smoke 
problem. 


It  is  no  great  feat  of  memory  to  recall  the  com- 
motion made  in  the  United  States  by  the  "English 
syndicates"  of  10  or  12  years  ago,  when  the  trust 
idea  was  exploited  in  the  consolidation  of  indus- 
trial properties,  such  as  breweries,  flour  mills  and 
the  like.  That  was  before  the  industrial-combina- 
tion idea  became  a  craze  in  the  United  States,  as  it 
seems  to  have  done  within  the  last  18  months.  It 
is.  then,  particularly  instructive  to  observe  the 
record  of  the  earlier  trusts,  for  it  should  throw 
light  on  the  prospects  of  the  latter-day  consolida- 
tions. Recent  reports  indicate  that  the  older  in- 
dustrial trusts  have  not  realized  the  expectations 
of  those  who  invested  in  them.  The  returns  have 
been  unsatisfactory,  and  the  rosy  prospects  held 
out  by  the  promoters  were  never  realized.  There 
seems  to  be  no  reason  why  this  experience  should 
not  be  a  valuable  lesson  to  those  about  to  embark 
in  "trust"  ventures.  It  may  even  have  its  applica- 
tion in  the  Independent  telephone  manufacturing 
industry.  ^^^^______^^ 

As  shown  by  the  statistics  compiled  by  the 
Western  Electrician  and  given  on  the  next  page, 
the  value  of  the  manufactures  used  in  generating, 
transmitting  and  applying  electricity,  in  the  United 
States  in  1899,  was  about  $124,000,000.  This  is  an 
increase  in  the  value  of  the  output,  compared  with 
the  business  of  1898,  of  40  per  cent.,  and  it  is  un- 
doubtedly true  that  in  the  year  just  closed  the 
electrical  industry  of  the  United  States  reached  a 
higher  point  of  activity  than  had  been  previously 
achieved.  Of  course,  it  is  to  be  borne  in  mind  that 
the  advance  is  due  to  a  marked  rise  in  prices  as 
well  as  to  the  increased  demand  for  the  product, 
but  the  showing  is,  nevertheless,  a  handsome  and 
satisfactory  one. 

As  for  the  new  year,  there  is  no  reason  to  doubt 
that  it  will  make  at  least  as  good  a  showing,  unless 
there  should  be  a  shrinkage  in  the  price  of  labor 
and  materials,  when  the  decline  would  be  more  ap- 
parent than  real.  The  general  outlook  for  business 
is  indeed  excellent,  as  is  shown  by  the  letters  pub- 
lished untie'  the  heading  "A  Prosperous  Year,"  in 
another  part  of  this  New  Year's  issue.  The  Western 
Electrician  rejoices  that  "The  Record  and  Promise 
of    the     Electrical    Industry"   is    so  favorable,   and 


To  agree  with  the  London  Electrical  Review  in 
all  its  views  on  the  relation  of  American  manufac- 
turers to  foreign  electrical  markets  is  a  privilege 
which  has  been  denied  the  Western  Electrician. 
But  we  quote  a  recent  paragraph  from  our  con- 
temporary which  seems  to  be  well  considered: 
"There  are  certain  branches  of  manufacturing  for 
which  we  are  still  dependent  upon  the  States. 
Whether  such  need  be  the  case  we  may  have  our 
doubts;  but  certainly,  while  we  are  bringing  about 
the  too-long-delayed  works  development,  our  Amer- 
ican competitors  may  be  reasonably  allowed  to  share 
in  the  spoil.  We  believe  we  are  right  in  saying 
that  the  recent  steps  taken  by  certain  large  manu- 
facturers in  the  States  in  building  works  on  this 
side  of  the  Atlantic  will,  perforce,  be  followed  by 
others  of  their  American  rivals;  and  we  cannot  feel 
that  American  or  any  other  competition  on  these  lines 
is  to  be  objected  to  where  the  capital  and  labor  are 
British  and  the  management  and  works  control  are 
in  the  hands  of  American  experts.  There  will,  we 
feel,  be  plenty  for  all  to  do,  and  one  effect  will  be 
to  provide  a  number  of  object-lessons  for  any  ultra- 
conservative  home  works — if  there  be  such;  al- 
though there  is  a  chance  that  it  may  be  too  late 
then  to  profit  by  such  lessons.  Another  effect,  how- 
ever, should  not  be  lost  sight  of.  When  American 
manufacturers  have,  with  our  financial  and  labor 
co-operation,  established  their  works  on  this  side, 
their  States'  factories  will  no  longer  be  occupying 
themselves  with  the  manufacture  of  installation  or 
traction  plant  for  this  country.  This  will  leave  them 
freer  still  for  extending  their  foreign  connection, 
and  will  render  Anglo-American  rivalry  on  foreign 
soil  keener  than  ever.  It  would  thus  seem  that  all 
the  consequences  of  our  backwardness  have  not  yet 
made  themselves  felt."  Of  course,  this  assumes 
that  the  capital  engaged  in  the  new  American  elec- 
trical manufacturing  plants  in  England  is  entirely 
British  and  that  the  labor  employed  will  be  found 
equal  to  the  competitive  strain  put  upon  it.  These 
assumptions  may  be  well  grounded;  perhaps  it  is 
true  that  all  the  English  industrial  classes  need  is 
waking  up,  although  there  is  still  an  explanation 
needed  to  account  for  the  dozing;  the  theory  of  over- 
confidence  is  hardly  enough.  However,  only  the 
future  can  determine  these  points.  The  prediction 
of  the  Electrical  Review,  that  with  equal  plants  in 
the  United  States  and  England  competition  between 
them  in  other  countries  will  be  keener  than  ever, 
is  worthy  of  attention.  It  may  be  well  for  Ameri- 
can manufacturers  establishing  themselves  abroad 
to  consider  this  point.  But,  in  any  event,  if  the 
competition,  however  keen,  is  fair  and  honorable, 
the  industry  as  a  whole  will  be  the  better  for  it  in 
the  end. 
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THE  RECORD  AND  PROMISE  OF  THE  ELECTRICAL  INDUSTRY. 


Of  course,  no  New  Years  review  at  this  time,  how- 
ever brief,  would  be  orthodox  or  complete  without 
the  introductory  remark  that  the  year  now  entered 
upon  is  the  closing  one  of  the  century.  This  pre- 
liminary disposed  of,  it  may  be  stated  at  once  that 
the  principal  characteristic  of  1899,  from  the  point 
of  view  of  hhn  who  is  interested  in  electrical  pur- 
suits, was  the  remarkable  extent  and  growth  of 
electrical  business,  both  at  home  and  abroad.  Ap- 
plied electricity  is  now  firmly  engrafted  on  the 
industrial  arts  everywhere,  and  in  no  year  has  its 
development  been  so  steady  and  widespread  as  in 
the  one  just  closed.  This  is  in  part  due  to  the  or- 
derly progress  of  the  industry;  in  part  to  the  great 
trade  revival,  begun  as  far  back  as  the  closing  months 
of  1897  and  swelling  in  volume  in  1898  and  1899,  and 
in  part  to  the  European  awakening  to  the  advan- 
tages of  electrically  transmitted  power,  which  notably 
increased  the  demand  for  electrical  apparatus. 
Volume  of  Business. 

The  causes  enumerated  above  have  augmented 
the  volume  of  electrical  manufacturing  business  in 
the  United  States  about  40  per  cent,  over  that  of  1S9S. 
This  is  not  alone  due  to  increase  in  amount  of  busi- 
ness, but  also  to  the  advance  in  prices  of  raw  ma- 
terial and  labor.  In  the  following  table  general  esti- 
mates are  given  of  the  value  of  electrical  and  strictly 
allied  manufactures  for  the  years  1899  and  1898: 


1899, 

1S98. 

Class  of  Apparatus. 

Made  in 

Im- 

Made in 

Im- 

the  U.  S. 

ported. 

the  U.  S. 

sorted. 

5      800.000 

5      500,000 

5 

No  est. 

Auxiliary  steam  plant  for 

electric  installations, such 

as    pumps,     condensers, 

separators,    feed-w  atef 

heaters,    injectors,    pip- 

1,250.000 

750,000 

Bells,    buzzers,    push-but- 

tons, call-boxes,    aunun- 

500,000 

400,000 

Belting  used  in  electrical 

550,000 

625,000 

Boilers  for  electrical  plants 

3,000,000 

2,000,000 

Boilers  for  electrical  plants 

(other  than  water-tube)  .. 

700,000 

No  est. 

Cables,  underground,  aer- 

12,500,000 

7.500,000 

Carbons    for    lamps,    bat- 

1.350,000 

160.000 

1,200,000 

100.000 

Cars  and   trucks   for  elec- 

2,000.000 

1,700,000 

Conduits       (underground) 

and  similar  material 

1,200,000 

*i,  100,000 

Conveyors,  coal  and    ash. 

used  in  electrical  plants. 

200,000 

No  est. 

Cranes   and    hoists,    eler- 

1,600,000 

750.000 

Dynamos   and  motors,  in- 

cluding    parts     of    ma- 

chines,  boosters,    rotary 

converters,   etc.,  and  all 

motor    applications    not 

specifically    enumerated 

28,000,000 

20,000,000 

Electroplating     and    other 

electrolytic  apparatus  not 

250,000 

No  est. 

Electrostatic  machines,  in- 

duction    coils,     medical 

150,000 

20,000 

No  est. 

Elevators,     eleclric     (me- 

2.000,000 
16,000,000 

2.000,000 
12.000.000 

Engines—  (elec.  use)  Steam 

700,000 

No  est. 

Fans,  electrically  operated 

and  direct-connected 

900,000 

550,000 

Fire-alarm  apparatus,  also 

burglar  alarms,  crossing 

550,000 

No  est. 

Fixtures  for  electric  light- 

3,500,000 

75,000 

Heating   and    cooking  ap- 

200,000 

500 

150.000 

2,700,000 

9,000 

2,100.000 

12,00c 

Instruments  for    measure- 

ment and  meters   of  all 

kinds;    also   ground    de- 

tectors,    scientific      and 

laboratory  apparatus. 

photometers,     L  e  y  d  e  n 

jars.  X-ray  outfits,  etc... 

1,500.000 

100,000 

No  est. 

Insulating  material,  fiber, 

I,ICO,OOC 

No  est. 

Insulators  (glass  and  por- 

1,100,000 

5,000 

Interior  wiring  supplies,  as 

tubing,  interior  conduit. 

moldiDg,  junction  boxes. 

500,000 
225,000 

150,00c 

Poles    and     overhead  line 

material    not    elsewhere 

30.000 

250,00c 

40,000 

Railway  supplies,  electric. 

such  as  trolleys  and  other 

contact     devices,    strain 

insulators,   cross-o vers 

600,000 

No  est. 

Rheostats,  car  controllers 

motor  starters,  etc 

525,000 

450,00c 

Shafting.       pulleys 

clutches,     etc.,    used    in 

Sockets,  switches,  cut-outs 

1.200.000 

800.00c 

2,700,00c 

1, 600, 00c 

Telegraph  instruments  anc 

125,00c 

I2,OOO.OOC 

5,ooc 

Telephone  apparatus — Bel 

No  est. 

3,000,00c 
1,850,00c 

125,00c 

125,000 

Transformers,  stationary.. 

1,250,00c 

Water    wheels,     used     to 

drive  electrical  ma- 

700,00c 

440.00c 

2,200,00c 

25,00c 

1,250.00c 

Wire,  weatherproof 

5,500.00c 

10,00c 

4,000,00c 

S539-50C 

569,835, 00c 

5352,000 

*In  1898  one  estimate  for  line  material  covered  several  classes 
of  supplies,  separately  estimated  in  1899, 


1899-1900. 

These  estimates,  prepared  with  considerable  care 
from  a  large  number  of  sources,  are  more  full  and 
undoubtedly  more  accurate  than  those  obtainable 
a  year  ago,  when  the  Western  Electrician  made  its 
first  effort  in  this  direction,  so  that  the  comparison 
of  the  totals — $124,000,000  and  $70,000,000 — is  more 
favorable  to  the  year  1899  than  the  facts  warrant. 
The  business  of  1898  was  actually  about  $88,000,000, 
and  as  the  total  for  1899,  $124,000,000,  may  be 
accepted  as  approximately  correct,  the  increase 
is  about  40  per  cent.,  as  noted  above.  These  figures, 
it  is  of  course  understood,  have  only  to  do  with 
manufactures  of  new  machinery  and  apparatus,  and 
are  entirely  distinct  from  the  service  of  central- 
station,  railway,  telephone,  telegraph  and  other  op- 
erating companies. 

Owing  to  the  method  of  classification  adopted  by 
the  Treasury  Department,  it  is  difficult  to  approxi- 
mate the  actual  electrical  exports  of  the  year,  but 
they  probably  amount  to  at  least  $7,000,000,  com- 
pared with  $5,500,000  a  year  ago. 

It  will  be  noticed  that  the  only  line  showing  a 
considerable  decrease  is  belting  for  electrical  plants. 
Nearly  all  others  show  a  large  increase;  a  few 
are  stationary  or  practically  so. 

It  is  interesting  to  know  the  proportion  of  the 
increase  to  be  credited  to  greater  quantity  of  business 
and  to  higher  prices.  A  gentleman  of  prominence 
in  the  wire  industry,  who,  with  many  others,  as- 
sisted the  Western  Electrician  in  preparing  the  fore- 
going table,  made  the  estimate  that  in  cables  of  all 
kinds  and  in  bare  and  rubber-covered  wire  used 
in  electrical  work  the  increase  should  be  about 
equally  divided  between  advanced  prices  and  in- 
creased quantities,  while  for  weatherproof  wire  only 
about  one-quarter  of  the  increased  volume  of  busi- 
ness is  due  to  greater  consumption,  the  remainder 
being  due  to   advances  in  prices. 

Industrial  Advancement. 

With  the  possible  exception  of  the  Nernst  lamp 
and  the  Wehnelt  interrupter,  the  year  has  shown 
no  striking  technical  advance.  Both  of  these  in- 
ventions give  some  promise  of  value — the  one  in 
electric  lighting,  the  other  in  space  telegraphy — 
but  neither  has  been  put  to  practical  use  to  any 
extept.  Occasional  reports  of  the  great  things  to 
be  accomplished  by  Szczepanik's  telectroscope — an 
instrument  for  the  electrical  transmission  of  light 
waves,  to  enable  one  to  "see"  at  a  distance — have 
been  heard  during  the  year,  but  the  world  knows 
little  more  of  the  device  than  it  did  early  in  1898, 
when  it  was  first  announced. 

Considerable  work  has  been  accomplished  in  space 
telegraphy,  particularly  at  sea,  and  Marconi's  re- 
ports of  the  yacht  races  brought  the  advantages  of 
the  system  forcibly  to  the  attention  of  all.  However, 
the  system  has  drawbacks  yet  to  be  removed,  and 
it  has  not  come  into  commercial  use. 

Skiagraphy  has  grown  in  usefulness  and  has  been 
perfected  in  method.  X-ray  outfits  are  now  em- 
ployed by  all  progressive  surgeons.  They  are  found, 
of  late,  to  be  particularly  useful  in  dentistry. 

One  technical  feature  of  1899  that  should  not  be 
overlooked  is  the  report  of  the  committee  on  stand- 
ardization of  the  American  Institute  of  Electrical 
Engineers,  presented  at  the  Boston  meeting  on 
June  26th.  This  document  is  the  result  of  much 
study  and  research  on  the  part  of  leading  engineers 
and  was  perhaps  the  most  valuable  contribution  to 
electrical  literature  during  the  year. 

Electric  heating  has  made  no  remarkable  progress. 
Advance  has  been  made  in  the  industrial  use  of 
electric  heat,  but  not  in  car  heaters. 

Electric  automobiles  are  in  regular  service  in  a 
large  number  of  American  and  European  cities. 
The  development  of  the  automobile  is,  in  fact,  one 
of  the  leading  industrial  characteristics  of  the  year. 
There  seems  to  be  no  longer  any  doubt  that  elec- 
tric vehicles  have  come  to  stay  as  a  feature  of  city 
life. 

Copper  has  continued  high  in  price,  and  in  con- 
sequence the  use  of  aluminum  for  electrical  con- 
ductors has  been  considerably  extended. 

The  alternating  current  is  coming  to  the  fore  by 
leaps  and  bounds.  There  are  no  longer  alternating- 
current  and  direct-current  advocates.  All  electrical 
men  now  recognize  the  value  of  the  alternating  cur- 
rent for  all  forms  of  transmission  and  for  some 
conditions  of  distribution.  The  increase  of  alter- 
nating-direct systems  in  railway  and  lighting  work 
has  been  especially  marked  during  the  year.  In 
direct-current  distribution  it  may  be  remarked,  also, 
that  satisfactory  progress  has  been  made  in  220-volt 
two-wire  and  440-volt  three-wire  systems. 

Larger  generating  units  are  constantly  designed 
and  built  in  the  shops.  This  state  of  affairs  is 
largely  due  to  the  demand  of  the  extensive  under- 
ground, surface  and  elevated  electric-railway  sys- 
tems building  in  London,  Paris,  New  York,  Bos- 
ton  and   Chicago. 

In  telegraphy  experiments  with  the  ingenious 
automatic  system  of  Pollak  and  Virag  have  been 
made  in   Europe  and  the  United   States.     A   high 


rate  of  speed  has  been  attained,  but  telegraph  men 
doubt  the  practicability  of  the  system  for  commercial 
use.  A  direct  cable  between  the  United  States  and 
Germany  will  undoubtedly  be  laid  this  year,  and 
it  is  hoped  that  1900  will  also  see  the  beginning  of 
work  on  a  transpacific  cable. 

The  telephone  field  has  shown  great  activity  during 
the  year,  both  on  the  part  of  the  Bell  people  and 
the  Independents.  The  Bell  companies  are  spend- 
ing millions  of  money  in  improving  and  extending 
their  service  under  the  spur  of  competition,  and  the 
Independents  are  equally  confident  and  active,  par- 
ticularly in  cities  like  Cleveland,  Columbus,  In- 
dianapolis, Detroit,  Grand  Rapids,  St.  Louis,  Min- 
neapolis and  Rochester.  Beginnings  for  anti-Bell 
telephony  have  been  made  in  New  York,  Boston  and 
Chicago,  and  a  great  extension  of  Independent  toll 
lines  has  been  accomplished.  During  the  summer 
a  particularly  large  and  enthusiastic  convention  of 
Independent  telephone  men  was  held  in  Chicago. 
The  famous  Berliner  patent  case  came  to  a  hearing 
early  in  November,  but  a  decision  is  not  expected 
for  several  months. 

Submarine-boat  building  has  progressed  during 
the  year  and  seems  to  promise  to  become  a  rec- 
ognized branch  of  industry,  making  some  addition 
to  the  demand  for  motors  and  storage  batteries. 

Some  progress  has  been  made  in  the  electrical 
transmission  of  picture,  and  experiments  in  this  line 
continue. 

At  Niagara  an  extension  of  the  wheel-pit  of  the 
great  hydro-electric  power  plant  was  begun.  This 
extension  will  increase  the  capacity  of  the  plant 
from  50,000  to  100,000  horsepower.  The  year  also 
witnessed  the  53,ooo-horsepowrer  contract  for  the 
electrical  equipment  of  the  Manhattan  elevated  rail- 
ways in  New  York,  embodying  eight  of  the  largest 
steam-driven  dynamos  in  the  world. 

The  usual  number  oi  conventions  and  expositions 
were  held  during  the  year,  nearly  all  large  and  suc- 
cessful gatherings.  The  Philadelphia  Export  Ex- 
position was  a  great  success  and  drew  attention  to 
the  great  advance  made  by  the  United  States  as  an 
export  trader.  The  Electrical  Exposition  at  Como, 
Italy,  with  many  Volta  relics,  was  destroyed  by  fire 
on  July  8th,  to  the  regret  of  electrical  men  all  over 
the  world. 

Necrology. 

Among  the  foreign  names  on  the  death-roll  of 
the  year  electrical  men  will  note  those  of  Baron 
de  Reuter  of  London,  prominently  identified  with 
submarine-cable  laying  and  founder  of  the  news- 
collecting  agency  bearing  his  name,  who  died  at 
Nice  on  Febmary  25th,  aged  83  years;  Dr.  G.  H. 
Wiedemann,  professor  of  physics  at  the  University 
of  Leipsic  and  editor  of  Wiedemann's  Annalen,  in 
April,  aged  72  years;  Frederick  Charles  Webb,  Eng- 
lish telegraph  engineer,  in  July,  aged  70,  and  Pro- 
fessor R.  W.  E.  Bunsen,  the  celebrated  professor 
of  chemistry  at  the  University  of  Heidelberg  and 
inventor  of  the  voltaic  cell  bearing  his  name,  on 
August   16th,  aged  88  years. 

The  list  of  American  electrical  men  of  prominence 
who  died  during  the  year  is  as  follows: 

January  12. — Milan  C.  Bullock,  the  pioneer  of  the 
electric-lighting  business  in  the  Middle  West,  at 
his  home  in  Chicago,  aged  60  years. 

February  S. — Jesse  H.  Bunnell,  military  telegra- 
pher and  for  many  years  head  of  the  supply  firm 
of  J.  H.  Bunnell  &  Co.,  at  his  home  in  Brooklyn, 
aged  57  years.  _ 

February  13. — Bradner  P.  Holmes,  manager  of  the 
Youngstown  Electric  Light  company,  at  his  home 
in  Youngstown,  O. 

February  16. — Edwin  Stanton  Carpenter  of  Pitts- 
burg, assistant  treasurer  of  the  Westinghouse  Elec- 
tric and  Manufacturing  company,  at  New  York, 
aged  37  years. 

February  22. — John  Kruesi,  chief  mechanical  engi- 
neer of  the  General  Electric  company  and  an  in- 
ventive associate  of  Edison,  at  his  home  in  Schen- 
ectady,   aged    56   years. 

April  9. — M.  K.  Bowen.  president  of  the  Chicago 
City  Railway  company,  at  Chicago,  aged  41  years. 

July  g. — Herbert  H.  Brooks,  general  manager  of 
the  American  Circular  Loom  company,  at  his  home 
in   West  Medford,  Mass.,  aged  40  years. 

December  3. — J.  H.  Vander  Veer,  superintendent 
of  motive  power  of  the  Brooklyn  Heights  Railroad 
company. 

December  18.— E.  V.  Cherry,  president  of  the 
Standard  Electrical  Works  of  Cincinnati,  at  Denver, 
Colo. 

Other  men  connected  with  electrical  pursuits  who 
died  during  the  year  were  Charles  Spear,  Hmgham. 
Mass.;  Washington  G.  Benedict,  Boston:  Danforth 
Phipps  Livermore.  Hallowell,  Me.:  Plumber  S. 
Page,  Scranton,  Pa.:  Roswell  P.  Flower.  New  "iork; 
Norman  Williams.  Chicago:  John  G.  Moore.  New 
York:  George  Henry  Wheeler,  Chicago:  Dwight 
Townsend,   New  York. 
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Progress  of  Central-  station  Work. 
By  Homer  E.  Niesz. 

\\  lulc  there  have  been  no  radical  changes  in  the 
design  and  equipment  of  central  stations  during  the 
ar,  there  have  been  many  decided  improve- 
ments along  previously  established  lines  tending 
i  more  economical  generation,  transmission 
button  of  current   for  all  purposes.  _ 

Tlie  tendency  has  been  toward  a  more  uniform 
system  of  generating  machinery,  using  generators 
producing  but  one  kind  of  cunent.  By  this  uni- 
[ormity  of  apparatus  greater  economy  and  flexibil- 
ity in  operation  is  obtained,  and  unnecessary  dupli- 
cation is  avoided. 

The  practice  of  locating  central  stations  at  a 
point  where  current  can  be  most  economically  pro- 
duced,  and  not  at  the  center  of  electrical  distribu- 
tion, has  enabled  engineers  to  use  a  multiphase 
direct-connected  generator,  current  from  which  is 
transmitted  over  any  reasonable  distance  to  one  or 
distributing  sub-stations  located  at  points 
=  t  economical  distribution.  The  current  thus 
transmitted  is  utilized  in  various  ways,  according 
to  the  class  of  light  and  power  demand  and  the  area 
over  which  it  is  to  be  distributed. 

This  diversity  of  application  of  one  original  kind 
of  current  for  all  purposes  and  systems  of  distnbu- 
tion  is  made  possible  by  many  and  efficient  trans- 
lating  devices  now  manufactured.  Among  those 
ited  as  types  of  good  engineering  practice  are 
rotary  converters,  which  convert  the  multiphase  cur- 
no  direct  at  voltages  suitable  for  three-wire, 
direct-current  distribution,  or  into  500-volt  direct 
current  for  power  or  railway  work;  synchronous 
motors,  direct-connected  to  existing  arc  dynamos 
for  supplying  constant  direct  current  for  series  arc 
lamps;  self-regulating  transformers,  converting  the 
int-potential  alternating  current  into  constant 
current,  for  operating  series  alternating  arc  lamps; 
Ci  impensators,  or  voltage  regulators,  for  direct  dis- 
tribution by  single-phase  circuits,  balanced  on  the 
different  legs  of  the  multiphase  line  for  distributing 
current  over  scattered  areas  for  lighting;  transform- 
ers for  changing  voltage  or  phase  for  direct  dis- 
tribution ior  multiphase,  synchronous  or  induction 
motors  for  general  power  work. 

It  is  thus  evident  that  by  this  one  type  of  ap- 
paratus all  classes  of  light  and  power  may  be  sup- 
plied, and  the  selection  of  the  most  economical  sys- 
tem of  distributing  the  currents  thus  generated  and 
transmitted  depends  largely  upon  the  conditions  in 
each  installation. 

The  flexibility  of  this  system,  which  enables  it 
to  be  adapted  to  all  systems,  including  those  already 
in  use  and  which  cannot  be  advantageously  dis- 
pensed with  without  great  financial  loss,  recom- 
mends it  as  one  of  the  best  for  central-station  use. 
This  type  of  station  has  been  adopted  by  many  of 
the  large  lighting  companies,  notably  that  of  the 
.hi  Electric  Light  company,  which  has  recently 
been  completed. 

In  central  stations  which  have  for  the  greater 
part  of  their  load  direct  current  distributed  over 
limited  areas,  and  which  can  be  advantageously  lo- 
cated near  the  center  of  greatest  demand  for  cur- 
rent, direct-current  generators  are  considered  the 
best  practice,  on  account  of  the  high  efficiency  of 
this  type  of  apparatus  and  the  lower  loss  in  trans- 
mission and  distribution  as  compared  with  trans- 
formers and  rotary  converters. 

In  connection  with  this  type  of  apparatus  it  has 
been  iound  that  double-current  generators  which 
produce  simultaneously  both  direct  and  alternating 
current  from  the  same  armature  can  be  most  ad- 
vantageously used  in  supplying  direct  current  for 
the  adjacent  low-tension  system  and  transmitting 
multiphase  alternating  current  to  distant  points, 
where,  by  means  of  transformers  and  rotary  con- 
verters, it  is  changed  to  direct  current  feeding  into 
the  low-tension  three-wire  network. 

This  is  especially  desirable  in  a  station  where  the 
peak  of  the  load  in  different  parts  of  the  district 
over  which  current  is  distributed  by  the  double- 
current  generators  comes  at  different  times  in  the 
day,  thus  enabling  the  same  generator  to  carry  its 
capacity  of  the  peak  load  in  each  district  and  avoid- 
ing duplication  of  machinery,  which  would  other- 
wise be  necessary.  Installations  of  this  kind  are 
becoming  more  and  more  used  for  both  lighting 
and  street-railway  work. 

The  past  year  has  seen  the  completion  and  opera- 
ndi of  a  large  three-wire,  direct-current  station  op- 
al 220-440  volts.  This  current  is  especially 
suitable  for  distributing  over  areas  much  larger 
than  that  reached  by  110-220-volt  system,  and  is 
destined  to  become  popular,  on  recount  of  the  sim- 
plicity  of  the  system  and  the  economy  of  the  gen- 
erating and  distributing  equipment.  The  principal 
disadvantages  it  now  has  are  the  low  efficiency  of  the 
incandescent  lamps  used  as  compared  with  low-volt- 
age  lamps  and  the  difficulty  of  securing  as  satis- 
factory  and  economical  arc  lamps  as  are  now  used 
on  110  volts.  This  system  has  been  largely  adopted 
in  Europe  and  many  small  stations  of  this  kind  have 
been  erected  during  the  last  year. 

The  use  of  storage  batteries  in  connection  with 
direct-current  systems  of  distribution  has  become 
more  general,  and  the  experience  of  central-station 
companies  demonstrates  the  great  value  of  this 
auxiliary  as  a  reserve  which  can  be  called  upon  at 
any  lime  as  additional  capacity  for  taking  care  of 
the  peak  of  the  load,  as  a  means  of  taking  up  the 
fluctuations  in  the  load  and  keeping  the  pressure 
steady  and  constant,  and  as  a  means  of  using  an  aux- 


iliary bus  at  a  higher  pressure  during  the  hours 
of  heavy  load  to  raise  the  pressure  at  feeder  ends. 

As  the  value  of  a  lighting  and  power  system  de- 
pends largely  upon  its  reliability,  the  storage  bat- 
tery must  be  given  an  undisputed  place  in  the  com- 
plete equipment  of  a  modern  direct-current  central 
station. 

The  tendency  of  many  lighting  companies  to  fur- 
nish current  for  street  railways  is  commendable, 
though  not  as  yet  generally  followed  in  this  country. 
It  has  decided  advantages,  in  that  one  company  can 
produce  and  distribute  the  current  required  for 
railway  and  lighting  purposes  cheaper  than  it  could 
lie  produced  in  two  plants,  and  it  is  to  the  advantage 
of  the  electric-light  company,  rather  than  of  the 
sireet-railwayr  company  to  furnish  current  for  the 
1  ither,  because  it  would  increase  the  load  factor  of  the 
lighting  company,  whereas  it  would  decrease  the  load 
factor  of  the  street-railway  company. 

The  steam  engineering  of  central  stations  has 
advanced  materially  along  previously  established 
lines,  the  tendency  being  to  increase  the  investment 
by  every  means  which  will  show  a  decrease  in  op- 
erating costs.  In  general,  the  design  includes  auto- 
matic stokers  or  moving  grates,  water-tube  boilers, 
economizers,  cooling  towers,  where  free  water  is 
not  obtainable  for  condensing  purposes,  large  units, 
compound-condensing  engines  and  electrically  driven 
auxiliaries. 

There  has  been  much  discussion  and  difference 
of  opinion  as  to  the  advisability  of  using  electricity 
or  steam  as  the  source  of  power  for  driving  the 
various  auxiliaries  connected  wdth  the  generating 
station,  but,  all  points  considered,  the  electrically 
driven  apparatus  has  more  to  commend  it  as  eco- 
nomical and  reliable,  and  is  therefore  adopted  by 
many  of  the  best  engineers. 

The  extended  use  of  alternating-current  apparatus 
and  the  necessity  of  running  several  alternators  in 
parallel  has  brought  the  art  of  engine  construction 
to  a  higher  level,  especially  as  to  speed  regulation. 

There  has  been  recently  designed  an  electrically 
controlled  governor  which  can  be  operated  at  the 
switchboard  by  the  switchboard  attendant.  This  is 
accomplished  by  means  of  a  small  motor  connected 
by  worm  and  gear,  so  as  to  shift  the  weight  or  vary 
the  tension  of  the  spring,  according  to  the  type  of 
governor  used,  which  will  raise  or  lower  the  speed 
of  the  engine  adjusting  it  to  a  fine  point,  so  .that 
the  operator  can  get  the  generators  in  step  much 
more  easily  and  quickly  than  by  any  means  pre- 
viously used.  This  is  an  important  detail  in  the 
equipment  of  engines  driving  alternating-current 
generators   running  multiple. 

The  use  of  aluminum  for  electrical  conductors, 
both  for  line  and  bus-bar  work,  has  increased  ma- 
terially during  the  past  year,  many  large  orders 
being  placed,  and  its  adaptability  for  all  purposes  is 
seriously  considered  by  engineers.  This  has  been 
caused  largely  by  the  increase  in  the  price  of  copper 
and  by  the  increased  output  of  manufacturers  of 
aluminum,  who  are  now  able  to  supply  this  metal 
in  large  quantities  on  comparatively  short  notice. 
Aluminum  has  some  advantages  over  copper,  espe- 
cially for  line  work,  owing  to  its  lighter  weight  and 
greater  tensile  strength  for  the  same  conductivity, 
and  if  it  can  be  obtained  in  sufficient  quantities  at  the 
present  prices,  it  is  designed  to  become  largely  used 
for  electrical  purposes. 

The  last  year  has  witnessed  the  introduction  and 
extended  use  in  a  great  many  of  our  large  central 
stations  of  the  Wright  demand-discount-meter  sys- 
tem. The  experience  that  has  already  been  obtained 
warrants  the  assertion  that  to  this  system  is  due  the 
greater  percentage  of  increase  in  business,  greater 
load  factor  and  greater  kilowatt  output,  and  the  less 
proportionate  increase  of  maximum  load.  This  is 
a  very  important  consideration  from  the  investor's 
point  of  view,  as  it  enables  the  central  stations  to 
furnish  current  for  long  hours  at  a  greater  profit 
and  with  less  investment  for  machinery  to  take  care 
of  a  large  peak  load  for  a  short  time  during  the 
winter. 

Another  feature  that  has  increased  the  load  factor 
in  many  of  our  central  stations  and  has  already  be- 
gun to  show  that  it  will  be  one  of  the  most  im- 
portant sources  of  revenue  for  central-station  com- 
panies is  the  increased  use  of  electric  vehicles.  This 
class  of  customer  is  most  desirable,  because  the 
current  can  be  sold  to  him  at  a  low  rate  during 
the  period  of  light  load,  which  is  the  time  when  the 
greatest  demand  is  made  for  charging  the  automo- 
biles, and,  by  means  of  a  two-rate  system,  charging 
a  higher  price  for  current  consumed  during  the 
hours  of  heavy  load  and  a  low  rate  for  current  con- 
sumed during  hours  of  light  load,  the  low  valley 
of  the  early  morning  hours  may  be  gradually  filled 
up.  and  when  the  vehicles  have  come  into  more 
general  use,  both  for  private  conveyances  and  for 
delivery,  'bus  and  livery  use,  the  load  on  the  stations 
al  light  hours  will  be  increased  to  a  point  where 
the  operation  of  the  entire  plant  will  he  much  mure 
economical  and  productive  of  much  greater  income. 

Tlie  Nernst  lamp  may  be  called  the  novelty  of 
the  year,  and  has  excited  more  general  interest  and 
discussion  among  engineers  than  anything  that  has 
been  brought  out  for  years.  The  lamp  seems  to  be 
al  present  in  an  embryonic  stale  and  has  not  been 
developed  to  a  commercial  basis.  It  is  constructed 
on  new  lines,  and  if  it  can  accomplish  all  that  ils 
inventor  and  bis  friends  claim  for  it,  it  will  be  an 
important  item  in  the  central  station  of  the  future. 
The  chief  advantages  that  recommend  it  are  its 
high  efficiency,  as  compared  with  that  of  incandes- 
cent lamps,  and  its  divisability  into  small  units,  and 


its  operation  at  higher  voltages  than  is  economical 
with  incandescent  lamps.  The  principal  objections 
are  its  intense  heat  and  the  fact  that  it  is  not  self- 
starting,  but  must  be  brought  to  incandescence  by 
means  of  an  external  source  of  heat.  Whatever  its 
practical  possibilities  may  be,  it  is  interesting  in 
its  experimental  stages  and  may  some  day  be  brought 
to  a  degree  of  perfection  that  will  warrant  its  adop- 
tion by  central-station  companies  for  lighting  pur- 
poses. 

The  history  of  the  year  just  closed  has  demon- 
strated more  conclusively  than  before  that  the  series- 
arc  dynamo  and  open-arc  lamp  are  on  the  decline 
and  will  very  soon  be  an  obsolete  system.  The 
old  belted  dynamos  of  small  capacity  have  proven 
so  expensive  to  operate  that  they  have  been  largely 
leplaced,  either  by  larger  units  of  the  same  type 
or  by  multi-circuit  machines  driven  by  direct-con- 
nected synchronous  motors  operated  from  the  bus 
of  large  alternating-current  generators,  or  they  have 
been  entirely  replaced  by  the  constant-current  trans- 
formers connected  to  the  alternating-current  bus- 
bars. The  series  alternating  arc  lamps  have  proven 
to  be  very  satisfactory  for  street  lighting,  but  have 
not  yet  been  made  to  operate  satisfactorily  for  in- 
side use.  There  is  a  great  demand  among  central- 
station  companies  operating  commercial  lamps  for 
an  alternating-current  series  arc  lamp  which  can 
be  used  both  outside  and  inside.  Until  such 
time  or  until  rectifiers  have  been  developed  to  con- 
vert alternating  into  direct  current  and  utilize  the 
present  high-tension  direct-current  open  lamps,  the 
old  series-arc  system  must  continue,  though  I  be- 
lieve it  will  be  but  a  short  time  until  it  is  entirely 
supplanted  by  alternating-current  lamps. 

A  demand  has  arisen  wdiich  has  not  yet  been  sup- 
plied and  which  will  be  a  source  of  substantial  rev- 
enue to  alternating-current  stations  distributing  over 
large  areas,  namely,  alternating-current  direct-con- 
nected passenger  elevators.  It  is  hoped  that  the 
manufacturers  will  take  up  this  problem  and  be 
prepared  to  place  on  the  market  a  reliable  outfit  of 
this  class  of  apparatus  within  the  coming  year. 

A  possible  explanation  of  the  lack  of  new  develop- 
ments in  the  electrical  field  during  the  last  year  is 
the  fact  that  the  general  prosperity  of  the  country 
has  filled  the  factories  with  orders  which  require 
their  entire  capacity  to  supply,  and  there  is  no  lime 
or  necessity  on  their  part  for  experiment  or  the 
introduction   of  new  apparatus  or  appliances. 

In  general,  the  year  just  closed  may  be  said  to 
have  been  a  very  satisfactory  one  to  central-station 
companies,  both  from  a  technical  and  a  financial 
viewpoint,  and  if  the  experience  of  the  past  is  an 
indication  of  the  future,  the  year  now  opening  will 
bring  in  its  train  a  large  measure  of  progress  and 
prosperity.  

The  Automobile  Industry. 

By  W.   L.   Githens, 

About  two  years  ago  electric-cab  service  was  in- 
troduced in  New  York  city — the  first  in  the  United 
States.  Its  advancement  has  been  phenomenal,  and 
it  promises  to  supplant  the  slow-going  horse-cab 
service  altogether,  just  as  the  trolley  car  has  taken 
the  place  of  the  horse  car.  The  general  introduc- 
tion of  electricity  in  the  various  fields  it  now  occu- 
pies has  taught  the  public  to  expect  much  of  it,  and 
its  utilization  in  automobiles  is  in  keeping  with  the 
constant  demand  of  the  people  for  improvements. 
Of  course,  there  have  been  many  obstacles  to  con- 
tend with.  There  were  many  early  problems  in 
electric  lighting,  in  the  telephone,  in  the  electric 
railway,  but  all  these,  or  nearly  all  of  them,  have 
been  practically  overcome.  So  it  is  reasonable  to 
expect  that  the  obstacles  to  the  application  of  elec- 
tricity to  the  horseless  vehicle  will  be  as  surely  sur- 
mounted and  even  more  rapidly. 

Scarcely  four  months  have  elapsed  since  electric- 
cab  and  carriage  service  was  introduced  in  the  city 
of  Chicago.  No  innovation  requiring  such  a  large 
outlay  of  capital  has  had  a  more  substantial  intro- 
duction or  promise  of  a  more  lasting  nature.  While 
the  service  possesses  undoubted  novelty,  the  public 
seems  to  have  lost  sight  of  that  fact  and  to  regard 
it  from  a  practical  point  of  view  only.  The  com- 
pany which  began  operations  here  in  the  latter  part 
of  September  has  increased  its  daily  receipts  nearly 
500  per  cent,  and  that,  too,  under  the  most  unfavora- 
ble circumstances,  incident  to  rebuilding  its  stations 
and  inefficient  facilities. 

The  application  of  the  storage  battery  to  the 
horseless  vehicle  makes  a  demand  upon  it  that  is 
extremely  hard  to  meet.  The  space  it  occupies  is 
limited  to  the  smallest  degree,  while  the  work  re- 
quired of  it  is  almost  constantly  at  the  maximum 
point. 

The  ability  of  an  electric-cab  driver  is  put  to  a 
greater  test  than  that  of  a  motorman  on  a  trolley- 
car,  as.  in  addition  to  the  handling  of  the  controller 
and  the  brake,  he  has  the  additional  responsibility 
of  the  steering,  which  is  eliminated  with  the  car  run- 
ning on  the  track. 

On  the  whole,  the  outlook  for  electric-cab  service 
in  the  city  of  Chicago  is  decidedly  bright,  and  one 
which  the  stockholders  of  the  company  in  operation 
are  most  willing  to  back  up  to  a  most  substantial 
degree. 


The  last  year  has  not  been  devoted  so  much  to  the 
production  of  new  types  of  automobiles  as  it  has 
to  the  development  of  the  existing  types.  France 
still  maintains  her  lead  in  the  industry  both  in  a 
manufacturing  way   and   in   the  private   and   public 
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use  of  the  horseless  vehicle.  It  has  been  estimated 
that  of  the  total  number  of  concerns  now  engaged 
or  about  to  engage  in  the  manufacture  of  automo- 
biles nearly  one-half  are  located  in  France,  while 
the  number  of  automobiles  in  use  in  that  country  is 
said  to  be  more  than  twice  the  number  in  use  in 
all  the  rest  of  the  nations  combined. 

The  greater  proportion  of  the  French  vehicles  are 
propelled  by  gasoline  engines,  the  use  of  which 
seems  to  have  obtained  its  popularity  on  account 
of  the  long  country  rides  which  the  use  of  gasoline 
renders  possible.  In  this  country,  where  there  are 
probably  not  more  than  a  thousand  automobiles  in 
actual  use,  the  preference  seems  to  incline  toward  the 
electrically  propelled  vehicle,  and,  as  its  range  is  lim- 
ited by  the  distance  of  the  nearest  charging  station, 
the  electric  vehicle  is  confined  almost  entirely  to  the 
cities.  In  the  larger  cities,  however,  one  or  more 
electric-cab  systems  are  in  operation;  Chicago's  sec- 
ond company  started  up  but  a  few  days  ago. 

Hydro-carbon,  steam,  compressed-air  and  acety- 
lene automobiles  are  in  use  in  this  country  to  a 
limited  extent,  and  some  of  the  driving  mechanisms 
consist  of  these  motive  powers  combined  with  stor- 
age batteries  and  electric  motors. 

With  the  increase  in  the  number  of  horseless  car- 
riages in  the  large  cities  it  has  been  thought  neces- 
sary to  provide  laws  regulating  their  use.  Engi- 
neers' licenses  have  to  be  taken  out  by  drivers  of 
steam  moto-vehicles  in  New  York,  and  entrance  to 
the  parks  is  prohibited  in  that  city  except  by  special 
permit.  In  other  cities,  where  the  automobile  has 
been  welcomed,  legislative  action  has  been  deemed 
necessary  to  prevent  high  speeds  and  accidents. 

With  a  general  object  of  furthering  automobile 
pursuits  and  the  protection  of  its  members,  clubs 
have  been  formed  in  different  cities  by  owners  of 
horseless  vehicles.  The  New  York  club  has  held 
an  automobile  run  and  taken  other  steps  to  promote 
interest  in  the  horseless  vehicle.  Races  have  been 
held  in  different  parts  of  the  country,  which  also 
have  tended  to  arouse  popular  interest  as  well  as 
exhibit  the  merits    of  the  individual  vehicles. 


The  Use  of  the  Storage  Battery. 

By  Frank  H.  Clark. 

The  year  1899  brought  the  flood  tide  of  prosperity 
to  all  branches  of  electrical  industry,  but  to  none 
more  than  to  that  devoted  to  the  storage  battery. 
During  the  year  this  business  reached  very  large 
proportions,  more  than  doubling  that  of  the  previ- 
ous vear,  which,  in  turn,  doubled  that  of  its  pre- 
decessor. The  most  gratifying  feature  of  this  ex- 
traordinary increase  is  that  it  is  not  so  much  due 
to  the  development  of  new  uses  for  storage  batteries 
as  to  the  demands  of  those  having  had  previous 
experience  with  them  and  desiring  to  extend  their 

Among  the  more  prominent  companies  which  have 
made  extensive  additions  to  already  large  installa- 
tions of  bateries  are  the  Edison  Illuminating  com- 
pany, Boston;  the  Edison  Illuminating  company 
and  the  Metropolitan  Street  Railway  company,  New 
York:  the  Union  Traction  company,  Philadelphia; 
the  Chicago  Edison  company,  and  the  San  Fran- 
cisco Gas  and  Electric  company.  Initial  installa- 
tions of  considerable  magnitude  were  also  made 
during  the  year  by  the  Narragansett  Electric  Light- 
ing company,  the  Buffalo  General  Electric  company, 
the  Columbus  Edison  company  and  the  Minneapolis 
General  Electric  company. 

No  successful  radical  departure  in  storage-battery 
manufacture  has  been  evolved  in  the  year  just  closed, 
nor  is  it  probable  the  current  year  will  show  any 
marked  improvements.  That  "ignis  fatuus."  a 
light-weight,  long-lived  storage  battery,  is  still  oc- 
cupying the  attention  of  inventors  and  others,  owing 
to  the  desirability  of  such  a  battery  for  the  operation 
of  automobiles,  but  it  is  fairly  safe  to  predict  that 
any  material  reduction  in  weight  will  be  at  the  ex- 
pense of  durability.  Standard  batteries  will  propel 
a  vehicle  from  25  to  50  miles  on  one  charge,  depend- 
ing upon  conditions  of  operation.  This  is  ample  for 
the  greater  proportion  of  automobile  work,  and 
for  the  rest  the  gas  or  steam  engine  may  be  utilized. 

The  very  remarkable  growth  of  electric-vehicle 
manufacture  has  necessarily  widened  the  field  for 
storage  batteries,  and,  judging  from  the  number  of 
new  companies  which  are  daily  being  incorporated 
for  the  manufacture  of  electric  automobiles,  there 
is  little  chance  of  any  diminution  of  the  demand 
for  batteries  from  this  source. 

The  demand  for  batteries  for  telephone  work  is 
constantly  increasing,  due  to  the  adoption  of  the 
"common-battery  system"  for  large  exchanges. 
This  method  of  operation  is  conceded  to  be  the 
most  economical  and  efficient  yet  devised  and  has 
greatly  assisted  in  eliminating  troubles  and  im- 
proving telephone  service.  To  such  an  extent  has 
this  use  of. batteries  developed  that  the  value  of 
batteries  installed  in  the  last  year  for  this  purpose 
alone  is  probably  greater  than  the  total  yearly  sales 
for  ail  purposes  of  a  decade  ago. 

The  recent  successful  tests  of  the  now-famous 
Holland  submarine  torpedo  boat  suggest  a  new 
and  important  future  field  for  storage  batteries.  This 
vessel  obtains  its  power  from  a  gas  engine,  supple- 
mented by  a  large  storage  battery.  Prominent  navy 
officers  are  greatly  pleased  with  the  showing  this 
boat  has  made  in  the  many  tests,  and  there  is  little 
doubt  of  its  purchase  by  the  government,  as  well  as 
of  many  duplicates. 

It  is  considered  by  those  who  have  studied  the 


problem  that  there  is  a  great  field  for  the  storage 
battery  in  furnishing  power  for  propelling  ferry- 
boats, the  batteries  being  charged  at  the  termini,  or 
supplementing  a  generating  plant  placed  on  board, 
which  would  charge  the  battery  while  the  boat  is  in 
slip  and  be  assisted  by  the  battery  when  the  boat  is 
running.  Several  prominent  builders  and  oper- 
ators of  ferry-boats  claim  that  the  above  methods 
will  show  great  economies,  as  wrell  as  other  marked 
advantages.  ^ 

The  progress  made  in  train  lighting  by  electricity 
through  the  aid  of  storage  batteries  during  the  past 
year  has  been  sufficient  to  warrant  the  prediction 
that  this  method  is  bound  to  supplant  all  others. 
Economy  of  operation,  steadiness  of  light  and  the 
absence  of  heat  or  odor  give  such  a  system  manifest 
advantages. 

For  telegraphing,  fire-alarm,  police  and  railway 
signaling,  and  kindred  uses,  the  gravity  battery  is 
fast   giving   away  to   the   storage   battery. 

The  installations  of  storage  batteries  in  the  year 
just  past  have  been  more  notable  for  their  size 
than  for  novelty  in  application.  In  addition 
to  large  installations  previously  enumerated,  the 
Third  Avenue  Railroad  company,  New  York,  and 
the  Standard  Electric  company  of  California  have 
contracted  for  batteries  of  very  large  proportions, 
the  installation  of  which  has  already  begun. 

Early  in  the  current  year  an  interesting  installa- 
tion of  batteries  will  be  made  for  the  Union  Trac- 
tion company  of  Indiana.  There  will  be  nine  bat- 
teries in  all,  eight  of  them  being  placed  in  as  many 
sub-stations  and  one  at  the  main  station.  Each  of 
these  batteries  will  operate  in  connection  with  a 
differential  booster  and  will  serve  to  equalize  the 
load  on  the  rotary  converters  furnishing  current  to 
the  line.  This  road  will  doubtless  attract  unusual 
attention,  from  the  fact  that  power  will  be  distributed 
M  miles  in  two  different  directions  from  steam- 
driven  generators.  It  is  also  proposed  to  furnish 
current  for  general  lighting  and  powrer  purposes 
from  the  same  generators,  the  potential  regulation 
afforded  by  the  batteries  enabling  this  to  be  done. 

The  extraordinary  growth  of  the  storage-battery 
business  and  the  remarkable  change  of  sentiment 
regarding  the  use  of  batteries  which  has  taken  place 
in  the  past  few  years  must  be  exceedingly  gratifying 
to  Mr.  W.  W.  Gibbs.  Mr.  Herbert  Lloyd,  Mr.  C. 
O.  Mailloux,  Mr.  William  Bracken  and  others,  who 
for  vears  have  so  persistently  advocated  the  various 
apnlications  of  batteries  now  so  common. 

Present  indications  justify  the  belief  that  the  out- 
nut  of  storage  batteries  for  the  current  year  will 
far  exceed  that  of  the  past,  necessitating  largely 
increased  facilities  for  production. 


Isolated-plant  Lighting. 

By  R.  H.  Pierce. 

The  year  1809  does  not  aopear  to  have  produced 
any  startling  developments  in  isolated  lighting.  The 
number  of  new  plants  and  the  size  of  old  isolated 
plants  in  Chicago  have  both  steadily  increased,  al- 
though the  discounts  allowed  to  customers  of  central 
stations  appear  to  have  increased  also.  The  engineer- 
ing features  of  large  buildings  of  all  kinds  are  increas- 
ing in  number  and  compiexit}r.  These  alreadv  com- 
prise, in  manv,  if  not  most  cases,  heating,  mechanical 
ventilation,  elevators,  electric  lighting,  electric  power 
for  pumping,  for  manufacturing  and  for  running 
fans:  various  kinds  of  electric  heating,  as  well  as 
the  use  of  heat  for  cooking,  heating  water,  etc..  To 
these  may  be  added  local  telephone'  service,  signal 
systems    and    heat-controlling    devices. 

In  large  buildings  the  cost  of  steam  is  but  little 
if  any  less  than  that  of  a  central  station,  and  this 
difference,  whatever  it  may  be.  is  more  than  offset 
in  manv  cases  by  the  cost  to  the  central  station  of 
maintaining  an  expensive  svstem  of  distribution. 
The  chief  advantage  onssessed  by  the  central  station 
onp"ht  to  be  in  its  ability  to  produce  a  horsepower 
wit-h  less   cost  for  labor. 

This  increase  of  the  mechanical  and  electrical 
features  in  large  buildings  tends  to  make  it  necessary 
to  emplov  more  labor  and  a  higher  grade  of  labor, 
so  that  the  percentage  added  to  the  labor  account 
by  the  operation  of  an  electrical  generating  plant 
is  less  than  in  the  past. 

In  an  article  which  appeared  a  vear  ago  in  the 
Western  Electrician,  the  writer  called  attention  to 
the  well-known  fact  that  the  cost  of  fuel  for  pro- 
ducing electricity  in  isolated  plants  using  exhaust- 
steam  heating  systems  is  often  very  small  during  heat- 
ing months,  and  may  be  practicallv  nothing,  and 
from  this  he  drew  the  conclusion  that  the  central 
station  cannot  in  this  climate  comnete  in  the  furnish- 
ing of  electricity  to  manv  large  buildings  unless  it  also 
stands  ready  to  furnish  heat. 

As  the  use  of  exhaust-steam  heating  has  become 
practicallv  universal,  this  statement  applies  to  nearly 
all  large  buildings. 

A  complete  knowledge  of  the  result  of  actual  ex- 
perience in  the  city  of  Chicago  would  be  most  in- 
teresting and  it  would  be  of  service  to  the  art  if 
sotneone  would  collect  and  classify  the  costs  in  vari- 
ous types  of  buildings.  This  has  been  done  in  New 
York  citv  by  Mr.  R.  P.  Moses,  and  the  results  were 
presented  by  him  in  a  paner  read  before  the  Ameri- 
can Institute  of  Electrical  Engineers  in  June,  1S00. 
His  figures  show  that  in  that  city  the  total  cost  of 
a  kilowatt-hour  in  isolated  plants  is  from  two  to  five 
cents  and  the  average  price  charged  by  the  central 
station  is  over  10  cents.  The  same  ground  has 
been  covered  in  another  way  by  Mr.  R.  P.  Bolton 


of  New  York,  in  a  paper  before  the  American  So- 
ciety of  Mechanical  Engineers,  read  in  May,  1899. 
Mr.  Bolton  figures  that  a  fair  cost  of  producing  a 
kilowatt-hour  in  isolated  plants  in  New  York,  in- 
cluding interest  and  depreciation,  is  3.8  cents.  '  He 
further  favors  the  installation  of  an  isolated  plant 
even  where  steam  heat  is  furnished  from  a  central 
station  (as  in  New  York),  as  his  experience  shows 
him  that  the  isolated  steam  plant  has  proved  more 
reliable. 

A  similar  condition  must  exist  in  most  northern 
cities,  as  is  evidenced  by  the  fact  that  owners  still 
continue  to  install  isolated  plants,  notwithstanding 
the  eloquence  of  central-station  solicitors  and  the 
carefully  prepared  estimates  of  cost  worked  out  by 
central-station  engineers.  On  the  other  hand,  the 
public  will  not  generally  pay  10  cents  per  kilowatt- 
hour  when  it  can  produce  a  kilowatt-hour  for  three 
or  four  cents,  and  it  is  equally  certain  that  the  cen- 
tral station  has  a  legitimate  field  at  present  prices, 
and  that  it  is  a  large  and  growing  one. 

The  problem  is  becoming  well  understood  in  a 
general  way  by  owners,  and  in  the  cases  of  the 
isolated  plants  installed  under  the  direction  of  the 
writer  and  his  associates  during  the  last  year  no 
special  estimates  or  arguments  have  been  required 
to  show  the  economy  of  such  installations. 

Inasmuch  as  this  brief  paper  is  written  by  request 
and  is  a  presentation  of  one  side  of  a  problem,  upon 
the  other  side  of  which  are  ranged  many  able  engi- 
neers, I  cannot  miss  the  opportunity  to  call  attention 
to  the  fact  that  the  central-station  man  who  opposed 
the  arguments  of  Mr.  Moses,  above  referred  to, 
thought  it  necessary  to  estimate  fixed  charges  of 
interest,  insurance,  depreciation,  taxes,  etc..  at  about 
20  per  cent,  per  annum.  And  it  is  significant  that 
in  this  city  the  leading  electric  company  is  accus- 
tomed to  add  the  menace  of  a  municipal  ordinance 
to  its  agumients  of  central-station  economy,  to 
prevent  small  owners  from  buying  their  electricity 
from  neighbors  who  have  large  and  economical 
plants. 

As  conditions  are  not  much  changed,  there  are  but 
few  new  arguments  to  present,  either  for  or  against 
installing  isolated  plants.  Our  recent  experience 
shows  us  that  in  a  moderate-sized  plant  a  kilowatt- 
hour  can  be  produced  for  less  than  one  cent  for 
coal  and  water,  making  no  allowance  for  the  saving 
due  to  using  exhaust  steam  for  heating,  etc.  It  is 
usually  an  easy  matter  to  estimate  the  amount  of 
labor  that  has  to  be  added  to  a  given  plant  to  care 
for  engines,  generators  and  auxiliaries. 

To  get  the  best  results  requires  careful  figuring 
in  laying  out  a  plant,  but  does  not  necessarily  mean 
a  very  expensive  plant.  To  be  fair  in  our  compari- 
son we  should  compare  results  obtained  in  recent  and 
well-designed  isolated  plants  with"  present  central- 
station  prices.  An  average  is  of  little  use,  as,  in 
the  past  engineering  talent  has  been  pretty  well 
monopolized  by  central-station  interests.  The  well- 
built  plant  of  1899  should  be  the  basis  of  an  isolated- 
plant  estimate.  The  isolated  plant  seems  to  have 
gained  as  much  by  recent  improvements  as  the  cen- 
tral station,  and  it  has  presented  a  greater  opportun- 
ity for  improvement  due  to  engineering  skill.  This 
opportunity  seems  to  have  been  taken  advantage  of 
during  the  last  year,  judging  by  the  number  of  plants 
that  have  been  turned  over  to  consulting  engineers, 
many  without  any    special  solicitation. 

The  only  moral-  to  be  drawn  from  the  above  by 
a  prospective  purchaser  of  plant  or  current  may 
be  also  drawn  from  any  fair  presentation  of  the  cen- 
tral-station argument.  It  is  this:  Before  you  decide 
which  course  to  pursue  find  out  fairly  just  what  are 
the  best  results  that  vou  can  obtain  in  your  own  par- 
ticular case  with  either  system. 


Electric-railway  Development  of  1899. 

By   James  R.   Chapman. 

The  construction  of  electric  railways  in  the  United 
States  is  now  on  about  the  same  basis,  from  an  engi- 
neering point  of  view,  as  the  construction  of  steam 
railroads.  One  class  of  work  is  used  in  the  heart 
of  a  city,  another  in  the  remote  suburbs,  and  still 
another  along  countrj'  roads  or  across  private  rights- 
of-way.  Each  may  be  first-class  when  judged  by 
the  character  of  its  surroundings,  just  as  the  great 
trunk  lines  have  one  standard  for  the  main  line  and 
another  for  the  branch  to  a  coal  mine.  Both  are 
first-class  in  the  wording  of  the  chief  engineer's 
certificate  to  the  governing  committee  of  the  stock 
exchange,  although  one  may  have  cost  three  times 
as  much  per  mile  as  the  other. 

Overhead  construction  in  the  cities  has  changed 
but  little  during  the  last  few  years.  In  track  con- 
struction, however,  there  is  a  growing  disposition 
to  dispense  with  the  use  of  ties,  substituting  a  con- 
crete beam.  It  is  possible  that  this  new  plan  may 
be  modified  by  experience,  as  the  results  with  gran- 
ite cross-ties  on  the  Boston  and  Lowell  railroad 
more  than  50  years  ago  were  disastrous,  proving 
that  some  elasticity  is  necessary  in  a  roadbed.  The 
same  concrete  beam  carrying  seats  for  the  rail,  as, 
for  example,  blocks  of  treated  oak  on  end,  or  short 
transverse  pieces  of  locust  plank,  would  probablv 
give  elasticity  enough  and  last  as  long  as  the  rail. 

The  growing  popularity  of  cast-welded  joints  is 
making  life  easier  for  the  roadmaster.  as  well  as  for 
the  passenger.  In  well-paved  streets  the  manager 
can  now  consider  the  joint  problem  as  solved,  while 
our  steam-railroad  friends  have  it  with  them  still. 

Cast-welding  has  also  solved  the  bonding  prob- 
lem,    With  rail  ends  thoroughly  cleaned  by  the  sand- 
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blast  process,  there  is  no  reason  why  ihe  joints 
[  not  average  95  per  cent,  of  the  conductivity 
of  the  rails.  Looking  backward  10  years,  when 
the  best  practice  was  a  No.  J  wire,  we  have  an  illus- 
tration of  how  the  demand  has  developed  the  supply. 
In  equipment  the  tendency  is  everywhere  toward 
double-truck  cars,  ecu  up  to  4;  feel  oyer  all  For 
city  traffic.  This  is  a  siill  further  contribution  toward 
the  comfort  of  p  <  it  means  more  power 

to  haul  the  average  passenger,  as  a  16-ton  vehicle 
is  moved  many  miles  with  only  a  ton  of  live  load— 
a  populistic  ratio  not  approved  by  investors. 

car,   which   was    an   omnibus 
weighed   three  t .  -il -  anil    seated    t%  tons 

;sengers.  W<  only  .1"  half  as  well  in  load 
ratio  now.  and  the  average  passenger  is  hauled 
nearly  three  time-  the  distance  for  the  same  fare. 
In  fact,  the  radius  of  a  five-cent  fare  is  gradually 
extending,  and  it  would  seem  as  it  the  logical  con- 
1  must  be  that  bugbear  of  the  American  man- 
ager, a  graded  fare.  The  manager  would  feel  en- 
couraged, perhaps,  toward  an  experiment  in  that 
direction  if  the  nine-mile  rider  were  as  anxious  to 
pay  more  as  the  two-mile  rider  is  to  pay  less.  A 
graded  fare  of  a  cent  a  mile  would  unsettle  real 
estate   values   in  American  cities. 

In  direct-current  street-car   motors  the  manufac- 
turers seem  to  have  approached  as  near  perfection 
a^  they  are  likely  to  get.  the  product  of  all  the  shops 
50    nearly    identical   that   one   must  read   the 
.au    to    find    out    who     built     the    machine. 
pared  with  the  standards  of  10  years  ago.  the 
ni. idem   motor  is  a   wonderful   machine. 

In  power-plant  construction  the  trend  is  from 
the  simple  t"  the  complex,  thus  following  the  law 
of  nature.  The  station  of  10  years  ago  was  an  en- 
gine runing  200  revolutions,  belled  to  a  generator 
riming  1.200,  and  a  piece  of  wire  leading  out  to  the 
trolley  that  passed  the  door.  If  one  such  combina- 
tion was  not  enough,  and  a  mortgage  of  sufficient 
size  had  been  placed  upon  the  pioperty,  two  were 
lit.  Xow  the  engine  builder  is  asked  for  some- 
larger  than  he  ever  built  before,  in  order  to 
drive  a  three-phase  generator  for  which  the  electrical 
company  had  to  erect  a  new  foundry.  The  output 
is  stepped  up  to  a  potential  which  taxes  the  re- 
51  >urces  of  the  insulated  cable  manufacturer  to  trans- 
mit. After  being  transmitted  a  few  miles  it  is 
stepped  down  and  then  transformed  into  the  same 
direct  current  which  was  obtained  years  ago  from 
the    little    belted    plant. 

The  modern  craze  for  the  centralization  of  in- 
dustries is  well  illustrated  by  one  of  these  new  sta- 
tions. Such  a  plant  as  is  now  being  built  in  New 
York  could  furnish  economically  all  the  energy  re- 
1  Hired  in  a  manufacturing  city  of  half  a  million 
people,  light  the  streets  and  buildings,  move  the 
direct  cars  and  elevators,  pump  the  water  and  turn 
the  wheels  of  all  the  factories.  It  is  perfectly  feasible 
and  will  be   done. 

For  long-distance  interurban  work  this  type  of 
power  plant  on  a  small  scale  seems  to  be  admirably 
adapted,  and  its  construction  at  various  points  is 
constantly  noted  in  the  technical  journals. 

In  the  construction  of  conduit  roads  the  field  in 
this  country  is  limited  so  far  to  Washington  and 
New  York,  nor  does  European  practice  seem  to 
favor  this  type,  even  under  municipal-ownership 
conditions,  the  increased  expense  being  out  of  all 
proportion  to  the  slight  advantage  of  immunity  from 
ilu    so-called   unsightly   trolley. 

It  is  announced  that  Liverpool  is  about  to  under- 
take the  construction  of  57  miles  of  trolley  lines,  and 
Glasgow — the  model  municipality — after  sending 
commissioners  all  over  Europe  and  America,  de- 
cided to  build  trolley  lines  and  adds  to  its  mileage 
each  year. 

It  may  have  been  noticed  that  the  term  "deadly," 
as  applied  to  the  trolley,  has  almost  become  obsolete, 
even  in  the  columns  of  Chicago  newspapers,  ex- 
I"  in  nee  having  demonstrated  that  in  this  city  the 
I"  1 -iinal-injury  account  growing  out  of  47  miles  of 
cable  slot  exceeds  that  of  451  miles  of  overhead 
trolley.  Further  than  this,  the  lire  department  has 
not  found  it  necessary  in  a  single  instance  during 
the  last  five  years  to  cut  down  either  a  trolley  wire 
or  a  feeder  cable  mi  the  overhead  construction  above 
referred  in. 

In  elevated-railway  work  Boston  has  made  con- 
siderable  progress  on  a  system  designed  to  relieve 
the  congested  condition  of  its  narrow  streets.  This 
system  will  be  operated  by  electricity.  New  York 
ami  Brooklyn  arc  working  inward  the  substitution 
nl  electricity  for  steam  in  the  operation  of  their 
elevated  lines.  Chicago  has  completed  the  structure 
•  if  ii'  fourth  system,  thus  occupying  the  territory 
northwest  of  thi  business  district  and  near  the  lake 
shore. 

All  tin-  elevated-railway  construction  corresponds 
ii  1  losely  in  it'  electrical  details  with  the  work  done 
on  that  pioneer  American  line,  the  Intramural  at 
the  World's  Fair,  thai  Ihe  engineers  of  thai  remark- 
able road  are  entitled  to  great  credit  as  the  origi 
nators  of  a  scheme  on  which  iheir  followers  hair 
mil  been  able  to  improve. 

The  year  rinses  with  all  materials  which  enter 
into  the  construction  of  electric  railways  costing  fully 
tin  per  cent,  more  than  they  did  at  the  beginning 
and  yet  ihe  advance  in  price  seems  10  stimulate 
projects  and  the  mileage  for  1900  is  likely  to  dun'. 
an  increase  over  1899. 


\i  Yorktown,  Va.,  T.  II.  Hudgeons  and  asso- 
cia'tes  have  organized  the  Chesapeake  Telephone 
and  Telegraph  company,  with  a  capital  of  $20,000. 


Independent    Telephone    Development 

of   1899. 

By  H.  D.  Critchfield. 

Your  New  Years  number  of  1899  contained  an  ar- 
ticle contributed  by  the  writer,  in  which  predictions 
were  made  as  to  the  growth  of  the  Independent 
telephone  movement   for  the  year  just  closed. 

It  is  even  now  impossible  to  detail  the  enormous 
growth  and  unprecedented  progress  marie  during 
1899,  but  sufficient  is  known  to  indicate  that  those 
who  were  most  sanguine  at  the  beginning  of  that 
year  were  conservative  in  their  statements. 

As  staled  at  that  time,  the  development  in  the 
larger  cities  was  limited  and  was  confined  prin- 
cipally to  Grand  Rapids,  Detroit,  Saginaw,  Fort 
Wayne.  Richmond.  Norfolk,  Elizabeth  and  a  num- 
ber nf  other  smaller  cities;  but  since  then  Inde- 
pendent exchanges  have  been  put  into  operation 
in  St.  Louis.  Indianapolis,  St.  Paul,  Minneapolis. 
Cleveland  and  New  Orleans,  and  in  each  instance 
their  success  is  not  only  assured,  but  their  service 
is  eminently  satisfactory,  their  patronage  large  and 
increasing  rapidly.  In  addition  to  this,  work  of 
construction  is  well  under  way  at  Columbus,  Pitts- 
burg, Baltimore  and  Boston.  The  first-named  will 
be  in  service,  with  nearly  4,000  telephones,  by  the 
first  of  April;  Pittsburg  and  Baltimore,  with  large 
lisis.  will  go  into  service  during  the  summer,  and 
the  work  of  construction  is  progressing  satisfactorily 
in  Boston. 

These  are  the  principal  cities  which  have  been 
and  are  being  developed  by  actual  construction  work 
at  the  present  lime,  but  in  addition  to  this  a  very 
large  number  of  cities  of  less  population  but  almost 
ecpial  importance  are  built  or  building.  It  is  a  well- 
known  fact  that  the  small  towns  and  cities  build 
first,  and  during  a  period  of  comparative  inactivity 
in  the  larger  cities  the  smaller  places  were  some- 
what inconvenienced  by  their  inability  to  afford 
communication  to  their  patrons  with  the  business 
centers  of  their  respective  localities,  but  by  the  very 
great  development  which  has  been  and  is  now  tak- 
ing place  in  Ihe  larger  business  centers  of  the  coun- 
try, and  the  splendid  systems  of  telephone  toll  lines 
being  built  by  strong  companies  in  many  of  the  states, 
the  coming  year  will  see  a  more  complete  and  sat- 
isfactory telephone  system  than  has  ever  been  en- 
joyed- by  the  public  in   those  localities. 

The  most  complete  and  accurate  data  which  are 
available  show  that  there  are  to-day  in  actual  op- 
eration in  the  United  States  about  2,600  Independent 
telephone  exchanges,  and  counting,  as  trie  American 
Bell  company  does,  two  telephones  for  each  set 
of  instruments,  or  the  receiver  as  one  and  the  trans- 
mitter as  another,  there  are  in  actual  use  to-day 
more  than    1,000,000  Independent  telephones. 

It  is  impossible  to  give  an  accurate  statement  of 
the  toll-line  mileage  in  the  country,  but  some  idea 
may  be  gained  of  it  by  citing  the  single  state  of 
Ohio,  in  which  there  were  approximately  6.000 
miles  of  toll  lines,  almost  wholly  local  in  character, 
on  the  1st  of  January,  1890:  to  this  during  the  year 
just  closed  has  been  added  1.500  miles  of  toll  lines 
of  like  character;  but  that  which  is  most  important 
is  the  construction  during  that  time  by  one  company, 
the  United  States  Telephone  company  of  Cleveland, 
of  aporoximately  2.000  miles  of  toll  lines,  connect- 
ing the  different  Independent  exchanges  and  t-'lf- 
line  systems  in  the  state.  The  lines  built  by  this 
company  are  first-class  in  every  particular,  using 
40  30-foot,  seven-inch-top.  cedar  poles  to  the  mile, 
set  one-sixth  of  their  length  in  the  ground,  every 
eighth  pole  head-guyed,  carrying  10-pin  cross-arms 
and  No.  to  copper  wire.  This  company  is  not  doing 
a  local  business,  that  ground  being  very  fully  cov- 
ered by  the  Independent  exchanges  in  their  re- 
spective localities,  the  lines  of  the  latter  connecting 
with  those  of  the  long-distance  telephone  company 
just  referred  to. 

Substantially  the  same  condition  prevails  in  In- 
diana. Michigan.  Pennsylvania  and  many  other 
slates  of  the  Union,  while  to  a  greater  or  less  extent 
like  development  has  taken  place  in  practically  every 
state  in  the  Union  during  the  year,  and  within  the 
last  to  davs  an  arrangement  has  been  consummated 
between  the  principal  toll-line  companies  in  Michi- 
gan. Indiana.  Ohio  and  Pennsylvania,  under  which 
business  will  be  interchanged  over  the  lines  of  all 
ihe  principal  foil  lines  and  connections  within  those 
four  states.  This,  of  course,  will  extend  to  other 
states,  and  the  coming  vear  nromises  to  see  a  most 
comprehensive  svstcm  in  full  operation. 

Tt  has  been  demonstrated  by  actual  experience 
thai  it  is  possible  for  ihe  Independent  companies  to 
give  not  only  as  good  but  better  service  for  much 
less  money  lhan  that  exacted  in  the  same  communities 
before  the  Independent  system  was  established,  and 
as  a  result  of  ibis  new  confidence  has  been  inspired 
and  additional  capital,  energy  and  brains  have  be- 
come interested. 

As  predicted  in  the  former  article,  those  engaged 
in  the  Independent  telephone  business,  realizing  the 
necessity  for  first-class  construction  and  unexcelled 
s<  rvice.  have  devoted  their  energies  and  money  to 
rebuilding  and  extending  their  properties.  In  this 
respect  the  progress  made  by  the  Independent  peo- 
ple during  Ihe  year  has  been  fully  as  marked  as  is 
the  development  of  new  territory,  and  in  this  lies 
one  of  the  principal  features  of  strength  of  the  In- 
dependent movement.  The  best  method  of  con- 
struction, best  material,  most  rapid  and  reliable 
switchboards,  most  distinct  and  permanent  tele- 
phones are  being  sought  for  and  used,  and  the  manu- 


facturers of  such  apparatus  have  kept  pace  with 
this  demand  for  better  material. 

There  was  a  time  when  Independent  plants  were 
few  and  far  between,  when  they,  were  isolated,  and 
the  great  bulk  of  the  toivns  and  cities  in  a  given 
locality  were  not  supplied  with  Independent  prop- 
erties. Then  it  was  possible,  and  was,  in  fact,  the 
practice  of  the  old  company  occupying  the  territory 
to  give  either  free  service  or  charge  a  nominal  sum, 
much  less  than  the  cost  of  operation  and  mainte- 
nance, in  any  towrn  in  which  competition  was  estab- 
lished, which  it  was  enabled  to  do  by  maintaining 
its  rates  at  non-competing  points.  But  so  great 
has  been  the  growth  and  so  generally  is  the  country 
being  covered  that  the  licensee  company  is  met 
at  almost  every  point  where  it  has  exchanges  by  a 
vigorous,  thrifty,  well-built,  well-managed  Independ- 
ent plant,  with  the  result  that  it  has  comparatively 
little  non-competing  territory  from  which  it  can 
draw  to  maintain  and  operate  its  property  at  com- 
peting points,  and  the  time  will  soon  be  here  when 
such  methods  of  competition  cannot  longer  prevail, 
when  the  situation  will  resolve  itself  into  the  survival 
of  the  fittest,  the  best  service  for  the  least  money, 
with  the  odds  always  in  favor  of  the  Independent 
companies  by  reason  of  their  local  influence  and 
ownership. 

The  coming  year  bids  fair  to  outstrip  the  year 
just  closed,  and  from  every  point  of  view  the  friends 
of  the  Independent  telephone  movement  have  cause 
for  congratulation  and  hope. 


Recent  Electro-chemical  Progress. 

By  C.  Knox  Harding. 

To  sum  up  in  a  column  the  electro-chemical  prog- 
ress of  a  year  might  have  been  fairly  done  10  years 
ago,  but  in  the  year  1899  a  large  volume  would 
be  taxed  to  recount  the  achievements  in  this  line. 
And  no  one  individual  could  hardly  be  closely  fa- 
miliar with  the  work  in  all  its  specialized  branches. 

As  the  words  "electrician"  and  "telegraphist"  were 
almost  synonymous  in  former  years,  so,  also,  until 
lately,  the  electro-chemist  was  supposed  to  be  closely 
occupied  with  electrolysis  of  aqueous  solutions;  but 
electroplating  in  all  its  branches  and  the  electrolytic 
separation  and  refining  of  metals,  although  large 
industries  and  of  much  importance  commercially, 
constitute  to-day  but  a  small  part  of  electro-chemical 
work. 

For  many  years  the  electrolysis  of  aqueous  solu- 
tions was  practically  the  whole  work  done.  The 
next  step  which  marked  a  new  era  was  the  elec- 
trolysis of  a  fused  bath  of  a  molten  electrolyte,  and 
this  made  possible  a  wade  range  of  operations,  one 
of  which  furnishes  the  world  with  the  metal  alumi- 
num. The  operation  of  a  current  of  electricity  on 
a  fused  mass  produces  a  great  amount  of  heat,  which 
is  utilized  in  many  instances,  at  first  incidentally 
and  finally  as  the  principal  factor  in  producing  the 
desired  chemical  decomposition.  The  electric  fur- 
nace of  to-day  turns  out  tons  of  valuable  products 
which  we  could  never  have  had  except  for  its  use. 
And  these  products  are  not  only  for  the  shelves 
of  the  college  museums,  but  they  are  everyday  com- 
modities. For  instance,  when  dusk  overtakes  a  cy- 
clist on  a  country  wayside  he  strikes  a  match  made 
of  electrolytic  chlorate  of  potash  and  phosphorus 
smelted  from  the  rock  by  electricity,  and  lights  the 
acetylene  gas  produced  from  calcium  carbide,  a 
unique  product  of  the  electric  furnace.  Electricity 
unburns  for  us  the  ashes  of  the  most  inflammable 
material — unburns  the  calcium  which  was  burned 
countless  ages  ago,  back  in  the  infancy  of  the  earth, 
when  it  was  a  seething  counterpart  of  the  sun — 
into  combustible  gas  which  we  burn  again.  We 
might  easily  forget  to  thank  electricity  for  the 
resurrection  of  this  light  of  other  days  or  to  remem- 
ber that  that  this  represents  the  work  of  less  than 
a  dozen  electro-chemists  in  the  last  few  years. 

The  writer  regards  the  liquefaction  of  hydrogen 
and  all  other  gases,  including  air,  as  the  most  im- 
portant scientific  advance  of  the  year  1898.  and  the 
prime  achievement  of  1899  to  be  the  realization  of 
the  electrolysis  of  air  and  other  gases.  When  fully 
realizing  that  all  matter  could  be  solid,  liquid  or 
gaseous,  and  having  so  commonly  electrolyzed 
liquids  and  heated  solids  so  successfully,  electro- 
chemists  did  not  hesitate  to  try  to  prove  wdiat  could 
be  done  to  the  air  and  gases  subjected  to  varying 
electrical  tensions  and  influenced  by  the  presence 
of  various  solid  substances. 

The  remarkable  radiation  emitted  by  uranium  and 
its  compounds  has  been  studied  by  its  discoverer. 
Becquerel.  These  radiations  have  come  to  be  known 
as  Becquerel  rays.  The  rays  continuously  emitted 
from  metallic  uranium  and  its  compounds  have  the 
power  of  passing  through  considerable  thickness  of 
metals  and  opaque  substances,  of  acting  on  a  photo- 
graphic plate,  and  of  discharging  positive  and  nega- 
tive electrification  to  an  equal  degree.  While  in- 
vestigating this  phenomenon  in  the  spring  of  1898  the 
writer  discovered  that  thorium  and  some  other  ele- 
ments had  the  power  of  emitting  Becquerel  rays. 
Later  Mr.  Schmidt  announced  his  discovery  that 
thorium  had  the  power  of  ionizing  the  air  in  itsneigh- 
borhood  and  causing  rays  in  general  properties  quite 
similar  to  Rmitgen  rays.  This  year  (1899)  many  in- 
vestigators have  been  at  work  on  the  subject,  espe- 
cially in  America. 

Much  valuable  information  has  been  published 
about  electrical  conduction  produced  by  uranium 
and  thorium.  Of  interest,  too,  is  the  discovery  of 
polonium  and  radium,  two  new  substances,  which 
are  making  claims  to  recognition  as  elements,  and 


January  6,   1900 


WESTERN  ELECTRICIAN 


13 


which  are  characterized  especially  by  their  remark- 
able radio-activity,  which  they  possess  several  hun- 
dredfold stronger  than  uranium.  The  conductivity 
of  a  gas  exposed  to  cathode,  Rontgen  or  Becquerel 
rays  has  been  explained  by  the  theory  that  the  rays 
in  passing  through  the  gas  produce  positively  and 
negatively  charged  particles  or  clusters  of  molecules 
in  the  gas,  and  that  the  number  produced  depends  on 
the  intensity  of  the  rays  and  the  pressure,  as  well 
as  other  conditions.  The  conductivity  established 
between  two  plates,  say,  two  inches  apart,  forming 
a  break  in  an  electric  circuit,  by  coating  their  ad- 
jacent surfaces  with  a  radio-active  material,  is  most 
easily  conceived  to  be  due  to  the  movements  of 
ionized  portions  of  the  air  conveying  the  current 
across  the  gap.  The  more  powerful  radio-active 
materials  are  capable  of  discharging  a  given  elec- 
trification between  plates  several  feet  apart  in  the 
same  length  of  time  that  is  taken  by  some  of  the  less 
powerful  substances  to  act  through  a  fraction  of  an 
inch. 

I  am  led  to  believe  that  Becquerel  rays  are  not 
the  specific  property  of  the  two  known  elements, 
uranium  and  thorium,  nor  of  the  two  special  ele- 
ments, polonium  and  radium,  but  are  a  property 
manifest  in  some  degree  by  all  metals  and  especially 
remarkable  in  the  heavy  impure  compounds  of  ele- 
ments of  the  higher  atomic  weight,  in  which  there 
probably  exists  a  double  compound  molecule,  which, 
physically,  has  the  characteristics  of  a  possible  ele- 
ment having  twice  the  atomic  weight  of  the  substance 
from  which  it  was  derived.  In  the  absence  of  actual 
knowledge,  I  provisionally  designate  such  as  mon- 
ambic  compounds.  A  monambic  compound  precip- 
itated from  a  solution  of  thorium  and  barium  by  a 
centrifugal  machine  is  10  times  more  radio-active 
than  thorium.  The  purest  thorium  is  less  radio- 
active than  that  with  a  mere  trace  of  the  rare  earths 
— a  trace  of  less  than  one-fifth  of  one  per  cent. 

The  compounds  which  tend  to  produce  light 
emissivity,  if  used  as  an  incandescent-gas  mantle, 
reduce  the  radio-activity  of  the  mantle,  which  indi- 
cates the  wave  length  of  Becquerel  rays  to  be  much 
shorter   than   that    of  light. 

No  scientific  research  can  be  really  important 
which  does  not  lead  to  practical  results,  but  the 
discovery  of  a  method  of  establishing  a  current 
through  a  cold  non-conducting  filament  of  refractory 
non-combustible  material,  with  a  specific  heat  one- 
sixth  that  of  carbon  and  which  would  get  six  times 
hotter  with  a  given  expenditure  of  current  energy, 
must  lead  certainly  to  the  adoption  of  an  incandes- 
cent electric  light  of  the  Nernst  type,  which  can 
be  started  by  the  electrolysis  of  air. 


Advance  in  Electrical  Construction  and 
Inspection. 

By  William  H.  Merrill,  Jr. 

In  reviewing  electrical  inspection  work  for  the 
year  just  closed,  the  point  of  principal  interest  noted 
is  the  satisfactory  operation  of  the  various  mu- 
nicipal ordinances  in  those  cities  which  have  as 
sumed  responsibility  for  their  electrical  conditions. 
The  great  falling  off  in  the  number  of  fires  and 
"burn-outs"  due  to  "grounds"  from  the  contact  of 
wires  with  building  fronts,  awning  frames,  etc.,  can 
be  traced  directly  to  the  vigilance  and  efficiency  of 
municipal  inspectors,  and  bears  ample  testimony  to 
the  correctness  of  the  contention  that  constant  sur- 
veillance can  alone  prevent  electrical  troubles 
where  systems  of  overhead  construction  are  in  op- 
eration. The  simultaneous  death  in  one  city  of  four 
firemen  from  contact  with  the  wires  of  a  high-ten- 
sion circuit  emphasizes  the  fact  that  even  eternal 
vigilance  is  not  the  full  price  of  safety  where  wires 
are  strung  overhead.  The  ultimate  demands  of  the 
modern  city  must  contemplate  the  abolition  of  all 
wires  andpoles  from  the  streets.  Many  construction 
companies,  secure  in  the  enjoyment  of  public  fran- 
chises for  considerable  periods,  now  admit  that  had 
they  adopted  the  underground-conduit  system  at 
the  outset  much  peace  of  mind  would  have  been  se- 
cured and  an  unfortunate  waste  of  capital  obviated. 
It  is  with  difficulty  that  one  may  estimate  the  sav- 
ing in  annoyance  to  the' public  and  interruption  of 
traffic,  as  well  as  the  actual  waste  and  expense  of 
digging  up  streets,  were  the  streets  of  each  metropo- 
lis tunnelled  for  all  subway  conductors,  the  tunnels 
being  accessible  through  manholes  at  street  inter- 
sections. Our  inspection  departments1  have  al- 
ways exerted  whatever  influence  they  possess  to 
encourage  any  movement  toward  burying  the  wires. 
The  past  year  has  witnessed  many  changes  of  this 
nature,  always  recognized  as  good  policy,  and  fre- 
quently  the   result   of   esthetic   considerations. 

The  direct  services  of  our  inspectors  have  been 
largely  rendered  in  the  examination  of  special  equip- 
ments for  light  and  power  installed  in  buildings 
containing  large  insurable  values.  Grain  elevators 
constructed  of-steel  and  electrically  equipped,  pack- 
ing houses,  paper  mills  and  factories  in  which  haz- 
ardous processes  are  carried  on,  all  make  continual 
demands  upon  the  inspection  departments  for  care- 
ful inspection  and  an  accurate  knowledge  of  the 
electrical   fire  hazard. 

The  year  has  witnessed  a  marked  advance  in  the 
direction  of  the  establishment  of  cordial  relations 
between  the  insurance  interests  and  the  manufactur- 
ers of  electrical  devices  and  insulated  wire.  Early 
in  the  year  a  conference  was  called  at  which  the 
manufacturers  of  wire  and  cable  met  with  a  special 

1.  Mr.  Merrill  is  the  electrician  of  the  Electrical  Bureau  of 
the  National  Board  of  Fire  Underwriters. 


committee  of  the  Underwriters'  National  Electric 
association,  and  reached  conclusions  regarding 
specifications  for  wire  coverings  satisfactory  to  all 
concerned. 

The  rapidly  growing  popularity  of  220-volt  sys- 
tems emphasizes  the  fact  that  the  redesigning  of 
many  fittings  intended  for  low-potential  work  is  im- 
perative. In  recognition  of  this  need  manufacturers 
of  switches,  sockets,  cutouts  and  porcelain  goods 
have  submitted  in  some  instances  samples  of  com- 
plete lines  of  stock  to  the  laboratories  for  examina- 
tion and  test;  thus  evincing  an  earnest  desire  to 
co-operate  in  raising  the  standard  of  electrical  fit- 
tings to  meet  the  additional  hazard  entailed  by  the 
use  of  higher  voltages.  Certain  manufacturers,  and 
in  some  instances,  even  the  purchasers  of  electrical 
fittings,  are  known  to  be  carrying  on  tests  of  devices, 
on  their  own  account,  under  the  specifications  of  the 
National  Electrical  Code.  The  manufacture  of  cut- 
out and  distribution  cabinets,  carefully  designed  and 
insulated,  indicates  a  more  refined  as  well  as  sub- 
stantial and  permanent  form  of  construction,  in 
marked  contrast  to  the  old  methods  of  distribution 
under  which  fuse  blocks  were  scattered  about  the 
premises,  often  placed  at  inaccessible  points. 

At  the  Underwriters'  laboratories,  now  located  at 
67  East  Twenty-first  street,  Chicago,  a  distinct  ad- 
vance has  been  made  in  the  laboratory  equipment 
and  consequently  in  methods  of  testing.  As  no  out- 
side alternating-current  supply  is  available  to  the  lab- 
oratories in  their  present  location,  an  especially  con- 
structed alternating-current  dynamo  has  been  in- 
structed, driven  by  a  motor  on  the  Edison  circuit. 
This  alternator  is  wound  with  "pancake"  coils,  and 
gives  very  nearly  a  true  sine  curve  of  electromotive 
force,  enabling  the  maximum  values  of  electromotive 
terce  to  be  accurately  determined.  This  point  is 
of  considerable  value  in  the  attempt  to  arrive  at 
{he  dielectric  strength  of  various  materials  used  as 
insulators,  and  of  wire  and  cable  coverings. 

Realizing  that  the  "time  test"  of  all  electrical  de- 
vices is  the  final  and  frequently  the  decisive  criterion, 
an  effort  has  been  made  to  approximate  it  by  repro- 
ducing in  the  laboratory,  so  far  as  practicable,  the 
actual  conditions  of  service.  For  example,  a  lamp 
socket,  or  a  snap  switch,  is  placed  in  circuit  and 
slowly  turned  "on"  and  "off."  This  operation,  too 
long  and  tedious  to  be  attempted  by  hand,  is  ac- 
complished by  means  of  a  small  motor,  provided 
with  suitable  reducing  gear.  Such  tests  invariably 
indicate  the  weak  spots  in  such  devices,  both  mechan- 
ical and  electrical.  Besides  the  gain  in  thorough- 
ness and  accuracy,  the  commodious  quarters  of  the 
new  laboratories  insure  convenience  and  promptness 
in  testing.  A  system  of  arrangement  of  sample  de- 
vices submitted  by  manufacturers  from  time  to  time 
has  been  perfected,  whereby  similar  products  may 
be  identified  and  compared. 

The  notable  increase  in  and  the  character  of  the 
correspondence  of  the  Electrical  Bureau  with  engi- 
neers, contractors  and  architects  bears  ample  testi- 
mony to  the  fact  that  there  was  never  a  time  in  the 
history  of  electrical  development  when  a  greater 
harmony  obtained  among  the  various  interests  af- 
fected, nor  when  these  various  interests  were  so 
much  of  a  unit  in  desiring  that  the  most  permanent 
and  most  efficient  methods  of  construction  should 
prevail. 


A   PROSPEROUS  YEAR. 


Manufacturers  and  Dealers  Make  Pleas- 
ing Reports  of  the  Business  of  1  899. 

It  is  a  great  pleasure  to  the  Western  Electrician 
to  be  able  to-  present  such  an  encouraging  state- 
ment of  the  condition  of  the  electrical  and  allied 
industries  of  the  country  as  is  shown  by  the  sub- 
joined letters  answering  a  request  for  a  business 
review  of  the  year.  The  statements  speak  for 
themselves  and  show  that  the  volume  of  trade  has 
greatly  increased,  prices  have  gone  up  and  the 
outlook  for  the  future  is  most  promising.  A  nota- 
ble feature  of  the  situation  is  the  remarkable  ex- 
pansion of  the  export  trade. 
Arc  Lamps. 

Belden-Larwill  Electric  and  Manufacturing1 
Company,  Fort  Wayne,  Ind.:  The  business  out- 
look for  1900,  in  our  opinion,  is  considerably  better  than 
last  year.  Enclosed  arc  lamps  are  replacing  the  open 
lamp,  not  only  on  account  of  saving1  in  operating  expense, 
but  also  because  of  the  light  being-  much  more  satis- 
factory. Our  factory  has  many  orders  for  the  spring 
aJready  signed,  and  many  more  ready  for  signature. 

Helios -Upton  Company,  Peabody,  Mass.:  We 
consider  the  outlook  for  1900  a  very  promising  one. 
The  general  business  in  electrical  and  allied  lines,  par- 
ticularly in  our  branch,  has  been  getting  better  and  better 
during  the  past  year  and  we  have  been  much  pleased  to 
see  it  come  gradually,  thus  indicating  that  the  growth 
and  value  will  be  of  longer  duration  than  if  it  came 
with  a  rush.  We  think  the  electrical  business  is  get- 
ting onto  a  firmer  basis  and  that  the  public  is  getting  bet- 
ter acquainted  and  more  educated  on  the  points  of  elec- 
trical science  than  ever  before.  The  "quack  electrician," 
as  we  may  perhaps  call  him,  is  fast  disappearing  and 
only  those"  thoroughly  acquainted  with  electricity  will 
soon  be  left,  as  is  perfectly  right  and  proper.  We  think 
the  prospects  are  that  the  business  will  continue  to  grow 
and  expand  for  two  or  three  years  to  come,  anyway,  and 
we  hope  for  a  longer  period.  It  will  soon  be  a  question 
with  us  of  extending  our  manufacturing  facilities,  the 
present  ones  being  much  overcrowded  at  this  time. 

Sterling  Arc  Lamp  Company,  New  York:  The 
great  business  and  industrial  revival  of  the  last  year  has 
perhaps  affected  no  line  of  industry  so  much  as  that 
of  the  electrical.    In  our  own  particular  field— electric  arc 


lamps— we  may  say  that  the  last  year  has  been  a  most 
unprecedented  success  for  us.  In  factories,  mills  etc., 
where  they_  have  been  content  for  years  \>>  struggle  along 
with  the  inefficient  gas-light,  a  most  extraordinary  de- 
mand for  electrical  Illumination  hys  made  itself  felt."  with 
the  result  that  we  are  literally  swamped  with  orders  to 
meet  the  demand  for  isolated  plants.  To  some  extent 
this  is,  of  course,  due  to  the  eihciency  attained  by  the 
new  type  of  enclosed  arc  lamps,  admitting  its  introduc- 
tion into  fields  entirely  closed  to  the  open  type  of 
arc  lamp.  The  central-station  trade,  too,  has  shown  the 
same  wonderful  improvement.  As  American  skill  and 
workmanship  are  being  appreciated  abroad,,  the  demand 
for  our  goods  on  the  other  side  is  constantly  increasing, 
and,  speaking  again  for  ourselves,  we  have  found  the 
most  nattering  success  in  uur  export  trade,  notably  in 
England  and  the  continent,  China,  Japan  and  in  South 
America.  We  feel  that  1900  will  be  a  prosperous  year 
with  the  electrical  trade,  and  are  so  convinced  of  it  that 
we  have  already  decided  to  enlarge  our  shops  and  double 
our  output. 

C.  J.  Toerring  Company,  Philadelphia:    We  are 

perhaps  not  in  a  position  to  give  you  anv  idea  of  the 
business  outlook  for  1900,  inasmuch  as  we  have  been  in 
business  only  for  a  few  months.  As  far  as  we  are  con- 
cerned, however,  we  see  enough  business  on  hand  to  more 
than  double  our  present  output  each  month.  For  the 
last  three  months  we  have  doubled  our  output  for  each 
succeeding  month,  and  find  ourselves,  at  the  present 
time,   over  a  month  behind  ordeis. 

Batteries. 

American  Battery  Company,  Chicago:  Un- 
doubtedly more  business  has  been  done,  both  in  the 
electrical  and  allied  lines,  especially  in  the  manufactur- 
ing branch,  but  we  believe  with  a  very  much  smaller 
per  cent,  of  net  profit  than  would  be  apparent  to  the 
casual,  unthinking  observer.  Large,  controlling  combina- 
tions may  have  made  some  money,  but  not  at  all  com- 
mensurate with  the  capital  involved.  Many  small  houses 
must  be  content  at  the  end  of  the  year  with  a  compara- 
tively small  sum  to  the  credit  side  of  profit-and-loss  ac- 
count. Regarding  the  outlook  for  1900:  We  look  for  the 
bursting  of  many  of  the  overcapitalized  trusts  formed  in 
the  last  two  years.  If  this  actually  takes  place  it  is  un- 
necessary for  us  to  point  out  the  inevitable  result  iu  all 
kinds  and  classes  of  business.  The  prosperity  of  to-day, 
built  upon  an  insecure  and  unnatural  foundation,  cannot 
long  endure.  We  write  these  sentiments  after  the  most 
prosperous  year  we  have  ever  had  in  our  business. 

Gordon  Battery  Company,  New  York:  Viewed 
from  the  point  of  view  of  the  primary-battery  manu- 
facturer we  are  of  the  opinion  that  the  year  just  closing 
has  been  one  of  large,  but  not  profitable,  business — large, 
inasmuch  as  the  sales  have  exceeded  those  of  any  pre- 
vious year  in  the  history  of  the  business,  hut  unprofitable, 
owing  to  the  advance  in  the  cost  of  all  material  which 
enters  into  the  construction  of  the  battery.  With  us,  the 
benefits  resulting  from  an  enormous  increase  in  the  gross 
business,  as  compared  with  189S  (and  1S98  was  equally 
large  in  the  comparison  with  1S97)  has  been  just  about 
offset  by  the  increase  in  the  cost  of  raw  material.  Owing 
to  the  competition  prices  have  not  been  advanced  to  any 
extent.  The  carbon,  open-circuit  battery  business  is  in 
no  better  shape  than  it  was  a  year  ago.  The  Cleveland 
people  secured  a  practical  monopoly  of  the  electric-light 
and  dynamo-carbon  business  during  the  year,  but  the 
battery-carbon  market  continues  in  a  demoralized  state, 
with  prices  so  low  as  to  admit  of  no  margin  for  the  manu- 
facturers. We  see  no  prospect  for  an  immediate  settle- 
ment or  arrangement  whereby  living  prices  niay  be  es- 
tablished. A  settlement  of  the  carbon  porous-cup  situ- 
ation is  liable  to  occur  at  any  time,  on  which  we  look 
for  somewhat  higher  prices  for  those  types  of  cells.  We 
are  of  the  opinion  that  it  will  be  settled  against  the 
Cleveland  people,  in  which  case  the  trade  will  revert 
to  two  manufacturers,  and  they  stand  ready  to  advance 
the  prices  to  a  point  where  a  fair  manufacturer's  margin 
of  profit  is  possible.  In  our  own  manufacture,  however, 
the  prospects  for  the  coming  year  are  better  than  those 
indicated  at  any  former  time.  The  increase  in  railroad 
construction  and  the  tendency  to  improve  road-beds  and 
signal  systems  call  for  a  large  increase  of  battery  plant 
and  we  are  feeling  this  improvement  and  demand. 

Laclede  Battery  Company,  Kokomo,  Ind.:  We 
are  pleased  to  sav  that  our  business  is  better  now  than 
it  has  been  for  the  last  three  years  and  the  outlook  for 
1900  is  most  flattering.  There  seems  to  be  a  growing 
demand  for  the  very  best  in  all  lines  of  electrical  ap- 
paratus and  we  confidently  believe  that  electrical  sup- 
plies especially  are  settling  down  to  a  solid,  substantial 
basis. 

William  Roche,  New  York:  As  far  as  my  busi- 
ness goes,  the  year  just  eilded  has  been  a  very  successful 
one  with  me.  "Having  more  than  trebled  floor  spaee  this 
year,  I  believe  I  will  be  within  the  limit  when  I  say  that 
I  did  over  five  times  as  much  business  this  year  as  I 
did  last.  I  hope  to  double  my  business  next  year. 
Through  every  phase  of  it  I  believe  that  it  pays  to  make 
an  honest  article. 

Boilers,  Cranes  and  Steam  Auxiliaries. 

Aultman  Company,  Canton,  O.:  The  volume 
of  our  business  in  elevating  and  conveying  machinery 
during  the  year  just  closed  has  been  very  large  and  of  a 
very  satisfactory  character.  We  note  a  distinct  tendency 
toward  better  goods.  Trices  have  been  very  satisfactory 
and  collections  excellent.  There  has  been  little,  if  any, 
speculative  element  in  our  trade,  and  we  look  for  favor- 
able  conditions   to   prevail   during  1900. 

Crane  Company,  Chicago:  Our  business  in  1S99 
has  been  extremely  satisfactory.  The  demand  for  valves, 
fittings  and  pipe  has  been  much  greater  than  that  of  any 
other  year,  especially  for  high-pressure  material  for 
large  power  plants.  Our  works  have  been  run  to  their 
utmost  capacity,  in  some  departments  both  night  and 
day,  but  as  we  have  built  an  addition  to  the  plant,  in- 
creasing our  capacity  by  100  tons  of  iron  per  day,  we  ex- 
pect to  handle  the  business  of  1900  with  greater  ease. 
The  business  outlook  for  the  coming  year  seems  to  be 
favorable. 

G-reen  Fuel  Economizer  Company,  Matteawan, 
N.  Y.:  Our  business  during  the  last  year  has  been  very 
satisfactory  in  electrical  lines,  and  the  outlook  for  1900 
seems  to  be  very  bright.  We  are  of  the  opinion  that 
the  good  times  have  come  to  stay  for  awhile. 

Pawling  &  Harnischfeger,  Milwaukee,  Wis.: 
The  volume  of  business  for  the  last  year  has  been  largely 
in  excess  of  any  previous  year's  sales.  The  enormous  in- 
crease in  the  price  of  raw  materials  and  the  difficulty  of 
securing  prompt  delivery  from  the  mills  have  been  quite 
a  serious  drawback,  and  on  this  account  we,  in  com- 
mon with  all  other  manufacturers  in  our  line,  have  been 
greatly  hampered  in  the  executiou  of  our  contracts.  We 
have  been  obliged  to  carry  very  large  stocks  of  raw 
materials  in  order  to  be  in  a  position  to  depend  upon 
having  necessary  materials  when  they  were  required. 
Our  sales  have  been  more  than  double  our  output  for  1S9S, 
and  we  have  been  operating  our  plant  night  and  day  for 
over  a  year.  During  the  year  we  have  made  very  ex- 
tensive 'additions  to  our  plant,  both  as  to  the  matter 
of  new  buildings  and  new  mechanical  equipment.  We 
have  completed" and  put  in  operation  a  four-story  brick 
machine  shop  114  bv  125  feet,  which  we  have  supplied 
with  the  most  approved  machinery  and  tools,  including 
four  electric  traveling  cranes,  and  are  equipped  with 
every  appliance  for  the  rapid  and  economical  handling 
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<>f   work.    We   dow   have   under  construction   a    modern 
«*.-iu  nil   power  station,    which   we  expeci    to   uavi 
plctcd   by  January  1st,  or  shortly   thereafter.     Regarding 

■    Ihe  year  1900,  would  say  thai  we  have 
reason    to    anticipate    a    vcrj    satisfactory    year's    busl- 

B.  F.  Sturtevant  Company.  Boston,  Mass.:    We 
can  rcporl  an  Increase  of  nearly  10  per  ceut.  in  the  volume 
Luess  for  1899  over  that  ot  1 1 »*-  previous  year. 
shipments,  hotb  foreign  and  domestic,  Included  Ian 
blowers  f<-r  all  purposes,  heating,  ventilating,  drying  and 
mecnanlcal-draii  ap  ppai  atus, 

etc.    During    the    last    year  an    addition    coi  erlng   20,000 
square  feet  has  bee 

department,  which  has  shown  the  most  rapid  growth,  the 
output  having  more  than  doubled  during  the  year,  and 

ring  principally  electric  fans  and  special  gem 
sets,     iii-   sale  ol   meehanlcal-drafi   apparatus   lias   been 
practically  quadrupled,  while  the  output  of  engines  bas 
■.-third  over  thai  of  the  preceding  year,  and 
has  Included  manj  -  srns.    The  outlook  for  trade 

in  1900  is  most  hopeful,  and  it  is  felt  that  although,  owing 
to  the  Increased  cost  "f  raw  material,  prices  have  been 
material^  advanced,  they  have  practically  reached  high- 
.    njark. 
Wickes  Brothers,  Saginaw,  Mich.:  In  our  boiler 
department    wie  have  done  a    larger  business   than   evei 
before  in  the  year  1S99,  a  good  portion  of  which  has  been 
with  electrical  Industries  of  one  kind  and  another.    Of 
.    in    this   line  prices    have   been   considerably   ad- 
vanced,   this    being    uecessltated    by    the    high    price    of 
■     ■       -in  so  far  we  have  noi   observed  tbiit  this  has  In 
any   great   degree  tended   to  discourage  the  installation 
of  new  plants  or  the  extension  of  old  ones  now  in  use. 

Carbons. 
Hugo  Beisinger.    New   York:    The  demand   for 
my    high-grade   Imported   carbons   during   lsyy  has    been 
extremely  satisfactory,  and  from  Indications  of  the  last 
months   I   expeci    a   continually  Increasing  sale  of 
ibis   article.    The    general    tendency    of   using    the    best 
quality,  which  bas  become  more  noticeable  with  the  re- 
turned prosperity  in  every  branch  of  tbe  trade,  has  made 
Itself  favorably  felt  In  regard  to  arc-light  carbons.    Tbe 
••in  look    for    a    cousldi  rabiy    increased    demand    tor    tbe 
...   year  Is   therefore  very  promising. 

Dynamos  and  Motors. 

Bullock  Electric  Manufacturing  Company, 
i  ilnclitnati:  We  are  more  than  gratified  with  the  business 
which  has  come  to  us  daring  the  year.  While  our  capac- 
ity of  1898  was  trebled  at  tbe  beginning  of  1899.  we  have 
found  it  necessary  to  work  a  night  and  day  force,  and 
ii  wi  do  not  receive  another  order,  at  the  present  mo- 
ment  we  ean  work  our  present  force  for  several  months 
in  come.  Tbe  outlook  for  19U0  is  very  bright  and  from 
our  point  of  view  we  can  see  no  reason  why  our  busi- 
uess  should  not  be  again  trebled  over  that  which  we  have 
done  this  year.  We  have  touud  it  very  difficult  to  se- 
cure promptly  raw  material,  such  as  castings,  copper  bar 
and  wire,  and  some  classes  of  insuiatiug  materials.  The 
tremendous  rush  of  business  does  not  seem  to  be  confined 
to  any  particular  class  of  trade,  but  to  every  branch  of 
American  industry,  our  foreign  business  for  1S99  will 
be  Uve  times  what  it  has  been  in  former  years  and  bids 
fair  to  more  than  double  its  present  volume  in  1900. 

Elwell-Parker  Electric  Company  of  America, 
Cleveland,  O. :  Our  business  in  electric  generators  and 
■  bas  increased  very  much  during  the  year,  and  in 
an  increasing  ratio.  Prices  are  materially  higher,  enough 
so  to  cover,  not  only  the  increase  in  cost  of  our  raw  ma- 
terial and  labor,  but  also  to  give  us  an  increased  margin 
>>(  profit.  Manufacturing  facilities,  as  affecting  time  of 
delivery  of  orders  received,  are  a  more  vital  considera- 
tion than  a  somewhat  higher  or  somewhat  lower  price 
on  such  orders,  and  those  concerns,  therefore,  which  were 
Lted  enongh  to  enlarge  their  manufacturing  facili- 
ties are  now  securing  very  satisfactory  results  from 
such  enter] i rise.  The  increased  demand  from  foreign 
■  "inarii-.-,  fur  American  electrical  machinery  and  the  good 
prices  that  seem  to  be  obtainable  on  such  business,  by 
virtue  of  the  goods  being  American,  form  a  very  notice- 
able feature  of  recent  development,  in  our  business  at 
least.  We  are  of  opinion  lhat,  viewed  from  no  higher 
standpoint  than  that  of  advertising,  tbe  successful  ex- 
pli  Its  of  ibis  country  in  1S9S,  in  its  unpleasantness  at  that 
time  with  Spain,  have  been  and  are  of  great  benefit  to 
tins  country.  We  have  met  many  foreigners  from  many 
for<  j-ii  countries,  and,  judging  from  what  they  say  with 
cal  unanimity,  American  manufactories  are  firmly 
established  on  the  score  of  price,  delivery  and,  most  of 
all.  on  the  score  of  design  and  quality.  The  conclusion 
seems  to  be  that  our  foreign  business  is  bound  to  become 
vastly  greater  than  it  is  now,  and  that,  too  in  the  very 
near  future.  As  to  the  year  1900.  we  don't  see  how  this 
country,  at  least  can  miss  a  year  of  prosperity  greater 
still  than  tbat  of  the  year  1S99.  J  b 

Emerson  Electric  Manufacturing  Company 
St  Louis,  Mo:  During  the  year  1S99  we  have  been  highly 
guititicd  at  the  increase  of  business  in  all  lines  of  our 
manufacture,  and  from  all  present  indications  we  con- 
alder  that  the  "prosperity  of  1899  will  continue  through 
1900  We  are  Battened  that  "bard  times"  in  tbe  electrical 
is  are  a  thing  of  the  past  and  that  satisfactory 
results  will  follow  intelligent  effort  for  an  indefinite 
length  of  time  to  come. 

Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.: 
ii  Is  i.iOj.-r  difficult  for  us  to  make  such  reply  regarding 
i  he  business  of  the  past  year  as  we  should  like  to  do 
for  the  reason  tbat  the  present  company  has  only  been 
In  operation  since  about  the  first  of  May,  and  it  Is  im- 
possible for  us  to  compare  our  business  accurately  with 
the  business  of  the  former  Fort  Wayne  companies.  In  a 
tl  way,  however,  we  would  state  that  we  have 
I. .iin.l  business  lu  the  last  year  very  much  better  than  for 
a  number  of  years  back.  We  started  in  under  very  un- 
favorable circumstances,  very  much  handicapped,  but 
wive  thus  far  done  a  very  large  and  very  satisfactory 
business,  and  the  outlook  for  tbe  future  Is  very  promis- 
ing,  indeed. 

Gates  &  Randolph,  Chicago:  We  have  had  a 
active  year  for  1S99  in  ihe  way  of  alternating  and 
direct-current  apparatus  for  light  and  power  plants,  we 
nave  furnished  over  30  large  plains,  ihe  large* ing  th- 
orn- ror  alternating  current  in  the  power  plan!  of  Armour 
at  ihe  .Stock  Sfards,  which  amounted  to  over 
*3uo,ww.    The  advent  of  the  automobile  is  the  precursor 

'liange   In    Ihe   iiu-t  hn.l-;    -,|    |.,eal    haulage   and    passeri- 

-■  '  transportation.  France  has  been  the  first  in  en- 
:ouraging  this  enterprise,  but  when  the  American  pco- 
ple  lake  i,M,,i   0f  this   problem,   they   win   solve  it,    the 

same    OB    the    electric    railway,    in    which    they    are   far    In 

ce    Of  all    other    ralinns.     We    predict    for    the    vear 

1900  an  even  i "e  prosperous  business  than  we  have  bad 

for   the  year   IS99.    Our  greatefi   difflcuttj    bo     I a 

gelling  apparatus,  rather  Mian  selling  It.  The  advance 
[p  price  bas  noi  affected  the  purchaser,  as  it  has  not 
been   so  gr.-ai    in  tin-  electrical   line  as  hi   many  others. 

General  Electric  Company,  Schenectady,  N.  Y.: 
our  business  bas  shown  a  very  material  Increase  over 
thai  of  1898.  This  is  due  partly  to  the  Increased  prices 
which  have  been  made  necessary  on  nccouni  of  the  ib- 
normal  adval s  in  the  price  of  raw  materials,  amount- 
ing   "ii    some    Importanl    Hems,   such   as   sheet-iron     to 

:1 i  i" ''  cent,  advance.    While  ihere  seems  to  be  no 

evidence  al  the  present  time  that  prices  of  raw  material 
will  Show   any    marked   decline  during-  tne  coming  year 
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ue  believe,  nevertheless,  that  raw-material  costs  (and 
therefore  prices)  have  reached  tbe  high-water  mark. 
Local  companies  arc  paying  more  and  more  attention  to 

econo >s  n[  -ration,  both  Inside  and  outs f  their 

stations,  and  to" intclligeni  thods  of  charging  custom- 
ers forcurreni  consumed,  with  the  result  thai  there  have 
been    many    plains    during    the    past    year    which    have 

throwi r  old  ami  obsolete  apparatus  and  supplies  and 

installed  modern  appliances  In  their  place,  'luierc  has 
been  a  very  marked  advance  made  in  the  general  lutro- 
duction  of  enclosed  arc  lamps,  both  for  commercial  and 
street-lighting  purposes,  on  alternating  and  direct  cur- 
rents, and  this  progress  bids  fair  to  be  equally  advanced 
during  the  coming  year.  Apart  from  the  constantly  in- 
creased sizes  of  machines,  there  have  been  no  radical 
changes  during  the  oast  year  in  methods  or  systems  of  In- 
stallation and  dlstribuiiuu.  In  electric-railroad  work  the 
tendency  toward  larger  and  heavier  cars  and  higher 
speeds  (with  correspondingly  larger  and  more  powerful 
motors)  is  very  marked,  and  many  steam  roads  are  now 
giving  serious  attention  to  the  pioblem  of  the. electrical 
equipment  of  branch  lines.  It  is  an  interesting  fact  that 
in  such  installations  the  electrical  apparatus  forms  about 
20  per  cent,  only  of  the  total  cost  of  equipment.  In  fact, 
ibis  percentage  is  true  for  any  large  central  station,  the 
land,  buildings,  boilers,  engines,  etc.,  outside  of  electrical 
machinery,  amounting  to  about  Su  per  ceut.  of  tbe  entire 
expense. 

Holtzer-Cabot  Electric  Company,  Brookline, 
Mass.:  We  are  free  to  state  tbat  as  far  as  our  ex- 
perience goes  the  present  stale  of  electrical  business  is 
exceedingly  bright,  while  the  indications  all  point  to  a 
continuance  of  a  large  demand  for  electrical  apparatus  of 
all  kinds.  A  very  gratifying  part  of  the  present  outlook  is 
the  increasing  export  trade.  We  find  a  steady  foreign  mar- 
ket for  our  products,  which,  with  tbe  large  home  demand, 
is  raxing  our  capacities  to  the  utmost.  Notwithstanding 
the  fact  that  two  years  ago  we  erected  a  new  building 
to  be  in  better  position  to  take  care  of  our  customers,  we 
were  this  spring  compelled  to  erect  another  four-story 
addition  to  our  factory,  giving  us  a  greatly  increased 
space.  But  so  rapidly  have  the  orders  for  goods  in  our 
various  departments  come  in  that  our  present  facilities 
are  barely  able  to  cope  with  the  orders,  necessitating 
working  our  staff  overtime  four  or  five  days  in  the  week, 
in  regard  to  a  probable  continuance  of  this  demand  for 
electrical  goods,  certainly  every  sign  seems  to  warrant 
the  opinion  that  this  is  to  increase,  rather  than  diminish. 
The  rapid  extension  of  the  telephone  business  is  likely 
to  continue,  as  that  is  a  field  where  there  is  still  very 
large  room  for  development,  while  the  number  of  new 
industries  tbat  have  been  and  are  being  started  requiring 
electrical  equipment  for  their  operation  greatly  increase 
tbe  business  of  the  electrical  manufacturing  companies. 
Milwaukee  Electric  Company,  Milwaukee,  Wis.: 
We  are  rather  young  in  the  business  to  give  an  opinion 
which  will  carry  much  weight.  We  can,  however,  state 
that  so  far  our  business  has  been  exceedingly  large  but 
we  feel  that  the  prices  are  not  as  high  as  they  ought  to 
be.  Prices  have' not  advanced  in  proportion  to  the  ad- 
vance in  raw  material.  We  feel  that  the  outlooii  for 
19lM)  is  very  good  and  we  look  for  a  rise  in  prices. 

John  S.  Nowotny,  Cincinnati,  O.:  For  the  last 
six  months  we  have  done  an  unusually  large  amount  of 
business  in  our  line  and  the  indications  for  continued 
good  business  throughout  the  coming  year  are  excel- 
lent. Those  who  are  not  busy  now  never  will  be,  be- 
cause there  is  much  business  to  be  had,  electrically,  as 
well  as  in  other  lines,  at  present,  and,  as  far  as  we  are 
able  to  judge  by  careful  observation,  we  are  just  emerg- 
ing into  a  period  of  prosperity  throughout  the  entire 
country  that  will  keep  the  mills  and  mercantile  estab- 
lishments all  over  our  land  busy  throughout  the  year  1900 
and  longer. 

Siemens  &  Halske  Electric  Company  of 
America,  Chicago:  The  year  1899  has  been  our 
banner  year;  we  have  taken  more  contracts  and  now 
have  more  business  upon  our  books  than  at  any  pre- 
vious time  since  the  organization  of  our  company. 

B.  E.  Sunny,  Chicago:  The  electrical  business 
of  this  country  for  the  last  year  has  shown  a  very 
gratifying  increase— approximately  60  per  cent.  The 
great  development  in  alternating  apparatus,  making  pos- 
sible the  utilization  of  waterpowers  aud  affording  eco- 
nomical systems  of  distribution  over  large  areas,  has  con- 
tributed largely  to  this  result.  The  improvements  in  en- 
closed arc  lamps,  particularly  for  alternating  circuits, 
has  been  another  important  factor  in  the  last  year's  busi- 
ness, and  many  small  series  arc  dynamos  have  been  dis- 
placed. The  modern  central  station  of  to-day  should  con- 
tain practically  but  one  class  of  machinery,  capable  of 
furnishing  current  for  .all  classes  of  work.  The  develop- 
ment of  multiphase  generators,  rotary  converters  and  ac- 
cessories has  made  this  possible.  There  is  a  decided  ten- 
dency toward  the  installation  of  larger  and  better  equip- 
ments, not  in  machinery  alone,  but  switchboards  and  ap- 
pliances, and  we  look  for  a  considerable  amount  of  busi- 
ness In  1900  in  the  way  of  rebuilding  existing  plants,  sub- 
stituting  modern  machinery  for  obsolete  and  inefficient 
types,  as  well  as  the  furnishing  of  apparatus  for  new  in- 
stallations, particularly  for  power  work. 

Triumph  "Electric  Company,  Cincinnati,  O.: 
Our  business  in  the  last  year  has  been  In  excess  of  any 
previous  year's  business  by  over  100  per  cent.,  and,  judg- 
ing from  the  inquiries  that  we  have,  it  looks  as  if  the 
coming  year's  business  will  be  in  advance  of  the  pres- 
ent, we  might  incidentally  mention  that  we  are  crowded 
with  orders  and  have  several  large  orders  booked  that 
are  not  to  be  delivered  until  next  spring. 

Electrical  Heaters. 

American  Electrical  Heater  Company,  Detroit, 
Mich.:  The  business  with  us  in  nur  particular  field,  that 
of  electric  heating  in  all  its  branches,  hns  grown  with 
enormous  rapidity  during  Ihe  last  year,  each  month  more 
than  doubling  the  corresponding  month  of  1S9S,  and  in  a 
number  of  months  ihe  business  has  equaled  for  each 
week  of  the  month  the  total  for  the  full  mouth  of  the 
previous  year.  This  Increase  has  not  been  for  any  par- 
ticular line  of  heating,  but  a  steady  Increase  In  all  the 
different  lines  we  make,  and  as  our  devices  are  used 
in  the  household,  as  well  as  In  so  many  different  kinds 
of  manufacturing  concerns,  it  goes  to  show  that  all  are 
prospering  alike.  The  outlook  for  1900  is  bright  and  we 
took  for  the  same  Increase  for,  the  coming  year  over  that 
Of  1899    as  this  year  has  been  over  1S&8. 

Simplex  Electrical  Company  (Heating  Depart- 
ment), Cambridgeport,  Mass.:    Business    in    189!) 

lias   I n   of  greater  volume  than    has  over  existed  before 

In  Ihe  electrical  industry,  beyond  question.  In  our  par- 
ticular line  the  increase  for  the  last  18  mouths 
has  been  constant  and  Important.  Every  thing  Indb-aies 
continued  improvement  for  the  coming  year,  and  it  Is 
our  belief  that  we  shall  see  an  equal  measure  of  success 
In  all  lines,  A  steady  foreign  demand  for  all  American 
products  indicates  this,  as  well  as  every  other  sign  of  the 
times. 

Electroplating  Apparatus. 

Zucker  &  Levett  &  Loeb  Company,  New  York: 
Our  opinion  of  the  business  of  this  year  in  the  United 
States,  In  the  electrical  and  allied  lines,  is  that  it  has 
been  the  best  year  that  this  country  has  had  for  many 
years,  We  think  that  the  country  Is  in  a  very  pn.spef- 
ous  condition  at  the  present  time,  aud  the  outlook  for 
1900  Is  very  promising. 
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Engines. 


Edward  P.  Allis  Company,  Milwaukee,  Wis.: 
We  were  never  so  much  crowded  with  orders  us  al 
present,  both  in  the  line  of  engines  for  electric  work 
and  for  blast  furnaces  and  steel  works.  We  consider 
the  outlook  for  1!W0  as  excellent,  and  the  volume  of  busi- 
ness to  be  secured  is  only  limited  by  our  capacity. 

Buckeye  Engine  Company,  Salem,  O.:  The 
business  of  the  year  has  been  phenomenal  in  amount,  in 
almost  all  lines  of  manufacture.  Certainly  we  never  saw 
such  a  yeur,  especially  iu  electrical  lines  and  among  the 
manufacturers  of  crude  and  finished  irons.  It  seems  as 
though  the  people  of  this  country  are  trying  to  do  two 
or  three  years'  work  In  one,  and  were  it  not  for  the 
fact  that  1900  is  a  presidential  year,  we  should  look  for 
a  continuance  of  similar  experience  for  a  twelvemonth 
yet,  or  even  longer.  Possibly  the  usual  slump  in  presi- 
dential years  will  not  come  about  in  1900,  but  that  is  to 
our  mind  the  only  cloud  on  the  business  horizon  that  is 
likely  to  affect  or  make  1900  a  less  prosperous  business 
year  than  1899. 

Charter  Gas  Engine  Company,  Sterling,  111.: 
We  are  pleased  to  report  exceedingly  line  business  in  the 
electrical  and  allied  lines  and  our  anticipation  for  19W 
is  that  there  will  be  even  a  greater  deinnnd  in  our  line. 
There  has  been  gratifying  advance  made  in  tbe  use  of 
the  gas  engine  for  electrical  purposes  and  the  advantages 
of  such  a  power  are  being  appreciated  more  and  more,  for 
it  is  ready  for  use  at  any  time,  uses  gasoline  in  pro- 
portion to  the  amount  of  work  done,  requires  no  atten- 
tion, when  stopped  all  expense  ceases,  and  gives  perfect 
immunity  from  danger  of  tire  or  explosion. 

Fitchburg  Steam  Engine  Company,  Fitchburg, 
Mass.:  Our  knowledge  of  electrical  work  is  limited  to 
the  demand  for  our  engines  for  such  use.  We  have  had 
a  very  good  demand  in  this  line,  but  our  orders  have  been 
so  profuse  for  other  branches  of  work  that  we  have  not 
pressed  the  electrical  line.  The  increase  of  business 
since  the  first  of  February  has  been  gratifying,  both  in 
extent  and  solidity.  The  country  was  practically  drained 
of  all  finished  products  and  the  sudden  betterment  of 
business,  making  a  demand  for  all  sorts  of  goods,  has 
made  a  tremendous  business  for  all  manufacturers.  The 
outlook  for  1900  and  tbe  two  or  three  years  succeeding 
we  believe  to  be  most  excellent.  The  relative  price 
conditions  between  raw  material  tmd  manufactured 
goods  will  doubtless  assume  a  more  favorable  aspect  for 
the  latter  as  things  average  up.  While  labor  has  had 
the  best  end  of  the  bargain  the  last  six  or  seven  years, 
we  believe  that  it  will  also  receive  great  benefit  in  the 
large   advances   already  made. 

Philadelphia  Engineering  Works,  Philadelphia: 
Our  volume  of  business  for  the  year  just  closed  has- 
about  doubled  that  of  the  previous  year.  We  could,  un- 
doubtedly, have  taken  very  considerably  more  work,  but 
owing  to  scarcity  of  raw  material  we  could  not  make 
satisfactory  deliveries.  In  reference  to  foreign  ship- 
ments, beg  to  say  that  they  have  fallen  off  somewhat, 
this  probably  being  due  to  our  increased  prices  for  ma- 
chinery and  the  war  in  the  Transvaal.  We  have,  how- 
ever, shipped  electric  traveling  cranes  to  Germany,  blast- 
furnace and  hot-blast  stove  fittings  to  Russia  and  blow- 
ing engines  to  Great  Britain  and  Germany.  We  are  now 
enlarging  our  plant  very  materially,  adding  to  our  ma- 
chine shop  and  boiler  shop  buildings  and  machinery.  Our 
facilities  will  thereby  be  improved,  as  well  as  capacity 
for  turning  out  more  work.  The  outlook  for  trade  in  1990 
iu  our  line  is  particularly  promising,  and  while  we  do 
not  look  for  greatly  increased  prices  now  ruling,  there 
will  undoubtedly  be  plenty  of  business  offering. 

Phoenix  Iron  Works  Company,  Meadville,  Pa.: 
The  business  for  1899  has  been  one  of  unusual  activity. 
both  for  the  engine  and  boiler  business,  particularly 
the  latter.  We  have  had  u  greater  number  of  orders 
than  we  have  had  for  a  number  of  years,  and  have  been 
obliged  to  run  our  concern  to  its  utmost  capacity.  We 
have  labored  under  a  good  deal  of  disadvantage,  due  to 
the  difficulty  of  getting  men  and  material.  We  have 
never  known  a  time  when  the  mills  have  been  in  such  11 
congested  condition,  and  from  the  present  outlook,  we  are 
inclined  to  believe  that  the  business  for  1990  will  be 
fully  equal,  if  not  greater,  than  the  business  of  the  past 
year.  The  one  encouraging  feature  is  that  there  is  a 
growing  export  demand  for  American  machinery,  and  we 
are  constantly  receiving  letters  from  new  quarters,  and 
from  persons  whom  we  never  heard  of  before.  We  be- 
lieve that  the  export  demand  is  going  to  be  sufficient  to 
take  care  of  the  surplus,  and,  with  the  large  home  de- 
mand, cannot  see  any  reason  why  the  volume  of  busi- 
ness should  not  keep  up  and  good  prices  be  maintained. 

Fire-alarm  Apparatus. 

Gamewell  Fire-alarm  Telegraph  Company, 
New  York:  Our  business  covers  specialties,  and  we  doubt 
if  anything  pertaining  to  its  history  for  the  past  year 
would  be  of  any  general  interest.  However,  we  may  say 
that  the  net  results  are  no  better  than  the  average  for  the 
last  ten  years.  Whatever  increase  of  business  there 
has  been  has  been  fully  offset  by  an  increased  cost  of 
production,  for  which  we  have  not  secured  any  increase 
in  prices. 

Fixtures,  Globes  and  Reflectors. 

Phoenix  Glass  Company,  New  York:  It  is  a 
pleasure  to  state  that  for  the  last  two  years  we  have 
had  exceptionably  good  business.  This  year's  is  greatly  In 
excess  of  last"  year's  business,  and  we  have  made  prep- 
aration to  expect  a  still  greater  increase  in  the  business 
to  be  done  for  1900.  There  Js  a  demand  existing  for  a 
better  grade  of  goods,  customers  are  paying  promptly, 
and  everything  indicates,  in  our  line,  at  least,  unusual 
prosperity. 

W.  C.  Vosburgh  Manufacturing  Company, 
Brooklyn:  Business  is  exceedingly  good.  As  to  the  volume 
of  orders  received,  it  is  phenomenally  so.  As  compared 
with  the  business  done  during  the  last  six  or  seven 
years,  it  is  very  gratifying  to  those  who  have  con- 
sistently and  persistently  believed  in  the  return  of  pros- 
perity, as  it  demonstiates  the  soundness  of  their  faith 
and  judgment.  That  an  era  of  prosperity  is  here  is  un- 
deniable. In  all  lines  things  are  humming.  In  our  own 
aud  kindred  lines  the  mass  of  orders  greatly  exceeds 
the  supply,  and  although  we.  ourselves,  iu  our  own 
works,    have   worked    night   and    day    to   keep    pace    with 

our  orders,  we  fall  short  on  many  of  them.    The  pros] 1 

for  the  next  five  years  or  so  seems  very  bright,  and  if 
labor  will  be  but  conservative,  there  is  no  reason  noi  to 
suppose  that  the  present  good  times  will  continue  In- 
definitely. Should  labor,  on  the  contrary,  become  un- 
easy, dictatorial  or  unreasonable  in  its  demands,  it  will 
mean  but  one  thing— the  curtailing  of  all  building  enter- 
prises and  the  entire  discontinuance  of  many  of  them. 
It  Is  to  be  hoped  that  labor  will  remain  rational  and 
not  become  restive. 

Wheeler  Reflector  Company,  Boston:  We  are 
pleased  to  state  that  last  year's  business  is  sure  to  aggre- 
gate considerably  in  excess  of  any  previous  year,  and  .ill 
indications  are  favorable  for  again  -breaking  the  record 
In  the  year  1900.  We  have  introduced  several  valuable 
novelties  during  the  past  year  and  others  arc  in  prepara- 
tion. 

Incandescent  Lamps. 

Perkins  Electric  Switch  Manufacturing  Com- 
pany, Hartford,  Conn.:  It  only  takes  a  few  words 
to  say  that  business  is  good— In  fact,  never  was  so  good 
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before.  The  outlook  for  the  future  is  exceedingly  bright 
and  orders  are  so  easy  to  get  that  we  feel  si1  re  that  we 
shall  have  to  work  hard  every  day  to  take  care  of  our 
business,  which  comes  to  us  almost  of  itself. 

Shelby  Electric  Company,  Shelby,  O. :  The 
users  of  incandescent  lamps  outside  of  the  central  sta- 
tions consist  of  the  largest  manufacturing  institutions 
in  almost  every  line.  The  fact  that  all  lamp  factories 
that  are  making  high-grade  iucandescent  lamps  have  been 
extremely  busy  during  the  past  year  is  evidence  that 
these  factories  are  working  nights.  We  have  every  rea- 
son to  be  encouraged,  and  we  have  every  reason  to  be- 
lieve also  that  the  year  1900  will  be  the  greatest  year  ever 
experienced  by  those  interested  in  the  manufacture  of 
electrical  apparatus;  and  with  this  belief  firmly  estab- 
lished this  company  has  made  arrangements  to  increase 
greatly  its  capacity,  and  is  now  putting  in  a  large 
amount  of  new  machinery.  One  of  the  most  noticeable 
features  in  connection  with  our  business  is  the  great  in- 
crease in  the  number  of  lighting  stations  to  the  higher 
voltages.  The  220-volt  plants  seem  to  be  increasing  in 
greater  proportion  than  those  of  any  other  voltage.  We 
prophesy  several  years  of  increased  prosperity. 

Warren  Electric  and  Specialty  Company, 
Warren,  O.:  So  far  as  we  are  able  to  learn  nearly  all  of 
the  manufacturers  of  incandescent  lamps  have  had  a 
very  satisfactory  year.  Possibly,  not  all  of  them  have 
made  the  same  percentage  of  gam  that  this  company  has 
on  account  of  its  unique  position.  The  vigorous  man- 
ner in  which  we  have  attacked  the  lamp  trust  has  no 
doubt  brought  us  trade  which  otherwise  we  would  not 
have  been  able  to  secure.  This  trade,  having  once  tried 
our  lamps  and  found  them  satisfactory,  is  inclined  to  stay 
with  us,  even  though  the  trust  companies  now  offer  their 
lamps  at  even  prices,  as  it  realizes  that  it  was  due  to 
our  vigorous  efforts  that  the  consumer  was  not  com- 
pelled to  pay  much  more  for  his  lamps  than  he  is  now 
paying.  We  have  had  a  very  satisfactory  year  on  fan 
motors  and  transformers,  and  so  fa>-  as.  we  can  s^e,  we 
feel  that  the  year  1900  will  be  the  best  year  that  has 
been  seen  in  the  electrical  business.  We  have  built  two 
large  additions  to  our  plant  within  the  past  year  and 
are  now  putting  up  the  third  addition,  which  is  much 
larger  than  either  of  the  others. 

Poles   and  Cross-arms. 

Perrizo  &  Sons,  Daggett,  Mich.:  We  can  only 
give  you  our  views  on  the  white  cedar  pole  situation,  as 
this  is  the  only  line  that  we  handle  that  comes  under 
the  electrical  construction.  The  last  year  has  been  the 
banner  season  for  all  kinds  of  white  cedar  poles,  with 
demand  strong  and  prices  tending  upward.  The  close  of 
the  season  finds  very  little,  if  any,  surplus  pole  stock 
on  hand;  in  fact,  the  crucial  test  this  fall  has  been  not 
so  much  the  price  asked  for  poles,  but  the  ability  of 
the  shippers  to  fill  a  reasonably-sized  contract.  With 
labor  high  and  scarce,  supplies  advancing  and  stumpage 
prices  increasing,  the  indications  are  that  the  winter  sea- 
son of  1900  will  not  come  up  to  expectations.  Prom  all 
indications  the  coming  year  will  find  white  cedar  poles 
in  very  strong  demand. 

"W.  C.  Sterling  &  Son,  Monroe,  Mich.:  The  last 
year  has  been  an  exceptionally  good  year  in  all  articles 
among  the  cedar  products.  Our  pole  business  has  been 
gradually  increasing  since  the  establishment  of  our  firm 
in  1S79,  and  this  last  year  has  surpassed  all  in  prices 
and  number  of  poles  we  have  handled.  We  look  for 
higher  prices  next  year  and  should  have  them,  as  the 
railroads  have  advanced  freight  rates  and  the  cost  of 
buying,  handling  and  delivery  has  greatly  increased. 
We  have  now  closed  contracts  with  two  roads  for  z2U,0uu 
cedar  ties,  and  look  for  another  raise  in  price,  as  the 
demand  is  very  large  and  the  supply  is  not  going  to  be 
sufficient  to  meet  the  demand.  Many  roads  are  holding 
off,  expecting  to  contract  cheaper  in  the  spring,  but 
with  the  contracts  now  being  let,  it  will  strengthen  the 
market  enough  to  raise  prices  next  spring.  All  roads 
were  fortunate  who  contracted  early  last  year.  The  In- 
dependent telephone  companies  are  using  a  large  number 
of  our  poles  and  this  market  is  rapidly  growing,  as  well 
as  the  electric-railroad  market. 

Texas  Arm  and  Pin  Company,  Beaumont,  Tex.: 
We  beg  to  state  that  our  business  for  the  year  is  prov- 
ing eminently  satisfactory.  We  began  operating  one 
plant  on  October  1  and  that  factory  has  been  busy  ever 
since,  running  a  great  deal  at  night.  We  now  have  fac- 
tory No.  2  in  operation  and  running  steadily  and  will 
have  factory  No.  3  running  In  January.  You  can  see 
from  this  that  we  cannot  give  you  our  ideas  of  the  busi- 
ness of  the  year  as  a  whole,  but  can  only  tell  you  what 
we  think  of  it  during  our  short  period  of  existence.  As 
for  our  prospects  of  1900,  we  consider  them  highly  flater- 
ing.  We  have  already  made  contracts  for  delivery  during 
that  entire  year  and  now  are  figuring  on  many  additional 
contracts  of  similar  nature.  Prices  on  cross-arms,  pins 
and  brackets  are  advancing  and  are  assuming  their 
proper  place  in  proportion  to  the  heavy  advance  in  lum- 
ber prices.  Cross-arms  did  not  advance  when  lumber  first 
went  up  so  that  the  advance  now  is  made  simply  in  order 
to  bring  about  a  condition  that  should  have  begun  to 
exist  during  August  and  September. 

Specialties. 

Cutler-Hammer  Manufacturing  Company, 
Milwaukee:  The  past  year  has  been  the  most  success- 
ful and  prosperous  one  in  the  history  of  our  concern.  In 
fact,  our  business  increased  to  such  an  extent  that  we 
were  obliged  to  secure  larger  quarters,  which  resulted 
in  our  moving  to  Milwaukee,  where  we  have  double  the 
capacity  that  we  had  in  Chicago.  The  prospects  for  the 
coming  year  are  very  bright,  and  we  fully  expect  that 
our  business  will  be  even  more  successful  than  it  was 
last  year. 

Cutter  Electrical  and  Manufacturing  Com- 
pany, Philadelphia:  In  all  probability  the  year 
of  1S99  will  prove  the  most  prosperous  this  country  has 
ever  known.  Every  manufacturer  of  worthy  electrical 
apparatus  is  crowded  with  work,  at— for  the  most  part- 
profitable  prices.  It  may  be  that  the  press  of  business  is 
so  great  that  certain  orders  unexpectedly  reach  the 
smaller  companies  for  the  reason  that  the  larger  ones 
are  oversold,  and  in  many  cases  prompt  delivery  is 
quite  as  important  as  the  product  itself.  Ours  is  a  big 
country,  but  prosperity  is  a  big  word,  and  in  order  to 
fully  enjoy  it,  we  have  been  obliged  to  open  up — or  at 
least  take  advantage  of— the  foreign  market  to  an  ex- 
tent never  before  known.  These  foreign  orders  have  come 
to  us  because  we  were  ready  to  accept  them,  rather  than 
bcause  we  have  made  any  sustained  effort  to  secure 
them.  We  believe  that  the  coming  year  will  see  this 
export  business— of  which  we  read  so  much— better  con- 
ducted than  ever  before.  That  foreign  countries  turn 
to  us  for  the  best  mechanical  and  electrical  apparatus  is 
somewhat  surprising,  for  few  of  us  have,  up  to  the  pres- 
ent time,  done  little  or  nothing  to  make  the  superiority 
of  our  product  known.  We  believe  that  the  establishing 
of  foreign  agencies,  judicious  advertising,  the  publica- 
tion of  catalogues  and  literature  in  French,  German, 
Spanish,  as  well  as  in  English,  will  lead  to  the  most 
gratifying  results;  this  course  we  have  mapped  out  for 
ourselves  and  modestly  suggest  to  our  confreres.  Each 
foreign  order  secured  makes  the  next  simpler  to  obtain, 
and.  need  we  add,  more  profitable  to  fill. 

Edwards  &  Co.,  New  York:  The  prospects  of 
the  electrical  business  for  the  coming  year  are  very 
bright,  and  we  judge  so  because  the  orders  for  goods  have 
grown  larger  and  larger  and  the  supply  does  not  equal  the 


demand — a  fact  very  unusual  at  this  time  of  the  year.  It 
shows  that  business  all  over  is  about  the  same,  as  there 
is  considerable  difficulty  in  having  orders  for  materials 
filled,  there  being  no  stocks  on  hand.  The  sales  for 
electric  goods  have  been  largely  increased  by  judicious 
advertising,  and,  although  prices  bttve  greatly  advanced, 
it  shows  that  good  goods  will  bring  good  prices.  The  sat- 
isfaction that  electrical  goods  of  American  make  are 
giving  is  steadily  increasing  their  demand  for  export 
and  helps  to  make  business  so  satisfactory,  which  we 
hope  will  continue. 

K.  McLennan  &  Co.,  Chicago:  The  past  year 
has  been  a  very  prosperous  one  for  us.  The  use  of  our 
commutator  compound  is  almost  general,  and,  as  we 
stated  a  year  ago,  still  continues  tu  De  regarded  as  a 
staple  article  and  a  necessary  adjunct  to  every  dynamo 
room.  The  greatest  gain,  however,  has  been  in  our  for- 
eign trade,  which  has  so  increased  that  there  is  scarcely 
a  civilized  country  in  which  our  compound  is  not  now  in 
use.  The  conditions  of  times  generally  have  not  ma- 
terially affected  the  sale  of  our  compound,  as  It  is  a  ne- 
cessity; but  as  the  use  of  electricity  becomes  more  gen- 
eral, the  sale  of  our  compound  increases.  We  hope  that 
all  others  in  kindred  lines  have  been  as  successful  as 
ourselves  during  the  last  year. 

Partrick,  Carter  &  Wilkins,  Philadelphia:  So 
far  as  our  special  branch  of  trade  is  concerned  we  can 
say  that  the  last  year  has  been  a  very  satisfactory  one 
from  all  points  of  view,  forcing  the  conclusion  that  we 
need  not  sigh  for  the  "good  old  days,"  but  rather  con- 
gratulate ourselves  on  the  "better  new  days."  We  con- 
fidently look  forward  to  the  "best  newer  days"  coming  in 
1900. 

Williamsport  "Wooden  Pipe  Company,  Williams- 
port,  Pa.:  Our  business  for  the  year  has  been  very  satis- 
factory. During  the  latter  half  of  the  year,  owing  to 
the  difficulty  in  promptly  getting  raw  product,  we  have 
not  been  able  to  furnish  our  finished  product  as  promptly 
as  we  should  like.  This,  we  believe,  has  been  the  ex- 
perience with  all  manufacturers.  The  trade  with  us  is 
continually  growing,  and  we  are  continually  being  obliged 
to  add  to  our  facilities.  We  confidently  expect  that  the 
vear  1900  will  be  our  banner  year,  and  we  are  now  pre- 
paring ourselves  so  as  to  be  able  to  take  care  of  the 
increased  business. 

Zimdars  &  Hunt,  New  York:  The  last  year 
will  long  be  remembered  by  those  engaged  in  the  elec- 
trical and  allied  industries.  A  well-sustained  demand  for 
all  classes  of  manufactured  products  has  at  times  greatly 
taxed  the  facilities  of  the  most  resourceful  manufactur- 
ers. The  volume  of  business  handled  has  caused  some 
gratifying  figures  to  appear  on  the  books  of  many. 
Immediately  succeeding  a  period  of  extreme  dullness, 
which  many  old  established  houses  failed  to  survive,  the 
improved  conditions  of  the  past  year  have  been  doubly 
gratifying.  The  strong  demand,  developing  so  rapidly, 
has  not,  however,  been  without  its  evil.  Producers  of 
raw  materials  and  semi-raw  materials  soon  found  them- 
selves unable  to  keep  up  with  the  demands  of  the 
manufacturers,  and  the  result  has  been  that  buyers  of 
manufactured  articles  have  frequently  had  to  put  up 
with  some  exasperating  delays,  for  which  the  manu- 
facturer was  in  no  wise  responsible.  The  non-arrival  of 
raw  materials  with  any  degree  of  promptness  has  fre- 
quently made  it  necessary  for  manufacturers  to  de- 
crease their  working  forces  temporarily,  when  orders  on 
their  books  would  under  other  circumstances  warrant 
an  increase.  This  condition,  however,  appears  to  be 
rapidlv  improving  and  as  the  vigorous  demand  for  all 
classes  of  products  apparently  shows  no  signs  of  abate- 
ment, but  rather  of  increasing,  the  coming  year  should 
unquestionably  equal,  if  not  exceed,  that  just  past  in 
business  activity. 

Supplies. 

Gregory  Electric  Company,  Chicago:  The  de- 
mand for  electrical  apparatus  has  been  unprecedented 
and  the  outlook  for  1900  promises  equally  as  well.  The 
great  trouble,  particularly  the  latter  half  of  the  year,  has 
been  in  the  delivery  of  goods,  and  we  find  that  all  custom- 
ers, as  a  class,  throughout  the  country  have  been  wait- 
ing until  the  last  minute  before  placing  their  orders  for 
apparatus  and  consequently  a  great  deal  of  disappoint- 
ment has  been  caused.  Electrical  apparatus  of  all  kinds 
requires  great  care  in  construction  and  consequently 
a  long  time,  and  the  only  way  in  which  delays  can  be 
avoided  is  by  prospective  customers  placing  their  orders 
enough  time  in  advance  to  allow  sufficient  time  for  thor- 
ough work.  We  have  been  working  overtime  continu- 
ously since  July  1,  and  have  just  rented  the  adjoining 
building,  thus  doubling  our  capacity.  The  demand  for 
our  goods  is  not  confined  to  this  country;  it  is  also  large 
in  South  America.  Central  America,  Japan,  Egypt  and 
throughout  Europe.  Taking  it  as  a  whole,  we  believe  the 
electrical  industry  to  be  in  a  very  prosperous  condition, 
the  only  drawback  being  the  high  prices  of  material  and 
labor,  while  the  price  of  the  finished  product  has  not 
been  advanced  sufficiently. 

Michigan  Electric  Company,  Detroit,  Mich.: 
We  find,  on  comparing  tbe  record  of  our  sales,  that  1S99 
has  far  surpassed  in  results  any  previous  year  in  our  his- 
tory, the  grand  total  being  nearly  double  in  amount 
what  our  records  show  for  1S98  (which  in  itself  eclipsed 
previous  years).  Our  business  is  jobbing  in  electrical 
supplies  and  machinery,  contracting  for  everything  in 
the  electrical  line,  repairing  electrical  machinery  and  ap- 
pliances and  manufacturing  specialties,  such  as  fixtures, 
electric  signs,  etc.  We  could  as  well  have  done  even  a 
larger  business  had  we  not  been  crowded  to  the  limit 
of  our  capacity  the  majority  of  the  time.  All  prices 
of  material  and  work  we  find  are  very  much  better  than 
during  previous  years,  and  we  also  note  that  the  free  use 
of  electric  lighting,  electric  signs,  interior  telephones, 
etc.,  is  more  apparent  than  ever  before,  as  in  almost  all 
lines  it  is  now  conceded  that  they  are  all  indispensable  to 
the  up-to-date  merchant.  Looking  ahead,  we  believe  that 
1900  will  be,  as  a  general  average,  fully  as  good  as  1S99, 
as  a  very  large  number  of  orders  placed  this  year  call 
for  deliveries  reaching  far  into  the  coming  year,  which, 
in  addition  to  the  natural  new  business  of  the  coming 
year,  should  keep  all  the  factories  very  busy.  We  think 
the  hard  times  now  past  have  served  a  most  excellent 
purpose  in  bringing  manufacturers  to  a  realization  of 
what  economies  and  improvements  could  be  accomplished 
when  necessary,  and  the  low  prices  maintained  during 
this  hard  period  have  forced  them  to  investigate  thor- 
oughly these  questions. 

Pennsylvania  Railway  Supply  Company, 
Pittsburg,  Pa.:  Our  business  for  the  year  has  been  the 
most  prosperous  and  successful  we  have  ever  had,  and 
from  the  present  outlook  we  anticipate  that  ths  year 
1900  will  even  show  a  marked  improvement  over  1S99.  Our 
business  has  been  confined  to  repairs  of  electrical  ap- 
paratus of  all  kinds. 

Telephone  Apparatus. 

Central  Telephone  and  Electric  Company, 
St.  Louis,  Mo.:  The  business  done  in  our  line  within  the 
last  year  has  exceeded  by  at  least  50  per  cent  that  of  any 
previous  years  and  the  Independent  telephone  business 
has  increased  almost  that  percentage  each  year  since  Its 
inception.  The  demand  for  telephone  goods  has  exceeded 
the  supply  with  all  reputable  manufacturers,  aud  we 
believe  that  we  have  secured  our  share.  The  outlook 
fnr  1900  is  that  the  Increase  will  continue  proportionately 
and  we  are  making  preparations  to  handle  a  con- 
siderable increase  in  our  business. 


Ericsson  Telephone  Company,  New  York:  With 
the  general  prosperity  of  the  country,  and  in  common 
with  the  increase  of  business  in  all  lines,  there  has  been 
a  much  larger  demand  for  electrical  goods,  and  espe- 
cially telephones.  That  this  is  not  confined  to  one  com- 
pany, or  even  to  one  community  or  section  of  the 
country,  is  evident  from  the  fact  that  all  report  good 
business  and  a  large  increase  in  trade.  There  Is  no 
disputing  the  fact  that  the  Independent  telephone  move- 
ment is  permanent;  it  is  expanding,  and  its  growth  is 
rapidly  taking  on  vast  proportions.  In  the  early  part  of 
1S99  we  were  unfortunate  in  not  having  an  adequate  sup- 
ply of  goods.  In  a  measure,  this  difficulty  has  now  been 
overcome,  and  at  the  close  of  the  year  we  find  the  total 
sales  a  gratifying  multiplication  of  the  trade  in  1398. 
This  to  a  concern  inclined  to  be  patient  and  to  await  the 
result  of  experience  to  prove  to  buyers  "that  the  best 
is  the  cheapest"  is  encouraging.  The  outlook  for  1900 
is  most  favorable,  the  call  for  high-grade  instruments 
being  double  that  of  a  year  ago,  or  of  any  previous 
year  in   our  experience. 

Eureka  Electric  Company,  Chicago :  In  our 
opinion  the  Independent  telephone  field  never  before  has 
shown  the  outlook  it  does  for  the  year  1900.  The  Inde- 
pendent exchanges  are  branching  gradually  and  are  giv- 
ing more  attention  to  their  toll  lines,  which  will 
strengthen  their  position  aud  secure  to  them  their  in- 
vestment. Notwithstanding  the  continued  inducements 
offered  by  the  Bell  company  of  free  service  and  the 
like,  the  Independents  generally  hold  in  favor  almost 
wholly  throughout  the  United  States.  With  general 
equipment  and  more  experience  from  year  to  year,  there 
is  no  reason  why  the  Independents  will  not  be  better 
prepared  to  sustain  their  position  during  the  year  of  1900 
and  find  it  a  time  of  gradual  onward  march.  So  far  as 
the  Eureka  Electric  company  is  concerned,  we  have  added 
15,000  more  square  feet  to  our  factories  and  endeavor  to 
keep  pace  with  our  rapidly  increasing  business.  The 
Independents  are  also  taking  up  the  matter  of  protect- 
ing their  exchanges  from  lightning  and  high-tension  cur- 
rents, much  more  than  they  have,  which  shows  a  better- 
ment of  equipment.  All  told  the  outlook  for  1900  is 
extremely  flattering. 

Farr  Telephone  and  Construction  Supply  Com- 
pany, Chicago:  The  year  1899  has  been  a  prosper- 
ous year  for  us.  Our  business  has  doubled  and  we 
are  now  getting  trade  from  every  state  in  the  Union, 
Alaska  and  the  Sandwich  Islands.  We  attribute 
this  increased  trade  to  the  confidence  the  people 
have  in  the  financial  1  condition  of  affairs  in  this 
country,  and  we  look  forward  to  the  year  1900  as 
being  the  most  prosperous  that  this  country  has  ever 
seen,  more  especially  for  the  electrical  trade,  which, 
in  every  branch,  seems  to  be  coming  to  the  front  rapidly. 
There  is  great  credit  due  to  the  electrical  journals  pub- 
lished in  the  United  States.  Their  great  circulation 
stimulates  the  electrical  trade,  and  this  fact  must  be 
appreciated  by  the  dealers  throughout  the  country. 

Kokomo  Telephone  and  Electric  Manufactur- 
ing Company,  Kokomo,  lnd. :  The  year  1S99 
shows  the  largest  volume  of  business  in  our  history.  We 
have  furnished  more  complete  exchange  equipments  and 
have  received  more  orders  for  telephones,  both  domestic 
and  foreign,  than  ever  before.  This,  we  feel,  is  an  appre- 
ciation of  our  goods.  While  the  prices  in  our  line  have 
not  advanced  with  raw  material,  yet  with  present  busi- 
ness in  sight  and  improved  methods  in  manufacturing 
and  with  improved  apparatus  for  1900,  we  believe  the 
coming  year  will  be  a  record  breaker  for  us.  The  one 
complaint  we  have  made,  and  the  only  one  we  have 
heard  from  the  other  lines  of  manufacturing  in  our  city, 
is  want  of  material,  with  orders  to  burn. 

Mason  Telephone  Pay  Station  Company, 
Ludington,  Mich.:  In  our  branches  of  the  telephone 
business  the  outlook  is  gratifying  indeed.  Our  company 
is  preparing  for  an  extremely  large  business  in  the  au- 
tomatic toil-collecting  devices  for  telephones,  and  also 
in  the  line  of  portable  sound-proof  booths.  Our  busi- 
ness for  November  and  December  has  greatly  surpassed 
any  months  during  our  two  years  in  the  business.  We 
contribute  our  reasons  as  follows:  First— Owing  to  the 
advancement  and  prosperity  with  which  the  Independent 
systems  are  meeting.  Second— That  our  automatic  ma- 
chines are  meeting  with  the  indorsement  of  the  tele- 
phone companies. 

North  Electric  Company,  Cleveland:  We  have 
found  the  last  few  months'  business,  since  the  incorpora- 
tion of  this  company,  very  encouraging  and  have  done, 
by  a  large  percentage,  greater  business  than  was  an- 
ticipated in  the  early  part  of  the  year.  We  have  found 
an  unusual  call  for  our  regular  standard  lines  of  switch- 
boards and  telephones;  and  the  farmers'  community  sys- 
tem and  our  new  system  of  automatic  protectors  have 
met  a  hearty  demand  both  in  this  country  and  the  for- 
eign field.  Our  present  outlook  for  the  coming  year  is 
that  we  will  do  at  least  double  and  possibly  treble  the 
business  of  the  last  year,  and  we  find  ourselves  under 
the  necessity  of  making  arrangements  for  a  large  in- 
crease in  our  floor  space,  as  well  as  in  machinery  and 
employes.  Independent  telephony  has  made  gigantic 
strides  during  the  past  year,  not  only  in  the  small 
cities,  but  in  the  large  cities,  and  the  promise  of  service 
in  connection  with  the  larger  exchanges,  as  well  as  the 
immense  toll-line  systems  developed,  assures  us  that 
the  coming  year  will  warrant  us  in  taking  the  steps 
necessary  to  handle 'a  business  several  times  larger  than 
that  which  we  at  present  enjoy.  We  consider  the  out- 
look for  foreign  business  also   as  unusually  bright. 

Western  Telephone  Construction  Company, 
Chicago:  The  wonderful  growth  of  the  Independent 
telephone  business  during  the  past  four  or  five  years 
has  been  greatly  added  to  during  the  last  year  by  rea- 
son of  the  extraordinary  improvement  in  industrials 
generally.  Notwithstanding  many  trials  and  tribula- 
tions during  the  past  year  in  unforeseen  directions,  our 
business  has  greatly  increased  and  our  facilities  have 
been  considerably  added  to.  Prices  have  increased  to 
some  extent  and  there  seems  a  prospect  of  a  greatly  in- 
creased price  more  in  conformity  with  the  prices  obtained 
three  years  ago.  The  greatly  increased  cost  of  material 
and  labor  and  general  expenses  has  been  one  factor  in 
requiring  an  added  price  to  telephone  apparatus,  but 
the  most  important  factor  in  this  direction  has  been  the 
improvement  in  character  of  telephone  apparatus  gen- 
erally. A  much  higher  grade  and  a  more  complete  com- 
plement of  devices,  as  well  as  higher  character  of  work- 
manship, have  been  put  into  effect  during  the  last  year, 
with  prospect  of  more  improvements  during  the  year  to 
come.  The  manufacturers  generally  within  the  past 
two  mouths  have  agreed  upon  and  reasonably  maintained 
a  higher  standard  of  prices  than  has  prevailed  for  three 
years.  Some  of  the  concerns  that  were  furnishing  tele- 
phone apparatus  at  a  very  low  price  fouod  themselves 
unable  to  continue  In  business  during  the  past  year. 
Others  that  have  stood  their  losses  are  now  increasing 
the  prices,  as  has  been  the  case  in  all  other  lines.  The 
telephone  business  has  been  slow  to  approach  agreement 
and  harmony,  but.a  more  friendly  disposition  seems  to  be 
shown  at  present  than  ever  and  there  is  considerable 
hope  that  the  relations  and  conduct  of  those  engaged  In 
the  telephone  business  will  be  upon  a  plan  similar  in 
sentiment  and  method  to  that  of  other  commercial  lines 
of  business.  After  people  in  competition  get  well  ac- 
quainted with  each  other  they  do  not  find  the  "other 
fellow"  such  a  bad  fellow  after  all.  The  inquiries  and 
prospective  business  are  larger  at  present  than  ever  in 
the    history    of    Independent    telephony.    The    new    busi- 
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.:•  1900  will.  In  the  writer's  opinion,  he  more  than 
that  of  ISO.    in  attempt  upon  the  part  ol  some 
lulls  to  pledge,  or  endeavor  through  tnelr  official 
us  to  enconrue  or  sale  to    tag  syn- 

5  "  of  the  Independent  telephone  exchanges  hits 
flatly  failed,  although  dnrlng  the  last  -few  weeKs  a 
great   deal    I.  0    aoout    It.    Independent    felo- 

nies are  organizing  much  faster  lean   anj 
ndicate  can  arrange  to  buy  them  up.  so  tutre  i» 
little  to  fear  from  the  talk  upon  this  subject. 

Water  Wheels. 

James  Xeffel  &  Co..  Springfield,  0.:  In  our 
Samson  turbl  i    and  also  In  special  'l";.'»"s.  "r 

water  wheels,  all  for  purpose    '1  electrical  power,  llgut- 
™  the  demand  has   been   larger   the   lasl    season 
than  ever  heretofore.    Presenl   Inquiries  are  exceedingly 
gratifying    and   prospects  for   the   next   years   mule  In 

be  last  year.    There 

-     ■  '-"»-  »el? '5Hg  f 'HIS 

"";  rw,",  ■  w  ,l-  «ris " 

of  extending  the  plants  as  a  demand  for  the  m-rL  arises. 

Stilwell-Bierce     and     Smith-Vaile     Company, 

11, vcn    ii'    We   have  enjoyed   the   largest    business  In 

the  year  iw  In  our  history,    for  the  last  six  months  we 

.  both  of  our  large  plants  night  and 

y.  .-:  -  that,  have  *ound  rt  impossible 

:,.  ocaers;   and   the  outlook  for  MOO 

Ing.    Unless  all  signs  fail. 

tTusc! itlons  will  certainly  continue 

;;,:"'Th'erl^uSmieal 

SnlcSd  the  business  of  developing  such  powers.    ^ 

1 '-iet  that  we  now  have  "n  our  order  books  contracts  ag 
Scsatlng  more  than  100.01.1  horsepower  of  water  wheels 
all  of  wliS  Is  to  bi  used  In  connection witl  ele ctrical 
transmission,  uslve    evl  dence   oft  he   larb. 

business  that  is  now  being  done  in  that  line,  we  are  jusi 
si,  i,2a  l..-.-  plant  to  Japan  and  have  orders  for  still 
another  We  nave  during  the  past  year  installed  a  very 
la  plant  in  the  island"  of  Jamaica  and  now  are .at 
work  on  another  plant  for  Ihot  country.  We  have  installed 
".  \r,  1.  s  In  Brazil  and  now  Have  on  our  books 
a  ver V  large  order  for  that  country.  We  have  also  made 
large  shipments  to  all  pans  of  Europe.  The  fact  is  that 
..  is  decidedly  preferred  over  foreign  makes 
In  a  majority  of  cases,  and  this  is  true  pot  only  of  water- 
wheels  hut'  also  of  our  pumping  machinery  and  some 
other  lines  of  specialties  we  are  pursuing.  In  forecasting 
the  future  we  do  not  lose  sight  of  the  fact  that  another 
I,  ntlal  campaign  comes  on  next  year,  but  we  believe 
[he  real  majority  of  voters  in  this  country  will  be  well 
Bntlsned  to  let  well  enough  alone,  and  consequen.ly  we 
do  not  anticipate  the  great  derangement  of  business 
that  ordinarily   accompanies  a  presidential  campaign. 

Wire. 

Leschen-Macomoer-Wliyte  Company,  Chicago: 
The  las,  year  has  been  a  prosperous  one.  The  principal 
trouble  has  been  in  getting  the  factories  to  supply  goods^ 
which  is  quite  a  change  from  conditions  existing  hereto- 
fore. For  the  first  time  in  many  years  customers  are 
more  Interested  In  the  question  of  delivery,  rather  than 
,,r  Dricc  Our  principal  bus  mess  in  the  electrical  line  is 
galvanized  KhonVwlre  of  every  grade  The  demand 
for  this  material  has  been  phenomena  ,  n°twlttslandlns 
1  !„•  fact  that  prices  have  advanced  about  1J0  Per  cent 
Our  other  business  has  also  wonderfu  ly  increased.  We  do 

,, illeve  there  will  he  a  decline  in  the  steel  market 

during  1900.  Contracts  have  already  been  placed  by  one 
brancn  of  trade  for  about  25  per  cent  of  the  total  steel 
prodnctlon  of  the  United  States.  The  leading  mills  have 
itracted  for  their  supply  of  raw  materia  at  Decem- 
ber market  prices.  The  demand  for  finished  product  is 
large  and  prices  are  firm.  The  steel  makers  of  Great 
Britain  are  also  swamped  with  orders  and  cannot  oh- 
ii.ii.  raw  material.  Ill  fact,  we  have  an  inquiry  from 
England  for  rods  for  immediate  delivery,  but  could  do 
nothing  with  it.  as  the  mills  here  have  none  to  sell.  laK- 
iii  -  these  tarts  into  consideration,  in  addition  to  the  fact 
that  our  steel  manufacturers  are  in  favor  of  expansion 
and  have  entered  the  markets  of  the  world,  we  do  not 
see  how  it  is  possible  for  lower  prices  on  steel  to  rule 
during  the  coining  year.  If  there  is  any  change,  it  will 
be  upward. 

Montauk  Multiphase  Cable  Company,  New- 
York:  At  no  time  during  the  last  seven  years  have  the 
Industries  of  the  United  States  been  on  so  promising  a 
basis  and  there  are  many  reasons  whu-h  might  be  citeu 
fur  this.  Our  country  Is  undergoing  changes  due  to  in- 
ternal and  external  conditions,  all  of  which  have  a 
b  upon  the  business  future.  Out 
European  markets  were  never  better,  as  treasury  sta- 
tistics show.  For  the  Pacific  Coast  there  is  an  exceed- 
Ingh  bright  future  in  connection  with  the  opening  up  ol 
the  Hawaiian  Islands,  the  settlement  of,  the  Philippine 
question,  the  adjustment  of  the  Chinese  imbroglio  and  the 

Hon   of   the   trans-Asiatic    callr 1.    Willi    regard 

10  the  particular  line  In  whl.-h  we  are  engaged,  we  have 
,,,  say  thai  In  the  dcvelopnienl  of  all  new  electrical  fields 
there  Is  al  the  beginning  an  educational  work  to  he  ac- 

ipllshed,   as  well  as  practical  commercial  experience 

to  !"■  gained  In  the  placement  of  any  product.  Of  the 
llrsl.   w".-  V  snv    thai    Ihls  Ins  be Ill  a   largo  measure 

ncc Ilshed.    The  fire-detective  cable,  as  manufactured 

by    this    npany,    known    as    the    Montauk    multiphase 

,.;,i,l,      owing    io    its    multiphasic    characteristics,    has, 

within   il..    last   pear,  I widely  and  favorably  known 

io  the  trad,-  through   the  medium  of  the  press.    It  has 
passed    through     the    necessary      practical    commercial 
which   lead  to  perfection;  It  Is  now  a  recognized 
in  ii..-  business  world, 

New  York  Insulated  Wire  Company,  New 
Xorki  We  believe  that  the  electrical  business  for  the 
year  1899  will  exceed  bj  at  leasi  33  1-3  per  emit,  the  busi- 
ness of  any  previous  year.  .Many  of  the  plants  unking 
rubber-covered  wire  bnve,  for  several  months,  been 
running   nlghl    and   day,    and    still   are   unable    to    keep 

pace  with  their  orders.    Ti sporl  demand  Cor  electrical 

apparatus  is  Increasing  greatly,  and  we  see  no  reason  why 
Hi.,  year  1900  should  m.i  show  a  very  large  Increase,  In 
both  foreign  and  domestic  uade.  over  that  of  the  present 
year. 

Miscellaneous. 

Hays  Construction  Company,  Troy,  O.:  We 
are  pleased  to  say  thai   the  past   year  ins  been  a  raosl 

satisfactory  one  with  us.    Both  in  railways  and  llgl - 

there  has  noi  been  anything  like  the  number  or  "wild- 
cat"  schemes  offered   us   in    former  years.     We   have  had 

i.ui  few  projects  presented  to  us  Ion  which  had  n asb 

bel 1    II'" in    I"   carry   them   out.     This,    we   find.    Is    iiui- 

terlallj  different  from  the  condll a  existing  In  pre- 
ceding years.     The  conditions  III'..,  s.i  far  as  romes  t..  our 

knowledge,  the  same  In  all  parts  of  tl untry.  ami  espc 

daily  in  the  South  and  Southeast,  where  we  bave  mel 
with"  very  satlsfactorj  business,  particularly  In  railway 
work,  we  bave  every  reason  to  believe  thai  the  llrsl 
>ix  months  of  latin  will  be  even  better  than  the  past,  bul 

we  do  not  1....I;  !..r  ;.  r...it  lima!  i..u  I  lir.,ugh..iil  tin-  eutiro 
year,  for  obvious  reasons.  'The  advance  that  will  be  made 
lu  the  South  In  railways,  both  city  and  Interurban,  .lining 
the  year,  will  undoubtedly  l.e  greater  than  at  any  time 
In  history,  l.'or  ourselves  we  can  say  that  the  outlook  Is 
very  satisfactory. 
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Changes    in    the    Western    Telephone 
Construction  Company. 

Telephone  men  will  be  much  interested  in  the  an- 
nouncement that  James  E.  Keelyn,  a  prominent 
figure  in  the  Independent  telephone  field  and  for 
years  president  of  the  Western  Telephone  Con- 
struction company,  whose  factory  in  Chicago  was 
one  of  the  pioneer  plants  in  this  country  for  build- 
ing telephone  apparatus  independent  of  the  Ameri- 
can Bell  Telephone  company,  has  presented  his  res- 
ignation to  the  board  of  directors,  and  it  has  been 
accepted. 

Mr.  Keelyn  organized  the  Western  Telephone 
Construction  company  in  1S93  and  has  seen  it  grow 
from  a  small  beginning  to  one  of  the  largest  Inde- 
pendent manufacturing  concerns  in  the  telephone 
business.  He  relinquished  the  presidency  on  account 
of  ill-health.  His  resignation  took  effect  at  the  di- 
rectors' meeting  of  December  27th.  The  following- 
named  officers  continue  until  _t he  annual  meeting  of 
March  12th:  Secretary  and  manager.  Colonel  Louis 
M.  Hamburger;  vice-president,  Judge  D.  A.  Holmes; 
treasurer,  M.  L.  Keelyn.  There  will  be  no  president 
elected,  probably,  until  the  annual  meeting,  but  as 
the  organization  now  stands  Colonel  Hamburger 
takes  the  active  management. 

A  representative  of  the  Western  Electrician  re- 
cently interviewed  Colonel  Hamburger  relative  to 
the  changes  in  the  company's  organization  and  also 
as  to  its  policy  during  the  ensuing  year.     Relative 


LOUIS  M.    HAMBURGER. 

to  Mr.  Keelyn' s  resignation,  Colonel  Hamburger 
slated  that,  in  spite  of  rumors  and  apparently  mal- 
icious reports  to  the  contrary,  Mr.  Keelyn  resigned 
on  account  of  ill-health,  and  he  was  emphatic  in 
expressing  himself,  in  the  name  of  the  company,  as 
being  desirous  of  having  Mr,  Keelyn  return  to  active 
service  with  the  company,  where  his  great  ability  is 
fully  recognized  and  appreciated,  just  as  quickly 
as  his  health  will  permit.  Colonel  Hamburger  lays 
stress  on  this  wish  on  the  part  of  the  officers,  and 
he  spoke  in  the  most  flattering  way  of  not  only 
what  Mr.  Keelyn  had  done  for  the  company  since 
its  inception,  but  of  what  it  was  felt  would  be  the 
value  of  his  counsel  and  help  in  continuing  the  pres- 
ent aggressive  policy.  Mr.  Keelyn,  it  should  be 
explained,  too,  still  remains  the  largest  stockholder 
in  the  Western  Telephone  Construction  company. 

Regarding  the  new  secretary  and  general  man- 
ager's career  previous  to  his  entrance  into  the  tele- 
phone field  it  may  be  stated  that  Colonel  Ham- 
burger has  left  behind  him  an  enviable  record  in 
other  lines  of  work.  Before  his  acceptance  of  the 
management  of  the  Western  Telephone  Construction 
company,  he  was  a  retired  and  successful  mer- 
chant, with  a  large  circle  of  acquaintances,  espe- 
cially among  the  business  men  of  Chicago. 
He  was  at  one  time  special  World's  Fair  commis- 
sioner to  Germany.  He  has  not  only  a  large  busi- 
ness and  social  acquaintance  in  Chicago,  but  wide 
acquaintance  with  prominent  foreigners  through 
travel  in  Europe.  Colonel  Hamburger  was  also 
special  commissioner  in  the  matter  of  World's  Fair 
work  in  Cuba.  In  the  spring  of  1891  another  rep- 
resentative of  our  government  was  sent  on  a  special 
mission  to  organize  a  World's  Fair  commission, 
comprised  of  leading  citizens  of  the  island  of  Cuba. 
This  was  a  delicate  piece  of  work,  as  will  now  be 
readily  appreciated.  The  gentleman  mentioned  met 
the  commissioners,  assisted  in  their  organization 
and  an  application  was  immediately  made  to  the 
Spanish  Cortes  for  an  appropriation  of  $30,000  to 
pay  expenses.  This  was  refused,  owing  to  the  state 
of  affairs  existing  at  that  lime  between  Cuba  and 
the  government  of  Spain,  and  this  lack  of  cordiality 
was  enhanced  by  the  fact  that  the  commissioners  of 
Spain  for  the  World's  Fair  did  not  look  upon  the 
local  commission  of  Cuba  with  anv  favor.     Colonel 


Hamburger  was  finally  selected  to  attempt  to  ad- 
just this  matter.  Within  six  hours  after  landing 
at  Havana  Colonel  Hamburger  had  secured  an  inter- 
view with  the  captain-general,  which  in  itself  is  a 
task  of  no  mean  proportion,  and  obtained  that  gen- 
tleman's authorization  to  proceed  with  the  work. 
Forty-eight  hours  after  his  arrival  Colonel  Ham- 
burger had  organized  the  directory  of  the  Chamber 
of  Commerce  as  a  World's  Fair  Commission,  and  it 
was  only  four  days  after  his  arrival  in  Cuba  that 
the  government  of  Madrid  cabled  sufficient  money 
to  carry  through  the  finances  of  the  project.  Twelve 
days  later  a  special  commissioner,  Don  Senor  Ro- 
sendo  Fernandoz,  had  started  for  Chicago. 

In  consequence  of  his  work  at  the  Chicago  World's 
Fair  Colonel  Hamburger  was  appointed  in  1894 
commissioner-general  for  Russia  at  the  Midwinter 
Fair  in  San  Francisco.  Next  came  his  appoint- 
ment as  assistant  special  commissioner  to  the  Paris 
Exposition  of  1900.  During  the  time  he  filled  that 
office  it  will  be  remembered  that  Major  Moses  P. 
Handy  died,  and  it  was  Colonel  Hamburger  who 
carried  on  Major  Handy's  work  until  the  permanent 
commission  headed  by  Ferd  W.  Peck  came  into 
office.  After  this  Colonel  Hamburger  continued  his 
work  under  the  direction  of  Thomas  W.  Cridler, 
assistant  secretary  of  state. 

It  will  be  seen,  therefore,  that  although  Colonel 
Hamburger  is  not  as  yet  what  one  would  call  strictly 
a  "telephone  man,"  his  wide  business  experience 
and  general  knowledge  of  affairs  will  make  him  an 
invaluable  executive  at  the  helm  of  the  company. 


Independent  Telephone  "Trust"  Again. 

There  is  every  reason  to  believe  that  the  Independ- 
ent telephone  "trust"  movement  is  again  on  the 
tapis.  It  is  expected  that  some  time  this  week  a 
meeting  of  several  of  the  manufacturers  will  be  held 
in  New  York  city,  for  the  probable  purpose  of  dis- 
cussing a  combination. 

The  greater  part  of  the  Independent  telephone 
manufacturing  business  is  located  in  the  West,  and 
it  may  be  said  to  be  centered  in  Chicago.  Among 
the  companies  located  in  this  city  which  are  en- 
gaged in  the  manufacture  of  telephone  apparatus, 
aside  from  the  Western  Electric  company,  may  be 
mentioned  the  following: 

American  Electric  Telephone  company,  Chicago 
Telephone  Supply  company,  Columbia  Electric  and 
Manufacturing  company,  Eureka  Electric  company, 
Farr  Telephone  and  Construction  Supply  company, 
Kellogg  Switchboard  and  Supply  company,  Moon 
Manufacturing  company,  Modern  Telephone  and 
Supply  company,  Northwestern  Telephone  Manufac- 
turing company,  National  Automatic  Telephone 
company,  Strowger  Automatic  Telephone  company, 
Stromberg-Carlson  Telephone  Manufacturing  com- 
pany, Sterling  Electric  company,  Smith  Interchange- 
able Telephone  company,  Swedish-American  Tele- 
phone company,  Victor  Telephone  Manufacturing 
company  and  Western  Telephone  Construction  com- 
pany. 

Several  of  these  companies,  perhaps  all  of  them, 
have  been  approached  lately  in  relation  to  their 
connection  with  the  proposed  combination  move- 
ment. The  Kellogg  Switchboard  and  Supply  com- 
pany and  the  Stromberg-Carlson  Telephone  Manu- 
facturing company  are  emphatic  in  their  denials  of 
any  connection  with  the  proposal,  now  or  at  any 
time.  The  Western  Telephone  Construction  com- 
pany and  the  Eureka  Electric  company  also  state 
they  are  not  interested  in  the  movement,  while  oth- 
ers are  awaiting  the  turn  of  events. 

Mr.  Sterling  L.  Bailey  of  Chicago,  who  was  in- 
terested in  a  similar  "trust"  movement  a  few  months 
ago,  is  credited  with  the  active  management  of  the 
new  deal,  but  that  gentleman  staled  to  a  representa- 
tive of  the  Western  Electrician  that  he  had  nothing 
to  say  about  the  matter.  It  is  certain,  however,  that 
the  combination  project  is  again  under  consideration. 


MANUFACTURERS     AND     DEALERS. 

R.  H.  Leavitt  of  Capron,  111.,  calls  attention  to 
his  facilities  for  supplying  telephone  cross-arms, 
pins  and  brackets. 

The  Tucker  Electrical  Construction  company 
has  removed  its  offices  from  Whitehall  street  to 
the  Curtis  building,  35  South  William  street,  New- 
York.  This  company  does  general  construction 
work,  as  well  as  telephone  work,  and  is  one  of  the 
oldest  concerns  in  its  line. 

The  Viaduct  Manufacturing  company  of  Balti- 
more reports  a  large  amount  of  work  on  hand,  one 
contract  alone  calling  for  7,000  telephone  parts  and 
one  for  a  700-number  complete  telephone  outfit, 
together  with  a  number  of  orders  for  magneto  bells, 
telephones  and  district  telegraph  messenger  call 
boxes. 

It  is  stated  that  a  consolidation  of  the  Marietta 
Manufacturing  company,  the  Pennsylvania  Electric 
company  and  the  Marietta  Electric  company,  all 
of  Marietta,  Pa.,  has  been  effected.  It  is  said  that 
the  new  concern  will  have  $500,000  new  capital. 
Telephones  and  electrical  instruments,  among  other 
things,  will  be  manufactured. 


January  6,   njoo 

Swedish-American    Telephone    Instru- 
ments. 

The  "White  Man's  Burden"  in  telephony,  says  the 
new  Swedish-American  Telephone  company  of  Chi- 
cago, is  cheap  and  inferior  apparatus,  especially 
transmitters  and  receivers,  which  are  required  to 
perform  the  most  difficult  and  important  functions 
of  telephony.  This  company  has  recently  perfected 
and  patented  what  are  said  to  be  the  most  practical 
transmitter  and  receiver  offered  to  the  trade.  The 
company  asserts  that  its  transmitter  is  equal  in  every 
respect    to   the    Bell   long-distance    transmitter   and 
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improvements.  It  is  the  policy  of  the  board  to  ex- 
tend the  plant  and  increase  its  facilities  to  take  care 
of  the  new  business  offering  with  the  best  facilities 
attainable. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  of  the  Western  Elec- 
trician.] 

Charles  J.  Gliddcn,  president  of  the  Erie  Tele- 
phone and  Telegraph  company,  was  a  recent  visitor 
to  the  Twin  Cities. 

The  Wisconsin  Telephone  company  has  tendered 
free  telephone  service  for  the  fire-engine  houses  in 
Janesville,  Wis.     The  council  accepted  the  offer. 

The  South  Dakota  Telephone  company  has  com- 
pleted a  telephone  line  from  Alpena  to  Virgil,  S.  D. 
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The  Willow  Creek  (Minn.)  Telephone  company 
contemplates  extending  its  lines  to  Nashville  Center 
and   Truman. 

The  Walworth  County  Telephone  company  has 
a  toll  line  completed  and  working  between  Elkhorn, 
Wis.,  and  Delavan. 

C.  M.  McFatridge  of  Moravia,  la.,  has  sold  his 
line  of  telephone  in  Wapello,  Appanoosa  and 
Monroe  counties  to  the  Moravia  Telephone  com- 
pany. 

A  telephone  line  is  being  strung  from  Marathon 
J  a.,  to  Webb. 

The  Mutual  Telephone  company  of  Des  Moines, 
la.,  presented  its  employes  as  a  Christmas  greeting 
an  emphatic  denial  of  the  rumor  that  wages  were 
to  be  cut.  The  manager  also  presented  each  op- 
erator with  a  fine  linen  handkerchief  and  a  bottle  of 
perfumery. 

-The  Central  Union  Telephone  company  has  headed 
off  the  threatened  competition  in  Moline,  111.,  by 
making  a  number  of  concessions  to  the  city.  Re- 
duced rates  and  improvements  to  the  system  are 
promised.  The  Tri-City  Mutual  company  promot- 
ers have  now  moved  their  field  of  operations  across 
the  river  to  Davenport,  la.,  where  they  are  soliciting 
subscribers. 

A  telephone  line  is  being  built  from  Garnavillo 
to  Clayton,  la. 

The  Oaksville  (la.)  Telephone  company  will  ex- 
tend lines  to  Toolesboro. 

The  telephone  exchange  at  Grand  Rapids,  Wis.. 
has  been  renumbered  in  a  good  many  instances  to 
improve  the  service. 

Messrs.  Murray  and  Avery  of  North  Branch. 
Minn.,  will  establish  a  telephone  exchange  in  Pine 
City,  Minn.        


FIG.     I.        SWEDISH-AMERICAN    TELEPHONE    INSTRUMENTS.  FIG.     3.       SWEDISH-AMERICAN    TELEPHONE    INSTRUMENTS.  Federal   SaltS   in   Open-CirCUJt      Batteries. 


superior  in  some.  The  permanent  resiliency  of  the 
diaphragm  is  said  to  solve  the  problem  of  perfect 
voice  transmission.  The  auxiliary  springs  are  used 
in  both  the  transmitter  and  receiver,  accomplishing- 
results  which  produce  force  and  energy  of  sound 
waves  which,  it  is  said,  make  ideal  transmission  and 
receiving.  The  company  will  have  ready  for  the 
market  in  a  short  time  complete  telephones  of  an  en- 
tirely new  design.  In  the  accompanying  illustrations 
Fig.  1  represents  the  transmitter,  Fig.  2  the  receiver 
and  Fig.  3  a  cross-section  of  the  end  of  the  re- 
ceiver. 


Folding  Pocket  Floor  Groover. 

The  Western  Electric  company  is  placing  upon 
the  market  a  new  floor  groover,  the  blade  of  which 
is  very  similar  in  appearance  to  the  stiff-handled 
floor  groover  which  has  been  used  for  some  time. 
A  novel  and  peculiar  feature  of  this  new  device  lies 
in  the  fact  that  the  biade  can  be  folded  back  into 
the  handle  like  the  blade  of  a  pocket-knife.  The 
pcint  fits  into  a  socket,  the  edge  of  which  comes  in 
contact  with  the  back  of  the  floor  groover,  thus 
preventing  the  point  from  being  worn.  When 
folded  the  greatest  dimension  is  3^4  inches,  making 
it  of  a  convenient  size  to  be  carried  in  the  pocket. 
If  the  tool  is  thrown  into  the  handbag  of  the  work- 
man with  other  tools,  the  point  is  protected  by  the 


It  is  understood  the  Northwestern  Telephone  Ex- 
change company  will  make  a  fight  on  the  under- 
ground-wire ordinance  in  Minneapolis. 

Rumors  have  been  circulated  in  St.  Paul  that  the 
Northwestern  Telephone  Exchange  company  is  fig- 
uring for  the  absorption  of  the  Mississippi  Valley 
Telephone  company,  but  the  officials  of  the  latter 
say  they  have  had  no  dealings  with  anyone  connected 
with  the  Northwestern  company. 

The  Home  Telephone  company  of-  Montgomery. 
Minn.,  has  increased  its  capital  stock  to  $5,000.  Traf- 
fic arrangements  will  be  made  with  the  Greene  and 
Western  Telephone  company,  and  negotiations  have 
been  opened  for  the  purchase  of  the  Berrisford  and 
Erkel  line. 

The  People's  Telephone  company  sought  to  de- 
viate from  the  line  laid  out  by  the  council  in  setting 
poles  at  West  Superior,  Wis.,  but  the  city  engineer 
intervened  with  a  hatchet,  and  chopped  down  the  of- 
fending poles. 

The  employes  of  the  Northwestern  Telephone 
Exchange  company  presented  Manager  B.  L.  Freedy 
of  the  St.  Paul  exchange  with  a  handsome  gold 
watch. 

A  telephone  wire  will  be  strung  from  Sioux  City, 
la.,  to  Yankton,  S.  D. 

The  Wisconsin  Telephone  company  is  stringing 


The  action  which  takes  place  in  a  carbon  battery 
using  salammoniac  as  an  excitant  differs  from  that 
of  Federal  salt  or  Federalite  under  the  same  condi- 
tions. When  the  circuit  is  closed  in  a  cell  contain- 
ing salammoniac,  the  ammonium  is  released  and  an 
insoluble  oxychloride  of  zinc  is  formed.  As  a  re- 
sult of  this  the  internal  resistance  of  the  electrolyte 
increases  rapidly,  and  as  the  hard  oxychloride  crys- 
tals form  on  the  carbon  and  zinc  the  active  surface  is 
gradually  lessened  and  the  efficiency  of  the  cell  is 
impaired. 

With  Federal  salt  or  Federalite  used  as  the  elec- 
trolyte, the  action  on  closed  circuit  is  to  form  a 
soluble  sulphate  of  zinc,  which  is  a  better  con- 
ductor than  the  original  electrolyte.  As  there  is 
no  insoluble  matter  formed,  the  pores  of  the  carbon 
are  always  open  and  the  entire  active  surface  is  pre- 
sented to  the  zinc.  The  closing  of  the  circuit  re- 
leases enough  acid  to  act  on  the  depolarizer,  which 
i*  present  in  the  Federal  salts,  thus  preventing  polari- 
zation, and  aids  the  battery  to  recuperate  quickly. 
-  The  accompanying  illustration  shows  the  carbons 
used  on  a  test,  one  from  a  salammoniac  solution 
covered  with  crystals,  and  another  from  a  Federal 
salt  solution,  snowing  the  carbon  perfectly  clean. 
It  is  said  that  both  were  used  in  tests  exactly  alike 
and  under  similar  conditions.     Three  batteries,  one 


FIG.     2.       SWEDISH-AMERICAN 
TELEPHONE  INSTRUMENTS. 


FOLDING    POCKET    FLOOR    GROOVER, 


socket  into  which  it_fits,  thus  making  it  impossible 
for  the  other  tools  to  spoil  the  edge.  The  handle 
of  the  floor  groover  is  made  of  brass  and  is  of  a 
convenient  size  and  shape  which  fits  the  hand.  The 
illustration  shows  the  floor  groover  closed. 


Chicago    Telephone    Company    to    In- 
crease Its  Capital  Stock. 

The  annual  meeting  of  the  Chicago  Telephone 
company  will  be  held  on  January  17th.  At  that 
time  the  directors  will  recommend  to  the  stock- 
holders a  proposition  to  increase  the  authorized 
issue  from  $5,000,000,  now  outstanding,  to  $15,000- 
000.  If  this  new  issue  is  authorized,  shares  of  the 
increased  capital  will  be  offered  to  stockholders  at 
par  in  proportion  to  their  holdings,  from  time  to 
time,  as  money  may  be  required  for  extensions  and 


additional  lines  in  Fond  du  Lac,  Wis.,  and  other- 
wise planning  for  an  aggressive  campaign  against 
the  Little  Wolf  River  company,  which  has  invaded 
that  field. 

The  Northwestern  Telephone  Exchange  company 
will  report  daily  to  all  its  stations  through  North- 
western Minnesota  and  North  Dakota,  the  weather 
prediction. 

The  Southern  Minnesota  Electric  company  is  in- 
stalling a  telephone  exchange  at  Sleepy  Eye,  Minn. 

The  Zenith  City  Telephone  company  of  Duluth. 
Minn.,  has  begun  service  on  its  lines  and  expects  to 
have  the  entire  system  in  order  by  February  1st. 

The  Midland  Telephone  company  is  constructing 
a  toll  line  from  St.  Kilian,  Minn.,  to  the  new  town 
of    Willmont. 

The  Bell  Telephone  company  of  Canada  has  con- 
tracted for  7,000  cedar  poles. 


FEDERAL  SALTS  IN  OPEN-CIRCUIT  BATTERIES. 

containing  Federal  salts,  one  Federalite  and  one 
salammoniac,  were  connected  in  series  on  a  20-ohm 
telegraph  instrument,  and  were  kept  on  closed  cir- 
cuit for  seven  hours  each  day  for  iS  consecutive  days. 
The  Federal  Battery  company,  which  manufactures 
Federal  salt  and  Federalite,  says  that  its  salts  gave  a 
higher  electromotive  force  and  more  constant  cur- 
rent during  the  entire  life  of  the  discharge,  and  in  ad- 
dition were  entirely  free  from  crystals.  While  the 
amperes  of  the  salammoniac  cell  appeared  to  be 
higher  at  the  start,  it  was  seen  that  under  work  the 
Federal  salt  and  Federalite  were  more  constant,  and. 
in  fact,  the  amperes  increased  as  the  zinc  salt  was 
formed   in  the  solution. 

For  hard  work,  such  as  gas  engines,  gas  lighting 
or  for  telephones,  the  Federal  battery  salts,  it  is 
asserted,  can  maintain  a  constant  current  where  sal- 
.-unmoniac  would   soon  become  inefficient. 
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Shadowless  Arc-lamp  Globe. 

Manufacturers  and  users  of  arc  lamps  and  the 
general  lighting  fraternity  will  doubtless  take  con- 
siderable interest  in  the  shadowless  arc-lamp  globe 
which  is  illustrated  in  the  accompanying  pictures. 
The  use  of  this  globe  is  intended  to  eliminate  all 
shadows,  which  have  been  a  source  of  great  annoy- 
ance to  lamp  users.  The  shadowless  globe  is  made 
in  sections  of  heavy  glass,  and  if  one  section  should 
break  another  can  bo  inserted  at  a  nominal  cost, 
whereas,  the  breaking  of  an  ordinary  globe  mean? 


FIG.     I.       SHADOWLESS   ARC-LAMP   GLOBE. 

I  he  substitution  of  an  entirely  new  one  at.  of  course, 
the  original  cost  of  the  globe.  The  breaking  of  arc- 
lamp  globes  has  always  been  a  source  of  great  an- 
noyance, and  this  unique  feature  of  the  shadowless 
globe  will  in  itself  appeal  strongly  to  users.  It  is 
further  claimed  that  the  use  of  this  globe  assures 
"better  light,  the  manufacturers  claiming  an  increase 
of  30  per  cent,  in  quality  and  volume  of  light  through 
perfect  radiation.  The  expense  of  breaking  of 
globes  is  almost  entirely  saved,  and  the  danger  of 


FIG.    2.       SHADOWLESS   ARC-LAMP   GLOBE. 

broken  in  transit  is  reduced  to  a  minimum, 

1  also  breakage  by  careless  handling,  in  trini- 
ining,  etc.  These  globes  can  be  made  for  all  the 
different  styles  of  arc  lamps  now  on  the  market. 
They  can  be  manufactured  in  sections  of  colored 
«l:iss,  if  desired,  for  decorative  purposes,  or  in  either 
clear  or  ground  glass.  Fig.  1  is  an  illustration  of 
the  globe,  separate  from  the  lamp.  A  door  in  the 
side  of  the  frame  swings  open,  as  is  shown  in  Fig. 
2.  permitting  quick  and  easy  access  to  the  carbons 
for   1  rimming.     While  these   globes   arc   said    to   be 


more  expensive  than  the  ordinary  globe,  it  is  claimed 
that  their  cost  may  be  saved  in  a  few  weeks.  The 
shadowless  globe  has  already  attracted  wide  at- 
tention, and  the  manufacturers,  Stciiz,  W'eyer  & 
Co.,  125-127  Indiana  street,  Chicago,  have  received 
orders  and  inquiries  from  many  central  stations 
and  others  interested  in  arc  lighting.  The  firm  will 
be  pleased  to  send  particulars  on  request. 


Siemens  &  Halske  Company. 

At  the  annual  meeting  of  the  stockholders  of  the 
Siemens  &  Halske  Electric  company  of  America, 
held  in  Chicago  on  December  29th,  the  following- 
named  officers  were  elected:  President,  R.  McA. 
Lloyd;  vice-president,  O.  S.  Lyford,  Jr.;  secretary, 
Willard  T.  Block;  treasurer,  F.  Vieweg;  assistant 
secretary  and  assistant  treasurer,  M.  J.  Budlong. 
The  directors  were  chosen  as  follows:  Samuel 
Instill.  M.  J.  Budlong.  O.  S.  Lyford,  Jr..  C.  B. 
Rockhill,  Levi  Mayer,  T.  A.  Moran,  Jr.,  of  Chicago, 
and  Martin  Maloney,  Isaac  L.  Rice  and  R.  McA. 
Lloyd  of  New  York.  The  company  is  owned  by 
the  Electric  Vehicle  company  and  employs  1,000 
men.  Large  orders  are  now  on  hand,  and  it  is  the 
intention  of  the  company  to  increase  its  working  force 
to  2,500  men  in  the  spring.  Although  Mr.  Block 
will  retain  his  office  of  secretary,  he  has  retired  from 
all  active  participation  in  the  company's  affairs. 


Willard    Accumulator  for  Automobiles. 

The  general  value  of  a  storage  battery  is  depend- 
ent upon  the  character  and  construction  of  the  plates 
of  which  the  elements  are  composed;  and  in  this, 
it  is  asserted,  is  found  much  of  the  merit  claimed 
for  the  Willard  storage  battery.  The  Willard  plate, 
including  the  terminal,  is  constructed  from  a  single 
sheet  of  pure  rolled  lead,  every  part  of  the  finished 
product  remaining  integral  with  the  original  plate. 
On  either  side  of  the  sheet  of  lead  there  are  formed 
thin  horizontal  leaves  or  shelves  about  one-fourth 
inch  wide  and  one-thirty-second  inch  thick.  These 
leaves  remain  attached  to  a  web  or  support  in  the 
center,  and  incline  upward  at  an  angle  of  about  20 
degrees,  thus  forming  a  uniform  cup-shaped  open- 
ing between  them.     The  active  material  is  produced 


Varley  Slide-rule  Pad. 

The  accompanying  cut  illustrates  a  novelty  in  the 
line  of  purely  scientific  Christmas  souvenirs.  This 
little  specialty  is  a  calculating  pad  and  slide-rule 
combined,  winch  is  being  distributed  to  its  friends 
and  customers  by  the  Varley  Duplex  Magnet  com- 
pany of  Jersey  City,  N.  J.  It  is  particularly  useful 
as  a  slide-rule,  and  will  be  appreciated  where  quick 
work  in  the  matter  of  electrical  calculations  is  re- 
quired. Instructions  for  using  this  device  are 
printed  on  the  back  of  each  pad,  and  it  is  really  a 
substitute  for  the  well-known  but  expensive  slide- 
rule  familiar  to  every  electrical  engineer  and  de- 
signer. Each  sheet  of  the  pad  has  along  its  top 
edge  an  accurate  impression  of  the  rule,  white  lines 
on  black  background.  A  small  brass  clamp  en- 
framing a  sheet  of  mica  carrying  a  perpendicular 
hair  line  clamps  the  top  of  the  pad  and  is  made  to 
slide  along  over  the  rule.  When  the  top  sheet  of 
the  pad  is  filled  by  memoranda  it  is  torn  off,  but 
as  each  sheet  of  the  pad  contains  at  the  top  the 
same  representation  of  the  rule  proper,  it  is  easy 
to  see  how  this  memorandum  pad  becomes  availa- 
ble as  a  slide-rule  until  all  the  sheets  are  used. 
Squares,  cubes,  square  roots,  cube  roots  and 
logarithms  of  all  numbers  from  one  to  infinity  are 
given.  All  ordinary  problems  in  simple,  compound 
and  inverse  proportion   are  readily   worked  out  in 


WILLARD    ACCUMULATOR    FOR    AUTOMOBILES. 

by  electro-chemical  means,  uniformly  on  the  sur- 
faces of  all  the  leaves,  and  on  the  surfaces  of  the 
web   until   the  interstices  are   filled. 

The  Willard  battery  that  is  manufactured  espe- 
cially for  automobiles  is  composed  of  the  plates  de- 
scribed .above  encased  in  a  specially  designed  hard- 
rubber  jar  with  a  glass  cover.  The  plates  are  sep- 
arated from  one  another  by  an  improved  hard-rub- 
ber separating  sheath,  which  is  corrugated,  ribbed 
and  slotted  in  such  manner,  it  is  claimed,  as  to  cre- 
ate no  extra  internal  resistance  in  its  use,  and  at  the 


VARLEY    SLIDE-RULE    PAD. 


one-tenth  the  time  required  by  the  ordinary  method 
of  calculation. 

The  Varley  Duplex  Magnet  company  is  mailing 
one  of  these  slide-rules  to  each  of  its  customers,  and 
will  be  pleased  to  send  it  free  to  any  manufacturing 
electrician. 


The  Toledo,  Tiffin  and  Sandusky  Railroad  com- 
pany of  Port  Clinton,  capitalized  at  $3,000,000,  was 
incorporated  recently  at  Columbus,  O.,  by  George 

D.  Loomis,   Z.   M.   Navlor,   R.  W.   Browne,    Frank 

E.  Anderson,  S.  P.  Coly,  S.  B.  Hege.  Richard 
Young,  W.  S.  Frye,  J  F.  Burn,  John  McCauley, 
C.  J.  Yingling,  B.  W.  Crobaugh  and  John  C.  Royed. 
The  company  proposes  to  build  an  electric  railway 
connecting  the  cities  named. 


same  lime  t < ■  separate  so  effectively  the  different 
elements  as  to  eliminate  entirely  any  probability  of 
short-circuits,  thereby  avoiding  all  abnormal  dis- 
integration. The  service  performed  by  the  glass 
cover  is  of  importance,  in  that  it  permits  an  exam- 
ination of  the  interior  of  the  cell  at  all  times  and 
keeps  in  view  the  electrolyte. 

Among  the  features  that  are  said  to  be  of  especial 
advantage  in  this  battery  is  the  ability  of  the  plate 
to  absorb  and  give  forth  a  large  current  without 
damage  to  the  battery,  thus  making  it  possible  to 
charge  the  cell  in  a  very  short  time.  The  manufac- 
turers of  the  battery,  Sipc  &  Sigler,  Cleveland.  O., 
assert  that  it  may  be  fully  charged  in  45  minutes,  or 
when  entirely  discharged,  it  may  be  charged  to  gn 
per  cent,  of  its  capacity  in  30  minutes.     It  will  also 
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stand  any  discharge  required  in  automobile  service 
without  any  damage.  Another  special  advantage 
claimed  for  the  automobile  battery  is  found  in  the 
inclination  of  the  leaves,  by  which  the  active  ma- 
terial is  held  in  place.  In  automobile  service  this 
feature  is  said  to  practically  overcome  the  washing 
action  due  to  the  movement  of  the  electrolyte  in 
the   cells  during  the   operation"  of  the   vehicle. 

The  manufacturers  have  spared  no  expense  in 
the  perfection  of  this  battery,  and  as  a  result  claim 
that  the  highest  possible  efficiency  has  been  ob- 
tained. AlMVillard  batteries  are  guaranteed  to  be 
free  from  electrical  and  mechanical  defects  and  to 
equal  or  excel  their  rated  capacity.  Where  it  is 
desired,  the  manufacturers  enter  into  a  guaranty 
with  individuals  using  carriages  operated  by  Willard 
batteries  by  which  the  cells  are  maintained  for  a 
period  of  years  for  a  specified  sum  each  year. 


Practical  Limitations  of  Electric  Power 

Transmission.1 
By  Dr.  Louis  Bell. 

When  a  new  art  is  thrust  upon  public  attention 
the  first  sentiment  awakened  is  general  incredulity. 
And  when  the  thing  which  was  pronounced  impos- 
sible has  been  accomplished  and  the  consequent 
feeling  of  irritation  has  subsided  there  often  follows 
a  period  of  extreme  credulity,  when  the  wildest 
claims  are  eagerly  believed  and  the  most  improb- 
able feats  almost  taken  for  granted.  It  is  prudent, 
therefore,  in  the  hour  of  determinate  success,  to 
take  thought  for  the  future  and  to  endeavor  to 
discern  the  limitations  that,  sooner  or  later,  are 
bound  to  be  encountered. 

During  the  past  seven  or  eight  years  the  elec- 
trical transmission  of  power  over  considerable  dis- 
tances and  at  high  voltage  has  grown  from  dubious 
experiment  to  commercial  success  upon  the  largest 
scale.  Plants  doing  such  work  are  now  numbered 
by  the  score,  almost  by  the  hundred,  and  the  art 
has  reached  that  stage  of  its  development  where 
to  look  ahead  is  a  desirable  precaution.  Over- 
confidence  fs  nearly,  or  quite,  as  bad  as  over- 
cautiousness. 

The  writer  is  going,  therefore,  to  discuss  here 
some  of  the  engineering  and  commercial  difficulties 
with  which  one  has  to  deal  in  extending  the  scope 
of  electric  power  transmission  beyond  the  practice 
that  is  now  obviously  successful.  Some  of  the  ob- 
stacles will,  doubtless,  be  removed  as  improvements 
go  on,  and  some  will  change  with  changing  con- 
ditions, but,  nevertheless,  they  must  be  considered. 
The  most  fundamental  present  question  is  the  limit 
of  practicable  voltage.  Since  the  cost  of  copper 
for  the  transmission  line  varies  inversely  as  the 
square  of  the  working  voltage,  the  commercial 
feasibility  of  long-distance  working  is  directly  in- 
volved in  this  question,  as  well  as  matters  of  great 
theoretical   interest. 

During  the  past  half-dozen  years  a  great  fund  of 
practical  information  has  accumulated  as  to  trans- 
mission at  high  voltage,  and  within  a  wide  range 
engineers  are  now  treading  on  no  uncertain  ground. 
Steadily  what  might  be  called  conservative  voltages 
have  been  creeping  upward,  and  experiment  has 
grown  into  standard  practice,  until  the  art  has  been 
revolutionized.  The  first  great  step  was  taken  when 
engineers  squarely  faced  the  problem  of  dealing  with 
alternating  currents  at  pressures  that  needed  to  be 
treated  writh  respect,  and  came  to  a  realizing  sense 
that  the  proper  place  to  insulate  a  high-tension  wire 
was  at  its  supports.  It  very  soon  became  evident  that 
once  past  pressures  that  can  be  handled  with  im- 
punity, a  further  increase  involved  no  material  ad- 
ditional danger  to  life  or  property,  and  was  prac- 
tically limited  only  by  existing  conditions  as  to 
insulating  the  apparatus.  Given  adequate  insula- 
tion at  the  supports,  the  line  problem  was,  and  is, 
easy,  and  included  only  trivial  dangers  and  difficul- 
ties in  passing  from  2,000  or  3,000  volts  to  8,000 
or  10,000. 

The  upshot  of  the  matter  has  been  that  the  1,000- 
volt  plants  common  10  years  ago  are  now  practically 
obsolete,  even  for  local  distribution,  while  for  trans- 
missions of  even  a  few  miles  5,000  or  10,000  volts 
represent  the  usual  figure,  the  latter  more  often 
than  the  former.  Just  at  this  point  is  encountered 
a  limitation  in  apparatus,  or  perhaps  methods,  which 
cannot  be  overlooked.  It  is  not  yet  possible  to  pro- 
cure standard  transformers  of  the  sizes  customarily 
used  for  electrical  distribution  for  a  primary  voltage 
higher  than  2,400  or  2,500  volts.  This  fact  compels 
the  use  of  reducing  transformers  if  it  becomes  de- 
sirable to  use  higher  pressure  for  the  transmission, 
and  once  these  are  installed,  it  is  plain  economy  to 
lift  the  line  pressure  as  high  as  practicable. 

At  the  present  time  one  may  fairly  call  10,000 
volts  the  standard  working  pressure  for  transmis- 
sion purposes.  It  has  proved  entirely  feasible  to 
properly  insulate  currents  at  this  pressure  under 
the  severest  weather  conditions,  and  enough  plants 
have  been  running  for  considerable  periods  to  prove 
beyond  question  that  they  are  in  every  way  as  re- 
liable as  if  worked  at  much  lower  pressure.  So  far, 
so  good;  but  how  much  further  can  we  go? 

As'the  voltage  climbs  beyond  this  figure  no  alarm- 
ing phenomena  appear  for  some  time.  The  danger 
of  puncturing  insulators  increases,  but  this  merely 
makes  it  necessary  to  test  them  and  to  provide  a 
suitable  factor  of  safety.  Raising  and  reducing 
transformers  are  not  rendered  materially  more  diffi- 
cult and  expensive  to  insulate. 

1.     From  Cassier's  Magazine. 


The  "striking  distance,"  however,  rises  noticeably. 
By  this  is  meant  the  distance  over  which  a  spark 
will  spontaneously  jump  under  the  pressure  involved. 
It  really  measures  the  dielectric  strength  of  the  air, 
and  depends  greatly  on  the  forms  and  dimensions 
of  the  things  between  which  there  is  opportunity 
for  sparking.  A  given  difference  in  pressure  will 
jump  a  spark  much  further  between  points  than 
between  balls  or  flat  surfaces.  For  example,  10,000 
volts  will  leap  barely  one-eighth  inch  between  balls 
an  inch  or  two  in  diameter,  but  about  fifteen-thirty- 
seconds  inch  between  the  points  of  common  sewing 
needles. 

This  increase  of  striking  distance  is  a  matter 
that  is  not  yet  troublesome  except  as  it  may  indicate 
resonance.  Resonance,  electrically,  is  substantially 
the  same  sort  of  thing  that  it  is  in  acoustics — a 
strengthening  of  the  intensity,  i.  e.,  voltage,  of  cer- 
tain vibrations,  when  they  are  in  tune  with  things 
subject  to  the  same  vibrations — electrically  in  cir- 
cuit with  them.  An  alternating  current  involves 
electrical  oscillations  as  complex  as  the  vibrations 
of  a  violin  string,  and  the  resonance  may  take  place 
with  the  main  vibration  period — the  fundamental — 
or  with  any  of  the  harmonics.  Electrical  resonance 
with  the  fundamental  periodicity  is  rare,  very  rare, 
in  fact;  but  the  minor  sort  of  resonance,  with  the 
higher  harmonics,  is  probably  far  more  common 
than  is  usually  supposed.  To  it  is  frequently  due 
the  considerable  increase  of  striking  distance  often 
noticed  on  long  lines,  which  sometimes  may  become 
annoying,  but  seldom  serious. 

Aside  from  this,  there  is  little  noteworthy  as  the 
pressure  is  raised  until  one  nears  20,000  volts.  At 
about  that  point  the  lines-  begin  to  be  luminous 
at  night — at  first,  a  hazy  bluish  film  of  light  at  the 
surface  of  the  wires,  with  faint  brushes  at  the  points 
of  tie  wires  and  the  like.  The  writer  saw  the  same 
sort  of  thing  recently  for  several  inches  along  the 
edge  of  a  bit  of  dry  asbestos  paper  that  accidentally 
touched  two  10,000-volt  cables  insulated  with  rub- 
ber a  quarter  of  an  inch  thick.  Here,  then,  is  a 
new  factor  in  the  case — a  static  discharge  into,  and 
through,  the  air  along  the  high-voltage  wires.  The 
energy  is  leaking  off  wherever  it  gets  a  chance — ■ 
from  the  wires,  across  the  oil  in  the  transformers, 
from  every  point  or  edge  along  the  line. 

At  20,000  volts  this  static  leakage  amounts  to 
very  little;  in  fact,  it  is  merely  visible,  and  a  grow- 
ing group  of  plants  working  steadily  at  that  pressure 
bears  evidence  that  there  is  little  to  be  feared,  at 
least  in  ordinary  climates.  As  the  voltage  rises 
above  this  point,  the  air  discharge  becomes  more 
marked,  until,  at  40,000  volts,  a  very  perceptible 
amount  of  energy,  though  not  a  material  amount, 
is  devoted  to  keeping  up  this  action.  It  is  ex- 
actly the  same  sort  of  thing  that  one  sees  in  a 
darkened  room  about  the  wires  leading  from  a 
powerful  Ruhmkorff  coil,  except  that  it  is  on  a 
colossal  scale,  with  perhaps  a  i,ooo-kilowatt  gen- 
erator behind  it,  instead  of  a  few  battery  cells.  Add 
10,000  or  15,000  volts  more,  and  the  situation  be- 
comes serious;  the  energy  streams  off  in  amounts 
rapidly  growing  graver,  and  under  the  terrific 
strain  the  air  tends  to  becoming  weaker  and  weaker 
as    an   insulator. 

At  this  point  two  courses  are  open — either  to 
increase  the  distance  between  wires'  or  to  insulate 
them.  The  latter  course  probably  cannot  afford 
permanent  relief,  and  the  former  mitigates  the  evil, 
but  does  not  altogether  cure  it.  Hence,  although 
one  plant  is  in  regular  and  quite  successful  operation 
at  40,000  volts,  and  it  seems  that  we  are  at  this  point 
nearing  a  limitation  due,  not  to  an  imperfection 
in  our  methods,  but  inherent  in  the  medium  in 
which  we  are  working.  Between  50,000  and  60,000 
volts  the  case  grows  very  serious,  perhaps  pro- 
hibitively so,  as  long  as  we  attempt  to  work  over- 
head in  air. 

Underground,  or  above  it  in  oil  tubes?  Possibly, 
when  someone  finds  a  cheap  non-conductor  that 
will  hold  oil  successfully;  but  even  then  resonance 
is  to  be  dreaded.  Going  underground  or  into  tubes 
means  adding  capacity  to  the  system,  and  this  means 
a  chance  of  hitting  resonance  of  lower  harmonics 
or  even  the  fundamental.  Very  formidable  res- 
onance has  been  detected  on  one  line  having  some 
underground  connections,  and  we  shall  hear  more 
of  it,  although  it  is  worth  noting  that  increased  volt- 
age does  not  necessarily  imply  increased  danger  of 
resonance.  In  point  of  voltage,  then,  we  must  look- 
out for  trouble  in  going  above  30,000  to  40,000  volts, 
even  in  a  good  climate,  and  if  we  go  underground 
we  must  be  very  cautious  about  it.  And,  to  a  cer- 
tain extent,  we  are  between  the  devil  and  the  deep 
sea,  for  if  there  is  resonance  underground,  lightning 
lies  in  wait  for  us  overhead. 

No  problem  in  power-transmission  work  needs 
more  careful  attention  than  lightning  protection. 
Most  good  lightning  arresters  work  well  most  of 
the  time,  and  that  is  about  all  one  can  say  for  them. 
In  operating  at  10,000  volts  or  more,  the  striking 
distance,  often  reinforced  by  minor  resonance,  is 
great  enough  to  call  for  considerable  air  gaps  at  the 
lightning  arresters,  in  order  to  prevent  constant 
striking  across.  Hence,  there  is  a  pretty  stiff  strain 
on  the  insulation  of  the  apparatus,  and  the  addi- 
tional force  of  even  a  moderate  lightning  discharge 
may  lead  to  serious  results.  Trouble  of  <his  kind 
seldom  leads  to  material  interruption  of  the  service 
or  to  great  damage,  but  it  is  often  very  annoying. 

Protective  apparatus  successful  in  one  plant  some- 
times fails  in  another  without  apparent  reason,  and 
the  best  results  require  considerable  study  in  each 
individual    case.     These    difficulties,    however,    one 


cannot  fairly  regard  as  more  than  temporary,  since 
they  will,  in  all  probability,  yield  to  improved  meth- 
ods of  attack. 

Bearing  in  mind  the  present  appearance  of  lim- 
itations in  voltage,  the  next  important  question 
that  arises  is  that  of  maximum  feasible  distance  of 
transmission.  Here  both  the  technical  and  the 
commercial  limitations  must  be  taken  into  account 
As  regards  the  former,  present  experience  runs  up 
to  a  little  over  100  miles — 80  miles  on  a  large  com- 
mercial scale.  The  net  result  of  this  experience  is 
to  show  that  up  to  these  distances  no  special  diffi- 
culties are  to  be  feared,  the  longest  lines  behaving, 
in  all  important  respects,  just  like  the  shorter  ones. 
Barring  malicious  interruption,  such  as  the  shoot- 
ing off  of  an  insulator,  the  longer  lines  are  no  less 
reliable  and  no  more  difficult  to  keep  in  good  work- 
ing condition  if  properly  put  up.  It  should  be  borne 
in  mind  that  a  transmission  line,  usually  constructed 
with  heavy  insulators  and  good-sized  bare  wire,  is 
unlikely  to  come  to  grief  except  by  unusual  external 
violence.  As  a  matter  of  experience,  storms  pro- 
duce almost  no  direct  damage  on  such  lines.  The 
writer  knows  of  no  instance  of  a  transmission  line 
going  down  or  suffering  serious  damage  from  pure 
violence  of  weather.  Now  and  then  a  branch  of  a 
tree  may  be  blown  down  across  the  wires,  but  as 
far  as  practicable,  such  lines  are  run  in  clear  coun- 
try, and  elsewhere  the  trees  are  likely  to  get  gradu- 
ally cleared  away  so  as  to  avert  any  such  danger. 

Given  a  well-built  line  and  proper  inspection, 
and  mere  distance,  so  far  as  yet  ascertained,  in- 
volves no  serious  problems.  At  distances  much  in 
excess  of  100  miles  it  may  be  found  desirable  to 
lower  the  frequency  of  the  currents  employed,  but 
so  far  as  engineering  difficulties  are  concerned  there 
is  no  reason  why  a  transmission  of  even  500 
miles  could  not  now  be  successfully  undertaken. 

Commercially,  the  case  is  different.  So  long  a 
line  would  not  be  undertaken  except  for  the  trans- 
mission of  a  very  large  amount  of  power,  and  the 
mere  cost  of  the  line,  even  at  a  working  pressure  of 
40,000  volts  or  so,  would  be  a  formidable  item. 
There  are  few,  if  any,  instances  in  which,  from  low 
cost  of  power  or  high  selling  price  at  the  market, 
such  an  expenditure  would  be  justified.  The  writer 
recalls  one  case  being  brought  to  him  in  which  a 
transmission  of  200  miles  gave  good  promise  of 
paying,  for  coal  was  $50  (£10)  per  ton  in  gold  at 
the  terminus,  but  the  fall  in  the  price  of  silver  kept 
the  project  from  being  carried  out.  Success  was 
merely  a  question   of  proper  care  of  the  line. 

To  get  and  keep  a  line  clear  of  mechanical  inter- 
ference is  more  than  half  of  the  battle  in  all  power- 
transmission  work.  Poles  and  cross-arms  should 
be  strong  and  well  put  up,  insulators  carefully  in- 
spected and  tested,  if  necessary,  and  the  way  cleared 
as  far  as  possible  of  obstructions.  Generally  speak- 
ing, crossing  other  lines  should  be  avoided,  and 
the  transmission  wires  should  be  kept  out  from 
under  telephone  and  telegraph  wires  so  far  as  prac- 
ticable. As  a  matter  of  fact,  nineteen-twentieths  of 
all  accidents  from  high-voltage  circuits  are  due  to 
these  lighter  and  weaker  wires  falling  upon  them. 

Broadly,  one  may  sum  up  the  engineering  side 
of  the  whole  matter  by  saying  that,  at  present,  volt- 
ages from  10,000  to  40,000  are  being  worked  suc- 
cessfully, the  former  being  well-tried  and  con- 
servative, the  latter  somewhat  experimental  as  yet, 
and  verging  upon  conditions  that  become  trouble- 
some not  far  beyond  that  limit;  that  up  to  fully  100 
miles  in  distance  no  limitations  are  encountered  at 
customary  voltages  and  frequencies  other  than  those 
due  to  increased  length  of  line  to  be  protected; 
and  that  at  still  greater  distances  there  are  no 
troubles  in  sight  which  good  design  and  careful 
construction    cannot    overcome. 

Commercially  the  limitations  of  successful  power 
transmission  are  more  circumscribed.  Theory  here 
fails  to  throw  much  light  on  the  subject.  The  whole 
matter  hinges  on  the  cost  of  hydraulic  rights  and 
their  electrical  development  on  the  one  hand,  and 
the  cost  of  locally  generated  power  on  the  other. 
Generalizing  becomes,  then,  the  result  of  examining 
a  large  number  of  concrete  cases.  Taking  these 
as  they  come,  it  is  within  bounds  to  say  that,  con- 
sidering transmissions  of  500  or  1,000  kilowatts, 
nearly  all  those  at  distances  no  greater  than  15  to 
25  miles  will  pay,  if  the  output  can  be  marketed. 
From  25  to  50  miles  many  will  pay,  but  the  cir- 
cumstances must  be  rather  favorable.  From  50  to 
100  miles  a  few  large  enterprises  under  good  con- 
ditions will  succeed,  while  many  will  be  of  dubious 
value;  and  beyond  ICO  miles  cases  of  probable  or 
certain  success  are  rare,  but  assuredly  they  do  exist. 
These  limitations  are  necessarily  rough,  but  they 
express  the  facts  as  we  have  them  to-day. 

As  we  get  to  working  higher  and  higher  voltages 
at  longer  and  longer  distances  the  electrical  phe- 
nomena most  likely  to  cause  trouble  are  those  con- 
nected with  electrical  capacity,  chiefly  resonance  and 
lightning.  To  get  these  under  control,  a  good  bit 
of  hard  study  and  experimentation  will  be  neces- 
sary, but  the  task  is  by  no  means  hopeless.  For 
working  out  the  matter  practically,  a  transmission 
of  a  thousand  or  two  kilowatts  over  150  to  200 
miles  in  a  favorable  climate  is  a  step  greatly  to  be 
desired.  Such  a  transmission  is  certainly  feasible, 
and  would  pay  under  good  local  conditions,  while  it 
is  far  enough  outside  of  present  experience  to  afford 
valuable  lessons  upon  further  extensions  of  practice. 

Such  a  case  will  probably  arise,  in  the  natural 
course  of  events,  before  long,  and  as  it  offers  no 
great  difficulties  it  can  be  confidently  undertaken. 
Then  the  way  will  be  cleared  for  a  good  space  ahead 
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and  we  shall  know  what  real  importance  to  attach 
to  man}-  considerations  that  are  now  of  doubtful 
Many  things  can  be  accomplished  as  feats 
of  engineering  that  are  not  of  commercial  impor- 
tance, and  work  upon  a  large  scale  is  necessary 
to  show  the  whole  problem  in  its  true  perspective. 
The  carrying  out  of  such  experiments  has  a  vital 
interest  far  beyond  the  mere  utilization  oi  distant 
water  powers.  It  may,  and  very  possibly  will,  open 
up  the  way  for  the  wholesale  transmission  and  dis- 
tribution of  power  from  coal-fields,  a  side  of  the 
matter  hitherto  untouched,  except  speculatively  upon 
paper.  The  nineteeth  century  has  not  seen  it,  but 
the  twentieth  century  may.  and  much  more  besides, 
r.ow  invisible  in  the  haze  that  can  be  pierced  only 
bv  skillfully  planned  and  daring  enterprise. 


CORRESPONDENCE. 

New  York  Notes. 

Xew  York.  December  30. — Last  week  the  direct- 
ors of  the  Brooklyn  Rapid  Transit  company  offered 
a  reward  of  $25,000  for  information  that  would  lead 
to  the  discovery  and  conviction  of  the  persons  who 
are  alleged  to  have  circulated  false  reports  as  to 
the  financial  condition  of  the  company,  with  the 
purpose  of  affecting  the  price  of  its  stock  on  the 
market.  One  of  the  stockholders  sought  to  enjoin 
the  company  from  offering  such  a  reward,  asserting 
that  the  company  was  not  paying  a  dividend  and 
that  if  the  treasury  had  such  a  sum  to  disburse  as 
a  reward  it  should  be  applied  to  dividends  to  stock- 
holders. Investigation  of  the  company's  affairs  was 
brought  before  the  grand  jtuy  and  several  persons 
called  as  witnesses,  but  the  jury  was  discharged 
on  Thursday,  after  it  had  handed  in  a  presentment 
in  which  it  found  no  indictment.  The  grand  jury 
said  that  the  time  had  been  too  short  for  the  work 
and  recommended  that  it  be  given  to  the  succeeding 
jury,  which  is  to  be  held  in  January. 

Controller  Coler.  who  is  strongly  advocating  a 
tunnel  to  connect  Queens  and  Manhattan,  to  facili- 
tate rapid  transit,  at  a  meeting  of  the  Board  of  Alder- 
men this  week  presented  estimates  to  show  that 
the  proposed  Blackwell's  Island  bridge  would  cost 
$13,000,000.  while  the  tunnel  that  he  suggests  would 
cost  $1,900,000.  The  difference  in  initial  outlay 
would  be  $11,100,000.  The  cost  for  annual  mainte- 
nance, according  to  Mr.  Coler's  figures,  would  be: 
For  the  bridge,  $602,500;  for  the  tunnel,  $81,750. 
His  figures  were  disputed  by  one  of  the  aldermen, 
who  finally  offered  a  resolution  requesting  the  Board 
of  Estimate  and  Apportionment  to  authorize  the 
issue  of  corporate  stock  for  $1,900,000  to  build  the 
tunnel,  "provided  any  responsible  company  or  indi- 
vidual could  be  found"  to  do  the  work  for  that  sum. 
The  resolution  was  referred  to  the  committee  on 
bridges  and  tunnels. 

The  plant  of  the  Manhattan  Electric  Light  com- 
pany at  No.  425  East  Twenty-fourth  street  was 
totally  destroyed  by  fire  last  night.  Part  of  the  east 
wall  fell  just  before  midnight,  and  with  it  the  huge 
factory  smokestacks.  They  crashed  down  on  the 
roof  of  the  factory  of  the  Bishop  Guttapercha  com- 
pany, at  Nos.  420-426  East  Twenty-sixth  street,  do- 
ing great  damage.  Another  section  fell  at  one 
o'clock,  setting  fire  to  the  factory,  but  the  flames 
were  quickly  extinguished.  At  the  present  writing 
the  exact  extent  of  the  damage  is  not  known. 

Representatives  of  the  Park  Board  and  of  the 
Manhattan  Railway  company  conferred  Wednesday 
morning  in  the  Arsenal.  Central  Park,  in  regard 
to  the  order  to  the  railway  company  to  remove  its 
structure  from  Battery  Park.  The  company  re- 
cently submitted  plans  for  several  routes  that  would 
not  cross  the  park.  The  State  street  route  was  con- 
-  sidered  more  favorably  by  the  board  representatives 
than  the  other  routes.  Vice-president  Skitt  and  De 
Lancey  Nicoll  advanced  arguments  that  the  struc- 
ture remain  where  it  is.  The  discussion  ended 
without  any  agreement,  and  it  is  probable  that  the 
structure  will  stay  where  it  is  for  an  indefinite  time. 
M.   L.   G. 

Canadian  Intelligence. 

Ottawa,  Ont.,  December  30. — The  Court  of  Ap- 
peal in  Montreal  has  delivered  judgment  in  the 
appeal  of  the  Hull  Electric  company  against  the 
deci  ion  in  the  Hull  company's  case  against  the 
1  Ittawa  Electric  company.  The  Hull  company 
entered  action  asking  $20,000  damages  and  for 
an  injunction  compelling  the  Ottawa  company 
to  remove  all  its  poles  and  wites  and  cease  op- 
erating in  the  city  of  Hull,  Que.,  claiming  an  ex- 
clusive  charter.  The  trial  judge  dismissed  the  action 
and  ruled  that  the  Hull  company's  charter  was  ultra 
vires,  and  the  Court  of  Appeal  sustained  this  ruling 
on  all  points.  The  Hull  company  will  now  carry 
the  case  to  the  Privy  Council. 

A  very  successful  experiment  of  the  electric  plant 
and  lights  on  the  Soulanges  Canal  has  been  made. 
The  light  given  by  the  lamps  was  the  finest  possible. 
and  one  could  see  to  pick  tip  a  pin  at  a  distance  of 
300  feet.  The  line,  which  is  to  be  used  exclusively 
for  the  Soulanges.  will  furnish  light  and  convey 
power  to  open  bridges  and  lockgatcs.  There  will 
also  will  be  a  telephone  line  connecting  all  the  locks, 
bridges  and  offices.  The  lights  are  alternating  arc 
lamps  that  will  give  light  for  oyer  100  hours  with- 
out changing  carbons. 

Mr.  John  A.  Major  of  Ottawa,  who  has  been  in 
Halifax,  N.  S..  for  the  last  six  months,  states  that 
wireless   telegraphy   is   to  be   used  in   a   novel    and 


practical  manner  at  Halifax  harbor.  .  That  harbor 
is  often  difficult  of  access,  especially  during  storms 
and  fogs,  and  as  a  result  many  vessels  have  been 
wrecked  while  making  the  harbor.  Mr.  A.  F.  Ham- 
ilton of  Halifax  has  now  invented  an  apparatus  with 
the  object  of  facilitating  the  approach  to  the  harbor 
and  thus  minimizing  the  danger  of  shipwrecks. 
This  apparatus,  according  to  Mr.  Major's  descrip- 
tion, consists  of  an  electrical  buoy,  on  which  is  a 
bell  connected  with  the  land  by  a  submarine  cable. 
In  addition  to  the  bell,  the  buoy  will  hold  a  Mar- 
coni transmitter  from  which  signals  may  be  sent 
from  land  to  a  distance  of  four  or  five  miles.  In 
this  manner  all  vessels  provided  with  receivers  suit- 
able for  wireless  telegraphy  can  not  only  be  read- 
ily warned  of  danger,  as  they  approach  the  coast, 
but  can  also  ascertain  their  exact  position.  The  suc- 
cessful manner  in  which  the  Marconi  system  worked 
during  the  international  yacht  races  has  satisfied 
the  inventor  that  his  idea  will  prove  a  decided  suc- 
cess. 


PERSONAL. 


Director  Francis  E.  Drake  of  the  department  of 
machinery  and  electricity  of  the  United  States  Com- 
mission to  the  Paris  Exposition  engaged  passage 
for  Paris  on  January  4th,  in  company  with  some 
of  his  staff. 

On  January  19th  at  8  p.  m.,  Mr.  B.  J.  Arnold  is 
scheduled  to  address  the  Chicago  Electrical  asso- 
ciation at  1741  Monadnock  building.  The  subject 
announced  is  "The  Arnold  System  of  Power-station 
Construction." 

Mr.  A.  J.  Oehring,  who  was  connected  with  the 
Western  Electric  company  for  many  years,  and  who 
is  now  superintendent  of  the  Dearborn  Lead  and 
Zinc  Mining  company  of  Galena,  Kan.,  was  in 
Chicago  last  week. 

Major  E.  V.  Cherry,  president  of  the  Standard 
Electrical  Works  of  Cincinnati,  O.,  died  at  Denver, 
Colo.,  on  December  18th.  Major  Cherry  won  his 
rank  in  the  Civil  War  and  was  well  known  to  old- 
time   electrical  men. 

Mr.  L.  P.  Smith  of  the  Ericsson  Telephone  com- 
pany of  New  York  was  married  to  Miss  'J.  M.  Lil- 
lard  at  St.  Ignatius  Church,  in  New  York,  on  De- 
cember 27th.  L.  M.  Ericsson  &  Co.  of  Stockholm 
cabled  their  congratulations,  and  Mr.  Smith  has 
many  friends  among  telephone  men  who  will  add 
theirs  also. 


ELECTRIC  LIGHTING. 

The  Brownstown  (Ind.)  Water  and  Light  company 
opened  its  plant  on  Christmas  Day.  The  service 
proved  satisfactory  and  the  citizens  are  well  pleased. 
Enclosed  arc  lamps  are  used.  Mr.  Charles  A. 
Bolles,  the  secretary  and  treasurer  of  the  company, 
says  that  the  city  will  contract  for  supplies  during 
January.  

ELECTRIC  RAILWAYS. 

It  is  said  that  the  directors  of  the  several  sub- 
til ban  electric  lines  out  of  Cleveland  have  decided 
to  begin  very  soon  the  construction  of  a  union  depot 
in  the  business  center  of  that  city,  for  the  convenience 
of  passengers. 

The  sum  of  $4,500,000  has  been  turned  over  to 
the  order  of  the  Continental  National  Bank  of  St. 
Louis,  to  be  paid  to  the  holders  of  the  deferred- 
payment  certificates  of  the  Maryland  Trust  com- 
pany in  payment  of  the  65  per  cent,  due  on  the 
stock  of  the  Southern  Electric  and  National  railway 
lines  of  St.  Louis.  The  payment  is  the  final  step 
in  the  transfer  of  all  the  consolidated  lines  to  the 
United   Railways   company. 


AUTOMOBILES. 


dent,  Dr.  H.  M.  Martin  of  Chicago;  second  vice- 
president,  Ralph  W.  Sprague,  secretary  and  gen- 
eral manager  of  the  W.  H.  Heegaard  Tobacco  com- 
pany of  Chicago;  secretary,  Dr.  Carl  L.  Barnes  of 
Chicago;  treasurer,^  Richard  P.  Sprague  of  the 
Sprague-Smith  company,  furniture  manufacturers, 
Chicago,  general  manager,  J.  H.  Curtis  of  Chicago. 
The  company  is  considering  the  location  of  its  fac- 
tory in  northern  Wisconsin,  and  is  entering  the  field 
with  a  new  type  of  an  electric  vehicle.  It  has 
adopted  a  plan  of  selling  the  product  that  will  make 
everyone  of  the  first  purchasers  stockholders  in  the 
company,  and  give  them,  it  is  asserted,  an  auto- 
mobile at  cost.  The  office  of  the  company  is  at 
1117   New   York  Life  building,    Chicago. 


The  Pan-American  Improvement  and  Commercial 
company  of  Chicago  recently  filed  papers  changing 
its  name  to  Fischer  Moto-vehicle  company  and  its 
object  "to  operate  and  manufacture  auto  and  motor 
vehicles."  The  number  of  directors  was  decreased 
from  it  to  seven. 

Chicago  automobilists  are  to  be  given  a  chance 
to  show  their  ability  to  manage  their  vehicles.  The 
tests  will  probably  be  held  in  the  Garfield  Park 
speedway,  and  will  be  conducted  by  City  Electrician 
Ellicott,  Health  Commissioner  Reynolds  and  City 
Engineer  Ericson. 

A  report  has  been  made  to  Postmaster  Gordon 
of  Chicago  of  recent  unofficial  experiments  made 
with  an  automobile,  in  the  collection  service  in  the 
Hyde  Park  district.  The  motor  mail  wagon  which 
was  used  in  the  tests  was  made  by  a  Chicago  firm, 
and  will  be  sent  to  Washington  for  inspection  by 
the  Postoffice  Department  officials.  The  experi- 
ments were  found  to  be  successful.  The  wagon  col- 
lected mail  from  45  boxes  on  two  routes  of  3% 
miles  each  and  made  the  trip  in  58  minutes.  This 
was  12  minutes  less  than  the  time  required  for  an 
ordinary  collection  wagon  to  cover  one-half  the  dis- 
tance. It  is  estimated  that  this  would  mean  a  saving 
of  over  $1,300  per  year  for  each  automobile. 

At  a  meeting  of  the  directors  of  the  Western 
Automobile  company,  recently  incorporated  for 
$6,000,000,  the  following-named  officers  were  elected; 
President.  E.  D.  Nelson,  president  of  the  First 
National  Bank  of  Ironwood,  Mich,;  first  vice-presi- 


PUBLICATIONS. 


Part  VI.  of  the  twentieth  annual  report  of  the 
United  States  Geological  Survey  has  recently  been 
issued.  It  is  a  cloth-bound  volume  of  over  600 
pages  and  is  devoted  to  the  mineral  resources  of 
the  United  States  for  1898,  including  metallic 
products,  coal  and  coke.  Nearly  all  of  the  chapters 
have  been  previously  issued  in  pamphlet  form. 

The  first  number  of  the  Macmillan  company's  In- 
ternational Monthly,  of  Burlington,  Vt.,  edited  by 
Frederick  A.  Richardson,  has  been  issued.  It  is  a 
dignified,  scholarly  publication  designed  to  combine 
the  best  features  of  the  more  serious  English  monthly 
and  quarterly  reviews  and  also  to  revert  to  the 
standard  once  set  in  America  by  the  scholarly 
quarterly.  Physical  sciences  are  treated  in  the  new 
magazine,  and  Dr.  Trowbridge  of  Harvard  had  an 
interesting  article  in  the  first  number  on  "Recent 
Advance  in  Physical  Science." 


CALENDARS. 


A  tasteful  card  calendar  for  January  is  issued  by 
the  Bullock  Electric  and  Manufacturing  company  of 
Cincinnati. 

The  W.  R.  Garton  company  of  Chicago  is  distrib- 
uting a  neat  calendar  of  the  year,  ornamented  with 
an  attracive  child  picture,  "Wide  Awake." 

The  compliments  of  the  season  are  presented  by 
I.  B.  Williams  &  Sons,  Dover,  N.  H.,  manufac- 
turers of  leather  belting,  in  a  handsome  production 
of  the  calendar  artist.  The  central  figure  is  an  at- 
tractive head  surrounded  by  violets  and  other 
flowers. 

The  Okonite  company  of  New  York  is  issuing 
to  its  friends  mounted  photographs  of  noted  build- 
ings and  scenes  with  a  small  calendar  pad  for  the 
ensuing  year  attached  to  each  one.  Two  of  the 
views  illustrate  St.  Paul's  Cathedral  and  the  Strand 
and  Charing  Cross  of  London. 

Hugo  Reisinger.  11  Broadway,  New  York,  dis- 
tributes to  the  trade  a  handsome  desk-pad  calendar 
in  red  and  gold,  with  a  succinct  statement  for  each 
day  of  the  year  relative  to  the  merits  of  Electra 
carbons.  This  calendar  has  a  threefold  value:  It 
is  a  thing  of  beauty;  it  helps  the  user  to  order  his 
duties  with  the  flight  of  time,  and  it  bears  constant 
witness  of  the  value  of  a  high-grade  product. 


POWER  TRANSMISSION. 

The  United  States  consul  at  Gothenburg,  Sweden, 
says  that  electrical  machinery  will  be  in  great  de- 
mand in  that  country  as  soon  as  the  people  have 
fully  learned  the  value  of  their  numerous  waterfalls. 
A  large  electric-power  plant  will  soon  be  built  at 
Trollhattan;  electric  railways  and  tramways  are 
being  planned  for  Gothenburg,  Lund,  Bjerrod  and 
Jonkoping.  In  this  line,  as  in  everything  else,  the 
Germans  are  always  watchful ;  they  pay  close  at- 
tention to  details,  and,  if  necessary,  send  experts  to 
Sweden  to  study  plans,  etc.,  whereby  they  greatly 
increase  their  chances  to  introduce  machinery.  If 
it  is  not  practical  for  Americans  to  do  likewise,  says 
the  consul,  they  could  possibly  employ  active  agents 
to   represent   them. 


SPACE  TELEGRAPHY. 

Signor  Marconi  is  said  to  be  experimenting  in 
wireless  telegraphy  for  the  German  postal  authori- 
ties on  the  island  of  Borkum,  at  the  mouth  of  the 

Ems. 

According  to  a  London  dispatch  the  Chilean  gov- 
ernment is  arranging  for  the  installation  of  the 
space-telegraph  system  to  Punta  Arenas  across  the 
Straits  of  Magellan. 

A  series  of  successful  trials  of  space  telegraphy 
are  said  to  have  been  made  at  Jasper  College,  Jasper, 
Ind.,  by  Rev.  P,  Eugen,  professor  of  physics,  with 
the  assistance  of  a  student.  It  is  stated  that  a  110- 
volt  dynamo  furnished  the  power,  while  a  common 
telegraph-operator  key  was  used  as  a  transmitter, 
a  telephone  receiver  receiving  the  sounds. 

An  invention,  according  to  a  London  dispatch, 
has  been  tested  at  Weymouth,  Eng.,  for  steering 
any  craft,  whether  submerged  or  otherwise,  by 
means  of  an  ether  wave  on  the  space-telegraphic 
principle.  It  is  reported  that  the  model  was  sub- 
jected to  a  variety  of  tests  and  "followed  the  current 
wave  as  surely  as  if  guided  by  a  rudder."  In  addition 
to   steering  in   straight   lines,   various   figures  were 
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described.  The  report  says^  "If  further  tests  are 
successful  it  is  likely  the  system  will  be  adopted  By 
the  admiralty.  Its  effect  on  modern  warfare  is  in- 
eslimable,  as  it  is  asserted  that  the  system  cannot 
only  be  applied  to  torpedo  and  other  craft,  but  can 
be  attached  to  mines  and  other  destructive  agencies, 
firing  them  without  visible  means  at  the  most  vul- 
nerable spots." 

It  is  reported  that  the  American  Wireless  Tele- 
graph company,  with  a  capital  of  $1,000,000,  will 
soon  be  organized  in  Milwaukee,  to  own  and  op- 
erate the  patent  rights  of  space-telegraph  instru- 
ments invented  by  W.  S.  Johnson  and  Charles  E. 
Fortier  of  that  city.  The  company  will  have  its 
headquarters  and  factories  in  Milwaukee. 

Space-telegraphy  experiments  have  been  con- 
ducted at  Kentucky  State  College,  Lexington,  Ky., 
by  Professor  C.  R.  Sturtevant.  It  is  asserted  that 
the  system  differs  in  many  respects  from  the  Mar- 
coni system,  and  in  several  particulars  possesses 
advantages  over  it.  Chief  among  these  are  the  sim- 
plicity of  the  apparatus  used  and  the  fact  that  to 
some  extent  the  direction  of  the  ether  waves  can 
be   controlled. 

Following  closely  upon  the  incorporation  of  the 
Marconi  Wireless  Telegraph  company,  which  is 
capitalized  at  $10,000,000,  it  has  been  announced 
that  a  corporation  is  in  course  of  organization,  to  be 
known  as  the  Wireless  Telegraph  and  Telephone 
company,  and  to  have  a  capital  of  $10,000,000  com- 
mon stock  and  $2So,ooo  debenture  stock.  This  com- 
pany, it  is  asserted,  controls  certain  basic  patents 
which  antedate  the  Marconi  patents.  Major  J.  W. 
Hinkley,  it  is  said,  is  to  be  its  president. 

Capt.  Samuel  Reber  of  the  Signal  Service  has  been 
working  at  Governor's  Island,  at  New  York,  for  sev- 
eral weeks,  under  the  direction  of  the  War  Depart- 
ment, on  the  various  problems  of  wireless  teleg- 
raphy, and  is  at  present  engaged  in  carrying  on  a 
series  of  experiments  between  Governor's  Island  and 
Tompkinsville.  The  object  of  the  department  in 
conducting  these  experiments  is  to  devise,  if  possi- 
ble, a  practical  system  of  wireless  telegraphy  that 
can  be  of  use -on  any  occasion  and  under  any  cir- 
cumstances. 

To  install  the  Marconi  space-telegraphy  system  in 
the  Hawaiian  Islands  a  station  will  be  erected  on 
Diamond  Head  to  connect  wdth  stations  on  Hawaii, 
Maui  and  Molokai  to  the  south  and  east,  and  a 
station  on  the  Waianae  Mountains  to  connect  with 
a  station  on  Kauai  to  the  northwest.  These  sta- 
tions will  be  connected  with  the  telephone  systems 
of  the  various  islands.  It  is  proposed  to  connect 
direct  with  the  island  of  Hawaii,  a  distance  of  about 
200  miles  over  sea,  without  any  intervening  land. 
Direct  connections  will  also  be  made  with  each  of 
the  other  islands. 

According  to  a  press"  dispatch,  the  Ann  Arbor 
Railroad  company  will  attempt  to  utilize  space 
telegraphy  in  communicating  across  Lake  Michi- 
gan between  its  car-ferry  terminals.  One  of  the 
offices,  according  to  the  proposal,  will  be  at  Frank- 
fort, on  the  east  shore,  and  the  western  station 
will  be  at  or  near  Menomonee,  Mich.  The  distance 
between  these  points  is  about  80  miles.  At  present 
the  railway  company  is  compelled  to  depend  upon 
a  line  through  Chicago  for  telegraphic  communi- 
cation. During  stormy  weather  it  has  experienced 
no  end  of  delays  with  this  line,  which  has  greatly 
hindered  the  operation  of  its  car  ferries. 

Prof.  W.  S.  Johnson  -and  C.  L.  Fortier  of  Mil- 
waukee are  reported  to  have  made  a  successful  test 
of  their  wireless-telegraph  system  in  Chicago 
recently.  It  is  said  that  they  succeeded  in  tele- 
graphing without  wires  through  a  suite  of  seven 
rooms,  with  all  doors  closed,  and  through  seven 
walls.  Another  test  was  made  when  the  signals  were 
conveyed  through  three  fireproof  vaults  and  an  ordi- 
nary telegraph  switchboard  in  which  30  wires  were 
connected  up  and  about  40  dead  wires  were  located. 
A  third  test  was  made  in  which  the  sending  instru- 
ment was  placed  inside  of  one  of  the  steel  vaults 
and  both  doors  were  closed  and  the  combination 
lock  turned.  The  signals  were  then  transmitted 
clearly  from  the  inside  of  the  vault  to  an  adjoining 
room.  Professor  Johnson  claims  that  his  invention 
is  materially  different  from  that  of  Marconi,  and 
that  the  instruments  can  be  constructed  to  be  car- 
ried on  horseback  and  be  ready  for  operation  within 
a  few  moments  after  they  have  reached  their  destina- 
tion. 

Now  that  the  Marconi  system  of  space  telegraphy 
has  been  proved  successful,  to  some  extent,  atten- 
tion is  called  to  similar  systems.  Among  these  mas- 
be  mentioned  that  of  Mahlcn  Loomis  of  Washing- 
ton, for  which  a  patent  was  granted  July  30,  1872. 
This  patent  declares  the  invention  or  discovery  to 
consist  in  utilizing  natural  electricity  and  establish- 
ing electrical  currents  or  circuits  for  telegraphic 
and  other  purposes  without  the  aid  of  wires,  arti- 
ficial batteries  or  cables.  It  was  further  described 
as  dispensing  with  the  usual  wires  and  in  using  the 
earth  as  one-half  the  circuit  and  the  continuous 
electrical  element  far  above  the  earth's  surface  for 
the  other  part.  The  means  provided  for  reaching 
the  upper  stratum  of  electricity  was  the  erection  of 
towers,  high  poles,  kites  and  other  apparatus,  on 
mountains,   hilltops   or  elevated  places.     It  is   said 


that  the  experiments  of  Professor  Loomis  were  en- 
tirely successful  from  telescopic  towers  at  the  top 
of  two  hills  about  20  miles  distant,  and  that  satis- 
factory results  were  obtained  on  a  circuit  of  400 
miles  at  an  elevation  of  2,100  feet.  After  demon- 
strating the  practicability  of  his  scheme,  Professor 
Loomis  went  to  Congress  for  a  charter  and  an  ap- 
propriation to  assist  him  in  carrying  on  the  experi- 
ments. A  bill  incorporating  the  Loomis  Aerial 
Telegraph  company  passed  both  houses  and  was 
signed  by  the  president  in  January,  1873,  but  the 
financial  panic  of  that  year  so  demoralized  business 
that  Mr.  Loomis  was  not  able  to  secure  the  assist- 
ance he  needed,  and  somehow  the  scheme  fell 
through. 


MISCELLANEOUS. 


The  Association  of  Electrical  Contractors  of 
Pittsburg  and  Western  Pennsylvania  held  its  first 
annual  election  recently,  the  following-named  offi- 
cers being  elected:  President,  George  R.  Mathien; 
vice-president,  James  Brown;  secretary,  J.  M.  G. 
Fullman;  treasurer,  I.  Patterson. 

To  satisfy  the  numerous  demands  from  German 
manufacturers,  exporters  and  chambers  of  commerce, 
for  an  improvement  in  the  information  service  of 
the  German  Consular  Bureau,  the  imperial  govern- 
ment has  begun  to  publish  pamphlets  containing 
extracts  from  consular  reports  and  other  interesting 
matter.  These  pamphlets  are  entitled  "Advices  for 
Commerce  and  Industry,"  and  are  something  be- 
tween the  daily  "Advance  Sheets"  issued  by  the 
United  States  Department  of  State  and  the  monthly 
consular  reports.    • 


States.  The  company  is  capitalized  at  $1,000,000, 
most  of  the  stock  being  held  in  Chicago  and  New 
York.  Henry  Siegel,  president  of  Siegel,  Cooper  & 
Co.,  New  York  and  Chicago,  is  president  of  the 
company,  Joseph  Siegel  is  the  vice-president  and 
manager,  and  Charles  T.  Champion  is  secretary  and 
treasurer.  These  gentlemen,  with  Dr.  L.  P.  Mercer 
and  Frank  H.  Cooper,  vice-president  of  Siegel, 
Cooper  &  Co.,  are  the  directors  of  the  company.  At 
present  the  mining  properties  of  the  company  are 
being  rapidly  developed,  the  improvements  includ- 
ing the  erection  of  large  smelters  at  Sodaville.  which 
is  in  the  heart  of  the  copper  district.  The  offices  of 
the  Vulcan  company  are  at  409  Isabella  building, 
Chicago,  and  stock  is  offered  for  public  subscrip- 
tion. 

Treasurer  Max  Harris,  of  the  Manhattan  General 
Construction  company.  New  York,  visited  Chicago 
last  week.  Mr.  Harris  is  one  of  those  energetic 
metropolitans,  who,  starting  on  a  trip  away  from 
beloved  New  York,  manage  to  cover  pretty  nearly 
the  entire  United  States  to  the  coast.  Mr.  Harris 
this  time  came  up  from  New  York  along  the  north- 
ern route  through  Cleveland,  Detroit  and  other 
cities  along  this  line.  Christmas  week  he  spent  in 
Minneapolis  and  St.  Paul,  returning  to  Chicago 
about  New  Years.  He  will  shortly  leave  for  the 
southwestern  territory,  taking  in  St.  Louis  and 
thence  working  eastward.  Mr.  Harris  reports  a 
most  flourishing  business  and  looks  upon  the  pros- 
pects in  the  arc-lamp  trade  as  exceedingly  bright. 
During  his  Chicago  stay  Mr.  Harris  took  the  op- 
portunity to  renew  many  old  acquaintances. 


TRADE  NEWS. 


The  Homer  Commutator  company  of  Cleveland. 
O.,  has  incorporated,  with  $25,000  capital  stock,  to 
manufacture,  repair  and  deal  in  electrical  machinery. 
F.  L.  Homer,  F.  Hohlfelder,  Jr.,  R.  H.  Husbands. 
F.  B.  Kraus  and  A.  W.  Massey  are  the  incorporators. 

The  Northern  Electrical  Manufacturing  company 
of  Madison,  Wis.,  has  made  a  new  arrangement  for 
the  conduct  of  its  business  at  Chicago  and  has 
opened  new  offices  at  939  and  940  Monadnock  build- 
ing. The  business  management  of  the  sales  de- 
partment will  be  under  Mr.  O.  W.  Bruner,  who 
will  be  assisted  by  able  engineers. 

Notwithstanding  the  fact  that  the  present  quarters 
of  the  Cutler-Hammer  Manufacturing  company  in 
Milwaukee  are  about  twice  as  large  as  those  re- 
cently occupied  in  Chicago,  the  business  of  the 
company  has  increased  to  such  an  extent  that  ar- 
rangements have  been  made  for  a  three-story  addi- 
tion, 50  by  75  feet  in  size.  This  extension  will  be 
ready  for  occupancy  in  about  two  months. 

The  Albany  Argus  of  December  27th  had  the 
following:  "Judge  Stover  of  Amsterdam  has  ap- 
pointed Grenville  M.  Ingalsbee  temporary  receiver 
of  the  Warren-Medbery  company  of  Sandy  Hill, 
N.  Y.  This  company  has  been  making  dynamos. 
Directors  Carpenter  and  Cunningham  petitioned 
that  Judge  Ingalsbee  be  appointed.  Mr.  H.  J.  Med- 
bery  withdrew  from  the  company  about  one  year 
ago,  and  has  had  no  connection  with  it  since." 

It  is  safe  to  say  that  no  more  characteristic 
souvenir  of  street-railway  work  has  been  produced 
than  that  which  the  General  Electric  company  has 
brought  out  and  sent  to  its  many  friends  and 
patrons  in  remembrance  of  the  street-railway  con- 
vention in  Chicago  last  October.  A  complete 
model  of  a  controller  in  miniature  comprises  a 
cigar  cutter,  operated  by  the  handle  of  the  con- 
troller, a  match  box  inside  the  controller  and  an 
ash-tray  base.  Recipients  of  this  handsome  gift  will 
enjoy  many  a  good  cigar  in  its  company. 

The  well-known  electrical  repair  shop  of  Becker 
Bros.,  39-43  West  Washington  street,  Chicago,  which 
was  almost  totally  destroyed  by  fire  some  weeks  ago, 
has  been  completely  rebuilt,  and  with  the  addition 
of  new  machinery  is  now  better  equipped  than  be- 
fore to  handle  the  rapidly  growing  business.  Al- 
though many  patterns  of  National  dlynamo  and 
motor  parts  were  destroyed  by  the  fire,  the  firm  was 
fortunate  in  having  blue-prints  of  these  parts  locked 
in  a  fireproof  safe,  and  in  consequence  is  in  shape 
to  fill  all  orders.  Becker  Bros,  also  manufacture 
the  Perfection  woven-wire  brush  for  dynamos  and 
motors  and  report  a  very  satisfactory  business  for 
the  last  12  months,  and  a  bright  outlook  for  1900, 
particularly  from  their  agencies,  who  are  located 
in   every  prominent  city. 

In  the  twentieth  annual  report  of  the  United  States 
Geological  Survey,  just  published,  mention  is  made 
of  the  Vulcan  Copper  Mining  and  Smelting  company, 
which  is  developing  copper  mines  in  the  vicinity  of 
Sodaville,  Nev.  This  company  says  that  it  owns 
27  mines,  aggregating  540  acres  of  mineral  land,  as- 
serted to  be  heavily  seamed  to  great  depths  with 
high-grade  copper  ore,  situated  in  the  Santa  Fe 
mining  district  of  Nevada.  The  propertv  was 
purchased  on  the  recommendation  of  O.  A.  Palmer, 
Senator  Clark's  mining  expert,  and  it  is  believed  by 
the  company  that  it  will  prove  to  be  one  of  the 
greatest  copper  producing   districts   in   the  United 


BUSINESS. 


The.  Electric  Appliance  company,  Chicago,  re- 
ports that  one  of  the  largest  packing-houses  in  the 
country,  after  a  severe  test  of  all  makes  of  wires, 
has  adopted  its  Paranite  rubber-covered  wire  for 
the  entire  installation. 

F.  A.  Baux,  138  Washington  street,  Chicago, 
wishes  to  dispose  of  two  multipolar  generators  for 
street-railway  work.  These  generators  are  of  175 
horsepower  each.  Mr.  Baux  is  an  old-time  elec- 
trical man  and  was  connected  with  some  of  the 
largest  of  the  early  electrical  installations  in  the 
West. 

Recently  the  Warren  Electric  and  Specialty  com- 
pany of  Warren,  O.,  made  its  largest  single  ship- 
ment of  fan  motors — a  carload  of  1,000  to  a  western 
customer.  The  car  bore  big  banners  on  each  side, 
setting  forth  the  contents,  and  that  the  electric  fans 
were  from  Warren.  A  complete  variety  of  fans  is  now 
made  by  this  concern.  Upon  the  completion  of  the 
company's  large  new  building  100  more  employes 
will  be  added. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  the  success  of  its  now  well-known 
brand  of  Monarch  incandescent  lamps  has  been  ex- 
tremely gratifying.  It  has'  spared  neither  time  nor 
expense  in  its  efforts  to  produce  a  lamp  that  is  first- 
class  in  every  respect,  and  asserts  that  in  this 
lamp  it  has  one  which  can  be  guaranteed  fully 
as  to  the  life,  current  consumption,  efficiency  and 
sustained  candlepower.  The  company  says  that 
wherever  it  has  placed  these  lamps  they  have  been 
entirely  satisfactory,  as  is  evidenced  by  the  numer- 
ous duplicate   orders   received  for  them. 

A  visit  to  the  works  of  Goldsmith  Bros.,  Chicago, 
refiners  and  assayers,  shows  this  well-known  firm 
to  be  exceptionally  busy.  Their  glass  furnaces  are 
running  full  force  night  and  day,  and  the  increase 
in  their  business  has  been  most  flattering.  As  is 
now  well  known,  Goldsmith  Bros,  are  large  buyers 
of  scrap  platinum,  for  which  they  pay  a  high  price. 
They  also  purchase  burned-out  incandescent  lamps. 
They  are  receiving  consignments  of  lamp  bases  from 
all  over  the  country.  Another  point  that  pleases 
Goldsmith  Bros,  is  that  their  platinum  sales  have 
trebled.  This  must  be  taken  as  an  indication  that 
their  treatment  of  customers  has  been  satisfactory. 

At  the  Gregory  Electric  company's  Clinton  street 
establishment  in  Chicago  as  many  as  150  hands  are 
employed.  In  this  establishment  there  are  special 
facilities  for  the  handling  of  large  second-hand  ma- 
chinery, which  is  quite  an  item  to  customers,  when 
quick  shipments  are  required.  The  company  as 
now  organized  has  thoroughly  equipped  repair 
departments  for  practically  every  line  of  elec- 
trical anparatus.  Lamps,  dynamos,  motors,  etc.,  can 
be  taken  care  of  at  the  quickest  notice.  The  Messrs. 
Kuehmsted,  who  control  this  thoroughly  established 
and  successful  enterprise  and  to  whose  conservative 
and  "square"  dealing  in  handling  customers  the 
present  success  of  the  company  is  due,  feel  that 
the  coming  year  will  see  even  a  still  greater  exten- 
sion of  the  company's  present  busy  condition.  As 
one  evidence  of  this  it  may  be  stated  that  the  build- 
ing adjoining  the  present  one  on  Clinton  street  has 
been  leased,  the  walls  will  be  cut  through  and  the 
repair  shops  of  the  company  and  the  stock  rooms 
will  be  extended  into  it.  The  Messrs.  Kuehmsted 
slate  that  the  company  has  recently^  been  making 
a  considerable  number  of  foreign  shipments  as  far 
east  as  Japan  and  other  points  in  the  Orient,  and 
also   to   Cuba. 
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639,713.  Elevated  Electric-car  Line.  Joe  H.  Cooley. 
Abilene,  Tex.  Application  filed  October  15, 
1898. 

The  system  combines  standird>.  errs?  beams,  sup- 
porting girders,  a  iraciion  rail  arranged  on  eitb.tr  side  of 
the  Standard,  car-balancing  rails  located  below  the  car, 
one  od  eilber  side  of  the  traction  rails,  aad  cables  se- 
cured to  the  ends  of  the  cross  beam  above  the  track  nod 
supporting  the  girders  by  means  of  a  series  of  downwardly 
nr  jecting  cables  arranged  at  intervals  along  the  first- 
named  cable. 
639,716.  Telautograph.  Frederick  W.  Cushing, 
Highland  Park,  111.  Application  filed  Septem- 
ber 5,  1899. 

In  the  telautograph  a  master  switch  is  adapted  to  be 
moved  to  one  position  for  the  transmission  of  a  message, 
and  to  another  position  for  receiving  a  message.  There 
are  also  provided  a  signal  device  wito  a  circuit  arranged 
to  be  closed  or  opened  coincident!}-  with  the  movements 
of  the  master  switch,  and  means  actuated  coincident!)- 
with  the  raising  of  the  arm  of  the  operator  after  transmit- 
ting a  message  for  completing  the  s-gnal  circuit,  whereby 
failure  to  restore  the, master  switch  to  receiving  position 
will  be  indicated. 

725.     Electric   Heater.     Edward    E.    Gold,    New 
York,   N.   Y.     Application   filed  June    15,    1898. 

The  heater  comprises  an  open  coil  or  helix  of  resilient  re- 
sistant wire  and  an  internal  support  therefor  making  contact 
with  it  at  opposed  points  in  its  perimeter  and  arranged  to 
press  its  convolutions  wider  apart  at  the  points  than  its  nat- 
ural shape,  whereby  it  maintains  a  pressure  against  the 
support  at  the  points  while  its  intermediate  portions  are 
Iree  to  expand  and  contract. 

&39J&7-  Chemical  Electric  Excitant.  John  Post, 
New  York,  N.  Y.     Application  filed  July  6,  1899. 

The  excitant  is  composed  of  pulverized  charcoal,  glu- 
cose, hydrochloric  acid  and  sucrose  in  approximately 
equal  parts,  and  water  9$  per  cent. 


NO.    639,786. 

639,768.  Telephone  Attachment.  Daniel  Queen, 
Janelcw,  \V.  Va.  Application  fijed  August  1, 
1899-  .  .      ,. 

Combiaed  with  a  telephone  instrument,  comprising  line 
terminals,  and  a  switch  including  a  receiver-supporting 
prong,  are  a  ground  connection  adapted  for  connection 
with  the  line  terminals  alternately,  a  spring  support  for 
the  ground  connection,  a  lever  adapted  to  bridge  the  sup- 
porting prones.  and  a  rod  connected  with  the  ground-line 
support  and  the  lever  and  adapted  to  hold  the  latter  across 
the  prong  when  the  ground  connection  is  engaged  with  a 
terminal. 
639,786.  Electric  Arc  Lamp.  Peter  H.  F.  Spies, 
New  York,  N.  Y.,  assignor  of  two-thirds  to 
John  Durtcc,  New  York,  N.  Y.,  and  Charles 
G.  Durfee,  Yonkers,  N.  Y.  Application  filed 
March  31,  1899. 

The  lamp  has  in  combination  a  magnet  provided  with  a 
plurality  of  hollow-ended  pole  pieces,  tubes  forming  pro- 
longations of  the  pole  pieces,  plungers  working  in  the 
tubes,  each  plunger  having  an  end  extending  into  prox- 
imity with  the  hollow-ended  pole  pieces,  and  electrodes 
carried  by  the  plungers  together  with  means  for  effecting 
a  lateral  movement  of  the  electrodes  to  strike  the  arc. 
(See  cut.) 

639,792.  Repair  Tool  for  Use  by  Electric  Linemen. 
John  H.  Sullivan,  Grand  Rapids,  Mich.  Appli- 
cation  filed   May    17,    1898. 

The  tool  has  an  inner  and  an  outer  section  pivotally 
connected  near  one  end,  the  inner  section  having  a  diag- 
onal hole  through  it  near  the  pivot  point,  the  outer  section 
infolding  the  inner  section,  one  side  of  the  outer  section 
formed  as  a  cutting  jaw  with  the  edee  of  the  diagonal  hole 
through  the  inner  section  and  to  pass  by  and  form  a  wire 
cutter  therewith,  the  opposite  side  of  the  outer  section 
made  to  only  partially  cover  the  opposite  end  of  the  hole 
and  form  a  clamp  to  prevent  the  severed  end  of  the  wire 
from  dropping  from  the  cutter. 

639,811.  Elcctro-deposiling  Anode.  Harry  L.  Haas. 
New  York,  N.  Y.,  assignor  to  the  Zucker  & 
Levett  &  Loeb  company,  New  York,  N.  Y.  Ap- 
plication filed  January  26,   1898. 

An  anode  for  electroplating  is  described  which  consists 
of  a  plate  or  body  and  an  integral  upwardly  extending 
hanger  provided  with  a  suspending  hook  having  adjacent 
flat  contact  faces  disposed  at  an  angle  with  relation  to 
each  other  and  to  the  plate. 

639,824.  Electric-light  Appliance  for  Controlling 
the  Number  of  Incandescent  Lights  to  be 
Burned  on  a  Circuit.  Arthur  Peters,  Manitou, 
Colo.     Application  filed  June  26,  1899. 

The  patent  consists  of  an  automatic  cut-out,  comptis'ng 
an  electromagnet,  an  armature  lor  the  maguet,  a  contact 
plate  carried  by  the  armature,  a  lever  having  a  contact 
plate  adapted  for  engagement  with  the  first  contact  plate, 
means  for  exerting  a  pressure  upon  the  lever  to  move  the 
second  contact  plate  and  hold  it  against  the  first  contact 
plate,  and  connections  between  one  terminal  of  the  wind- 
ii  g  of  the   magnet  and  one  of  the   plates,  the   second    ter- 
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mtnal  ot"  the  winding  of  the  mag-et  and  the  second  plate 
being  adapted  for  connection  with  the  wires  rf  the  ci  cuit 
t »  be  governed,  whereby  tbepl.tesand  winding  mny  con- 
duct current  in  series  when  the  plates  are  in  contact. 

639,826.  Telephone  Attachment.  Herbert  J.  Rich- 
ardson, Albion,  Mich.  Application  filed  Oc- 
tober 5,  1899. 

A  tablet  pad  to  be  attached  to  a  telephone  is  described. 
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NO.    639,849, 

639.830.  Telephone  Instrument.  John  J.  Schoen- 
leber,  St.  Paul,  Minn.  Application  filed  April 
26,   1897. 

In  the  instrument  are  combined  a  receiver  support,  a 
blocking  device  consisting  of  a  block  lever  positioned 
and  journaled  upon  the  instrument  so  as  to  raise  and 
lower,  thereby  blocking  and  opening  the  entrance  of  the 
support,  a  spring-controlled  pitman  rod  connected  to  the 
block  lever,  and  the  circuit  switch  having  a  switch  arm 
journaled  to  a  suitable  support  for  e'ectrically  contacting 
with  the  various  circuits,  adapted  in  its  travel  to  engage 
the  pitman  rod  and  thereby  cause  the  block  lever  to  raise 
and  lower. 

639.849.  Portable  Hand  Dynamo.  Sydney  Ever- 
shed,  London,  England,  assignor  to  himself  and 
the  Evershed  &  Vignoles,  London,  England. 
Application  filed  August  25,  1899. 

The  apparatus  combines  a  hand  winch  operating  by  speed 
gearing  the  armature  of  the  dynamo  with  antifrictional 
bearings  for  rotating  axles,  a  multidivided  ring  commu- 
tator upon  axis  of  the  armature,  duplicate  elastic-disk 
rotating  brushe=  contacting  with  the  segmental  rings  of 
commutator,  and  means  for  connection  of  terminals  of 
dynamo  to  other  instruments,  adapted  to  be  extensible 
and  to  be  withdrawn  into  box  without  disconnection  from 
the  hand  dynamo.     (See  cut.) 

639.850.  Trolley.  Benjamin  F.  Adair,  Wilmington, 
Del.     Application  filed  October  16,   1899. 

There  is  described  the  combination  of  a  trolley,  a  roller, 
a  roller-carrying  frame,  means  for  moving  the  frame  to- 
ward the  line-wire,  a  latch  for  normally  holding  the  frame 
in  such  position  as  to  hold  the  roller  away  from  the  line 
wire,  and  mechanism  for  releasing  the  latch. 

639,905.  Electric  Battery.  John  Post,  New  York, 
N.  Y.     Application  filed  July   14,  1899. 

The  battel  y  comprises  a  water- light  casing1  having  a  per- 
forated cover  to  admit  a  z  nc  bar,  whose  bottom  is  per- 
forated and  receives  a  conductor,  a  vertical,  annular. 
threaded  flange  on  the  cover,  a  threaded  cap  to  screw 
upon  the  flange,  a  conducting  sleeve  on  tha  rap  contacting 
with  the  zinc  bar,  a  top  on  the  bar  frictionally  fitted  upon 
the  sleeve,  a  carbon  plate  having  lateral  shoulders  and  a 
bottom  conductor  in  contact  with  the  conductor  in  the 
bottom  of  the  casing. 

639,932.  Trolley.  Eduard  Penning-Dupuis,  Halle- 
on-the-Saale,  Germany.  Application  filed  March 
2,    1899. 

The  inventor  describes  a  current  collector  which  com- 
prises a  supporting  bow  or  frame,  a  tube  supported  trans- 
versely by  the  frame  and  perforated  and  containing  a 
lubricant,  and  a  series  of  con'act  rolls  mounted  to  rotate 
on  the  tube  and  having  their  ends  closed  by  bushings 
coned  so  as  to  fit  together,  and  provided  with  intermediate 
ball-bearings  between  the  bushings  so  as  to  be  independ- 
ently revoluble. 


NO.    640.062. 

639,948.  Junction  Box  or  Other  Coupling  for  Cas- 
ings for  Electric  Cables  or  Wires.  August 
Sundh,  Yonkers,  N.  Y.  Application  filed  Au- 
gust 12,   1899. 

A  flexible  metallic  casing  of  spirally  wound  strips  or 
wires  is  described,  the  casing  having  an  exterior  surface 
adapted  for  interlocking  with  a  compressible  parking  in 
combination  with  a  junct:on  box  or  other  connecting  socket 
adapted  to  be  clamped  upon  the  casings,  and  having  means 
therefor,  and  a  packing  of  compressible  and  resilient  ma- 
terial between  the  clamping  sui  faces  of  the  socket  and  the 
casing. 

639,957.  Regulator  for  Dynamo-electric  Machines. 
Royal  E.  Ball,  New  York.  N.  Y.,  assignor  to 
the  Ball  Electric  company,  Yonkers,  N.  Y.  Ap- 
plication filed  February  13,  1899. 

The  device  consists  of  a  brush-carrying  yoke,  an  auto- 
matically movable  magnetic  body  forming  part  of  the 
magnetic  circuit  of  the  machine,  and  movement-multiply- 
ing connections  between  the  magnetic  body  and  yoke  for 
actuating  the  yoke  with  multiplied  movement. 


640.001.     Electric  Fuse.     Isidor  Kitsee,  Philadelphia. 
Pa.     Application  filed  June  26,  1899. 

The  ture  consists  ot  a    base,  a   series   ot  spring  contacts 
mounted  upon  a  common  base  and  in  electrical  conneciio 


040,006.  Storage  Battery.  Charles  Lindenbcrger, 
Harry  Lindenberger  and  William  B.  Teal,  Han- 
nibal, Mo.,  assignors  to  themselves  and  Wilbert 
H.  Cobb,  Hannibal,  Mo.  Application  filed  Oc- 
tober 7,  1S98.     Renewed  August  si,  1899. 

Parts  of  the  bait  ry  ^re  a  casing  comprising  iwo  con- 
ducting sections  removable  one  from  the  other  and  insu- 
lated one  from  the  other,  side  walls  on  one  of  the  sections, 
a  lining  of  insulating  material  extended  around  the  inner 
face  of  the  side  walls,  asbestos  pads  placed  against  the 
lining,  two  battery  elements  one  being  in  electrical  con- 
nection with  one  sect;on  ot  the  casing,  and  the  other  in 
electrical  connection  with  the  other  section  of  the  eating, 
and  an  absorbent  pad  between  the  two  elements. 

640,009.  Trolley  Wheel.  George  E.  Mittinger,  Jr.. 
Cleveland,  O.,  assignor  of  three-fourths  to  Fred- 
erick J.  Schweitzer,  Cleveland,  O.  Application 
filed  April  21,  1899. 

The  wfieei  compnses  a  grooved  peripheral  shell  poriion 
having  a  central  opening,  detachable  sides  therefor  cen- 
tered upon  the  periphery  by  engagement  with  the  wall  of 
the  central  opening,  and  a  clamping  member  passing 
through  the  opening  and  uniting  the  sides  and  holding 
them  in  frictional  contact  with  opposite   sides  of  the  shell. 

640,050.  Suspension  Railway  and  Car  or  Carriage 
Therefor.  Christian  von  Thai.  St.  Petersburg, 
Russia,  and  Romain  Weiss,  Suresnes,  France. 
Application   filed  January  16,   1899. 

In  the  system  eleciricnliy  prjpjilcd  trucks  are  adapted 
to  run  upon  overhead  r«ils. 
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640,056.  Electric  Hair  Brush.  Walter  J.  Werntz, 
Annapolis,  Md.     Application  filed  May  10,  1899. 

the  orusn  has  a  bick,  two  shells  or  jackets  arranged 
longitudinally  of  the  brush  substantially  in  aiinement  with 
each  other  and  fastened  respectively  to  the  back  and 
handle  of  the  brush,  a  dry  battery  housed  within  one  of  the 
shells,  an  induction  coil  with'ii  the  other  shell,  electrodes 
fastened  respectively  to  the  back  and  the  jacket  containing 
■.he  induction  coil,  a  make-and-break  device  and  c  rcuit 
coontctions. 

640,062.  Automatic  Circuit  Breaker.  Edward  F. 
Winfield,  San  Francisco,  Cal.  Application  filed 
November  22,  1898. 

In  coin  ai ua (ion  with  two  contacts  opened  by  an  abnormal 
condition  in  a  circuit  are  arranged  a  device  for  intercept- 
ing the  movable  contact  upon  a  break,  and  a  lock  con- 
nected to  the  device.  The  device  is  moved  by  the  subse- 
quent closing  of  the  conttct  and  sets  toe  lock.  Upon  a 
momentary  abnormal  condition  the  circuit  is  simply  broken 
and  restored,  but  upon  a  continuing  or  permanent  abnormal 
condition  the  circuit  is  immediately  broken  again  and  the 
movable  contact  held  by  the  lock.     (See  cut.) 

640,140.  Electrically  Illuminated  Sign.  John  E. 
Lloyd,  Cleveland,  O.  Application  filed  Octo- 
ber 13,   1899. 

The  sign  comprises  a  ring  carrying  a  transparent  sign 
adapted  to  be  supported  by  the  wall  of  an  opening  in  a 
sidewalk,  a  burner  supported  at  a  point  below  the  sign 
and  projecting  toward  it,  a  support  for  the  burner  inde- 
pendent of  the  sign,  and  an  upwardly  diverging  reflector 
supported  by  the  burner,  the  diverging  end  of  the  reflector 
of  a  size  to  practically  (ill  the  opening  in  the  sidewalk  and 
to  completely  embrace  the  sign. 

640,143.  Electric  PI  eater.  Robert  Lundell,  New- 
York,  N.  V.,  assignor  to  the  Bay  State  Electric 
Heat  and  Light  company,  Jersey  City,  N.  J.  Ap- 
plication filed  May  24,  1898. 

A  heating  apparatn-.  -s  described  which  comprises  a  fan, 
a  motor  for  ope.  atiug  the  fan,  an  electric  beater  located  in 
front  of  the  fan  and  consisting  of  one  or  more  heat-devel- 
oping electrical  conductors  or  resistances  forming  an  open 
screen  through  which  the  air  from  the  fan  passes,  insulat- 
ing blocks  having  grooves  in  which  the  conductors  or 
resistances  are  located  and  supported,  au  inner  and  an 
outer  ring  between  which  the  lusulating  blocks  are  located, 
and  rods  located  in  grooves  in  the  ends  of  the  insulating 
blocks  and  connected  to  the  rings  for  holding  the  blocks 
in  position,     (See  cut.) 

640,146.  Electric  Railway.  George  W.  McCIintock, 
Wollaston,  Mass.,  assignor  of  one-third  to  C. 
G.  Lee,  Quincy,  Mass.  Application  filed  Oc- 
tober 21,   1898. 

The  invention  combines  a  contact  rail  composed  of  sec- 
tions insulated  from  tfach  other,  a  feeder  conductor, 
switches  at  the  junctions  of  the  sections,  the  switches 
having  fixed  and  movable  members  connected  with  adjoin- 
ing rail  sections  and  wiih  the  feeder  conductor,  an  ex- 
ternal arm  for  each  switch  connected  to  the  movable 
member  and  adapted  to  project  on  either  side  of  the  con- 
tact rail,  a  car,  a  collector  at  or  near  the  middle  thereof,  a 
throw-on  shoe  in  proximity  to  the  collector,  a  holder  for 
the  collector  and  shoe  movable  laterally  with  respect  to 
the  car,  and  throw-off  shoes  located  at  both  ends  of  the 
car  at  a  distance  from  the  throw-on  shoe  equal  to  the 
length  of  a  rail  section. 
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Petoskey's  Lighting  Plant. 

The  electric-lighting  plant  at  Petoskey,  Mich.,  has 
some  features  of  especial  interest.  The  electric  light- 
ing of  the  city  has  been  under  municipal  control 
since  July  I,  1S98,  at  which  time  a  plant  owned  by  H. 
O.  Rose  was  purchased  by  the  city  and  placed  in 
charge  of  H.  J.  Brownell.  At  that  time  the  plant  con- 
tained four  25-kilowatt,  shunt-wound  dynamos,  op- 
erating on  an  Edison  three-wire  system,  with  125 
volts  on  a  side,  a  50-kilowatt,  133-cycle  Wood  alter- 
nator and  a  65-light  Brush  arc  machine,  running  a 
series  street-lighting  system.  The  generators  were 
belted  to  a  long  jackshaft,  driven  by  steam  and  hy- 
draulic power.  The  steam  equipment  consisted  of  a 
16  by  24-inch  Atlas  single-cylinder  engine  rated  at 
125  horsepower  and  a  13  by  12-inch  Ideal  engine 
rated  at  S5  horsepower.     These  engines   were  sup- 


Brownell  concluded  that  the  machinery  as  well  as 
the  lines  were  working  beyond  a  safe  limit,  as  well 
as  at  an  uneconomical  load. 

The  city  had  taken  contracts  to  furnish  a  day 
circuit  for  power,  and,  as  it  was  deemed  unwise  to 
tax  the  existing  plant  further,  it  decided,  upon  the 
recommendation  of  the  superintendent,  to  remodel 
the  entire  station  and  install  modern  machines  and 
instruments.  In  regard  to  the  change  of  the  system 
and  design  of  the  new  plant,  Mr.  Brownell  writes 
as  follows: 

"It  was  necessary  to  make  the  change  with  this 
load  running  day  and  night.  As  first  cost  was  an 
important  consideration  with  us,  it  became  neces- 
sary to  save  all  of  the  old  plant  that  was  available 
and  I  decided  that,  as  we  were  located  within  three- 
fourths  of  a  mile  of  the  farthest  light,  and  as  our 
load  center  was  within  2,000  feet  of  the  station,  no 


a  station  wattmeter  of  the  Thomson  type.  Above 
this  are  a  three-pole  double-throw  switch  of  800 
amperes'  capacity,  a  rheostat  handle  and  an  800- 
ampere  astatic  ammeter.  On  the  upper  outside 
corner  of  each  of  these  panels  is  mounted  an  illumi- 
nated-dial,  300-volt,  astatic  voltmeter.  The  system 
is  divided  at  the  board  into  six  circuits,  which  are 
controlled  by  two  feeder  panels.  Each  of  these  pan- 
els contains  three  three-pole,  single-throw  switches 
and  six  magnetic  blowr-out  circuit  breakers,  made 
by  the  General  Electric  company.  The  center  panel 
controls  the  street  arcs  and  contains  a  double-pole 
quick-break  switch,  a  100-ampere  astatic  ammetei, 
a  circuit  breaker  and  a  10-point  potential  switch. 
The  board  is  so  arranged  that  the  whole  load  can 
at  any  time  be  thrown  on  one  machine,  by  con- 
verting the  three-wire  to  a  two-wire  system.  The 
service    cables    pass   from   the    switchboard    to    the 


PETOSKEY'S   LIGHTING   PLANT. — ENGINE,    DYNAMOS    AND    SWITCHBOARD. 


plied  with  steam  by  two  72-inch  by  16-foot  horizon- 
tal tubular  boilers.  A  50-hOrsepower  Stout,  Mills 
&  Temple  water-wheel  furnished  an  auxiliary  supply 
of  power.  This  plant  ran  from  dark  until  daylight, 
and  the  service  had  been  inadequate  owing  to  poor 
regulation  at  the  station  and  a  heavy  overload  on 
the  circuits  during  the  months  of  July,  August  and 
September.  Petoskey  is  a  very  popular  summer  re- 
sort, and  the  city's  population  of  about  6,500  swells 
during  the  resort  season  to  a  total  of  from  15,000  to 
20,000.  This  heavy  increase  makes  a  consequent  in- 
crease on  the  lighting  station  during  the  summer, 
as  the  hotels  and  cottages  are  supplied  from  the  city 
plant. 

Soon  after  Mr.  Brownell  took  charge  of  the  plant 
for  the  city  he  conducted  a  series  of  tests  to  deter- 
mine the  efticiency  and  econorm  of  the  operating 
machinery.  From  evaporative  and  efficiency  tests 
he  found  that  the  engines  had  a  steam  consumption 
of  about  32  pounds  of  water  for  a  horsepower-hour. 
that  the  station  was  carrying  a  frictional  load  of 
37  horsepower,  owing  to  the  long  jackshaft  and  the 
attachment  of  the  machines  to  the  shaft  by  belts,  and 
that  at  maximum  load  the  electrical  loss  was  28 
per    cent.     From    the    results     of    these    tests    Mr. 


mistake  could  be  made  in  putting  in  direct-current 
machinery.  By  putting  in  250-volt  generators  in 
series  I  found  that  we  would  save  over  $6,000  in  cop- 
per, as  against  the  125-volt  generators,  and  that  to 
reduce  our  frictional  losses  to  a  minimum  I  must 
do  away  with  the  multiplicity  of  machines.  Under 
these  conditions   the   new   plant   was   designed." 

In  the  new  station  the  old  dynamos  and  engines 
were  discarded.  The  General  Electric  company  made 
the  new  generators,  which  are  wound  for  220  volts 
at  230  revolutions  a  minute  at  no  load  and  250  volts 
at  full  load.  The  machines  have  a  capacity  of  150 
kilowatts  each.  They  are  eight-pole  machines  and 
have  a  heat  limit  of  40  degrees  Centigrade  for  the 
armature  and  field,  and  45  degrees  for  the  commu- 
tator. Thus  far,  Mr.  Brownell  says,  the  generators 
have  proved  very  satisfactory. 

The  switchboard  was  also  furnished  by  the  Gen- 
eral Electric  company.  It  was  built  of  blue  Vermont 
marble,  two  inches  thick,  on  an  angle-iron  frame, 
and  is  made  up  of  five  panels,  with  sub-bases  for 
each  panel.  The  hoard  complete  is  10  feet  wide 
and  nine  feet  high  and  sets  four  feet  from  the  wall. 
On  the  bottom  of  each  of  the  two  generator  panels, 
which  are  the  outside  panels  of  the  board,  is  mounted 


second  story  on  iron  and  porcelain  racks,  and  out 
the  wire  tower  on  top  the  building  to  the  line.  In 
all  there  are  14  cables  of  187,000  circular  mils  each. 

The  new  engine  that  was  installed  is  a  tandem- 
compound  four-valve  Russell  engine,  with  cylinders 
20  and  13^  inches  in  diameter  and  an  18-inch  stroke. 
It  runs  at  230  revolutions  a  minute  and  gives  a 
guaranteed  horsepower-hour  on  16  pounds  of  water. 
The  engine  is  connected  to  a  Worthington  con- 
denser, which  is  in  the  basement.  The  accom- 
panying illustration  is  a  view  in  the  engine  room 
showing   the    generators,    switchboard    and    engine. 

In  the  old  station  there  was  not  a  piece  of  stone 
or  foundation  work  under  the  building  or  machinery. 
When  the  changes  in  the  equipment  were  made  the 
building  was  entirely  rebuilt,  a  new  roof  put  on 
and  a  30  by  20-foot  addition  built  on  the  front  The 
improvements  also  included  a  stone  wall  under  the 
whole  building,  thus  making  an  eight-foot  base- 
ment, which  was  cemented  on  the  floor  and  sides. 
One  part  of  the  basement  is  used  as  a  condenser 
nnd  pump  room,  all  piping  being  placed  in  the 
basement  and  being  located  so  that  any  part  nun- 
be  repaired  or  replaced  without  trouble.  All 
the  valves  and  gauges  are  extended  through  the  floor, 
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so  that  they  arc  accessible  from  the  engine-room 
floor. 

The  basement  on  the  opposite  side  ol  the  dynamo 
and  engine  foundations  is  used  as  a  conduit  room 
i.  .r  the  generator  cables  leading  to  the  switchboard. 
The  machine  foundations  are  built  of  Portland  ce- 
ment and  crushed  stone,  the  bottom  being  12  feet 
wide  and  y>  feet  long,  with  a  22-foot  angle  eight  feet 
for  the  engine.  This  bottom  foundation  is 
high.  The  separate  dynamo  and 
inundations  are  placed  upon  this  base.  Each 
generator  is  so  arranged  that  it  can  be  moved  in 
any  direction  by  wedge  adjustments  to  allow  for 
relining  in  case  of  uneven  wear  of  bearings.  All 
the  foundation  bolts  are  stet  in  iron  linings,  with 
bi  ill  the  lower  and  upper  end  free,  so  that  they  can 
be  taken  out  at  any  time  in  case  it  is  necessary  to 
move  a  machine.  The  engine  room  and  office  are 
finished  in  ornamental  pressed  steel,  furnished  by  the 
Canton  Steel  Roofing  company.  This  finishing, 
with  the  hard-maple  floor,  gives  the  rooms  a  hand- 
seme  appearance. 

As  in  the  former  plant,  use  is  made  of  water  power. 
The  power  house  is  located  on  Bear  River,  which 
has  an  85-foot  fall,  but  which  also  furnishes  power 
for  the  city  waterworks  and  four  manufacturing  es- 
tablishments in  the  vicinity  of  Pctoskey.  The  pres- 
ent  water-wheels  that  are  installed  utilize  all  the 
water  power  that  is  available  at  the  station,  amount- 
nit  200  horsepower.  The  two  wheels,  one  of 
125  horsepower  and  the  other  of  75  horsepower,  are 
situated  in  one  end  of  the  power  house,  and  are 
geared  to  one  end  of  the  generator  shafting,  the 
engine  being  connected  to  the  other  end.  As  the 
plant  is  now  operated,  the  turbines  are  used  through- 
out the  24  hours  of  the  day,  the  engine  serving 
a;  an  auxiliary  in  times  of  heavy  load.  The  gener- 
ator shafting  is  provided  with  Dodge  clutches,  so 
that  either  generator  may  be  run  by  either  the 
water-wheels  or   the  engine. 

At  present  the  plant  supplies  current  for  50  220- 
volt  street  arc  lamps,  46  220-volt  interior  arcs  and 
about  3,000  220-volt  16-candlepower  incandescent 
lamps.  The  arcs  are  of  the  General  Electric  enclosed 
type.  On  the  day  circuit  are  two  25-horsepower,  two 
to-horspower,  one  two-horsepower  and  three  one- 
half-horsepower  motors,  besides  a  load  of  about  500 
amperes  in  lights  for  basements,  etc. 

The  boiler  plant  remains  the  same  as  it  was  in 
the  original  plant,  namely,  two  72-inch  by  16-foot 
horizontal  tubular  boilers.  In  July,  1898,  a  load  of 
1.200  amperes  was  carried,  necessitating  the  use  of 
both  boilers  at  the  peak  of  the  load.  The  plant  is 
uow  carrying  1,400  amperes  on  one  boiler,  with  the 
surface  cut  from  36  square  feet  to  25  square 
feet. 

Northwestern  Convention. 

Following  is  the  list  of  papers  to  be  read  at  the 
eighth  annual  convention  of  the  Northwestern  Elec- 
trical association  at  the  Hotel  Pfister,  Milwaukee, 
on  January  17th  and  18th:  "Modern  Development  in 
Alternating-current  Series  Arc  Lamps,"  by  R.  Flem- 
ing, Lynn,  Mass.;  "Alternating-current  Phenomena, 
b;  Professor  D.  C.  Jackson,  University  of  Wis- 
consin; "Combination  of  Electric-lighting  and  Hot- 
water-heating  Plants,"  by  W.  H.  Schott,  Chicago; 
"Central-station  Economies,"  by  H.  W.  Frund, 
Vincennes,  Ind.;  "Induction  and  Direct-current 
Motors,"  by  Ralph  D.  Mershon,  New  York,  N.  Y.; 
"Relative  Desirability  and  Efficiency  of  Various 
Types  of  Engines  on  Central-station  Loads,"  by 
Professor  Richter,  University  of  Wisconsin,  "A 
Life  Test  of  Incandescent  Lamps,"  by  Professor 
George  D.  Shepardson,  University  of  Minnesota; 
"A  Canadian  Plant,"  by  L.  G.  Van  Ness,  Quebec, 
Canada. 

This  is  an  unusually  good  programme  and  should 
help  to  draw  a  large  attendance. 

Theater  parties  are  arranged  for  Wednesday  even- 
ing and  the  annual  banquet  for  Thursday  evening. 
The  Western  and  Central  Passenger  associations 
have  granted  a  round-trip  rate  of  1V3.  James  Wolff 
of  320  Dearborn  street,  Chicago,  is  master  of  trans- 
portation. Rooms,  exhibit  space  and  current  for 
power  may  be  secured  by  applying  in  advance  to 
the  manager  of  the  Hotel  Pfister.  The  managers 
of  the  McMillin  electrical  plants  will  attend  the  con- 
vention after  their  annual  meeting  on  January  16th. 


Western  Society  of  Engineers. 

The  Western  Society  of  Engineers,  at  its  annual 
meeting  and  banquet  at  the  Grand  Pacific  Hotel, 
Chicago,  on  the  evening  of  January  2d,  celebrated 
its  thirtieth  anniversary.  The  principal  speakers  of 
the  evening  were  Isham  Randolph,  chief  engineer 
>i  Chicago  drainage  canal,  and  Commissioner 
of  Public  Works  L.  E.  McGann.  Mr.  Randolph  re- 
sponded to  the  toast,  "Opening  of  the  Drainage 
Canal,"  and  Mr.  McGann  spoke  on  "Municipal  Engi- 
neering." Among  the  other  speakers  were  L.  P. 
Morehouse,  William  H.  Finley,  Octave  Chanute, 
S.  S.  Greeley.  W.  -M.  R.  French,  Walter  Katte, 
Ossian  Guthrie  and  R.  W.  Hunt.  A  short  business 
meeting  was  held  in  the  parlors  of  the  hotel  pre- 
1  1  iding  the  banquet,  and  the  new  officers  of  the 
ociety  were  inaugurated.  They  are:  President, 
Ambrose  V.  Powell;  first  vice-president,  E.  D. 
Blake;  second  vice-president,  William  H.  Finley; 
secretary,  Nelson  L.  Litten;  treasurer,  Ralph  Mod- 
jeski;   librarian,  Bion  J.   Arnold. 


Cost  of  Arc  Lighting.' 
By  H.  H.  Wait. 
Part   I. 

The  tables  in  this  paper,  giving  the  comparative 
first  cost  and  operating  expenses  of  various  are- 
lighting  systems,  were  originally  compiled  in  a  rough 
form  some  little  time  ago,  in  order  to  determine 
whether  it  would  pay  to  build  a  large  direct-current 
arc  machine  suitable  for  direct  driving  by  moderate- 
speed  engines.  The  subject  has  received  some  little 
attention  lately,  and  it  was  thought  worth  while  to 
complete  the  tables  and  submit  them  to  the  Insti- 
tute for  discussion. 

In  Professor  Robb's  paper  on  the  Hartford  sys- 
tem of  arc  lighting,1  a  comparison  is  made  between 
a  modern  alternating-current  system  and  an  old 
direct-current  system.  Several  other  such  compari- 
sons have  been  published  recently. 

It  is  obviously  unfair  to  compare  an  antiquated 
direct-current  system  with  the  latest  type  of  alter- 
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an  engineer  can  pick  out  several  systems  to  compare 
for  any  given  plant  and  to  avoid  the  labor  of  going 
through   the  entire  subject. 

In  the  tables  (shown  in  Figs.  I  to  13)  the  follow- 
ing letters  have  been  used,  with  the  corresponding 
signification.  It  might  be  well  to.  remark  that  it 
would  be  desirable  to  have  the  Institute  sanction 
some  such  use,  as  there  is  considerable  confusion 
in  the  use  of  similar  letters  at  piesent. 

A.  C. — Alternating  Current. 
D.  C— Direct  Current. 
D.  D.— Direct  Driven. 
C.  C  —  Constant  Current. 
C.  P.— Constant  Potential, 
c.  p. — Candlepower. 

The  vital  question  in  comparing  alternating  and 
direct-current  systems  is  the  relative  amount  of 
power  consumed  for  the  same  amount  of  light. 
There  is  a  great  diversity  of  opinion  on  this  subject, 
and  good  authority  can  be  found  for  all  sorts  of 
factors. 

In   the   tables   the   different  types   of  lamps   have 
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nating  apparatus.  In  the  tables  an  attempt  has  been 
made  to  compare  the  systems  given  on  an  equitable 
basis.  A  little  more  attention  has,  perhaps,  been 
given  to  pointing  out  some  of  the  failings  of  the 
alternating-current  systems,  principally  on  account 
of  the  fact  that  such  systems  are  more  or  less  of 
a  fad  at  the  present  time  and  their  failings  not  so 
well  known;  whereas,  there  are  very  few  electricians 
interested  in  the  subject  who  could  not  discourse 
for  hours  on  the  failings  of  the  older  forms  of 
direct-current  systems.  In  referring  to  the  alter- 
nating-current systems  as  fads  the  intention  is  not 
to  convey  the  opinion  that  the  alternating-current 
systems  will  not  survive  permanently  or  that  they 
are  not  considerably  better  than  direct-current  sys- 
tems for  a  great  many  cases. 

Professor  Robb  makes  the  statement  that  the 
changes  in  the  Hartford  plant  will  pay  for  them- 
selves in  about  two  years,  and  it  would  appear  from 
the  tables  than  in  some  cases  the  more  modern 
continuous-current  systems  might  replace  older 
ones  and  pay  for  the  changes  in  still  less  than  two 
years.  This  question  is  so  dependent  on  local  con- 
ditions, however,  that  it  is  impossible  to  make  any 
general    statements. 

It  is  hoped  that  the  tables  are  in  such  form  that 

1.  Read  before  the  American  Institute  of  Electrical  Engineers, 
Chicago.  December  27,  1899. 

2.  "Series  Arc    Lighting   from    Constant-current   Transform- 
it-  '    Western  Electrician.  October  14,  1899. 


been   given    the   following  ratings,    for  the   sake   of 
comparison: 

D.  C,  open  arc,  450  watts  at  arc 2,000  candlepower. 

D.  C,  enclosed  arc,  450  watts  at  arc 1,500  candlepower. 

A.  C,  enclosed  arc.  450  watts  at  arc 1,150  candlepower. 

A.  C  enclosed  arc.  400  watts  at  arc 950  candlepower. 

D.  C,  open  arc,  300  watts  at  arc 1,200  candlepower. 

D.  C,  enclosed  arc,  300  watts  at   arc 900  candlepower. 

It  is  unfortunate  that  the  2,000  and  1,200-candle- 
power  ratings  of  450  and  300  watts,  respectively, 
adopted  by  most  plants  do  not  refer  to  the  watts  at 
the  arc,  but  seem  to  include  some  small  loss  in  the 
mechanism.  It  has  been  thought  advisable,  for  the 
sake  of  definite  comparison,  to  give  these  ratings  to 
open  arcst  the  watts  being  taken  at  the  arc  itself,  and 
corrections  being  made  for  the  relative  efficiency  of 
the  mechanism  for  different  types  of  lamp.  To  ar- 
rive at  an  equitable  figure  for  comparing  the  en- 
closed alternating-current  and  direct-current  lamps 
with  the  open  arcs,  resort  has  been  made  to  an 
average  of  the  information  at  hand  on  this  subject. 
In  comparing  direct-current  open  and  enclosed  arcs 
the  following  figures  were  used: 


E.Thomson,  Electrical  World,  June  12,  1897,  watts 
per  mean  spherical  candlepower,  open  arc 1.2 

E.  Thomson,  Electrical  World,  June  12,  1897,  watts 
permean  spherical  candlepower,  enclosed  arc...   1.74 

L.  B.  Marks,  Electrical  World,  February  fi,  1897, 
watts  per  mean  spherical  candlepower,  open  arc      .g5 

L.  B.  Marks,  Electrical  World,  February  6,  1897, 
watts  per  mean  spherical  candlepower,  enclosed 
arc 1. 17 


Ratio. 

"1 


.815 
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Pierron,   Electrical    Review,   March  5,  1897,  watts  ~1 

per  mean  spherical  candlepower,  open  arc 577  l       /; 

Pierron,    Electrical   Review,    March  5,  1897,  watts      "      |         5 

per  mean  spherical  candlepower,  enclosed  arc...     .SS6  J 
L.  B.  Marks,  Electrical  Congress,    1893,   watts  per 

mean  spherical  candlepower,  open  arc 84    1 

L.  B.  Marks,  Electrical  Congress,  1893,  watts  per  [      -'2 

mean  spherical  candlepower,  enclosed  arc 1.17    | 

W.  D.  Steel,  street  test ,82 

General  average .739 

The  value  given  in  the  second  determination  of  E.  Thomson  is 
1.94  at  end  of  run;  assuming  that  the  average  absorption  of  the 
globes  would  be  10  per  cent,  less,  gives  the  figure  taken. 

This  raCio  is  practically  75  per  cent  the  value 
used  in  the  tables. 

If  the  mean  hemispherical  candlepowers  had  been 
taken  the  ratio  would  have  been  more  advantageous 

DIRECT    CURRENT       BCtTEO      ARC     300WATT  CNCLMEO 
Total  Cost  pcr  Lamp 
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to  the  open  arc,  but  the  distribution  is  so  much 
more  even  with  the  enclosed  arc  that  the  lighting 
is  generally  more  serviceable,  and  consequently  the 
mean  spherical  values  were  thought  to  give  a  rea- 
sonably fair  basis  of  comparison. 

For  commercial  lighting  in  stores  the  superior 
distribution  and  steadiness  of  an  enclosed  arc  un- 
doubtedly give  it  so  many  advantages,  that  for  these 
cases  it  should  be  rated  on  a  par  with  the  open  arc. 
For  street  lighting,  however,  the  volume  and  in- 
tensity of  the  light  are  more  important  than  the 
quality,  and  as  the  tables  refer  more  especially  to 
systems  serviceable  for  street  lighting,  the  above 
ratio  was  taken. 

DiHECT       CUOQCNT       BELTED     OPEN     ARC   ASO  WATT 


There  is  very  little  reliable  information  at  hand 
for  comparing  alternating-current  and  direct-current 
enclosed  lamps.     The  ratio  was  obtained  as  follows: 

Excess  watts 

perm.  s.  c.  p. 

for  A.  C. 

over  D.  C. 

Matthews  et  al„  transactions,  1898,  pages  605,  615 ...  52 

L.  B.  Marks,  discussion  of  above,  page  724 -.  35 

E.  Thomson,   Electrical  World,  June   12,  1897,  cor- 
recting for  blackening  of  globe 21 

W.  D.  Steel,  street  test 27 

\V.  E.  Co.,  laboratory  test 39 

Average 34.8 

Thirty-three  and  one-third  has  been  taken  as  a 
convenient    ratio. 

From  the  above  ratios  it  will  be  seen  that  if  1,200 
candlepower  is  a  fair  nominal  value  for  a  300-watt 
open  arc,  the  enclosed  direct-current  lamp  might 
be  called  900.  A  300-watt  alternating-current  en- 
closed arc  would  be,  approximately,  675,  and  a  400- 
watt  increased  in  the  ratio  of  the  watts  would  give 
yoo.     The  candlepower  would  undoubtedly  increase 


more  than  in  the  ratio  of  the  watts,  and  950  has  been 
taken  as  a  mean  value  in  working  up  from  the 
1.200-candlepower  open  arc,  and  down  from  the 
2,000-candle  power,  open  direct-current  lamp.  The 
resulting  costs  have  been  divided  by  all  the  nominal 
candlepowers,  so  that  the  cost  can  be  compared 
readily  at  any  reasonable  rating. 

It  is  only  recently  that  much  attention  has  been 
paid  to  the  distribution  of  light  at  different  dis- 
tances along  the  street.  The  alternating-current 
lamp,  with  its  maximum  illumination  near  the  hori- 
zontal plane,  has  advantages  in  this  respect.  To  get 
the  full  benefit  of  this  feature  of  the  lamp  it  is  neces- 
sary to  suspend  the  lamp  somewhat  lower  than  has 

DIRECT  CUH"CNT   A 
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been  customary  with  continuous-current  lamps. 
This  brings  out  a  feature  which  is  worthy  of  con- 
sideration, namely,  the  effect  of  the  direct  rays  on 
the  eyes  of  the  pedestrian  or  obseiver.  For  example, 
assuming  that  the  illumination  of  objects  from  two 
lamps  was  equal  when  the  observer  was  looking 
in  the  opposite  direction  from  the  lamp,  suppose 
that  one  of  the  lamps  was  placed  quite  high  and 
the  other  nearly  in  his  line  of  vision  when  looking 
toward  the  lamp;  it  is  quite  evident  that,  whereas,  the 
illumination  of  objects  is  equal,  the  perceptive 
power  of  the  pedestrian  is  decidedly  impaired  by  the 
glare  of  the  low-hung  lamp  and  he  is  not  only  less 
able  to  perceive  his  surroundings,  but  would  also 

OirtCCT  OjRHOTT  direct  DRIVEN  arc   -»5o  WATT    OPEN 


Total  Cost  i-ch  l*mi* 


COST    OF    ARC    LIGHTING. 

be  considerably  annoyed  if  the  lowering  of  the  lamps 
was  carried  to  extremes. 

It  is  also  in  order  to  call  attention  to  the  fact 
that  if  it  is  allowable  to  use  reflectors  to  save  the 
upper  hemisphere  of  light  in  the  alternating  lamp, 
the  direct-current  lamp  should  have  the  privilege 
of  using  reflectors  or  other  devices  to  reflect  some 
of  the  maximum  rays,  so  as  to  throw  them  in  a 
horizontal  plane,  if  that  is  the  direction  in  which  the 
illumination  is  desired.  Some  of  the  globes  in  pres- 
ent use  have  considerable  of  this  effect. 

Another  factor  in  the  comparison  is  that  of  color, 
the  alternating  lamps  generally  having  a  larger 
amount  of  violet  rays.  Under  certain  circumstances 
this  would  be  an  objection,  and  it  should  also  be 
noted  in  this  connection  that  photographic  studies 
of  the  relative  illuminating  powers  of  arc  lamps 
are  liable  to  be  very  greatly  in  error  on  account 
of  the  superior  actinic  value  of  the  violet  rays. 

The  tables  are  all  made  out  assuming  the  arc- 
lighting  part   of  the   plant  to   be   running  at  very 


nearly  full  load  whenever  it  does  run.  This  will, 
of  course,  not  apply  to  commercial-lighting  circuits, 
and  considerable  corrections  will  have  to  be  made 
for  such  conditions.  The  following  points  might 
be  mentioned  in  this  connection:  The  continuous- 
current  arc  generators  will  fall  off  quite  rapidly 
in  efficiency  as  the  load  goes  down.  The  engine 
efficiency  will  also  fall  off  in  the  case  where  the 
machines  are  operated  directly  from  the  engines 
until  the  load  is  sufficiently  reduced  to  permit  shut- 
ting down  one  of  the  engine  units.  Some  alternating- 
current  systems  have  the  disadvantage  that  it  is 
not  practicable  to  operate  them  at  all  on  very  light 
loads,  but  the  efficiency  is  not  very  greatly  reduced 
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at  light  load,  although  the  decrease  in  efficiency 
of  the  system  is  augmented  by  the  fact  that  the 
power  factor  runs  to  quite  low  values  at  the  light 
loads. 

Another  point  in  favor  of  the  alternating  systems 
is  the  fact  that  the  location  of  the  plant  or  other 
local  condition  may  permit  a  saving  in  the  line  in- 
vestment, for  example,  wheie  a  large  number  of 
circuits  had  to  be  run  for  a  long  distance  in  the 
same  street,  a  saving  in  the  investment  could  prob- 
ably be  made  by  the  alternating  systems,  by  the  use 
of  a  sub-station  at  the  point  of  distribution.  The 
extra  attendance  and  cost  of  the  sub-station  would, 
in  most  cases,  partially  offset  the  advantage.     Where 


Fig.  10. 


the  extra  load  would  not  interfere,  the  mains  already 
in  use  might  also  be  used  for  an  alternating  system. 

In  cases  where  there  is  already  a  greater  gener- 
ator capacity  installed  than  is  actually  needed,  it  is, 
of  course,  possible  to  leave  out  a  considerable  por- 
tion of  the  investment  shown  in  the  tables.  This 
would  apply  to  any  of  the  motor-driven  direct-cur- 
rent systems,  as  well  as  the  alternating-current  sys- 
tems.    See  tables  shown  in  Figs.  10  and  II. 

In  rare  cases  the  peak  of  the  commercial  lighting 
and  power  load  would  not  overlap  the  arc-lighting 
load,  and  under  such  circumstances,  some  one  of 
the  transformer  systems,  either  direct  or  alternating 
current,  would  have  a  great  advantage. 

Explanation  of  Tables. 

The  plant's  shown  in  the  figures  are,  of  course,  in- 
tended only  as  diagrammatic  representations  of  the 
conditions,  and  not  as  actual  arrangements  best 
suited  for  the  purpose. 

The  tables  are  on   what  might   be   considered   a 
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minimum  basis:  that  is,  there  is  no  allowance  made 
Mr  reserve  in  buildings  or  real  estate,  nor  is  there 
any  allowance  for  reserve  in  the  generating  plant 
beyond  the  fact  that  the  engine  and  dynamo  units 
have  been  so  subdivided  as  to  avoid  a  great  per- 
centage of  shut-down  in  case  of  accident,  flic 
cost  of  hue  has  been  reduced,  and,  in  fact,  all  other 
items  in  the  different  plans  have  been  reduced  t" 
what  might  be  considered  a  minimum  for  a  first- 
class  plant.  The  alternating  plants  shown  have  a 
slight  advantage  in  the  freedom  from  shut-down 
over  the  engine-driven,  direct-current  plants,  al- 
though in  the  latter  the  engine  unit  is  subdivided 
and  an  extra  allowance  is  made  for  this  and  for 
arranging  one  engine  to  carry  the  greater  part  1  f 
the  load  in  the  case  of  accident  to  the  other  unit. 
In  the  case  of  the  plan  shown  in  Fig.  9,  where  the 
Arm  .Id  system  is  suggested,  the  direct-current  plant 
l>  not  open  to  this  objection,  and  for  that  matter, 
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any  of  the  direct-current  plants  could  be  arranged  in 
this   way  without  very  great  increase   in  cost. 

No  plans  showing  the  ordinary  low-tension,  con- 
stant-potential alternaling-curreiH-arc  systems  have 
been  put  in,  as  the  economy  is  so  poor  when  com- 
pared with  the  series  systems,  except  when  the  sys- 
tem approximates  the  conditions   shown  in   Fig.   3. 

Fig.  13  is  intended  to  give  a  rough  idea  of  the 
operating  expenses  of  several  kinds  of  incandescent- 
lighting  systems.  The  diagram  on  the  left  might 
represent  a  series-incandescent  system,  with  an  in- 
ductive regulator  in  the  station,  or  it  could  rep- 
resent a  constant-current  transformer  system.  The 
diagram  in  the  middle  is  intended  to  represent  a 
constant-potential  system  of  distribution,  which,  in 
some  cases,  would  have  the  advantage  of  utilizing 
some  of  the  mains  already  in  place  for  other  work. 
The  lamps  are  shown  in  series  multiple,  but,  of 
course,  could  just  as  well  be  in  plain  series  or  mul- 
tiple arrangements.  The  diagram  on  the  right  side 
might  be  taken  to  represent  a  number  of  direct- 
current  series  systems.  For  example,  a  small  dy- 
namotor  might  be  used  where  it  was  desired  to  run 
at  a  higher  voltage  than  that  of  the  station,  and 
where  no  great  amount  of  regulation  was  required. 
If  considerable  regulation  was  needed  a  double-field 
motor-generator  might  be  used,  the  potential  being 
regulated  by  the  secondary  machine.  Machines 
like  constant-current  arc  machines  could  be  used 
(or  this  purpose.  They  could,  of  course,  be  given 
much  higher  efficiency  than  arc  machines,  as  they 
do  not  have  to  give  the  stability  to  the  current  which 
is  necessary  for  running  constant-current  arc  lamps. 
This  could  even  be  extended  to  quite  large  ma- 
chines of  the  multi-circuit  type,  if  there  was  any 
great  amount  of  such  lighting  to  be  done. 

VALUES  OP  ITEMS  AND  TABLES. 

Real  otatc  has  been  taken  at  50  cents  per  square 
foot,  as  representing  a  fair  average  value,  the  actual 
values  ranging  anywhere  from 'nothing  to  seven  or 
eight  dollars  a  square  foot.  Buildings  have  been 
taken  at  $1.50  per  square  foot,  the  range  in  this  re- 
spect being  nearly  as  great  as  for  real  estate. 

Boilers,  foundations,  stacks,  pumps,  condensers, 
piping  and  other  accessories  have  been  lumped  to- 
gether at  $25  per  indicated  horsepower.  We  have 
figures  on  plants  where  this  item  runs  as  low  as 
$ij  and  as  high  as  $to  per  indicated  horsepower  of 
engine.  This  item  has  been  increased  to  $27  per 
indicated  horsepower  in  the  engine-driven  direct- 
current  arc  plants  to  allow  for  extra  accessories  on 
account  of  subdividing  the  units.  The  engine  and 
boiler  items  are,  of  course,  interdependent,  as.  when 
the  engines  are  cheap,  the  tendency  is  for  an  in- 
creased cost  in  the  boiler  plant.  The  attempt  has 
been  made  to  get  an  average  current  market  value 
for  all  classes  of  boilers  and  engines. 

Engines  and  foundations  have  been  figured  at  $20 
per  indicated  horsepower.  This  figure  will  run  as 
low  as  $10  per  indicated  horsepower,  and  as  high 
as  $50  per  indicated  horsepower  for  high-class  triple- 
expansion  verticals.  The  rate  has  been  increased 
to  $22  per  indicated  horsepowei  on  some  of  the 
engine-driven  arc  plants  to  allow  for  greater  sub- 
divisions, etc. 


Alternating-current  generators  and  foundations 
have  been  taken  at  $25  per  kilowatt  as  a  iair  value 
<-t  what  would  be  put  in  a  modern  plant.  These 
figures  vary  from  $12  to  $35  per  kilowatt.  Direct- 
current  arc  generators  vary  in  price  from  less  than 
S>30  to  $45  per  kilowatt.  The  belted  arc  machines 
have  been  taken  at  $35  per  kilowatt,  and  the  higher 
speed,  motor-driven  machines  at  $33  per  kilowatt. 
Large  direct-driven  machines  would  average  about 
¥45. 

Alternating-current,  constant-current  transformer, 
have  been  taken  at  $15  per  lamp  for  both  400  and 
■Ijo-watt  lamps,  as  there  is  considerable  variation  in 
the  accessories  to  these  transformers.  Alternating- 
current  inductive  regulators  have  been  taken  at 
$9  per  lamp.  This  can  be  made  a  very  variable 
item,  on  account  of  the  amount  of  regulation  to 
be  provided  for.  as  well  as  other  reasons.  The 
figure  is  intended  to  cover  a  regulator  to  control  the 
entire  circuit. 

The  line  has  been  figured  at  $51  per  lamp  for  the 
300-watt  enclosed  direct-current  lamp.  This  figure 
was  based  on  the  use  of  hard  drawn-copper  wire 
with  weatherproof  covering  and  the  ordinary  pole- 
and-suspension  construction,  such  as  would  be  used 
in  small  towns  or  the  outlying  districts  of  cities. 
The  size  of  wire  for  the  other  systems  has  been 
increased  as  nearly  as  possible  in  the  ratio  of  the 
current,  the  other  conditions  remaining  the  same, 
ft  will  be  noted  that  an  increase  in  the  cost  of  this 
line  construction  will  add  a  fixed  amount  to  the 
investment  and  operating  expenses  and  will  not 
affect  the  absolute  differences  between  the  systems. 
The  percentage  differences  will  vary,  however. 

The  line  and  pole  work,  such  as  is  used  in  large 
cities,  will  run  from  $100  to  $150  per  lamp,  while 
underground  cables  and  conduits  will  run  from 
$200  to  $300  per  lamp.  The  other  items  will  be 
found   on   the  plans. 

In  the  rectifier  system,  shown  in  Fig.  12,  the  values 
of  the  items  have  been  taken  from  corresponding 
parts  of  the  other  tables  and  the  rectifying  commu- 
tator has  been  put  in  at  $2  per  kilowatt,  in  the  ab- 
sence of  definite  figures  on  the  subject.  It  might 
be  mentioned  here  that  there  seems  no  immediate 
prospect  of  commercial  rectifiers  of  good-sized 
units,    except   on   very  low   frequencies. 

The  incandescent  systems,  shown  in  Fig.  13,  have 
been  put  in  to  afford  a  rough  comparison  with  th> 
arc  systems.  The  corresponding  items  have  been 
placed  at  the  same  values  as  in  the  arc  tables.  The 
lamps  have  been  assumed  to  be  50-candlepower 
lamps,  at  an  average  cost  of  85  cents  per  lamp,  and 
having  an  efficiency  of  three  watts  per  candle  and 
an  average  life  of  600  hours.  It  seems  probable  that 
these  figures  could  be  improved  upon  if  such  sys- 
tems came  into  very  general  use. 

Operating  Expenses 

Coal  and  water  have  been  figured  at  0.42  cent  per 
indicated  horsepower-hour.  This  figure  was  obtained 
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FIG.     12.       COST    OF    ARC    LIGHTING. 

by  averaging  the  average  values  given  by  Foster 
and  Moses  in  their  papers  before  the  Institute,  the 
values  given  in  the  Street  Railway  Journal,  and  from 
a  number  of  arc-lighting  plants  on  which  we  had 
figures.  The  values  vary  from  0.28  cent  per  indi- 
cated horsepower-hour  to  0.66.  Forty-two  hun- 
dredths cent  per  indicated  horsepower-hour  corre- 
sponds with  0.7  cent  per  kilowatt-hour  with  80  per 
cent  combined  efficiency  for  engine  and  dynamo. 

Wages  have  been  figured  at  0.15  cent  per  indi- 
cated horsepower-hour  in  the  boiler  room,  the 
same  in  an  alternating-current  dynamo  and  engine 
room,  and  0.22  cent  in  the  arc-dynamo  room.  The 
superintendence  and  office  expenses  have  been  fig- 
ured at  $2  per  year  per  lamp  in  nil  cases,  as  this 
will  not  vary  materially  with  the  kind  of  plant  used. 

Interest,  taxes  and  insurance  are  figured  at  seven 
per  cent.;  depreciation  at  six  per  cent.  This  deprecia- 
tion factor  might  more  strictly  be  called  replace- 
ment, as  it  is  intended  to  include  not  only  real  de- 
preciation, but  also  a  factor  for  replacing  machin- 
ery caused  by  competition  with  improvements.  A 
sum   at  compound   interest   at  six  per  cent,   would 


equal  the  original  in  11M:  years,  so  that  this  would 
seem  to  be  large  enough.  Extra  depreciation  on 
arc  dynamos  and  arc  lamps  has  been  placed  at  four 
per  cent.  This  makes  a  total  of  10  per  cent,  for 
the  replacement  factor  on  these  portions  of  the  plant. 
This  would  cover  complete  replacement  in  a  little 
over  seven   years. 

The  general  repairs,  renewals  and  supplies  have 
been  taken  at  0.07  cent  per  indicated  horsepower- 
hour.  Extra  repairs  on  arc  dynamos  have  been 
taken  at  0.015  per  indicated  horsepower-hour.  It 
might  be  remarked  that  in  several  modern  arc 
plants,  uf  which  the  figures  are  at  hand,  this  value 
is  considerably  less.  Extra  repairs  on  alternating- 
current,  constant-current  transformers  have  been 
placed  at  0.007  cent. 

The  figures  for  trimming  arc  lamps  have  been 
taken  from  the  data  of  plants  at  hand.  In  all  cases 
we  have  figures  a  little  more  or  less  than  half  the 
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FIG      13.       COST    OF    ARC    LIGHTING. 

values  used.  In  some  cases  the  cost  for  trimming 
runs  up  nearly  double  the  values  taken.  For  ex- 
ample, we  have  figures  varying  from  $1  to  $6.25 
per  lamp  per  year  for  direct-current  enclosed  lamps 
of  400  to  450  watts.  The  difference  comes  mainly 
in  the  time  spent  in  cleaning  the  inner  globes  and 
in  the  price  of  labor,  as  well  as  the  number  of  lamps 
taken  care  of  by  a  man.  The  figures  on  enclosed 
lamps  are  such  as  would  allow  the  globes  to  be 
kept  fairly  clean,  and  the  cost  of  trimming  alternating 
enclosed  lamps  has  been  increased  by  a  small  fac- 
tor, on  account  of  the  practice  which  obtains  in 
some  stations  of  cleaning  the  globes  of  these  lamps 
oftener  than  the  direct-current  lamps  under  the 
iame  conditions. 

The  alternating  lamps  consume  their  carbon:; 
faster  than  direct-current  lamps,  partly  on  account 
of  the  increased  wattage  and  partly  on  account  of 
the  almost  universal  practice  of  using  one  cored 
carbon.  The  use  of  the  cored  carbon  also  ma- 
terially increases  the  coating  on  the  globe.  In  Plan 
to  the  450-watt  alternating  lamp  is  assumed  to  have 
stolid  carbons  and  has  the  same  cost  for  trimming 
as  the  direct-current,  450-watt  lamp.  The  cost  for 
globes  was  taken  in  the  same  way  as  the  trimming 
cost. 

The   life   of  incandescent  lamps    has    been    taken 
at  600  hours    and  the  cost  of  the  lamps  at  85  cents. 
An  allowance  of  $2  a  year  for  each  three  lamps  has 
been  made  for  inspection  and  cleaning. 
[7*o  be  Continued.} 


COMMUNICATION. 


Drop-forged  Commutator  Bars. 

To  the  Editor  of  the  Western   Electrician: 

We  send  you  an  extract  from  an  opinion  rendered 
by  Judge  Taft,  in  the  United  States  Circuit  Court 
for  the  Northern  District  of  Ohio,  Eastern  Division. 
in  the  case  of  the  Billings  &  Spencer  company  and 
Charles  E.  Billings  against  the  Van  Wagoner  & 
Williams  Hardware  company: 

"The  parallelism  of  the  fiber  with  the  longitudinal 
axis  of  the  arms  is  something  which  has  been  dwelt 
upon  at  great  length  in  the  expert  evidence  for  the 
complainant,  but  the  result  of  the  experiments  of  the 
expert,  when  subjected  to  cross-examination,  shows 
that  the  increase  in  conductivity  of  the  commutator, 
due  to  this  parallelism,  is  practically  unworthy  of 
note.  *  *  *  After  reading  the  voluminous  rec- 
ord carefully,  1  am  clearly  of  opinion  that  the  use 
of  the  drop-forging  for  the  commutator  bars  does 
not  produce  an  article  which,  in  view  of  the  prior 
art,  entitles  its  first  discoverer  and  user  to  a  patent 
and  monopoly." 

We  should  be  pleased  to  have  you  notice  this  de- 
cision, as  there  has  been  considerable  interest  in 
electrical  and  hardware  circles  in  the  position  which 
we  have  taken  in  regard  to  this  patent.  This  de- 
cision in  our  favor  is  in  the  nature  of  a  vindication. 
VAN  WAGONER  &  WILLIAMS  HARDWARF 

CO. 

C.  S.  Van  Wagoner,  President 

Cleveland,    O.,   January   2,    iaco. 


January  13,  1900 

Northwestern   Elevated  Road    Given 
More  Time. 

After  considerable  clashing  between  the  municipal 
authorities  and  the  officers  of  the  Northwestern 
Elevated  Railroad  company  of  Chicago,  a  com- 
promise has  been  reached  which  will  allow  the  com- 
pany to  proceed  with  the  completion  of  its  struc- 
ture. The  company's  franchise,  which  expired  on 
December  31st,  required  the  company  to  forfeit 
$100,000  at  that  time  if  the  road  was  not  completed 
and  in  operation.  Strenuous  efforts  were  made  dur- 
ing the  last  few  weeks  of  the  year  to  complete  the 
structure,  and  on  December  30th  a  train  was  op- 
erated over  the  line  for  the  first  time.  However, 
the  structure  was  not  entirely  completed;  but  three 
stations  were  constructed  and  the  power  house  was 
far  from  finished.  The  city  officials  deemed  the 
structure  unsafe  and  prohibited  the  operation  of 
trains  over  the  line  for  passenger  service.  At  a 
meeting  of  the  City  Council  on  January  3d  an  ordi- 
nance was  presented  to  extend  the  time  in  which 
the  railroad  company  might  complete  the  road. 
The  matter  wras  deferred  to  the  next  regular  meet- 
ing of  the  council,  which  was  held  on  January  8th. 
At  that  session,  after  considerable  debate,  the  ordi- 
nance was  passed,  with  several  amendments,  by  a 
vote  of  S3  to  eight. 

Summed  up,  the  amended  ordinance  provides  for 
the  following  terms  and  conditions: 

The  road  is  to  be  in  operation  from  Wilson  avenue  south  by 
May  31st.  Temporary  stations  are  to  be  built,  to  be  replaced  by 
permanent  structures   by  January  I,  rgot.     The  use  of  the  Wells 
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Three-phase   Alternators    in    Kings 
County  Plant. 

In  the  new  John  street  plant  of  the  Kings  County 
Electric  Light  and  Power  company,  Brooklyn,  N.Y., 
there  are  to  be  four  750-kilowatt,  revolving-field, 
"engine-type/1  alternating-current  generators,  of 
three-phase,  3,000  alternations  and  6,600  volts,  to  be 
direct-connected  to  Reynolds-Corliss  engines,  run- 
ning at  a  speed  of  94  revolutions  a  minute.  Two  of 
these  interesting  machines  have  been  erected  and  the 
others  are  in  course  of  shipment  from  the  shops 
of  the  Westinghouse  Electric  and  Manufacturing 
company. 

The  four  machines  are  of  the  same  type,  having 
frames  split  horizontally.  The  rotating  element  of 
these  generators  weighs  approximately  60,000 
pounds,  being  mounted  upon  a  spider,  and  is  inde- 
pendent of  the  flywheel.  A  view  of  this  rotating 
element  is  shown  in  Fig.  1  and  details  of  construc- 
tion in  Fig.  2.  The  hub  of  the  spider  is  bored  to 
fit  the  engine  shaft.  The  pole  pieces  are  of  lam- 
inated steel,  built  up  of  parts  prepared  according 
to  the  uniform  Westinghouse  practice. 

The  fixed  armatures  are  laminated  and  ventilated 
by  ducts  at  right  angles  to  the  shaft.  The  arma- 
tures are  bar-wound,  and  the  winding  is  of  the  dis- 
tributed three-phase  "star"  type,  all  coils  being 
similar.  Fig.  3  shows  one-half  of  an  armature  in 
course  of  shipment. 

The  temperature  of  these  generators  is  guaran- 
teed not  to  exceed  40  degrees  Centigrade  above  the 


FIG.    3.       THREE-PHASE    ALTERNATORS    IN    KINGS    COUNTY    PLANT. — HALF    OF    ARMATURE    OF    75G- KILOWA1 T    UNIT. 


street  bridge  is  to  be  given  the  company  on  condition  that  it  shall 
keep  the  structure  in  repair  and  pay  Si.ooo  a  year  to  the  cityuDtil 
the  end  of  the  franchise  for  its  maintenance.  The  rate  of  com- 
pensation in  the  original  ordinance  stands  and  will  have  to  be 
paid  out  of  the  gross  receipts  by  the  company,  its  successors, 
lessees  and  assigns.  This  rate  is  1  per  cent,  for  the  second  10 
years,  2  per  cent,  for  the  third  10  years  and  3  per  cent,  for  the  re- 
mainder of  the  life  of  the  franchise.  A  license  of  S50  a  car  is 
also  to  be  paid.  The  city  is  given  the  right  to  string  electric 
wires  under  the  elevated  structure.  Two  tracks  only  are  to  be 
allowed  along  North  Franklin  street,  Michigan  street,  Wells 
street  and  Fifth  avenue.  The  company  must  provide  70  arc  lights 
at  the  street  crossings  along  its  route,  or  pay  S70  a  lamp  to 
the  city.  The  provision  to  allow  the  company  to  construct 
bridges  across  from  stores  tc  its  platforms  was  stricken  out.  The 
provision  for  branch  lines  was  also  revoked.  Provision  was 
made  for  a  return  circuit  and  sufficient  safeguards  against 
electrolysis. 

The  company  was  allowed  to  proceed  in  a  westerly  or  north- 
westerly direction,  instead  of  direct  north  from  Wilson  avenue, 
for  a  distance  of  3^  miles.  This  extension  must  be  com- 
pleted by  January  1,  1903,  or  the  company  must  forfeit  $25,000 
For  every  uncompleted  mile.  The  company  pays  over  the 
bond  of  $1 00,000  now  in  the  hands  of  the  city  for  the  extension, 
and  must  put  up  another  bond  for  the  completion  by  May  31st. 
The  city  is  also  to  be  held  not  liable  for  damages  to  property 
or  otherwise.  The  last  amendment  provided  that  the  company 
should  not  be  permitted  to  run  surface  cars  of  any  description  on 
its  tracks.  An  amendment  provided  that  the  company  must  se- 
cure the  permission  of  the  council  before  placing  advertisements 
in  stations  or  cars.  Delays  caused  by  strikes,  acts  of  God  or 
other  unavoidable  circumstances  are  not  to  be  included  in  the 
time  limit. 

It  is  expected  that  the  Northwestern  company  will 
accept  the  ordinance,  as  most  of  the  terms  adopted 
received  the  approbation  of  the  company's  officers 
before  they  were  submitted  to  the  council.  After 
the  signing  and  acceptance  of  the  ordinance  the 
company  expects  to  rush  the  work  of  construction 
so  that,  if  possible,  134  passenger  cars  will  be  in  op- 
eration by  May  31st.  The  road  will  not  be  thoroughly 
equipped  by  that  time,  as  work  on  permanent  sta- 
tions will  be  delayed  until  the  tracks  are  in  good 
shape. 


surrounding  atmosphere  when  running  on  a  con- 
tinuous full  load  for  24  hours,  and  not  to  exceed 
50  degrees  with  25  per  cent,  overload;  and  it  is  said 
that  the  machines  will  carry  50  per  cent,  overload 
for  at  least  two  hours,  the  temperature  not  exceed- 
ing 60  degrees  Centigrade.  The  capacity  of  the 
generators,  as  noted  above,  is  based  on  non-in- 
ductive loads,  but  it  is  also  stated  that  the  gen- 
erators will  carry  currents  as  above,  with  the  rise 
of  temperature  mentioned,  with  a  power  factor  of 
go  per  cent.  These  generators  are  also  guaranteed 
to  maintain  at  full  load  an  efficiency  of  94  per  cent.; 
at  three-quarters  load,  93  per  cent,  and  at  one-half 
load,  91  per  cent.  The  regulation  of  the  generators 
is  such  that  with  full  non-inductive  load  thrown  off, 
the  rise  in  electromotive  force  is  not  over  six  per 
cent.,  the  excitation  and  speed  remaining  constant. 

The  four  generators  will  be  operated  in  parallel. 
The  wave  form  delivered  by  the  generators  is  ap- 
proximately a  sine  curve. 

Two  exciters  of  75  kilowatts  have  been  furnished 
by  the  Westinghouse  company,  each  of  600  am- 
peres, at  125  volts,  direct-connected  to  Ball  &  Wood 
engines  running  at  275  revolutions  a  minute.  These 
exciter  dynamos  have  field  castings  vertically  split, 
with  brush-holders  carried  by  the  field  ring  and 
not  by  the  engine  bearings  The  armatures  are 
bar-wound  and  the  windings  are  symmetrical.  The 
series  fields  have  windings  of  copper  bar  on  edge, 
and  are  entirely  separate  from  the  shunt  coils. 

The  plant  is  equipped  with  Hunt  coal-handling 
machinery  and  six  Stirling  water-tube  boilers,  the 
latter  having  a  combined  capacity  of  about  3,000 
horsepower.  It  is  placed  on  the  East  River  water 
front  and  coal  is  received  from  barges.  Salt  water 
circulates  in  the  surface  condensers. 


27 

Milwaukee  Street-railway  Troubles. 

The  fight  being  made  by  citizens  of  Milwaukee 
against  the  street-railway  company  has  been  very 
vigorously  waged  during  the  last  few  weeks.  On 
December  iSth  an  ordinance  was  passed,  on  first 
reading,  granting  the  company  an  extension  of  its 
franchise  and  providing  for  a  four-cent  fare  during 
morning  and  evening  hours.  This  ordinance  was 
again  passed  on  a  second  reading  at  a  subsequent 
meeting  of  the  council.     Then  the  citizens,  who  have 


1  Mttf'JJJ                           &.    >  1 

\  itT1 

Wsm 

Ofeh 

L^a      jflam  i/m   wj 

& 

l2SB  Hrv  ft  ^B^£By< 

F    S  M^  -    "       ^         -"" 

FIG.     I.       THREE-PHASE    ALTERNATORS     IN     KINGS  COUNTY 

PLANT. — REVOLVING    FIELD    OF    6,600-VOLT 

GENERATOR. 

been  endeavoring  to  defeat  the  ordinance,  brought 
suits  against  the  mayor  and  aldermen,  enjoining  them 
from  passing  it  at  its  final  reading.  However,  on 
January  2d  the  council  met,  and,  behind  barred 
doors  and  guarded  by  police,  passed  the  ordinance, 
in  defiance  of  the  injunction  issued  by  the  courts. 
Mayor  Rose  at  once  signed  it.  Twenty-five  votes 
were  cast  for  the  ordinance,  with  only  one  against 
it.  Sixteen  members  refused  to  go  on  record  and 
did  not  vote.  On  the  succeeding  day  the  company 
was  enjoined  from  accepting  the  ordinance,  but  it 
immediately  put  its  four-cent  fare  into  effect  during* 
the  hours  from  5:30  to  8  a.  m.  and  5  to  7  p.  m.  As 
a  result  of  the  council's  action  a  number  of  injunc- 
tion suits  have  been  filed  against  the  company,  the 
aldermen  and  mayor,  and  they  have  all  been  ordered 
to  show  cause  why  they  should  not  be  punished 
for  contempt  in   ignoring  the  former  injunction  of 


FIG.    2.       THREE-PHASE    ALTERNATORS    IN     KINGS    COUNTY 
PLANT.  —  PART    OF    ROTATING    FIELD. 

the  court.  The  case  came  up  last  Monday,  January 
8th,  and  was  adjourned  for  one  week.  It  is  stated 
that  as  fast  as  one  injunction  is  dissolved  another 
will  be  obtained,  as  the  object  of  the  opponents  of 
the  ordinance  is  to  throw  it  over  until  the  spring 
election. 


The  property  of  the  Imperial  Electric  Light, 
Heat  and  Power  company  of  St.  Louis,  Mo.,  has 
been  sold  to  J.  G.  White  &  Co.  of  New  York.  The 
company  will  soon  be  put  under  new  management. 
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lantci  n,  and  it  is  not  strange  in  these  closing 
months  of  the  nineteenth  century  that  the  scientific 
housebreaker  is  doing  his  skillful  burgling  by  the 
aid   of  electric  light   carried  on  his  person. 
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English  burglars  have  made  a  notable  advance 
in  the  niceties  of  their  profession  since  the  days  of 
Bill  Sikes.  One  of  them  was  recently  charged, 
in  a  London  police  court,  with  being  found  on  the 
roof  of  a  jeweler's  shop  for  the  purpose  of  com- 
mitting a  felony.  On  being  searched,  after  arrest, 
beside  some  very  fine  specimens  of  housebreaking 
implements,  there  was  also  found  a  portable  electric- 
lighting  set.  Of  course,  a  lamp-and-battery  set  has 
many  points  of  superiority  over  the  traditional  dark 


Americans  often  waste  the  electric  light — have  a 
great  deal  of  it  where  much  less  is  needed — and 
then  complain  that  it  is  too  dear.  In  a  practical 
article  by  Professor  W.  M.  Stine,  given  in  this 
issue,  it  is  pointed  out  that  one  way  to  remedy 
this  difficulty  and  to  enable  the  electric  light  to  com- 
pete with  gas  in  price  is  to  use  lamps  smaller  than 
the  omnipresent  16-candlepower  unit  and  to  operate 
them  at  high  efficiency  rather  than  long  life.  Pro- 
fessor Stine's  brief  article  is  sensible  and  well-con- 
sidered and  it  is  well  worth  the  attention  of  central- 
station  managers. 


Electrical  men  and  the  electrical  industry  have 
sustained  a  serious  loss  by  the  death  of  Mr.  S. 
Dana  Greene,  the  general  sales  manager  of  the  Gen- 
eral Electric  company.  To  many  readers  of  the 
Western  Electrician  the  news  of  the  drowning  of 
Mr.  and  Mrs.  Greene  will  bring  with  it  a  sense 
of  personal  bereavement;  to  nearly  all,,  perhaos,  it 
means  the  passing  of  one  who  had  made  a  name  for 
himself,  honorable  and  well  known,  in  the  field  of 
electrical  development.  Although  he  became  con- 
nected with  the  electric-railway  and  electric-lighting 
industry  in  what  are  now  considered  the  early  days, 
Mr.  Greene  was  still  a  young  man  when  the  end 
came,  but  he  had,  nevertheless,  made  a  distinct 
impress  on  the  electrical  advancement  of  his 
time.  He  had  a  well-balanced  mind  and  a  .sym- 
metrically rounded  character.  He  was  earnest  and 
warm-hearted  in  his  friendships  and  was  thoroughly 
well  liked.  These  traits  were  of  great  help  to  him 
in  his  business  relations  and  make  the  regret  at  his 
untimely  death  widespread  and  sincere.  It  will  be 
a  long  time  before  the  memory  of  Mr.  Greene's 
lovable  traits  fades  from  the  minds  of  the  men  who 
have  known  him  and  worked  with  him. 


Professor  Carhart's  lively  article  on  another  page 
shows  the  impression  made  on  a  technically  in- 
formed American  by  the  varied  street-railway  sys- 
tems of  Berlin.  The  methods  of  transportation  in 
the  German  metropolis  are  heterogeneous  and  in 
many  respects  behind  the  requirements  of  the  best 
modern  practice,  but  they  show  that  efforts  are 
making  in  the  kaiser's  capital,  as  well  as  elsewhere, 
to  grapple  with  the  rapid-transit  problem.  Berlin 
seems  to  be  a  notable  city  for  "mixed"  systems — 
overhead  trolley  and  storage  battery  and  overhead 
trolley  and  sub-surface  conduit.  The  idea  is,  of 
course,  to  substitute  a  less  objectionable  system  for 
the  overhead  trolley  wires  in  the  busy  central  busi- 
ness district.  One  mixed  system — the  one  employ- 
ing overhead  and  conduit  conductors — was  found 
to  work  well  by  Professor  Carhart;  the  other  is 
susceptible  of  improvement.  It  is  significant  that 
although  Germany,  like  Great  Britain,  is  experienc- 
ing an  electrical  awakening,  there  is  not  much  more 
power  converted  into  electrical  energy  in  the  whole 
empire  than  is  produced  by  the  steam  engines  of 
one  German  steamship  company  alone. 


Readers  of  this  journal  will  remember  a  brief 
illustrated  article  on  "Skin  Disease  Treated  by  Arc 
Light,"  published  in  the  issue  of  Novenlber  4th  and 
describing  the  system  of  Dr.  Finsen,  a  Danish  phy- 
sician. It  is  interesting  to  note  that  the  United 
States  minister  at  Copenhagen,  in  a  letter  to  a 
Minnesota  physician,  speaks  very  highly  of  the  sys- 
tem. Following  is  an  extract  from  the  letter: 
"Altogether,  some  350  cases  of  lupus  vulgaris  have 
been  treated,  in  all  of  which  satisfactory  results  have 
been  obtained.  A  large  number  of  cases  have  been 
treated  experimentally  for  other  diseases  of  the  skin, 
among  them  erysipelas  and  alopecia  areata.  Scarlet 
lever  is  to  be  experimented  with.  In  an  interview 
which  I  had  with  Dr.  Finsen  a  few  days  ago,  he  told 
me  that  the  light  treatment  as  now  perfected  is  so 
effective  that  there  is  reason  to  believe  that  every 
case  of  lupus  vulgaris  can  be  cured  by  means  of  it. 
Dr.  Finsen's  successful  treatment  of  smallpox  by 
means  of  red  light  is  also  very  interesting  and  ought 
to  be  widely  known.  Both  sunlight  and  electric 
light  can  be  used  for  medical  purposes.  Owing  to 
its  latitude,   Denmark  is  not  favorably  situated  for 


using  sunlight;  hence,  the  institute  makes  nearly  ex- 
clusive use  of  electric  light.  The  arc  lights  used 
are  each  of  4,000  candlepower.  Earlier  experiments 
with  this  method  of  treatment  have  failed  because 
the  light  used  has  not  been  powerful  enough."  It 
seems,  then,  that  the  old  electric-light-cabinet  idea 
was  right  in  theory,  but  lacking  efficiency  in  appli- 
cation. No  doubt  the  Finsen  system  will  be  soon 
introduced  in  this  country,  as  it  is  not  difficult  of 
application. 

There  is  no  doubt  that  the  railroad  companies 
make  an  unjust  discrimination  against  electrical  ap- 
paratus in  the  classification  of  freight  rates.  The 
National  Electric  Light  association  has  a  committee 
which  considers  this  subject,  and  in  its  latest  re- 
port some  interesting  facts  may  be  found.  For  in- 
stance: "A  single  illustraticn  will  give  you  a  fair 
idea  of  the  injustice  being  done,  and  it  is  really 
not  so  sharp  a  contrast  as  we  might  have.  Take 
iron  pipe  in  any  form;  it  has  a  tariff  rate  from  New 
York  to  San  -  Francisco  of  90  cents  a  hundred  in 
less  than  carload  lots.  A  dynamo  casting,  just  as 
it  comes  from  the  factory,  nothing  having  been  done 
to  it,  costs  $3  a  hundred  if  you  call  it  a  dynamo  cast- 
ing. If  you  buy  castings  from  a  foundry  you  can 
ship  them  for  90  cents,  or  for  less  if  they  are  plain, 
ordinary  castings,  but  if  you  let  the  railroad  agent 
know  that  they  are  dynamo  castings  it  is  $3  a  hun- 
dred." Again:  "Iron  pipe  shipped  as  iron  pipe  bears 
one  rate;  if  it  is  shipped  as  a  pole  for  an  electric 
railway  it  bears  a  higher  rate." 

Of  course,  these  discriminations  are  unfair  and 
unjust,  but  when  representatives  of  the  electrical 
interests  protested  to  the  classification  committee  of 
the  Central  association  they  were  politely  "turned 
down."  But  the  electrical  men  do  not  intend  to 
let  the  matter  rest.  The  association  has  resolved 
to  continue  the  agitation  and  to  make  every  effort 
to  bring  about  a  revision  of  the  rates  on  an  equitable 
basis.  Possibly  the  Interstate  Commerce  Commis- 
sion and  the  federal  courts  may  be  appealed  to. 
Mr.  James  I.  Ayer  of  Boston  is  the  chairman  of  the 
National  association  committee,  which  desires  the 
co-operation  of  all  electrical  men.  The  subject  is 
one  which  seems  worthy  of  discussion  by  the  North- 
western Electrical  association  at  its  forthcoming 
meeting. 


Customers  of  electric-light  companies  are  not  usu- 
ally to  be  found  asking  for  metered  service;  they 
generally  prefer  the  flat-rate  system.  But  at  the  re- 
cent convention  of  the  American  Society  of  Mu- 
nicipal Improvements,  Mr.  D.  Hunter,  Jr.,  chairman 
of  the  committee  on  electric  street  lighting,  speaking 
from  the  municipality's  point  of  view,  recommended 
the  adoption  of  the  meter  system  in  the  dealings 
of  cities  and  towns  with  central-station  companies. 
This  method,  the  committee  thought,  would  insure 
the  municipality  receiving"  all  the  current  necessary 
to  bring  street  arc  lamps  up  to  the  specified  can- 
dle power  and  would  also  provide  an  equitable 
arrangement  to  take  the  place  "of  rebates  for  out- 
ages. The  municipality  would  simply  pay  for  the 
current  used  at  a  price  per  kilowatt-hour.  No  at- 
tempt was  made  to  suggest  what  this  price  should 
be,  as  local  conditions  should  control.  There  should 
be  a  wattmeter  in  each  street-lighting  circuit,  to 
which  an  authorized  city  official  should  have  access 
to  take  daily  or  more  frequent  readings.  All  meters 
should  be  calibrated  monthly  and  an  allowance 
should  be  made  for  line  resistance — say  two  miles  of 
circuit  of  average  construction  being  considered 
equal  to  one  arc  lamp. 

One  great  objection  to  this  scheme  is  that  it  would 
make  it  impracticable  to  operate  street-lighting  and 
commercial  arcs  on  the  same  circuit,  which  would 
be  a  great  inconvenience  to  the  lighting  company, 
except  in  especially  favorable  conditions.  In  large 
cities  there  would  be  a  considerable  expense  for 
labor  and  instruments  to  be  added  to  the  lighting 
account.  Otherwise,  the  plan  seems  to  be  worthy 
of  serious  consideration  by  sellers  as  well  as  buyers 
of  street-lighting  current,  as  it  indicates  a  purpose 
to  arrive  at  a  fair  basis  of  agreement  as  to  price  and 
service.  If  taxpayers  are  convinced  that  they  are 
getting  a  fair  return  for  the  money  they  spend  for 
street  lighting,  the  appeal  of  the  municipal-owner- 
ship advocate  will  fall  on  deaf  ears;  that  is,  unless 
the  American  people  are  willing  to  embrace  the  the- 
ories of  the  socialists  as  the  coming  economic  or- 
der. 
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S.  Dana  Greene. 

Death  has  been  busy  in  the  new  year.  It  has 
claimed  many  victims,  and  among  them  the  most 
prominent  in  the  electrical  field  is  S.  Dana  Greene 
of  the  General  Electric  company,  who  was  drowned 
in  the  Mohawk  River  at  Schenectady,  with  his  wife, 
while  skating,  on  the  afternoon  of  Monday,  January 
Sth.  Lieutenant  Greene,  as  he  was  generally  known, 
although  entitled  to  the  title  of  lieutenant-com- 
mander, was  young,  strong  and  full  of  life,  with  a 
fine  record,  prominent  position  and  troops  of 
friends.  His  death,  with  that  of  Mrs.  Greene,  so 
entirely  unexpected,  so  tragic,  brought  great  dejeG- 
tion  to  many  friends  in  many  places. 

In  a  special  dispatch  from  New  York  to  the  Chi- 
cago Times-Herald  this  account  of  the  catastrophe 
is  given:  "Mr.  and  Mrs.  Greene  were  last  seen  alive 
at  5  130  o'clock,  when  several  small  boys  who  passed 
them  on  the  ice  heard  Mrs.  Greene  suggest  to  her 
husband  that  they  go  further  down  the  river  toward 
Freeman's  Bridge.  About  5:45  o'clock  a  number  of 
men  who  were  at  work  in  an  icehouse  near  the 
bridge  heard  a  series  of  screams  proceeding  from  a 
point  where  an  immense  cut  some  300  feet  wide  and 
extending  from  shore  to  shore  had  been  made  by 
the  icemen.  Two  men  immediately  put  out  a  small 
boat  and  after  a  short  time  Mrs.  Greene  was  found. 
She  was  still  alive,  although  unconscious,  and  was 
taken  to  the  shore,  where  every  effort  was  made  to 
resuscitate  her,  but  she  died  a  few  moments  later. 
It  was  not  known  until  half  an  hour  later  that  Mr. 
Greene  was  with  his  wife  at  the  time  of  the  fatality. 
Several  large  searching  parties  at  once  began  to 
look  for  him.  They  were  not  rewarded  until  nearly 
three  hours  later,  when  the  body  was  found  a  short 
distance  from  the  spot  where  Mrs.  Greene  was 
picked  up."  Another  account  states  that  Mr.  and 
Mrs.  Greene  were  using  skating  sails  and  were 
blown  into  open  water  by  a  gale. 


Samuel  Dana  Greene  was  the  son  of  a  dis- 
tinguished naval  officer  and  was  himself  a  graduate 
of  Annapolis  and  a  former  officer  in  the  navy.  His 
father,  for  many    years    deceased,  was  Commander 


S.    DANA   GREENE. 

S.  Dana  Greene,  who  was  second  in  command  of 
the  Monitor  when  she  fought  the  Merrimac  during 
the  War  of  the  Rebellion,  and  in  full  command  dur- 
ing the  greater  part  of  the  battle  owing  to  the  dis- 
ablement of  Captain  Worden  shortly  after  the  fight 
commenced.  He  came  from  a  New  England  family 
of  prominence  which  has  furnished  a  number  of 
officers  to  the  army  and  navy.  Major-general 
Francis  Vinton  Greene,  U.  S.  V.,  who  lately  served 
'with  the  army  in  the  Philippines,  is  an  uncle  of 
Lieutenant  Greene. 

The  subject  of  this  brief  sketch  was  about  36 
years  of  age.  He  was  early  destined  for  a  naval 
career  and  he  graduated  from  the  United  States 
Naval  Academy  at  Annapolis,  at  the  head  of  his 
class,  in  1883.  He  resigned  from  the  service  in  1888 
to  enter  the  electrical  field,  with  which  he  was  ever 
afterward  connected.  For  a  time  Lieutenant  Greene, 
served  on  the  technical  staff  of  the  Sprague  Electric 
Railway  and  Motor  company,  and,  with  Lieut. 
Frank  J.  Sprague,  he  participated  in  the  memorable 
electric-railway  introduction  in  Richmond,  Va. 
Later  he  became  connected  with  the  Edison  inter- 
ests, first  as  an  engineer  and  later  in  a  business 
capacity.  In  1890  he  became  assistant  to  Mr.  Sam- 
uel Instill,  who  was  then  second  vice-president  of 
the  Edison  General  Electric  company  of  New  York. 
At  that  time  Mr.  Insull  had  charge  of  the  manu- 
facturing and  selling  departments  of  the  company, 
and,  with  excellent  capacity  and  an  attractive  per- 
sonality, Lieutenant  Greene  soon  secured  a  valuable 
insight  into  the  business,  although  before  his  associa- 
tion with  Mr.  Insull  he  had  had  no  business  experi- 
ence. For  a  time,  about  this  period.  Lieutenant 
Greene  had  temporary  charge  of  the  district  office  of 
the  Edison  General  company  in  Chicago  and  later  he 
filled  a  similar  position  in  Denver  for  a  few  months. 

It  was  not  long  before  Lieutenant  Greene  was  pro- 
moted to  the  position  of  general  manager  of  the 
lighting-department  of  the  Edison  General  company, 
and  at  the  time  of  the  formation  of  the  General  Elec- 
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trie  company,  by  the  consolidation  of  the  Thomson- 
Houston  Electric  company  and  the  Edison  General 
Electric  company,  early  in  the  year  1892,  he  was 
holding  that  position,  which  he  retained  in  the  new 
company  through  all  the  changes  of  that  eventful 
period.  Less  than  a  year  ago  Lieutenant  Greene  was 
again  advanced,  becoming  general  sales  manager, 
the  position  he  held  at  the  time  of  his  death. 

S.  Dana  Greene  was  an  exceptionally  well-in- 
formed man  on  all  phases  of  electrical  development, 
and  he  surveyed  the  whole  field  with  clear  intelli- 
gence. His  experience  was  wide,  his  acquaintance 
extended  and  his  interest  unflagging.  He  was  thor- 
oughly familiar  with  both  the  technical  and  commer- 
cial sides  of  the  industry.  He  was  a  not  infrequent 
contributor  to  the  literature  of  applied  electricity, 
and  two  comparatively  recent  papers  prepared  by 
him,  of  real  value  and  permanence,  will  be  recalled. 
One  was  on  the  important  subject,  "The  Relations 
Between  the  Customer,  Consulting  Engineer  and 
the  Electrical  Manufacturer,"  and  was  read  before 
the  New  York  Electrical  Society  two  years  ago. 
The  other  was  of  more  recent  presentation — January 
25,  1S99 — and  treated  of  "Electricity  on  Board  Ship," 
being  read  before  the  American  Institute  of  Elec- 
trical  Engineers. 

Lieutenant  Greene  had  always  taken  a  keen  interest 
in  naval  affairs.  He  joined  the  New  York  naval  mili- 
tia when  it  was  organized  in  1891.  He  was  chief  of 
staff  of  the  first  battalion  when  war  with  Spain 
was  declared,  and  was  ordered  with  other  officers  to 
the  auxiliary  cruiser  Yankee,  on  which  he  served 
throughout  the  campaign  as  a  lieutenant  (junior 
grade).  Upon  being  discharged  from  the  United 
States  service  he  was  reappointed  lieutenant-com- 
mander and  chief  of  staff  to  Captain  J.  W.  Miller,  the 
commanding  officer  of  the  New  York  naval  militia. 
In  his  relation  to  the  war  as  an  officer  and  a  citizen 
Lieutenant  Greene  was  manly,  sensible  and  patriotic, 
as  in  every  other  relation  of  life.  This  is  well  illus- 
trated by  his  words  in  a  letter  to  the  Western  Elec- 
trician, published  in  May,  1898:  "I  think  it  is  the 
duty  of  all  good  citizens  of  the  country  to  do  what 
they  can  to  bring  this  conflict  to  the  earliest  possi- 
ble close  and  with  the  greatest  possible  credit  to 
the  country."  Lieutenant  Greene  did  what  he  could 
and  did  it  creditably. 

After  the  war,  when  Theodore  Roosevelt  took 
office  as  governor  of  the  state  of  New  York,  Lieu- 
tenant-commander Greene  was  honored  by  appoint- 
ment as  an  aide,  representing  the  naval  militia,  on 
the  governor's  staff. 

A  few  years  ago  Lieutenant  Greene  was  married  to 
Miss  Chandler,  the  daughter  of  the  late  Admiral 
Chandler  of  the  United  States  navy.  Husband  and 
wife  were  devotedly  attached  to  each  other,  and 
there  may  be  sad  consolation  in  the  fact  that  neither 
is  left  to  mourn  the  other.  As  they  lived  together, 
so  they  died.  Other  relatives,  all  residing  in  Sche- 
nectady, are  Mrs.  Greene,  step-mother  of  the  de- 
ceased; Mrs.  Conover,  a  sister,  and  George  Greene, 
a  brother.  The  husband  of  Mrs.  Conover  and  the 
brother  are  both  connected  with  the  General  Elec- 
tric company. 


Apparently  Lieutenant  Greene  had  no  enemies.  All 
who  knew  him  admired  and  liked  him.  Estimates 
of  his  character  and  ability  by  two  men  who  knew 
him  well  are  given: 

B.  E.  Sunny :  Mr.  Greene  was  a  strong  man  and 
full  of  mental  and  physical  energy.  He  was  keenly 
and  continuously  interested  in  everybody  and  every- 
thing. He  was  a  broad  and  generous-minded  man 
and  seemed  to  remember  people  because  of  some- 
thing pleasant  and  wholesome  that  he  knew  about 
them.  He  remembered  things  because  he  saw  some- 
thing in  them  that  could  be  utilized  in  the  direction 
of  general  advancement.  Anything  new  appealed  to 
him  instantly,  and  he  was  quick  to  take  it  up  if  it 
showed  merit.  At  the  same  time  his  judgment  and 
conservatism  were  of  a  high  order,  and  he  was 
equally  prompt  in  dropping  a  useless  idea.  At  the 
head  of  a  large  body  of  men,  he  set  an  example  of 
industry  and  application  to  duty  that  was  an  incen- 
tive to  all.  No  one  appealed  to  him  with  any  prob- 
lem in  vain.  With  a  temperament  that  was  exceed- 
ingly even  and  kind,  full  of  helpfulness  and  hope- 
fulness, he  was  one  of  the  most  companionable, 
sympathetic  and  lovable  of  men.  He  occupied  a 
position  in  the  General  Electric  company  and  in 
the  friendship  and  interest  of  central-station  mana- 
gers all  over  the  country  that  was  unique  and  can 
never  be  filled  by  any  other  man.  To  those  who 
have  known  him  for  a  half-score  years  his  death  is 
a  personal  affliction.  Such  friends  can  but  be  filled 
with  inexpressible  grief. 

Francis  B.  Badt:  The  announcement  of  the  death 
of  Lieut.  S.  D.  Greene  and  his  wife  by  drowning 
in  the  Mohawk  River  has  been  a  great  shock  to  me. 
I  just  received  this  morning  (January  pth)  a  letter 
from  Mr.  Greene,  dated  January  7th,  in  which  he 
sends  me  his  photograph  in  the  uniform  of  lieuten- 
ant of  the  United  States  navy.  That  he  should 
have  remembered  his  promise  to  me,  given  some- 
time ago,  a  day  before  his  untimely  death,  seems  a 
strange  coincidence.  Lieutenant  Greene  was  one  of 
the  most  lovable  characters  I  ever  met  in  my  life.  He 
was  always  a  stanch  and  true  friend,  and  while  a 
strict  disciplinarian,  he  always  knew  how  to  acquire 
the  love  and  regard  of  his  associates  and  of  all 
under  his  direction.  The  electrical  fraternity  has 
lost  in  him  one  of  its  most  prominent  members,  and 
I  certainly  have  lost  one  of  my  oldest  and  best 
friends. 
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J.  C.  Rogers. 

Jacob  C.  Rogers,  the  Boston  banker  and  financier, 
whose  death  took  place  suddenly  New  Years  night 
at  his  home  on  Commonwealth  avenue,  Boston,  from 
heart  disease,  was  a  director  in  many  corporations, 
among  them  being  the  Boston  Elevated  Railway 
company  and  the  Edison  Electric  Illuminating  com- 
pany. He  was  born  in  Salem,  Mass.,  72  years  ago. 
He  was  for  a  while  in  London,  in  the  firm  of  J.  S. 
Morgan  &  Co.,  and  on  his  return  to  Boston  repre- 
sented the  house  in  the  latter  city.  He  was  also 
Boston  representative  of  J.  P.  Morgan  &  Co.  of 
New  York.  He  had  been  re-elected  to  the  board 
of  directors  of  the  elevated  road  on  New  Years 
day.  He  was  also  recently  re-elected  as  director 
of  the  Boston  and  Albany  railroad. 

James  Hamblet. 

James  Hamblet,  the  veteran  chief  ot  the  time  serv- 
ice of  the  Western  Union  Telegraph  1  ompany,  passed 
away  on  January  2d.  Mr.  Hamblet  took  a  cold, 
which  developed  into  pneumonia.  He  was  thought 
to  be  doing  well,  and  his  speedy  recovery  was  pre- 


JAMES    HAMBLET. 

dieted    by    his    physician,    when    he    died    suddenly 
from  heart  failure  on  Tuesday  of  last  week. 

Mr.  Hamblet  was  a  man  who  was  held  in  high 
respect  and  esteem  by  his  associates.  He  was  born 
at  Boston,  Mass.,  June  16,  1S24.  His  first  position 
was  with  William  Bond  &  Son,  instrument  makers, 
which  he  held  from  1853  to  1S62,  when  he  went  into 
business  for  himself  as  a  manufacturer  of  electrical 
apparatus  and  telegraph  instruments.  In  1870  Mr. 
Hamblet  formed  a  connection  with  E.  Howard  & 
Co.,  the  clockmakers.  Six  years  later  he  went  to 
California  for  the  Electrical  Construction  company, 
and  a  year  later,  in  1877,  he  returned  to  New  York, 
where,  in  1S78,  he  established  the  time  service  for 
the  Western  Union  Telegraph  company.  Since  that 
lime  the  deceased  had  had  entire  charge  of  the  tele- 
graphic-time service,  which  became  an  important 
branch  of  the  Western  Union  business. 


Public  Lighting  in  St.  Louis  Cut  Off. 

The  city  of  St.  Louis,  Mo.,  has  been  in  trouble 
since  January  1st  as  the  result  of  the  House  of  Dele- 
gates failing  to  reach  an  agreement  with  the  Mis- 
souri-Edison Electric  company  as  to  the  price  to 
be  charged  for  public  lighting  Contracts  under 
which  lights  had  been  furnished  the  city  expired  at 
the  end  of  1899,  and  in  trying  to  pl^ce  new  contracts 
for  the  ensuing  year  the  city's  legislative  body  de- 
manded a  lower  price,  but  the  lighting  company 
refused  to  furnish  light  unless  it  got  its  price,  and,  as 
a  consequence,  the  streets  are  dark.  The  officials 
of  the  city  and  public  institutions  have  had  to  resort 
to  the  use  of  candles  and  oil  lamps.  The  House 
of  Delegates  has  decided  that  the  public  parks,  build- 
ings and  alleys  of  the  city  shall  go  without  light 
for  an  indefinite  period,  and  it  refuses  to  pay  a  num- 
ber of  bills  for  light  that  have  been  betore  the  body 
for  several  months.  The  reason  of  this  action  of 
the  House  of  Delegates  is  said  to  be  the  reduced 
financial  condition  of  the  city  treasury,  The  board 
claiming  that  the  city's  funds  are  not  sufficient  to 
even  pay  the  police  next  month.  It  is  expected 
that  a  conference  will  be  held  shortly  to  devise  ways 
and  means  to  tide  over  the  city's  affairs  until  more 
efficient  measures  can  be  adopted. 


Peculiar  Fatality. 
A  serious  but  peculiar  accident  recently  occurred 
at  Point  St.  Charles,  Que.,  by  which  a  man  named 
George  Pierce  was  instantly  killed.  The  deceased 
was  pressing  ashes  into  a  cylinder,  holding  in  his 
hand  a  long  iron  rod  which  he  was  using  in  the 
operation.  The  rod  in  some  way  met  with  an 
obstruction,  causing  the  man  to  raise  it  up  quickly, 
thus  breaking  the  globe  of  an  arc  light  directly  oyer 
his  head  and  forming  a  circuit,  by  reason  of  which 
the  electric  current  passed  down  into  his  body, 
death  resulting  immediately. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Situation  in  New  York. 

Colonel  William  H.  Eckertt  president  of  the 
Knickerbocker  Telephone  company,  which  is  the 
local  organization  of  the  Telephone,  Telegraph  and 
Cable  company  of  America,  announced  last  week 
the  rates  that  his  corporation  will  charge  for  un- 
limited service.  They  amount  to  but  one-half  of 
the  rates  charged  by  the  Bell  Telephone  company 
for  the  same  service. 

"We  will  charge,"  said  President  Eckert,  accord- 
ing to  the  Sun,  "for  unlimited  service  in  the  bor- 
oughs of  Manhattan,  The  Bronx  and  Brooklyn  $120 
flat  for  business  offices  and  $60  a  year  for  residences. 
In  the  boroughs  of  Queens  and  Richmond  we  will 
charge  business  houses  $48  and  residences  $36  for 
unlimited  service  in  certain  districts,  with  toll 
charges  for  points  outside  those  districts,  and  the 
option  of  taking  an  unlimited  service  on  the  same 
basis  as  that  offered  in  Manhattan,  The  Bronx  and 
Brooklyn.  With  the  lower  rate  a  man  living  at 
Flushing,  for  example,  could  telephone  at  will  in 
Flushing,  but  there  would  be  toll  charges  to  points 
outside  of  that  place.  The  basis  of  tolls  in  Queens 
and  Richmond  will  be  about  six  or  eight  cents  a 
message  at  the  outside,  as  compared  with  the  Bell 
company's  charge  of  15   cents. 

"We  are  now  actively  at  work  laying  our  cables 
in  the  conduits.  In  Manhattan  we  are  using  the 
ducts  of  the  Empire  City  subway.  In  Brooklyn  we 
will  have  our  own  ducts.  Within  10  days  I  expect 
we  will  have  about  four  miles  of  cable  laid,  and 
perhaps  we  will  be  able  in  four  days  to  send,  ex- 
perimentally, the  first  Independent  message  in  this 
city.  We  are  equipping  as  a  main  central  exchange 
the  building  at  416  Broome  stret,  and  are  also 
equipping  another  exchange  on  East  Twenty-third 
street,  between  Fourth  and  Lexington  avenues. 
There  will  ultimately  be,  perhaps,  20  exchanges  in 
Manhattan  and  Brooklyn.  We  have  not  yet  begun 
canvassing  for  subscribers,  but  will  do  so  at  once. 
We  won't  charge  for  our  telephones  until  we  have 
well-equipped  exchanges  in  operation  and  a  large 
number  of  subscribers;  probably  we  won't  charge 
until  we  have  at  least  5,000  instruments  in  operation." 

The  New  York  (Bell)  Telephone  company  has  an- 
nounced a  600-message  rate  of  $60  a  year  for  dwell- 
ing-houses. This  seeming  reduction  is  said  to  be 
due  to  the  prospect  of  competition. 

The  Mount  Vernon  Telephone  and  Messenger 
company  has  been  sold  to  the  New  York  Telephone. 
Telegraph  and  Cable  company.  The  Mount  Ver- 
non and  New  Rochelle  plants  have  about  500  sub- 
scribers. It  is'  understood  that  the  new  company 
will  make  improvements  at  once  and  will  connect 
all  of  its  lines  in  Westchester  County. 

It  is  also  stated  that  the  Home  Telephone  com- 
pany of  Sing  Sing  has  been  absorbed  by  the  Tele- 
phone. Telegraph  and  Cable  company.  The  Home 
has  240  subscribers.  It  is  said  that  the  new  com- 
pany will  connect  all  its  lines  in  Westchester  County, 
so  that  they  will  be  in  readiness  to  be  connected 
with  the  New  York,  New  Jersey.  Boston  and  other 
lines  when  they  are  completed,  within  the  next  year. 
The  Bell  Telephone  company  recently  reduced  rates 
on  house  telephones  in  Sing  Sing  to  $1.50  a  month, 
limiting   the  calls  to  300  a  year. 


Bell    Company  a  Trespasser   in    Rich- 
mond. 

Advices  from  Richmond,  Va.,  dated  January  1st, 
Mate  that  Judge  Goff  of  the  United  States  Circuit 
Court  has  rendered  an  opinion  in  which  he  takes 
the  ground  that  if  the  Southern  Bell  Telephone  and 
Telegraph  company,  as  decided  by  the  United  States 
Supreme  Court,  has  no  right  upon  the  streets  of 
Richmond,  under  an  act  of  Congress,  passed  in 
1866,  regarding  telegraph  lines,  it  has  no  right  un- 
der  the  laws  of  Virginia  or  the  ordinances  of  the 
city  of  Richmond  to  use  such  streets.  He,  there- 
fore,  will  issue  a  decree  dismissing  the  bill  of  the 
complainant  company  and  dissolving  the  injunction 
restraining  the  city  from  removing  the  poles  and 
wires  of  the  Bell  company  from  the  streets  of  Rich- 
mond.   


Illinois  Telephone  Association. 

Western  telephone  men  should  not  fail  to  bear  in 
mind  the  special  meeting  of  the  Illinois  Telephone 
association  at  Decatur,  111.,  beginning  at  2  p.  m. 
mm  Wednesday,  February  7th.  Dr.  T.  A.  Lumpkin, 
(he  ['resident  of  the  association,  is  preparing  a  pro- 
gramme, and  he  urges  a  full  attendance,  as  matters 
■  ■I  importance  are  to  be  discussed.  Decatur  is  a 
centra]  point,  easily  accessible  from  all  parts  of 
I  he  state,  and  it  should  be  the  rallying-place  of  the 
Independents  of  Illinois  on  the  date  mentioned. 


MANUFACTURERS     AND     DEALERS. 

The  Modern  Telephone  and  Supply  company,  56 
Fifth  avenue,  Chicago,  which  was  recently  organized 
to  engage  in  the  manufacture  and  sale  of  telephones 
and  telephone  supplies,  reports  that  it  is  meeting 
with  better  success  than  the  promoters  anticipated. 
The  company  states  that  it  is  receiving  inquiries 
and  orders  from  all  over  the  United  States,  and  the 
inducements  it  offers  to  buyers,  as  set  forth  in  its 
catalogue,  seem  to  be  securing  the  company  many 
orders. 


Interstate  Telephone  Traffic  of  the  In- 
dependents. 

The  result  of  the  work  of  a  committee  recently 
at  work  in  Cleveland  will  be  of  much  importance 
to  the  Independent  telephone  interests  of  Ohio, 
Indiana,  Michigan  and  Pennsylvania.  Up  to  the 
present  the  Independent  telephone  companies  have 
been  interchanging  business  within  their  respective 
states  under  such  arrangements  as  seemed  to  meet 
the  requirements  of  local  business,  but  the  volume 
of  business  has  grown  to  such  proportions  and  the 
interchange  of  service  between  the  various  states 
has  become  so  great  that  it  is  deemed  necessary 
that  there  be  an  arrangement  for  the  purposes  of 
interchange  of  business  between  the  various  states 
interested  under  some  general  rules  and  regulations 
relative  to  rates,  methods  of  handling  the  business, 
as  well  as  the  construction  and  equipment  of  lines. 

At  a  meeting  held  in  Toledo  some  weeks  ago,  at- 
tended by  representatives  of  the  Independent  tele- 
phone interests  in  the  states  named,  it  was  decided 
to  leave  the  arrangement  of  details  to  an  interstate 
traffic  committee,  to  be  composed  of  a  member  from 
each  of  the  states  represented,  chosen  by  the  re- 
spective state  associations.  This  committee  is  the 
one  that  met  in  Cleveland.  It  is  composed  of  the 
following-named  gentlemen,  who  are  well  known 
to  the  Independent  telephone  public:  Judge  James 
M.  Thomas  of  Chillicothe,  O.,  chairman  of  the  com- 
mittee; Cyrus  J.  Akin  of  Detroit,  secretary,  and 
Messrs.  William  H.  Ernst  of  Indiana  and  Samuel 
E.  Wayland  of  Pennsylvania. 

Through  the  work  of  this  committee  it  is  expected 
that  the  Independent  telephone  companies  of  the 
states  named  will  effect  such  an  understanding  for 
working  purposes  *and  interchange  of  business  as 
will  insure  to  the  public  every  facility  and  as  good 
service  for  local  and  long-distance  purposes  as  is 
possible  to  be  rendered  by  any  company  or  com- 
bination of  interests.  This  committee  will  fix  a  basis 
for  rates  that  will  be  uniform  throughout  the  terri- 
tory covered  by  this  combination.  It  will  also  make 
all  necessary  rules  and  regulations  governing  the 
various  lines  as  to  methods  of  conducting  toll-line 
business.  It  v\rill  also  take  up  the  question  of  re- 
ports, settlements  and  accounting  of  the  business. 
In  short,  it  is  proposed  to  systematize  the  telephone 
toll-line  business  of  these  states  and  put  it  upon 
such  a  basis  as  will  be  a  guarantee  to  the  public 
of  good  and  efficient  service,  and  secure  to  the 
companies  interested  economy  of  time  and  expense. 


Sign  for  Toll-line  Stations. 

The  American  Electric  Telephone  company,  Chi- 
cago  is   sending   out   several  thousands   of  its  toll- 


SIGN    FOR   TOLL-LINE   STATIONS. 

station  signs.  The  illustration  shows  a  standard  de- 
sign. The  lettering  is,  of  course,  susceptible  of 
adaptation  to  the  requirements  of  each  individual 
company,  while  the  sign  itself  is  handsome  and 
attractive. 


Bell  Company's  New  Bond  Issue. 

Boston,  January  6. — The  American  Telephone 
and  Telegraph  company,  in  pursuance  of  its  Bell 
absorption  plans,  has  floated  the  first  lot  of  30-year 
four  per  cent,  collateral  trust  bonds.  It  is  stated 
that  $10,000,000  comprises  the  fust  year's  output,  and 
$2,000,000  thereof  has  been  issued  to  a  syndicate 
of  Boston  bankers.  The  balance  of  $8,000,000  will 
be  issued  in  installments  of  $2,000,000  at  a  time, 
as  funds  are  required  for  extensions.  The  collateral 
back  of  this  $10,000,000  issue  is  given  as  15,401 
shares  of  Bell  Telephone  company  of  Canada, 
79,899  shares  of  New  England  Telephone  and  Tele- 
graph company,  36,004  shares  of  Western  Electric 
company,  $1,000,000  Central  Union  Telephone  com- 
pany first-mortgage  bonds,  and  $200,000  Iowa  Tele- 
phone company  first-mortgage  bonds,  having  an 
aggregate  par  value  of  $15,000,000,  with  an  actual 
market  value  of  nearer  $20,000, coo.  The  bond  in- 
denture is  between  the  telephone  company  and  the 
Old  Colony  Trust  company  of  Boston.  B. 


Telephone  Manufacturing  "Trust." 

The  Independent  telephone  manufacturing  "trust", 
movement  is  still  simmering  over  a  rather  unsteady 
fire.  Several  secret  meetings  were  held  in  New 
York  last  week  and  this  week,  but  with  no  definite 
result,  so  far  as  known.  There  seems  to  be  some 
idea  of  forming  a  trust,  or  a  part  of  a  trust,  and 
then  turning  it  over  to  the  new  Telephone,  Tele- 
graph  and  Cable  company  of  America,  but  the  latter 
appears  to  be  coy.  Mr.  Latta.  the  president  of 
the  company  mentioned,  which  is  believed  to  have 
been  organized  to  do  an  exchange  and  toll-line  busi- 
ness, is  reported  to  have  said  that  there  is  no  con- 
nection between  his  company  and  the  proposed  com- 
bination. 

Some  of  the  statements  in  the  daily  papers  in 
relation  to  the  "trust"  are  curious  and  interesting. 
Here  is  one  attributed  to  a  "manufacturer:" 

"We  are  simply  making  another  Bell  system,  of 
which  the  manufacturers'  association  will  be  one  ele- 
ment and  the  exchange  combination  the  other. 
Practically  all  the  large  manufacturers  have  their 
plants  in  New  York  and  Chicago,  and  as  all  favor 
consolidation  on  the  plan  arranged,  nothing  remains 
to  be  done  but  to  formally  organize." 

That  seems  to  settle  it,  but  the  organization  is  still 
in  the  background. 

The  New  York  Sun  has  it  that  Charles  R.  Flint 
is  interested  in  this  "trust,"  as  he  was  reported  to 
have  been  in  the  movement  of  last  spring.  How- 
ever, "Mr.  Flint  referred  inquirers  to  Sterling  L. 
Bailey  of  Chicago,"  and  Mr.  Bailey  has  very  little 
to  say.  


Erie  Telephone  System. 

The  Erie  telephone  system  reports  a  net  gain  of 
3,972  subscribers  in  December,  the  total  number 
connected  on  December  31st  being  106,564.  The 
net  increase  for  the  year  1899  was  43,714,  or  69% 
per  cent,  of  the  total  number  connected  January  1, 
1899.  The  management  predicts  that  the  growth 
for  the  year  1900  will  increase  the  grand  total  num- 
ber connected  at  the  close  of  the  century  to  150,000. 

The  net  gain  of  43,714  stations  during  the  year 
1S99  and  the  total  number  connected  of  106,564  are 
distributed  as  follows: 

Total 

„       t                                                                      Gain.  Connected. 

Southwestern  company 12,765  28,786 

Cleveland  company 6,805  13,676 

Northwestern  company 7,036  16^77 

Michigan  company 12,692  32^231 

Wiscoosin  company 4,416  15,694 

T°'a' 43.7M  106,564 

A  fine  group  portrait  of  the  officers  of  this  great 
telephone   system   is  given   on   the   next  page. 


Bell  Business  of  1899. 

The  Boston  Globe  says  that  the  American  Bell 
Telephone  company  ended  its  fiscal  year  with  the 
unprecedented  net  increase  of  455,255  instruments 
put  out  during  the  year.  The  net  for  December  was 
29,803.  "This  remarkable  growth,"  says  the  news- 
paper mentioned,  "is  largely  the  result  of  a  gen- 
eral reduction  in  telephone  rates  throughout  the 
country  and  the  general  business  prosperity.  The 
total  number  of  instruments  outstanding  six  years 
ago  was  582,506.  Total  number  outstanding  is  now 
1.580,505,  a  gain  of  1,000,000  instruments  in  six  years. 
The  gain  in  instruments  has  been  rapid,  but  the 
greatest  increase  in  output  has  been  accomplished 
this  year.  At  times  during  the  past  year  the  com- 
pany has  been  unable  to  promptly  fill*  its  orders  for 
new  instruments,  switchboards,  etc." 


NEW  COMPANIES. 

The  American  Independent  Telephone  company 
was  recently  incorporated  in  Dover,  Del.,  with  a 
capital  of  $100,000,  and  with  power  of  acquiring 
property  to  the  extent  of  $10,000,000.  It  is  said  that 
this  concern  is  not  affiliated  with  the  Telephone. 
Telegraph  and  Cable  company  of  America. 

The  Farmers  and  Merchants'  Telephone  and 
Telegraph  company^  with  headquarters  in  New 
York  city,  was  incorporated  at  Albany  on  De- 
cember 30th,  with  a  capital  of  $100,000.  The  di- 
rectors are  George  Sheppard  of  Pittsburg,  George 
W.  Beers  of  Fort  Wayne,  Ind.,  E.  M.  Higgins  and 
J.  G.  Kaelber  of  Rochester,  Titus  Sheard  of  Little 
Falls,  John  H.  Farrell  of  Albany,  E.  F.  Murray 
of  Troy  and  R.  E.  Drake  and  G.  W.  Pulvcr  of 
Syracuse. 

The  Telephone,  Telegraph  and  Cable  company 
of  Eastern  New  York  was  incorporated  at  Albany, 
N.  Y.,  on  January  5th,  by  the  secretary  of  state,  to 
operate  lines  throughout  New  York  state,  and  es- 
pecially between  cities,  villages  and  towns  in  the 
counties  of  Suffolk,  Nassau,  Queens,  Kings,  West- 
chester, Putnam,  Dutchess,  Columbia,  Rensselaer, 
Saratoga,  Washington,  Warren,  Essex,  Clinton, 
Franklin,  Schenectady,  Albany,  Greene,  Ulster,  Or- 
ange, Rockland,  Richmond  and  New  York.  The 
capital  is  $10,000,  and  the  directors  are  William  H. 
Eckert,  Walter  W.  Perkins,  Arthur  Phillips,  Will- 
iam S.  Eckert  and  Frank  B.  Bait  of  New  York 
city,  and  George  W.  Snyder  and  J.  B.  Stauffer  of 
Philadelphia. 


January  1,5.  ioon 
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Use  of  Low-candlepower  Incandescent 
Lamps. 

Bv  W.  M.  Stine 

This  article   has   lo   do   with   some   of  the   minor 

mies     that     should    be   considered    by   those 

operating  plants  which  do  house-to-house  lighting. 

Vbroad    it    is  y    to    use    lor    such    lighting 

of  eight  or  10  candles,  while  in  this  country 

the  usual  practice  leads  to  placing  candles  or  even 

higher   illuminating  powers  indiscriminately  on   all 

circuits  without  proper  consideration  for  the  service 

expected  from  them.     The  life  of  the  lamp,  too,   is 

a   consideration   that     is    given   much    weight,   the 

tendency    being     to     place    stress    on    considerable 

b  of  life,  without  regard  to  economy  of  opera- 

tion. 

When     it    is     necessary    to    push    house-to-house 
lighting  on  meter  rates  to   obtain  a  paying  station 
ind  a    sufficient    return    from   a    line,    there    is 
intered  a  large  class  of  patrons  who  are  not 
able  to  use  electric  lighting  in  their  homes  unless 
it  can  compete  closely  with  gas.     The  convenience 
of  the  electric  light  is  conceded,  but  the  persons  to 
whom  reference  is  made-  are  not  in  position  to  pay 
s  of  business  is  desirable  where  the 
houses  are    near    together  and   a  sufficiently  large 
number    of    patrons  among  them    can    be  secured. 
The  average   station   manager  pays   too  little  at- 
■i  to  the  satisfaction  which  his  service  is  giv- 
ing   the   small   consumers;   he   is   satisfied   when  the 
house  is  wired  and  the  lamps  are  in  place  and  the 
voltage  is  well  maintained.     Then,  again,  a  16  or  25- 
candle  lamp  requires  more  energy  to  operate  it,  and 
osition  is  thoughtlessly  taken  that  such  lamps 
will  yield  larger  monthly  bills.     On  the  part  of  the 
patron,    however,    after   the   novelty   of   the    service 
has  worn  off,   in  the  course  of  a   few   months,  the 
amount  of  the  lighting  bill  becomes  of  more  con- 
sequence    than     the     convenience     of    the    service. 
Gradually  a  lamp  is  dispensed  with  in  the  hall,  and 
where  least  needed,  and  then,  one  lamp  after 
another  being  replaced  with  oil  or  gas,  the  patronage 
.if  electric  lighting  is  finally  lost. 

This  small  house-to-house  business  can  be  made 
to  pay  and  will  succeed  if  the  management  is  suffi- 
ciently enterprising.  At  the  very  outset,  however, 
it  must  be  conceded  that  the  electric-light  bill  must 
not  greatly  exceed  an  equivalent  gas  bill.  The  sec- 
ond concession  must  be  that  the  patron's  house 
shall  be  well  lighted.  In  order  to  accomplish  this 
small  light  units  are  to  be  used  operated  at  a  high 
efficiency.  In  a  small  hall,  for  instance,  a  four- 
candlepower  lamp  will  yield  sufficient  illumination, 
and  its  maintenance  will  prove  such  a  small  item 
that  patrons  will  keep  lights  of  this  size  continuously 
lighted.  Similarly,  such  small  lamps  can  be  used  in 
closets,  the  cellar  and  many  places  where  but  little 
light  is  needed.  In  this  way  the  halls  and  passage- 
ways about  the  house  will  be  well  lighted  and  cheer- 
ful instead  of  dark  and  forbidding,  as  is  usually  the 
case  in  an  electrically  lighted  house. 

But  it  is  especially  in  the  living  rooms  that  at- 
tention should  be  given  to  the  size  of  the  light  unit. 
Here,  too,  the  question  of  the  quality  of  the  light 
is  of  as  great  importance  as  its  intensity.  In  many 
a  16-candle,  low-efficiency  lamp  is  used,  which 
proves  a  poor  and  an  expensive  light  for  reading 
from  the  fact  that  it  yields  a  very  yellow  light.  Its 
sickly,  yellow  glare  should  be  replaced  by  a  bright 
white  light.  Then,  too,  in  chandeliers,  two  or  three 
16-candle  lamps  are  often  used  where  equally  good 
diffusion  of  the  light  and  sufficiently  intense  illum- 
ination could  be  obtained  by  replacing  these  lamps 
with  others  of  eight  or  10  candles. 

Coming  to  the  main  question  at  issue,  economy 
and  satisfactory  service  are  secured  for  the  patron 
by  operating  the  lamps  at  a  high  efficiency.  In 
spite  of  all  that  has  been  written  on  the  subject,  buy- 
ers of  incandescent  lamps  still  insist  on  great  length 
of  Hie.  Though  desirable  in  itself,  in  the  present 
state  of  the  art  it  should  not  be  insisted  upon. 

An  extreme  case  will  be  taken  as  an  illustration. 
For  reading  purposes  a  16-candlepower  light  source 
i,  required.  This  admits  of  sufficiently  intense 
illumination  for  comfortable  reading  at  a  distance 
of  seven  or  eight  feet.  Bearing  in  mind  that  lamp- 
makers  are  obliged  to  gauge  their  product  to  a  low- 
efficiency  standard  to  meet  the  demand  for  long  life, 
the  lamp  in  question  will  be  considered  to  be 
operated  at  a  much  higher  efficiency  than  its  rating, 
which,  it  must  be  remembered,  is  in  a  sense  arbi- 
trary; and  in  this  way  one  secures  the  desired  white- 
st' light  and  effects  a  great  economy  in  its 
operation.  By  using  a  nominal  eight-candle  lamp 
50  volts  on  the  circuit  in  question  and  operating 
it  at  a  higher  voltage  there  results — 

Volls.  Watts. 

Lamp  burning  at  8  -candles  requires 50  28 

Lamp  burning  at  rs  candles  requires  55  31 

Lamp  burning  at  15.5  candles  requires 56  36 

If  this  lamp  has  replaced  a  nominal  16-candle- 
power one  at  55  watts,  when  it  is  operated  at  55 
volts  and  yielding  13  candles  of  white  light  it  will 
prove  as  elective  as  the  displaced  yellow  lighting. 
In  point  of  economy  the  lighting  is  now  done  for 
62  per  cent,  of  the  usual  cost,  or  23  watt-hours  are 
saved  eaeli  hour  it  is  in  use.  Taking  the  by-no- 
nieans  uncommon  meter  charge  of  0.02  cent  for 
the  watt-hour,  this  saving  for  each  hour  amounts 
to  0.46  cent.  At  a  cost  of  20  cents  for  lamp  re- 
newals the  cost  of  the  lamp  would  be  saved  in  44 
hours  of  use.  It  is  well  known  that  lamps  operated 
at  a  high  temperature  will  blacken  quickly  and 
rapidly  lose  in  candlepower.     This  is  especially  true 
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of  a  black  filament;  but  if  a  well-flashed  lamp  of 
low  emissivity  and  bright  gray  color  of  the  filament 
is  selected,  thus  operating  it  will  give  a  useful  life 
of  at  least  300  hours,  though  the  writer  has  had 
some  lamps  to  show  a  record  of  500  to  800  useful 
lamp-hours,  when  operated  at  this  excess  in  pressure. 
before    showing  too   great  candlepower    drop. 

Taking  300  hours,  however,  as  the  basis  for  re- 
newals, the  saving  will  pay  for  the  renewal  and 
leave  a  balance  of  $1.15  and  for  better  light  service. 
But  it  is  possible,  to  operate  the  lamp  at  56  volts, 
thus  getting  the  full  16-candlepower  equivalent,  the 
cost  in  this  case  being  about  65  per  cent,  of  the 
normal    16-candlepower  lamp. 

This  matter  is  one  which  calls  for  the  exercise  of 
intelligent  care  on  the  part  of  the  manager  of  the 
plant.  Some  makes  of  lamps  would  not  give  good 
results  under  this  treatment.  It  is  emphasized  that 
the  filament  must  be  well  flashed  and  have  a  bright 
gray  and  polished  appearance,  and  the  exhaustion 
of  the  -bulb  must  be  thorough. 


New  Adjustable  Roller  Bearing. 

A  patent  (No.  640,059)  has  just  been  granted  to 
Frank  Whitney  of  Lakeside,  111.,  for  a  roller  bearing 
in  which  the  inventor  believes  he  has  solved  the 
problem  of  constructing  a  roller  bearing  which  can 
be  manufactured  of  durable  material  at  a  reasonable 
cost  and  in  which  there  shall  not  at  any  time  be 
any  lost  motion,  either  from  wear  or  from  failure 
to  fit  parts  exactly  in  the  factory. 

This  bearing  is  .said  to  be  adaptable  to  any  form 
of  shaft,  from  a  bicycle  up  to  the  heaviest  steamship 
shaft.  In  its  application  to  electrical  machinery  it 
is  believed  to  be  especially  valuable.  It  is  said  that 
the  resistance  caused  by  friction  is  practically 
eliminated  and  that,  as  the  amount  of  oil  necessary 
is  very  small,  the  cost  of  lubricant  is  very  much 
reduced.  The  inventor  says  that  while  these  ad- 
justable bearings  are  practically  indestructible, 
they  can  be  introduced  for  the  cost  of  the  ordinary 
brass  boxes  and  oiling  devices  and  afford  a  decided 
improvement  over  the  latter.  The  adjustment  of 
the  bearing,  it  is  asserted,  is  always  rigid,  universally 
even  and  concentric  in  its 'action  with  the  shaft. 
In  the  construction  of  electrical  machinery,  it  is 
pointed  out,  this  insures  a  perfect  balance  of  the 
armature,  no  matter  who  makes  the  adjustment. 
It  is  said  that  by  reason  of  the  simplicity  of  this 
bearing*   principle,    no   skill    is    required   in    its    ad- 
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justment.  Economy  in  construction  and  simplicity 
in  application  are  asserted  to  be  prominent  features 
in   its  manufacture. 

The  accompanying  illustration  shows  a  perspective 
and  sectional  view  of  the  roller  bearing.  The  device 
is  equipped  with  a  compound  sleeve  or  bushing  con- 
sisting of  a  series  of  case-hardened  steel  annular 
wedges,  with  their  wedging  surfaces  reversedly  ar- 
ranged and  interposed  between  the  shafting  and  the 
rollers.  A  slight  turning  of  the  nut  marked  (G) 
of  the  casing  (F)  causes  the  outer  series  of  wedges 
(E')  to  move  against  the  inner  series  of  wedges 
(E),-the  latter  series  of  wedges  remaining  stationary 
against  the  stop  (H).  This  movement  causes  a 
lateral  expansion  to  take  place,  perfectly  concentric 
in  its  action,  thus  admitting  of  the  most  posftive, 
and  rigid  adjustment,  by  taking  up  any  possible 
lost  motion  previously  existing  between  the  shaft 
(A),  rollers  (C)  and  outer  casing  (F)  (either  from 
want  of  close  fitting  at  the  shops  or  by  wear  at 
any  future  time,  during  the  life  of  the  bearing). 
This  adjustment  does  not  interfere  in  any  way  with 
the  frictionless  rolling  motion  of  the  bearing.  (B) 
is  a  spiral  steel  bushing  interposed  between  the 
shaft  (A)  and  the  rollers  (C),  when  a  soft  metal 
shaft  is  used. 


January  13,  19015 

The  Copper  Industry. 

From  a  New  Years  article  in  the  Iron  Age  on 
the  situation  in  the  copper  market  the  following 
paragraphs  are  taken : 

The  figures  compiled  by  John  Stanton  of  the  Cop- 
per Producers'  association  show  that  in  the  first 
11  months  of  1899  the  production  was  238,418  gross 
tons,  or,  say  270,000  tons  for  the  year,  as  compared 
with  234,000  gross  tons  in  1898.  At  the  recent  rate 
of  production  the  ioco  output  will  be  280,000  tons. 
It  must  be  remembered  that  the  increase  in  1899 
is  the  result  of  a  straining  of  all  the  resources  of 
the  mines  and  works  of  this  country,  great  and  small. 
Since  they  were  all  under  high  pressure  in  1898, 
which  was  a  prosperous  year,  at  the  range  of  prices 
then  existing,  there  was  little  reserve  capacity  avail- 
able. In  the  aggregate  considerable  additional  cop- 
per came  from  a  multitude  of  small  sources. 

One  circumstance  deserves  mention,  as  having  to 
some  extent  affected  the  supply  by  diverting  copper 
from  the  market.  There  has  been  a  very  large  in- 
crease in  the  percentage  of  the  total  copper  produc- 
tion in  the  United  States  which  goes  through  the 
electrolytic  process.  From  first  to  last  the  copper 
thus  treated  is  tied  up  for  from  six  weeks  to  two 
months.  In  other  words,  the  metallurgical  working 
stock  of  the  metal  has  been  very  greatly  added  to, 
thus  temporarily  withdrawing  quite  a  considerable 
tonnage  of  the  current  output  from  the  market. 

The  climax  in  the  high  prices  was  reached  in 
October.  At  that  time  one  of  the  leading  companies 
endeavored  to  market  considerable  quantities 
abroad,  without  much  success.  Then  came  in  No- 
vember the  sale  by  a  large  Lake  interest  of  15,000,- 
000  to  18,000,000  pounds  of  Lake  copper  to  home 
consumers  at  17  cents,  for  delivery  to  March.  It 
is  understood,  however,  that  this  price  is  guaran- 
teed. The  manufacturers  entered  into  this  trans- 
action in  order  to  forestall  any  sudden  drop  in  prices 
which  might  cause  a  demoralization  in  the  trade. 
Some  interests  were  free  sellers  during  this  period, 
while  other  large  groups  were  steadily  accumulat- 
ing unsold  copper.  It  has  become  quite  evident 
from  the  increasing  spread  between  Lake  and  elec- 
trolytic copper  that  some  of  the  western  mines  have 
been  forcing  sales  and  that  the  metal  is  tending  back 
to  a  sounder  and  safer  level. 

In  our  own  country  the  consumption  has  been 
tremendous,  and  it  has  been  particularly  large  in 
the  manufacturing  channels  and  in  the  general  metal 
trades.  The  requirements  for  electrical  purposes 
have  been  very  large,  but  the  copper  industry  will 
be  forced  more  and  more  to  face  the  fact  that,  rela- 
tively, the  demand  from  this  source  will  decrease 
in  importance.  The  improvements  in  electrical  ma- 
chinery have  tended  in  the  direction  of  making 
smaller  sizes  in  copper  conductors  available,  and 
aluminum  has  undoubtedly  conquered  a  prominent 
place.  It  must  be  remembered,  too,  that  the  copper 
which  has  gone  into  use  for  electrical  purposes  is 
not  actually  consumed  or  destroyed,  except  possi- 
bly in  underground  lines.  We  may  witness  the  de- 
velopment of  quite  an  industry  in  the  redrawing 
of  copper  conductors,  which  may  cut  into  the  de- 
mand for  new  metal. 

Already  European  manufacturers  have^  become 
cautious  over  the  dearer  money  in  the  leading  finan- 
cial centers,  which  has  affected  them  more  than  it 
has  our  business  men,  who  have  been  taken  care 
of  at  rates  which  are  fairly  normal.  In  the  foreign 
demand,  therefore,  there  has  been  some  hesitation 
lately,  so  far  as  the  general  trade  is  concerned.  An 
important  new  demand,  however,  has  cropped  up 
which  may  offset  what  decline  there  may  be  in  other 
directions,  and  that  demand  is  for  military  purposes 
on  the  part  of  Great  Britain.  Already  very  large 
orders  for  copper  and  for  cartridges  have  been  placed 
here  and  elsewhere,  so  that  we  may  find  producers 
of  the  best  grades  of  raw  material  enjoying  a  very 
large  business. 

All  these  circumstances  point  to  the  conclusion 
that  if  the  recent  softening  of  prices  continues  it  is 
not  likely  to  be  precipitate.  In  the  long  run,  all 
the  producing  and  consuming  interests  will  be  most 
benefited  by  a  gradual  return  to  normal  values  from 
the  dangerous  pinnacle  of   1899. 


Anti-trust  Conference. 

A  call  for  a  national  anti-trust  conference,  to  as- 
semble in  Chicago  on  Lincoln's  Birthday,  Feb- 
ruary 12th,  has  been  issued  by  the  anti-trust  com- 
mittee appointed  upon  the  adjournment  of  the  con- 
ference relating  to  trusts  held  in  Chicago  last  Sep- 
tember.  This  conference  is  to  be  held  for  the  pur- 
pose of  deciding  upon  an  anti-trust  policy  and 
permanently  organizing  an  anti-trust  movement. 
Citizens  from  all  over  the  country  and  representa- 
tives of  anti-trust  organizations  are  invited  to  attend. 
The  deliberative  sessions  of  the  conference  will  be 
held  in  Central  Music  Hall,  and  a  public  mass- 
meeting  has  been  arranged  for  Tuesday  evening, 
February  13th,  at  the  Auditorium.  The  speakers 
will  be  announced  later.  Railroad  rates  have  been 
obtained,  and  it  is  expected  that  over  a  thousand 
delegates  will  be  in  attendance.  Franklin  H.  Went- 
worth,  79  Dearborn  street,  Chicago,  is  secretary  of 
the  executive  committee. 


Proposed    Manchester-Liverpool    Elec- 
tric  Railway. 

An  English  exchange  notes  the  fact  that  the  bill 
promoted  by  the  Manchester  and  Liverpool  Elec- 
tric Express  Railway  company  has  been  deposited 
at  the  Private  Bill  Office,  in  accordance  with  par- 
liamentary standing  orders.  The  company  seeks 
powers  to  construct  a  railway  about  34V2  miles 
in  length,  commencing  on  the' west  side  of  Deans- 
gate,  Manchester,  passing  through  Salford,  Pendle- 
ton, Eccles,  Widnes,  Halewood,  Garston  and  Tox- 
teth  Park  to  Liverpool.  The  capital  required  for 
the  construction  of  the  line  is  -£2,000,000,  divided 
into  200,000  shares  of  £10  each,  with  power  to  raise 
£660,000  in  debentures.  The  first  directors  will  be 
the  Hon.  R.  J.  Strutt,  Mr.  J.  S.  Bergheim,  Mr. 
E.  T.  Broadhurst,  Mr.  J.  H.  Macmillan,  Mr.  Will- 
iam Mather  and  two  other  persons  to  be  nominated 
by  them.  The  line  will  be  worked  by  electric  power 
from  a  generating  station  erected  in  Great  Sankey, 
the  line  being  constructed  on  the  mono-rail  system. 
The  time  required  for  construction  is  five  years, 
and  during  this  period  £150,000  interest  may  be  paid 
out  of  capital.  The  maximum  passenger  fares  pro- 
posed to  be  charged  are  2d.  per  mile  first-class  and 
id.  second-class,  with  a  minimum  charge  "as  for 
three  miles." 
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ANNUAL  MEETINGS. 

Boston  Elevated  Railway  Company. — On  New 
Years  Day  the  1899  board  of  directors  of  this  com- 
pany was  re-elected,  as  follows:  Frederick  Ayer, 
William  A.  Bancroft.  Samuel  Carr,  T.  Jefferson 
Coolidge,  Jr.,  William  A.  Gaston,  Francis  H.  Pea- 
body.  James  M.  Prendergast,  Walter  S.  Swan,  Will- 
iam S.  Spaulding,  Nehemiah  W.  Rice,  Jacob  C. 
Rogers  and  Robert  Winsor.  The  directors  organized 
as  follows:  President  of  corporation  and  general 
manager.  General  William  A.  Bancroft:  chairman 
of  board  of  directors,  William  A.  Gaston;  treasurer, 
William  Hooper.  John  P.  Burnett  was  re-elected 
clerk  of  the  corporation. 

Lake  Street  Elevated  Bailroad  Company,  Chi- 
cago.— These  figures  are  contained  in  the  annual 
statement  of  the  Lake  street  company: 

1899.  1898. 

Earning? 5697,513. 27        $633,403. 63 

Expenses 331.552.S7  324.947-01 

Net $365,960.40  S30S,  456.62 

Percentage  operating  expenses  to  gross 

earnings 47.53  5130 

Daily  average  passengers 37.266  33,94s 

The  statement  showed  a  surplus  for  the  year  of 
$3,639.58.  M.  C.  McDonald  was  re-elected  to  the 
directory.  L.  S.  Owsley  and  George  F.  Jewett  suc- 
ceeded W.  F.  Furbeck  and  J.  C.  Moore  on  the  board. 

Metropolitan  West  Side  Elevated  Bailroad 
Company,  Chicago. — Net  earnings  of  the  company 
for  the  five  months  ended  November  50,  1S99,  were 
$99,078.33,  being  at  the  rate  of  2.64  per  cent,  per 
annum  on  the  $9,000,000  preferred  stock.  The  figures 
were  presented  at  the  annual  meeting  of  the  com- 
pany on  January'  4th  by  President  MacAllister.  The 
showing  of  earnings  and  operating  expenses  from 
July  1,  1899,  to  November  30,  1S99,  follows: 

Gross  earnings S624.r5S.10 

Operating  expenses 270,717.64 

Surplus $353,440. 46 

Add  interest  and  credits 2,385.22 

Total S355.825.6S 

From  which  deduct: 

Bond  interest 5157,620 

Taxes I25,r05 

Rentals,  etc 74,022 

256,747.35 

Leaving  applicable  for  stock 5  99.078.33 

Gross  earnings  compared  with  the  corresponding  period, 

that  is,  five  months  in  189S,  show  an  increase  of 23.68 

Expenses  increased 10.37 

Surplus  increased 36-33 

As  to  the  mileage,  the  following  statistics  are 
presented: 

Total  miles  single  track  37-28 

Union  Loop  mileage 4  3s 

Union  Consolidated  mileage 7       .19 

Of  the  32.9  of  Metropolitan  "L"  proper  13. 11 
miles   are   double-track  and   1.67  four-track. 

The  company  has  63  motor  cars  and  150  trailers. 

The  average  daily  passenger  traffic  for  the  latter 
half  of  1899  was  80,930,  against  66,134  in  189S.  The 
average  daily  increase  was,  therefore,  14,796  passen- 
gers, or  at  the  rate  of  22.37  per  cent. 

Messrs.  John  P.  Wilson,  W.  W.  Gurley  and  C.  F. 
Dietrich  w-ere  re-elected  for  a  term  of  three  years. 


President  Crafts  Resigns. 

It  has  just  been  made  public  that  President  J.  M. 
Crafts  has  resigned  the  presidency  of  the  Massachu- 
setts Institute  of  Technology  of  Boston,  the  resig- 
nation to  take  effect  at  the  end  of  the  present  school 
year.  In  his  letter  of  resignation  Dr.  Crafts  says: 
"My  reasons  for  taking  this  step  at  this  time  are 
founded  upon  my  desire  to  return  to  purely  sci- 
entific occupations.  My  term  in  office  has  shown 
me  the  wide  field  of  educational  problems,  both 
within  and  outside  the  institute,  which  should  be 
studied,  and  I  have  found  that  such  studies  and 
the  performance  of  administrative  duties,  although 
not  in  themselves  burdensome,  leave  little  freedom 
for  the  pursuit  of  experimental  science.  A  choice 
must  be  made  between  administrative  and  scientific 
occupations,  and  it  is  the  latter  which  1  wish  to 
choose." 

President  Crafts  was  chosen  to  succeed  the  late 
General  Francis  "Walker,  at  a  meeting  of  the  execu- 
tive committee  of  the  Massachusetts  Institute  of 
Technology  on  October  19,  1897.  He  had  previ- 
ously held  the  chair  of  organic  chemistry,  and  is  a 
scientist  of  recognized  ability  and  standing.  Ex- 
Governor  Wolcott  of  Massachusetts,  Hon.  Seth  Low 
and  other  men  of  large  executive  ability  have  been 
mentioned  to  succeed  him,  but  no  choice  is  likely  to 
be  made  immediately. 


The  decision  of  the  authorities  of  the  city  of 
Hull,  Que.,  to  light  their  own  city  is  regarded  as 
an  important  step  by  the  majority  of  the  taxpayers. 
The  city  engineer  is  at  present  engaged  in  prepar- 
ing plans  for  the  new  dynamo  house  to  be  erected, 
and  it  is  likely  that  the  new  electric-lighting  system 
for  that  city  will  be  installed  and  in  operation  by 
August  next.  The  plans  call  for  the  establishment 
of  75  arc  lights.  About  six  miles  of  streets  will  be 
lighted.  Current  will  be  secured  from  two  50- 
light  dynamos.  Although  the  Hull  Electric  com- 
pany will  endeavor,  through  the  courts,  to  restore 
exclusive  privileges  to  light  the  streets  of  Hull, 
the  City  Council  will  proceed  as  rapidly  as  possible 
with  the  installation  of  the  new  municipal  plant. 


Street-car  Service  in  Berlin. 

By  Henry  S.  Carhart. 

The  impression  of  the  street-railway  service  in 
Berlin  received  during  a  residence  of  four  months 
is  not  altogether  favorable.  Frequent  riding  on 
the  street  railways  has  made  me  familiar  with  their 
practical  operation  from  the  point  of  view  of  the 
public.  The  low  fare  is  a  strong  point  in  their 
favor.  One  can  ride  at  least  two  miles  for  10  pfen- 
nigs (2V2  cents),  while  for  15  or  20  pfennigs 
a  trip  may  be  taken  far  out  into  the  suburbs.  The 
average  fare  paid,  I  am  informed,  is  only  a  fraction 
over  10  pfennigs.  That  is,  the  company  receives 
about  10.8  pfennigs  for  each  passenger,  but  the 
universal  custom  of  "tipping"  public  servants  in 
Europe  obtains  even  in  the  street  cars,  and  an  extra 
five-pfennig  piece  often  goes  to  the  conductor. 
The  companies  have  under  consideration  the  adop- 
tion of  a  single  rate  of  10  pfennigs  for  all  dis- 
tances. 

The  system  in  Berlin  is  a  decidedly  mixed  one. 
During  the  day  200  cars  an  hour  pass  the  house 
in  which  I  reside — all  of  them  drawn  by  horses, 
a  part  by  two  horses  and  a  part  by  one.  These 
cars  belong  to  different  lines  and  run  to  all  parts 
of  the  city.  On  other  streets  there  are  electric 
cars,  most  of  them  running  by  trolley  in  the  outly- 
ing and  less  crowded  districts,  and  by  a  storage  bat- 
tery in  the  central  part  of  the  city,  where  the  traffic 
is  heaviest  and  the  best  shops  are  found.  On  these 
streets,  served  both  by  horse  and  electric  cars, 
the  two  systems  run  on  the  same  tracks,  and  the 
modern  electric  car  is  compelled  to  go  at  the  same 
slow  speed  as  the  ancient  one-horse  car.  A  few 
lines  ran  entirely  by  trolley.  On  these  the  con- 
struction is  substantial,  the  cars  good  and  the 
service  very  satisfactory. 

That  street  cars  with  horses  as  motive  power 
could  be  satisfactory  to  an  American  should  not 
be  expected.  Aside  from  the  intolerable  snail's 
pace  at  which  they  must  perforce  go,  the  capacity 
is  utterly  inadequate  during  the  larger  part  of  the 
day.  The  consequence  is  that  a  considerable 
crowd  may  always  be  found  at  any  "haltestelle" 
w-aiting  for  an  opportunity  to  secure  even  a  standing 
place  on  a  car.  When  the  temperature  falls  to 
zero  Fahrenheit  and  even  lower,  as  it  has  the  pres- 
ent winter,  the  frequent  trial  of  standing  in  a  windy 
street  waiting  to  board  a  car  is  not  conducive  to  the 
use  of  the  most  polite  German.  If  by  good  fortune 
one  secures  a  seat  in  a  car,  chilled  to  the  bone 
by  prolonged  inactivity,  a  condition  which  not 
even  the  warmest  expletives  can  prevent,  the  dis- 
comfort is  only  one  degree  less  exasperating,  for 
there  is  no  heat  except  that  supplied  by  the  pas- 
sengers. The  national  characteristic  of  German 
economy  is  exemplified  in  this  case  by  closing  the 
car  as  tightly  as  possible  to  prevent  the  escape 
of  the  heat  supplied  gratis  by  a  patient-  public. 

In  good  weather  the  electric  cars  are  very  en- 
joyable, barring  the  cold.  The  mixed  trolley  and  bat- 
tery system,  which  has  been  in  operation  in  Berlin 
since  the  spring  of  1898,  and  which  was  intended  to  be 
capable  of  meeting  the  requirements  in  all  condi- 
tions of  the  tracks  and  even  with  trailers,  utterly 
broke  down  during  the  recent  cold  weather  and 
snow.  The  snow  was  never  over  three  or  four 
inches  deep,  but  the  clogging  of  the  tracks  was  so 
great  that  the  heavy  electric  cars  were  stalled  on 
the  principal  streets  in  appalling  numbers.  From 
25  to  45  were  counted  in  line  on  the  worst  day,  un- 
able  to    move. 

The  larger  of  these  cars,  designed  to  carry  40 
persons,  weighs  about  20  tons,  including  the  bat- 
tery of  200  storage  cells.  This  battery  has  a  ca- 
pacity not  exceeding  30  ampere-hours  and  weighs 
2V2  tons.  It  is  charged  from  the  trolley  while 
the  car  is  running  outside  the  accumulator  zone. 
The  longest  run  regularly  made  by  means  of  the 
battery  is  about  three  miles.  The  battery  normally 
gets  its  charge  during  a  run  by  trolley  of  a  mile 
and  a  half.  If,  for  any  reason,  the  voltage  is  too 
low,  the  battery  will  fail,  of  course,  to  charge.  Such 
was  the  case  during  the  recent  storm.  The  in- 
creased power  drawn  directly  from  the  trolley 
caused  the  potential  at  the  accumulator  zone  to 
drop  to  400  volts.  Consequently,  the  accumulators 
failed  to  get  a  full  charge  and  gave  out  in  the  mid- 
dle of  their  run.  A  properly  designed  booster  sys- 
tem would  have  enabled  the  management  to  avoid 
the  catastrophe  which  befell  it,  provided,  of  course, 
that  there  was  a  sufficient  reset  ve  of  power  at 
the  oower  houses  to  meet  the  emergency.  The 
companies  have  doubtless  learned  their  lesson  well. 
They  turned  their  ill  luck  to  good  account  imme- 
diately by  urging  in  the  city  papers  that  the  trolley 
lines  should  be  pushed  into  the  heart  of  the  city. 

With  a  well-designed  booster  system  the  present 
plan  would  be'eome  a  very  satisfactory  one.  It 
avoids  the  undesirable  trolley  wires  and  poles  in 
the  most  busy  streets,  while  the  speed  obtained  by 
the  battery  is  great  enough  for  crowded  thorough- 
fares. 

One  line,  managed  by  the  Siemens  &  Halske 
company,  represents  another  mixed  system.  In  the 
outskirts  of  the  city  the  cars  run  by  trolley,  while 
within  the  district  in  which  the  overhead  trolley  is 
proscribed,  they  run  with  an  underground  con- 
ductor, which  is  reached  through  a  split  rail.  This 
line  had  no  difficulty  in  giving  regular  service  dur- 
ing the  late  snowstorm  and  low  temperature. 

It  is  only  fair  to  add  that  the  street-railway  com- 
panies are  extending  the  electric  system  as  fast  as 


the  slow  order  of  things  here  permits.  Between 
500  and  600  electric  cars  are  now  in  service.  A 
line  running  from  Liitzow  Platz  through  Charlot- 
tenburg,  to  the  Westend,  has  recently  been  com- 
pletely equipped  with  the  mixed  electric  system; 
and  since  all  horse  cars  have  been  removed  from 
this  line,  the  service  is  rapid  and  excellent.  The 
line  running  through  the  Thiergarten  to  Charlot- 
tenburg  will  soon  be  changed  from  a  battery  system 
to  an  overhead-trolley  system,  at  least  up  to  the 
Brandenburger  Thor.  Substantial  iron  poles,  with 
wrought  iron  brackets  extending  out  over  the  double 
tracks,  are  already  in  place. 

Berlin  is  behind  the  "provinces"  in  its  street-car 
service.  In  cities  like  Halle  and  Leipzig,  in  which 
electricity  is  the  only  motive  power  on  the  street 
railways,  the  service  is  as  nearly  perfect  as  one  can 
find  anywhere.  Germany  is  now  in  the  period  of 
rapid  advance  in  the  application  of  electric  power 
and  electric  lighting.  The  factories  of  the  Union 
Elektricitats  Cesellschaft  and  of  the  Allgemeine 
Elektricitats  Gesellschaft  are  run  entirely  by  elec- 
tric motors,  the  latter  without  countershafting.  But 
in  all  Germany  to-day  there  is  not  over  300,000 
horsepower  of  electric  energy.  An  interesting  com- 
parison may  be  drawn  from  the  fact  that  the  fleet 
of  the  North  German  Lloyd  Steamship  company 
is  equipped  with  250,000  horsepower  in  steam  en- 
gines. 


W.  B.  G.  Fuse  Protector. 

The  manufacturers  of  the  W.  B.  G.  fuse  protector 
shown  in  the  accompanying  cut  say  that  it  is  one  of 
the  most  reliable  articles  of  its  kind  on  the  market. 
The  device  is  said  to  be  accurate  in  arresting  sneak 
currents  of  only  one-tenth  ampere  above  normal. 
It  is  asserted  to  be  superior  to  other  protectors  in 
that  it  is  not  affected  by  the  variations  of  the  tem- 
perature. The  protector  does  not  open  instantly 
on  an  increase  of  current,  but  will  carry  about 
double  its  capacity  for  a  period  of  10  to  15  seconds, 
and,  if  at  that  time  the  increase  is  still  continuing, 
the  fuse  will  open.  This  is  particularly  the  case 
in  both  telegraph  and   telephone   systems   where   a ' 


G.    FUSE    PROTECTOR. 


temporary  swinging  cross  occurs,  which,  with  the 
ordinary  straight  fuse,  would  tend  to  blow  out  and 
disable  everything  on  that  circuit.  All  this  is  said 
to  be  obviated  by  the  W.  B.  G.  fuse  protector,  as 
it  is  calculated  to  carry  this  abnormal  current  about 
half  the  time  that  it  would  take  to  have  any  dam- 
age effected  upon  the  instrument  back  of  it.  This 
protector  is  manufactured  by  Foote,  Pierson  &  Co., 
New  York  city. 


Electric  Vehicles  in  Buffalo. 

The  Buffalo  branch  of  the  New  York  Electric 
Vehicle  Transportation  company  opened  its  station 
at  240  West  Utica  street  on  December  18th.  The 
building  has  a  macadamized  floor  space  of  22,000 
feet  and  has  installed  therein  at  present  nine  vehicles 
of  various  styles.  It  is  equipped,  in  addition,  with 
an  engine  and  dynamo  room  and  offices.  Dr.  Tru- 
man T.  Martin  is  a  leader  in  the  Buffalo  branch 
of  the  Electric  Vehicle  company  and  is  manager 
for  Western  New  York.  The  new  automobile  sta- 
tion has  at  present  two  broughams,  two  hansoms,  a 
live-passenger  surrey,  a  phaeton  and  a  14-passenger 
omnibus. 

The  dynamo  room  is  located  in  the  southwest 
corner  of  the  building  and  is  equipped  with  a  40- 
horsepower  Ruger  gas  engine  and  a  Westinghouse 
generator  for  charging  the  storage  batteries  of  the 
various  vehicles.  It  is  intended  to  increase  the 
charging  plant  as  more  vehicles  are  added.  The 
repair  shop  is  located  in  the  opposite  corner  and 
has  a  floor  space  40  by  100  feet.  The  largest  room 
is  100  by  200  feet,  and  is  at  present  used  for  in- 
structing the  new  operators  who  are  to  run  the 
carriages.  Mr.  David  Sowers  of  Hartford,  Conn., 
is  superintendent  of  the  -electrical  and  mechanical 
department,  and  is  thoroughly  conversant  with  the 
work,  having  previously  been  with  the  Pope  com- 
pany before  the  consolidation. 

The  new  omnibus,  it  is  understood,  will  run  a 
transit  service  from  Seneca  street  through  Main  and 
Chippewa  streets  and  Delaware  avenue,  to  Chapin 
place  and  return. 

The  Woods  Motor  Vehicle  company  of  Chicago 
has  been  making  an  exhibit  in  Buffalo  of  its  various 
types  of  electrical  vehicles,  and  is  thinking  of  estab- 
lishing a  manufacturing  plant  along  the  Niagara 
frontier  at  some  point.  A  Buffalo  Electric  Vehicle 
Transportation  company  has  also  been  organized 
to  use  the  Woods  electric  vehicles,  and  a  close 
competition  is  expected  with  the  New  York  Electric 
Vehicle    Transportation    company,    which   uses    the 
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Columbia  type  of  outfit.  The  Pan-American  Ex  - 
position  being  in  view,  there  is  no  doubt  the  de- 
velopment of  the  automobile  industry  in  Western 
New  York  will  be  very  rapid.  The  Woods  vehicles 
are  charged  by   Niagara  current. 


CORRESPONDENCE. 


stage  weighs  5.500  pounds,  seats  eight  passengers  on 
the  inside  and  five  on  the  outside  and  has  a 
speed  of  nine  miles  an  hour  on  level  ground.  The 
power  is  furnished  by  storage  batteries  concealed 
under  the  seats.  The  trial  trip  was  said  to  have 
resulted  very  successfully.  M.  L.   G. 


New  York  Notes. 

New  York,  January  6. — An  alliance  has  been  en- 
tered into  1  Consolidated  Gas  company  and 
the  New  1  nd  Electric  Light.  Heat  ana 
Power  company.  There  will  be  a  unification  of  inter- 
and  as  a  practical  result  the  entire  electric-light 
business  of  litis  city  conies  under  the  same  control. 
The  properties  and  companies  taken  over  by  the  light 
and  power  company  include  the  subway  of  the  Con- 
Lid  Telegraph  and  Electrical  Subway  company, 
a  half  interest  in  the  Empire  City  Subway  company, 
and  the  following-named  electrical  companies: 
Mount  .Morris  Electric  Light  company,  North  River 
Electric  Light  and  Power  company,  New  York  Heat, 
Light  and  Power  company,  Yonkers  Electric  Light 
and  Power  company,  Borough  of  Manhattan  Elec- 
tric company,  Block  Lighting  and  Power  company, 
Manhattan  Lighting  company,  Edison  Electric 
Illuminating  company,  United  Electric  Light  and 
Power  company.  The  New  York  Gas  and  Electric 
Light,  Heat  and  Power  company  was  incorporated 
in  November,  1S98,  and  later  acquired  control  of 
about  all  the  lighting  plants  in  this  city.  Its  organi- 
zation sprang  from  the  group  of  capitalists  in  which 
W.  C.  Whitney  is  the  leader.  The  president  of  the 
company  is  Anthony  N.  Brady.  The  company's 
capital  stock  is  $36,000,000. 

The  voting  trust  which  has  been  in  control  of 
the  affairs  of  the  Brooklyn  Rapid  Transit  company 
expired  on  December  31st,  and  the  company's  af- 
fairs will  hereafter  be  directed  by  the  stockholders 
assisted  by  the  board  of  directors.  The  voting 
trustees  were  Frederic  P.  Olcott,  president  of  the 
Central  Trust  company,  Anthony  N.  Brady  and  An- 
son R.  Flower.  An  exchange  of  the  voting  trust 
certificates  for  Brooklyn  Rapid  Transit  stock  will 
shortly  be  made  by  the  Central  Trust  company. 
Just  what  interests  now  control  the  company  is 
likely  to  be  shown  at  the  annual  meeting  of  the 
company  on  January  26th.  It  is  rumored  that  sev- 
eral new  directors  will  be  elected  to  the  board  at 
the  meeting,  and  among  the  names  mentioned  is 
that  of  Senator  Chauncey  M.  Depew.  Senator  De- 
pew's  entrance  into  the  Brooklyn  directorate  would 
be  accepted  as  proof  that  the  Vanderbilts  have  a 
large  interest  in  the  company. 

The  State  Board  of  Railroad  Commissioners  has 
made  public  the  result  of  its  investigation  of  com- 
plaints made  by  citizens  regarding  the  operation  of 
the  Brooklyn  Rapid  Transit  railroad  system. 
Many  of  the  complaints  were  declared  to  be  un- 
founded and  praise  was  given  to  the  company  for 
its  equipment  and  in  general  for  its  present  methods 
of  operation.  Several  changes  were  recommended, 
including  the  granting  of  transfers  at  different 
points. 

A  new  company  was  incorporated  at  Albany 
Wednesday  which,  it  is  said,  will  bid  for  the  Rapid 
Transit  tunnel  contract.  The  name  of  the  com- 
pany is  the  Terminal  Railroad  and  Tunnel  company, 
and  its  principal  office  will  be  in  New  York  city. 
The  object  of  the  company  stated  in  the  incorpora- 
tion papers  is  to  operate  a  tunnel  railroad  five  miles 
long,  with  terminal  at  a  point  on  the  state  line 
between  New  Jersey  and  New  York,  lying  opposite 
to  Jersey  City,  and  a  point  in  Brooklyn  at  or  near 
Prospect  Park.  The  capital  stock  is  $50,000  and 
the  directors  are  Arthur  C.  Hume.  Lewis  Warfield, 
Cambridge  Livingston,  David  L.  Hough,  Frederick 
Wooley,  J.  Hollis  Wells.  Johnston  Livingston,  Jr., 
Phillip  M.  Lydig  and  Gilbert  Francklyn,  all  of  New 
York  city.  Arthur  C.  Hume  subscribes  for  486 
shares  of  the  500  shares  of  capital  stock. 

There  was  incorporated  Thursday  the  New  Paltz 
and  Poughkeepsie  Traction  company,  to  operate  a 
street  surface  railroad  nine  miles  long  from  the 
Poughkeepsie  ferry  at  Highland,  Ulster  County,  on 
the  New  Paltz  turnpike,  to  New  Paltz.  The  princi- 
pal office  of  the  company  will  be  in  New  York  city. 
The  directors  arc  J.  Wresley  Supplee,  William  L. 
Supplee  and  Harry  J.  Verner  of  Philadelphia;  Rob- 
ert E.  L.  Lewis,  James  D.  Merriman,  Charles  W. 
Dayton,  Oliver  S.  Carter,  Charles  H.  Stout  and 
E.  C.  M.  Rand  of  New  York  city. 

The  American  Electric  Vehicle  company,  recently 
of  (  hicago.  is  fitting  up  lis  factory  in  a  large  brick 
building  on  Third  and  Clinton  streets,  Hobokcn. 
The  company  was  recently  incorporated  under  the 
laws  of  New  Jersey,  with  a  capital  stock  of  $5,000,- 
000.  About  200  men  will  be  employed  in  the  fac- 
tory, which  will  have  a  capacity  of  from  five  to  10 
automobiles  a  day.  The  officers  of  the  company  are 
the  following-named  gentlemen:  President,  J.  Her- 
bert Ballantine,  Newark:  vice-president  and  general 
manager,  C.  E.  Corrigan,  and  secretary.  George- 
Lister,  Jersey  City,  formerly  auditor  of  the  North 
Hudson   County  Railway  company. 

The  first  regular  trip  of  an  electrically  propelled 
stage  was  mnde  by  the  Fifth  Avenue  Coach  company 
on  Tuesday.  The  stage  started  at  East  Eighty- 
eighth  street  at  10:15  and  arrived  at  Washington 
Park  in  30  minutes.  Twenty  passengers  were  car- 
ried and  13  stops  were  made.  The  round  trip  is 
about  nine  miles,  and  power  is  not  used  on  two 
miles  of  the  trip,  as  gravity  is  sufficient.     The  auto- 


PERSONAL. 


In  addition  to  many  other  duties  Mr.  H.  L. 
Duhcrty,  president  of  the  Northwestern  Electrical 
association,  is  now  manager  of  the  St.  Paul  (Minn.) 
Gas  Light  and  Electric  company. 

Friends  of  Mr.  M.  Rothschild,  advertising  man- 
ager of  the  Chicago  House  Wrecking  company,  are 
congratulating  him  on  his  engagement  to  Miss  Rose 
Levine  of  Chicago.  The  date  of  the  marriage  has 
not  been  announced. 

Professor  Henry  S.  Carhart,  professor  of  physics 
and  electrical  engineering  at  the  University  of  Michi- 
gan, who  has  been  engaged  in  research  work  in 
Berlin,  Germany,  for  the  last  four  months,  expects 
to  engage  in  similar  work  in  Zurich,  Switzerland, 
about  January  13th. 

Herbert  A.  Wagner,  superintendent  of  the  Mis- 
souri-Edison Electric  company  of  St.  Louis,  Mo., 
retired  from  his  position  on  January  1st.  On 
Christmas  the  employes  of  the  company  presented 
Mr.  Wagner  a  handsome  testimonial  in  the  shape 
of  a  combination  piece  of  bronze  statuary  and  elec- 
trolier. 

Professor  Charles  E.  Tripler,  the  liquid-air  expert, 
is  announced  to  deliver  a  lecture  on  the  commercial 
prospects  of  liquid  air,  before  the  Commercial  Club 
of  Chicago,  at  the  Auditorium,  en  the  evening  of 
January  27th.  It  was  before  this  organization,  at  a 
banquet  given  last  May,  that  Mr.  Tesla  made  a  re- 
markable address  on  the  mysteries  of  life,  electricity 
and  other  things. 


ELECTRIC  LIGHTING. 

The  city  of  St.  Louis,  Mich.,  through  E.  Arnold, 
chairman  of  the  city  lighting  committee,  is  de- 
sirous of  obtaining  two  45-kilowatt  generators,  of 
the  best  and  latest  improved  type,  for  use  on  a 
three-wire   electric-lighting  sj'Stem. 


ELECTRIC  RAILWAYS. 

The  Spragtte  Electric  Railway  and  Motor  com- 
pany of  New  York  has  caused  a  preliminary  injunc- 
tion to  be  served  against  the  Exeter,  Hampton  and 
Amesbury  Street  Railway  company  of  Exeter, 
N.  H.  The  order  enjoins  the  company  from  the 
further  infringement  of  United  States  patent  No. 
324,892,  granted  to  Frank  J.  Spragtte  for  improve- 
ments in  electric-railway  motors. 

It  is  said  that  traffic  on  the  elevated  Union  Loop 
in  Chicago  is  increasing  so  rapidly  that  it  may  soon 
be  necessary  to  divide  it  into  two  loops,  by  elevated 
railways  in  Adams  and  Monroe  streets,  connecting 
two  sides  of  the  existing  loop.  The  scheme,  it  is 
said,  is  to  use  the  north  loop  thus  formed  for  the 
Lake  street  and  Northwestern  elevated  roads,  and 
the  south  loop  for  the  Alley  and  Metropolitan  trains. 


AUTOMOBILES. 


The  Park  Board  of  Baltimore,  Md.,  has  issued 
orders  to  keep  gasoline  automobiles  out  of  Druid 
Hill  Park,  but  electric  vehicles  are  permitted  free 
use  of  the  park  driveways. 

H.  Konollman,  an  experienced  cycle  machinist 
of  Philadelphia,  has  built  a  gasoline  automobile 
for  two  persons  which  weighs  only  250  pounds.  It 
is  to  be  propelled  by  a  motor  of  not  quite  two 
horsepower,  and  it  is  believed  a  sufficient  quantity 
of  gasoline  can  be  carried  for  a  tun  of  100  miles. 

At  a  meeting  of  the  Chicago  City  Council,  on 
January  8th,  Alderman  Blake  introduced  an  ordi- 
nance enacting  that  automobiles  be  provided  with 
fenders  of  the  basket  sort,  the  fenders  to  be  put  on 
not  later  than  April.  The  penalty  for  failure  to 
comply  with  the  ordinance  is  to  be  a  fine  of  from 
$25  to  $100.  The  ordinance  was  referred  to  the 
judiciary  committee  of  the  council. 

It  is  announced  that  the  Philadelphia  Commercial 
Museum,  which  recently  closed  the  successful  Na- 
tional Export  Exposition,  will  promote  an  "Interna- 
tional Automobile  Show"  in  the  large  permanent 
buildings  which  were  erected  for  the  Export  Ex- 
position. This  automobile  shew  will  commence 
about  October  1st  or  November  1st,  and  will  be 
open  for  30  days;  $25,000  will  be  offered  in  prizes 
for  speed  and  $25,000  in  prizes  for  construction.  It 
is  said  that  a  representative  is  now  in  France  making 
arrangements   for   French  exhibits. 

The  Boston  Transit  company,  to  which  the  Board 
of  Aldermen  of  Boston  recently  granted  rights  to 
operate  public  automobile  vehicles  in  certain  streets 
of  die  city,  has  elected  the  following-named  directors 
and  officers:  Directors,  Oliver  Ames,  Charles  L.  Ed- 
gar, Frederick  A.  Gilbert,  Francis  R.  Hart,  Benja- 
min D.  Hyde  and  George  von  L.  Meyer:  president, 
Oliver  Ames;  treasurer  and  clerk,  Thomas  K.  Cum- 
mins. Jr.  Colonel  Albert  A.  Pope,  who  was  the 
leader  in  the  formation  of  the  company,  does  not 
appear  on  the  board  of  officers,  but  he  has  recently 
been  chosen  to  a  place  on  the  board  of  directors  of 


the  New  England  Electric  Vehicle  Transportation 
company.  Though  the  two  companies  are  inde- 
pendent, the  alliance  consists  in  a  similarity  of  mem- 
bers, so  that  the  electric-cab  company  is  not  likely 
to  conflict  with  the  "autobus"  company  in  the  use 
of  the  streets. 

PUBLICATIONS. 

The  Marine  Engineers'  Annual  Directory  for 
1899-1900,  compiled  by  the  Huronia  Marine  Engi- 
neers' Beneficial  association  of  Port  Huron,  Mich., 
has  been  issued.  It  contains  a  list  of  members  of 
the  association  and  considerable  information  useful 
to  marine  engineers. 

The  initial  number,  that  of  January,  1900,  of  Ma- 
chinery Advertising,  has  just  put  in  its  appearance. 
This  is  a  "journal  of  advertising  suggestion,  adver- 
tising information  and  advertising  media  for  ma- 
chinery and  supply  makers  and  dealers."  It  is  pub- 
lished at  Cleveland,  O.,  and  is  replete  with  "Ad- 
vertising Truths"  and  a  number  of  articles,  valuable 
to    the    advertiser. 

The  Tradesman  of  Chattanooga,  Tenn.,  has  pub- 
lished is  twenty-first  annual  number.  Dated  Janu- 
ary 1,  1900,  the  issue  has  234  pages.  In  its  entirety 
it  is  a  credit  to  the  publishers.  It  contains  practical 
articles  on  various  topics  of  interest  to  the  South, 
prominent  among  which  is  an  elaborate  illustrated 
review  of  the  "Electrical  Development  of  the 
South,"  embracing  an  account  of  the  new  sewerage 
system  at  New  Orleans. 

The  American  Endoscopic  company  of  Provi- 
dence, R.  I.,  has  recently  issued  a  catalogue  of  its 
high-grade  decorative  and  miniature  battery  lamps. 
A  great  variety  of  lamps  is  listed,  varying  from  a 
one-fifth-candiepower  telephone  lamp  to  a  16-candle- 
power  battery  lamp  especially  adapted  to  train 
lighting.  Circulars  and  descriptive  lists  have  been 
issued  of  the  company's  electrically  lighted  surgical 
instruments  and  attachments  and  novelties.  A  small 
calendar  card  accompanies  the  company's  publica- 
tions. 


CALENDARS. 


A  useful  card  calendar,  with  the  12  months  shown 
at  one  view,  is  distributed  by  the  American  Steam 
Pump  company  of  Battle  Creek,  Mich. 

The  Phcem'x  Glass  company  of  New  York  city 
presents  its  compliments  for  the  new  year  in  the 
shape  of  a  handy  vest-pocket-size  combination  cal- 
endar and  stamp  book,  with  celluloid  cover. 

A  view  of  the  Western  Electric  company's  New 
York  factory,  looking  from  the  Hudson  River,  is 
presented  on  a  calendar  sent  out  from  the  New 
York  office  of  the  Western  Electric  company. 

The  Phillips  Insulated  Wire  company  of  Paw- 
tucket,  R.  I.,  has  issued  an  attractive  calendar.  On 
the  back  of  the  calendar  card  is  given  a  table  of 
weights  and  measurements  of  the  company's  O.  K. 
weatherproof   wire. 

A  calendar  that  is  valuable  for  its  large  size  and 
clear,  legible  numerals  has  been  issued  by  Alfred  F. 
Moore,  the  Philadelphia  manufacturer  of  insulated 
wire.  Views  of  some  of  the  historical  buildings  of 
Philadelphia  are  presented  on  the  calendar  card. 

An  attractive  Benjamin  Franklin  calendar  is  dis- 
tributed by  the  American  Electrical  Works  of 
Providence,  R.  I.  This  concern  believes  that  the 
use  of  a  portrait  of  Franklin,  that  "many-sided 
genius,"  as  he  has  been  aptly  termed,  in  connection 
with  the  name  of  a  firm  so  long  devoted  to  the 
manufacture  of  high-grade  electrical  wires  and  ca- 
bles is  eminently  appropriate. 

A  handsome  reproduction  "by  color  photography" 
from  an  original  painting,  tastefully  mounted,  with 
a  terra-cotta-colored  mat,  is  presented  by  the  La- 
clede Battery  company  of  Kokomo,  Ind.  Attached 
to  the  picture  is  a  neat  little  calendar  pad  for  the 
year.  The  painting,  entitled  "Under  the  Willows," 
represents  a  pastoral  scene.  The  calendar  makes 
a  handsome  and  acceptable  souvenir. 

One  of  the  daintiest  of  the  season's  calendar  pro- 
ductions is  that  presented  by  the  George  F.  Brunt 
Porcelain  Works  of  East  Liverpool,  O.  This  cal- 
endar is  called  the  nineteenth  century  calendar,  and 
is,  of  course,  especially  appropriate  for  the  12 
months  of  the  closing  year.  There  are  six  sheets, 
fastened  together  with  red  and  white  ribbon,  to 
which  is  attached  a  tiny  sample  of  the  porcelain 
made  by  the  Brunt  company.  Each  of  the  sheets 
bears  the  calendar  for  two  months  and  also  a  beau- 
tiful colored  representation  of  a  female  figure,  dis- 
playing the  fashions  of  the  nineteenth  century  at 
different  periods.  The  six  subjects  shown  are  direct 
reproductions  from  original  paintings  by  American 
artists,  and  are  finely  executed.  In  timeliness  and 
beauty  this  calendar  is  one  of  the  most  striking  of 
the   year. 


ELECTRICAL  SECURITIES. 

An  increase  of  1,840  shares  has  been  approved,  at 
a  market  value  of  $125  a  share,  in  addition  to  the 
present  capital  of  $583,400,  on  petition  of  the  Quincy 
and    Boston   (Mass.)    Street   Railway    company. 

The  Massachusetts  railroad  commissioners  have 
approved  an  issue  of  $325,000  additional  stock  by 
the  Wakefield  and  Stoneham  Street  Railway  com- 
pany for  the  purpose  of  purchasing  the  Woburn  and 
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Reading,  Mystic  Valley,  Salem  and  Wakefield  and 
Reading  and  Lowell  street-railway  lines.  Exchange 
of  stock,  share  for  share,  will  be  effected. 

The  Worcester  Consolidated  company  is  author- 
ized by  the  Massachusetts  railroad  commissioners 
to  issue  1,500  additional  shares  of  stock,  at  a  market 
value  of  $150,  and  $840,000  debenture  bonds,  to  pay 
debts  for  equipment,  etc. 

The  directors  of  the  Industrial  Improvement  com- 
pany, organized  in  Massachusetts  in  1S90,  have  just 
paid  a  dividend  of  $30  a  share  in  liquidation.  The 
company  had  previously  paid  $So  a  share,  making 
$110  in  all.  Probably  $2  or  $3  more  will  be  paid  on 
final  settlement.  This  company  was  formed  to  pro- 
mote street-railway  lines,  and  the  Brockton  system, 
Lowell,  Lawrence  and  Haverhill  road  and  Allen- 
town  and  Bethlehem  system  of  Pennsylvania  were 
all  constructed  under  its  auspices.  The  capital  was 
$1,000,000,  of  which  $750,000  was  paid  in.  Few 
ventures  of  the  kind  have  been  more  profitable,  for 
in  less  than  10  years  the  shares  have  repaid  in  earn- 
ings, stock-purchase  rights,  etc.,  about  $63  a  share, 
besides  liquidating  at,  probably,  all  told,  $112  a 
share,  showing  a  net  gain  of  about  $100  on  each 
share. 


SPACE  TELEGRAPHY. 

A  London  dispatch  says  that  arrangements  have 
been  made  by  the  Southeastern  Railway  company  to 
use  the  Marconi  system  of  space  telegraphy  on  the 
company's  royal  mail  steamers  between  Dover  and 
Calais,  and  also  on  the  mail  steamers  between 
Folkestone  and  Boulogne,  One  pole  will  be  erected 
at  Dover,  to  command  both  fleets,  either  crossing 
the  channel  or  in  port  at  the  other  side  of  the 
water.  Owing  to  the  exceedingly  short  distance 
across  the  channel,  the  ships'  masts  will  be  of  suffi- 
cient height  to  be  used  at  the  other  ports,  thus  sav- 
ing the  expense  of  clerks  and  the  erection  of  poles 
at   those  stations. 


MISCELLANEOUS. 


Thefts  of  copper  wire  from  electrical  companies 
have  been  rather  numerous  in  and  about  Chicago 
of  late.  Complaints  have  been  made  to  the  police 
by  the  Union  Traction  company,  the  Chicago  Tele- 
phone company  and  the  Chicago  and  Milwaukee 
Electric   Railway  company. 


TRADE  NEWS. 

It  is  said  that  the  Western  Electric  company  now 
employs  5,200  men. 

A  very  useful  souvenir  has  been  distributed  to  the 
trade,  with  the  compliments  of  Kingsbury,  Samuel 
&  Co.,  electrical  engineers  and  contractors  of  Bal- 
timore, Md.  It  is  a  silver-mounted  pocket  match- 
case   and   contains   on   the   sides    reminders    of   the 
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fact  that  the  donors  of  the  souvenir  are  agents  for 
the  Eddy  Electric  Manufacturing  company's  dy- 
namos and  motors. 

The  St.  Louis  (Mo.)  Post-Dispatch  of  December 
28th  had  this  announcement:  "The  Phcenix  Battery 
Manufacturing  company  executed  a  deed  of  assign- 
ment on  its  manufacturing  plant,  Thursday,  for  the 
benefit  of  creditors.  John  A.  Gilliam  was  named 
trustee.     The  liabilities  are  estimated  at  $25,000." 

F.  N.  Manross,  Forestville,  Conn.,  is  said  to 
be  one  of  the  largest  manufacturers  of  hair  springs 
in  the  United  States.  He  makes  a  full  and  com- 
plete line  of  hair  springs  for  electric  indicating  and 
recording  instruments,  and  non-magnetic  hair 
springs  of  phosphor-bronze  and  other  non-magnetic 
metals.  Mr.  Manross  also  manufactures,  to  order, 
hair  springs  of  any  description.  The  excellence  of 
the  Manross  springs  is  said  to  be  gaining  for  the 
maker  an  enviable  reputation  throughout  the  world, 
as  well  as  a  rapidly  increasing  business. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  making  very  energetic  effoiN  to 
bring  before  the  public,  the  coming  season,  a  tele- 
phone system,  revived,  improved  and  modern  in 
every  detail,  embodying  all  the  essential  features  of 
the  Dest-known  equipment,  and  also  employing 
many  new  and  suggestive  points.  The  company 
succeeded  last  season  in  bringing  its  telephone  ap- 
paratus to  the  front  in  such  a  manner  as  to  be  rec- 
ognized as  one  of  the  leaders  in  the  Independent 
telephone  movement.  It  claims  that  the  prospects 
in  the  future  look  even  brighter,  and  is  trying  to 
prepare  for  it  with  its  new  apparatus.  The  company 
has  already  started  the  year  with  some  very  com- 
plimentary orders  of  large  size.  A  number  of  cir- 
culars covering  the  switchboard  and  telephone  ap- 
paratus which  the  company  handles  will  be  mailed 
on  application. 

On  Saturday  afternoon,  December  30th,  a  passer- 
by glancing  casually  at  the  hospitable  entrance  of  the 
Electric  Appliance  company,  Chicago,  would  have 
noted  several  automobiles  standing  in  front  of  the 
door.  The  occasion  was  not  along  the  usual  lines  of 
trade,  but  rather  one  of  festivity.  A  week  or  so  before 
Christmas  the  two  enterprising  city  salesmen  of 
the  Electric  Appliance  company,  W.  A.  Stacey  and 
S.  A.  Rail,  conceived  the  idea  that  it  would  be  emi- 
nently fitting  to  celebrate  the  ending  of  1899  by 
some  sort  of  entertainment,  to  which  the  many  good 
customers  that  constitute,  the  Electric  Appliance 
company's  extensive  trade  might  be  invited.  The 
matter  was  laid  before  Messrs.  W.  W.  Low  and 
Thomas  I.  Stacey  of  the  company  and  met  with 
their  entire  approval.  On  Saturday  about  1 130  p. 
m.,  the  "at  home"  started,  and  the  reception  con- 
tinued as  late  as  8  p.  m.  The  store  was  thronged 
with  the  many  friends  of  the  company;  there  was 
the  singing  of  songs,  the  pledging  of  toasts  and 
general   social   enjoyment  appropriate  to  the   occa- 
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sion  and  the  season.  This  is  but  another  evidence 
of  the  kindly  feeling  that  seems  to  have  existed 
for  so  long  between  the  Appliance  company  and  its 

numerous   constituents. 

The  following  figures  are  from  a  recent  adver- 
tisement of  the  General  Electric  company.  They 
are  interesting  as  showing  the  extent  of  the  re- 
sources of  a  great  electrical  manufacturing  com- 
pany: 

Plant  at  Schenectady,  N.  Y.—  These  works  cover  130  acres  of 
ground  and  have  a  floor  space  of  1.184,930  square  feet.  Here  are 
manufactured  electric  locomotives  up  to  1,400  horsepower  each, 
generators  for  lighting,  railway  and  general  power  work  up  to 
3,500  kilowatts  each,  direct  and  alternating-current  motors  up  to 
Sookilowatls  each,  air-blast,  oil  and  water-cooled  transformers  up 
to  2,000  kilowatts  each,  rotary  converters  up  to  1,500  kilowatts  each, 
bare  and  insulated  copper  cables  to  carry  pressures  up  to  40.000 
volts,  porcelain  devices  and  fixtures  from  kaolin  specially  suited 
to  electrical  work,  switchboards  and  lighting,  railway,  power  and 
transmission  supplies  of  every  kind. 

Lynn.  Mass. — These  works  cover  41^  acres  and  have  a  floor 
space  of  587,1139  square  feet.  Here  are  manufactured  arc  genera- 
tors and  lamps,  railway  motors.small  motors  for  tools, fans,  blowers 
and  miscellaneous  purposes,  transformers,  wattmeters  for  house, 
portable  and  central  station  use,  and  voltmeters  and  ammeters 
of  every  description. 

Harrison,  N.  J. — These  works  cover  21-5  acres  and  have  a 
floor  space  of  233,608  square  feet.  Here  are  manufactured  over 
40,000  standard  incandescent  lamps  aday,  and  also  miniature  in- 
candescent lamps  for  decorative  and  advertising  purposes  and 
X-ray  tubes  of  all  kinds. 

It  is  said  that  the  General  Electric  company  now 
employs  nearly    12,000  persons. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  writes 
that  its  factory  making  the  Gutmann  wattmeters  is 
able  to  turn  out  these  meters  so  as  to  fill  all  orders 
promptly. 

The  Western  Electric  company  has  closed  a  con- 
tract with  Carson,  Pirie,  Scott  '&  Co.  of  Chicago 
to  install  a  150-kilowatt,  direct-connected  Western 
Electric  generator. 

Goldsmith  Bros.,  the  well-known  assayers  and  re- 
finers of  Chicago,  are  running  their  blast  furnaces 
night  and  day,  with  a  full  force,  in  order  to  keep 
up  with  the  large  increase  in  their  business.  This 
firm  is  a  large  purchaser  of  scrap  platinum  and  also 
buys  burned-out  incandescent  lamps.  It  reports 
that  its  platinum  sales  have  greatly  increased  re- 
cently and  that  the  indications  show  that  its  treat- 
ment of  customers  has  evidently  been  very  satis- 
factory. 

Seven  times  in  as  many  years  has  it  been  found 
necessary  for  the  Warren  Electric  and  Specialty 
company  of  Warren,  O.,  to  enlarge  its  quarters  to 
accommodate  its  increased  business,  until  now  the 
plant  has  floor  space  aggregating  35,000  square  feet. 
The  latest  building  to  be  put  up  is  135  by  30  feet 
in  size  and  two  stories  high.  This  building,  before 
the  machinery  was  placed,  was  appropriately  "dedi- 
cated" by  a  banquet  and  dance,  given  to  the  em- 
ployes by  the  Warren  company. 
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640,192.  Electric  Cloth  Cutter.  Fulton  Gardner, 
Chicago,  111.     Application  filed  January  13,  1898. 

An  electric  motor  is  supported  on  brackets  in  the  de- 
vice and  is  arranged  to  drive  a  rotary  knife. 

640,196.  Electric  Meter  Device.  Caryl  D.  Haskins, 
Newton,  Mass.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  filed 
October  26,  "189S. 

The  inventor  describes  the  combination  with  an  electric 
meter  of  a  coil  in  series  with  the  field,  and  a  second  coil 
in  series  with  the  armature  and  in  inductive  relation  to  the 
first  coil,  and  contacts  controlled  by  the  coils  adapted  to 
cut  out  the  meter  armature  upon  a  reversal  of  current  in 
the  field,  without  interfering  with  the  flow  of  current  in 
either  of  the  ceils.     (See  cut.) 

640,204.  Trolley.  Charles  A.  Jackson,  Lewiston, 
Me.,  assignor  of  one-half  to  Fred  A.  Cram, 
Auburn,  Me.  Application  filed  February  16, 
1899. 

Tnere  is  described  a  trolley  head  comprising  a  yoke,  the 
shank  of  which  has  a  shoulder  resting  on  the  trolley  pole. 
an  eloogated  strip  secured  at  right  angles  to  the  shank  of 
the  yoke  in  a  recessed  portion  thereof,  and  a  spring  bar 
secured  to  the  trolley  pale  and  bearing  longitudinally 
against  the  outer  face  of  the  strip. 

640,206.  Milking  Apparatus.  Daniel  Klein  and 
William  P.  Swartz,  Pougkeepsie,  N.  Y.  Ap- 
plication filed  December  19,  1898. 

In  the  apparatus  are  combined  a  receptacle  and  means 
for  exhausting  the  air  from  the  receptacle,  a  liquid  supply 
nozzle,  an  impact  element  arranged  in  the  path  of  incom- 
ing fluid,  and  a  switch  having  a  movable  member  opera- 
lively  connected  with  the  impact  element,  au  exhaust- 
controlling  valve  and  a  magnet  for  actuating  the  valve. 
the  switch  being  in  electrical  circuit  with  the  magnet  and 
an  alarm  mechanism. 

640,258.  Electric  Heater.  Foree  Bain,  Chicago, 
111.,  assignor  to  the  George  L.  Thompson  Man- 
ufacturing company.  Cook  County,  111.  Appli- 
cation filed  September  50,   1898. 

A  portable  electric  heater  is  described  which  consists  of 
a  shell  having  at  one  end  an  incandescent-lamp  socket 
and  at  the  other  a  plug  terminal  adapted  to  be  received 
by  an  ordinary  incandescent-lamp  socket,  a  second  shell 
mounted  at  right  angles  thereto,  au  electric  heater  in  the 
second  shell  and  suitable  connections. 

640,273.  Acoustic  Alarm  System.  Clyde  Coleman, 
Chicago,  111.,  assignor  of  two-thirds  to  the  Bank- 
ers* Electric  Protective  company,  Chicago,  III. 
Application  filed  September  3,   1897. 

The  system  combines  with  the  foundation  wall  of  a 
vault  or  other  inclosure  to  be  protected,  a  series  of  inter- 
connecting acoustic  tubes  embedded  therein,   and  a  sig- 


naling device  at  the  alarm  station  responding  to  sounds  or 
vibrations  in  the  tubes.     (See  cut.) 

640,278.  Multiple-signal  Transmitter.  Leonard 
Dawson,  Needham,  Mass.,  assignor  to  the 
Gamewell  Fire  Alarm  Telegraph  company.  New 
York,  N.  Y.     Application  filed  May  5,   1899. 

The  transmitter  consists  of  a  circuit-operating  device, 
a  box-number  wheel  and  a  special-signal  wheel,  and  arms 
projecting  from  the  circuit-ope-ating  device  adapted  to 
co-operate  with  both  of  the  wheels. 
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640,283.  Electric  Furnace.  Francis  "E.  Hatch,  Nor- 
way, Mich.     Application  filed  March  4,  1899. 

The  furnace  consists  of  a  horizontal  cylinder  composed 
of  insulating  refractory  material,  electric  conductors, 
adapted  to  be  heated  to  a  high  degree  of  temperature,  di- 
vided into  groups  on  the  inner  surface  of  the  cylinder,  a 
means  for  rotating  the  cylinder,  an  electric  circuit  and  a 
commutating  device  for  directing  the  current  through  the 
groups  of  conductors  in  succession. 

640,314.  Electric  Transformer.  James  W.  Packard 
and  Henry  W.  Wiswell,  Warren,  O.  Applica- 
tion filed  June  23,  1898. 

A  method  of  winding  and  insulating  to  be  used  in  the 
manufacture  of  a  transformer  is  described. 

640,316.  Coin-controlled  Electrical  Apparatus.  John 
Patterson,  Chicago,  111.  Application  filed  June 
2,    1899. 

The  claim  reads:  The  combination  with  the  case,  of  an 
induction  coil  and  circuit  breaker  therein,  grips  or  hand- 


pieceson  the  casing  and  adapted  to  be  brought  into  cir- 
cuit with  such  coil,  a  clock  mechanism  located  within  the 
casing,  a  contact  plate  secured  near  the  clock  mechanism 
and  havine  its  upper  end  deflected,  a  piece  fixed  on  the 
driving  shaft  of  the  clock  mechanism  and  carrying  a 
spring  to  contact  with  the  plate,  a  coin  holder  journaled 
on  the  casing,  a  crank  on  ihe  shaft  of  the  holder,  a  guide 
leadiog  from  the  exterior  of  the  casine  to  the  coin  holder, 
a  spring-actuated  rod  movably  connected  with  the  core  of 
the  coil  and  an  indicating  dial  whose  hand  is  operatively 
connected  with  the  core. 

640,335-  Electric  Water  Filter.  William  L.  Teter 
and  John  A.  Heany,  Philadelphia,  Pa.  Appli- 
cation  filed  May  25,   1S99. 

In  the  filter  are  an  inlet  chamber,  an  eudiometer,  the 
open-ended  legs  of  which  form  the  outlets  from  the  iulet 
chamber,  two  electrodes  arranged  within  the  eudiometer 
and  respectively  connected  with  the  poles  of  a  source  of 
electric  energy,  and  an  outlet  from  the  eudiometer  com- 
municating with  the  interior  of  the  filter  below  the  inlet 
chamber. 

640.362.  Incandescent-lamp  Holder.  Leo  Canda 
and  Henry  R.  Bothwell,  Cincinnati,  O.  Appli- 
cation filed  May  5,  1899. 

Combined  in  the  device  are  a  bracket  having  a  socket 
at  its  lower  end,  a  cup  in  the  socket  having  an  interior  up- 
ward projecting  arm  and  a  rod  projecting  downward  from 
its  bottom  for  supporting  a  burner  and  a  spring  bearing 
down  upon  the  arm  to  hold  the  rod  at  any  desired  angle. 

640.363.  Terminal  for  Electric  Cables.  Willard  L. 
Candee,  New  York,  N.  Y.  Application  filed 
February  16,  1899.  Renewed  November  10, 
1S99. 

A  section  of  cable  composed  of  a  series  of  conductors 
covered  with  a  form  of  insulating  material  susceptible  to 
attack  by  air  or  moisture  is  combined  with  a  terminal  sec- 
tion of  cable  composed  of  a  series  of  conductors  coated 
with  an  insulating  material  less  susceptible  to  attack  by 
air  or  moisture  Other  features  are  an  electrical  connec- 
tion between  respective  conductors  of  the  two  sections, 
two  separated  sections  of  insulating  material  located  upon 
the  last-named  section  of  conductors  and  projecting  from 
the  insulated  surface  thereof,  an  impermeable  shell  or 
casing  united  to  the  insulating  sections,  respectively,  and 
a  section  of  metal  having  a  low  melting  point  filling  the 
space  between  the  insulating  sections.     (See  cut.) 

640.364.  Terminal  for  Electric  Cables.  Willard  L. 
Candee,  New  York,  N.  Y.  Application  filed 
February  17,  1899.  Renewed  November  10, 
1899. 

An  electrical  conductor  is  described  which  consists  of  a 
series  of  strands  electrically  united,  an  insulating  coating 
therefor  composed  of  a  material  susceptible  (o  attack  by 
air  or  moisture,  a  cover  or  sheathing  for  the  conductor 
composed  of  an  impervious  material,  a  section  of  soft 
metal  uniting  the  strands  of  the   conductor  together  and 
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projecting  from  tbe  surface  thereof   and    an  impervious 
insulating  material  filling   the  space   between  the    surface 
i:ctal  section  and  tbe  covet  or  sheathing. 

640.365.  Terminal  for  Electric  Cables,  Willard  L. 
Canckc.  New  York,  X.  V.  Application  filed 
February  17,  1899.  Renewed  November  10, 
1899. 

A  terminal  similar  to  tbe  above  is  described. 

640.366.  Electric  Incandescent   Lamp.     Francis    M. 

rin,    Hobokcn,    N.    J.     Application    filed 
March  21,  1899. 

The  inventor  describes  a  I 
body,  consisting  of  two  or  more  structural  parts,  namely, 
an  inner  core  part  which  is  longitudinally  intercepted, 
bat  performs  the  function  of  conducting  the  applied  elec- 
tric cm  istinji  thereto  to  the  effect  of  pro- 
ducing 1  in  lit  and  heat  within  the  luminou  :  '  ind  on 
outer  part  or  pans,  which  bridge  over  intercepii-ms  in  the 
core  part,  consisting  mainly  of  rare-metal  oxides  in  the 
form  of  pseudo  fiber,  or  fabric,  that  becom  0  tndescent 
under  the  influence  of  the  electric  current. 

1.  Electric  Fuse  or  Cutout.  Louis  \Y. 
"Dowries,  Providence.  R.  I.  Application  riled 
April    12,    1809. 

The  fuse  combines  an  inclosing  sheath  and  terminals, 
a  fuse  link  within  the  sheath  consisting  of  a  plurality  of 
fusible  wires  or  conductors  connected  in  parallel  between 
the  terminals,  and  a  tilling  of  suitable  porous  or  similar 
material  within  the  sheath  about  the  fusible  wires  provid- 
ing a  multitude  trpassaRes  for  disintegrating 
or  breaking  up  and  conducting  away  the  metallic  vapor  or 
gas  evolved  by  the  fusing  of  the  wires.     (See  cut.) 

..  Pneumatic  Transfer-tube  System.  Sterns 
F.  Jones.  New  York,  N.  Y.  Application  filed 
May  17,  1899. 

A  tube  connecting  two  stations  is  combined  with  a  door 
in  the  tube  at  one  station,  a  device  for  imparting  a  bias  or 
closing  tendency  to  the  door,  an  electromagnet  having  its 
armature  fixed  to  the  door,  a  reversible  air  pump,  a  motor 
therefor,  means  for  reversing  the  motor  iocluding  an  elec- 
tric circuit,  a  switch  controlled  by  an  electromagnet  a 
second  circuit  including  both  electromagnets  with  a  cir- 
cuit closer  at  one  station  and  an  automatic  circuit  breaker 
at  a  second  station. 

■_.  Gas-engine  Ignition  Device.  George  \\ . 
Lewi?.  Philadelphia,  Pa.  Original  application 
filed  November  8.  1S94.  Renewed  September 
22,  1898.     Divided  and  this  application  filed  June 

21,    1S99. 

In  the  device  a  movable  contact  piece  is  adapted  to  be 
moved  into  position  for  completing  an  electric  circuit 
through  a  moving  contact  when  the  crank  of  the  engine 
shaft  is  past  the  dead  center  and  to  be  retracted  from  the 
position  after  the  engine  has  been  started. 
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640,395.  Gas-engine  Ignition  Device.  George  W. 
Lewis,  Philadelphia,  Pa.  Original  application 
filed  August  17,  1894.  Renewed  September  22, 
1898.  Divided  and  this  application  filed  June 
21,  1899. 

An  electrical  igoition  device  is  described  which  is 
somewhat  similar  to  the  one  mentioned  above. 

640,404.  Telephone  Central-station  Apparatus  and 
Circuits.  Samuel  G.  McMeen,  Chicago,  111., 
assignor  to  the  American  Bell  Telephone  com- 
pany, Boston,  Mass.  Application  filed  July  31, 
1899. 

The  apparatus  combines  a  trunk  circuit  extending  be- 
tween two  switchboards  and  provided  at  each  with  switch 
devices,  an  independent  signaling  circuit  normally  open 
at  both  switchboards  and  arranged  as  a  Wheatstone  bal- 
ance or  bridge  system,  comprising  a  source  of  signaling 
current,  two  circuit  closers  controlled  by  the  switch  de- 
vices at  the  two  switchboards  respectively  of  the  trunk 
circuit  and  each  placed  in  a  different  balancing  arm  or 
branch  of  tbe  Wheatstone  balance,  and  a  supervisory  sig- 
nal device  at  one  of  the  switchboards  in  tbe  bridge  or 
cross-wire  of  the  balance. 

.7,  Thermostat.  Richard  P.  Osgood  and  John 
D.  Osgood,  Mcthuen,  Mass.  Application  filed 
June   5,    1899. 

Electrical  connections  connect  two    parts  of  the  thermo- 
tat , 

I  10  !  1  ,.  I  oin  operated  Public  Telephone  Call 
Instrument.  In  lerick  J.  Clendinnen,  Hawks- 
burn,  and  George  A.  P.  Weymouth,  South  Mel- 
bourne, Victoria.  Application  filed  January  20, 
1898. 

Combined  with  the  coin  chute  of  a  coin-controlled  tele- 
phone are  a  tilting  platform  arranged  under  the  chute,  a 
solenoid  having  two  cores,  one  of  which  is  connected  to 
the  platform  fur  tilting  the  latter,  means  for  energizing 
the  solenoid,  and  bell-ringing  devices  actuated  by  the 
line  circuit,  which  is  closed  by  the  other  core  of  tbe 
magnet. 

1  Lamp.     Elmer   W.   Gilimer, 

Warren,    <  »      Application   filed   March   4,    1898. 

Thi  [amp  has  a  glass  stein,  a  filament  anchor  composed 
Ol  a  wire  having  ii-  lower  end  looped  around  the  glass 
Mem  and  tin:  two  parts  twisted  together  at  one  side  of  the 
stem,  the  free  end  being  benl  down  upon  the  other  side  of 
the  stem  to  form  a  brace. 

Rate  Indicator  for  Electric  Currents. 
Jesse  Harris,  Albany,  N.  Y.  Application  filed 
August    1.    1899. 

An  electric  rate  indicator  or  meter  is  described  which 
consists  of  a  scale  and  an  indicator  and  has  means  whereby 
the  indicator  is  caused  to  indicate  on  tbe  scale  success- 
ively each  predetermined  maximum  of  current  reached. 
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640,479.  Connector  for  Battery  Electrodes,  Fuses, 
etc.  William  Mills,  Elizabeth,  N.  J.,  assignor 
to  the  Eastern  Carbon  Works,  Rahway,  N.  J. 
Application  filed  March  16,  1S99. 

The  invention  consists  of  the  combination  with  a  car- 
bon  electrode  having  a  flat  poi-iion  or  lug  with  slot  ex- 
tended wholly  through  it,  of  a  connector  comprising  a 
piece  of  spring  wire  bent  to  form  a  series  of  adjacent 
coils  and  provided  with  normally  extended  spring  arms 
fitted  elastically  within  the  slot. 

640,492.  Shade  Holder  for  Incandescent  Electric 
Lamps.  Edgar  A.  Russell,  Wallingford,  Conn. 
Application  filed  July  25,  1898. 

The  holder  comprises  a  shade-holding  ring,  a  single  in- 
tegral radial  plate  extending  inwardly  therefrom,  a  clamp- 
ing band  comprising  two  arms,  each  having  a  free  end, 
and  a  connection  between  the  shade-holding  ring  and  the 
free  ends  of  the  clamping  band,  all  the  parts  being  formed 
in  one  sheet  from  sheet  metal,  and  a  clamping  device  at 
the  connection  and  ends  of  the  band. 
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640,493.  Shade  Holder  for  Electric  Lamps.  Edgar 
A.  Russell,  Wallingford,  Conn.,  and  Harold 
Serrcll,  Plainfield,  N.  J.  Application  filed  Oc- 
tober 28,   1898. 

This  invention  is  very  similar  to  the  one  mentioned 
above. 

640.515.  Art  of  Distributing  Electrical  Energy  by 
Alternating  Currents.  Michael  I.  Pupin,  New 
York,  N.  Y.  Application  filed  May  21,  1895. 
Renewed  December  4,  1899. 

A  system  is  described  which  combines  a  common  con- 
ductor, exciting  circuits,  means  for  generafng  electro- 
motive forces  of  different  periodicities  acting  on  the 
exciting  circuits,  there  being  a  generator  of  one  of  the 
electromotive  forces  in  each  exciting  circuit,  and  means 
for  tuning  each  exciting  circuit  independently  of  the  other 
exciiing  circuits,  tJ  the  periodicity  of  that  electromotive 
force  which  it  conveys  to  the  common  conductor. 

640.516.  Electrical  Transmission  by  Resonance  Cir- 
cuits. Michael  1.  Pupin,  New  York,  N.  Y.  Ap- 
plication filed  May  28,  1895.  Renewed  October 
14,   1896. 

This  system  combines  a  mainline,  mutually  indepen- 
dent excit'ng  circuits,  which  act  upon  the  main  line, 
through  elements  placed  therein  in  series,  independent 
means  for  impressing  an  electromotive  force  of  desired 
frequency  upon  the  main  line  at  each  exciting  circuit, 
mutually  independent  receiving  circuits,  means  fr-r  tuning 
each  receiving  circuit  to  resonance  with  one  of  the  im- 
pressed electromotive  forces,  and  translating  devices 
operated  by  the  currents  in  the  receiving  circuits. 

640.532.  Terminal  for  Cables.  Joseph  N.  Byers, 
Urbana,  O.     Application  filed  October  4,   1899, 

In  tbe  cable  terminal,  combined  with  a  box  having  a 
terminal  head  mounted  therein  are  a  plate  formed  of  in- 
sulating material,  forming  a  portion  of  the  head,  ter- 
minals carried  by  the  plate  and  projecting  from  me  side 
thereof,  and  fuse-holding  points  also  carried  by  the  head 
aod  projecting  from  the  opposite  side  thereof,  the  fuse- 
holding  points  and  the  terminal  points  being  connected 
with  each  other,  the  fuse-holding  points  being  formed  of 
one  piece  of  metal  with  a  spring  secured  thereto, 

640.533.  Cable  Terminal.  William  Callahan,  To- 
ledo,   O.     Application   filed   December  6,    1898. 

An  electric  cable  terminal  is  described  which  consists  of 
an  inclosing  frame  having  a  chamber  on  its  rear  side  with 
a  detachable  back,  series  of  insulated  metal  contacts  on 
its  face  having  conducting  extensions  through  into  the 
rear  chamber,  a  union  screw  coupling  for  the  entrance  of 
the  cable  at  one  end,  and  an  opening  into  the  chamber  for 
filling  the  chamber  with  an  insulating  material. 

640,560.  Trolley.  Alfred  N.  Hauver,  Fitchburg, 
Mass.,  assignor  of  one-half  to  Herbert  E.  Jen- 
nison,  Fitchburg,  Mass.  Application  filed  May 
31,    1899. 

The  invention  combines  a  pivoted  swinging  frame  having 
means  for  forcing  it  upward  and  for  controlling  its  move- 
ments, a  trolley  wheel  mounted  in  the  top  end  thereof, 
and  the  feed  wire  with  a  tilting  frame  pivoted  to  the 
swinging  frame,  and  having  an  upward-extending  fork 
adapted  to  engage  with  the  feed  wire,  and  means  for  tilt- 
ing the  upper  forked  end  inward  when  the  frame  ascends 
and  for  tilting  it  outward  when  the  frame  descends. 


NO.    640,371. 

640,565.  System  of  Electrical  Distribution.  Albert 
S.  Hubbard,  Belleville,  N.  J.,  assignor  to  the 
Gould  Storage  Battery  company,  New  York, 
N.  Y.     Application   filed  July  27,   1S99. 

A  three-wire  system  of  electrical  distribution  is  de- 
scribed which  combines  with  the  three-wire-supply  cir- 
cuit, storage  batteries  connected  to  the  outer  wires  of  the 
circuit,  regulating  cells  on  each  side  of  the  circuit  con- 
nected to  the  respective  storage  batteries,  a  booster  a 
connection  from  the  booster  through  the  regulating  cells 
on  each  side  of  the  circuit  to  the  respective  storage  bat- 
teries, and  a  connection  independent  of  the  booster  from 
1  lie  respective  storage  batteries  through  the  regulating 
cells  on  each  side  of  the  circuit  to  the  intermediate  wire 
of  the  system, 

640.575.  Molding  or  Trough  for  Electric  Wires. 
Harry  Lee,  Chicago,  111.,  assignor  of  thirteen- 
sixteenths  to  Richard  P.  O'Connor  and  Wallace 
1  11  Minor,  Chicago,  111.,  and  Ernest  W.  Beach, 
Pittsburg,  Pa.  Application  filed  October  7, 
1899. 

The  molding  for  electric  wires  has  grooves  and  remov- 
able plugs  lilting  over  the  grooves  for  holding  the  wires 
in  place  while  being  strung. 
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640,603.  Field  Magnet.  Morris  S.  Towson,  Cleve- 
land, O.     Application  filed  September  5,  1899. 

The  inventor  describes  a  frame  for  a  dynamo  or  motor 
having  two  separate  sets  of  laminations  secured  therein 
and  means  for  securing  the  frame  in  place,  the  means 
passing  into  the  frame  between  the  sets  of  laminations. 

640,618.  Telephone-exchange  System.  Thomas  F. 
Ahern,  Detroit,  Mich.,  assignor  to  the  Detroit 
Switchboard  and  Telephone  Construction  com- 
pany, Detroit,  Mich.  Application  filed  June  26, 
1899. 

In  the  system  are  combined  an  answering  jack,  two  wires 
leading  therefrom  to  a  substation,  one  of  the  wires  con- 
necting with  the  front  thimble  of  the  jack  and  the  other  to 
a  spring  therein,  a  contact  piece  in  the  jack  from  which 
the  spring  is  adapted  to  be  lifted,  a  source  of  electricity, 
one  pole  of  which  is  grounded,  the  opposite  pole  leading 
through  a  relay  to  a  contact  piece  in  the  jack,  a  relay  and 
contact  pieco,  means  for  continuing  the  circuit,  a  switch 
at  the  substation  adapted  to  close  the  grounded  circuit  of 
the  battery  through  the  metallic  line  leading  to  the  sub- 
station, which  is  connected  with  the  spring  of  the  jack,  tbe 
armature  of  the  annunciator  being  so  constructed  and  so 
operating  as  to  close  the  secondary  contact  in  the  path  of 
the  circuit,  whereby,  when  the  circuit  is  closed  at  tbe 
sub-station,  a  closed  path  exists  through  the  spring-jack 
and  the  relay,  and  the  actuation  of  the  armature  closes 
contact  and  changes  the  circuit  of  the  battery  through  the 
separate  line  leading  from  the  spring-jack  in  such  manner 
as  to  preserve  the  integrity  of  the  signal  on  the  opening  of 
the  contact  at  the  sub-station.     (See  cut.) 

640.625.  Automatic  Weighing  Machine.  William 
F.  Braun,  Chicago,  111.,  assignor  to  John  E. 
Searles,  New  York,  N.  Y.  Application  filed 
January   12,    1899. 

In  the  machine  an  engaging  device  is  electrically  oper- 
ated for  holding  a  valve  slightly  open  to  permit  a  small 
feed  of  the  material  to  be  weighed. 

640.626.  Automatic  Weighing  Machine.  William 
F.  Braun,  Chicago,  111.,  assignor  to  John  E. 
Searles,  New  York,  N.  Y.  Application  filed 
January  25,   1899. 

A  tripping  device  in  the  machine  is  operated  by  means 
of  electromagnets. 

640,688.  Speed-governor  Attachment  for  Electrical 
Apparatus.  James  H.  McGurty,  "Jersey  City, 
N.  J.,  assignor  of  forty-nine  one-hundredths  to 
Thomas  McEwan,  Jr.,  Jersey  City,  N.  J.  Ap- 
plication filed  April  7,  1899. 

The  attachment  combines  operating  gears,  a  revoluble 
governor  shaft,  a  pair  of  blade  strips  arranged  longitud- 
inally of  and  in  parallel  relation  to  the  shaft  respectively 
at  opposite  sides  thereof,  the  blade  strips  having  a  rigid 
connection  with  the  shaft,  and  means  for  setting  the 
blade  strips  in  variable  fixed  positions  to  govern  the  speed 
of  movement  of  the  parts. 


NO.    640,618. 


640,694.  Apparatus  for  Producing  Electric  Dis- 
charges. Marius  Otto,  Neuilly-sur-Seine,  France. 
Application  filed  March  30,  1899. 

The  apparatus  comprises  fixed  electrodes  and  movable 
separating  disks  located  between  the  electrodes  and  hav- 
ing alternate  portions  arranged  respectively  to  permit  the 
discharge  to  pass  between  the  electrodes  and  to  inter- 
rupt it. 

640.717.  Electrolytic  Apparatus  for  Extracting 
Precious  Metals.  Charles  P.  Tatro  and  George 
Delius,  Seattle,  Wash.,  assignors  to  Harry  S. 
Sharpe,  Seattle,  Wash.  Application  filed  March 
27,  1899. 

In  tbe  apparatus  are  provided  a  bathtub  having  in  it  a 
series  of  rods  as  an  anode,  a  drum  journaled  to  revolve 
partially  immersed  in  the  tub  and  connected  as  a  cathode. 
the  rods  being  parallel  with  the  drum,  a  scraper  located 
tangent  to-the  surface  of  the  drum,  and  an  agitator  upon  a 
vertical  shaft  and  having  upward  slanting  arms  located  to 
revolve  below  the  anode  rods. 

640.718.  Process  of  Extracting  Precious  Metals. 
Charles  P.  Tatro  and  George  Delius,  Seattle, 
Wash.,  assignors  to  Harry  S.  Sharpe,  Seattle, 
Wash.     Application  filed  March  27,    1899. 

In  the  described  process  of  separating  precious  metals 
from  ores  the  steps  comprise  electrolytically  depositing  a 
portion  of  the  precious  metals  in  the  bath  upon  a  drum 
cathode  revolving  partially  immersed  in  the  bath,  at  the 
same  time  scrap'ne  the  deposit  from  the  drum,  also  sim- 
ultaneously depositing  other  portions  of  similar  precious 
metals  in  the  bath  upon  a  cathode  of  sodium  amalgam. 

640,727.  Element  for  Electric  Batteries.  Frank  R. 
Wiley,  Maiden,  Mass.,  assignor  to  the  Wiley 
Electric  company  of  Maine.  Application  filed 
May    13,    1S98. 

The  element  has  separated  integral  front  and  rear  grids, 
the  intersections  of  the  bars  of  one  grid  being  opposite  the 
at  erlures  of  the  other  grid,  the  element  also  having  cross- 
bars connecting  the  erids,  each  cross-bar  connecting  one 
of  the  bars  of  one  grid  at  points  between  its  intersections 
with  transversely  arranged  bats  of  the  other  grid  inter- 
mediate of  their  intersections. 

640,729.  Electric  Lamp.  Willis  A.  Fenner,  Provi- 
dence, R.  I.     Application  filed  May  15,   1899. 

One  claim  reads:  The  combination  of  an  electric  lamp 
and  the  reflector,  provided  with  the  axial  opening  adapted 
to  hold  the  lamp,  with  the  insulating  collar  secured  to  the 
reflector,  the  cap  provided  with  the  spring-arms  for  holding 
engagement  with  the  insulator  and  for  making  electric 
connection  with  the  lamp,  and  the  opposite  electric  con- 
nection made  with  the  reflector. 
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Modern   Machine   Shop   Electrically 
Operated. 

In  the  new  machine  shops  of  the  H.  W.  Caldwell 
&  Son  company  of  Chicago,  manufacturer  of  con- 
veying  machinery,  electricity  is  depended  upon  en- 
tirely for  operating  the  machineiy  and  for  lighting 
the  works.  This  company,  until  quite  recently,  oc- 
cupied quarters  at  129  West  Washington  street.  To 
accommodate  its  increasing  business  it  became  nec- 
essary to  enlarge  its  manufacturing  facilities,  and 
accordingly  the  new  plant  was  planned.  The  site 
upon  which  the  buildings  are  erected  lies  between 
Seventeenth  and  Eighteenth  streets,  west  of  West- 
ern avenue,  and  is  about  2>fa  acres  in  area.  The 
general  plan  of  the  buildings  is  shown  in  Fig.  2 
(page  38).  Of  the  buildings  indicated  on  the  plan 
there  are  now  erected  the  shops  for  the  machinery 
department  and  for  the  conveyor  and  sheet-metal 
department  and  the  power  house.  The  foundry, 
warehouse  and  building  for  pattern  storage  will 
be  constructed  as  soon  as  occasion  requires. 

In  designing  the  new  plant  the  Caldwell  company 
naturally  desired  to  have  it  a  modern  one  and  one 
that  could  be  economically 
operated.  Upon  the  advice 
of  its  consulting  electrical 
engineer.  Charles  A.  Pratt, 
the  company  decided  to  in- 
stall a  220-volt  direct-cur- 
rent system,  which  should 
provide  for  the  supplying  of 
power  and  the  lighting  of 
the  buildings.  The  electri- 
cal equipment  consists  in 
general  of  a  generator  in 
the  power  house,  220-voli 
motors  in  the  machine 
shops,  an  electric  crane  and 
arc  and  incandescent  lamps. 

Mr.  F.  C.  Caldwell,  the 
vice-president  of  the  com- 
pany, says  that  in  determin- 
ing upon  the  electrical 
transmission  of  power  for 
the  plant,  the  220-volt,  di- 
rect-current system  w  a  s 
adopted  for  several  reasons. 
He  mentions  some  of  these 
reasons,  as  follows: 

"As  shown  in  the  plan 
view  of  the  arrangement  of 
the  buildings,  it  was  very 
desirable  that  switch-track 
facilities  should  be  given  to 
each  building  of  the  plant, 
and  in  order  to  secure  these 
it  was  necessary  to  locate 
the  power  house  across  the 
track  from  some  of  the 
buildings 

"To  transmit  power  to 
buildings  so  widely  sep- 
arated would  have  required 
a  complicated  arrangement 
of  ropes  or  belts  or  other 

transmitting  devices,   while   the   plan    became    quite 
simple  with  electric  transmission. 

"It  was  estimated  that  by  dispensing  with  long 
line  shafts  the  power  consumed  by  friction  of  the 
shafting  would  be  reduced  at  least  50  per  cent. 

"The  most  convenient  arrangement  of  machines 
made  it  necessary  that  certain  of  the  countershafts 
driving  them  should  be  placed  at  right  angles  to  the 
majority  of  them;  this  is  easily  effected  by  placing 
the  motors  wherever  desired,  while  the  ordinary 
forms  of  transmission  would  have  required  incon- 
venient  drives  to   accomplish   the    same   result. 

"The  electric  crane  and  lighting  would  have  to 
be  provided  for  in  any  event,  and,  with  the  gener- 
ator for  power  purposes,  current  for  power  and 
lighting  could  be  taken  from  the  same  machine. 

"The  adoption  of  the  direct-current  system  was 
thought  advisable  on  account  of  the  standard  char- 
acter of  its  apparatus,  with  convenience  in  obtain- 
ing repairs  and' the  ability  to  substitute  stock  ap- 
paratus in  case  of  breakdown. 

"The  distance  of  the  motors  from  the  generator 
is  not  great  enough  to  make  the  difference  in  econ- 
omy of  transmission  of  great  importance.  Ques- 
tions of  the  adaptability  of  the  alternating  current 
to  the  operation  of  the  crane  were  not  sufficiently 
settled  to  make  it  seem  safe  to  adopt  the  alternating 
current  for  this  particular  purpose. 

"A  pressure  of  220  volts  seemed  to  be  the  best 
suited  for  the  combination  of  light,  crane  work  and 
power  transmission.  The  low  voltage  seemed 
adapted  for  the  arc  and  incandescent  lights,  as  well 
as  for  the  operation  of  the  motors. 


"In  placing  the  machines,  the  system  of  furnish- 
ing a  motor  to  drive  each  separate  and  distinct  ma- 
chine was  not  adopted  for  these  reasons:  First, 
the  machine  tools  on  hand  were  belted  tools  and 
could  not  be  changed  over  to  direct  drive  without 
great  expense;  second,  the  expense  of  an  inde- 
pendent motor  for  each  machine  seemed  to  be  too 
great  to  make  the  investment  a  profitable  one,  tak- 
ing into  account  the  possible  saving  in  cost  of 
transmitting  the  power  to  the  machines  to  be  op- 
erated." 

The  power  house  is  shown  in  the  foreground 
of  Fig.  3  and  at  the  left  of  Fig.  4  (pages  38  and  39). 
It  is  built  of  brick  and  is  6S  feet  in  width  and  75 
feet  in  length.  It  is  divided  into  a  boiler  and  an 
engine  room,  each  35  by  66  feet.  The  power  house 
contains  at  present  boiler  and  engine  capacity  suffi- 
cient for  the  buildings  now  erected,  but  provision 
has  been  made  for  additions  when  the  new  build- 
ings are  erected. 

In  the  boiler  room  there  are  two  Geary  175-horse- 
power  water-tube  boilers,  built  by  the  Oil  City 
Boiler  Works.  Each  boiler  has  a  rated  heating  sur- 
face of   1,704  square  feet.     The  foundations   are   in 
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place  for  a  third  boiler  of  the  same  size  as  those 
now  installed.  The  brick  stack,  shown  in  Fig.  3,  is 
octagonal  in  form  and  115  feet  in  height.  It  is 
provided  with  a  five-foot  internal  flue,  which  stands 
independent  of  the  outer  wall.  The  two  walls  are 
connected  by  rings  of  brick,  which  are  built  in 
from  the  outer  stack.  These  rings  simply  make 
contact  with  the  inner  flue,  but  lend  considerable 
stability  to  the  stack  in  case  of  high  winds.  They 
also  serve  to  form  dead-air  spaces,  which  tend  to 
prevent  the  escape  of  heat  through  the  walls  of 
the  stack. 

The  generating  plant  (Fig.  1)  consists  of  what 
is  known  as  a  "rolling-mill"  type  of  Allis-Corliss 
engine  and  a  250-volt  direct-current  dynamo.  The 
peculiar  features  of  this  type  of  engine  are  the  extra 
strength  and  substantial  character  of  the  bored-girder 
fiame,  the  extra  size  of  flywheel  and  the  weight  and 
general  strengthening  of  all  the  parts.  The  load  on 
the  generator  is  liable  to  sudden  and  sharp  variations, 
due  to  the  intermittent  use  of  the  motors  in  the 
machine  shop,  and  therefore  it  was  decided  to  make 
use  of  an  extra  heavy  engine,  to  provide  for  suffi- 
cient stored  energy  in  the  engine  itself  to  prevent 
variations  in  speed.  Another  reason  for  adopting 
this  heavy  engine,  which  is  especially  adapted  for 
belt  driving,  was  the  fact  that  there  was  plenty  of 
room  available.  The  Corliss  type  was  installed,  be- 
cause it  was  believed  that  its  speed  and  design  would 
insure  greater  durability  and  less  liability  to  get 
out  of  repair.  In  belting  to  the  generator  it  was 
estimated  that  the  loss  over  direct  connection  would 
be  very  small,  and  in  case  of  accident  to  the  gen- 


erator, another  could  be  quickly  substituted  from 
Chicago  stock  without  shutting  down  the  plant  for 
any  considerable  time.  The  engine  is  rated  at  100 
horsepower  and  has  a  16-inch  cylinder  and  36-inch 
Stroke.  It  operates  at  100  revolutions  a  minute 
upon  about  100  pounds  of  steam.  The  flywheel 
weighs  15,000  pounds  and  is  14  feet  in  diameter,  with 
a  24-inch  face. 

The  generator  is  a  six-pole,  100-kilowatt  ma- 
chine, operating  at  600  revolutions  a  minute,  and 
was  built  by  the  Northern  Electrical  Manufacturing 
company  of  Madison,  Wis.  The  distance  between 
centers  of  the  dynamo  and  flywheel  of  the  engine  is 
25    feet. 

Fig.  1  is  a  view  in  the  engine  room,  showing  the 
engine,  generator  and  switchboard.  On  the  op- 
posite side  of  the  room  from  the  present  engine 
the  foundations  are  in  place  for  an  additional  gen- 
erating unit,  which  will  probably  be  similar  to  the 
one  already  installed,  but  with  a  capacity  of  150 
kilowatts.  The  switchboard  now  contains  the  nec- 
essary instruments  for  both  units  (with  the  excep- 
tion of  one  ammeter).  These  instruments  consist 
cf  a  300- volt  Weston  voltmeter,  two  Weston  am- 
meters of  600  and  750-am- 
pere  capacity  respectively, 
five  300-ampere,  double- 
pole  feeder  switches  and 
t  w  o  double-pole  circuit 
breakers  of  400  and  600-am- 
pere  capacity  respectively. 

Ten  lead-covered  cables 
lead  from  the  switchboard 
and  pass  through  a  square 
cement  trough  in  the  floor 
to  the  north  end  of  the 
power  house.  This  trough 
is  covered  with  iron  plates. 
From  thepower  houseeight 
of  the  cables  pass  in  a  con- 
duit, placed  under  the  rail- 
road tracks,  to  the  machine 
shop.  Four  of  these  cables 
are  No.  o  wires  and  the 
other  four  are  500,000-cir- 
c  u  1  a  r-m  i  1  cables.  They 
form  the  light  and  power 
circuits  for  the  two  main 
buildings.  The  other  two 
cables  (No.  00}  pass  up  the 
north  wall  of  the  power 
house  and  then  out  to  the 
trolley  wire  of  the  electric 
crane. 

Of  the   two   main   build- 
ings the  larger  one  contains 
the   general    machinery   de- 
partment.    It     is     of     steel 
construction,      with      brick 
walls    and    a    steel    trussed 
roof.     The   building   is    106 
feet  wide  and  180  feet  long, 
and   the  extreme  height   is 
67  feet.     Along  both   sides 
and  the  north  end  a  gallery 
is  constructed,  which  is  20 
feet  eight  inches  above  the  main  floor.     In  the  gal- 
lery, at  the  north  end,  are  located  the  offices  of  the 
company,  the  remainder  of  the  gallery  being  used 
for  pattern   making,   supplies,    etc.     Fig.    5   gives   a 
general  view  of  the  north  end  of  the  building,  look- 
ing toward  the  office  gallery. 

The  electric  crane  which  is  shown  in  the  illus- 
tration was  made  by  Pawling  &  Harnischfeger  of 
Milwaukee  and  purchased  thrcugh  their  agents, 
George  P.  Nichols  &  Bro.  of  Chicago.  It  has  a 
span  of  47  feet  10  inches,  with  a  40-foot  hoist  and 
a  capacity  of  20  tons.  It  travels  the  full  length 
of  the  building,  and  by  means  of  a  novel  steel 
construction  can  be  run  out  of  the  south  end  of 
the  building  to  a  position  directly  above  the  rail- 
road track.  This  enables  the  loading  and  unloading 
of  heavy  machinery  directly  on  the  cars,  without 
the  extension  of  a  railroad  track  within  the  building. 
The  construction  of  this  extension  track  is  shown 
in  Fig.  4  When  the  crane  is  run  out,  it  shoves 
cut  ahead  of  it  a  part  of  the  wall,  which  is  con- 
structed so  as  to  move  on  rollers.  The  cable  and 
pulley  block  pass  through  an  opening  somewhat 
narrower  than  the  width  of  the  crane.  This  opening 
is  closed  ordinarily  by  two  high  doors,  which  slide 
back  across  the  end  of  the  building  on  rollers.  The 
crane  is  of  the  three-motor  type,  and  a  steel  wire 
rope  is  used  for  the  hoist.  The  hoist  has  a  speed 
of  12  to  30  feet,  the  trolley  100  to  150  feet  and  the 
bridge  200  to  250  feet  a  minute. 

The  building  which  contains  the  conveyor  and 
sheet-metal  department  is  180  feet  long  and  100  feet 
in  width,   with  an  elevation   of  32  feet.     The  prin- 
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cipa!  line  of  manufacturing  of  the  H.  \Y.  Caldwell 
&  Son  company  comprises  conveying,  elevating  and 
power-transmitting  machinery,  and  in  this  building 
i~  made  the  Caldwell  helicoid  conveyor,  the  prod- 
uct for  which  the  company  is  probably  most  noted. 
This  conveyor,  which  is  adapted  to  convey  any 
kind  of  small  disintegrated  particles,  consists  prin- 
cipally of  a  spiral  rolled  from  strips  of  hot  steel.  Two 
hot-metal  rolls  arc  used  to  roll  the  strips,  each  ma- 
chine being  directly  driven  by  a  25-horsepower  mo- 
derating at  about  500  revolutions  .1  minute. 
The  connection  is  made  between  the  motor  and 
rolling  machine  by  means  of  a  rawhide  pinion  and 
cut  gear,  the  reduction  in  the  gearing  giving  the 
rolls   a    speed   of   about    150  revolutions   a    minute. 
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FIG.    2.      MODERN   MACHINE  SHOP  ELECTRICALLY  OPERATED. — PLAN  OF  CALDWELL  PLANT. 

These  rolls  are  made  by  the  Caldwell  company,  un- 
der its  own  patent,  and  are  said  to  be  the  only  ma- 
chines of  their  kiml  in  the  country.  The  steel  strips 
from  which  the  spirals  are  rolled  are  heated  by 
oil  in  double-ended  20-foot  furnaces  by  means  of 
the  National  Supply  company's  system.  The  pres- 
sure blowers  for  these  furnaces  are  driven  by  means 
of  motors.  The  other  motors  in  the  rolling  mill 
consist  of  three  five-horsepower  machines,  which 
drive  drill-presses  and  special  machinery  for  the 
manufacture  of  the  conveyors. 

In  the  general  machinery  department  or  machine 
shop  there  are  placed  five  motors.  These  motors, 
as  well  as  the  three  small  ones  in  the  rolling  mill,  are 
mounted  on  brackets  on  the  wall  and  belted  to  the 
shafting,  from  which  the  diffeient  machines  are 
belted  in  turn.  The  machines  are  placed  in  groups, 
according  to  the  special  class  of  work  that  they 
have  to  perform,  and  in  case  of  the  shut-down  of 
any  department,  the  motor  running  that  department 


FIG.     3.        MODERN     MACHINE     SHOP      ELECTRICALLY     OPER- 
ATED.— POWER     HOUSE     AND     STACK     OF 
CALDWELL     PLANT. 

can  be  stopped,  the  cost  of  running  the  shatting 
slopping  with  it.  A  further  subdivision  of  the 
power  units  i>  contemplated  when  additional  ma- 
chines arc  put  in,  the  shafts  being  still  further 
shortened  and  additional  motors  employed  to  drive 
them. 

The  largest  motor  in  the  machine  shop  is  illus- 
trated in  Fig.  6.  It  is  of  15-horsepower  capacity 
and  drives  small  lathes,  a  pulley  machine  and  shap- 
crs,  that  form  a  department  in  the  southeast  corner 
of  the  building.  In  the  northeast  corner  of  the 
shop  a  10-horsepower  motor  drives  a  large  lathe, 
a  bolt  threader,  drill  presses  and  machinery  in  what 


is  known  as  the  fitting-up  department.  Directly 
above  this  department,  in  the  gallery,  is  placed  a 
lo-horsepower  motor,  which  drives  the  machines 
in  the  woodworking  department,  such  as  band  and 
circular  saws,  planer,  mortiser  and  lathes.  On  the 
west  side  of  the  shop  another  10-horscpowcr  motOT 
drives  the  shafting  from  which  are  operated  a  boring 
mill,  planers,  a  cutting-off  tool  and  milling  machin- 
ery. On  the  same  side  of  the  building  is  an  Eaton 
&  Prince  electric  elevator,  used  to  carry  patterns 
and  light  material  between  the  main  floor  and  gal- 
lery.  The  platform  of  the  elevator  is  10  by  20  feet 
in  size,  and  it  has  a  lifting  capacity  of  3,000  pounds 
at  50  feet  a  minute.  The  drum  and  elevator  mech- 
anism is  suspended  from  the  gallery  floor  and  is  belt- 
driven  by  a  /Vi-horse- 
power  motor,  placed 
on  a  hanging  plat- 
form.  The  motors 
installed  arc  all  of  the 
Northern  Electrical 
Manufacturing  com- 
pany's construction 
and  operate  on  the 
220-volt  circuits. 

In  the  lighting  of  the 
buildings  arc  lamps, 
of  the  Adams-Bagnall 
enclosed  type,  are  de- 
pended upon  for  the 
general  illumination 
of  the  shops,  while 
incandescent  lamps 
are  used  for  the  indi- 
vidual lighting  of  the 
machines  and  also  in 
the  offices  and  power 
house.  Of  the  arc 
lamps  one  220-volt 
lamp  is  used  for  ex- 
terior  lighting  in 
front  of  the  works 
and  24  no-volt  arcs 
are  used  inside,  two 
lamps  being  placed  in 
series.  These  lamps 
have  a  rating  of  550 
watts,  with  a  nominal  candlepower  of  2,000.  The 
incandescent  lamps,  300  in  number,  are  of  the  220- 
volt,  lu-candlepower  type. 

The  two  shop  buildings  are  heated  by  means  of 
the  Sturtevant  induced-blast  system.  Air  is  drawn 
through  steam  coils  and  is  then  blown  through 
galvanized  conductors  to  different  parts  of  the 
buildings.  In  the  machine  shop  there  are  two 
fans,  each  driven  by  a  six  by  nine-inch  steam  engine, 
and  in  the  rolling  mill  a  single  fan  is  driven  by  a 
six  by  six-inch  engine.  The  engines  are  supplied 
with  live  steam  from  the  boiler  house.  Their  ex- 
haust, as  well  as  most  of  the  exhaust  from  the 
large  engine  in  the  power  house,  is  turned  into 
the  steam  coils.  In  the  three-coil  heaters  it  is 
estimated  that  there  are  17,658  feet  of  pipe.  The 
heating  system  is  guaranteed  to  change  the  air 
every  20  minutes  and  to  maintain  a  temperature 
in  the  shops  of  650  and  700  in  the  offices,  with  an 
outside  temperature  of  io°  below  zero.  Part  of  the 
exhaust  of  the  main  engine  is  used  in  a  400-horse- 
power  Colles  open  feed-water  heater,  placed  in  the 
engine  room.  The  condensation  from  the  heating 
coils  is  returned  to  this  heater  and  then  to  the  boil- 
ers. In  the  boiler  room  is  a  hot-water  heater,  which 
supplies  hot  water  for  washstands  in  different  parts 
of  the  shops — a  convenience  that  is  greatly  appre- 
ciated by  the  employes. 

The  location  of  the  Caldwell  works  at  some  dis- 
tance from  the  Canal  exchange  of  the  Chicago 
Telephone  company  made  necessary  the  use  of  an 
auxiliary  telephone  charging  set  at  the  plant.  This 
set,  which  is  enclosed  in  a  narrow  cabinet  about 
4%  feet  long  and  3%  feet  high,  is  illustrated  in  Fig. 
7.  It  consists  principally  of  a  no-volt  motor,  op- 
erating at  a  speed  of  1,000  revolutions  a  minute,  and 
two  sets  of  10  secondary  cells,  each  set  having  a 
capacity  of  20  volts.  As  the  motor  has  to  operate 
on  the  220-volt  circuit,  it  is  placed  in  series  with 
a  no-volt  incandescent  lamp,  and  for  the  same 
reason  four  50-volt  lamps  are  placed  in  series  with 
the  10  cells  of  the  battery  set  that  is  being  charged. 
A  five-pole  switch,  at  the  right  of  the  cabinet,  con- 
trols the  battery  circuits  and  the  motor  circuit. 
The  fuse-board  at  the  left  is  a  white-marble  slab 
and  contains  one-ampere  fuses  for  eight  trunk  lines 
and  eight  pairs  of  cords  on  the  office-telephone 
switchboard,  each  line  having  a  separate  battery 
had.  The  switchboard  has  drops  for  40  instru- 
ments. At  present  eight  telephones  and  three  trunk 
lines  are  in  use  by  the  company. 

The  architect  and  consulting  engineer  for  the 
II.  W.  Caldwell  &  Son  company  is  W.  L.  Steb- 
bings  of  Chicago.  He  designed  the  buildings  and 
boiler  and  engine  equipment,  while  the  electrical 
equipment  of  the  works  was  installed  after  con- 
sultation with  Mr.  Pratt. 


Consul  Pooley  of  St.  Helena  writes  that  the  sub- 
marine cable  from  Cape  Town  has  been  laid  to  St. 
Helena,  the  end  having  been  landed  at  Ruperts. 
In  regard  to  the  effect  the  completion  of  the  cable 
will  have  upon  tariff  rates,  the  consul  says:  "The 
present  cable  tariff  from  Cape  Town  to  England 
is  seven  shillings  ($1.70)  a  word;  but  on  comple- 
tion of  the  line  the  rate  will  be  four  shillings  (07 
cents)  direct  to  England,  and  I  presume  an  addi- 
tional  shilling  (24  cents)  to  the  United   States." 


Northwestern     Electrical     Association. 

The  programme  prepared  by  President  Doherty 
and  Secretary  Mcrcein  for  ihe  eighth  annual  con- 
vention of  the  Northwestern  Electrical  association 
held  this  week  at  the  Hotel  Pfister,  Milwaukee, 
is   as   follows: 

Wednesday,   January  17. 

Convene    at    1 1    a.    m. 

Roll-call. 

Reading   of   the    minutes. 

President's  address. 

Report  of  secretary  and   treasurer. 

Election  of  officers. 

Elections  to  membership. 

Reports    of   committees. 

Unfinished  business. 

New  business. 

Wednesday  Afternoon. 

Convene  at  2  p.  m. 

Paper — 'Modern  Development  in  Alternating-cur- 
rent Scries  Arc  Lamps,"  by  R.  Fleming.  Lynn, 
Mass. 

Paper — "Alternating-current  Phenomena,"  by 
Professor  D.  C.  Jackson,  University  of  Wisconsin, 
Madison,  Wis. 

Paper — "Combination  of  Electric-lighting  and 
Hot-water  Heating  Plants,"  by  W.  H.  Schott,  Chi- 
cago. 

Wednesday  Evening. 

Theater  party  (7:30  p.  m.)  at  Bijou  Theater. 
Thursday  Morning. 

Convene  at  10  a.  m. 

"Question  Box" — Questions  and  answers. 

Paper — "Central-station  Economies,"  by  H.  W. 
Frund,  Yincenncs,  Ind. 

Paper — "The  Induction  Motor,"  by  Ralph  D. 
Mershon,  New  York,   N.   Y. 

Thursday  Afternoon. 

Convene  at  2  p.  m. 

Paper — "Relative  Desirability  and  Efficiency  of 
Various  Types  of  Engines  on  Central-staiion 
Loads,"  by  Professor  Richter,  University  of  Wis- 
consin,  Madison,   Wis. 

Paper — "A  Life  Test  of  Incandescent  Lamps,"  by 
Professor  Richardson,  University  of  Minnesota, 
Minneapolis,  Minn. 

Paper — "A  Canadian  Plant,"  by  L.  G.  Van  Ness, 
Quebec,   Canada. 

Thursday  Evening. 

Annual  association  banquet  (8:30  p.  m.).  Hotel 
Pfister,  for  members  and  their  friends  and  invited 
guests.  The  governor  of  Wisconsin,  the  mayor  of 
Milwaukee  and  other  distinguished  guests  are  ex- 
pected to  be  present. 

Friday  Morning. 

Convene  at  10  a.  m. 
Closing  session. 


On  the  eve  of  the  convention  all  the  indications 
point  to  one  of  the  largest  and  most  successful  meet 
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ings  in  the  history  of  the  association.  The  Chicago 
delegation,  trustfully  reposing  its  confidence  in  the 
leadership  of  James  Wolff,  W  W.  Low  and  George 
Whyte,  the  generalissimos  of  the  journey,  will  be 
large  in  numbers  and  enthusiastic  in  spirit.  The 
managers  of  the  McMillin  electrical  plants  will  at- 
tend in  a  body,  and  the  attendance  of  other  members 
and  visitors  from  Wisconsin,  Minnesota,  Michigan, 
Illinois  and  other  states  will  be  unusually  large, 
unless  all  signs  fail. 

The  papers  to  be  read  promise  profitable  instruc- 
tion on  important  topics  of  timely  interest,  and  the 
social  features  are  sure  to  prove  enjoyable. 
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Funeral  of  Mr.  and  Mrs.  Greene. 
The  double  funeral  of  Lieutenant  and  Mrs.  S.  Dan;i 
Greene  took  place  in  Schenectady  ou  the  afternoon 
of  January  nth  from  St.  George's  Episcopal 
Church.  Previous  to  this  a  short  service  of  prayer 
was  held  at  the  house,  where  the  remains  reposed 
side  by  side  in  cedar  caskets,  covered  with  black 
broadcloth,  and  were  viewed  by  friends,  the  caskets 
almost  buried  from  view  in  banks  of  flowers  and 
floral  pieces.  From  the  house  to  the  church  the 
remains  were  escorted  by  Company  E,  Second  New 
York  Infantry,  and  a  detachment  of  the  First  Naval 


Commander  Samuel  Dana  Greene,  the  command- 
ing officer  desires  to  draw  attention  to  the  record 
of  a  life  worthy  of  its  ancestry,  and  one  which 
should  serve  as  an  example  to  all  members  of  the 
naval  militia.  He  was  among  the  founders  of  the 
naval  militia,  and  as  divisional  and  gunnery  officer, 
navigator  and  engineer  officer  and  as  chief  of  staff, 
he  held  eminently  the  respect  and  esteem  of  both 
officers  and  men,  and  his  intelligent  services  were 
constantly  devoted  to  its  efficiency.  At  the  close 
of  the  war  the  governor,  in  token  of  a  faultless 
record,  appointed  him  on  his  staff  to  represent  the 


"In  his  business  career  he  climbed  the  ladder  of 
promotion  by  self-denying,  diligent  and  honorable 
service,- respecting  himself,  respecting  his  employ- 
ers and  respecting  the  work  which  fell  to  his  hands 
to  do.  In  his  intercourse  with  his  official  superiors, 
equals  and  subordinates,  as  well  as  with  his  custom- 
ers and  the  outside  world,  he  was  tactful  but  truth- 
ful, reserved  but  sincere;  often  cordial,  but  never 
familiar;  prompt,  energetic  and  accurate  in  dis- 
charging his  multitudinous  duties. 

"'To  find  his  attitude  on  any  given  question  which 
might  arise,  one  had  only  to  determine  what  would 
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Battalion.  All  the  naval  militiamen  in  the  funeral 
escort  served  under  Lieutenant  Greene  on  the 
Yankee  during  the  Spanish  war. 

The  Rt.  Rev.  William  Croswell  Doane,  bishop  of 
Albany,  and  the  Rev.  J.  P.  B.  Pendleton,  D.  D.,  rec- 
tor of  St.  George's,  conducted  the  service.  The 
church  was  thronged.  All  stores,  shops  and  fac- 
tories were  shut  down  out  of  respect  to  the  memory 
of  Lieutenant  and  Mrs.  Greene,  both  of  whom  were 
greatly  beloved  in  Schenectady.  Flags  on  the  city 
buildings  were  displayed  at  half  mast. 

Governor  Roosevelt  and  these  members  of  his 
staff  attended  the  funeral:  Adjutant-general  Hoff- 
man, Major  Wadsworth,  Col.  George  C.  Treadwell. 
Captains  William  Littauer,  F.  Norton  Goddard  and 
James  M.  Andrews,  and  Lieutenants  Treadwell, 
Mather  and  Prentice.  Captain  J.  W.  Miller,  Lieuten- 
ant-Commanders A.  B.  Fry  and  J.  C.  Agar,  Lieuten- 
ants Andrews,  Barnard,  Craven,  Fish  and  Town- 
send,  Surgeons  Forbes  and  McGowan  and  Pay- 
master Hardington  were  with  the  detachment  of 
the  naval  militia.  Captain  Saterlee  and  Lieuten- 
ants Brown,  Dimmock,  Slayton  and  Sloan,  former 
naval  officers,  were  also  in  attendance. 

The  pallbearers  were  Captain  j.  W.  Miller,  com- 
mander of  the  naval  militia;  Charles  A.  Coffin, 
Joseph  P.  Ord,  W.  L.  R.  Emmet,  Hinsdall  Parsons, 
Howard  C.  Levis,  R.  S.  Sloan  and  Douglass  Camp- 
bell of  New  York,  James  Redfield  of  Utica,  N.  Y.. 
the  Rev.  J.  Russell  Stevenson  of  Schenectady,  C. 
Whitney  Tillinghast  of  Troy  and  Arthur  Clark 
of  Batavia,  N.  Y. 

The  procession  from  the  church  to  the  train  was 
impressive.  First  came  the  mounted  police,  fol- 
lowed by  a  squad  of  policemen  on  foot.  A  martial 
band,  the  local  military  and  the  naval  battalion 
came  next.  Then  came  in  turn  the  two  hearses, 
with  the  bearers,  Governor  Roosevelt  and  staff,  and 
mourners  and  friends  in  carriages.  The  streets 
were  thronged  with  sympathizers.  The  remains 
were  taken  to  Bristol,  R.  I.,  for  interment. 

Among  the  persons  who  paid  a  last  tribute  of 
respect  to  the  deceased  by  their  presence  at  the 
funeral  were:  C.  A.  Coffin,  Eugene  Griffin,  J.  P. 
Ord,  E.  W.  Rice,  Henry  W.  Darling,  M.  F.  West- 
over,  B.  E.  Sunnv,  G.  E.  Emmons,  A.  L.  Rohrer, 
J.  R.  Lovejoy,  F.  P.  Fish.  C.  T.  Hughes.  A.  D. 
Page.  W.  G.  "Whitmore,  J.  W.  Howell.  W.  C.  Fish, 
Charles  B.  Davis.  F.  M.  Kimball  and  E.  H.  Mullin 
cf  the  General  Electric  company;  W.  S.  Howell,  sec- 
retary of  the  Edison  lamp  department,  and  son; 
Luther  Stieringer,  electrical  engineer  of  the  Pan- 
American  Exposition;  W.  S.  Barstow,  electrical 
engineer  of  the  Brooklyn  Edison  company;  M.  J. 
Ihsull.  vice-president  of  the  General  Incandescent 
Arc  Light  company;  J.  H.  McGraw.  Street  Rail- 
way  Journal;  C.  W.  Price,  Electrical  Review;  T.  C. 
Martin.  Electrical  World  and  Engineer;  Lieutenant 
F.  J.  Sprague.  and  Alexander  Henderson  of  the 
Sprague  Electric  company;  W.  H.  Johnson,  general 
manager  of  the  Electric  Vehicle  company  of  Amer- 
ica; R.  W.  Pope,  C.  O.  Mailloux,  W.  J.  Hammer  and 
Dr.  C.  T.  Hutchinson  of  the  American  Institute 
of  Electrical  Engineers;  Major  F.  Norton  Goddard, 
Captain  Craig  Wadsworth  and  First-lieutenant  R.  K. 
Prentice  of  Squadron  A,  New  York  cavalry,  and 
Joseph    Barrc    of    New   York. 


Tributes  to  the  character  and  ability  of  Lieuten- 
ant Greene  were  many  and  sincere. 

Captain  Miller  of  the  naval  militia  issued  the 
following  general  orders: 

"In  announcing  the  sudden  death  of  Lieutenant- 


naval  militia.  The  service  has  lost  one  of  its  finest 
officers  and  the  country  one  of  its  most  patriotic 
and  unselfish  citizens.  The  armories  and  vessels  of 
the  naval  militia  will  display  their  ensigns  at  half 
mast  until  after  the  funeral.  Officers  will  wear  the 
usual  badge  of  mourning.  A  detail  will  be  desig- 
nated from  this  command  to  attend  the  funeral." 

Governor  Roosevelt,  in  speaking  of  the  tragedy, 
said:  ''Dana  Greene  was  a  young  man  for  whom 
I  had  the  very  highest  regard.  His  death  is  a 
calamity." 

A  gentleman  who  knew  and  esteemed  Mr.  Greene, 
but  who  modestly  wishes  to  remain  unknown,  sends 
the  Western  Electrician  the  following  well-written 
estimate  of  the  dead  man's  character: 

"His  place  in  the  class  of  naval  cadets  at  Annapo- 


be  the  view  of  a  tolerant,  impartial  and  honorable 
spectator.  His  zealousness  tor  his  company's  ad- 
vancement never  betrayed  him  into  sharp  practice; 
he  gained  universal  esteem  by  his  uprightness  and 
held  it  by  his  serenity. 

"To  this  man,  at  the  early  age  of  35,  had  come 
a  splendid  position  in  the  business  world,  official 
recognition  of  his  energy  and  ability  as  a  volunteer 
defender  of  the  state  and  nation,  ample  means  and 
a  charming  home,  in  which  was  enshrined  a  woman 
in  every  way  worthy  of  him.  To-day  they  seem 
'but  as  yesterday  when  it  has  passed  and  as  a  watch 
in  the  night.' 

"Yet  their  lives,  and  more  conspicuously  his,  are 
full  of  encouragement  and  fruits.  In  these  days 
when  men  so  often  consent  to  lower  their  standard 
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lis  to  which  he  belonged  was  so  high  that  he  might 
with  confidence  have  looked  forward  to  the  high- 
est preferment  in  a  service  to  which  he  was  de- 
voted, yet  he  manfully  gave  up  his  chance  of  being 
an  admiral  because  he  could  not  see  his  way  to  re- 
maining in  the  navy  without  encroaching  upon  his 
mother's  slender  income.  In  after  life,  when  he 
had  become  a  successful  business  man,  he  always 
cherished  the  earliest  object  of  his  awakened  ambi- 
tion, though  he  never  openly  expressed  regret  that 
he  had  followed  what  seemed  to  him  to  be  the  path 
of  duty. 


of  business  integrity  for  the  sake  of  gain,  it  is  well 
to  bear  in  mind  that  S.  Dana  Greene  left  his  chosen 
vocation  in  life  at  the  call  of  duty,  and  achieved 
success  and  some  measure  of  fame  in  necessity's 
field  with  ideals  intact  and  with  untarnished 
honor." 


The  Kankakee  Heating,  Lighting  and  Power 
company  of  Kankakee,  111.,  has  been  incorporated, 
with  a  capital  stock  of  $5,000.  by  H.  A.  Magruder, 
R.  G.  Resscr  and  W.  Frith,  Jr. 
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Cost  of  Arc  Lighting. 

By   H.    H.    Wait. 

Part  II. 

Curves  of  Illumination. 

The  illuminating  values  of  different  lamps  depend 
quite  as  much  on  their  location  as  upon  the  systens 
of  operation.  A  number  of  curves  have  been 
plotted  to  show  the  illumination  of  the  various  types 
of  lamps  under  different  conditions.  The  ordinates 
of  the  curves  represent  the  illumination  at  various 
distances  from  the  foot  of  the  lamp  post. 

It  has  been  thought  that  for  street-lighting  pur- 
poses it  was  fairer  to  take 
as  illuminating  values  the  il- 
lumination of  a  plane  normal 
to  the  ray  of  light  in  each 
case,  rather  than  the  values 
sometimes  used,  which  rep- 
resent the  illumination  on 
-  the  plane  of  the  street, 
and  are  the  normal  values 
multiplied  by  the  sine  of  the 
angle  between  the  ray  of 
light  and  the  horizontal.  If 
-the  sine  values  had  been 
used,  the  results  would,  of 
course,  have  been  much 
lower  in  value,  and  the  high 
lamps  and  the  lamps  nearer 
"  together  would  have  a  still 
greater  advantage  than  what 
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the  results  of  Matthews  and  his  collaborators,  used 
in  making  the  above  average.  This  was  used,  as 
more  information  was  given  with  the  curve.  The 
lamp  is  hung  iS  feet  above  the  street.  Curve  3 
is  the  same  as  curve  2,  except  that  the  illumination 
from  two  lamps  300  feet  apart  is  considered,  the 
result  being  the  summation  of  two  curves,  like 
curve  -'.  Curve  4  represents  the  illumination  from 
six  50-candlepower  incandescent  lamps,  in  clusters 
of  iwo  on  posts  150  feetapart.is  tut  above  the  street. 
The  illumination  from  these  lamps  was  assumed 
to  be  a  hemisphere  of  100  candlepower  in  radius. 
No  reflector  was  used  and  no  allowance  was  made 
for  upper  hemisphere.  At  three  watts  per  candle 
these  six  lamps  would  consume  900  watts,  which 
is  the  same  power  as  given  to  the  two  arc  lamps. 
Curve  5  is  for  an  alternating  enclosed  lamp,  with 
opalescent  inner  globe,  taking  327  watts  at  the 
arc,  as  given  by  Matthews  et  al.  No  reflector 
was  used.  The  candlepower  distribution  curve  of 
the  lamp  was  corrected  in  the  ratio  of  450  to  327 
watts.  It  is  to  be  regretted  that  no  better  curve 
for  the  alternating  lamp  was  at  hand  for  the  pur- 
pose, as  it  undoubtedly  does  not  show  the  alter- 
nating  lamp   to  full   advantage. 

It  will  be  noted  that  in  the  discussion  of  Mr. 
Matthews'  paper,  Mr.  Marks  thought  that  the  di- 
rect-current lamp  would  be  less  than  35  per  cent, 
better  in  efficiency  than  the  alternating-current  lamp 
taken;  whereas,  the  paper  gives  more  than  50  per 
cent,  better  efficiency  for  the  direct-current  lamp. 
Mr.  Matthews,  in  a  recent  letter,  has  also  stated 
that    he   thought   this   value   should   be    reduced    to 
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I  in  the  other  figures.  The  lamps  are  100  feet  apart 
and  18  feet  high.  Curve  3  is  for  two  alternating- 
current  enclosed  lamps,  as  in  the  other  figures,  iS 
feet  high. 

The  mean  ordinates  are  0.35  for  the  incandescent 
lamps,  0.76  for  the  direct-current  enclosed  lamps 
and  0.2S  for  the  alternating-current  enclosed  lamps. 
The  relatively  poor  showing  of  the  alternating-cur- 
rent lamps  in  this  case  is  partially  due  to  the  low 
efficiency  of  the  lamp,  as  discussed  previously,  and 
partly  to  the  fact  that  its  light  is  more  concentrated 
near  the  horizontal  plane.  Reflectors  on  the  lamps 
and  reflection  from  buildings  would  bring  up  the 
utility  of  the  alternating-current  lamp  considerably. 

Conclusion. 

A  perusal  of  the  table  on  the  next  page,  which  gives 

a  summary  of  the  different  systems,  makes  it  evi- 
dent that  open  direct-current  arc  lamps  show  up 
<|uite  well  as  compared  with  more  recent  im- 
provements, when  only  the  ^ 
quantity  of  light  is  taken" 
into  consideration.  It  must 
be  borne  in  mind  that  to 
get  these  results  for  open 
arcs  the  most  modern  ap- 
paratus has  been  taken  in- 
the  station,  and  the  operat- 
ing expenses  are  also  re- 
duced to  the  best  average 
modern  practice.  It  is  per-_ 
haps  not  fair  to  compare 
the      open      and      enclosed 


h 
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the  curves  show.  It  is  probable  that  the  useful  effect 
is  somewhere  between  the  normal  and  sine  values, 
but  nearer  the  normal. 

In  all  cases  no  reflectors  have  been  used  and  no 
allowance  has  been  made  for  the  upper  hemisphere 
of  light.  There  is  no  doubt  that  the  light  in  the 
upper  hemisphere  is  of  considerable  value,  even 
without  the  use  of  reflectors,  as  the  illumination 
of  surrounding  buildings  and  trees  saves  a  consid- 
erable percentage  of  the  upper  hemisphere  of  light, 
especially  in  wet  weather.  It  will  be  noted  that  the 
incandescent  and  alternating  arc  lamps  would  both 
be  quite  materially  improved  if  some  allowance 
could  be  made  for  the  upper  hemisphere. 

Fig.  14  is  a  comparison  of  different  arc  lamps 
hung  300  feet  apart  and  incandescent  lamps  150 
feet  apart.  Curve  1  represents  the  illumination  from 
a  direct-current  enclosed  arc  of  450  watts.  The 
candlepower  curve  for  this  lamp  was  obtained  by 
averaging  the  curves  given  by  the  following  ex- 
perimenters: 

Watts  at  arc. 

Matthews,  Thomson   and    Hilbish,  Institute  paper 384 

Opalescen;  inner  globe. 

Freedman.  Burroughs  and  Rapaport,  Institute  paper 410 

Opalescent  inner,  no  outer  globe. 

Marks,  Electrical  Congress 504 

Thin  opal  inner  and  clear  outer  globe. 

In  each  case  the  curves  were  in- 
creased or  diminished  in  the  ratio 
of  the  watts  to  reduce  them  to  450. 
The  illumination  would,  of  course, 
not  vary  in  direct  ratio  with  the 
watts,  but  it  was  thought  that  the 
error  introduced  in  this  way  would 
be  small  compared  with  the  great 
discrepancies  introduced  by  other 
factors. 

Curves  showing  the  variation  of 
the  efficiency  with  different  values 
or  arc  wattage  appear  to  have  maxi- 
mum   values    depending   on    a   great 


something  less  than  35  per  cent,  so  that  it  is  fair 
to  assume  that  the  illumination  curve  from  the 
alternating-curren't  lamp  should  be  raised  about 
20  per  cent,  through  all  the  curves. 

Curve  6  is  the  same  as  curve  2,  except  that  the 
lamp  has  been  raised  from  18  feet  to  30  feet  high. 
It  will  be  noticed  that  the  street  illumination  is 
less  near  the  lamp,  but  begins  to  be  greater  at 
distances  over  140  feet.  At  300  feet  the  high  lamp 
gives  about  one-third  more  illumination.  The  mean 
ordinates  come  out  as  follows: 

Two  D.  C.  enclosed,  18  feet  high,  300  feet  apait  (mean  re- 
sults)       340 

Two  D.  C.  enclosed.  18  feet  high,  300  feet  apirt,  Matthews 
et  al 180 

Two  D.  C.  enclosed,  30  feet  high,  300  feet  apart,  Matthews 
et  al 059 

Two  A.  C.  enclosed,  18  feet  high.  300  feet  apart,  Matthews 
et  al 051 

Six  50-c.  p.  incandescent,  bunches  of  two,  150  feet  apart, 
(intan  results) 140 

It  will  be  noted  that  the  mean  illumination  from 
the  incandescent  lamps  is  considerably  higher  than 
any    but    the    direct-current,    low-hung    lamps. 

The  curves  in  Fig.  15  show  the  relative  illumina- 
tions with  a  600-foot  distance  for  the  arc  lamps. 
Curve  I  is  the  direct-current  enclosed  lamp,  from 
mean  results,  as  in  curve  1  of  Fig.  1.  The  lamps 
are  placed  30  feet  high.  Curve  2  represents  the  il- 
lumination from  six  50-candlepower  incandescent 
lamps,  100  feet  apart,  15  feet  high.  Curve  3  is  for 
the  alternating  lamp,  as  in  curve  5,  Fig.  14,  except 
that  it  is  hung  30  feet  high.  Curve  4  is  the  illumi- 
nation from  two  of  the  lamps  of  curve  1,  600  feet 
apart. 

The  value  of  the  mean  ordinate  for  the  two  direct- 
current  enclosed  lamps  is  0.112.  The  mean  ordinate 
for  two  alternating  lamps  would  be  0.035.  The 
mean  ordinate  fur  the  incandescent  lamps  is  0.11. 
It  will  be  seen  that  the  relative  effectiveness  of  the 
incandescent  lamps  increases  quite  materially  with 
the  distance  between  arc  lamps,  and  that  at  greater 


lamps  without  any  consideration  of  the  quality  of 
the  light,  so  that  we  will  have  to  discount  the  results 
for  open  arc  lamps,  depending  a  great  deal  on  indi- 
vidual   opinion. 

The  alternating  arcs  do  not  show  very  favorably 
in  making  the  various  comparisons.  The  principal 
loss  comes  from  the  relative  inefficiency  of  the  arc 
itself.  If  this  can  be  improved  upon  or  if  the  ratio 
taken  between  the  direct-current  and  alternating- 
current  arc  can  be  brought  down,  the  relative  econ- 
omy of  the  alternating-current  systems  would  in- 
crease quite  rapidly. 

In  general,  it  will  be  seen  that  the  direct-current 
plants  are  the  most  favorable  for  places  where  the 
whole  or  nearly  all  the  output  is  used  for  arc  light- 
ing. Where  but  a  small  portion  of  the  load  is  arc 
lighting,  either  the  straight  alternating  systems  or 
some  of  the  systems  transforming  into  direct  con- 
tinuous current  by  means  of  motor  generators  or 
rectifiers  would  be  the  most  practicable. 

There  seems  to  be  no  particular  reason  why  large 
direct-current  lighting  or  railway  plants  should  not 
go  into  the  series  arc-lighting  business  more  than 
has  been  the  practice.  It  appears  that  they  could 
operate  arc  lights  or  direct-current  series  incan- 
descents  with  very  good  economy  as  far  as  the 
lighting    is    concerned,    and    probably    increase    the 


economy  of  operation  of 
the  rest  of  the  plant  as 
well.  Where  there  are  al- 
ready storage  batteries 
installed,  there  are  a  num- 
ber of  additional  advan- 
tages resulting  from  the 
combination.  In  this  con- 
nection it  might  be  well 
to  note  that  the  ordinary 
direct-current  arc  machine 
is  perhaps  the  best  suited 
of  all  generators  to  be 
driven   at    variable    speed, 


many  conditions,  and  it  was  not  thought  worth  while 
to  attempt  to  assume  any  factors  for  correcting  the 
curves  other  than  in  the  direct  ratio  of  the  wattage. 
It  is  lamentable  that  there  have  not  been  more 
curves  published,  giving  full  information,  and  that 
we  have  tn  fall  back  on  such  methods  as  the  above 
if  we  do  not  care  to  work  from  the  results  of  in- 
dividual experiment. 

Curve  1   shows  the  light  from  one   such  average 
lamp,  hung  18  feet  high.     Curve  2  is  plotted   from 
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distances  between  arc  lamps  the  incandescent  sys- 
tem would  give  a  much  belter  mean  illumination. 
Fig.  16  is  a  comparison  of  the  lighting  at  short 
distances,  such  as  would  occur  in  the  business  dis- 
trict of  a  city.  Curve  1  is  the  illumination  from 
six  50-candlepower  incandescent  lamps,  taking  a 
total  of  900  watts,  located  in  clusters  of  two,  50 
feet  apart.  The  height  above  the  street  is  15  feet. 
Curve  2  gives  the  illumination  from  two  of  the 
mean  direct-current  enclosed  lamps  taken  for  curves 
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so  that  there  is  not  likely  to  be  any  great  disturbance 
<»n  the  arc  circuits  caused  by  a  fluctuation  of  speed 
or  voltage  in  a  railway  plant. 

The  problem  of  building  motors  to  run  at  a  fairly 
constant  speed,  with  reasonable  variations  in  volt- 
age, has  also  been  taken  up  recently  and  solved 
with   fair  success. 

The  curves  of  illumination  (Figs.  14  to  16)  seem 
lo  show  that  arc  lighting  is  by  far  the  most  eco- 
nomical    method    of    lighting    the    central    parts    of 
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cities,  while  in  sparsely  populated  districts  incan- 
descent lamps  seem  to  have  a  great  many  advan- 
tages. There  is  no  doubt  but  what  the  very  glare 
of  an  arc  lamp  impresses  the  public  considerably, 
and  that  m  passing  from  open  arcs  to  enclosed  and 
then  to  incandescent s,  we  are  losing  this  effect  and 
tending  in  the  direction  of  Wejsbach  or  ordinary 
gas  lighting. 

Discussion. 

F.  N.  Boyer:  I  had  hoped  to  come  prepared 
this  evening  with  some  figures  based  on  the  actual 
operation  of  the  Hartford  system  in  a  number  of 
stations  in  which  it  has  been  installed  throughout 
the  country.  It  was  only  a  few  days  ago  that  my 
attention  was  called  to  the  very  interesting  paper 
read  by  Mr.  Wait  this  evening,  and,  owing  to  the 
holidays  intervening,  and  some  rather  pressing  busi- 
ness, I  was  unable  to  get  what  I  wanted.  And, 
therefore,  rather  than  discuss,  the  figures  which 
are  given  by  Mr.  Wait,  I  will  refer  briefly  to  what 
has  been   done  in  the  installation  of  the  system. 

Something  over  a  year  and  a  half  ago  the  first 
installation  was  made  at  Hartford,  Conn.  Since  that 
time  something  over  6,000-light  capacity  has  been 
installed  in  other  cities.  In  nearly  every  instance 
the  installation  was  not  made  until  after  the  Hart- 
ford system  had  been  inspected,  either  by  the 
prospective  purchasers  or  by  engineers  appointed 
by  them.  Of  course,  in  the  first  place,  the  only 
place  to  inspect  it  was  at  Hartford.  Since  then 
so  man}-  installations  have" been  made  in  various 
parts  of  the  country,  that  it  was  not  necessary  to 
go  to  Hartford;  plants  could  be  seen  nearer  home. 
A  notable  instance  of  the  installation  of  this  sys- 
tem is  at  Omaha,  with  400  lights  used  for  street 
lighting,  where  the  direct-current  open  type  has 
been  replaced  b}r  the  same  number  of  the  alternating- 
current,   enclosed  series,  6.6-ampere   lamps. 

In  St  Louis,  where,  you  all  know,  the  Mis- 
souri-Edison company  has  been  practically  operat- 
ing the  Hartford  system,-  instead  of  having  an  auto- 
matic regulating  transformer,  it  has  been  using  a 
transformer  with  fixed  coils  and  a  hand  regulator, 
using  the  open  arcs  instead  of  the  enclosed  arcs. 
When  the  Missouri- Edison  company  installed  its 
underground  three-wire  system,  instead  of  putting 
in  the  open  arcs,  it  put  in  enclosed  arcs,  using, 
however,  a  multiple  arc,  instead  of  a  series  arc. 
The  reason  for  this  was  that  the  company  wanted 
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mains.  The  St.  Louis  people  and  the  Omaha  peo 
pie  both  have  large  installations,  and  they,  as  well 
as  the  owners  of  a  100-light  installation  at  Adrian, 
Mich.,  report  very  favorably.  The  general  public,  the 
people  whom  the  lamp  owners  are  trying  to  please, 
are  as  well  satisfied  as  they  were  with  the  old  sys- 
tem, and,   in  some  cases,   better. 


tern  is  the  system  to  install.  In  that  case  we  be- 
lieve that  the  direct-current,  operating  from  a  di- 
rect-current series  machine,  with  enclosed  arc  lamp, 
is  the  system  to  install.  For  a  local  lighting  com- 
pany doing  a  commercial  business  as  well  as  street 
lighting,  there  is  no  doubt  at  all  that  the  Hartford 
system,    used    in    connection    with    the    alternating 
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It  has  been  clearly  established,  of  course,  from 
a  commercial  point  of  view,  that  the  enclosed  arc 
lamp  is  a  success  for  street  lighting.  As  to  its 
economy  in  operation,  we  don't  claim  that  for  a 
station  operating  street  lighting  aione — that  is,  not 
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machine,  is  the  proper  system  to  install.  Take 
Omaha,  for  instance.  The  company  in  that  city 
some  few  years  ago  had  a  station,  I  think,  of  three 
stories,  and  each  one  of  the  stories  was  filled  with 
operating  machinery.  Now  there  is  a  one-story 
building,  since  the.  installation  of  the  Hartford  sys- 
tem, and  the  company  has  scarcely  filled  the  first 
floor,  using  the  alternating  current  successfully, 
with  large  units,  by  which  motors,  arc  lamps  and 
incandescent  lamps  are  supplied  from  the  same 
source  of  power.  That  is  where  we  claim  that  the 
alternating  series   system   is   economical. 

I  am  sorry  that  the  time  was  so  short  that  we 
could  not  present  to  you  some  figures  showing 
the  actual  operation  of  the  Hartford  system.  At 
some  future  time  I  will,  perhaps,  be  able  to  give 
you  those  figures,  because  the  system  has  been 
watched  very  closely,  both  by  the  managers  of  the 
companies  that  have  installed  the  system  and  by 
our  own  engineers,  and  we  are  now  just  about 
prepared  to  give  figures  based  on  actual  operations. 
\To  be  conti7iued.~\ 


COST    OF    ARC    LIGHTING. — SUMMARY    OF    RESULTS. 


Contract    Agreed    Upon    for    Drainage 
Canal  Waterpower. 

Committees  representing  the  Chicago  City  Coun- 
cil and  the  Sanitary  Disirict  agreed  on  January  nth 
upon  the  terms  of  a  contract  by  which  the  city  will 
acquire  the  waterpower  to  be  developed  from  the 
Chicago  Drainage  Canal.  According  to  the  terms 
agreed  upon,  the  waterpower  is  to  be  drawn  from 
the  windage  basin  at  Lockport  by  a  canal  starting 
from  the  southeast  corner  and  running  southward, 
and  is  to  be  located  between  one  and  two  miles 
from  the  basin.  The  city  is  to  construct,  at  its  own 
expense,  the  canal,  the  powerhouse  and  the  tail- 
race,  returning  the  water  to  the  tailrace  of  the  con- 
trolling works.  The  lease  is  to  run  from  July  I, 
1901,  to  July  1,  1976.  The  work  is  to  be  begun 
within  90  days  and  the  rent  is  to  begin  July  I,  1901, 
whether  the  work  is  done  then  or  not.  The  rent  is  to 
be  at  the  rate  of  $4  a  horsepower  at  the  wheel,  as 
distinguished  from  the  electrical  terminus  in  Chi- 
cago. 

It  is  specified  in  the  contract  that  the  power  is 
to  be  used  for  nothing  besides  municipal  service 
without  the  consent  of  the  drainage  board.  On 
the  other  hand,  the  drainage  board  is  to  have  all 
it  may  want  of  it  for  drainage  channel  purposes,  by 
paying  $4  a  horsepower  for  it.  The  city  is  required 
to  develop  all  the  waterpower  possible  at  the  point 
selected.  It  is  to  be  allowed  to  erect  its  poles  on 
the  channel  right  of  way,  subject  to  removal  by  the 
board.  Finally,  it  is  stipulated  that  as  the  city  ex- 
pects to  raise  the  money  for  this  work  by  bonding 
the  revenues  of  the  city  water  department,  the  con- 
tract shall  be  null  and  void  if  the  Supreme  Court 
shall  decide  that  the  bonding  is  illegal.  In  that 
case  the  drainage  board  is  to  reimburse  the  city 
for  work  already  done. 

The  fall  of  water  at  the  location  of  this  water- 
power  will  be  20  feet,  and  the  trustees  estimate  the 
waterpower  at  20,000  horsepower,  and  the  revenue 
from  it  at  $80,000.  The  city,  on  the  other  hand, 
expects  to  reduce  the  cost  of  the  waterworks  and 
the  street-lighting  department  from  one-quarter  to 
one-third.  The  necessary  expenditures  of  the  city 
are  estimated  at  all  the  way  from  $3,000,000  to 
$5J  000,000.  ( 
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The  government  of  the  Dominion  of  Canada  is 
now  considering  the  curious  application  of  a  British 
Columbia  syndicate  for  foreshore  privileges  in  Van- 
couver  harbor.  The  scheme  is  to  establish  a  large 
electric  power-de vclopment  plant  to  be  driven  by 
the  water  that  rushes  into  the  harbor  of  Vancouver, 
through  the  Narrows,  at  nearly  all  stages  of  the 
tide.  Prospect  Point,  which  is  one  of  the  best 
known  of  the  scenic  attractions  of  Vancouver  at  the 
entrance  of  the  harbor,  may  be  the  site  of  the 
principal  works  for  the  generation  of  electricity  to 
supply  the  lower  mainland  with  power.  About 
2.000  feel  of  the  foreshore,  extending  out  150  feet 
from  the  narrowest  part  of  the  harbor,  is  asked  at 
that  point,  and  farther  down  at  Brockton  Point 
about  the  same  amount  of  property  is  included  in 
the  request  from  the  government.  Further  up,  on 
the  opposite  side  of  the  city  of  Vancouver,  there 
are  extensive  tide  flats,  opposite  which  are  dan- 
gerous narrows,  and  this  location  the  syndicate  asks 
to  be  granted  to  it  for  a  distance  of  one  mile  long 
and  half  a  mile  in  width,  with  about  Half  as  much 
land,   also,   on   the   opposite   side   of  the   Narrows. 


The  three  points  are  far  enough  apart,  it  is  confi- 
dently asserted,  so  that  the  tide  changes  relatively 
at  different  times,  and  there  is  always  a  run  of  five 
or  six  miles  an  hour  at  one  of  them.  The  promoters 
prudently  add  that  if  all  else  should  fail,  there  is  a 
large  stream  running  through  the  tide-lands  from 
the  mountains,  and  this,  in  itself,  would  be  suffi- 
cient to  supply  all  demands.  Tf  the  government 
grants  the  concessions,  it  is  said  that  a  strong  local 
company  will  be  formed  to  exploit  the  proposition. 
There  have  been  many  schemes  to  "harness  the 
tides,"  but  this  seems  to  be  on  an  unusually  pre- 
tentious scale.  It  is  evident  that  the  Canadian  pro- 
moters are  not  far  behind  their  American  brethren 
in   fertility  of  resource. 


It  is  gratifying  to  observe  that  the  new  French 
law  to  protect  the  patent  and  trademark  rights  of 
foreign  exhibitors  during  the  Paris  Exposition  is 
considered  satisfactory.  On  this  point  some,  ap- 
prehension had  been  felt  by  American  manufac- 
turers who  wished  to  exhibit,  but  it  is  thought  that 
the  special  statute  gives  ample  protection.  The 
regular  French  law  allows  no  exhibition  of  an  in- 
vention on  French  territory  prior  to  the  application 
for  the  patent.  The  new  law  allows  exhibition  at 
the  exposition  and  gives  the  inventor  three  months 
after  the  close  of  the  exposition  to  apply  for  hi's 
French  patent.  Under  the  old  law  the  importation 
into  France  of  a  patented  article  without  permis- 
sion of  the  French  government  would  vitiate  the 
patent.  By  the  new  law  all  exhibits  at  the  exposi- 
tion are  allowed  to  come  in  without  danger  to  ex- 
isting patents.  Other  concessions  are  made. 
Trademarks  arc  provided  for.  It  is  said  that  United 
States  exhibitors  will  incur  less  danger  of  having 
their  trademarks  infringed  in  Fiance  than  in  this 
country,  because  the  French  law  is  exceedingly 
severe. 


What  is  the  total  number  of  automobiles  now  in 
use?  A  newspaper  of  Paris  has  conducted  what  it 
claims  to  have  been  an  exhaustive  inquiry  to  an- 
swer this  question.  The  following  is  given  as  the 
result:  Automobiles  registered  in  Paris,"  3,701;  in 
the  suburbs  of  Paris,  1,219;  in  the  rest  of  France, 
2,445;  in  the  whole  of  Germany,  1,427;  in  the  whole 
cf  England,  530;  in  the  United  States,  less  than 
300.  Another  paper,  the  Velo — this  one  of  some 
technical  authority — questions  the  accuracy  of  these 
figures,  at  least  for  the  foreign  countries.  It  may 
very  well  do  so,  for  the  figure  given  for  the  United 
States  is  much  too  low.  The  number  of  automo- 
biles in  this  country  is  certainly  not  less  than  800 
and  is  probably  over  1,000.  Taking  900  as  .1  fair 
estimate  for  the  United  States,  and  assuming  the 
correctness  of  the  other  figures  given — which  is 
perhaps  somewhat  doubtful — the  total  is  10,222.  If 
to  this  are  added  the  returns  from  Canada,  Austria 
and  other  countries  where  the  new  vehicles  have 
made  their  appearance,  the  footing  for  the  whole 
world  would  be  about  10,400,  of  which  France  lays 
claim  to  more  than  70  per  cent. 


So  rapid  has  been  the  growth  of  the  telephone 
business  within  the  last  few  years  that  there  are  not 
lacking  those  who  predict  that  a  telephone  will  be 
a  part  of  the  equipment  of  every  well-ordered 
household  in  the  United  States  within  the  next  dec- 
ade. Of  course,  a  practically  universal  use  of  the 
telephone  can  only  come  about  by  a  great  reduction 
in  existing  rates,  but  as  the  tendency  is  altogether 
in  the  direction  of  lower  prices  for  telephone  service 
— except  in  the  case  of  a  few  Independent  concerns 
in  small  cities  that  went  to  the  extreme  of  starting 
in  business  with  rates  so  low  that  the  service  could 
not  be  maintained  at  the  price — it  is  probable  that 
the  telephone  will  come  into  use  for  residence  con- 
nections to  an  extent  far  surpassing  anything  yet 
attained. 

To  a  very  great  degree  the  thanks  of  the  public 
will  be  due  the  Independent  telephone  people  for 
this  extension  of  the  facilities  of  modern  life.  In 
the  days  of  its  unquestioned  monopoly  the  Bell 
company  had  no  need  to  popularize  the  telephone; 
it  preferred  a  limited  service  at  high  prices  to  a 
widespread  use  of  the  telephone  at  rates  within  the 
reach  of  persons  of  moderate  means.  Now  the 
conditions  are  changed.  The  Independents  saw  the 
possibilities  of  the  telephone  field;'  they  realized  that 
in  competing  with  the  old  monopoly  they  must 
make  fair  prices  and  develop  the  great  opportunity 


of  popularizing  the  telephone  that  the  Bell  people 
had  neglected.  This  they  are  doing,  with  the  re- 
sult that  the  older  companies  are  awakening  to  the 
situation  and  going  in  for  extensions  all  over  the 
country  with  a  zeal  and  vigor  they  would  not  have 
achieved  in  50  years  had  there  been  no  competition. 
The  people  are  getting  the  benefit  now  in  many 
parts  of  the  country;  they  will  receive  a  far  greater 
benefit  in  the  future.  They  owe  a  debt  of  gratitude 
to  the  Independent  telephone  men  which  they  should 
not  forget. 


After  prolonged  discussion  and  negotiation  there 
seems  to  be  a  good  prospect  that  the  power  de- 
veloped by  the  Chicago  Drainage  Canal  will  be  elec- 
trically transmitted  from  the  controlling  works  at 
Lock-port,  111.,  to  Chicago  and  used  to  drive  the 
pumping  works  and  electric  street-lighting  plants  of 
the  city.  The  city  is  to  build  all  hydraulic  and  elec- 
trical plant  necessary  and  to  lease  the  power  at 
$4  a  horsepower  per  annum,  with  the  proviso  that 
it  must  take  all  the  power  available.  It  is  estimated 
that  when  the  channel  is  fully  in  use  from  16,000  to 
20,000  horsepower  can  be  utilized.  The  city  is  to  raise 
the  money  by  bonding  the  water-department  reve- 
nues, and  it  is  provided  that  the  power  be  used 
for  nothing  but  municipal  purposes  without  the 
permission  of  the  trustees  of  the  Sanitary  District. 
That  is  the  plan  now  agreed  upon  by  a  committee 
of  the  City  Council  and  the  drainage  trustees,  but 
the  project  has  not  yet  reached  the  stage  of  a  formal 
contract. 

There  are  no  engineering  obstacles  in  the  path 
of  the  proposed  power  transmission,  and  the  plan 
appears  to  offer  a  prospect  of  greatly  improved 
street  lighting  at  comparatively  small  cost. 


Mexico,  gives  promise  of  adding  materially  to  the 
world's  stock  of  rubber,  and  the  fact  is  of  consider- 
able interest  to  electrical  consumers  of  this  ex- 
pensive but  indispensable  product.  The  following 
facts  in  relation  to  rubber-growing  in  Mexico  are 
disseminated  by  the  United  States  consul-general, 
Mr.  Hardy:  "Land  suited  to  the  growth  of  rubber 
can  be  had  anywhere  from  $1  to  $15  per  acre.  The 
titles  will  be  found  vested  in  private  ownership; 
none  are  in  the  government.  The  land  will  in  all 
cases  be  a  dense  jungle.  Rubber  may  be  planted 
from  branch  cuttings,  root  cuttings  and  from  trees 
grown  in  the  nursery  from  seeds.  From  150  to  300 
trees  are  set  to  the  acre,  and  they  are  tapped  any- 
where from  five  to  15  years  after  planting,  accord- 
ing to  the  locality.  Under  the  most  favorable  con- 
ditions, a  tree  will  yield  an  average  of  one  to  two 
pounds  of  rubber.  The  present  market  price  at 
Froutera  is  $1.44  Mexican  (about  67  cents  in  United 
States  currency)  a  pound.  The  tree  is  long-lived 
and  the  production  increases  with  age.  No  ma- 
chinery is  required  for  handling  the  gum.  The 
rubber  plantations  of  Mexico,  as  a  rule,  are  remote 
from  centers  of  population;  they  are  always  thinly 
inhabited.  Oriental  labor  must  be  imported.  The 
approximate  wage  is  $1  silver  (47  cents  gold)  a 
day.  Knowledge  of  the  language  of  the  country  is 
desirable  for  a  person  about  to  engage  in  the  culti- 
vation of  rubber.  The  rubber  tree  of  Mexico  is 
found  growing  from  the  Guatemalan  boundary  as 
far  north  as  Tuxpan  on  the  Gulf  coast  and  as  far 
north  as  Colina  on  the  Pacific  coast.  The  maturity 
of  the  tree  and  its  production  are  measured  by  the 
quantity  and  uniform  distribution  of  the  rainfall, 
together  with  high  temperature  throughout  the 
year.  In  low  altitudes,  localities  of  150  and  200 
inches  of  rainfall  distributed  over  eight  or  10 
months  in  the  year  enjoy  the  best  conditions,  al- 
though rubber  does  grow  where  they  have  six 
months  of  rain  and  six  months  of  dry  weather;  but 
in  these  localities  it  requires  from  12  to  15  years 
for  the  tree  to  mature,  while  in  districts  with  an 
ample  rainfall  it  will  flower  within  five  or  six  years." 

Owing  to  high  price  and  the  prospect  of 
scarcity  the  cultivation  of  rubber  is  engaging  wide- 
spread attention.  An  agent  of  the  French  govern- 
ment recently  made  an  extended  journey  through- 
out Brazil  to  collect  cuttings  and,  seeds  of  rubber 
trees  in  the  endeavor  to  introduce  the  cultivation  in 
French  colonies.  As  far  as  the  Mexican  product  is 
concerned,  as  there  seems  to  be  a  probability  of 
some  supply  from  that  country,  it  would  be  inter- 
esting to  know  how  it  compares  in  quality — for  in- 
sulation, for  instance — with  the  rubber  of  the  Ama- 
zon district. 
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The  Work  at  Niagara. 

There  is  every  prospect  that  the  turbines  that 
will  be  installed  in  the  new  wheel-pit  of  the  Niagara 
Falls  Power  company  will  be  an  improvement  on 
those  now  in  use  in  the  present  pit.  To  some  peo- 
ple this  may  be  a  strange  possibility,  for  the  reason 
that  it  has  been  thought  that  the  Niagara  turbines 
approached  perfection  very  closely.  Experience 
has,  however,  demonstrated  to  the  engineers  who 
have  had  to  do  with  the  great  water-wheels  that 
improvements  can  be  made  in  them,  and  on  Tuesday, 
January  oth.  Dr.  Coleman  Sellers  of  Philadephia, 
who  is  the  chief  engineer  of  the  Niagara  Falls 
Power  company,  and  \Y.  A.  Brackenridge,  who  is 
the  resident  engineer  at  Niagara  Falls  of  the  same 
company,  sailed  from  New  York  on  the  North 
German  Lloyd  steamer  Columbia  for  Genoa.  From 
Genoa  the  gentlemen  named  will  travel  to  Geneva, 
Switzerland,  where  they  will  meet  and  consult  with 
the  famous  Swiss  engineers,  Piccard  and  Pictet. 
Messrs.  Piccard  and  Pictet  are  the  engineers  who 
designed  the  Niagara  turbines,  and  the  American 
engineers  mentioned  will  place  before  them  for 
consideration  several  suggestions  in  the  way  of  what 
they  deem  will  be  improvements.  If  all  agree,  then 
new  designs  will  be  adopted,  and  the  new  wheels 
will  conform  to  the  changes. 

All  of  the  turbines  now  in  use  by  the  Niagara 
Falls  Power  company  were  made  by  the  I.  P.  Mor- 
ris company  of  Philadelphia,  and  there  is  every 
reason  to  believe  that  the  turbines  for  the  new  pit 
will  be  made  in  the  same  extensive  plant.  It  will 
be  recalled  that  the  plans  for  the  development  of 
the  power  at  Niagara  were  passed  upon  by  an  inter- 
national commission,  and  the  meeting  of  Dr.  Sel- 
lers, W.  A.  Brackenridge  and  the  Swiss  engineers 
will  practically  make  a  second  commission  to  con- 
sider changes  suggested  by  the  experience  of  op- 
eration. 


In  an  address  on  "The  Progress  of  the  Mechani- 
cal Arts  in  Three-quarters  of  a  Century,"  delivered 
at  the  recent  celebration  of  the  seventy-fifth  anni- 
versary of  the  Franklin  Institute  of  Philadelphia, 
Dr.  Coleman  Sellers  had  this  to  say  of  the  develop- 
ment at  Niagara: 

"The  plant  of  the  Niagara  Falls  Pow-er  company 
offers  evidence  enough  of  the  remarkable  progress 
that  has  been  made,  not  only  in  the  mechanic  arts, 
but  in  the  high  scientific  ability-  required  to  design 
machines  that  had  no  precedent  in  size  or  in  exact 
requirements  as  expressed  in  the  specifications  pre- 
determining each  requirement  as  to  the  results  to 
be  accomplished.  Thus,  the  designers  of  the  dyna- 
mos were  called  upon  to  guarantee  an  output  from 
each  unit  of  power  with  so  high  an  efficiency  that 
all  the  magnetic  and  electric  losses  in  the  machine 
would  not  amount  to  over  2V2  per  cent.  This  re- 
quirement was  fulfilled,  and  when  subsequent  ma- 
chines were  installed  the  result  was  even  more 
favorable  than  in  the  first  instance.  The  final  re- 
sult is  the  crucial  test  of  all  progress,  and  certainly 
we  have  in  those  of  our  industries  wdiich  require 
mechanical  skill  sufficient  evidence  of  the  marvelous 
progress  that  has  been  achieved  during  the  past  75 
years. 

"As  I  have  taken  occasion  to  mention  the  work 
at  Niagara  Falls,  which  has  engaged  so  much  of 
my  attention,  it  may  interest  those  who  are  not 
familiar  with  the  results  of  this  undertaking  to  hear 
something  further  in  regard  to  it  At  Niagara  Falls 
we  had  for  the  first  time  to  construct  a  tunnel  that 
would  be  adapted  as  a  tail  race  to  the  development 
of  100,000  horsepower.  The  International  Niagara 
Commission  had  decided  that  5,000  horsepower  was 
to  be  the  unit,  and  the  plant  was  accordingly  laid 
out  on  this  basis.  It  was  assumed  that  water-wheels 
could  be  made  of  that  capacity  and  could  be  placed 
150  feet  below  the  level  of  the  dynamos  to  be  op- 
erated, where,  as  one  of  the  commissioners  sug- 
gested, the  length  of  shaft  would  be  about  the  same 
as  between  the  propellor  and  engines  of  an  ocean 
steamship.  In  the  practical  solution  of  this  prob- 
lem we  were  obliged  to  have  similar  thrust  bearings 
to  guide  the  shaft,  but  the  construction  of  the  tur- 
bines is  such  that  the  water  under  the  upper  wheel 
of  the  two  in  the  case  is  made  to  support  the  whole 
mass  of  about  160,000  pounds.  The  dynamo  at  the 
upper  end  of  the  shaft,  therefore,  practically  spins 
on  a  cushion  of  water,  with  only  a  pressure  of  3.000 
more  or  less  on  the  thrust-bearing  rings,  according 
to  the  variations  in  the  velocity  as  the  power  de- 
veloped is  increased  or  decreased. 

"It  is  too  large  a  subject  to  permit  me  to  refer 
in  detail  to  all  of  the  work  that  had  to  be  done  at 
Niagara  Falls,  but  I  want  to  say  that,  while  our 
constant  effort  has  been  to  interest  the  manufacturers 
of  machinery  to  make  designs  that  they  could  guar- 
antee, a  great  deal  of  designing  has  been  necessary 
by  the  engineers  of  the  company,  most  of  which 
was  experimental,  and  that  no  failures  should  have 
been  experienced  is  most  satisfactory,  when  I  realize 
how  little  precedent  we  had  to  guide  us  and  the  risk 
attending  the  solution  of  the  problem  as  it  was 
presented  to   me. 

"The  first  three  turbines  that  were  installed  in 
accordance  with  the  design  of  the  builders  had  to 
be  materially  altered,  and  I  have  introduced  im- 
provements of  my  own  invention  to  enhance  their 
efficiencj-  as  far  as  the  shaft  transmission  is  con- 
cerned. These  modifications  were  made  in  the  five 
units  that  were  subsequently  installed,  and  without 
any  change  in  the  water-wheels  the  efficiency  was 
increased   so   that   they   delivered     5,500    electrical 


horsepower  each,  instead  of  5.300  horsepower,  which 
was  the  output  before  the  changes  were  made. 

"As  now  constructed,  all  the  electrical  and  mag- 
netic losses  in  each  of  the  dynamos  aggregate  but 
2^-2  per  cent.,  and  you  can  judge  what  the  efficiency 
of  the  water-wheels  must  be  when  those  which,  at 
75  per  cent,  efficiency,  would  give  5,300  horsepower, 
are  now  driving  dynamos  that  deliver  5.500  horse- 
power without  any  changes  in  the  wheel,  but  only 
such  alterations  in  seemingly  immaterial  parts  as 
the  design  of  the  connection  between  the  water- 
wheels  and  the  dynamos. 

"As  regards  the  utilization  of  the  power  being 
developed  at  Niagara  Falls,  it  ma3r  interest  you  to 
note  that  we  hope  shortly  to  have  10  dynamos  run- 
ning, each  of  5.000  horsepower  nominal  capacity, 
but  actually  capable  of  delivering  over  5,000  horse- 
power each- 

"The  first  industry  established  in  connection  with 
the  plant  wras  a  paper  company,  which  required 
7,200  horsepower,  but  it.  installed  its  own  wmcels 
on  land  of  the  power  company  and  utilized  the  lat- 
ter's  tunnel  and  canal  facilities.  Next  followed  the 
Pittsburg  Reduction  company,  which  takes  8,550 
electrical  horsepower  for  the  manufacture  of  alumi- 
num. The  Carborundum  company,  for  making 
abrasives,  takes  1,030  electrical  horsepower.  The 
Union  Carbide  company  uses  5,000  electrical  horse- 
power, for  the  manufacture  of  carbide  of  calcium. 
The  Niagara  Electro-chemical  company,  making  per- 
oxide of  sodium,  that  is,  metallic  sodium,  takes  400 
electrical  horsepower.  These  and  other  w^orks  now 
in  operation  or  being  installed  will  utilize,  possibly 
by  the  first  of  next  year,  a  total  of  41,000  horse- 
power. Most  of  these  establishments  are  electro- 
chemical or  metallurgical  in  their  processes,  and 
have  sprung  into  existence  with  the  development  of 
hydro-electric  power,  although  they  are  based  upon 
principles  which  were  discovered  years  ago.  The 
metal  sodium,  for  example,  is  made  commercially  by 
practically  the  same  process  as  was  employed  by  Sir 
Humphrey  Davy,  when  he  first  began  experiment- 
ing with  the  galvanic  battery  for  the  reduction  of 
metals.  The  alternating  current  that  has  been 
adopted  in  the  machines  that  generate  this  electricity 
is  the  alternating  current  as  studied  by  Michael 
Faraday.  The  change  in  the  potential  from  2,200 
volts  at  the  machine  to  11,000  volts  in  transmission 
is  effected  by  the  transformers  that  were  discovered 
by  Faraday,  and  were  formerly  used  chiefly  in 
Ruhmkorff  coils  and  other  philosophical  instru- 
ments. The  principle  as  know-n  then  became  useful 
fcr  lighting  purposes  when  the  alternating  current 
took   its   place   in   the   lighting   of  cities. 

"In  the  problem  presented  at  Niagara  Falls  we 
had  to  provide  for  direct  current  to  operate  rail- 
roads and  for  electro-metallurgical  purposes.  This 
power  is  developed  as  alternating  current  and 
transformed  from  two-phase  into  three-phase  by  an 
invention  of  Mr.  C.  F.  Scott  of  the  Westinghouse 
company. 

"It  is  a  noteworthy  fact  that,  since  the  first  wheels 
were  started  in  1895,  there  have  been  no  stoppages 
of  more  than  an  hour  or  two  at  the  most.  The 
plant  has  been  in  operation  night  and  day,  carrying 
on  processes  that  permit  of  no  interruption  on  ac- 
count of  the  loss  which  would  result." 


ANNUAL  MEETINGS. 

Chicago   Consolidated   Traction   Company At 

the  annual  meeting  of  the  Chicago  Consolidated 
Traction  company  on  January  nth  the  following- 
named  directors  were  elected:  C  T.  Yerkes,  H. 
G.  Foreman,  John  R.  Walsh,  B.  B.  Lamb  and 
Harvey  T.  Weeks.  The  officers  are:  President, 
Charles  T.  Yerkes;  vice-president,  L.  S.  Owsley ; 
secretary  and  treasurer,  C.  F.  Marlow.  The  other 
business  of  the  meeting  was  postponed  until  a  later 
date. 

Northwestern  Elevated  Railroad  Company,  Chi- 
cago.— The  annual  meeting  of  this  company  was 
held  on  January  10th.  Since  the  stock  is  all  in 
escrow  with  the  Illinois  Trust  and  Savings  Bank, 
the  meeting  wras  a  purely  formal  affair.  The  two 
retiring  directors,  Mr.  W.  Miller  ot  Newr  York 
and  C.  Ledyard  Blair  of  New  York,  were  re-elected. 
Shareholders  of  the  Columbia  Construction  com- 
pany held  their  annual  meeting  on  the  same  day  and 
elected  the  following-named  directors:  George  A. 
Yuille.  L  S.  Owsley.  Howard  Abel,  B.  B.  Lamb 
and  J.  M.  Roach.  The  shareholders  ratified  the 
new  mortgage  on  the  Northwestern  Elevated  prop- 
erty. The  ratification  wras  done  in  accordance  with 
contracts  existing  between  the  Columbia  Construc- 
tion and  the  Northwestern  Elevated  Railroad  com- 
panies. 

Wagner  Electric  Manufacturing  Company,  St. 
Louis. — The  annual  meeting  of  this  company  was 
held  on  January  8th.  The  old  officers  and  directors 
were  re-elected  as  follows:  Directors.  S.  M.  Dodd, 
James  Campbell.  James  W.  Bell,  J.  C.  Van  Blarcom, 
S.  B.  Pike.  Fcrd.  Schwedtmann.  H.  A.  Wagner; 
president,  S.  M.  Dodd;  vice-president,  James  Camp- 
bell; secretary  and  general  manager,  S.  B.  Pike; 
treasurer  and  assistant  general  manager.  W.  A. 
Layman:  general  superintendent,  Ferd.  Schwedt- 
man;  manager  sab^  department.   E.   H.   Abadie. 

The  reports  of  the  officers  showed  an  increase  in 
the  company's  business  during  1899,  as  compared 
with  1898,  of  68.5  per  cent.  By  a  vote  of  the  beard 
a  dividend  of  eight  per  cent.,  payable  March  10th, 
was  declared. 


French  Rubber  Investigation. 

M.  Eugene  Poisson,  who  was  sent  by  the  French 
government  to  study  the  question  of  caoutchouc 
in  South  America,  has  lately  made  his  report. 
The  principal  object  of  the  government  has  been 
to  secure  information  upon  the  subject  and  to  ob- 
tain a  collection  of  seeds  of  the  different  rubber- 
producing  trees,  w^ith  a  view  of  propagating  the 
industry    in    the    French    colonics. 

M.  Poisson  stopped  first  at  Para,  an  important 
center  of  rubber  production,  which  in  the  year  pre- 
ceding the  30th  of  June,  1897,  produced  and  ex- 
ported more  than  22,000  tons,  of  which  9,000  came 
from  the  district  of  Fara  and  13.000  from  the  upper 
Amazon  region,  the  total  having  a  value  of  $24,000,- 
coo.  The  best  Para  rubber  is  taken  from  a  tree 
called  the  hevea,  of  which  there  are  several  vari- 
eties. M.  Poisson  brought  back  seeds  of  these 
trees  and  samples  of  non-coagulated  sap.  From 
Para  he  proceeded  to  Ceara,  a  province  of  Brazil, 
which  produces  a  considerable  quantity  of  rubber, 
taken  from  a  tree  called  the  manihot.  In  the  proc- 
ess here  employed,  the  sap  is  allowed  to  coagulate 
as  it  runs  down  the  tree;  this  has  the  disadvantage 
that  it  sometimes  reaches  the  ground,  where  it  be- 
comes mixed  with  impurities,  which  depreciate  its 
value.  At  Ceara  another  variety  of  rubber  is  ob- 
tained, called  Pernambuco;  this  is  taken  from  the 
tree  haucornia  speciosa  and  its  varieties,  and  is  of  an 
inferior  quality. 

Trinidad  was  next  reached,  where  the  balata  tree 
is  abundant,  and  whose  product  is  nearly  as  much 
esteemed  as  caoutchouc.  However,  on  the  island 
but  little  of  the  rubber  is  obtained,  the  tree  being 
valued  principally  because  its  wood  is  very  hard 
and  durable.  Most  of  the  balata  comes  from  Vene- 
zuela and  Guiana,  from  wmere  it  is  sent  to  Trinidad, 
this  island  becoming  its  reputed  place  of  origin. 
In  his  voyage  M.  Poisson  brought  back  a  number 
of  samples  of  rubber  and  sap,  etc.,  as  well  as  over 
300,000  seeds  of  the  manihot  and  60,000  of  the  hevea. 


The  Roeblings    and  the    Stanley    Com- 
pany. 

A  certificate  of  incorporation  was  filed  on  Janu- 
ary 5th  with  the  secretary  of  state  of  New  Jersey 
by  the  Stanley  Electric  Manufacturing  company, 
with  an  authorized  capitalization  of  $2,000,000.  The 
stock  is  to  be  divided  into  shares  of  the  value  of 
Sioo  each,  and  the  incorporators  named  in  the 
certificate  are  Frank  O.  Briggs,  John  H.  Janew'ay, 
Jr.,  W.  H.  Gandy,  Louis  C.  Taylor,  Edwrard  W. 
Taylor,  William  A.  Anderson  and  Duncan  Ander- 
son, all  of  Trenton,  N.  J.,  each  of  whom  holds  five 
shares  of  the  stock.  'All  are  connected  with  the 
John  A.  Rcebling's  Sons'  company,"  says  the  Daily 
True  American  of  that  city,  which  continues:  "The 
new  corporation  is  organized  to  take  over  the 
property  of  the  Stanley  Electric  Manufacturing 
company  of  Pittsfield,  Mass.  It  is  understood  that 
the  Roeblings  own  a  (large  majority  of  the  stock, 
and  they,  together  with  Governor  Crane  of  Mas- 
sachusetts, the  active  staff  of  the  company,  and 
several  parties  who  are  large  users  of  electrical 
apparatus,  wall  provide  the  full  amount  of  the  capital 
stock  required  for  the  purpose  of  building  large 
shops  at  Pittsfield  and  greatly  extending  the  busi- 
ness of  the  company.  The  Pittsfield  company  has 
been  a  very  successful  one,  growing  from  a  small 
shop  originally  only  intended  for  experimental  pur- 
poses. The  alternating-current  apparatus  now  built 
by  the  Pittsfield  company  bears  the  highest  reputa- 
tion in  the  w-orld,  and  is  used  in  this  country  and 
abroad,  especially  for  hydraulic-power  electric 
transmission." 


Electricity  for  Printers. 

Up-to-date  printers  who  use  electricity  for  powrer 
and  light  make  a  point  of  this  decided,  improve- 
ment in  soliciting  business.  A  Chicago  firm  of 
this  character,  in  a  recent  booklet,  says:  "We  get 
rid  of  flaring,  smoking,  soot-shedding  gas  jets, 
dirty,  oil-dropping  shafting,  pulleys  and  belting. 
Everything  is  clean  and  kept  clean.  We  have  con- 
nected each  machine  in  our  establishment  with  its 
own  electric  motor — a  great  advantage  to  you  and 
to  us.  We  can  keep  one  machine  running  overtime 
without  running  the  whole  plant;  we  can  regulate 
the  speed  of  each  machine  to  the  exact  requirements 
of  the  work  in  hand.  The  other  day,  when  the  main 
shaft  of  the  central  'power  plant  which  runs  the 
building  broke,  we  were  running  along  smoothly, 
while  ever  other  printer  in  the  building  had  to  quit. 
You  might  be  in  a  hurry  some  time.  Our  power  is 
always  ready."  , 

About  Marconi. 

A  representative  of  the  Associated  Press  learns 
that  the  wireless-telegraph  instruments  recently 
captured  from  the  Boers  and  described  as  Marconi's 
were  not  of  his  manufacture.  They  were  made  b\- 
a  well-known  German  firm  whom  Marconi  once 
employed  to  experiment  with  plans  he  afterward 
discarded.  Marconi  declares  the  instruments  cap- 
tured were  not  workable.  Same  feeling  had  been 
caused  against  the  young  inventor  by  the  first  re- 
port, the  belief  spreading  that  he  had  broken  his 
agreement  to  supply  only  the  British  during  the 
present  war. 

One  of  Tammany's  orators,  making  a  speech  on 
the  night  before  the  last  election,  causea  consider- 
able amusement  in  an  effort  to  show  that  he  kept 
himself  up  to  date  by  making  a  glowing  reference 
to    "Maccaroni's   system  of  wireless   telegraphy." 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  of  the  Western  Elec- 
trician.] 

The  Northwestern  Telephone  Exchange  company 
has  placed  a  temporary  switchboard  in  its  exchange 
in  Winona.  Minn.,  to  relieve  the  demand  on  the 
present  one.  This  will  answer  until  the  new  build- 
ing is  occupied,  next  spring. 

The  Zenith  City  Telephone  company  has  been 
granted  an  extension  of  30  days  in  which  to  get  the 
new  exchange  in   Duliuh.   Minn.,   i   noperation. 

The  Mississippi  Valley  Telephone  company  con- 
templates an  exchange  in  Stillwater,   Minn. 

The  Northwestern  Telephone  Exchange  company 
has  offered  to  give  each  public  school  in  Minneap- 
olis telephone  connection  by  placing  a  nickel-in- 
the-slot  instrument  therein.  It  will  accept  what- 
ever collections  the  machine  secures,  and  not  re- 
quire a  minimum  amount  guaranteed. 

It  is  reported  that  the  Home  Telephone  company 
in  Western  Jowa  and  South  Dakota  has  sold  out 
t>  the  Bell  interests,  the  Iowa  Telephone  company 
taking  it  in.  The  sale  includes  a  toll  line  from  Sioux 
City,  la.,  to  Parker.  S.  D.,  of  143  miles,  and  one 
from  Sioux  City  to  Remsen.  la.,  of  12S  miles. 

The  Western  Electric  Telephone  company  has 
built  into  Armour.    S.    D. 

The  local  telephone  exchange  at  New  Ulm,  Minn., 
will  lie  transferred  to  the  Southern  Electric  Tele- 
phone company. 

The  Yellowstone  Park  Telephone  and  Telegraph 
company  of  Bozcman,  Mont.,  has  been  incorporated, 
with   $10,000  capital   stock. 

The  Northwestern  Telephone  Exchange  company 
has  distributed  50,000  pounds  of  copper  wire  between 
Grand  Forks  and  Larimore,  N.  D.,  for  the  new 
circuit. 

The  automatic  telephone  exchange  at  Roch- 
ester, Minn.,  owned  by  Haines  &  Melone,  is  to  be 
remodeled  and  a  Bell  manual  system  installed  in 
its  place.  A  board  with  250  connections  will  be 
put  in. 

W.  F.  Fox,  assistant  superintendent  of  long-dis- 
tance service  for  the  Northwestern  Telephone  Ex- 
change company,  at  Minneapolis,  has  been  promoted 
to  superintendent. 

Darien  and  Sharon,  Wis.,  longed  for  telephone 
service  for  some  time,  but  the  Wisconsin  Telephone 
company  couldn't  see  the  need  of  it.  But  soon  after 
the  Walworth  County  Telephone  company  arranged 
lor  an  exchange  at  each  of  the  places,  the  Wiscon- 
sin company  began  to  extend  its  lines  to  Darien 
and   Sharon. 

E.  H.  Martin,  president  of  the  E.  H.  Martin  Tele- 
phone company  of  Webster  City,  la.,  denies  the 
report  that  his  company  has  sold  out  to  the  Bell 
interests.  He  says  that'  it  has  simply  arranged  for 
toll-line  connections. 

The  Lamoni  (la.)  Telephone  company  has  been 
incorporated. 

A  local  telephone  company  is  projected  for  Hed- 
rick.    la. 

The  Standard  Telephone  company  has  leased 
quarters  for  its  exchange  in  Dubuque,  la. 

The  Northwestern  Telephone  Exchange  company 
has  filed  a  statement  of  its  earnings  with  the  state 
auditor  of  Minnesota,  placing  them  at  $501,671.95, 
and  the  three  per  cent,  tax  will  produce  $15,050.15. 
The  Northwestern  Telephone  Exchange  company 
has  begun  suit  against  the  city  of  St.  Paul  to  secure 
the  right  to  siring  its  long-distance  wires  along  the 
streets  and  to  prevent  the  city  officials  from  interfer- 
ing with  the  work  of  the  company  in  such  exten- 
sions as  the  public  interest  may  require.  The  com- 
pany asks  for  an  injunction  to  prevent  the  city  from 
interfering  with  the  repairing  and  replacing  of  poles 
now  erected.  The  company  claims  that  the  action 
taken  by  the  city  officials  was  contrary  and  in  viola- 
tion of  the  constitution  of  the  United  Stales,  thus 
preparing  the  way  for  carrying  the  case  to  the 
Supreme   Court. 

The  Northwestern  Telephone  Exchange  company 
announces  a  reduction  in  toll  rates,  covering  the 
entire  territory,  reducing  a  three-minute  talk  for 
points  within  25  miles   from  25  to  15  cents. 

A  local  telephone  exchange  has  been  completed 
at   Lake  Benton,   Minn. 

Property  owners  at  Marquette,  Mich.,  have  en- 
joined the  Michigan  Telephone  company  from  build- 
ing its  long-distance  line  into  the  city,  claiming  it 
will  damage   their   property. 

The  Sterling-Amboy  telephone  line  will  be  ex- 
tended from  Sterling  Center  to  Mapleton,  Minn., 
at  once. 

The  County  Board  at  Duluth,  Minn.,  contracted 
with  the  Zenith  City  Telephone  company  to  use  11 
telephones  exclusively,  at  $20  an  instrument  a  year. 
If  the  other  company's  instruments  were  also  used, 
the  price  was  to  be  $30.  The  board  thought  to 
save  $10  nu  each  instrument  and  took  the  lowesl 
figure.  Whereupon  the  Duluth  Telephone  company 
entered  a  vigorous  objection  and  sought  to  induce 
the  board  to  change   the  decision. 

It  is  reported  thai  T.  J.  Weir,  manager  of  the 
telephone  exchange  at  Lewistown,  Mont ,  will  leave 
for  a  position  in  New  York  city. 

The  Inland  Telephone  company  will  build  a  num- 
ber of  wires  from  Spokane,  Wash.,  into  Okanogan 
County  during  the  coming  season. 

The  Michigan  Telephone  company  is  working 
on  new  lines   in   Republic,   Mich.     Additional  lines 


will   lie   strung  from    Houghton   and    Marquette   to 
Republic,    Champion  and    Michigamme. 

The  Hawarden  Telephone  Exchange  company  of 
Sioux  City,  la.,  has  been  incorporated,  with  a  capi- 
tal  stock  of  $9,000. 

The  Wisconsin  Telephone  company  has  advised 
the  local  telephone  company  at  Marshfield,  Wis., 
that  it  will  not  put  in  a  long-distance  booth  or  al- 
low connections  with  the  local  exchange. 

The  Fairmont  (Minn.)  Telephone  company  has 
declared  a   dividend  of   12  per  tent.,   in   cash. 

The  Iowa  Telephone  company  at  Iowa  Falls,  la., 
seeks  to  extend  its  system  and  erect  new  poles 
without  complying  with  a  demand  of  the  council 
to  pay  a  local  tax.  There  is  talk  of  injunction 
proceedings. 

The  Cedar  Valley  Telephone  company  has  been 
denied  a  franchise  at  Eldora,  la.,  but  has  never- 
theless erected  poles  and  strung  wires.  The  city 
will  endeavor  to  displace  the  company. 

H.  A.  Brinkerhoff.  manager  of  the  La  Crosse 
(Wis.)  Telephone  company,  will  take  a  vacation 
for  several  months,  and  if  his  health  does  not  im- 
prove will  then  sever  his  connection  with  the 
company. 

The  Wolf  River  Telephone  company  has  bought 
the  lines  and  franchises  of  the  Badger  Telephone 
company  at  Waupaca,  Wis.  The  exchange  at  Wau- 
paca is  to  be  rebuilt  at  once. 

The  Fairmont  (Minn.)  Telephone  company  con- 
templates building  a  toll  line  from  St.  James,  Minn., 
to    Estherville,   la. 

The  Ashland,  Wis.,  exchange  of  the  Wisconsin 
Telephone  company  had  2,465  calls  on  December 
27th.  2,140  calls  on  December  2Sth  and  2,715  calls 
on   December  29th. 

A  telephone  exchange  is  being  installed  at  Iron 
River,    Wis. 

The  Northwestern  Telephonic  Exchange  com- 
pany will  build  a  line  from  Emerado,  N.  D.,  to 
Mekinock,  N.  D.,  in  the  spring. 

Ed.  Guthier  has  been  granted  a  franchise  for 
a   local    exchange   at   Mapleton,    Minn. 

The  local  exchange  at  Renville,  Minn.,  has  been 
sold  to  the  Minnesota  Telephone  company  of  Will- 
mar,  Minn. 

Application  has  been  made  at  St,  Cloud,  Minn., 
by  W.  W.  Wilcox,  for  a  franchise  to  operate  an- 
other telephone  exchange.  It  is  understood  that 
the  Mississippi  Valley  Telephone  company  is  be- 
hind the  move. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,   has   declared   a   three   per   cent,    dividend. 

The  Little  Wolf  River  Telephone  company  has 
about  250  instruments  in  use  at  Fond  du  Lac,  Wis., 
out  of  360  subscribers,  and  is  connecting  the  re- 
mainder as  fast   as   possible. 

The  Elwood  Telephone  company  has  begun  op- 
erating its  new  exchange  at  Sac   City,   la. 

A  telephone  line  has  been  completed  from  Oaks- 
ville,    fa.,    to    Toolesboro. 

The  telephone  wires  in  the  business  part  of  Spo- 
kane,   Wash.,    have    been    put    in    subways. 

The  Northern  Telephone  company  is  an  appli- 
cant for  a  telephone   franchise   at   Fonda,    la. 

Subscribers  are  being  solicited  at  Eldon,  la.,  for 
a  telephone  system. 

The  Northern  Telephone  company  of  Fonda.  la., 
has  bought  the  Storm  Lake,  la.,  franchise  and  ex- 
change. An  automatic  system  has  been  in  use  at 
Storm  Lake,  but  the  new  owners  will  rebuild  the 
plant. 

The  Standard  Telephone  company  has  opened 
an  office  and  loll  connections  in  Dubuque,  la.  A 
local  exchange  will  be  installed  as  rapidly  as  pos- 
sible. 

The  directors  of  the  Mutual  Telephone  company 
of  Des  Moines,  la.,  propose  to  enter  politics  to  the 
extent  of  pledging  candidates  for  city  offices  to 
give  their  company  justice.  They  claim  that  the 
present  city  officials  grant  permits  for  the  lighting 
companies  to  string  wires  to  the  Mutual  company's 
poles,  to  the  great  detriment  of  the  Mutual  service. 


The  Crane    and    the   Telephone  Wires. 

According  to  Manager  Swift  of  the  South  Chi- 
cago exchange  of  the  Chicago  Telephone  company. 
Si .\  the  Daily  Calumet  of  South  Chicago,  in  a  re- 
cent issue,  the  most  peculiar  thing  in  the  annals 
of  the  telephone  company  occurred  yesterday. 
Some  time  ago  a  line  was  strung  to  Hegcwisch,  and 
to  the  extreme  satisfaction  of  the  subscribers  it 
worked  well.  Yesterday,  however,  there  was  a 
hitch,  and  the  office  force  was  unable  to  locate  the 
difficulty.  Lineman  B.  S.  Bowen  then  went  over 
the  entire  line,  and  at  Onc-humlrcd-and-ninelccnth 
si  reel,  near  the  Calumet  River,  found  a  large-sized 
sandhill  crane  hanging  in  the  wires  by  its  neck, 
dead  as  a  doornail.  Apparently  the  bird  had  flown 
downward  and.  in  striking,  its  head  caught  between 
two  wires.  Iwisted  them  around  and  crossed  the  two 
circuits.  The  crane  hung  there  dead,  and  kept  the 
wires  crossed,  and  in  consequence  no  messages 
could  pass  between  South  Chicago  and  Hegewisch 
'•r  other  points  south.  Mr.  Bowen  exhibited  the 
bird,  which  is  over  three  feet  high,  in  the  Soifth  Chi- 
cago exchange.  The  crane  will  be  mounted  and 
placed  in  a  prominent  position  over  the  switch- 
board at  the  exchange. 


Erie  Telephone  Company. 

Stockholders  of  record  of  the  Erie  Telegraph  and 
Telephone  company  on  January  18th  are  offered 
slock  to  the  extent  of  $2,000,000  of  the  new  issue 
at  stock  voted  last  month,  when  the  capital  was 
increased  from  $5,000,000  to  $15,000,000.  The  stock 
is  offered  for  cash,  at  par,  each  shareholder  being 
at  liberty  to  take  two  shares  of  the  new  stock  for 
live  previously  held.  The  funds  secured  from  the 
sale  of  stock  are  to  be  used  "to  provide  funds  to 
enable  the  sub-companies  of  the  Erie  system  to 
pay  the  cost  of  new  extensions  and  the  addition  of 
valuable  property  to  the  assets  of  the  company." 
The  right  to  subscribe  to  the  $2,000,000  offer  will 
expire  at  4  p.  m.  on  January  29th.  Payment  for 
the  stock  allotted  must  be  made  on  February  14th. 

The  Erie  company  gives  the  following  statistics 
of  its  wire  mileage:  Long-distance  poles  set  in  1899, 
3.127  miles;  long-distance  wire  strung  (mostly  cop- 
per), 25,552  miles;  long-distance  poles  in  service,  15,- 
S24  miles;  long-distance  wire  in  service,  71,691  miles; 
underground  wires  placed  in  1899,19,650  miles;  total 
miles  of  wire  in  operation  underground,  59.S04. 
During  1S99  649  miles  of  pole  line  and  24,878  miles 
of  wire  were  erected  for  aerial  exchange  lines.  The 
grand  total  used  for  exchange  purposes  is:  Pole 
lines,  3,299  miles;  wire,  124,658  miles.  The  grand 
total  of  miles  in  operation  is:  Pole  lines,  19,123 
miles;    wire,    196,349   miles. 


Tucker  Transmitter. 

The  cut  shows  in  section  the  telephone  transmitter 
made  by  the  Tucker  Manufacturing  company  of 
York,  Pa.  It  will  be  noticed  that  the  transmitter 
proper  or  cartridge  is  assembled  and  screwed  to- 
gether entirely  separate  from  the  outer  casing  and 
may  be  removed  and  cleaned  by  any  inexperienced 
person  without  disturbing  the  adjustment  of  its 
parts.  This  construction  is  accomplished  by  fitting 
the  diaphragm  and  carbon  parts  in  an  inner  metal 
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TUCKER   TRANSMITTER. 

casing,  independent  of  the  outer  metallic  shell,  a 
threaded  ring  fastening  the  diaphragm  in  place 
whether  the  cap  holding  the  parts  is  screwed  down 
upon  it  or  not.  The  solidity  of  construction  ob- 
tained in  this  way  obviates  the  necessity  of  any 
adjustment  of  the  instrument  after  it  leaves  the 
factory,  even  if  the  shell  is  subjected  to  rough 
usage.  The  Tucker  company  says  that  its  factory 
is  equipped  to  manufacture  every  part  of  a  tele- 
phone.   


GENERAL  TELEPHONE  NEWS. 

The  Nashville  (Ark.)  Telephone  company  (capital 
$5,000)  has  been  chartered  with  D.  P.  Terry,  presi- 
dent, and  Jessie  Hutchinson,  secretary  and  treas- 
urer. 

William  M.  Steer  of  Truro,  la.,  is  in  the  market 
for  telephone  apparatus,  poles,  cross-arms,  wire,  etc.. 
for  a  line  20  miles  long.  The  supplies  arc  to  be 
delivered  at  Des  Moines,  la.,  and  Mr.  Steer  asks 
for  quotations. 

The  New  York  and  New  Jersey  Telephone  com- 
pany has  declared  an  extra  dividend  of  one  per  cent., 
together  with  its  regular  quarterly  return  of  1V2 
per  cent.,  payable  on  January  15th  to  stock  of  record 
on  January   5th. 

A  dispatch  from  South  Bend,  Ind.,  says  that  the 
Citizens'  Telephone  company  has  gone  out  of  busi- 
ness. It  was  the  familiar  story — a  brave  but  hope- 
less struggle  to  retrieve  the  initial  mistake  of  mak- 
ing rates  loo  low. 

It  is  expected  that  the  Cuyahoga  Telephone  com- 
pany (Independent)  of  Cleveland  will  have  5,000 
telephones  connected  by  March  1st.  The  switch- 
board is  practically  completed  and  the  operators 
arc  learning  their  new  duties. 

The  directors  of  the  New  York  and  New  Jersey 
Telephone  company,  a  sub-company  of  the  Ameri- 
can Bell  Telephone  company,  have  voted  to  offer 
to  the  stockholders  $1,500,000  (15,000  shares)  of  un- 
issued stock  of  the  company.  Each  shareholder  of 
record  on  December  28th  is  entitled  to  take  one 
new  share  for  every  four  shares  of  present  stock. 
The  right  to  subscribe  expires  at  3  p.  m.  on  Feb- 
ruary 1st. 


January  20,   1900 
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An  American  Pacific  Cable.1 

By  George  Owen   Squier. 

It  is  interesting  to  note  that  the  idea  of  a  trans- 
pacific submarine  cable  was  first  discussed  and  con- 
sidered by  the  late  Cyrus  W.  Field,  nearly  30  years 
ago.  The  scheme  of  Mr.  Field  and  his  associates 
involved  a  route  from  California  via  Alaska  and  the 
Aleutian  Islands  to  Japan.  Since  that  date,  the  sub- 
ject in  some  form  has  been  almost  constantly  before 
this  country  and  Great  Britain.  This  question  has 
been  discussed  in  the  Fifty-second,  Fifty-fourth  and 
Fifty-fifth  Congresses,  in  each  of  which  effort  was 
made  looking  toward  laying  a  cable  at  least  as  far 
as  the  Hawaiian  Islands. 

In  a  special  message  to  Congress,  dated  February 
10,  1S99,  the  president  says: 

"As  a  consequence  of  the  ratification  of  the  treaty 
of  peace  between  the  United  States  and  Spain,  and 
its  expected  ratification  by  the  Spanish  government, 
the  United  States  will  come  into  possession  of  the 
Philippine  Islands,  on  the  farther  shore  of  the  Pa- 
cific. The  Hawaiian  Islands  and  Guam  becoming 
United  States  territory,  and  forming  convenient 
stopping  places  on  the  way  across  the  sea,  the  neces- 
sity for  speedy  cable  communication  between  the 
United  States  and  all  these  Pacific  islands  has  be- 
come imperative.  Such  communication  should  be 
established  in  such  a  way  as  to  be  wholly  under  the 
control  of  the  United  States,  whether  in  time  of  peace 
or  of  war.  At  present  the  Philippines  can  be  reached 
only  by  cables  which  pass  through  many  foreign 
countries,  and  the  Hawaiian  Islands  and  Guam 
can  only  be  communicated  with  by  steamers,  involv- 
ing delays  in  each  instance  of  at  least  a  week.  The 
present  condition  should  not  be  allowed  to  continue 
for  a  moment  longer  than  is  absolutely  necessary." 

The  idea  of  a  British  Pacific  cable,  connecting  the 
Dominion  of  Canada  with  the  Australasian  colonies, 
almost  from  the  first  has  been  discussed  from  a  na- 
tional standpoint.  Her  majesty's  government  and 
the  colonial  governments  most  concerned  have  been 
urged,  from  time  to  time,  to  consider  the  matter  in 
its  strategic  and  commercial  aspects.  Two  colonial 
conferences,  in  1SS7  and  1894,  were  largely  occupied 
with  this  subject,  as  evidenced  by  the  exhaustive 
blue-books  which  record  their  proceedings.  The 
Dominion  government  took  the  matter  up  in  1893- 
94,  and  invited  the  most  reputable  firms  in  the  world 
to  submit  estimates  for  construction  and  laying. 

In  1896  Mr.  Chamberlain,  secretary  of  state  for 
the  colonies,  appointed  a  Pacific  Cable  Commission, 
which  included  among  its  members  the  tmder-sec- 
retary  of  state  for  the  colonies,  the  high  commis- 
sioner of  Canada  and  the  agents-general  for  New 
South  Wales  and  Victoria.  This  -committee  went 
into  the  whole  subject  of  the  practicability,  cost, 
probable  revenue  and  management  of  the  proposed 
enterprise,  and  elicited  a  fund  of  technical,  com- 
mercial and  professional  information  upon  cable 
manufacture  and  cable  laying  in  general,  and  upon 
this  important  project  in  particular,  which  is  invalu- 
able, and  which  probably  could  not  have  been  ob- 
tained in  any  other  manner.  At  this  moment  a 
Pacific  cable  touching  only  soil  belonging  to  Great 
Britain  is  assured,  both  Canada  and  Australasia 
recently  having  been  reported  as  joining  with  Eng- 
land in  pledging  themselves  to  the  enterprise  as  a 
government  undertaking. 

The  proposed  route,  with  surface  distances  in- 
volved, is  shown  on  the  accompanying  map,  and  is 
from  Vancouver  to  Fanning  Island,  thence  to  the 
Fiji  Islands,  thence  to  Norfolk  Island,  and  from 
there  bifurcating  to  New  Zealand  and  Queensland. 

Since  a  Pacific  cable  will  at  last  complete  the  tele- 
graphic circuit  of  the  globe,  it  will  give  the  peculiar 
advantage  of  placing  each  point  thereon  in  cable 
connection  with  every  other  point  by  two  distinct 
routes,   either   east   or  west. 

The  cardinal  idea  in  the  British  system  has  been 
that  all  state  cables  shall  touch  only  British  soil, 
and  this  principle  has  placed  British  cable  traffic  in 
the  Pacific  forever  at  a  disadvantage  over  the  Ameri- 
can cable,  for  the  reason  that  the  only  available 
route  involves  a  single  span  of  cable  from  Vancouver 
to  Fanning  Island,  over  3,500  miles  in  length; 
whereas,  by  the  annexation  of  the  Hawaiian  Islands, 
the  United  States,  while  following  a  similar  prin- 
ciple, will  have  no  span  longer  than  the  present 
Atlantic  cables,  or  about  2,500  miles  in  length. 

Since  the  speed  of  cabling  decreases  in  general 
with  the  square  of  the  length  of  the  cable,  and  the 
speed  of  the  whole  system  is  limited  by  the  speed 
of  the  slowest  span,  that  system  requiring  the  long- 
est single  span  is  ultimately  at  a  disadvantage,  pro- 
vided the  systems  are  in  direct  competition.  In  the 
Pacific  cable  enterprises  projected,  however,  al- 
though, as  will  be  pointed  out  later,  they  will  oper- 
ate in  close  relations  with  each  other,  yet  each  has 
a  sufficient  prospective  tariff  to  guarantee  the  enter- 
prise as  a  sound  financial  success  from  the  beginning. 

American  Cable  Routes. 

In  the  consideration  which,  from  time  to  time, 
has  been  given  the  project  of  spanning  the  Pacific 
Ocean  by  a  submarine  cable,  the  northern  route, 
via  Alaska,  the  Aleutian  Islands,  Siberia  and  Japan, 
has  been  frequently  proposed.  Cyrus  W.  Field  and 
his  associates,  30  years  ago,  investigated  this  route. 

In  recent  years  the  British  government,  in  its 
proposed  line  from  Canada  to  Australasia,  first  pro- 
jected this   northern  route;  this  was  owing  to  the 
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absence,  at  that  time,  of  information  respecting  the 
southern  Pacific  Ocean,  and  the  impression  which 
prevailed  that  physical  difficulties  existed  which  of- 
fered insuperable  obstacles  to  the  laying  of  a  cable 
on  a  direct  route  between  Canada  and  Australasia. 
In  consequence  of  this  impression,  it  was  designed 
to  lay  the  cable  from  Vancouver  to  Japan,  touching 
at  islands  in  the  Aleutian  and  Kuril  groups  as  mid- 
ocean  stations.  From  Japan  the  connection  with 
Australasia  would  be  obtained  via  Singapore  and  the 
Eastern  Extension  company's  lines  of  telegraph. 
Through  the  intervention  of  the  home  government, 
negotiations  were  opened  with  the  view  of  securing 
one  of  the  Kuril  Islands.  Japan  was  asked  to  trans- 
fer to  the  British  crown  one  of  these  isands,  in  order 
that  the  telegraph  station  would  be  under  British 
protection,  and  an  agent  was  sent  to  Washington 
who,  after  some  difficulty,  obtained  conditional 
lauding  privileges  on  one  of  the  Aleutian  Islands. 

Recently  there  has  been  a  revival  of  interest  in  this 
route,  especially  now  that,  the  growing  commercial 
interests  •  of  Alaska  are  becoming  important. 
The  plan  proposes  starting  from  Cape  Flattery, 
thence  to  Sitka,  distance  (approximate)  803  miles; 
thence  to  Kadiak  Island,  682  miles;  thence  to  Dutch 
Harbor,  770  miles;  thence  to  Attu,  810  miles;  thence 
to  the  Japan-Russian  border,  858  miles;  thence  to 
the  Japanese  land  lines,  810  miles;  from  the  Siberian 
border  to  the  Siberian  lines,.  617  miles,  and  from 
Formosa  to  the  Philippines,  200  miles;  in  all,  5,550 
nautical  miles,  exclusive  of  the  Japanese   system. 

It  will  be  noticed  that  this  series  of  cables,  ag- 
gregating 5,550  miles,  makes  no  provision  for  Amer- 
ican communication  with  the  Philippines,  except 
over  the -Japanese  land  lines  from  the  north  point 
of  Japan  to  the  south  point  of  Formosa,  a  distance 
through  a  foreign  territory  of  about  1,200  miles. 
Owing  to  the  uncertainty  of  the  Japanese  land  lines, 
which  are  frequently  interrupted  during  the  typhoon 


season,  particularly  in  Formosa,  it  would  be  neces- 
sary, in  order  to  insure  communication,  to  extend 
the  Japanese  cable  system.  Again,  the  Great  North- 
ern Telegraph  company,  a  Danish  corporation,  has 
exclusive  rights,  not  only  on  the  Siberian  coast,  but 
also  between  Japan  and  the  Asiatic  coast. 

Apart  from  establishing  telegraphic  communica- 
tion free  from  foreign  control  between  the  United 
"States,  the  Hawaii  Islands,  the  Philippine  Islands 
and  the  island  of  Guam,  the  mission  of  an  American 
Pacific  cable  should  be  to  bring  about  a  general 
reduction  of  cable  rates. 

On  the  Alaskan  route  a  large  number  of  inter- 
mediate stations  must  be  established  and  maintained; 
and  there  must  be  a  division  of  receipts  with  Japan. 
A  message  via  Honolulu,  an  intermediate  island 
station,  and  Guam  would  reach  Luzon  by  four 
cable  transmissions.  The  Alaskan  route  would  ne- 
cessitate in  the  neighborhood  of  15  separate  trans- 
missions, of  which  about  one-half  would  be  by  Japan- 
ese  operators. 

Undoubtedly,  an  Alaskan  cable  will  soon  be  re- 
quired, and  undoubtedly  also  the  extension  of  such 
a  cable  as  a  means  of  attaining  a  through  line  to  the 
Philippine  Islands  is  a  plan,  on  its  face,  technically 
and  economically  attractive.  But  it  leaves  the 
United  States  in  practically  the  same  unsatisfactory 
position  she  is  in  at  present  in  respect  to  communi- 
cation with  her  Pacific  possessions,  and  until  defi- 
nite and  perpetual  concessions  are  forthcoming,  can 
furnish  even  no  guaranty  of  substantial  reduction 
from  the  present  high  rates. 

It  is  believed  that  no  one  studying  the  true  pres- 
ent and  future  interests  of  the  United  States  can 
come  to  any  other  conclusion  relative  to  an  Ameri- 
can Pacific  cable  than  the  one  so  admirably  ex- 
pressed by  the  president  in  his  special  message  to 
Congress,  viz.,  that  this  cable  shall  be  "free  from 
foreign  control." 


This  cardinal  idea — the  principle  also  adopted  by 
Great  Britain,  after  years  of  exhaustive  considera- 
tion— at  once  excludes  the  northern  route  for  the 
present,  and  limits  the  route  to  American  territory. 

Practicability. 

There  is  no  longer  any  doubt  as  to  the  practica- 
bility of  the  Pacific-cable  project  from  a  technical 
and  engineering  point  of  view.  A  preliminary  sur- 
vey between  the  coast  of  California  and  the  Ha- 
waiian Islands  was  completed  by  the  Navy  Depart- 
ment in  1892,  showing  the  entire  practicability  of 
this  part  of  the  route.  Between  California  and'  the 
Hawaii  Islands  several  approximately  parallel  routes 
are  practicable,  but  the  one  which  seems  to  be 
favored  by  the  survey  of  1S92,  as  shown  in  the  re- 
port of  the  Hydrographic  Office  of  the  Bureau  of 
Navigation,  is  a  rhumb-line  between  Monterey  Bay 
and  Honolulu  on  Oahu  Island.  The  U.  S.  S.  Nero, 
under  command  of  Commander  Charles  Belknap. 
United  States  Navy,  has  been  engaged  since  April 
last  in  a  survey  of  the  bed  of  the  Pacific  along  the 
proposed  route  of  the  cable  from  the  Hawaiian 
Islands  westward  to  the  Philippine  Islands  and  to 
Japan.  A  preliminary  report  of  this  survey,  re- 
cently received,  adds  greatly  to  the  knowledge  of 
this  part  of  the  Pacific  and  to  the  data  necessary 
before  determining  the  exact  route  of  the  cable. 
This  survey  develops  two  unusual  physical  features 
along  the  route  via  Midway  Island;  one  of  these  is 
a  submarine  mountain,  situated  a  short  distance 
westward  of  the  Midway  Islands,  and  rising  from 
the  floor  of  the  ocean,  having  a  depth  of  2,200  fath- 
oms, to  within  82  fathoms  of  the  surface.  The  sec- 
ond feature  is  one  of  the  deepest  submarine  abysses 
yet  found  in  the  world,  situated  about  500  miles 
eastward  of  Guam,  and  more  than  4,900  fathoms  in 
depth.  These  and  other  obstacles  which  may  be 
found,  however,  can  be  avoided  in  laying  the  cable 
by  making  suitable  detours  around  them,  as  is  ordi- 
narily done. 

A  Mid  ocean  Island  Cable  Station. 

The  great  decrease  in  speed  and  increase  01  cost 
consequent  upon  increase  of  length  of  a  single  span 
of  the  cable  requires  a  landing  station,  if  possible, 
between  the  Hawaiian  Islands  and  Guam.  The  long- 
est cable  yet  laid  and  in  operation  is  the  French  cable 
from  Brest,  France,  to  Cape  Cod,  Mass.,  which  is 
about  3,250  nautical  miles  in  length,  and  there  is 
no  question  that  a  cable  directly  connecting  Hono- 
lulu and  Guam  could  be  successfully  laid,  if  no 
practicable  landing  place  between  these  points  c<_»uid 
be  obtained.  This  single  span,  however,  about 
3.650  nautical  miles,  including  "slack,"  would  for 
all  time  so  reduce  the  through  speed  of  the  cable, 
and  so  increase  the  original  cost,  as  to  warrant  un- 
usual expense,  if  necessary,  in  preparing  and  main- 
taining an  intermediate  station.  In  this  connection 
the  large  amount  of  technical  evidence  given  before 
the  British  cable  committee  relative  to  the  Van- 
couver-Fanning Island  span,  which  is  practically  the 
same  extreme  length  of  3,600  nautical  miles,  and 
of  the  utilization  of  Fanning  Island  as  a  station, 
is  valuable,  as  showing  entire  practicability.  Al- 
though both  Wake  and  Midway  Islands,  w'nicn 
have  been  proposed  as  stations,  are  low  atolls, 
rising  but  a  few  feet  above  high  water,  and 
with  little  to  sustain  human  life,  yet  either  of 
these  places  is  equal,  if  not  superior,  to  Fanning 
Island.  Further  careful  surveys  will  be  necessary 
before  the  exact  route  west  from  the  Hawaiian  Is- 
lands to  Guam  can  be  finally  determined.  For- 
tunately for  this  enterprise,  the  annexation  of  the 
Hawaiian  group  brought  under  the  sovereignty  of 
the  United  States  11  or  12  small,  rocky  or  sandy 
islands,  extending  to  the  northwestward,  about.  1,800 
miles  from  Honolulu.  These  must  be  surveyed  and 
considered  from  the  cable  standpoint  before  a  final 
selection  of  route  can  be  made. 

The  distances  in  nautical  miles  along  two  pro- 
visional routes,  including  10  per  cent,  for  "slack" 
in  laying,  are  as  follows: 

San  Francisco  to  Honolulu 2.2S6  miles 

Honolulu  to  Midway  Island 1.254  miles 

Midway  Island  to  Guam 2.523  miles 

Guam  to  Dingala  Bay,  P.  I 1.496  miles 

Total  via  Midway  Island 7-559  miles 

San  Francisco  to  Honolulu 2.2S6  miles 

Honolulu  to  Wake  Island 2,20^  miles 

Wake  Island  to  Guam : M35  miles 

Guam  to  Dingala  Bay,  P.  I I-J95  miles 

Total  via  Wake  Island 7-422  miles 

Cost,  Maintenance  and  Operation. 

The  cost  of  laying  cable  depends  mainly  upon 
the  materials  used  in  its  construction,  and  therefore 
fluctuates  with  prices  current.  The  outer  coverings 
are  much  the  same  in  all  specifications,  according 
to  the  conditions  of  the  case,  but  the  copper  con- 
ductor and  the  guttapercha  insulation  vary  with  the 
speed  required  over  the  cable.  Since  the  length  of 
the  longest  section  in  this  cable  is  approximately 
that  of  several  of  the  Atlantic  cables,  the  type  of 
the  cable  to  be  used  for  this  section  and  the  speed 
obtainable  are  subject  to  a  close  estimation. 

Of  the  13  cables  spanning  the  north  Atlantic,  the 
Anglo-American  company's  cable,  laid  in  1S94,  and 
the  Commercial  Cable  company's  cable  No.  3,  laid 
also  in  1894,  have  the  greatest  speed.  The  former 
contains  650  pounds  of  copper  and  400  pounds  ol 
guttapercha,  and  the  latter  500  pounds  copper  and 
320  pounds  guttapercha  per  nautical  mile.  Either 
of  these  types  of  cable  would  give  good  results,  and 
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no  cables  of  less  equivalent  speed  should  be  con- 
sidered. 

The  following  conservative  estimate  is  made  from 
the  evidence  obtainable  relative  to  the  establishment 
of  thi<  enterprise  by  the  government  on  a  sound 
financial  basis: 

Maintenance  and  Repair  Per  Anni  m. 

Annual  expenses  of  two  cable-repair  ships $200,000 

Annual  expense  for  new  cable,  assuming  entire  cable  to 

placed  in  40  years,  or  200  miles  pet  \i-ai 200,000 

Working  expeoses 125.000 

Reserve  Fond  and  interest  on  capital 325,000 

Toial  net  earnings  of  cable  required sSso.ooo 

This  provision  for  laying  _'oo  milts  of  new  cable 
per  year  should  perpetually  maintain  the  value  of 
the  cable  us  an  asset,  and  the  reserve  fund  further 
provides  that  the  entire  capital  shall  be  replaced  at 
the  cud  of  50  years,  or,  what  is  equivalent,  that  a 
sinking  fund  shall  be-  established,  which,  at  the  end 
of  50  years,  will  be  sufficient  to  lay  an  entire  new 
cable,  in  addition  to  the  permanent  maintenance 
ol  the  original  one,  so  that,  at  the  end  of  50  years, 
two  working  cables  will  be  provided  for. 

Taking  average  conditions  for  long  cables  10  years 
he  annual  expenses  for  maintenance  and  repair, 
e,  g.,  lor  new  cable  required,  etc.,  and  not  including 
.e<l  expenses,  such  as  the  repair  ships,  was 
about  $30  per  nautical  mile.  The  great  advance- 
ment in  cable  manufacture  since  has  reduced  the 
average  repair  rate  materially,  but  assuming  this  rale 
as  it  then  averaged,  the  total  charge  to  this  item 
is  practically  the  same  as  that  given  by  the  independ- 
ent supposition  above. 

At  present  there  is  no  first-class  cable  ship  in  the 
world  Hying  the  American  flag  and  which  would 
therefore  be  under  the  control  of  the  United  States 
in  time  of  war.  It  should  be  the  policy  of  the  United 
States,  whether  the  Pacific  cable  is  laid  by  the 
government  or  by  a  subsidized  company,  to  require 
that  two  complete  cable-repair  ships,  one,  at  least, 
also  capable  of  laying  long  cables,  equal  to  any 
yel  constructed  for  these  purposes,  and  flying  the 
American  flag,  be  stationed  in  the  Pacific  Ocean. 

Speed 

The  "speed"  of  a  cable  is  a  somewhat  loose  ex- 
pression and  depends  upon  the  voltage  used,  the 
particular  apparatus  employed  in  working  the  cable, 
as  well  as  the  design  and  construction  of  the  cable 
itself  and  the  skill  of  the  operators.  Besides,  there 
is  a  considerable  margin  between  a  speed  which  will 
do  For  press  matter  in  ordinary  plain  language  and 
the  speed  permitted  for  code  and  cipher  messages. 

"Speed"  expressed  in  words  per  minute  is  mislead- 
ing, since  five-letter  words  are  frequently  taken  as 
the  basis,  whereas,  in  actual  practice,  a  telegraphic 
word  averages  about  eight  letters,  the  increase  being 
due  to  code  words  and  the  omission  of  many  con- 
junctions and  prepositions  when  messages  are  sent 
in  clear.  A  better  method  of  expressing  speed  in 
cabling  is  in  standard  letters  of  a  certain  number 
of  signals  each,  transmitted  per  minute,  so  that  ex- 
perienced operators  can  certainly  and  easily  read 
them.  The  practical  speed  is  the  proportion  of  the 
maximum  speed  which  remains  after  deductions 
an-  made  for  the  words  transmitted  for  which  no 
revenue  is  received,  on  account  of  service  prefixes, 
etc.,  repetitions,  errors,  corrections,  necessary  in- 
terval between  messages,  administrative  messages 
connected  with  traffic,  etc.  In  determining  the  de- 
ductions from  the  maximum  speed  to  obtain  the 
practical  speed  in  paying  words  per  minute  there  is 
little  evidence  at  hand.  In  the  perfected  manage- 
ment of  the  Atlantic  cables,  where  keen  competition 
exists,  this  "dead"  traffic  has  been  reduced  to  16 
or  \y  per  cent,  of  the  whole.  For  a  Pacific  cable 
an  amount  of  "dead"  traffic  as  great  as  30  per  cent. 
at  first  is  estimated,  and  this  could  probably  be  re- 
duced in  successive  years,  as  it  has  been  in  the  At- 
lanta traffic.  Assuming  30  per  cent,  for  "dead" 
traffic,  an  increase  of  00  per  cent,  of  speed  for  du- 
plex working,  it  is  estimated  that  the  maximum  ca- 
pacity  "f  the  cable  in  total  paying  code  words,  of 
eight  letters  each,  would  be  about  II,8oo,000  per 
annum.  The  cost  of  maintenance  and  operation. 
etc.,  being  $850,000  per  annum,  the  average  cost 
of  transmission  per  telegraphic  word  is  about  7':: 
cents. 

The  present  commercial  rate  from  Washington  to 
Mai  ila  is  $2.38  per  word,  govemment  rate  $2,255 
Iter  word,  and  the  rate  for  "right-of-way"  messages 
three  times  the  normal  rate. 

Ii  is  seen  that  at  the  present  commercial  rate  to 
Manila,  after  allowing  for  present  land  rates  to 
San  Francisco,  the  proposed  cable  is  required  to 
operate  less  than  50  minutes  per  day  in  order  to 
■  rn  the  income  of  $850,000  per  year.  Allowing  the 
present  rate  to  be  reduced  one-half,  the  cable  would 
have  to  work  less  than  two  hours  daily.  If  the  rate 
per  code  word,  of  an  average  of  eight  letters.  is 
placed  at  50  cents  from  San  Francisco  to  Manila, 
then,  upon  the  above  supposition,  the  cable  need 
operate  daily  less  than  3%  hours  to  put  the  enter- 
prise  upon   a    sound    financial    basis. 

The  desirability  of  the  cable  from  an  economic 
standpoint  seems  unquestioned^  The  secretary  of 
war  says  in  his  annual  report: 

"The  cable  tolls  of  the  War  Department  messages 
alone  to  and  from  the  Philippines  for  the  last  five 
months  have  averaged  monthly  a  rate  of  over  $325.- 
000  a   year." 

This  alone  equals  the  interest  at  three  per  cent. 
on  the  sum  of  $10,845,000.  It  is  reasonable  to  as- 
sume that   the  dispatches  of  the  other  departments 


of  the  government  would  at  least  increase  this 
amount  by  one-quarter,  which  would  make  the  pres- 
ent government  cable  tolls  to  and  from  the  Philip- 
pines  equal  to  the  interest  at  three  per  cent,  on  ap- 
proximately $13,500,000.  Fully  go  per  cent,  of  this 
sum  goes  to  foreign  corporations,  while  all  Pacific 
cable  expenditures  would  remain  in  the  United 
Slates. 

In  an  ocean-cable  enterprise  the  largest  item  of 
annual  expense  is  invariably  the  interest  on  the 
capital  invested.  No  one  can  borrow  money  at  a 
less  rate  than  the  United  States  government,  and, 
furthermore,  as  a  government  enterprise,  the  cable 
is  at  once  relieved  from  earning  any  sum  for  divi- 
dends, and  is  only  required  to  maintain  itself  in  a 
prudent  and  sound  financial  condition. 

PROPOSED    M\NAGES1BNT    OF    THE    CABLE    ASA    GOVERN- 
MENT Enterprise. 

Assuming  that  the  proposed  Pacific  cable  will  be 
established  by  the  government,  opportunity  will  be 
presented  in  this  new  and  unoccupied  field  of  the 
Pacific,  unfettered  by  precedent  and  obligations,  to 
introduce  such  radical  changes  in  the  policy  and 
business  management  of  the  enterprise  as  will  op- 
crate  advantageously  to  the  people  directly  con- 
cerned, and  for  whom  the  game  is  primarily  built. 
Private  corporate  management  naturally  aims  at 
large  dividends  for  its  stockholders.  It  is  a  matter 
of  statistics  that  in  cabling  throughout  the  long  dis- 
tances involved  in  the  East,  out  of  every  100  mes- 
sages sent,  99  are  purely  commercial  in  character 
and  one  of  private  nature.  Cabling  throughout  the 
world  is  so  expensive  that  it  is  only  resorted  to 
for  urgent  commercial  purposes.  The  present  tariff 
rates  strictly  limit  the  kind  of  traffic  offered,  and 
prohibit  all  other  than  that  of  the  most  urgent  nature, 
and  are  sufficiently  high  to  keep  the  long  cables 
actually  idle  for  a  considerable  portion  of  each  24 
hours.  The  enormous  volume  of  the  present  mails 
indicate  that  the  world's  cable  plant  could  be  dupli- 
cated many  times  and  all  kept  full  to  overflowing" 
if  the  cable   rates  were  sufficiently   reduced. 

Electricity  the  Ideal  Medium    for   Transmitting 
Intelligence. 

The  triumphs  of  science  in  the  last  half-century 
have  been  nowhere  more  exemplified  than  in  the 
enormous  strides  made  in  the  facility  of  transmitting 
intelligence.  The  mails,  the  telegraph  and  the  tele- 
phone are  civilizing  the  world.  Perfect  as  is  the 
mail  system  of  to-day,  a  monument  to  organization, 
yet,  its  swiftest  messenger — steam — is  so  far  out- 
stripped either  on  land  or  sea  by  the  practically 
instantaneous  electric  current,  that  the  tendency,  year 
by  year,  is  to  put  more  of  the  world's  business  "upon 
the  wire."  The  time  is  fast  approaching,  let  us 
hope,  when  a  telegraph  and  cable-letter  service  at 
rates  comparable  with  present  postage  rates  will  be 
realized  throughout  the  world,  with  its  consequent 
revolutions  in  business  and  social  methods.  Time 
has  an  international  money  value.  The  fastest  mail 
express  or  the  swiftest  ocean-mail  ship  is  as 
naught  compared  with  the  velocity  of  the  electrical 
impulse,  which  practically  annihilates  any  terrestrial 
dimension.  As  the  distance  increases,  electricity 
surpasses  steam  in  a  continuously  increasing  ratio. 
]n  the  case  of  a  message  to  be  sent  across  the  street, 
probably  there  is  no  more  efficient  and  satisfactory 
method  than  by  a  mail-delivery  messenger,  but  if 
this  message  is  to  be  sent  half-way  around  the  earth, 
the  minutes  required  by  the  telegraph  run  into 
weeks  and  months  by  the  slow  process  of  the  mails. 
Steam  lime  is  directly  a  function  of  the  distance  to 
be  traversed  and,  from  the  nature  of  things,  must 
require  twice  as  long  to  go  two  miles  as  one.  If. 
then,  the  cable  saves  six  days  between  Europe  and 
America,  it  will  save  more  than  twice  this  time  be- 
tween America  and  the  East,  and  is  from  this  point 
of  view  correspondingly  important  and  necessary. 
Since  electricity  so  far  outstrips  any  other  known 
vehicle  for  transmitting  intelligence,  it  must  eventu- 
ally carry  all  the  important  information  and  prac- 
tically take  from  the  present  mails  more  and  more 
of   the    most   urgent    letters. 

Continuous  Use  of  the  Cable  Proposed. 

With  a  Pacific  cable  laid  and  in  operation,  and 
possessing  such  immeasurable  advantages  over  the 
mail,  how  can  any  management  be  entertained  which 
docs  not  aim  at  the  use  of  the  cable  continuously 
In  its  fullest  capacity?  Cable  property  is  peculiar 
in  that  it  does  not,  like  mechanical  machinery  pos- 
sessing moving  parts,  deteriorate  with  use.  and  its 
life  is  not  therefore  dependent  upon  the  amount 
of  traffic  transmitted.  The  ordinary  manufacturing 
plant  is  usually  not  operated  continuously,  because 
the  coal  consumption,  the  wear  and  tear  of  machin- 
ery and  the  extra  expense  of  employes — combined 
with  the  stale  of  orders  received — do  not  present  a 
sufficiently  attractive  economical  proposition.  But 
a  large  cable  property  presents  unique  conditions 
from  a  purely  business  standpoint.  The  bulk  of  the 
capital  invested  is  buried  under  the  sea,  and  much 
the  largest  item  to  be  earned  is  the  interest  on  the 
capital.  A  2,000-miie  line  requires  but  two  operat- 
ing stations,  and  the  annual  expense  of  a  few  clerks 
who  actually  operate  the  plant  forms  a  compara- 
tively insignificant  part  of  the  total  annual  expense. 

In  the  estimate  of  Mr.  Alexander  Siemens  upon 
the  British  Pacific  cable,  at  Ottawa  in  1894.  but  12 
per  cent,  of  the  total  annual  expense  was  for  operat- 
ing staff,  and  this  also  provided  for  more  than 
double    the    usual    wages,    in    consideration    of    the 


isolated  positions  of  the  mid-ocean  stations.  Add 
to  this  the  fact  that  what  ordinarily  corresponds  to 
coal  consumption  here  consists  of  a  few  electric 
batteries,  and  is  therefore  practically  nil,  and  also 
the  fact  that  using  the  plant  causes  no  deterioration, 
ami  the  logical  business  conclusion  is  reached  that 
ocean  cables  should  be  kept  busy  continuously. 
Every  hour  they  remain  idle  is  so  much  service 
absolutely  lost.  Present  cable  tariffs  are  so  high 
as  to  force  to  idleness  for  a  considerable  portion  of 
each  24  hours  all  of  the  long  cables  of  the  world. 
In  addition,  the  Atlantic  cables  are  practically  silent 
one  day  in  seven. 

In  defense  of  the  present  management,  too  often 
unjustly  accused,  it  is  submitted  that  cable  property 
on  the  whole  has  been  particularly  hazardous  and 
uncertain;  repairs  are  often  most  expensive,  and  a 
prudent  management  has  required  large  sinking 
funds  and  reserves.  Furthermore,  the  necessary 
traffic  arrangements  required  with  co-operating  or 
competing  companies  established  precedence  and 
form  obligations  not  easy  to  change  suddenly.  The 
whole  of  cable  history  does  not  yet  cover  50  years, 
but  the  skill  and  experience  of  the  large  cable-manu- 
facturers in  England  have  brought  this  industry 
to  such  a  state  of  perfection  that  the  laying  of  a 
2,000-mile  ocean  cable,  or  its  repair,  in  3,000  fathoms, 
is  no  longer  considered  a  particularly  hazardous 
undertaking.  In  fact,  in  the  beginning,  cable  rates 
had  to  be  high,  and  although  there  has  been  a  steady 
decrease  in  rates  to  the  present,  as  the  technical 
side  of  the  business  has  become  more  stable  and 
certain,  yet  it  is  believed  that  the  time  has  now  ar- 
rived when  a  more  extensive  classification  and  re- 
duction can  be  inaugurated  with  advantage,  both  to 
patrons  and  to  revenues  earned. 

As  a  practical  means  for  operating  the  cable  con- 
tinuously, it  is  naturally  suggested  to  classify  the 
traffic  offered  and  establish  differential  rates  there- 
for, as  is  now  universally  done  on  land  Hues.  The 
same  causes  which  have  established  night  rates  on 
land  are  much  more  potent  in  case  of  ocean  teleg- 
raphy, where  the  time  gained  and  the  capital  in- 
vested per  mile  is  enormously  greater.  It  is  simply 
a  matter  of  paying  for  time.  The  stock-exchange 
message,  where  minutes  are  valuable,  should  be 
charged  the  highest  rate,  while  the  press  and  less 
urgent  business  messages  should  be  classified  and 
paid  for  according  to  the  time  limit  called  for  in 
delivery.  Since  the  only  other  competitor  in  the 
Pacific  is  the  mail  steamships,  where  the  minimum 
time  is  over  two  weeks,  it  should  be  easy,  both  to 
create  new  business  and  to  draw  from  the  mails,  as 
desired.  In  handling  certain  classes  of  messages  it 
can  be  distinctly  agreed  to  deliver  only  within  a 
certain  number  of  hours  or  a  week,  or  even  estab- 
lish a  low  Sunday  rate  for  certain  classes  of  matter, 
and  still  arrive  much  ahead  of  letters  sent  by  mail. 
If  we  have  no  less  than  four  classes  of  matter  in  the 
present  mail  system  by  steam  train,  why  not  a  classi- 
fied service  for  an  ocean-cable  postal  system,  where 
the  reasons  for  it   are  more  potent? 

For  the  fiscal  year  ended  June  30,  1898,  the  amount 
of  mail  matter,  letters  proper,  excluding  all  other 
forms  of  mailable  material,  carried  in  mail  steamers 
from  the  United  States,  across  the  Pacific  Ocean 
for  Japan,  Hongkong,  Shanghai,  Manila,  Singapore, 
Ccchin  China,  Java  and  Siam  was  about  10.948,051 
grams,  representing  about  1,156,176  letters:  En  itn 
the  United  States  for  Hawaii,  3,495,442  grams,  rep- 
resenting about  369,072  Tetters.  This  reveals  the 
appreciable  proportion  of  the  Pacific  traffic  which 
stops  at  the  Hawaii  Islands,  being  from  the  above 
figures  about  25  per  cent,  of  the  entire  traffic  which 
in  JS98  left  the  United  States  for  these  countries. 
These  figures  are  instructive,  as  indicating  that  in 
considering  the  through  transpacific  cable  the 
Hawaiian  traffic  is  not  entirely  to  be  ignored,  and 
that  of  the  entire  length  of  the  cable,  the  Span  be- 
tween California  and  Hawaii  will  continuously  be 
required  to  carry  a  materially  greater  portion,  and 
will,  therefore,  be  the  first  span  requiring  duplication. 

Assuming,  as  above,  that  the  carrying  capacity 
of  the  proposed  cable  be  equal  to  that  of  the  best 
Atlantic  cables  for  corresponding  lengths,  it  is  of 
interest  to  obtain  in  a  general  way  the  amount  of 
traffic  which  can  be  handled  across  the  Pacific  under 
a  management  which  insures  the  cable  being  used 
continuously. 

The  proposed  cable  should  possess  a  carrying  ca- 
pacity each  way  per  annum  of  about  5,900,000  code 
words  of  eight  letters,  and  this  allows  30  per  cent. 
of  the  entire  amount  as  waste  or  non-paying  traffic. 
This  means,  of  the  1,156,176  letters  which  in  1898 
were  transmitted  to  Japan.  Hongkong,  Shanghai, 
Manila.  Singapore,  Cochin  China,  Java  and  Siam. 
this  entire  number  could  have  been  transmitted  by 
cable,  allowing  for  each  communication  about  five 
words  of  eight  letters  each.  Since  the  use  of  code 
hooks  for  cable  messages  has  so  much  increased 
that  practically  all  cabling  is  now  transmitted  in 
this  manner,  we  can  reasonably  take  one  word 
equivalent  to  five  by  their  use,  so  that  each  com- 
municalicm  above  referred  to  is  equivalent  to  2$ 
words    of    average    length. 

Means  for  Duplication, 

All  important  submarine  cables  should  be  dupli- 
cated as  soon  as  possible.  Cables  are  always  liable 
to  interruption  from  a  variety  of  causes,  and  the  in- 
terruption of  a  single  line  necessarily  suspends  all 
communication.  The  protection  of  the  patronage 
requires  duplicate  lines,  if  for  no   other  reason. 

An  adequate  plan  for  a  Pacific  cable  should  con- 
sider means  for  the  duplication  of  the  line.     In  this 


January  20,  1900 


WESTERN    ELECTRICIAN 


47 


connection  an  examination  of  the  Pacific  Ocean  and 
the  route  of  the  proposed  British  Pacific  cable  from 
Vancouver  to  Australia  suggests  a  span  of  cable 
of  international  value.  Reference  is  made  to  the 
desirability  of  connecting  Hawaii  and  Fanning  Is- 
land with  an  Anglo-American  cable,  operated  by  the 
governments  concerned,  under  rules  mutually  ac- 
ceptable. A  common  interest  should  lead  to  the 
linking  together  of  these  two  great  ocean-telegraphic 
routes  in  the  mid-Pacific. 

With  this  single  span  of  cable  laid,  which  is  but 
about  950  nautical  miles  in  length,  or  but  13  per 
cent,  of  the  length  of  either  of  the  main  lines,  it 
results  that  each  country  has  practically  secured  a 
duplicate  to  its  line  and  insured  it  against  a  total 
interruption  until  such  other  lines  can  be  laid  as 
the  growth  of  the  business  will  undoubtedly  war- 
rant. 

Thus,  in  case  the  British  cable  between  Canada 
and  the  mid-Pacific  should  be  interrupted,  it  will 
only  be  necessary  to  route  the  British  business  for 
Australia,  arriving  at  Vancouver,  over  the  United 
States  land  lines  to  California,  to  be  transmitted 
over  the  United  States  cable  to  Hawaii,  thence 
over  the  international  span  to  Fanning  Island,  and 
on  to  Australia  via  the  British  line;  or,  in  case 
the  American  span  to  Hawaii  is  interrupted,  the 
United  States  can  likewise  reach  these  islands  and 
the  east  by  routing  traffic  to  Vancouver  for  trans- 
mission to  Fanning  Island,  and  thence  to  our  trans- 
Hawaiian  cable,  also  via  the  international  cable 
span.  .  ... 

In  a  similar  way,  in  case  any  section  of  either 
through  cable  is  interrupted  beyond  the  Hawaii- 
Fanning  span,  the  urgent  United  States  traffic  can 
be  routed  from  Hawaii  westward  via  Australia,  and 
thence  to  the  East,  or  the  urgent  British  business 
can   reach  Australia  via  Manila. 

It  is  believed  that  such  a  living  and  equitable 
arrangement  can  be  effected  in  the  working  of  these 
Pacific  cable  systems  as  would  afford  security  to 
each  and  result  in  mutual  traffic  advantages  to 
both  enterprises.  Thus,  there  is  no  reason  why  the 
present  Atlantic  cable  system  and  the  United  States 
land  systems  should  not  eventually  serve  as  material 
feeders  to  and  from  Australasia,  and  likewise  the 
British  and  Canadian  systems  supply  an  appreciable 
traffic   to  the  Philippines  and  the  East. 

Cable  Conne-tion  with  the  Samoan  Islands. 

The  interests  of  the  United  States  in  Samoa  will 
be  more  clearly  defined  by  the  acquisition  of  sov- 
ereignty over  the  island  of  Tutuil,  now  reported 
probable.  In  this  connection  another  branch  of 
cable  is  suggested,  which  the  United  States  could 
properly  assist.  As  shown  upon  the  accompanying 
map.  a  span  of  cable  but  650  miles  in  length,  con- 
necting Fiji  with  Apia,  would  thus  join  the  Samoan 
group  to  the  main  British  Pacific  cable  route,  and 
furnish  cable  connections  for  the  three  governments 
interested,  viz.,  England,  Germany  and  the  United 
States. 

Conclusion. 

After  several  years  of  comparatively  little  ad- 
vance, the  technical  and  scientific  side  of  teleg- 
raphy has  received  much  attention  during  the  last 
two  or  three  years,  until,  at  this  moment,  there  is 
no  other  special  branch  of  electrical  engineering 
which  is  more  in  evidence  or  promises  more  for 
future. 

By  whatever  method  the  first  Pacific  cable  is  ul- 
timately laid,  and  provided  that  it  shall  appear  that 
all  of  the  projected  cable  cannot  be  manufactured 
and  laid  in  the  United  States  within  a  reasonable 
time,  it  seems  plain  that  the  encouragement  of 
American  manufacturers  in  the  building  up  in  the 
United  States  of  a  deep-sea-cable  industry  of  the 
first-class  is  a  wise  policy  of  this  government. 

The  successful  completion  of  the  submarine  cable 
across  the  Pacific  will  mark  an  epoch  in  the  tele- 
graph history  of  the  world.  After  30  years  of  con- 
sideration— technical,  commercial  and  political — the 
end  of  this  century  sees  this  great  enterprise  at  last 
seriously  undertaken.  The  full  influence  which  it 
will  exert  upon  the  western  hemisphere  and  the 
world  in  general  is  not  easily  appreciated.  Strategic- 
ally, the  importance  of  this  intercolonial  communi- 
cation and  its  preservation  are  very  great.  How- 
ever, the  Philippine  question  should  not  overshadow 
the  larger  question — the  Eastern  question — in  the 
consideration  of  this  project.  Important  as  the  ca- 
ble will  be  as  a  means  of  joining  the  Philippine 
archipelago  to  the  United  States,  its  larger  impor- 
tance will  ultimately  be  in  the  future  of  the  com- 
mercial development  between  the  United  States  and 
the  East.  In  the  broad  extension  of  the  Pacific 
trade  consequent  upon  the  completion  of  the  Isth- 
mian canal  and  the  development  of  steamship  lines 
plying  the  Pacific,  the  telegraph  cable  would  nat- 
urally become  an  important  factor.  The  transpa- 
cific steamship  lines  are  heavily  handicapped  by  the 
absence  of  a  direct  means  of  telegraphy  between 
the  ports  embraced  in  their  routes.  Situated  on  the 
main  trade  routes  leading  from  the  Isthmian  canal 
to  Asiatic  ports,  the  Pacific  cable  will  serve  as  a 
powerful  adjunct  and  support  to  this  enterprise. 
The  two  go  hand-in-hand  and  are  mutually  closely 
related.  It  can  be  stated  that  there  is  scarcely  any 
point  in  the  world  where  there  is  greater  need  for 
a  central  cable  station  than  in  the  Hawaiian  Islands. 
Geographically  situated  at  the  military  and  com- 
mercial strategic  position  of  the  north  Pacific  Ocean, 
it  will  ultimately  serve  as  the  distributing  center 
of    ocean    communication   between    the    two    hemi- 


spheres, as  well  as  to  various  island  groups  of  the 
Pacific. 

As  to  the  probable  traffic  to  be  immediately  ex- 
pected, there  is  little  direct  evidence  at  hand,  since 
the  waters  spanned  have  never  before  been  crossed 
by  a  submarine  cable.  Taking  $150  as  the  average 
earning  power  per  nautical  mile  of  the  long  cables 
of  the  world  as  a  basis,  this  project  should  prove 
a  paying  investment  from  the  very  first;  but  it  is 
believed  that  this  estimate,  based  upon  the  average 
of  cables,  will  prove  under,  rather  than  above  ex- 
perience, particularly  as  this  route  will  immediately 
enter  as  a  competitor  for  European  traffic  via  the 
Atlantic  cables  and  United  States  land  lines.  The 
immediate  effect  of  the  transpacific  cables  will  be 
to  lower  the  rates  to  the  East,  since  European  traffic 
will  be  open  to  competition,  east  and  west,  and  the 
new  western  route,  due  to  the  long  spans  and  com- 
paratively few  repetitions,   will  have  an  advantage. 

Furthermore,  a  short  span  of  cable  laid  between 
Luzon  and  Formosa,  connecting  with  the  Great 
Northern  Telegraph  company's  route  through  Si- 
beria, will  tend  to  this  reduction.  In  fact,  the  laying 
of  the  Pacific  cable  should  operate  to  readjust  the 
present  cable  through-tariff  rates  throughout  the 
world  upon  a  lower  basis. 


The  St.  Louis  Public  Lighting  Situation, 

According  to  present  indications,  the  lighting 
situation  in  St.  Louis  will  be  settled  soon,  although 
it  is  believed  the  lights  cannot  be  turned  on  much 
before  February  1st,  even  with  the  least  possible 
loss  of  time  in  the  passage  of  the  pending  bills.  The 
situation  in  which  the  city  now  finds  itself  may  be 
briefly  stated  as  follows:  The  10-year  contracts  for 
outdoor  public  lighting  expire  on  April  30th  next 
and  those  for  lighting  the  public  buildings  expired 
on  December  31st  last.  In  anticipation  of  these 
events  the  subject  of  new  contracts  was  agitated 
a  year  and  a  half  ago.  But  the  authority  of  the 
Municipal  Assembly  was  necessary  for  new  con- 
tracts, and  instead  of  granting  such  authority  that 
body,  especially  its  lower  chamber,  the  House  of 
Delegates,  delayed  with  the  matter  until  the  begin- 
ning of  last  month,  when  an  ordinance  was  finally 
passed  looking  to  the  letting  of  10-year  contracts 
for  the  major  part  of  the  outdoor  lighting.  Meas- 
ures for  temporary  outdoor  service,  and  also  for  the 
public  buildings,  are  now  pending  in  the  Municipal 
Assembly. 

Bids  were  advertised  for  on  January  nth  for 
lighting  a  considerable  portion  of  the  city  for  a 
term  of  10  years,  from  September  1,  1900.  Pro- 
posals are  asked  for  the  furnishing  of  900  enclosed 
arc  lamps  of  a  480-watt  type  and  600  30-candle- 
power  incandescent  lamps.  The  bids  will  be  opened 
February  6th  at  the  office  of  the  Board  of  Public 
Improvements,  by  whose  order  the  bids  are  ad- 
vertised. 


Fluctuations  of  Electrical  Stocks. 

In  an  exhaustive  table,  prepared  by  the  New  York 
Evening  Post,  the  fluctuations  in  market  value  of 
a  few  stocks  of  electrical  interest  are  shown  for  the 
year  1899.  The  following  figures  are  taken  from 
the   Post's  table: 

Hiehest.  Lowest.  Closing. 

American  District  Telegraph 52^  30  32 

American  Steel  and  Wire 72  32  48VS 

American  Steel  and  Wire,  pfd          106%  84  89 

American  Telegraph  and  Cable 105  92  92 

Brooklyn  Rapid  Transit  137  61  72% 

Capital  City  Traction 94  85  02?s 

Chicago  Consolidated  Traciion 68%  35  39% 

Commercial  Cable r94^  189  193 

Edison  Electric  Illuminating  (N.  Y.)  199  190  193V4 

Erie  Telegraph  and  Telephone 120!^  92%  101% 

General  Electric  company 132  95?b  I235i 

Laclede  Gas 85  51  81 

Laclede  Gas.  pfd 102VS  95^  100 

Manhattan  elevated 133/8  85^4'  96H 

Metropolitan  Street  Railway 269  147  175^ 

Metropolitan  West  Side  of  Chicago 29^  14  25 

Metropolitan  West  Side  cf  Chicago,  pfd.  83  44^  74 

Pullman  Palace  Car 207%  156  189?^ 

Third  Avenue  Railroad 242  117K  132 

Twin  City  Rapid  Transit  73  38  64% 

Twin  City  Rapid  Transit,  pfd 141  117^2  137 

West  Chicago  Street  Railway 120  120  120 

Western  Union  Telegraph 98K  82  85 


Wagner  Company  Emphatically  Denies 
Rumors  of  Sale. 

During  the  last  year  there  have  been  rumors 
current  to  the  effect  thai  the  majority  of  the  stock 
holdings  of  the  Wagner  Electric  Manufacturing 
company  of  St.  Louis  had  been  disposed  of  to  some 
of  the  eastern  competitors  of  the  company  and  that 
the  business  was  now  fully  under  the  control  of  these 
competitors.  It  is  officially  stated  that  all  these 
rumors  have  been  absolutely  without  foundation. 
The  stock  is  held  entirely  by  St.  Louis  men,  and 
the  officers  and  directors  of  the  company  are  all  rep- 
resentative St.  Louis  business  men.  The  year  just 
closed  has  been  one  of  the  most  successful  in  the 
history  cf  the  company,  being  specially  marked  by 
a  large  number  of  important  contracts  calling  for 
a  high  grade  of  engineering  work.  "We  will  be 
pleased  to  have  you  make  such  conspicuous  men- 
tion of  this  information  as  your  judgment  prompts.'' 
says  an  officer  of  the  company,  waiting  to  the  West- 
ern Electrician  on  this  subject;  "and  particularly  are 
we  desirous  that  rumors  in  circulation  to  the  effect 
that  this  company  has  been  absorbed  be  refuted." 


New  German  Cable  Ship. 

The  German  government  has  recently  launched 
a  new  cable-laying  steamer,  which  will  be  the  first 
of  the  kind  possessed  by  that  country,  England  has 
34  vessels  of  this  kind  and  France  four.  This  boat 
has  been  called  the  Podbielski,  in  honor  of  the  sec- 
retary of  state.  It  was  built  at  the  works  of  David 
J.  Dunlop,  Glasgow,  as  it  was  needed  for  imme- 
diate use,  and  could  not  be  constructed  in  Germany 
within  the  time  required.  It  is  of  Siemens  steel 
and  has  a  length  of  77  meters,  being  n  meters  wide. 
For  a  normal  cargo  of  1,200  tons  its  draught  is  5% 
meters.  The  two  propellors,  driven  by  engines  hav- 
ing in  all  1,600  horsepower,  give  a  speed  of  13  knots 
an  hour.  The  center  of  the  deck  is  occupied  by  the 
cabins  of  the  officers  and  engineers,  and  forward 
are  the  quarters  for  20  electricians  and  workmen 
connected  with  the  cable  service,  in  all  70  men. 
The  vessel  is  electrically  lighted  and  provided  with 
a  powerful  searchlight.  It  is  well  equipped  with  all 
the  necessary  appliances  for  the  laying  of  cables, 
raising  and  making  repairs.  The  cable  is  contained 
in  three  receptacles,  having  a  capacity  of  600  cubic 
meters,  which  will  carry  1,100  meters  of  cable. 

As  a  boat  of  these  dimensions  is  not  large  enough 
for  the  laying  of  a  transatlantic  cable,  the  German 
government  expects  to  build  a  large  one  of  6,000 
to  8,000  tons.  The  Podbielski  is  to  be  used  for 
laying  cables  of  short  length,  for  repairs  and  keep- 
ing in  order  of  the  existing  lines  in  the  North  Sea. 
The  new  boat  will  be  attached  to  the  port  or  Nor- 
denham.  At  this  point  is  to  be  installed  an  extensive 
cable  works,  and  a  large  tract  of  land  has  been 
bought  for  the  purpose.  It  is  expected  that  this 
work  will  be  finished  by  next  spring  and  that  the 
plant  will  be  in  running  order.  The  technical  di- 
rection will  be  assigned  to  the  well;known  firm  of 
Felten  &  Guilleaume,  which  possess  one-half  the 
stock;  the  second  half  is  held  by  the  German  Atlan- 
tic Telegraph  company,  which  is  to  lay  this  year  the 
transatlantic  cable  from  Emden  and  the  Azores  to 
New  York. 


Elevated  Road  to  Milwaukee. 

An  Associated  Press  dispatch  states  that  an  ele- 
vated electric  railroad  between  Milwaukee  and  Chi- 
cago seems  probable  in  the  not-far-distant  future. 
A  number  of  Milwaukee  business  men  nave  become 
interested  and  have  agreed  to  bear  the  expense  of 
the  construction  of  one  mile  of  the  road,  the  contracts 
for  which  are  expected  to  be  let  in  a  few  days.  L. 
F.  Cook,  projector  of  the  plan,  claims  for  his  sys- 
tem a  speed  of  from  60  to  100  miles  an  hour.  It  is 
the  plan  of  the  local  promoters  to  sell  bonds  to  pay 
the  cost  of  building  the  road  to  Chicago  and  ex- 
tending it  through  the  streets  of  the  city,  if  the  prac- 
tical demonstration  is  a  success. 


CORRESPONDENCE. 


The  council  of  Bloomer,  Wis.,  is  considering  an 
electric-lighting   plant. 


New  York  Notes. 

New  York,  January  13. — The  annual  meeting  of 
the  New  York  Gas  and  Electric  Light,  Heat  and 
Power  company  was  held  last  Monday.  Four  rep- 
resentatives of  the  Consolidated  Gas  company, 
which  recently  obtained  a  controlling  interest  in 
the  New  York  company,  were  elected  to  the  di- 
rectorate. These  gentlemen  were  Harrison  E.  Gaw- 
try,  who  is  the  president  of  the  Consolidated  com- 
pany; Winthrop  E.  Dwight,  William  G.  Bogart 
and  R.  G.  Valentine.  The  old  directors  reelected 
were  A.  N.  Brady,  Nicholas  F.  Brady  and  Thomas 
E.  Murray.  Anthony  N.  Brady  was  reelected 
president  of  the  company.  N.  F.  Brady  was  re- 
elected vice-president  and"  treasurer,  and  Lewis  B. 
Gawtry,  representing  the  new  interests,  was  elected 
secretary.  The  stockholders  of  the  Astoria  Light, 
Heat  and  Power  company,  which  is  controlled  by 
the  Consolidated  company,  also  met  Monday. 
Augustus  Moen,  T.  Wilbur  Spear,  Horace  W. 
Fuller  and  Francis  R.  Foraker  were  reelected  di- 
rectors, and  A.  C.  Hume,  the  remaining  member 
of  the  board,  retired,  his  place  being  taken  by 
Lewis  B.  Gawtry.  Mr.  Gawtry  is  the  son  of  Har- 
rison E.  Gawtry,  president  of  the  Consolidated  Gas 
company,  and  is  himself  assistant  secretary  of  that 
corporation,  and  also,  as  noted  above,  the  new 
secretary  of  the  New  York  Gas  and  Electric  Light, 
Heat  and   Power  company. 

Stockholders  of  the  Kings  County  Electric  Light 
and  Power  company  of  Brooklyn  met  yesterday  and 
elected  the  following-named  directors:  A.  M. 
Young,  Walton  Ferguson,  Sr.,  B.  Gallagher,  A.  N. 
Brady,  H.  C.  Duval,  Thomas  E.  Murray,  William  F. 
Sheehan,  Felix  Campbell,  Hugh  J.  Grant.  T.  S.  Will- 
iams, William  Berri,  Seth  L.  Keeney  and  Charles 
Cooper.  Immediately  after  the  election  of  di- 
rectors the  latter  met  and  elected  the  following- 
named  officers:  President,  Anthony  N.  Brady;  vice- 
president,  A.  M.  Young;  secretary,  W.  W.  Free- 
man; treasurer,  A.  W.  Dater,  and  assistant  treas- 
urer, A.  N.  Neilsen.  At  a  meeting  of  the  Edison 
Electric  Illuminating  company  of  Brooklyn,  which 
is  controlled  by  the  Kings  County  company,  An- 
thony N.  Brady,  Seth  L.  Keeney  and  Walton  Fer- 
guson were  elected  to  the  board  of  directors,  and 
Mr.  Brady  was  elected  president  in  place  of  B. 
Gallagher,  resigned.  The  election  of  Mr.  Brady  to 
the  presidency  of  the  two  Brooklyn  companies  and 
the  large  company  in  Manhattan  lends  special  sig- 
nificance to  the  probable  ultimate  amalgamation  of 
the  New  York  and  Brooklyn  companies  into  what 
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will  be  the  largest  electric-light  and  power  corpora- 
tion of  the  world. 

At  a  meeting  of  the  Rapid  Transit  Commission  on 
Tuesday  it  was  decided  to  consider  the  construc- 
tion of  Controller  Coler's  proposed  Brooklyn 
tunnel  and  an  extension  of  the  Rapid  Transit  tun- 
meet  it  as  soon  as  the  contract  now  being 
bid  for  is  let.  The  commission  expects  at  least 
two  responsible  bids  for  the  tunnel  contract,  one  of 
which  will  represent  a  combination  of  several  in- 
terests that  have  been  investigating  the  contract. 
The  city  and  Rapid  Transit  Commission  have  been 
enjoined  from  infringing  a  patent  owned  in  part 
by  Charles  V  Fowler  of  New  Jersey,  which,  it  is 
contended,  covers  the  design  for  station  platforms 
that  the  commission  purposes   using  in  the  tunnel. 

The  new  searchlight  apparatus  built  on  Chief 
Croker's  suggestion  fot  the  Fire  Department  has 
been  successfully  tested,  and  it  will  undoubtedly 
form  a  valuable  addition  to  the  department's  equip- 
ment. The  engine  is  of  the  ordinary  fire-engine 
type  and  is  directly  connected  to  a  marine-type 
multipolar  generator,  supplying  70  amperes  of  cur- 
rent at  a  pressure  of  30  volts.  On  each  side  of  the 
driver's  seat  is  place  an  18-inch  projector,  and  the 
scat  folds  over  so  that  the  projectors  can  swing 
through  a  complete  circle.  They  can  also  be  placed 
at  any  vertical  angle.  The  projectors  are  supplied 
with  special  deflecting  glass  fronts,  making  it  pos- 
sible to  cover  a  large  area  with  the  light  at  short 
range;  or  by  using  the  plain  glass  fronts,  also  sup- 
plied, the  light  may  be  thrown  out  in  parallel  rays 
to  a  great  distance.  The  lamps  are  self-regulating, 
consume  35  amperes  of  current  each-and  each  gives 
.111   arc  of   5.000  candlepower. 

It  is  announced  that  the  General  Carriage  com- 
pany, capitalized  at  $20,000,000,  will  soon  put  into 
public  service  200  horseless  carriages  and  100  omni- 
buses. 

At.  Trenton,  N.  J.,  on  Friday,  the  Mexican  Elec- 
tric Vehicle  company  was  incorporated,  with  a  cap- 
ital of  $500,000.  to  manufacture  and  operate  vehicles, 
especially  in  Mexico.  The  incorporators  are  J.  E. 
Hayes.  Camden;  Arthur  Phillips,  New  York;  Fred 
Viewig,  Upper  Montclair,  N.  J. 

From  Xew  Haven,  Conn.,  comes  word  that  a 
11.  w  corporation,  known  as  the  Kidder  Motor  Ve- 
hicle company,  formed  by  New  Haven  men,  has  been 
incorporated  in  Dover,  Del.,  with  a  capital  stock  of 
$500,000.  The  company,  it  is  said,  will  manufac- 
ture at  New  Haven,  and  it  is  understood  will  make 
electric  vehicles. 

After  several  months'  work  the  new  electric  line 
of  the  Third  Avenue  Railroad  company  between 
( inc-hundred-and-twenty-fifth  street  and  One-hun- 
(Irecl-and-sixty-secor.d  street  has  been  completed  and 
opened  for  travel.  The  first  car  over  the  new  road 
was  operated  on  Wednesday  night.  A  half-dozen 
round  trips  were  made,  and  the  officers  of  the  com- 
pany expressed  themselves  as  well  satisfied  with  the 
u  st.  It  is  now  possible  for  a  passenger  to  ride  from 
City  Hall  to  One-hundred-and-sixty-second  street 
without  change.  At  One-hundred-and-sixty-second 
street  a  horse  car  can  be  taken  to  One-hundred- 
and-eighty-seventh  street.  It  is  expected  that  in  a 
few  weeks  the  road  will  be  completed  to  One-hun- 
dred-and-eighty-seventh   street. 

\n  explosion  in  a  transformer  at  the  station 
of  the  Edison  Illuminating  company,  45  West 
Twenty-sixth  street,  Monday,  caused  a  fire  in  the 
dynamo  room  resulting  in  a  loss  of  about  $20,000. 

Mayor  Van  Wyck  has  signed  the  resolution  of 
the  Municipal  Assembly  granting  franchises  to  the 
Metropolitan  Railroad  company  and  the  Third 
Avenue  Railroad  company  through  Kingsbridge 
road  and  Eleventh  avenue  and  across  the  Spuyten 
Duyvil  creek  to  the  city  line.  This  is  the  franchise 
which  has  been  for  years  in  litigation,  and  which 
was  finally  settled  through  an  agreement  between 
the  two  companies  to  use  different  parts  of  the 
roads.  The  franchise  is  for  25  years,  with  the  priv- 
ilege of  another  25  years'  renewal,  subject,  however, 
to  a  reappraisement  by  the  city.  M.  L.  G. 


the  gas  service  of  Niagara  Falls  will  be  improved 
and  that  the  company  is  also  likely  to  entci  the 
electric-light   field   in   this  city.  D. 


Niagara  Falls. 

Niagara  Falls,  N.  Y.,  January  15. — The  Acheson 
Graphite  company  of  Niagara  Falls  has  decided  to 
enlarge  its  plant,  and  work  will  be  immediately  com- 
menced  on  the  extension.  This  company  was  or- 
ganized about  a  year  ago,  and  for  the  last  half  of 
1899  it  has  declared  a  dividend  of  3'/L>  per  cent. 
The  present  building  of  the  company  is  50  by  100 
fill  at  the  foundation,  and  the  new  section  will 
extend  this,  so  that  the  factory  building  entire  will 
cover  a  space  148  by  148  feet.  When  this  is  com- 
pleted the  company  will  use  an  additional  1.000 
horsepower,  which  will  be  applied  to  the  manufac- 
ture of  graphite  articles,  such  as  anodes  and  ciec- 
Irodes.  The  manufacture  of  graphite  will  also  be 
further  exploited  and  the  product  of  the  furnaces 
placed  on  the  market.  It  will  be  recalled  that  the 
preliminary  work  in  this  line  was  done  in  the  fur- 
races  of  the  Carborundum  company. 

The  Niagara  Falls  Gas  and  Electric  Light  com- 
pany has  been  incorporated,  with  a  capital  -toe], 
of  $100,000.  To  the  new  company  the  Niagara  Falls 
1  ,;i-  company  and  the  Power  City  Illuminating  com- 
pany have  transferred  their  franchises.  The  officers 
of  the  Niagara  Falls  Gas  and  Electric  Light  com- 
pany are:  President,  Frank  A.  Dudley;  vice-presi- 
dent, Senator  L.  B.  Humphrey  of  Warsaw;  secre- 
tary,  A.  C.  Hastings,  Niagara  Falls;  tieasurer, 
George  G.  Shepard,  Niagara  Falls;  general  manager. 
Clark  L.  Ingham  of  Buffalo.     It  is  understood  that 


Northwestern  Notations. 

Minneapolis,  January  13. — The  Commercial  Light 
and  Power  company  of  Duluth,  Minn.,  has  sub- 
mitted a  proposition  to  the  council  offering  to  fur- 
nish 460  street  lights  for  the  city  at  $24,839.99,  which 
i^  $2,701  less  than  the  estimated  annual  cost  of  a 
municipal    plant. 

The  Clear  Lake  (la.)  Electric  Light  and  Power 
company  will  double  the  capacity  of  the  plant. 

Ada,  Minn.,  will  let  contracts  for  a  light  and 
water  plant  as  soon  as  Engineer  George  A.  Ralph 
of  Crookston,  Minn.,  completes  the  plans. 

The  new  electric-light  plant  at  Glendive,  Mont., 
has  been  completed  and  put  in  operation. 

Theodore  Mayers,  a  lineman  of  the  Grant  Street 
Electric  Railway  company,  at  Seattle,  Wash.,  re- 
ceived a  shock  while  on  top  of  a  pole  and  fell  25 
feet  to  the  ground.  He  struck  on  the  back  of  his 
neck   and  his   back  was  broken. 

The  council  of  Fergus  Falls,  Minn.,  contemplates 
requiring  meters   for  electric-light  consumers. 

The  Tri-city  Railway  company  has  expended  $75,- 
000  in  improvements  and  repairs  to  its  lines  in 
Davenport,  la.,  Moline  and  Rock  Island,  111. 

Browns  Valley,  Minn.,  may  have  an  electric-light 
and  waterworks  plant  installed. 

Otto  Kankel  is  an  applicant  for  an  electric-light 
franchise  at  Fertile,  Minn. 

The  Village  Council  of  Perham,  Minn.,  will  in- 
stall an   electric-light  plant. 

A  new  electric-light  plant  has  been  completed 
for  Woodburn,   Ore. 

Picrz,  Minn.,  is  corresponding  with  electricians, 
with  a  view  to  securing  an  electric-light  plant. 

The  Benton  Power  and  Traction  company  of  St. 
Cloud,  Minn.,  has  begun  operating  its  cars  from 
its  own  power  plant,  which  has  finally  been  com- 
pleted and  is  in  shape  for  use. 

The  street  cars  of  Eau  Claire,  Wis.,  will  carry 
colored  lights  to  designate  the  various  lines. 

It  is  rumored  at  Eau  Claire,  Wis.,  that  the  Chip- 
pewa Valley  Electric  Railway  company  has  pur- 
chased the  system  of  the'  Eau  Claire  Light  and 
Power  company. 

The  Dubuque  (la.)  Street  Railway  company  is 
rebuilding  and  improving  its   rolling  stock. 

Judgment  was  given  in  favor  of  the  county  of 
Hennepin,  in  the  suit  of  the  Sprague  Electric  com- 
pany against  the  county  for  $650,  claimed  to  be 
due  for  repairs  to  the  electric  elevators  in  the  court- 
house in  Minneapolis.  The  court  construed  the 
contract  to  cover  repairs. 

The  new  engines  of  the  street  railway  in  Des 
Moines,  la.,  have  been  put  in  shape  and  the  service, 
which  has  suffered  on  account  of  a  breakdown  in 
the  power  house,  has  been  restored. 

The  electric-light  company  at  Forest  City,  la., 
has  installed  a  new  engine. 

The  City  Council  of  Des  Moines,  la.,  voted  to 
require  the  street  railway  to  pay  for  seven  feet  of 
paving   along    its    tracks. 

The  Municipal  Police  Signal  company  of  Chicago 
was  the  lowest  bidder  for  a  police-alarm  system  for 
St.  Paul,  at  $12,131.  The  Gamewell  company  of- 
fered to  install  a  system  for  $20,528  and  the  Auto- 
electric  company  of  New  York,  for  $16,200. 

The  council  of  Portland,  Ore.,  granted  a  franchise 
to  the  street-railway  company  for  the  Corbett  street 
extension. 

The  council  of  Tacoma,  Wash.,  will  take  bids  for 
a  1,000-kilowatt  generator. 

There  is  talk  of  extending  the  street-railway  sys- 
tem from  Winona,  Minn.,  south  through  Harmony, 
Minn.,  to  Decorah,  la. 

The  owners  of  the  electric-light  plant  at  Long 
Prairie,  Minn.,  want  to  sell  it  to  the  village  in 
order  to  enable  them  to  go  into  the  milling  business. 

The  property  of  the  Appleton  Edison  Electric- 
company,  at  Appleton,  Wis.,  has  been  sold  to  the 
Fox  River  Valley  Electric  Railway  company.  The 
city  system  will  be  greatly  improved. 

The  council  of  Council  Bluffs,  la.,  voted  to  award 
the  contract  for  street  lighting  to  Thomas  Bowman 
at  $69.50  a  light,  despite  the  fact  that  a  Chicago  man 
had  put  in  a  lower  bid.  The  lowest  bidder  brought 
suit  to  prevent  the  award  of  the  contract. 

The  electric-light  company  of  Crookston,  Minn., 
will  string  wires  to  Grand  Forks,  N.  D.,  to  fur- 
nish power  from  the  Crookston  plant  for  customers 
in    Grand    Forks. 

J.  M.  Frink.  W.  IT.  White,  E.  P.  Tremper  and 
George  F.  Meacham  are  applicants  at  Seattle. 
Wash.,  for  a  franchise  to  build  and  operate  an 
clcctric-car  line  from  the  tide  flats  to  the  city  park. 

The  Board  of  Public  Works  of  Des  Moines,  la., 
wants  all  electric  wires  put  underground.  It  sug- 
gests the  construction  of  subways  by  the  city,  to 
be  rented  to  the  various  companies. 

The  Board  of  Trade  of  Long  Prairie,  Minn.,  rec- 
ommended that  the  council  purchase  the  electric- 
light   and   waterworks   plant. 

The  Valley  Junction  (Ta.)  Light  and  Water  com- 
pany has  executed  a  second  mortgage  on  its  prop- 
erty, for  $6,500,  to  the  Northern  Trust  company, 
trustee.  The  first  mortgage  was  to  secure  $16,000 
bonds. 

A  rumor  has  been  afloat  that  the  interests  con- 
trolling the  Twin  City  Rapid  Transit  company  had 
secured  the  Duluth  (Minn.)  city  railway,  but  the 
report  is  denied.  R. 


PERSONAL. 

The  director-general  of  the  federal  telegraph  of 
Mexico  has  sent  out  a  neat  card,  wishing  his 
friends  a  happy  new  year. 

President  Richard  Varley  of  the  Varley  Duplex 
Magnet  company  of  Jersey  City  was  one  of  Chi- 
cago's welcome  visitors  last  week. 

W.  J.  MacConnell  of  the  Engineering  Magazine, 
New  York,  visited  Chicago  last  week.  Mr.  Mac- 
Connell came  to  Chicago  this  time  on  private  busi- 
ness, but  reports  a  most  excellent  condition  of  busi- 
ness in   the  eastern  territory. 

Mr.  Richard  Fleming  of  Lynn,  Mass.,  an  engi- 
neer of  the  General  Electric  company,  who  read  a 
paper  on  "Modern  Development  in  Alternating- 
current  Series  Arc  Lamps"  at  this  week's  conven- 
tion of  the  Northwestern  Electrical  association, 
spent  a  few  days  in  Chicago  before  and  after  the 
Milwaukee  meeting. 

A  writer  in  the  Century  tells  this  anecdote  of 
Faraday:  The  great  physicist  and  his  friend  Hoff- 
niann  were  walking  one  day  together  through  the 
streets  of  London,  where  both  were  then  professors, 
when  Faraday  stopped  a  newsboy  and  bought  a 
paper.  Hoffmann  asked  him  why,  with  his  house 
supplied  regularly  with  all  the  papers  he  needed, 
he  stopped  to  buy  a  paper  from  a  boy  in  the  street. 
Faraday  replied:  "I  was  once  a  newsboy  myself 
and  sold  papers  on  the  street." 

Captain  Samuel  Reber,  U.  S.  A.,  was  married  to 
Miss  Cecilia  Miles,  only  daughter  of  General  Nel- 
son A.  Miles,  in  St.  John's  Church,  Washington,  on 
January  10th.  A  distinguished  gathering  was  pres- 
ent, including  members  of  the  cabinet  and  diplo- 
matic corps,  officers  of  the  army  and  the  navy,  and 
many  representatives  of  the  fashionable  world  of 
Washington.  Captain  Reber  is  the  chief  signal 
officer  of  the  Military  Department  of  the  East  and 
has   a  wide   acquaintance   in    electrical    circles. 

An  Associated  Press  dispatch  from  Paris,  dated 
January  13th,  says:  "Frank  E.  Drake,  director  of 
electricity  and  machinery  in  the  American  section, 
has  arrived  here  to  hasten  the  construction  of  the 
building  and  machinery  hall  at  Vincennes,  which 
the  exhibitors  will  build  on  account  of  the  limited 
space  allotted  to  American  machinery.  The  struc- 
tural iron  came  on  the  Prairie,  with  a  gang  of 
American  workmen,  whose  rapid  work  and  improved 
appurtenances  create  interest  among  the  foreign 
workmen.  Mr.  Drake  expects  to  have  the  building 
under  its  roof  in  a  month  and  ready  to  accept  ex- 
hibits. He  says  progress  on  all  the  buildings  of  the 
exposition  is  further  advanced  than  at  the  Chicago 
fair  at  the  same  time,  and  he  believes  the  exposition 
will  be  opened  at  the  promised  time." 


ELECTRIC  LIGHTING. 

E.  G.  Cowdery,  manager  of  the  Milwaukee  Gas 
and  Coke  company,  is  said  to  be  negotiating  for 
the  purchase  of  the  electric-light  plant  in  Waukegan, 
111.,  and  it  is  thought  that  he  may  buy  the  gas  plant 
also  and  consolidate  them.  The  gas  company  has 
secured  a  franchise  at  Highland  Park'  and  will  ex- 
tend its  mains  down  there.  The  Evanston  Gas  com- 
pany meanwhile  is  heading  north,  and  there  is  talk 
of  the  two  companies  joining  mains  and  consolidat- 
ing. Evanston  capitalists  own  the  Waukegan  Gas 
company. 

At  the  annual  election  of  directors  of  the  Edison 
Electric  Light  and  Power  company  and  the  Kansas 
City  Electric  Light  company  of  Kansas  City,  Mo., 
on  January  9th,  the  two  companies  passed  into  the 
control  of  the  Armours  of  Kansas  City  and  Chi- 
cago, Robert  Fleming  of  London,  C.  F.  Flolmes 
and  W.  IT.  Holmes.  C.  F.  Holmes,  general  mana- 
ger of  the  Metropolitan  Street  Railway  company, 
was  elected  president  of  the  two  light  companies; 
P.  A.  Valentine  of  Chicago,  representative  of  the 
Armours,  was  made  chairman  of  the  board  of 
directors;  L.  C.  Krauthoff  of  Chicago,  general  at- 
torney for  the  Armours,  was  made  a  director.  The 
two  plants  now  represent  an  investment  of  about 
$1,000,000, 


ELECTRIC  RAILWAYS. 

The  barns  of  the  South  Chicago  City  Railway 
company  at  Holman  and  Sheffield  avenues,  Ham- 
mond, hid.,  were  destroyed  by  fire  on  January  9th, 
causing  a  loss  of  about  $130,000.  The  barn,  a  brick 
structure  75  by  225  feet,  was  burned,  and  32  cars, 
including  a  number  of  motor  cars,  sweepers  and 
sprinklers,  and  a  large  quantity  of  apparatus  were 
reduced  to  ruins. 

The  Kansas  City  and  Leavenworth  Electric  Rail- 
way company  expects  to  open  its  road  for  general 
traffic  -soon.  The  building  of  this  line  is  thought 
to  be  only  the  beginning  of  a  great  interurban  rail- 
way system  centering  in  Kansas  City.  Right-of- 
-  way  franchises  have  already  been  secured  for  a 
similar  line  between  Topeka  and  Kansas  City. 

It  is  ratiier  unusual  to  see  one  railroad  company 
suing  another  for  damages  to  an  office  building. 
But  a  suit  has  been  begun  in  the  Superior  Court 
of  Cook  County  in  which  the  Chicago  and  North- 
western Railway  company  asks  that  it  be  awarded 
$300,000  damages  from  the  Lake  Street  Elevated 
Railroad  company.  The  plaintiff  sets  forth  that  its 
premises  at  Fifth  avenue  and  Lake  street,  Chicago, 
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where  its  general  offices  are  located,  have  been 
greatly  depreciated  in  value  by  the  building  and 
operation   of  the  Lake   street  elevated   railway. 


PUBLICATIONS. 


The  Library  Bureau  has  issued  a  catalogue  de- 
scribing its  card-ledger  system  and  the  advantages 
claimed  for  it  over  the  ordinary  book  ledgers.  The 
bureau's  Chicago  office  is  at  215  Madison  street. 

The  Street  Railway  Journal  of  Xew  York  is  now 
published  weekly.  The  first  issue  of  each  month  re- 
tains the  technical  characteristics  of  the  magazine; 
the  other  numbers  are  intended  more  for  news  re- 
ports. 

The  Falcon  Electric  Manufacturing  company  of 
New  York  has  issued  bulletins  descriptive  of  its 
1000  fan  motors,  direct-current  power  motors,  at- 
taching-plug  and  flush  receptacles,  and  radial  am- 
peremeter switches. 


CALENDARS. 


The  Bethlehem  Steel  company  issues  an  attractive 
calendar,  each  sheet  of  which  contains  an  illustra- 
tion of  some  product  of  the  company's  manufac- 
ture. 

The  attractive  face  of  a  pretty  girl  makes  the  cal- 
endar distributed  by  the  Morgan-Gardner  Electric 
company  of  Chicago  a  desirable  souvenir.  The  pic- 
ture is  done  in  colors. 

The  Cutter  company  of  New  York  and  Phila- 
delphia issues  a  12-page  calendar,  each  sheet  of 
which,  in  addition  to  the  calendar  for  the  month, 
bears  a  large  illustration  and  description  of  one  of 
the  company's  I-T-E  circuit  breakers. 

A  150-year  calendar  is  distributed  by  George  YY. 
Patterson,  the  Chicago  agent  for  the  American  Cir- 
cular Loom  company.  By  means  of  a  mo\able  slip 
at  the  top  of  the  calendar  and  a  table  beneath,  the 
day  01  the  week  of  any  date,  from  1775  to  1932.  may 
be  readily  determined — as  well  as  the  calendar  for 
the  desired  month. 

A  convenient  memorandum  calendar  ?nd  diary 
pad  for  the  current  year  carries  with  it  the  compli- 
ments of  Walsh's  Sons  &  Co.,  wholesale  dealers 
in  scrap-iron  and  metals  of  Newark,  N.  J.  The  pad 
is  conveniently  arranged  for  the  recording  of  mem- 
oranda, each  leaf  having  blanks  for  a  week.  The 
card  upon  which  the  tablet  is  mounted  has  printed 
upon  it  counting-house  calendars  for  the  years  1930 
and  1901.  


AUTOMOBILES. 

Miss  Florence  E.  Woods,  daughter  of  C.  E. 
Woods  of  Chicago,  has  obtained  the  first  permit 
granted  to  a  woman  to  operate  an  automobile  in 
Central    Park,    New   York   city. 

A  test  of  an  automobile  mail  wagon  was  made  in 
Detroit  on  January  10th.  The  vehicle  was  used 
to  carry*  mail  from  the  main  postoffice  to  the  sub- 
stations. It  is  reported  that  round  trips  were  made 
in  very  fast  time. 

The  Woods  Motor  Yehicle  company  of  Chicago 
has  recently  completed  two  electric  mail  wagons 
which  are  to  be  sent  to  Washington.  The  postal 
authorities  will  test  the  new  vehicles  and  report  on 
the  advisability  of  their  use  in  the  large  cities. 

It  is  reported  that  a  company  is  being  organized 
to  run  lines  of  omnibuses  in  Milwaukee  in  compe- 
tition with  the  street-car  service.  These  'buses  are 
to  be  propelled  by  electricity  and  to  have  pneumatic 
tires.  The  fare  is  to  be  five  cents  straight  and 
there  will  be  no  conductors.  The  'buses  will  cost 
about  Si, 000  each  and  will  carry  from  12  to  16 
passengers. 

Akron,  O.,  has  an  automobile  patrol  wagon  which 
was  built  by  the  city  and  is  said  to  be  the  first 
of  its  kind  manufactured.  The  wagon  weighs  5.500 
pounds  and  is  equipped  with  two  four-horsepower 
motors.  Its  maximum  speed  is  said  to  be  20  miles 
an  hour.  The  wagon  cost  $2,300,  and  the  city  offi- 
cials estimate  that  it  will  pay  for  itself  in  four  years 
by  the  saving  of  feed  bills  and  horseshoeing.  It  is' 
asserted  that  in  a  test  the  new  vehicle  ran  through 
deep  mud  and  up  and  down  hill  easily. 

The  Automobile  Club  of  France  some  months 
ago  appointed  a  committee  to  ascertain  who  was 
the  real  inventor  of  the  automobile.  The  commit- 
tee now  reports  that  M.  Lenoir,  who  on  January 
24,  i860,  took  out  a  patent  for  a  motor  operated  by 
the  explosion  of  gas,  is  entitled  to  the  honor. 
Lenoir,  who  is  still  alive  and  aged   7S  years,   was 


discovered  in  an  obscure  village.  The  Automobile 
Club  is  now  said  to  be  organizing  a  big  fete  in  his 
honor  and  will  present  to  him  a  handsome  gold 
medal. 

The  automobile  is  to  penetrate  as  far  north  as 
Cariboo  and  Omineca,  B.  C.  In  Vancouver,  at  the 
Armstrong  and  Morrison  Iron  Works,  a  horseless 
stage  coach  is  now  being  built,  to  be  operated  on 
the  Ashcroft-Cariboo  road.  An  American  company 
is  also  applying  for  incorporation  at  the  next  ses- 
sion of  the  British  Columbia  Legislature,  for  the 
purpose  of  building  a  road  into  the  Omineca  dis- 
trict, upon  which  to  operate  automobiles  and  other 
vehicles  for  passenger  and  general  transportation 
business. 


TRADE  NEWS. 


The  Sterling  Varnish  company  of  Pittsburg,  Pa., 
announces  its  removal  from  325  Water  street  to  the 
Times  building.    Fourth   avenue. 

It  is  stated  that  the  Westinghouse  Electric  and 
Manufacturing  company  will  build  a  large  plant  in 
St.  Petersburg,  Russia,  the  coming  year,  at  a  cost 
of  $2,000,000. 

The  Hewitt-Lindstrom  Motor  company  of  Chi- 
cago has  been  recently  incorporated,  with  a  capi- 
tal stock  of  $30,000,  to  manufacture  automobiles, 
motors,  steam  and  electric  engines,  etc.  The  incor- 
porators are:  F.  W.  Brown.  G.  Adam  Bruck  and 
Leo  N.  Broeker. 

The  Morgan  Electrical  Machine  company  of  Chi- 
cago was  incorporated  on  January  13th.  The  cap- 
ital stock  is  $25,000.  and  the  object  of  the  company 
is  the  manufacture  of  electrical  goods  and  appli- 
ances. The  incorporators  are  Edmund  C.  Morgan, 
Darwin    B.    Douglas  and  James    H.    Barnard. 

The  Federal  Battery  company  of  New  Y'ork  an- 
nounces that  it  is  extending  its  works  and  will  soon 
be  in  shape  to  manufacture  its  powerful  Federal- 
salt  dry  battery.  This  cell  is  said  to  be  non-polar- 
izing and  has  a  voltage  of  from  1.7  to  1.75  and  a 
capacity  of  about  15  amperes.  It  is  claimed  that  it 
will  do  a  great  amount  of  work  and  recuperate  very 
quickly. 

C.  H.  Waterman  announces  that  he  has  obtained 
patents  for  his  process  of  enameling  brick  and  other 
material  by  electricity.  He  has  been  at  work  for 
seme  time  perfecting  his  process  and  is  confident 
that  it  can  be  used  commercially  with  profit.  A 
company  has  been  organized  by  Mr.  Waterman  to 
exploit  his  invention,  and  a  limited  number  of  shares 
of  stock  are  for  sale. 

Mr.  W.  N.  Matthews  of  St.  Louis,  who  repre- 
sents several  manufacturers  of  high-grade  electrical 
material  and  sells  "used"  machinery,  reports  that 
he  has  found  it  necessary  to  increase  his  facilities; 
therefore  has  formed  a  partnership  with  his  brother, 
Mr.  Leonard  Matthews,  Jr.  The  firm  will  be  known 
as  W.  N.  Matthews  &  Bro.  The  success  of  this 
business  may  be  attributed  to  the  quality  of  special- 
ties sold  and  the  careful  attention  paid  to  all  orders 
and  inquiries. 

The  American  Steel  and  Wire  company  recently 
sent  notices  to  all  its  mills  that,  taking  effect  Jan- 
uary 1st,  the  wages  of  all  mill  employes  would  be 
increased  7V2  per  cent.  Between  15,000  and  20,000 
men  and  boys  are  affected.  The  company  also  an- 
nounced that  during  1900  an  amount  of  money  equal 
to  2V2  per  cent,  of  the  total  payrolls  would  be  set 
aside  for  the  use  of  employes  who  may  become 
ill  or  otherwise  incapacitated.  It  is  said  that  the 
company  will  concentrate  all  its  plants  on  the  400 
acres  of  land  recently  purchased  at  Nevelle  Island, 
near  Pittsburg,  and  will  move  there  the  mills  from 
Worcester,  Mass,   Cincinnati  and  St.   Louis. 

The  new  factory  of  the  Varley  Duplex  Magnet 
company  in  Jersey  City  is  about  completed,  and  it 
is  now  running  full  blast.  The  Varley  company  is 
much  pleased  with  the  reception  by  the  trade  of  its 
novel  and  valuable  Christmas  souvenir  slide-rule 
pad.  Owing  to  the  desire  expressed  b}'  many  who 
were  favored  by  the  receipt  of  this  useful  gift  the 
company  contemplates  making  up  another  edition 
of  the  pads.  The  new  edition  will  be  different  from 
the  first  in  that  the  rule  proper,  instead  of  being 
a  black  background  with  white  lines,  will  be  just 
the  reverse,  black  ruled  lines  on  a  white  background- 
It  is  believed  that  this  change  will  make  the  slide- 
rule  divisions  more  legible. 

The  Royal  Electric  company  of  Montreal  is  widely 
known  among  the  users  of  electrical  machinery  in 
all  parts  of  Canada.  For  the  last  few  years  its  name 
has  been  identified  with  the  "S.  K.  C."  polyphase 
alternating-current    system.     The    company   secured 


exclusive  rights  to  manufacture  this  apparatus 
in  Canada,  desiring  to  offer  its  patrons  the  more 
modern  electrical  apparatus.  The  company  believed 
that  Canadian  consumers  would  appreciate  the  mer- 
its of  high-grade  machinery,  and  that  its  belief  was 
well  founded  is  proved  by  the  fact  that  in  four  years 
it  sold  in  the  Dominion  generators  having  a  total 
capacity  of  50.000  kilowatts.  The  factory  of  the 
company  is  thoroughly  equipped  with  the  most  mod- 
ern tools  and  appliances,  and  the  company  claims 
for  its  establishment  that  neither  the  plant  nor  the 
work  turned  out  can  be  excelled  anywhere. 

An  interesting  arrangement  to  prevent  overcrowd- 
ing of  stairways  and  elevators  when  entering  or 
leaving  a  building  is  used  in  the  main  office  of  the 
International  Correspondence  Schools.  Scranton. 
Pa.  The  time  of  entering  and  leaving  the  building 
is  regulated  by  clocks,  on  each  of  the  nve  floors. 
On  the  lower  floors  the  clocks  are  set  correctly, 
but  on  the  upper  floors  they  are  a  few  minutes  slow, 
so  that  the  employes  on  the  lower  floors  are  at 
their  desks  before  those  on  the  upper  floors  are 
due  at  the  building.  In  leaving  the  building  the 
employes  on  the  upper  floors  do  not  leave  their 
desks  until  several  minutes  later  than  those  on 
the  lower  floors.  Over  500  people  are  employed 
in  the  building,  which  is  used  exclusively  by  the 
International  Correspondence  Schools.  This  insti- 
tution has  over  70  courses  of  instruction  by  mail, 
and  its  students  may  be  found  in  many  parts  of  the 
world. 


BUSINESS. 

The  Electric  Appliance  company,  Chicago,  sends, 
upon  application,  pamphlets  describing  the  Adams- 
Bagnall  enclosed  arc  lamp. 

The  transport  McPherson,  which  sailed  recently 
for  the  Philippines,  had  a  40-inch  blower  for  ven- 
tilating purposes,  equipped  with  a  direct-connected 
I.undell  motor  manufactured  by  the  Sprague  Elec- 
tric  company   of   New   York. 

C.  H.  Worcester,  of  C.  H.  Worcester  &  Co.. 
Koss,  Mich.,  was  in  Chicago  recently  and  stated 
that  his  firm  had  just  closed  a  large  contract  with 
the  Western  L'nion  Telegraph  company  for  poles. 
Mr.  Worcester  reports  that  his  concern  expects 
to  produce  this  year  from  6o,coo  to  75.000  poles. 
The  firm  works  over  the  Wisconsin  and  Michigan 
railroad  and  has  to  yards  in  a  territory  of  45  square 
miles.  It  owns  the  stumpage  on  about  16,000  acres, 
and  as  it  has  a  sawmill  plant  at  Fisher.  Mich.,  it 
is  enabled  to  clean  the  land.  Worcester  &  Co. 
also  produce  from  15.oco.coo  to  iS.ooo.oco  feet  of 
lumber  each  year,  and  expect  to  produce  this  year 
50,000  street-railway  iies  and  about  175,000  standard 
railway  ties. 

The  O.  C.  Little  Pulley  Coating  company  of 
Menasha,  Wis.,  reports  a  very  successful  business 
during  the  last  12  months,  and  that  it  has  added  many 
new  names  to  its  already  large  list  of  customers. 
This  company  was  organized  in  1893  and  incor- 
porated in  1897.  It  manufactures  the  celebrated 
O-  C.  Little  electric  pulley  coating,  which  is  in 
paint  form  and  applied  to  the  pulley  surface  with  a 
brush.  In  about  four  hours'  time  the  preparation 
hardens,  leaving  a  firm,  smooth  surface,  which  is 
said  to  increase  the  power  of  belts  about  60  per 
cent.  Many  good  points  are  claimed  for  this  coat- 
ing; among  others,  that  it  is  the  only  coating  on 
the  market  that  oil  or  water  will  not  penetrate  or 
injure,  and  that  by  its  use  belts  can  be  run  much 
slacker,  thereby  prolonging  their  life  and  insuring 
economy  of  power.  An  attractive  booklet,  giving 
testimonials  from  many  prominent  manufacturing 
concerns  which  use  the  preparation,  will  be  for- 
warded upon  request. 

The  Emerson  Electric  Manufacturing  company 
has  largely  increased  its  manufacturing  capacity 
since  last  season,  and  will  make  every  effort  to  be 
in  a  position  to  make  prompt  deliveries  of  desk 
and  ceiling  fans  during  the  entire  fan-motor  season 
now  opening.  The  floor  space  of  the  factory  has 
been  doubled  since  last  season,  and  a  large  quan- 
tity of  improved  automatic  machinery  has  been 
added  to  the  plant.  The  1900  models  of  Emerson 
desk  and  ceiling  fans  will  be  considerably  improved 
over  the  models  placed  on  the  market  by  the  com- 
pany in  the  past.  The  Emerson  electric  tan-motor 
catalogue  for  1900  is  now  in  the  hands  of  the  printer 
and  is  expected  to  be  placed  .before  the  trade,  to- 
gether with  net  prices  on  fan  motors  and  ceiling 
fans,  about  February  1st.  The  indications  are  that 
the  demand  for  Emerson  product  will  be  unusually 
heavy  during  1900,  as  a  large  number  of  orders 
have  already  been  booked  for  delivery  in  the  United 
States  and  for  export. 
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640.744.  Lightning  Arrester.  Charles  C.  Chinn, 
Canton,  Mo.,  assignor  of  one-half  to  Henry 
C.  Chinn,  Canton,  Mo.  Application  filed  July 
21,   1899. 

The  apparatus  combines  a  around  plate,  discharge 
plates  adjacent  thereto  and  adapted  to  discharge  to  the 
ground  plate,  and  a  fuse  connected  with  the  discharge 
plates  and  lying  adjacent  the  ground  plate  and  adapted 
to  discharge  thereto. 

640,747.  Electric  Motor.  Oliver  F.  Conklin.  Spring- 
field,  O.     Application   filed   April  24.    1899. 

The    motor    has  a  metallic  supporting   ring    integrally 
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formed  with  T-shaped  heads. which  are  formed  with  one  iong 
and  one  short  pole,  and  separately  formed  coils  adapted 
to  be  hooked  over  the  long  pole  and  pressed  into  position 
over  the  short  pole,  whereby  the  coils  are  held  in  place  on 
the  pole  pieces  wholly  by  the  projecting  poles  extending 
in  opposite  directions. 

640,74s.  Electric  Motor  and  Circuit  Therefor.  Oli- 
ver F.  Conklin.  Springfield,  O.  Application 
filed    April   24,    1899. 

A  number  of  motors  are  connected  in  series,  the  held 
coils  of  which  are  always  in  circuit,  and  a  switch  is  pro- 
vided for  each  motor  for  throwing  into  and  out  of  the 
circuit  the  armature    of  the  motor.     A  resistance   equal  to 


the  impedance  of  the  armature  is  adapted  to  be  thrown  it. 
circuit  when  the  armature  is  thrown  out. 

640,749.  Controller-operating  Mechanism.  William 
H.  Conrad,  Philadelphia,  Pa.  Application  filed 
November  I,   1899. 

In  the  mechanism  combined  with  the  controller,  its 
shaft  and  a  notched  locking  disk  secured  to  the  shaft,  are 
a  pawl,  a  spring  adapted  to  retract  the  pawl,  an  electro- 
magnet adapted  when  energized  to  advance  the  pawl 
-  against  the  tension  of  its  spring  into  engagement  with  the 
disk  and  mechanism  controlled  by  the  travel  of  the  ve- 
hicle for  de-energizing  the  magnet,     (See  cut.) 
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640,753.  Device  for  Indicating  Condition  of  Stor- 
age Batteries.  Hermann  F.  Cuntz,  Hartford, 
Conn.,  assignor  to  the  Columbia  and  Electric 
Vehicle  compauy,  Hartfcrd,  Conn.,  and  Jersey 
City,  X.  J.     Application  filed  October  27,  1S99. 

The  device  combines  a  voltmeter  and  an  electromagnetic 
device  wound  10  respond  to  differences  in  the  amperage 
and  operative!}'  connected  with  the  voltmeter  to  control 
its  operation. 

640,76c.  Inductor  Dynamo-electric  Machine.  Henry 
Geisenhoner,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  company  of  New  York 
Application   filed   November   14,    1898. 

The  inventor  describes  the  combination  with  an  inductor 
having  radial  pole  pieces,  of  a  light,  hollow,  non-magnetic 
cooling  structure  secured  to  the  ioductor,  and  tilling  the 
spaces  between  the  pole  pieces  to  present  with  the  latter  a 
substantially  cylindrical  surface. 

640,771.  Means  and  Apparatus  for  Removing  Wool 
or  Other  Hair  from  Skins.  Seth  L.  Johnson. 
Ellen  Johnson  and  Alfred  H.  Gibbings,  Brad- 
ford, England.     Application  filed  May  31,  1809. 

The  apparatus  comprises  a  handle,  electrical  conductors 
held  therein,  branch  conductors  extending  from  the  han- 
dle, a  non-conducting  block  interposed  between  the 
branches  having  a  narrow  edge  and  a  conducting  wire 
stretched  along  the  face  of  and  parallel  with  the  narrow 
edge  and  having  its  ends  secured  to  the  branches. 

640,787.  Device  for  Indicating  Condition  of  Storage 
Batteries.  Hiram  P.  Maxim,  Hartford,  Conn., 
assignor  to  the  Columbia  and  Electric  Vehicle 
company,  Hartford,  Conn.,  and  Jersey  City,  N. 
J.     Application  filed   October  27,    1809. 

There  is  described  a  device  operated  by  permanent  re- 
duction in  the  voltage  of  the  battery'  when  the  amperage  is 
normal  to  indicate  the  exhaustion  of  the  battery  to  a  dan- 
gerous point  and  a  device  operated  by  abnormal  amper- 
age of  the  battery  to  offset  or  negative  the  action  of  the 
first-named  device. 

640,794.  Method  of  Making  Dies  for  Embossing 
Leather.  James  L.  McCaul,  Kansas  City,  Mo. 
Application  filed  December  8,   1898. 

A  process  is  described  which  consists,  first,  in  producing 
a  metallic  patrix  having  a  rilievo  surface  by  electro- 
depositing  a  film  on  an  intaglio  surface  of  a  suitable  pat- 
tern :  secondly,  producing  a  matrix  having  an  intaglio  sur- 
face by  electrodepositing  a  film  on  the  rilievo  surface  of 
the  patrix.  and  then  separating  the  patrix  and  matrix  one 
from  the  other. 
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640,810.  Trolley  Wheel.  Green  B.  Raum,  Jr.,  New- 
York,  N.  Y.     Application  filed  October  5,  1898. 

The  inventor  describes  an  improved  trolley  wheel 
which  comprises  a  grooved  rim  member,  with  its  outside 
faces  concaved,  and  provided  with  a  shoulder  extending 
annularly  immediately  beneath  the  edge  of  the  peripheral 
fl  mges,  affording  a  smooth  unbroken  surface  for  contact 
with  the  wire,  a  separable  hub  member  and  separable  side 
members  joined  to  the  hub  and  extending  up  to  and  fitted 
into  the  shoulder  of  the  grooved  rim  member,  and  mount- 
ing the  same  in  relative  operative  position,  affording  mu- 
tual support  of  parts. 

640,823.  Telephone.  Randall  F.  Smith,  Chicago, 
111.     Application  filed  February  16,  1899. 

In  the  telephone  are  combined  a  handle,  an  arm  extend- 
ing from  the  handle  substantially  at  right  angles  thereto, 
an  arm  having  a  pivotal  connection  with  the  opposite  end 
of  the  handle,  a  receiver  and  a  transmitter  each  mounted 
on  one  of  the  arms  and  adapted  to  fold  together  face  to  face, 
and  battery  and  line  connections  for  the  receiver  and  the 
transmitter. 

640.872.  Fire-alarm  Signaling  Apparatus.  Loudoun 
Campbell,  Washington,  D.  C,  assignor  of  one- 
half  to  Robert  J.  Thomas,  Alexandria,  Va.  Ap- 
plication  filed   March   17,   1899. 

Combined  with  an  electric  alarm  signaling  box,  having 
an  opening  in  an  exterior  wall  through  whicli  the  signal 
devices  can  be  actuated,  are  means  for  engaging  a  hand  when 
inserted  through  the  opening. 

640.873.  Fire-alarm  System  and  Apparatus.  Lou- 
doun  Campbell,  Washington,  D.  C,  assignor  of 
one-half  to  Robert  J.  Thomas,  Washington,  D. 
C.     Application  filed  September  26,   1899. 

The  invention  consists  of  the  combination  with  a  fire- 
alarm  box  having  a  door  through  which  access  is  had  to  the 
signal  mechanism  of  a  supplemental  door,  through  which 
access  is  had  to  the  fastening  device  of  the  box  door,  and 
an  electric  alarm  or  signal  device  adapted  to  be  sounded 
when  the  supplemental  door  is  opened. 

640,882.  Photometer.  Charles  Dtshler,  New  Bruns- 
wick, and  Edwin  J.  McAllister,  Newark,  N.  J. 
Application   filed  June   16,    1898. 

A  photometer  for  testing  incandescent  electric  lamps  is 
described.  It  comprises  a  main  section  carrying  a  spot-box 
and  scale,  and  two  supplemental  sections  movable  with 
respect  to  the  main  section,  one  of  the  sections  carrying  a 
standard  light  and  the  other  carrying  the  electric  light  to 
be  tested,  a  rheostat,  and  connections  for  a  voltmeter  and 
ammeter. 

640,968.  Electric  Vehicle.  Elmer  A.  Sperry,  Cleve- 
land, O.,  assignor  to  the  Cleveland  Machine 
Screw  company,  Cleveland,  O.  Application 
filed  August  19,  1898. 

The  vehicle  is  provided  with  storage  batteries,  control- 
ling and  indicat'ng  devices,  electric  lamps,  etc. 

640,988,     Telephone   System.    John    R.    Blinck  and 

Charles    II.   West,  Jersey  City,   N.  J.     Applica- 
tion  filed   May  8,    1899. 

A  selective  signaling  system  is  described  which  com- 
bines a    series    of    substations    and   a    central  station,  a 


metallic  or  double-conductor  main  circuit,  a  ground  con- 
nection at  each  substation  normally  in  circuit  with  both 
sides  of  the  line  and  means  under  the  control  of  the  sub- 
scriber at  each  substation  for  transmitting  current  over 
both  sides  of  the  circuit,  locking  or  short-circuiting  means 
at  each  substation  responsive  thereto  and  means  for  pre- 
venting the  locking  or  short-circuiting  means  at  the 
stations  in  use  for  talkiag,  from  being  operated  by  the 
current. 

641,005.     Telephony.    Samuel     B.     Fowler,     Tarry- 
town,  N.  Y.     Application  filed  January  7,  1899. 

The  system  has  the  secondary  of  an  induction  coil 
bridged  across  the  line  and  the  primary  in  series  on  the 
line,  whereby  the  induced  current  is  divided  at  the  con- 
nection of  the  secondary  with  the  line,  one  portion  Bowing 
in  one  direction  over  the  line  and  the  other  portion  in  the 
other  direction. 


NO.    641,125. 

641,611.  Battery.  Gustavos  Heidel,  St.  Louis,  Mo., 
assignor  to  the  Globe  Electric  company,  St. 
Louis,  Mo.     Application  filed  February  4,  1899. 

The  battery  comprises  a  cell,  electrodes,  sealing  layers, 
a  vent  tube  extending  through  the  sealing  layers,  and  a 
stem  extending  through  the  vent  tube  having  a  cap  at  its 
upper  end  seating  on  the  vent  tube,  and  a  button  at 
its  lower  end  adapted  to  close  the  lower  end  of  the  vent 
tube. 

641,012.  Brush  for  Dynamo-electric  Machines. 
Gustavos  Heidel,  St.  Louis,  Mo.,  assignor  to 
the  Globe  Electric  company,  St.  Louis,  Mo. 
Application  filed  March  27,  1899. 

A  negative  brush  for  dynamos  or  electric  motors  is  de- 
scribed which  is  composed  of  layers  of  aluminum  com- 
bined with  layers  of  other  material  such  as  copper  or 
carbon. 

641,021.  Electrical  Soldering  Iron.  Robert  Kuhn, 
Detroit,  Mich.  Application  filed  January  30, 
1899. 

The  iron  combines  a  handle,  a  hollow  point,  a  resistance 
coil  located  within  the  point,  the  conductors  passing 
through  the  handle  terminating  in  hollow  contacts,  con- 
tact pins  leading  from  the  coil  adapted  to  enter  the  hollow 
contacts  of  the  conductors,  and  means  for  detachably  se- 
curing the  hollow  point  with  its  resistance  coil  to  the  com- 
plementary portion  of  the  tool, 

641,051.  Electrical  Measuring  Instrument.  John  F. 
Stevens,  Philadelphia,  Pa.  Application  filed  Oc- 
tober  4,    1899. 

In  the  instrument  are  a  fixed  coil,  a  movable  coil  adapted 
to  oscillate  on  diametrical  pivots,  a  spiral  spring  connected 
with  the  movable  coil,  and  an  opposite  pendulum  spring 
also  connected  with  the  movable  coil  and  adapted  to  vibrate 
under  tension  from  one  side  to  the  other  of  its  position  of 
equilibrium  and  to  counteract  the  tension  of  the  spiral 
spring  during  the  first  part  of  its  movement  and  to  rein- 
force it  during  the  latter  part  of  its  movement. 

641,076.  Combined  Rheostat  and  Attachment  Plug. 
Lattimorc  D.  Carter,  Louisville,  Ky.  Applica- 
tion filed  October  20,   1899. 

The  claim  reads:  In  an  attaching  plug  for  electric  con- 
ductors, the  combination  of  a  base,  a  cylinder  closed  at 
one  end  and  secured  to  the  base,  a  )ead  wire  passing 
through  the  closed  end  of  the  cylinder  to  the  terminal  pin 
of  the  plug,  a  conductor  making  contact  with  the  cylinder 
at  one  end  and  wound  helically  around  it,  a  perforated 
casing  inclosing  the  cylinder,  and  a  flexible  pipe  through 
which  the  conductors  leading  to  the  lamp  pass. 
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64 1. 1 17.  Stopping  Device  for  Engines.  John  J. 
Kaye,  Newburg,  N.  Y.  Application  filed  Au- 
gust 25,  1899. 

An  electric  releasing  device  is  provided  in  the  apparatus 
for  releasing  an  arm  to  allow  the  steam  valve  of  the  en- 
gine to  close. 

641,125.  Electric  Motor.  Henry  Leitner,  London, 
England.     Application  filed   May  16,   1899. 

Combined  in  the  motor  are  a  shaft  having  a  bore,  rings 
fixed  on  the  end  of  the  shaft,  laminated  field  magnets  fixed 
to  the  shaft  and  having  an  even  number  of  polar  exten- 
sions, the  alternate  ones  of  which  have  windings  connected 
with  some  of  the  rings  by  conductors  passing  through  the 
bore  of  the  shaft,  a  laminated  ring  armature  surrounding 
the  held  magnets,  side  frames  loosely  mounted  on  the 
shaft  and  between  which  the  ring  armature  is  held,  com- 
mutator segments  arranged  on  one  of  the  side  frames  and 
connected  by  conductors  with  the  armature  coils,  and 
commutator  brushes  arranged  on  the  shaft  and  connected 
with  some  of  the  rings  on  the  shaft.     (See  cut,) 

(041.140.  Electricity  Meter.  Charles  E.  O'Keenan, 
Paris,    France.     Application   filed  June  2,    1898. 

In  the  meter,  combined  with  a  strong  permanent  mag- 
net  is  a   movable  armature   consisting  of    a    plurality    of 


coils  of  wire  of  good  conductivity,  revolubly  mounted  in 
the  field  of  the  magnet,  this  armature  giving  no  motion  to 
nor  containing  in  its  structure  any  movable  parts  which 
can  produce  a  damping  effect  upon  the  armature,  such  as 
hysteresitic,  Foucault,  or  parasitic  losses  induced  therein, 
or  in  adjacent  conducting  parts,  or  even  mechanical  fric- 
tion, the  latter  being  in  fact  so  minimized  by  construction 
that  all  retarding  effect  is  practically  avoided. 

641.147.  Apparatus  for  Magnetically  Separating 
Ores.  Clarence  Q.  Payne,  Stamford,  Conn. 
Application  filed  June  26,  1897. 

The  invention  comprises  a  magnetic  separator  provided 
with  two  opposing  magnetic  surfaces,  connections  forming 
two  magnetic  circuits  whereby  a  single  magnetic  field  may 
be  formed  in  the  air  gap  between  tne  two  surfaces,  and 
means  for  producing  line  dispersions  of  the  flux  density 
within  the  Held. 

641.148.  Method  of  Magnetically  Separating  Ores. 
Clarence  Q.  Payne,  New  York,  N.  Y.  Original 
application  filed  January  20,  1897.  Divided  and 
this  application  filed  August  15,  1899. 

The  described  method  of  separating  substances  of  all 
degrees  of  magnetic  susceptibility  from  one  another,  or 
from  non-magnetic  substances  with  which  they  may  be 
mixed,  consists  in  introducing  the  mixture  into  a  magnetic 
field  of  undulating  magnetic  potential,  formed  in  the  air 
gap  of  a  magnetic  circuit,  attracting  to  one  side  of  the 
field  the  more  magnetic  particles,  thereby  separating  them 
from  the  less  magnetic  or  non-magnetic  particles,  convey- 
ing both  groups  of  particles  along  vertically  diverging 
lines  out  of  the  field,  and  discharging  them  in  different 
paths  of  movement  at  the  end  thereof.     (See  cut.) 

641,157.  Switch  for  Electric  Motors.  Oscar  F. 
Shepard,  Jr.,  Madeira,  O.  Application  filed 
May    19,    1899. 

There  is  described  the  combination  with  a  source  of 
current  supply  and  an  electric  motor,  of  a  reversing  switch 
composed  of  two  simultaneously  moving  contact  portions 
interposed  between  the  source  of  current  supply  and  the 
motor,  the  switch  being  adapted  to  make  electrical  con- 
nection with  the  source  of  current  supply  and  with  both 
the  armature  and  field  circuits  of  the  motor,  the  parts 
making  contact  with  the  field  and  armature  circuits  being 
adapted  to  maintain  the  field  and  armature  circuits  always 
in  connection  with  the  main  body  of  the  switch,  and  means 
whereby  the  starting  resistance  is  always  inserted  in  the 
armature  circuit  immediately  before  the  switch  breaks 
connection  witb  the  source  of  current  supply.     (See  cut.) 
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641,161.  Earthing  Device  for  Electrical  Circuits. 
Louis  J.  Steele,  London,  England.  Application 
filed  June  17,  1899. 

In  the  device  are  combined  a  conducting  portion  form- 
ing an  earth  terminal  of  the  protected  circuit,  a  looped  fuse 
wire  connected  thereto  so  as  to  be  insulated  by  a  perfor- 
ated micanite  layer,  an  under  lever  having  a  shifting  ful- 
crum and  to  which  the  other  end  of  the  looped  fuse  wire 
is  indirectly  connected,  a  jointed  arm  carrying  a  contact 
piece  to  which  the  under  lever  is  joiniedly  connected,  and 
a  spring  acting  upon  the  arm  carrying  the  contact  piece. 

641,196.  Electric  Lamp.  Christopher  Van  Deven- 
ter,  New  York,  N.  Y.  Application  filed  June  3, 
1S99. 

The  lamp  consists  of  the  combination  of  a  finger  of  re- 
fractory material,  being  a  non-conductor  cold  and  a  con- 
ductor hot,  an  electric  conductor  embedded  in  tbe  mass 
substantially  throughout  the  length  thereof  and  forming  a 
heating  circuit  from  one  end  of  the  finger  to  the  other  and 
back  again,  conductors  on  the  exterior  of  the  finger  and  in 
contact  therewith  throughout  their  length,  the  conductors 
being  located  inside  and  outside  so  as  to  be  adapted  to 
permit  an  electric  current  to  flow  from  tbe  inteiior  to  the 
exterior  of  tbe  finger. 

641,214.  Thermo-electrical  Building  Bricks  or 
Blocks.  Joseph  Matthias,  Stuttgart,  Germany. 
Application  filed  December  13,  1898. 

For  the  thermo-electrical  utilization  of  waste  heat  hol- 
low building  bricks  or  blocks  are  described  which  are 
partly  closed  on  two  opposite  sides  by  the  pointed  ends  of 
the  electrodes  and  completely  closed  on  the  side  which  is 
turned  toward  the  source  of  tne  heat  by  the  other  ends  of 
the  electrodes  and  the  insulating  layers  or  bands  of  the 
material  of  the  brick  or  block  or  still  of  other  insulating 
layers  between  them. 

641.220.  Apparatus  for  Magnetically  Separating 
Ores.  Clarence  Q.  Payne,  Stamford,  Conn. 
Application  filed  January  20,   1897. 

In  the  separator  are  provided  an  electromagnet  and  an 
oppositely  disposed  inducing  body  separated  therefrom  by 
an  interval  constituting  a  magnetic  field,  in  combination 
with  means,  adapted  to  pass  between  the  magnet  and  in- 
ducing body,  for  producing  wide  differences  of  magnetic 
potential  within  the  field  between  the  two  sides  thereof, 
and  means  for  feeding  ore  into  tbe  field. 

641.221.  Lamp  Shade.  Reinhard  W.  Pittman,  New 
York,  N.  Y.     Application  filed  August  9,   1898. 

A  shade  is  described  which  is  adapted  to  partially  en- 
circle an  incandescent  lamp. 

641,224.  Electric  Street  Indicator.  Joseph  Y.  Por- 
ter, Detroit,  Mich.,  assignor  to  James  W.  Mor- 
rison, Detroit,  Mich.  Application  filed  Decem- 
ber 17,  1896. 

The  device  is  designed  for  an  electric  street-railway  sys- 
tem. It  combines  bangers  supported  io  different  planes 
from  a  trolley  wire,  contact  sleeves  on  tbe  trolley  pole  ar- 
ranged to  contact  electrically  with  the  hangers,  a  street- 
indicating  mechanism,  a  magnet  operating  the  mechanism 
in  one  direction,  and  two  sets  of  magnets,  one  for  each  end 
of  the  line,  and  each  set  in  circuit  with  a  contact  sleeve, 
operating  to  automatically  reverse  the  indicating  mechan- 
ism, so  that  it  may  be  operated  in  the  opposite  direction. 
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Pliny    Norcross,    President   Northwest- 
ern Electrical  Absociation. 

In  persuading  Mr.  Pliny  Norcross  of  Janesville, 
Wis.,  to  Accept  the  presidency,  as  it  did  at  Milwau- 
kee last  week,  the  Northwestern  Electrical  associa- 
tion secured  as  its  presiding  officer  one  of  its  oldest 
and  most  respected  members  and  a  man  of  affairs 
known  and  esteemed  throughout  the  state  of  Wis- 
consin. Mr.  Norcross  was  once  before  elected  to 
the  presidency  of  the  association,  but  he  felt  obliged 
to  decline  the  honor.  This  time  he  was  prevailed 
upon  to  serve. 

Mr.  Norcross  is  the  president  and  principal  owner 
of  the  janesville  Electric  company  and  he  has  an 
interesting  electric  power-transmission  and  lighting 
plant  in  that  thriving  city.  He  was  one  of  the  early 
members  of  the  association  and  has  been  a  useful 
member,  particularly  in  presenting  the  claims  of 
the  electric-light  companies  before  the  Legislature. 
As  he  is  an  ex-member  of  the  law-making  body,  a 
ready  and  convincing  speaker  and  a  former  prac- 
ticing lawyer,  he  was  an  able  representative  of  his 
fellow  central-station  men.  With  others,  he 
was  enabled  to  mitigate  or  ward  off  threaten- 
ing legislation,  and  the  members  of  the  associa- 
tion thoroughly  appreciate  the  value  of  his 
services. 

Pliny  Norcross  is  a  native  of  the  state  of 
Massachusetts,  and  is  61  years  old.  Since  the 
age  of  14  he  has  been  a  resident  of  Wisconsin. 
He  settled  first  at  La  Grange,  Walworth 
County,  and  after  a  time  prepared  himself  for 
the  law,  being  admitted  to  the  bar  in  due 
course.  In  1S61  he  enlisted  in  the  First  Wis- 
consin Regiment  of  Volunteers,  and  he  after- 
ward became  captain  of  Company  K,  Thir- 
teenth Wisconsin  Volunteers.  He  is  a  member 
of  the  Grand  Army  of  the  Republic. 

In  1865  Mr.  Norcross  removed  to  Janes- 
ville. where  he  has  since  resided.  He  was 
elected  district-attorney  of  Rock  County  and 
served  four  years.  Then  he  was  city  attorney 
for  Janesville  for  a  like  term  and  afterward 
mayor  of  that  city  for  four  years.  In  1867 
and  again  in  1SS5  Mr.  Norcross  represented 
Rock  County  in  the  Assembly  of  the  state 
Legislature.  In  politics  he  is  a  Republican, 
but  of  late  years  he  has  taken  little  active 
interest  in  political  work  and  has  also  with- 
drawn from  the  practice  of  law,  devoting  him- 
self to  manufacturing  enterprises.  He  is  one 
of  the'owners  of  a  large  flour  mill  in  Janes- 
ville and  interested  in  other  business  pursuits, 
but  devotes  most  of  his  time  to  his  electrical 
business.  He  has  water  powers  on  the  Rock 
River  and  one  of  its  tributaries  and  lights  the 
city  of  Janesville,  besides  supplying  power 
to  the  village  of   Edgerton. 

Mr.  Norcross  is  married  and  has  grown-up 
children.  Two  of  his  sons  are  practicing  at- 
torneys in  Chicago  and  one  is  engaged  with 
his  father  in  the  electrical  business  in  Janes- 
ville. 

The  new  president  is  a  believer  in  the  bene- 
fits of  association  for  central-station  men.  In 
his  speech  of  acceptance,  after  a  graceful  ref- 
erence to  the  importance  of  the  work  of  the 
secretary,  Mr.  T.  R.  Mercein,  he  said:  "Not 
many  years  ago.  when  the  association  was  young 
and  we  met  and  discussed  such  questions  as  coal 
and  boilers  and  arc  lamps  of  the  old  style,  we 
could  hardly  anticipate  the  later  questions  which 
interest  us  how;  and  I  am  especially  anxious, 
therefore,  that  something  should  be  done  in  some 
way — I  do  not  care  whether  by  a  summer 
convention  or  by  the  use  of  a  good  deal  of 
postage,  or  by  some  other  method — so  that  the 
managers  and  superintendents  of  the  central  stations 
of  Wisconsin.  Michigan,  Minnesota,  Indiana  and 
Iowa  should  be  brought  together  here  in  Milwau- 
kee or  in  some  other  good  place,  certainly  once,  and 
possibly  twice  a  year,  to  discuss  these  new  matters, 
and  each  day,  as  we  meet  here,  to  exchange  with 
each"  other  these  talks  and  sentiments  that  do  so 
much  good.  In  my  judgment  in  no  way  can  the 
owner  of  a  central-station  plant  expend  the  necessary 
money  to  better  advantage  to  himself  and  his  sta- 
tion than  by  sending  his  superintendent  or  foreman 
or  some  of  his  best  men  to  these  meetings  to  meet 
with  us  and  talk  over  and  exchange  ideas  that  in- 
terest us.  We  are  not  here  exactly  for  our  health, 
but  I  apprehend  that  in  the  business  of  generating 
electricity,  whether  for  light,  power  or  heat,  the 
fundamental  object  is  to  endeavor  to  make  some- 
thing to  keep  the  wolf  from  the  door.  It  is  a  legiti- 
mate, honest  pursuit.  We  are  carrying  out  the 
great  law.  Let  there  be  light  and  power;  and  I  hope 
that  in  the  coming  year  we  shall  grow  and  continue 
to  grow." 


Northwestern    Convention   Attendance. 

The  number  of  members  and  visitors  in  attendance 
3t  last  week's  meeting  of  the  Northwestern  Elec- 
trical association  in  Milwaukee  was  about  170.  No 
doubt  the  attendance  would  have  been  much  larger, 
were  it  not  for  the  abominable  weather  and  the  fur- 
ther fact  that  all  central-station  men  seem  to  be 
exceptionally  busy  at  this  time.  A  partial  list  of 
the  names  of  those  who  were  present  is  given: 

Adams,  H.  E.,  Illinois  Electric  company Chicago 

Arnold,  W.  L.,  Arnold  Electric  Power  Station  company. Chicago 

Austin,  M.  B  ,  M.  B.  Austin  &  Co Chicago 

Boyer,  F.  N„  General  Eleciric  company Chicago 

Burch,  L.  W M-dison,  Wis. 

burton,   C.   G.,    Westinghouse    Electric  and    Manufacturing 

company Chicago 

Caswell,  L.  B.,  Jr.,  Ft.  Atkinson  Electric  Light   and    Power 

company Ft.   Aikinson,    Wis. 

Church,  J.  V.  S-.  Electrical  Wrrld  and  Engineer Chicago 

Colbert,  Frank  E.,  Electrical  Review Chicago 

Con  over.  A.  B-,  Jr Chicago 

Cooke,  J.  H.,  Buckeye  Electric  company Chicago 

Cooke.  A.  L Lockport,  N.  Y. 

Cope! and.  F.  A..  Edison  Light  and  Power  company     

La  Ciosse.  Wis. 

Craggin.  W.  P Monroe,  Wis. 


PLINY    NORCROSS. 

Dav's.  George  A  .    Neenah  and   Menaslia  Gas  and   Electric 

company Neenah,  Wis. 

Debell.  E.  L.,  Sheboygan    Light,    Power  and   Railway  com- 
pany  Sheboygan,  Wis. 

DeCelle,  W.  G-,  Siemens  &  Halske  Electric  company. .  .Chicago 
Doherty,    H.    L.,    Madison      Gjs      and    Electric    company 

Madison,  Wis. 

Eisenbach,  E.  E Columbus.  Ohio 

Engel,  W.  P..  Charlotte  Electric  company Charlotte.  Mich. 

Fleming.  R.,  General  Electric  company Lynn,  Mass. 

Frund.  H.  W.,    Vincennes  Electric   Light   and    Power  com- 
pany  Vincennes.  Ind. 

Gage,  Chanoing  T - St.  Paul,  Minn/ 

Gille,  H.  J.,  St.  Paul  Gas  Liebt  coropaDy St.  Paul.  Minn 

Greene,   W.  J.,   Cedar    Rapids  Electric     Light  and    Power 

company Cedar  Rapids,  la. 

Hamacek,  A.  F Sturgeon  Bay,  Wis. 

Hammond.  C.  C Mason  City.  Iowa 

Harrison,    Georee   W..  A«bland    Light,    Power  and     Street 
Railway  company Ashland,  Wis. 

Hixson.  H.  R.,  Simplex  Electrical  company Chicago 

Jackson,  Dugald  C Madison.  Wis. 

Kerns,  L.  E.,  Madison  Gas  and  Elecln'c  company. .  Madison,  Wis. 

K light,  W.  C,  Fort  Wayne  Eleciric  Works Fort  Wayne,  Tnd. 

Korst,  P.  H.,  Badgf  r  Electric  company Racine,  Wis. 

Kounlz.     R.     F.,     Electric     and     Water    Supply    company 
t Neillsville,  Wis. 

Liver  more,    S.    B-,    Winona    Railway     and    Light  company 
Winona,  Minr. 

Lord,  Irving  P..  Waupaca  Electric  Light  and  Railro  ad  com- 
pany  Waupaca,  Wis. 

Markley.  Joseph.  Beloit  Eleciric  crmpany Beloit.  Wis. 

McMaster.   Frank Chicago 

Mercein,  Thomas  R Milwaukee 

Mershoo,  Ralph  D.,  Westinghouse  Electric  and  Manufactur- 
ing company New  York 

Naugle,  E.  E.,  Naugle,  Holcomb  &  Co Chicago 

Norcross.  Pliny,  Janesville  Electric  company.  ..Janesville,  Wis. 

Overbagh,  Franklin,  Chicago  General  Fixture  company  .Chicago 

Patterson,  George  W.,  American  Circular  Loom  company  . . . 
Chicago 

Pearce,  H.  F..  Negaunee  and  Ispheming  Street  Railway  and 
Electric  company Negaunee.  Mich. 


Pierce,  F.  M  ,  Central  Electric  company Chicago. 

Prentiss,  I    R.,  Gener-ti  Electric  company Scnenectady,  N.  V. 

Putnam,  W.  R.,  Ren  W  ng  Gas  and  eleciric  com p  iny 

' Red  Wine.  Minn. 

Ross,  Clarence  A.,  Sawyer-Man  Electri  :  company Chicagu. 

Rugg,  W.  S.,  Westinghouse  Electric  and  Manufacturing  com- 
pany   Chicago. 

Searing,  George  S.,  Hart  &  Hegeman  Manufacturing  com- 
pany  Chicago. 

Smith,  William  M Chicago. 

Smith.  C.  E Madison,  Wis. 

Smith,  F.  S.,  Sawyer-Man  Electric  company Allegheny.  Pa. 

Smith,  W.  R.  C  .  American  Electrician Chicago 

Speer,  John  S.,  Speer  Carbon  "company St.  Marys,  Pa. 

Strong.  B.  H..  Baraboo  Gas  and  Electric  Light  company 
Baraboo.  Wis. 

Tucker,  A.  L..  Western  Electric  company Chicago. 

Wilson,  C.  E.,  Siemens  &  Halske  Electric  Company  of 
America Chicago. 

Wurdack.  H St.  Louis.  Mo. 

On  the  Chicago  Train. 
About  50  ladies  and  gentlemen  formed  the  party 
that  went  from  Chicago  to  the  Milwaukee  conven- 
tion on  Wednesday  morning.  The  day  was  rather 
a  dismal  one,  but  the  good  spirits  of  the  members 
of  the  party  made  up  for  the  depressing  influences 
outside.  A  complete  list  of  the  names  of  the  conven- 
tion attendants  who  were  on  the  train  follows: 

Abadie.  E.  H.,  Wagner  Elecric  Mfg.  Co.. .St  Lcui=,  Mo. 

Almert,  Harold,  chief  electric  au  Lincoln  Park..  Chicago. 

Bailey.  Theodore  P.,  General  Electric  compaoy.Chicagu. 

Barron.  A.  M.,  Home  Electric  Light  and  Power  com- 
pany   Elkhart,  Ind. 

BeaD,  W.  Worch.  St.  Joseph  and  Benton  Haibor  Elec- 
tric Railway  and  Light  company St.  Joseph,  Mich. 

Bean.  W.  Worth,  Jr..  St.  Josepb  and  Benton  Harbor 
Electric  Railway  and  Light  company  .St.  Joseph 

„ Mich. 

Clarke,  Charles  Sanford,  Western  Elecrician..  .Chicago. 

Collins,  W.  Formau,  Western  Electrician Chicago. 

Culver,  J.  H..  Culver  Electric  company Decatur,  III. 

Cutter,  George,  George  Cutter  company Chicago. 

Downs,  B.  B.,  Electric  Appliance  company 

Minneapolis.  MinD. 

Edgar,    William    H.,  Dearborn   Diug  and    Chemical 
Works Cbicagc. 

Foster,    George  B.,  Wagoer  Electric   Manufacturing 
company .Chicago. 

Friend.  A.  H.,  M.  B.  Austin  &  Co Chicago. 

Gates,  A.  C,   Newton  Electric  company Newton,   la. 

Gregory,  Charles  E..  Guaiantee  Elec  ric  company 

Chicago. 

Hammond,  Edgar  H.,  American  Electrical  Works 

Chicago. 

Hardirg,  J.  H..  La  Porte  Electric  company 

La  Porte.  Ind. 

Johnson,  Samuel  A.,  Viscosity  Oil  company Chicago. 

Keily,  Will' am  E..  Web  tern  Electrican Chicago. 

Kuhlman,  E.,  Kuhlman  Electric  company.... Klkhart.  Ind. 

Low.  Willard  W..  Electric  Appliance  comyany. Chicago. 

Lucas,    R.   E.,  Indiana  Rubber  and    Insulated   Wire 

company Marion.  Ind. 

Marsh.  Converse  D.,  Bryan  Marsh  company.. New  York. 

Maurer,  J.  S  ,  Fostoria  Incandescent  Lamp' company. 
Fostoria,  O. 

Newman,  D.  Dewey,  Illinois  Electric  company.. Chicago. 

Packard,  W.  D..  New  York  and  Ohio  company 

Warren.  O. 

Payne.  M.  O La  Porte.  Ind. 

Perry,  Fiank  L.,  Western  Electrician Chicago. 

Pomeioy,  J,  G..  Adauis-Bagnall  Eleciric  company., 
Chicago. 

Raymond.    Francis.  General  Incande-cent  Arc  Light 

Company St.Loui?. 

Realhc,  Charles,    superintendent     light    and   power 

plant Marquette,    Mich. 

Scribner,  Jesse  (with  Mrs.  Scriboer),  Geueral  Elec- 
tric company Chicago. 

Smith.    William    H  .    Chicago   Insulated  Wire  com- 
pany  Chicago. 

Stahl,  A.  J La  Porte,  Ind. 

Tratman,  E.  E.  R  ,  Engineering  News Chicago. 

Upham,  W.  P.  (with  Mrs.  Upham),  Electric  Appli- 
ance company Chicago. 

Vogel,  E,  L.,  Charles  Munson  Belting  company. Chicago. 

Watson,  R.  H.,  Gregory  Electric  company Chicagc. 

Westover.  G.  D.,  Cummer  Electric  Light  company. . 

Cadillac,  Mich. 

Wheeler.  M.  B.,  M.  B.  Wheeler  Electric  company 

Grand  Rapids,  Mich, 

Whyte.     George    S-,     Leschen-Macomber-Whyte    company. 

Chicago. 

Wiswell,  Henry  W.,  Warren  Electi  ic  and  Specialty  company. 

Warren,  O. 

Wolff.  Jam*-?.  New  Yoik  Insulated  Wire  company Chicago. 

Wood,  Wi-liam  B.,  Cornell  Machine  company Chicago. 

Zahin,  A  Wiiford.  Manhattan  Light,  Heat  and  Power  com- 
pany   St.  Paul.  Minn. 


Lightning  in  South  Africa. 
The  picture  on  the  next  page,  which  is  taken  from 
the  Engineering  and  Mining  Journal,  is  a  repro- 
duction of  a  photograph  taken  in  the  compound  of 
the  diamond  mines  at  Kimberley,  South  Africa. 
The  exposure  was  made  at  night  during  a  thunder- 
storm, and  the  lightning  effects  are  faithfully  re- 
produced. The  time  of  exposure  is  not  stated,  and 
it  is  likely  that  the  lightning  flashes  shown  in  the 
photograph  were  not  all  visible  at  once.  The  pic- 
ture is  an  interesting  addition  to  the  number  of 
photographs  of  lightning  discharges  which  now  have 
been  obtained. 


The  Ariel  Electric  and  Manufacturing  company 
riled  a  petition  in  the  St.  Louis  (Mo.)  County  Court 
recently,  asking  for  permission  to  lay  and  maintain 
pipes,  conduits  and  appliances,  to  erect  poles  and 
suspend  wires  for  the  distribution,  supply  and  sale 
of  gas  and  electricity  for  lighting  and  heating  pur- 
poses, and  also  for  the  operation  of  pneumatic  tubes 
by  compressed  air  for  the  delivery  of  packages,  par- 
cels and  mail  in  the  county.  Charles  S.  Broadhead 
is  the  president  of  the  new  company. 
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A  successful  business  meeting,  characterized  by 
some  important  changes  in  the  by-laws,  the  decision 
to  hold  a  summer  convention  and  the  high  order 
oi  the  papers  read,  was  that  of  the  Northwestern 
Electrical  association  in  Milwaukee  last  week.  The 
attendance  has  been  larger  at  some  previous  con 
editions,  perhaps,  but,  ;is  there  is  no  falling  off  in 
•he  interest  in  the  association,  the  smaller  number 
nt  was  attributed  to  the  very  satisfactory  rea- 
son that  many  central-station  men  were  too  busy  and 
prosperous  to  find  tune  to  attend.  Mr.  Doherty, 
the  retiring  president,  presided  with  ability  and 
whole-souled  devotion  to  the  interests  of  the  asso- 
ciation, and  Secretary  Mercein  was  the  guide,  phil- 
1  r  and  friend  of  all.  as  heretofore. 
By-laws  and  Badges 

The  association  was  called  to  order  about  noon 
».n  Wednesday.  After  the  routine  opening  business 
the  report  ol  the  committee  on  by-laws  and  badges 
1 D.  C.  Jackson,  L.  \Y.  Burch.  L.  E.  Kerns)  was 
called  up  as  the  tirst  order  of  business.  It  was  read 
by  Professor  Jackson  and  created  a  long  discussion. 
The  subject  was  finally  put  over  until  the  next  day, 
when  the  committee's  report,  with  some  amend- 
ments,  was  adopted. 

The  amendments  to  the  by-laws  were  mainly  due 
to  proposals  of  President  Doherty  and  related  to 
the  time  and  place  of  the  annual  meeting,  so  that  it 
might  be  held  elsewhere  than  Milwaukee  and  at  a 
special  dale;  changing  the  order  of  business  to 
make  the  election  of  officers  come  nearer  the  end  of 
the  annual  meeting,  and  providing  for  a  better  classi- 
fication of  members. 

As  finally  settled,  the  changes  may  be  summarized 
as  follows: 

The  annual  meeting  is  to  be  held  at  Mil- 
waukee on  the  third  Wednesday  in  January, 
"unless  a  letter  ballot  of  the  members  taken 
under  the  direction  of  the  board  of  directors,  at 
least  three  months  before  the  said  date  of  the  meet- 
ing, directs  by  a  majority  of  the  votes  cast  that  the 
time  or  place  of  the  meeting,  or  both,  shall  be 
changed  for  the  year.  The  proposed  time  and 
place  shall  be  indicated  on  the  ballot,  with  a  state- 
ment of  the  reasons  for  which  it  is  desired  to  make 
the  change,  and  the  ballots  shall  read  'Yes'  or  'N.o.'  " 

As  to  the  election  of  officers,  the  order  of  business 
was  changed  so  that  the  report  of  the  nominating 
committee  and  the  election  and  seating  of  officers 
come  just  before  the  adjournment  of  the  annual 
meeting,  provided,  however,  that  this  election  be 
the  special  order  of  business  at  the  beginning  of  the 
sea  »nd  session  of  the  second  day  of  the  annual 
meeting,  if  not  previously  disposed  of. 

In  relation  to  membership,  the  whole  subject  of 
the  eligibility  of  active,  associate  and  honorary  mem- 
bers is  left  to  the  board  of  directors,  who  must  in- 
dorse all  applications  before  they  are  voted  upon 
by  the  association.  It  is  provided,  however,  that, 
at  the  pleasure  of  the  convention,  a  membership 
committee  may  be  appointed  from  among  the  mem- 
bers present  at  the  meetings  to  pass  upon  applica- 
tions, with  the  same  power  as  the  board  of  directors. 
This  provision  is  to  enable  applications  to  be  ac- 
cepted or  rejected  at  the  meetings  in  the  absence  of 
a  majority  of  the  directors.  Honorary  membership 
is  confined  to  men  who  have  cither  conferred  great 
favors  upon  the  association  or  to  men  who  have 
such  a  reputation  that  their  election  will  confer 
distinction  upon  the  association.  Not  more  than 
-mil-  honorary  member  may  be  elected  at  each  an- 
imal meeting. 

Professor  Jackson  reported  that  four  designs  for 
badges  had  been  received,  but  that  none  was  en- 
tirely satisfactory.  The  badge  question  was  rc- 
1  back  to  the  committee,  with  the  addition  of 
the  president  and  secretary,  with  power  to  make 
a    selection    for   the   association. 

The  president's  address  came  in  the  first  session. 

:whal   abridged,  it  is  as  follows: 

President  Doherty's  Address. 

The  year  just  closed  has  been  one  of  remarkable 
activity  and  prosperity,  and  even  under  the  most 
adverse  conditions  the  resultant  benefits  cannot  be 
entirely  dissipated  for  some  time  to  come.  The 
central-station  business  is  dependent  on  the  general 
prosperity  of  the  community,  although  both  good 
and  bad  results  seem  to  lag  behind  prosperity  and 
adversity  in  other  channels.  Average  reports  in- 
dicate a  great  increase  in  income,  but  also  a  marked 
increase  in  cost  of  materials:  but  the  increased  busi- 
ness gained  at  this  time  will  continue  with  us,  even 
he  Mini.- 1  for  materials  has  again  reached  its 
e  milibrium. 

Die  progress  made  in  steam  and  electrical  appli- 
has  been  all  that  could  be  reasonably  expected, 
,.  though  not  all  that  might  be  desired.  'Up- 
most substantial  progress  in  all  lines  has  been 
toward  the  improvement  of  former  developments 
by  the  lessons  of  experience  and  better  mechanical 
work.  The  steam  turbine  has  been  Americanized 
and  bids  fair  to  supersede,  in  a  great  measure,  our 
present  engines.  Experimental  work  has  indicated 
a  marked  economy  of  steam  consumption,  with  other 
desirable  advantages.  American-built,  high-speed 
engines,  capable  of  being  directly  coupled  to  arc 
dynamos,    are    in    successful    operation,    and    steam 


economy  equals  most  modern  multi-expansion  en- 
gines. The  older  types  of  engines  have  nearly  all 
been  greatly  improved  in  detail,  and  there  is  a  con- 
stant tendency  for  smoother  running  and  better 
regulation.  The  exploitation  of  the  electrical  busi- 
ness has  done  much  toward  the  development  of 
steam  practice.  While  there  have  been  no  marked 
improvements — except,  possibly,  for  the  steam  tur- 
bine and  the  higher  speed  engines — the  general  op- 
erating  results  have  been    materially   bettered. 

The  constant-current  transformer  Is  here  to  stay, 
and  street  illumination  by  scries  alternating  en- 
closed arc  lamps  seems  to  be  a  decided  improve- 
ment over  the  old  series  continuous-current  open 
arc.  The  distribution  of  light  is  very  materially 
improved,  and  the  serious  objection  to  the  old  open 
arc  of  lack  of  uniform  illumination  has  been  partially 
1  ibviated. 

Gas  engines  are  now  being  built  with  satisfactory 
regulation  and  of  any  desired  size.  Two  central 
stations,  to  the  writer's  knowledge,  have  adopted 
them  as  prime  movers,  and  have  selected  sizes  as 
high   as   650   brake    horsepower. 

Aluminum  wire  is  already  in  satisfactory  use  as  a 
substitute  for  copper  conductors;  and,  in  view  of 
the  inflated  price  of  copper,  it  would  seem  advisable 
to  use  aluminum  as  much. as  possible,  to  assist  in 
bringing  the  price  of  copper  to  a  more  reasonable 
figure. 

The  use  of  exhaust  steam  for  heating  neighbor- 
ing buildings,  either  by  its  direct  transmission  or 
by  the  circulation  of  hot  water,  is  being  adopted 
by  numerous  plants. 

The  distance  and  high  voltage  limit  of  transmis- 


ent  system  of  rates,  we  arc  unable  to  distinguish 
between  desirable  and  undesirable  business.  The 
direct-current  stations,  by  virtue  of  the  limitations 
of  this  system,  have  been  compelled  to  confine  their 
efforts  to  the  more  profitable  class  of  business, 
while  the  alternating-current  stations  have  often 
lost  enough  money  on  a  certain  proportion  of  their 
patronage  to  make  the  entire  investment  a  loss 
instead  of  a  profit. 

There  has  been  little  improvement  in  the  direct- 
current  methods  in  the  last  few  years;  but  the  most 
marked  improvement  has  been  made  in  the  alternat- 
ing-current appliances  and  methods.  "Unaccounted- 
for  current"  in  alternating-current  stations  has 
often  amounted  to  80  per  cent,  of  the  output,  and 
60  per  cent,  is  more  nearly  the  average  than  the 
extreme.  Modern  transformers,  up-to-date  methods 
and  equitable  rates  should  reduce  the  "unaccounted- 
for  current"   to  an  almost   negligible   amount. 

The  average  central  station  is  handicapped  for 
the   following  reasons: 

First — Improper  and  insufficient  education  of  op- 
erators. 

Second — Poor  accounting. 

Third — Lack  of  capital. 

Fourth — Inequitable  rates. 

The  ultimatum  of  perfection  in  central-station  op- 
eration requires  education  in  all  branches  of  engi- 
neering, accounting  and  business  methods.  Good 
judgment  and  diplomacy  are  such  necessary  attri- 
butes that  their  mention  here  would  be  superfluous. 

Select  your  employes  with  the  usual  requisites 
as  to  knowledge,  truthfulness  and  judgment;  but, 
by  all  means,  when  these  talents  are  equal,  choose 
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sion  is  being  constantly  increased;  and  one  of  the 
recent  plants  exploited  will  transmit  current  for 
an  extreme  distance  of  155  miles  at  60,000  volts. 
Two  installations  will  be  made  during  the  coming 
year    of  25,000-volt  cables  underground.  , 

The  manufacture  of  producer  gas  is  capable  of 
further  development  and  economy;  and  even  under 
present  conditions,  producer  gas  and  and  gas  engines 
will  yield  a  unit  of  energy  for  the  least  consump- 
tion of  fuel.  This  field  deserves  the  serious  atten- 
tion of  engineers.  It  has  a  special  value  to  central 
stations  and  other  power  plants  with  an  irregular 
load.  The  best  steam  engines  are  only  economical 
between  ceftain  ranges  of  loads,  and  are  generally 
very  uneconomical  on  light  loads.  The  average 
boiler  and  furnace  of  an  electric-light  plant  work  at 
a  high  efficiency  only  during  a  fractional  portion  of 
a  day.  Economy  cannot  be  maintained  on  a  boiler 
plant  except  that  the  grate  surface  be  worked  at 
practically  a  constant  favorable  capacity.  As  the 
load  falls  off,  the  flame  temperature  diminishes, 
which  of  itself  is  disadvantageous,  and  is  apt  to  be 
accompanied  by  great  over-ventilation  of  the   fire. 

A  producer-gas  furnace — barring  radiation — has 
about  the  same  efficiency  at  all  loads,  and  gas  can 
be  stored,  while  the  storage  of  steam  is  almost  im- 
possible and  the  storage  of  electrical  current  is  not 
always  practical  or  economical. 

The  necessity  of  a  better  distribution  of  street 
lighting  is  fast  becoming  apparent,  and  the  incan- 
descent lamp  may  yet  prove  a  formidable  rival  in 
this  field.  I  know  of  no  city  where  it  has  been 
given  a  fair  trial.  A  better  knowdedge  is  needed 
of  the  photometric  value  of  arc  lighting,  and  a  com- 
mittee has  been  appointed  for  this  investigation  by 
the  National  Electric  Light  association,  and  some 
interesting  developments  may  be  expected. 

The  central-station  business  is  capable  of  greater 
development  than  is  generally  appreciated  by  the 
fraternity.  Some  cities  have  installed  more  than 
one  incandescent  lamp  for  each  inhabitant,  while 
others  have  less  than  one-fifth  of  a  lamp  per  inhab- 
itant. Our  expenses  are  made  up  largely  of  fixed 
charges,  which  are  not  greatly  influenced  by  the 
volume  of  business  done,  and  the  larger  the  vol- 
ume  Hie  lower  will  be  our  kilowatt  cost  at  the  lamp, 
and   the  larger  will  be  our  net  profits. 

Some  business  is  not  desirable;  but  with  our  pres- 


the  most  highly  educated  talent  the  position  will 
command.  I  would  also  recommend  further  edu- 
cation of  present  employes.  Many  correspondence 
schools  are  springing  up  all  over  the  country,  and  I 
know  some  of  them  are  good.  The  promoters  of 
this  method  of  education  are  doing  a  great  philan- 
thropic work.  They  may  be  unconscious  of  it,  and 
are,  undoubtedly,  prompted  by  personal  gain;  but, 
nevertheless,  correspondence  schools  bid  fair  to  do 
much  toward  our  progress,  and  have  many  advan- 
tages peculiar  to  themselves.  They  reach  the  man 
who  wants  an  education,  and  the  man  who  knows 
what  kind  of  an  education  he  wants.  They  reach 
the  man  who  is  probably  engaged  in  the  very  work 
he  is  studying,  and  his  education  and  practical  ex- 
perience go  on  simultaneously,  and  his  work  is  apt 
to  keep  him  interested  in  his  studies.  They  place 
within  the  reach  of  all  the  means  to  take  advantage 
of  the  opportunities  that  are  apparent  to  them. 

If  the  accounting  for  central  stations  was  intelli- 
gently and  carefully  done,  and  each  item  of  their 
total  expenses  could  be  determined  and  compared 
with  previous  periods  or  results  in  other  plants.  I 
am  inclined  to  think  that  the  benefit  would  amount 
to  more  in  the  profit  and  loss  account  than  the 
knowledge  of  how  to  construct  dynamos  with  an 
efficiency  of  100  per  cent.  Perfect  superintendence 
is  only  to  be  had  when  supplemented  by  intelligent 
accounting  and  record  keeping,  and  the  use  of  reg- 
istering and  recording  instruments.  Good  scales. 
engiiie  indicators,  recording  station  wattmeters  and 
consumers'  house  meters  will  enable  daily  deter- 
mination of  "boiler  efficiency"  and  "combined  en- 
gine and  dynamo  efficiency"  and  monthly  deter- 
minations of  "line,  transformer  and  meter  efficien- 
cies." In  many  instances  I  would  go  even  further 
than  this,  and  recommend  primary  meters  on  every 
bank  of  transformers,  and  thus  check  the  accuracy 
of  consumers'  meters  by  districts,  and  enjoy  a  bet- 
ter opportunity  to  protect  the  station  from  thefts 
of  current. 

Each  separate  item  ot  cost  should  be  accounted 
for  separately,  and  items  like  fuel,  labor,  repairs,  etc., 
should  be  determined  per  kilowatt  for  monthly  or 
other  convenient  periods,  and  compared  with  other 
similar  periods,  aiming,  of  course,  to  continually 
reduce  such  cost.  Cost  of  reading  meters  and  trim- 
ming arc  lamps  should  be  computed  both  on  cost 
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per  kilowatt  sold,  and  also  on  basis  of  cost  per 
meter  and  arc  lamp  installed. 

So-called  good  bookkepers  and  accountants  are 
often  nothing  more  than  good  copyists.  A  really 
good  accountant  must  be  able  to  determine  and 
keep  advantageous  subdivisions  of  income  and  ex- 
penses that  will  enable  comparisons  to  be  made, 
which  will  permit  the  former  to  be  increased  and 
the  latter  decreased.  The  best  results  obtained  may 
thus  be  used  as  a  standard,  and  unless  constantly 
equaled  or  bettered,  a  satisfactory  explanation  may 
be  required  from  the  man  in  charge  of  that  par- 
ticular   department. 

The  necessity  for  some  equitable  method  of 
charges  is  of  greater  importance  than  the  atten- 
tion given  this  matter  would  lead  one  to  believe. 
Flat  rates  for  a  steam  plant  are  almost  absurd, 
yet  have  some  peculiarly  redeeming  features. 
Straight  meter  rates  are  so  inequitable  as  to 
render  one  customer  highly  profitable  and-  an- 
other customer  absolutely  unprofitable,  both  pay- 
ing a  uniform  rate.  Sliding-scale  meter  rates  are 
generally  based  on  nothing,  and  merely  represent 
the  whim  of  the  maker.  The  Wright  demand  meter 
and  the  General  Electric  compan3f's  two-rate  meter 
are  steps  in  the  right  direction,  but  cannot  be  re- 
garded as  anything  more  than  make-shifts.  The 
plan  of  charging  a  certain  rate  for  the  complete  in- 
stallation for  the  first  hour,  and  a  lesser  rate  for  each 
succeeding  hour,  is  often  more  equitable  than  either, 
and  is  far  more  simple.  All  plans  so  far  proposed 
are  manifestly  inequitable  under  some  conditions. 
I  had  hoped  to  go  into  this  subject  more  at  length, 
but  it  is  far  too  intricate  a  question  for  an  address 
of  this   nature.     I    mention    it   at   this    time   in   the 


record  as  favoring  it.  I  am  no  longer  so  sure  I 
am  right,  but  there  are  other  reforms  that  I  know 
I  am  right  about.  Were  I  to  experience  a  change 
of  heart  on  this  question,  it  would  remove  all 
chances  for  my  election  and  would  elect  my  op- 
ponent, who  knows  less  about  this  subject  than  I. 
and  who  has  but  this  one  plan  in  min.d.  Even 
should  our  electrical  venture  not  prove  thoroughly 
successful,  I  can  manipulate  other  reforms  that 
will  more  than  compensate  for  this.  No  matter 
what  my  personal  views  may  be,  my  election  will 
make  me  their  servant,  and  I  can  but  do  as  90  per 
cent,  of  the  people  want  me  to  do.  Even  if  I  ad- 
mit that  most  municipal  electrical  plants  have  been 
failures,  it  does  not  follow  that  ours  will  also  be  a 
failure.  I  think  you  will  grant  that  it  will  be  hon- 
estly run  during  my  administration."  There  is  a 
lesson  for  all  of  us  in  this  letter.  Here  is  a  man 
that,  to  my  personal  knowledge,  is  as  honest  as  the 
average  man;  in  fact,  even  more  so.  To  his  mind 
90  per  cent,  of  the  people  want  a  municipal  plant; 
and  no  sane  man  would  express  opposite  views 
to  90  per  cent,  of  the  people  and  expect  to  receive 
an  election  at  their  hands.  I  fear  we  are  wasting 
our  breath  in  trying  to  educate  the  municipal  offi- 
cers. A  majority  of  them  already  know  that  mu- 
nicipal ownership  is  a  rank  fallacy,  but  they  are 
too  wise  to  express  views  contrary  to  the  people 
they  must  look  to  for  re-election.  By  championing 
the  views  of  the  people — even  though  they  know 
them  to  be  wrong — offers  an  easy  road  to  office. 
We  must  educate  the  people. 

"You  can't  fool  all  the  people  all  the  time,"  and 
more  than  one  community  has  awakened  to  the  fact 
that  municipal   ownership   did   not  jrield  what  was 
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manner  I  do  merely  as  a  challenge  to  the  advocates 
of  all  present  systems,  in  hope  of  provoking  a  con- 
troversy which  will  lead  to  a  good  solution  of  the 
problem.  [Mr.  Doherty  hopes  to  treat  the  subject 
of  rates  more  exhaustively  at  a  future  date  and  will 
be  glad  to  have  the  views  of  others  on  this  subject.] 

The  lack  of  capital  is  a  serious  disadvantage  in 
many  central-station  enterprises.  The  accounting  is 
often  of  such  a  nature  as  to  prejudice  their  credit. 
Many  plants  arc  using  obsolete  machinery,  and 
are  tied  to  past  bad  methods  or  former  engineering 
errors  that  are  costing  them  in  operating  expenses 
enough  in  every  few  years  to  put  the  plant  in  mod- 
ern  condition. 

A  few  years  ago  capitalists  had  little  or  no  con- 
fidence in  the  earning  capacity  of  central  stations. 
To-day  they  are  pretty  well  convinced  of  their  earn- 
ing ability;  but  they  are  afraid  that  all  the  electric 
plants  are  going  to  be  absorbed  by  the  municipali- 
ties, and  capitalists  generally  are  not  sufficiently 
familiar  with  this  business  to  be  able  to  judge  of 
its  merits  from  an  investment  standpoint.  A  united 
and  determined  fight  to  educate  the  public  on  the 
fallacy  of  municipal  ownership  is  desirable;  and 
good  accounting  will  also  do  much  to  heighten  the 
credit  of  the  central-station  business.  Good  and 
uniform  accounting  would  do  much  toward  ac- 
complishing this  end. 

The  agitation  about  "municipal  ownership"  seems 
to  be  as  active  as  ever;  and,  to  be  frank,  1  think  it 
is  increasing  rather  than  diminishing.  Without 
commenting  on  the  motives  of  many  of  the  leaders, 
it  must  be  admitted  that  others  of  them  are  sincere 
and  honest  in  their  advocacy  of  this  cause.  If  this 
craze  is  allowed  to  run  its  course,  popular  opinion 
will,  in  time,  desert  it;  but,  in  the  meantime,  many 
of  our  properties  will  be  injured,  and  the  cities 
adopting  it  will  reap  a  harvest  of  disappointment 
for  their  failure  to  give  the  matter  proper  considera- 
tion. 

One  of  my  political  friends  once  wrote  me  as 
follows:     "They  (the  people)  want  it,  and  I  am  on 


promised.  I  challenge  anyone  to  cite  a  single  in- 
stance where  a  municipal  plant  cost  no  more  than 
was  anticipated  and  yielded  all  that  was  promised. 

I  attended  the  convention  of  the  League  of  Ameri- 
can Municipalities  by  invitation  from  them,  as  the 
representative  of  the  Northwestern  Electrical  asso- 
ciation and  the  National  Electric  Light  association. 
Other  representatives  and  myself  contended  that 
municipal  ownership  had  not  been  a  success  in  the 
past,  and  we  could  not  see  how  they  could  expect 
to  make  it  a  success  in  the  future.  We  offered,  on 
behalf  of  the  National  Electric  Light  association, 
to  bear  half  the  cost  of  an  investigation  of  20  mu- 
nicipal electric  plants,  selected  by  the  president  of 
the  league,  to  determine  the  true  cost  of  service,  for 
comparison  with  the  rates  charged  by  private  plants. 

We  made  this  offer  in  good  faith,  believing  that 
an  investigation  would  vindicate  our  position.  I 
regret  to  state  that  the  league  failed  to  accept  our 
proposition  in  a  manner  insuring  its  execution. 
Their  acceptance  on  any  terms  was  only  secured 
by  a  great  effort,  and  their  final  acceptance  was 
promised  conditional  upon  their  ability  to*  provide 
funds,  and,  as  far  as  I  know,  they  are  making  no 
efforc  to  laise  them.  I  would  recommend,  if  they 
cannot  otherwise  be  induced  to  make  this  effort, 
that  our  association  solicit  subscriptions  and  notify 
them  that  if  they  will  make  an  earnest  effort  to 
solicit  funds  among  the  advocates  of  municipal 
ownership,  we  will  guarantee  them  enough  more  to 
make  the  necessary  amount  of  $2,500.  I  promise 
$100  toward  this  subscription,  and  recommend  that 
this  matter  be  placed  In  the  hands  of  a  suitable  com- 
mittee. 

Governmental  and  municipal  ownership,  if  car- 
ried to  their  reasonable  ultimatum,  would  include 
every  form  of  industry,  and  the  undesirable  result 
of  this  is  too  apparent  to  call  for  comment.  Un- 
consciously, or  otherwise,  the  advocates  of  mu- 
nicipal ownership  seek  to  thrust  upon  us  a  bad 
foreign  policy,  and  the  best  examples  they  can  cite 
are  among  those  nations  that  are  "traveling  toward 


the  night."  We  have  enough  municipally  operated 
plants  in  this  country  from  which  to  seek  our  ex- 
amples; but  these  examples  fail  to  strengthen  the 
theory  of  these  people,  and  they,  therefore,  seek 
examples  in  countries  where  workmen  are  prac- 
tically serfs  and  their  rate  of  pay  is  such  as  to 
maintain  them  in  an  ignorant  and  dependent  state. 
America's  greatness  is  not  due  to  imitation  or 
adaptations  of  foreign  policies.  Let  us  think  and 
act  for  ourselves.  Individualism  has  made  us  a 
great  and  prosperous  nation;  and  even  if  indi- 
vidualism is  open  to  criticism,  let  us  be  sure  that 
paternalism  is  better  before  it  is  adopted,  even  in 
the  slightest  degree. 

Generally,  all  we  ask  is  to  be  let  alone.  We 
should,  however,  enjoy  better  protection  from  thefts 
of  current,  and  a  permanent  method  of  taxation 
should  be  decided  upon.  As  a  matter  of  justice,  and 
for  the  sake  of  developing  Our  natural  resources, 
the  companies  developing  water  powers  and  trans- 
mitting at  long  distance,  should  be-  granted  the 
right  of  eminent  domain.  Interference  with  high- 
voltage  transmission  lines  should  be  so  severely 
punishable  as  to  offer  the  most  complete  protection 
to  these  properties. 

The  development  of  water  powers  represents  a 
field  of  great  activity,  and  one  highly  profitable  if 
backed  by  caution,  good  engineering  and  judgment. 
Hasty  conclusions,  bad  engineering  and  improper 
decisions  have  and  will  bring  disappointment.  A 
water  power  is  good  for  its  minimum  capacity 
only,  and  volumetric  calculations  on  the  flow  of 
the  stream  cannot  be  too  carefully  made  or  gaug- 
ings  taken  for  too  long  a  period.  Each  develop- 
ment has  its  own  particular  difficulties,  such  as 
anchor  ice,  freshets,  back  water  and  suitable  founda- 
tions, requiring  not  only  intelligent  engineering, 
but  experienced  engineering. 

The  power  thus  secured  is  not  always  quickly 
salable,  and  unexpected  extra  costs  have  often  run 
the  fixed  charges  to  a  figure  that,  when  added  to 
the  operating  expenses,  exceeded  the  cost  of  steam 
power.  This  has  been  the  case  particularly  when 
the  cost  has  been  reduced  on  the  basis  of  quantity 
sold.  Many  central  stations  have  a  maximum-load 
peak  15  to  20  times  the  minimum  load,  and  if  the 
cost  of  development  per  unit  of  power  is  high  the 
anticipated  profits  are  never  realized. 

There  is  a  most  unjust  freight  classification  on  all 
electrical  goods,  and  the  National  Electric  Light  as- 
sociation has  recently  issued  a  pamphlet  giving  a 
very  clear  explanation  of  this  matter  and  the  method 
we  should  pursue  for  relief.  I  hope  each  member 
will  procure  a  cop}1"  of  this'  pamphlet  and  use  his 
personal  influence  to  convince  the  railroad  men  of 
his  acquaintance  of  the  gross  injustice  of  the  pres- 
ent classification.  I  would  also  recommend  that 
the  incoming  president  take  up  this  matter,  and,  if 
possible,  provide  assistance  in  the  excellent  work 
being  done  by  the  committee  of  the  National  Elec- 
tric Light  association. 

The  Northwestern  Electrical  association  is  ex- 
periencing a  substantial  and  healthy  growth  and 
is  capable  of  doing  much  valuable  work  for  the 
benefit  of  the  central-station  business.  Every  cen- 
tral station  in  the  Northwest  has  and  will  be  bene- 
fited to  a  greater  extent  than  the  cost  of  member- 
ship in  this  association  and  the  sending  of  a  rep- 
resentative  to   all   of  our   conventions. 

While  our  membership  is  already  large,  there  is 
no  reason  why  it  should  not  be  trebled,  and  an  or- 
ganized and  earnest  effort  should  be  made  this 
coming  year  to  induce  all  central  stations  within 
our  territory  to  join  the  association.  When  our. 
representatives  go  before  a  legislative  body  or  a 
traffic  association,  their  influence  is  proportional  to 
the  membership  they  represent,  and  the  larger  our 
membership,  the  more  apt  we  will  be  to  accomplish 
whatever  reforms  are  undertaken,  and  the  greater 
will  be  our  confidence  in  undertaking  new  and 
important  work. 

There  are  numerous  other  associations,  and  I 
sincerely  trust  that  at  no  distant  date  a  strong  effort 
will  be  made  for  a  closer  relationship  between  these 
various  associations,  which  will  greatly  increase  the 
usefulness  of  all  of  them. 

Secretary's  Report. 

The  report  of  Thomas  R.  Mercein,  secretary  and 
treasurer  of  the  association,  was  the  first  thing 
taken  up  at  the  Wednesday  afternoon  session.  Mr. 
Mercein  made  a  touching  reference  to  his  recent 
bereavement  by  the  loss  of  his  wife  and  expressed 
his  deep  appreciation  of  the  sympathy  of  his  friends 
in  the  association.  One  interesting  passage  of  the 
report  is  as  follows:  "On  March  4th,  there  being 
several  bills  of  importance  to  our  members  pending 
in  the  Wisconsin  Legislature,  then  in  session.  I.  at 
the  instance  of  Chairman  N01  cross  of  the  protective 
committee,  mailed  to  each  central-station  plant  in 
the  state,  a  postal  notice  of  the  bills,*  and  urged  each 
company  to  send  a  delegate  to  meet  our  committee 
and  me  at  Madison  on  Tuesday,  March  7th,  to  de- 
cide upon  some  action  for  mutual  benefit.  There 
were  present  at  the  meeting,  in  addition  to  Mr. 
Norcross,  Mr.  Henry  C.  Payne  and  myself,  some 
20  delegates  from  central  stations.  After  thorough 
examination  and  discussion  of  the  pending  bills, 
and  consultation  with  attorneys  present,  the  meeting 
decided  upon  appearing  in  a  body  before  the  legis- 
lative committees  having  the  bills  in  charge,  and 
did  so  on  the  following  day.  Mr.  Norcross,  Mr. 
Payne  and  the  attorney  for  the  Madison  company 
speaking  by  arrangement  for  the  delegates.  I  think 
it  pertinent  and  proper  to  state  here  that  Mr.  Nor- 
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in  thai  occasion  fully  sustained  his  repul 
ready,  forcible  and  interesting  speaker,  and  did 
himself,  iii^  subject  ami  tin*  association  credit" 

Mr.  Mercein  referred  to  the  death  of  ex-President 
Paige  ami  other  matters,  an.l  concluded  by  saying 
that  the  thanks  of  tin-  association  and  it-  secretary 
due  t"   Messrs.   Wolff,   Lo«   and  Whyte   fur 
their  services  in  arranging  railroad  and  other  mat- 
for  the  convention,  and  to  Mr.  Al    Smith  for 
taking  chareg  "i  theater  arrangements  and  ticket-. 
The  report  was  accepted,  with  complimentary  ref- 
erences t"  the  excellence  of  the  secretary's   work 
Taxation  of  Electrical  Plants. 

Pliny   Not  chairman,   presented   the   fol 

lowing  report  from  the  protective  committee: 

•The  name  ..i  the  committee  would  suggest  pr.>- 
tection  in  a  general  way.  yet,  a-  a  matter  of  fact,  the 
work  of  the  committee  for  several  years  has  been 
confined  to  the  effort  ol  endeavoring  to  secure  equit- 
able   legislation    in   the    matter    of     taxes   assessed 
.1  the  electric-lighting  plant.-  in  this  state  and 
in  the  further  effort  of  convincing  the    Legislature 
that  the  persons  who  are  engaged  in  the  business 
Ig    electricity    for    light   and    power    were 
entitled  to  some  consideration  at   the  hands   id   the 
aire. 
'  In   the   year   1807   a  hill    was   passed   which   placed 
the  tax  at  a  certain  percentage  upon   the  gross   re- 
-  of  all  electric-lighting  plants  and  electric  rail- 
111  the  -tate.     The  percentage  of  the   Milwau 
kee  plant  was  made  much  larger  than  upon  the  other 
plant-  of  the  slate. 

"In  1899  several  hills  were  introduced  raising  the 
-percentage    mi    all    electric    plants    in    the    state.     A 
number  "i  plants  were  represented  before  the 
committees  in  the  Senate  and  Assembly. 

•\\   special   hearing  was  had  before  the  Assembly 
committee  upon  the  several  tax  hills,  and  a  number 
.  ed    in    electrical    business    were    pres- 
ent and  heard.  . 
••The   Assembly   committee   adhered   to   its  belief 
that  the  lax  should  Ik-  increased.     The  Legislature, 
however,  finally  passed  a  bill  by  which  all  the  elec- 
tric-lighting plants  of  the  state,  except  such  plants 
iuhined    stree     railways   and    electric    lighting. 
were   to  he  assessed  by   the   local   assessors  and  the 
tax  was  to  he  paid  into  the  local  treasuries.     That 
i.  the  law  to-day. 

•Before  the  last  Legislature  adjourned  11  pro- 
for  a  board  of  tax  commissioners,  which  has 
authority  to  regulate  the  taxation  of  all  property  in 
the  state.  It  would  be  well  for  the  electrical  in- 
dustries of  the  state  to  agree  upon  some  method 
which  would  be  fair  and  equitable.  Undoubtedly 
these  tax  commissioners  will  be  glad  to  hear  from 
these  industries  and  to  adopt  some  proper  plan. 

"Your  committee  believes   that   there   is   a  wide- 
spread opinion  among  your  citizens,  and  especially 
1,     |i  gislators  of  late  years,  that  all  persons 
ged  in  the  business  of  producing  electricity  for 
lighl    01    power    are    making    too    much    money,    and 
that   the  depreciation   of  such   plants   is   very   slight. 
A   full   statement  of  the   real    fact-    to    the  tax   com- 
nir-.  or  to  the  local  assessors,  would  help  to 
achieve  justice. 

"It  would  be  well  for  this  association  at  this  time 
to   decide  a-   lo   whether   the   plan    now   pursued   is 
in  tory,  and  if  not.  what  would  be  satisfactory." 
This  report  was  accepted  and  placed  on  file,  and 
then  the  subject  of  taxation  was  discussed  at  some 
1.  ngth.     It    was    finally    decided    that    the    president 
:il   a  committee  on  taxation — not  to  go  before 
the   legislatures  of  the  several   states  of  the   North- 
!,.ii   1.1  consider  the  whole  subject  and  report 
at   the  nexl   convention.     This  new  committee  con- 
of  E.  L.  Debell,  Sheboygan,  Wis.:  C.  C.  Ham- 
Mason  City.   la.:  S.  B.  Livermore,  Winona. 
Minn.:   II     I'    Pearce,  Negaunee,  Mich.,  and   II    \Y. 
Frund,  Vincennes,  I  ml. 

New  Members. 

New  members  were  elected  as  follows:  Joseph 
M  Brooks,  Chicago;  Sangamo  Electric  company. 
•1,  Id.  Ill  :  E.  Kuhlman,  Fdkharl.  Ind.;  A,  M. 
;  in  in.  Elkhart,  Ind.:  Red  Wing  Gas  and  Electric 
company,  Red  Wine.  Minn.:  Ernest  H.  Davis 
Williamsport,  Pa.;  Vainey  &  McOuat,  Indianapolis, 
Ind  ,   I-'.  S.  Terry.  Chicago;   M.   E.  Baird,  Chicago; 

1  im  In  id. I'-  d    Wire   company,   Chicago:    S.   T. 

■  nli  nt  Memphis  Light  and  Power  com- 
pany, Memphis,  Tenn.;  Sinclaii  Mainland,  Green 
Bay,  Wis.;  A.  A   Graves,  Loyal.  Wis.;  Adams-Bag 

Mill    Mi  1  11 nipany.  Cleveland.   <).;    Fort   Wayni 

ric   Wiik-.    Fori    Wayne,   Ind.;   Arthur  Poja- 
check,    Milwaukee.    Wis.;    Illinois    Insulated    Wire 
ompany,    I  hi  ago 

On  application  II.  J.  Gille  of  St.  Paul  was  trans- 
ferred   from   associate   to  active   membership. 
.  Reading  op  Papers 

Tin    following  n: d   paper-    were   read   and  dis- 

,.    eel 

"Modern    Di    elopt t  in  Alternating-current  Se- 

-1.    Lamps,"  by   R.  Fleming,  General  Electric 

company,    Lynn,   Mass.   (Wednesday   aftern I. 

"Fundamental  Ideas  of  Alternating  Currents."  by 
Professor  Dugald  C.  .lack-on.  University  of  Wis 
consin,    Madison,    Wis.    (Wednesday   afternoon). 

"(  entral  station  Heating  in  Connection  with  Elec- 
tric-lighting Plants,"  by  W.  II.  Schott,  Chicago 
1 'I  hur-day  morning  I, 

ntral-station  Economies."  by  II.  W.  Frund. 
Vincennes  Electric  Light  and  Power  company.  Vin- 
ci mi'  -,  Ind.  (Thursday  morning  1. 


"The  Polyphase  Induction  Motor,"  by  Ralph  D. 
Mershon,  Westinghouse  Electric  and  Manufacturing 
company,    New    York  (Thursday   morning). 

"Relative  Efficiency  and   Desirability  of   Various 
Types    "i  Engines  in  Central-station  Loads,"  by  Pro 
fessor    A,    W.    Richter,    University    "f    Wisconsin. 
Madison,   Wis.  (Thursday  afternoon). 

"A  Life  Test  of  Incandescent  Lamps,"  by  Professor 
George  D.  Shepardson,  University  of  Minnesota. 
Minneapolis.  Minn,  (read  by  C.  D.  Marsh  on  Thurs- 
day afternoon  1. 

Mr.  Van  Ness'  paper  on  "A  Canadian  Plant"  was 
not   presented. 

Election  of  Officers. 

On  the  recommendation  of  a  nominating  commit- 
tee consisting  of  Messrs.  Copeland,   Bragg,  Kerns. 


while  engaged  with  the  Third  Avenue  Railroad  com- 
pany in  three-phase  work. 

Summer  Convention  to  be  Held  at  Waupaca,  Wis. 

Secretary  Mercein.  in  his  report,  reminded  the 
association  that  the  summer-meeting  question  had 
been  only  postponed,  not  settled,  at  previous  meet- 
ings. The  subject  came  up  at  the  second  session 
of  the  convention,  on  Wednesday,  but  as  sentiment 
for-and  against  a  summer  meeting  was  about  equally 
divided  at  that  time,  the  subject  was  referred  to  a 
committee  consisting  of  Messrs.  Lord,  Frund.  Gille, 
Bean  and  Kountz.  On  Thursday  afternoon  this 
committee  reported.  It  was  in  favor  of  a  summer 
convention  and  suggested  that  it  be  held  after  Au- 
gust joth.  The  place  of  holding  the  meeting  was 
left   to   the  association.     The    supply    men   were    out 


railway  improvements  in  buffalo. — three-phase  step-down  static  transformers. 


Bean  and  Kountz.  the  following-named  officers  were 
elected  on  Thursday  afternoon: 

President — Pliny  Norcross,  Janesville,  Wis. 

First  vice-president — H.  W.  Frund,  Vincennes. 
Ind. 

Second  vice-president — H.  J.  Gille,  St.  Paul,  Minn. 

Secretary  and  treasurer — Thomas  R.  Mercein, 
Milwaukee. 

Directors — W.  It.  Schott.  Chicago;  George  D. 
Westover,  Cadillac,  Mich.;  Mr.  Innes,  "Eagle  Grove, 
la. 

Mr.  Norcross  was  escorted  to  the  chair  and  made 
a  brief  speech.  The  thanks  of  the  association  were 
unanimously  extended   to  the     retiring  officers. 

Memorials 

A  committee  consisting  of  Messrs.  Copeland  and 
Kountz  was  appointed  at  the  opening  session  to 
prepare  memorials  of  deceased  members.   On  Thltrs- 


FIG.    2.       RAILWAY    IMPROVEMENTS   IN   BUFFALO. — THKEE- 
PHASE  ROTARY  TRANSFORMERS. 

day  afternoon  it  presented  a  brief  tribute  to  the  mem- 
ory of  Mr.  C.  C.  Paige  of  Oshkosh.  Wis.,  who  died 
last  summer,  aged  66.  Mr.  Paige  was  one  of  the 
early  presidents  of  the  association  and  an  active 
member.  "None  of  us  wdio  have  enjoyed  the  pleas- 
ure of  his  acquaintance,"  said  the  committee,  "can 
ever  forget  his  genial  spirit,  his  good  nature  or  his 
unselfish  habit.  He  was  a  real  gentleman,  lie 
loved  to  do  good  to  others  and  see  others  haopy." 

Sympathetic  reference  was  also  made  to  the  death 
1  d  Harry  S.  Tanner,  formerly  connected  with  elec- 
tric-railway companies  in  St.  Paul,  Minn.,  and  St 
Joseph,   Mich.,  but  who  died  in   New  York  last  fall 


in  force  at  this  session,  and  they  all  favored  a  sum- 
mer convention  and  the  adoption  of  the  report. 
Speeches  in  favor  of  the  project  were  made  by  W.  W. 
Low  of  Chicago,  W.  Worth  Bean  of  St.  Joseph. 
Mich.,  F.  A.  Copeland  of  La  Crosse,  Wis.,  C.  E. 
Wilson  of  Chicago  and  others,  and  when  the  ques- 
tion was  put — on  the  holding'  of  a  summer  meeting 
after  August  20th — the  vote  was  41  in  the  affirmative 
and  none  in   the  negative. 

Then  the  question  came  up  as  to  the  place  of 
the  summer  meeting.  St.  Paul.  Minn.,  and  Waupaca. 
Wis.,  were  candidates,  and  each  hael  its  advocates. 
St.  Paul  hael  interesting  electrical  plants  to  offer: 
Waupaca  had  pretty  lakes,  the  deep  woods  and  other 
summer-resort  attractions.  But  St.  Paul  has  had 
one  convention  of  the  Northwestern  Electrical  asso- 
ciation, and  Waupaca  was  the  victor  by  a  vote  of 
42  to  12.  The  exact  date  was  left  to  a  committee,  of 
which   Mr.    I.   P.   Lord   of  Waupaca  is  chairman. 

During  the  debate  many  bright  points  were  made. 
Here  are  a  few  of  the  things  that  were  said: 

I.  P.  Lord  (describing  Waupaca):  The  lakes  are 
tj  in  number.  They  extend,  from  one  extremity 
to  the  other,  a  distance  of  about  12  miles.  The 
shores  are  thickly  studded  with  timber.  The  banks 
are  high  and  dry.  and  boating,  bathing  and  fishing 
are  good.  In  five  minutes'  time  you  can  walk  out 
into  tile  woods,  where  you  cannot  be  seen  and  can- 
not be  heard. 

H.  J.  Gdle  (speaking  for  St.  Paul):  I  believe  we 
have  as  fine  summer  resorts  there  as  there  are  in 
the  United  States.  People  come  from  England  to 
spend  their  summers  there. 

E.  L.  Debell,  Sheboygan.  Wis.:  I  believf  that  all 
our  English  friends  are  fully  engaged  down  in  South 
Africa  this  year,  and  we  could  expect  to  meet  very 
few  of  them  in  St.  Paul,  ami  my  preference  would 
be  in  favor  of  Waupaca. 

S.  B.  Lie  ermine,  Winona,  Minn.:  I  would  lik" 
to  adtl  my  voice  in  the  interest  of  St.  I '.ml  anil  Min- 
neapolis, and  set  forth  the  attractions  in  sharp  con- 
trast. Let  us  take  our  choice  between  a  large  city 
and  a  truly  rural  place. 

W.  W.  Low.  Chicago:  We  go  to  Waupaca,  and 
we  find  it  is  the  center  of  the  world,  bounded  on  the 
east  by  the  rising  sun,  and  on  the  west  by  eternity, 
and  on  the  north  and  south  by  woods.  We  want  to 
go  where  we  can  till  get  together. 

W.  Worth  Bean,  St.  Joseph,  Mich.:  I  did  nol 
get  the  floor  in  time,  or  I  would  have  invited  you 
in  the  garden  spot  of  the  world,  the  great  and  only 
St.  Joseph.  Michigan,  the  summer  resort  of  the  Mid- 
dle West,  the  place  where  people  from  all  climes 
center.  Since  St.  Joseph  has  not  been  presented, 
St.   Paul   is  the  only  place. 

George  S.  Whyte.  Chicago:  I  do  not  wonder 
that  Colonel  Bean  takes  such  a  strong  stand  for  St. 
Paul,  because  the  saints  have  to  stick  together. 

J.  H.  Cooke,  Chicago:     If  you  are  going  to  put 
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this  thing  on  biblical  grounds,  observe  that  if  we 
go  to  Waupaca  we  will  have  the  Lord  with  us  and 
if  we  go  to  St.  Paul  he  will  be  against  us. 

The  last  argument  seemed  to  settle  the  question, 
as  the  vote,  taken  soon  after,  showed. 
Miscellaneous  Business. 

On  motion  of  Professor  D.  C.  Jackson  a  com- 
mittee of  three  is  to  be  appointed  to  report  a  year 
hence  upon  the  possibilities  and  advantages  of  cen- 
tral-station companies  taking  an  interest  in  the  en- 
tering of  their  employes  upon  the  courses  in  cor- 
respondence schools. 

Letters  were  received  from  Mayor  Rose  and  T.  J. 


Railway  Improvements  in  Buffalo. 

The  International  Traction  company  was  recently 
organized  to  control  practically  all  of  the  electric 
railways  in  Erie  and  Niagara  counties  in  New  York 
state,  including  the  Buffalo,  Niagara  Falls,  Tona- 
wanda  and  Lockport  lines. 

Among  the  things  that  the  new  managers  found 
necessary  was  a  better  distribution  of  power.  .Be- 
sides the  5,000  horsepower  from  Niagara  Falls  which 
the  companies  are  using  in  Buffalo,  they  have  also 
something  over  7,000  electric  horsepower,  devel- 
oped by  steam,  making  a  total  of  over  12,000  horse- 
power,  which  is  required  to   move  the  street   cars 


in  rear-switchboard  work  may  be  seen  in  Fig.  4. 
which  shows  the  back  of  the  board  at  the  Cold 
Spring  sub-station. 

The  Buffalo  Express  says:  "When  the  Inter- 
national Traction  company  took  hold  of  the  system 
there  began  to  appear  on  the  streets  some  very  fine- 
looking  cars,  40  feet  over  all,  having  a  seating  ca- 
pacity of  42  persons,  and  each  one  carrying  two 
motors,  each  of  50  horsepower.  These  cars  have 
been  constructed  from  the  small  ones  that  used  to 
be  such  an  aggravation  to  the  spirit.  Each  of  the 
new  long  cars  is  made  from  two  of  the  old  26-foot 
cars,  that  had  seating  room  for  22  persons  and 
standing  room  for  22  more,  counting  those  who  rode 
on  the  bumpers  and  clung  to  the  window  edges. 
Eighty-five  of  these  long  cars  have  been  turned 
out  of  the  shops  at  Cold  Spring,  practically  the 
product  of  Buffalo  labor.  By  the  first  of  next  April 
qoo  of  these  cars  will  be  in  daily  operation.  In  ad- 
dition, the  company  will  build  at  least  50  absolutely 
new  cars.  It  has  also  ordered  100  open  cars  for 
use  next  summer,  and  in  addition  to  that  number 
will  put  into  service  the  64  open  cars  which  came 
into  its  possession  at  the  time  of  the  transfer  last 
March. 

"New  car  houses  are  made  necessary  by  the  in- 
crease of  rolling  stock.  Three  new  car  houses  have 
been  built  and  three  others  enlarged  and  remodeled. 
The  car  house  at  Cold  Springs,  which  is  650  feet 
long,  is  said  to  be  the  largest  in  the  state.  At  these 
car  houses  the  company  has  provided  accommoda- 
tions for  its  men,  which  enable  them  pleasantly  and 
profitably  to  spend  some  of  the  waiting  hours  nec- 
essary in  their  work.  Smoking  and  reading  rooms, 
and  even  pool  and  billiard  tables,  are  features  of 
some  of  the  houses.  The  company  believes  in  treat- 
ing its  men  well.  It  wants  their  friendship;  it  wants 
them  to  feel  that  there  is  a  mutual  interest." 
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Sullivan,  secretary  of  the  Citizens'  Business  League, 
inviting  the  association  to  hold  its  annual  meeting 
of   1901   in   Milwaukee. 

Concluding  Session. 

The  last  session  of  the  meeting  was  held  on  Fri- 
day morning  and  was  held  for  the  purpose  of  formal 
adjournment. 

Social  Features. 

The  principal  social  features  were  the  theater 
party  of  Wednesday  evening  and  the  banquet  of 
Thursday  night.  The  former  was  at  the  Bijou  Thea- 
ter, where  a  farce,  "A  Day  and  A  Night,"  was  en- 
joyed by  120  convention  visitors.  The  banquet  drew 
out  almost  as  many.  Secretary  Mercein  acted  as 
toastmaster,  with  customary  felicity,  and  toasts 
were  responded  to  by  Professor  D.  C.  Jackson, 
G.  S.  Whyte,  James  Wolff,  H.  G.  Underwood,  Frank 
L.  Perry,  George  S.  Searing,  George  Cutter  and 
others. 

Convention  Notes. 

"Mr.    Burch    of    Madison"    was    there. 

John  A.  Roebling's  Sons  company  was  repre- 
sented, as  usual,  by  A.  B.  Conover,  Jr.,  of  Chicago. 

YY.  H.  Jones  of  Jones  &  Winter,  St.  Paul,  Minn., 
ran  up  from  Chicago  and  was  in  attendance  on  Fri- 
day. 

Fostoria  lamps  came  trotting  in,  accompanied  by 
the  same  smiling  countenance  owned  by  one  J.  S. 
Maurer. 

Charles  Polacheck  appeared  for  Charles  Pola- 
check  &  Bro.  of  Milwaukee  in  the  interest  of  "ar- 
tistic"   chandeliers. 

Ever  since  Whyte  took  him  to  his  first  conven- 
tion, Macomber  stems  to  have  been  afraid  again 
to  venture — at   least  that's   what   somebody   said. 

The  Chase  Electric  Sign  company  of  Chicago  was 
kept  well  to  the  front  at  the  convention  in  the  hands 
of  the  efficient  corps  of  salesmen  of  the  G.  I.  com- 
pany. 

President  and  Treasurer  Charles  Messer  of  the 
Dearborn  Electric  company  made  his  second  trip 
to  Milwaukee,  and  he  won't  miss  Waupaca — not 
much! 

A.  C.  Lungstadt  of  Langstadt  &  Croswell,  Apple- 
ton,  Wis.,  was  much  in  evidence  at  the  convention, 
but  was  obliged  to  leave  for  home  before  the  banquet 
was  given. 

President  Converse  D.  Marsh  of  the  Bryan-Marsh 
company,  one  of  the  best  story-tellers  in  "the  push," 
was  one  of  the  few  New  Yorkers  who  found  their 
way  to  Milwaukee. 

The  library  bureau  card  system  was  again  repre- 
sented at  the  convention  by  Roger  A.  Simonson. 
Mr.  Simonson  happened  in  accidentally  this  time, 
but  he  wras  none  the  less  welcome. 

The  International  Correspondence  Schools, 
through  Representative  Ford  of  its  Milwaukee  dis- 
trict, kept  its  systems  well  before  delegates  inter- 
ested in  the  electrical  education  of  their  men. 

George  Searing  is  popular  wherever  he  goes,  and 
the  Milwaukee  convention  was  no  exception.  Mr. 
Searing  and  Hart  switches  have  been  so  long  as- 
sociated that  to  think  of  one  is  to  recall  the  other. 
Mr.    Searing's    story   at   the    banquet    made    a    hit. 

[Continued  on  fage  61.] 


-SWITCHBOARD  AT  COLD    SPRING    SUE-STATION. 

of  Buffalo.  But,  of  course,  there  is  everything  in  a 
proper  distribution  of  power.  There  are  certain 
losses  to  be  figured  on  in  carrying  power  over  the 
feeder  wires,  and  the  lower  the  voltage  the  greater 
the  loss,  for  with  a  decrease  in  voltage  or  pressure 
there  comes  a  corresponding  increase  in  volume. 
It  was  found  advisable  at  once  to  arrange  for  a  bet- 
ter distribution  of  power.  That  which  comes  from 
Niagara  Falls  reaches  Buffalo  at  11,000  volts,  is  re- 
duced to  350-volt  alternating  current,  and  then  trans- 
formed into  550-volt  direct  current.  In  Fig.  1  are 
shown  the  three-phase  step-down  transformers  which 
reduce  the  line  voltage  of  n,ooo  to  350  volts.  Fig. 
2  shows  one  of  the  rotary  converters  that  trans- 
forms the  three-phase  350-volt  current  into  direct 
current  at  550  volts.  Each  of  these  machines  is  of 
500  horsepower  capacity  and  receives  current  from 


Pan-American  Exposition. 

The  court  of  the  Machinery  and  Transportation 
building  of  the  Pan-American  Exposition  (which 
will  be  held  at  Buffalo,  N.  Y.,  on  the  Niagara  fron- 
tier, during  the  summer  months  of  the  year  1901) 
presents  an  interesting  treatment  of  cloister  work,  as 
may  be  judged  by  the  illustration  (p.  53).  The  Ma- 
chinery and  Transportation  building  itself  forms  a 
hollow  square,  with  this  court  in  its  center.  It  is  200 
feet  long  and  100  feet  wide,  the  east  and  west  ends 
opening  respectively  to  the  entrances  from  the 
Grand  Canal  and  the  Court  of  the  Fountains,  while 
the  great  exhibiting  rooms  of  the  Mall  side  of  the 
building  and  the  two  exhibition  rooms  and  great 
entrance  court  from  the  Court  of  the  Fountains' 
side  of  the  building  lie  on  each  side.  Along  each 
side  of  this  court  and  extending  the  entire  length 
are  roof-covered  arcades,  under  which  the  visitor 
may  find  rest  on  the  comfortable  benches. 
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three  of  the  stationary  transformers  shown  in  Fig. 
1.  The  overhead  wires  shown  in  Fig.  I  are  only 
temporarily  installed. 

Transformer  houses  have  been  erected  at  the  corner 
of  Seneca  and  Elk  streets,  at  Walden  avenue  and 
Lathrop  street,  at  Main  and  Michigan  streets,  and 
Eagle  and  Jefferson  streets.  These  are  known  as 
sub-stations,  and  there  is  also  one  at  the  main  power 
house  on  Niagara  street,  where  are  located  the 
large  steam  engines  which  drive  the  dynamos  that 
produce  the  power  which  does  not  come  from  Niag- 
ara Falls.  With  these  new  distributing  stations 
a  more  equal  distribution  of  power  is  possible.  The 
illustration  of  switchboard  (Fig.  3)  shows  three  pan- 
els, at  the  right,  controlling  the  current  from  the 
three  rotaries  of  the  Cold  Spring  station,  while  the 
six  panels  at  the  left  take  care  of  the  various  feeders 
to  the  railway  lines.     A  good  idea  of  the  practice 


The  pool  in  the  court  is  175  feet  long  and  27  feet 
wide.  The  bank  is  to  be  sodded  and  planted  on  all 
sides,  forming  a  pleasing  frame  or  border  .effect; 
the  water  is  low,  so  as  to  receive  the  reflection  of  the 
growth  around  the  pool. 

The  fountain  is  an  important  feature.  It  is  placed 
in  the  center  of  the  pool,  giving  life  to  the  scene 
and  freshness  to  the  atmosphere.  Throughout  the 
court  are  pleasant  walks  and  paths,  bordered  with 
low-growing  shrubbery  and  plants,  and  at  intervals, 
at  axis-points  with  the  arcades,  rare  plants  are 
placed  in  great  vases,  making  a  truly  architectural 
landscape  effect.  The  entire  scheme  gives  the  effect 
of  the  enclosure  of  a  mission  cloister,  and  is  planned 
as  one  of  the  many  little  oases  for  the  refreshment 
of   the   weary   sightseer. 

This  building  and  court  have  been  designed  bv 
Green  &  Wicks  of  Buffalo. 
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covers  a  territory  exclusively  ita  own.    This  is  a  claim  which 
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desiring  western  trod*  will  appreciate  the  uxequaled  value 
-  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 
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We  publish  in  this  issue  the  first  installment  of 
Mr.  Mershon's  paper  on  "The  Polyphase  Induction 
Motor."  read  before  last  week's  convention  of  the 
Northwestern  Electrical  association.  This  is  a 
rather  long  paper,  but  we  believe  it  lo  be  a  valuable 
one,  as  it  gives  the  theory  of  the  induction  motor 
Operated  on  a  two-phase  circuit  in  simple,  non- 
technical language  and  without  mathematical  for 
nuil.r,  Such  an  essay  should  he  useful,  not  only  to 
students  and  practical  men  who  lack  theoretical 
training,  but  also  to  engineers,  who  may  find  ii  of 
advantage  to  review  the  fundamental  principles  un- 
derlying the  operation  of  this  interesting  and  now 
widespread  type  of  apparatus.  Mr.  Mershon's  paper 
gives  evidence  of  thorough  preparation  and  is  worthy 
of  the  careful  attention  of  all  interested  in  the  tech- 
nical side  of  electrical  development. 
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Tlu  convention  of  the  Northwestern  Electrical 
association  in  Milwaukee,  to  which  a  large  portion 
of  the  space  in  this  issue  of  the  Western  Electrician 
is  devoted,  was  a  practical,  business-like,  successful 
gathering,  although  the  attendance  was  not  as  large 
as  at  some  former  meetings.  The  by-laws  of  the 
association  were  amended  to  permit  the  annual 
meeting  to  be  held  at  some  place  other  than  Mil- 
waukee and  at  some  date  other  than  the  third 
Wednesday  in  January,  if  desired.  It  was  decided 
to  hold  a  summer  convention  at  Waupaca,  Wis.,  at 
some  time  later  than  August  20th.  Some  of  the 
central-station  members  were  lukewarm  toward  the 
summer-meeting  project,  but  the  supply  men  were 
heartily  in  favor  of  it,  and  the  minority  yielded 
cheerfully  and  gracefully.  The  papers  read  were 
of  an  unusually  high  order  and  really  conduced  to 
the  information  of  the  association.  Altogether,  the 
convention  well  repaid,  in  instruction  and  interest, 
all  who  attended. 


As  the  poet  proudly  sings,  "There  never  is  a 
minute  when  Chicago  isn't  in  it."  True,  a  few 
world-revolutionizing  schemes  were  hatched  in  other 
places.  Philadelphia  claims  Keely;  Brooklyn  is  the 
home  of  the  brain  that  gave  to  mankind  the  idea  of 
electricity  in  capsules;  the  liquid-air-five-horsepower- 
for-two  project  and  the  Jernigan  plan  for  extracting 
gold  from  sea-water  hail  from  New  England.  Still 
we  have  a  few  good  things  of  our  own.  Two  of 
them  came  to  light  last  week,  and  show  that  we  arc 
still  advancing  in  the  march  of  civilization  with  no 
lagging  or  uncertain  stride.  One  of  these  projects 
has  for  its  object  the  establishment  of  a  floating 
poolroom  and  gambling  establishment  on  Lake 
Michigan  to  be  supplied  with  sporting  reports  and 
racetrack  returns  by  wireless  telegraphy.  As  a  local 
paper  puts  it,  "Science  is  coming  to  the  aid  of  the 
homeless  gambler,  driven  from  Chicago  by  police 
edicts." 

The  other  evidence  of  advanced  thought  to  which 
allusion  has  been  made  is  practical  rather  than 
scientific.  It  relates  to  a  plan  to  run  dining  and 
buffet  cars  on  the  street  railways  of  Chicago,  so 
that  liquid  and  solid  refreshments  may  be  partaken 
on  the  journeys  downtown  and  uptown,  to  the 
great  saving  of  time  and  the  profit  and  comfort  of 
all.  Barber  shops  and  shoe-blacking  stands  arc  to 
add  10  the  conveniences  provided  for  the  street-car 
traveler. 

These  interesting  projects  arc  both  in  the  stage  of 
discussion  merely,  but  they  show  that,  as  ever  in 
the  fair  city  of  Chicago,  Progress  continues  to  be 
spelled   with  a   big   P. 


For  the  people,  the  absorption  of  the  Detroit  Tele- 
phone company  and  the  New  State  company,  Inde- 
pendent concerns,  by  the  Michigan  Telephone  com- 
pany (Hell),  which  is  a  branch  of  the  -real  Erie 
telephone  system,  is  not  without  its  redeeming 
features.  For  one  thing,  the  Michigan  Telephone 
Company  pledges  itself  to  make  25-year  contracts  For 
telephone  service  at  standard  rales  in  force  during 
(he  year  1800.  Subscribers  may  cancel  their  con- 
tracts at  any  time  on  giving  six  months'  notice,  and 
may  change  the  class  of  the  service  at  will.  The 
"standard  rales."  we  believe,  are  $24  a  year  for  resi- 
dence telephones  and  $36  a  year  for  instruments  in 
business  houses.  No  one  can  pretend  that  if  there 
never   had  been   competition   in  the  telephone  busi- 


ness the  Bell  company  would  have  offered  such 
terms  as  these.  That  is  one  effect  of  competition. 
The  telephone  situation  in  Detroit  was  peculiar, 
involved,  as  it  was.  to  a  large  extent,  with  Pingree- 
ism  and  street-railway  issues.  Although  there 
seems  to  be  a  certain  sense  of  relief  that  the  war 
is  over,  evidences  of  gratitude  to  the  Independent 
company  are  not  lacking.  Thus,  one  daily  paper, 
speaking  of  the  Independent  company,  says:  "In 
certain  respects  its  influence  was  markedly  bene- 
ficial. It  invaded  the  local  field  when  the  Bell  com- 
pany was  neither  reasonable  in  its  charges  nor  pro- 
gressive in  its  management,  and  while  there  were 
many  inconveniences  as  a  result  of  the  competing 
services,  Detroit,  as  a  result  of  that  competition, 
has  had  for  four  years  a  cheaper  telephone  service 
than  any  other  large  city  in  the  United  States." 
While  the  Western  Electrician  would  have  preferred 
to  see  the  Bell  company  as  the  absorbee  rather  than 
absorber,  if  the  sale  of  one  to  the  other  had  to  come. 
it  is  still  a  consolation  to  realize  that  the  Indepen- 
dents have  not  labored  wholly  in  vain  and  have 
made  good  their  promise  in  breaking  down  the 
promises  of  the  old-time  monopoly. 


Mr.  H.  L.  Doherty,  in  his  presidential  address 
before  the  Northwestern  Electrical  association  at 
Milwaukee  last  week,  touched  upon  a  number  of  im- 
portant topics,  his  paper  covering  an  unusually  wide 
range.  All  in  all.  Mr.  Doherty,  who  is  a  young  man 
and  an  active  and  enthusiastic  one  also,  took  an 
optimistic  view  of  the  situation.  He  regarded  the 
general  industrial  outlook  as  very  satisfactory,  as 
it  undoubtedly  is,  and  went  on  to  say  that  the  forma- 
tion of  the  so-called  "trusts"  makes  it  possible  for 
the  workingman's  condition  to  be  greatly  bettered. 
If  the  trusts  fail  in  their  duty  to  the  workmen,  their 
officers  should  be  severely  censured,  says  the  retiring 
president. 

In  reviewing  the  progress  in  central-station  ap- 
pliances, Mr.  Doherty  says  that  the  constant-current 
transformer  is  here  to  stay,  and  he  has  a  good  word 
for  the  series,  alternating-current,  enclosed-arc  lamp. 
He  thinks  the  central-station  business  capable  of 
great  development,  and  remarks  that  the  most 
marked  improvement  has  been  made  in  the  alter- 
nating-current appliances  and  methods.  "Unac- 
counted-for current  in  alternating-current  stations,"' 
he  says,  "has  often  amounted  to  80  per  cent,  of 
the  output,  and  60  per  cent,  is  more  nearly  the 
average  than  the  extreme.  Modern  transformers, 
up-to-date  methods  and  equitable  rates  should  re- 
duce the  unaccounted-for  current  to  an  almost  negli- 
gible amount." 

At  some  length  Mr.  Doherty  gives  the  causes 
retarding  the  development  of  central  stations  and 
what  are,  in  his  judgment,  the  remedies.  He  dwells 
on  the  need  of  better  education  of  operators  of 
plants,  the  necessity  of  better  methods  of  account- 
ing, the  great  advantage  of  more  equitable  rates  and 
the  lack  of  capital.  His  observations  under  these 
heads  are  pertinent  and  useful. 

Municipal  ownership  is  opposed  with  the  emphasis 
and  vigor  that  might  be  expected.  Mr.  Doherty 
says  frankly  that  the  agitation  for  city  ownership  is 
increasing,  and  that  the  central-station  men  must 
get  at  the  root  of  the  matter  and  educate  the  people. 
He  gives  especial  emphasis  to  this  statement:  "I 
challenge  anyone  to  cite  a  single  instance  where  a 
municipal  plant  cost  no  more  than  was  anticipated 
and  yielded  all  that  was  promised."  This  is  a  chal7 
lenge  that  will  probably  never  be  accepted.  In  rela-. 
tion  to  the  proposed  investigation  of  the  relative 
cost  of  lighting  by  municipal  and  private  corpora- 
lions,  to  be  undertaken  under  the  joint  management 
of  the  National  Electric  Light  association  and  the 
League  of  American  Municipalities,  the  speaker  re- 
ported that,  so  far  as  he  knew,  the  league  was  mak- 
ing no  effort  to  raise  the  funds  necessary  lo  defray 
its  share  of  the  expense.  He  hoped  that  the  pro- 
jected investigation  would  not  be  allowed  to  fall 
through,  although,  if  it  failed  of  accomplishment, 
the   fault   was  not   that   of   the   central-station    men. 

A  number  of  other  points  are  made  in  this  interest- 
ing and  valuable  address.  Mr.  Doherty  is  entitled 
to  praise  for  his  careful  effort  to  make  a  presi- 
dential address  of  this  character  what  it  should  be 
—a  review  of  the  art  and  of  the  business,  with  help- 
ful, practical  suggestions  for  the  future. 


January  27,   1900 

Contract  Awarded  for  New  York  Rapid 
Transit  System. 

When  the  Rapid  Transit  Commission  of  New 
York  city  met  on  January  15th  to  open  bids  for  the 
construction  of  the  proposed  underground  railway 
and  its  operation  for  50  years,  it  was  found  that  two 
bids  had  been  submitted.  One  bid  was  from  An- 
drew Onderdonk,  who  offered  to  build  the  first  sec- 
tion for  $17,000,000.  the  first  and  second  for  $28.- 
000,000.  the  first,  second  and  third  for  $35,500,000 
and  all  four  sections  for  $39,300,000.  Under  a  clause 
which  asks  for  bids  for  rental  beyond  the  interest 
charges  fixed  by  law,  Mr.  Onderdonk's  proposal 
contained  a  clause  in  which  he  offered  to  pay  to 
the  city  five  per  cent,  of  the  first  million  dollars  of 
gross  annual  receipts  of  the  road,  when  these  should 
have  passed  the  $5,000,000  mark  and  2V2  per 
cent,  in  addition  to  this,  for  each  million  additional, 
until  the  whole  premium  should  amount  to  15  per 
cent,   on   the   surplus  above  $5,000,000. 

John  B.  McDonald,  who  submitted  the  other  bid, 
offered  to  build  the  first  section  for  $15,000,000.  the 
first  and  second  sections  for  $20,000,000,  the  first, 
second  and  third  sections  for  $32,000,000,  and  all 
four  sections  for  $35,000,000.  He  did  not  offer  to 
pay  any  percentage  of  the  gross  receipts  above  the 
one  per  cent,  on  the  gross  receipts  above  $5,000,000 
exacted  by  the  statute. 

On  the  following  day,  after  carefully  considering 
the  two  bids,  the  commission  voted  unanimously 
to  award  the  contract  to  John  B.  McDonald  for  all 
four  sections  of  the  proposed  tunnel.  The  con- 
tract is  to  be  signed  within  20  days  from  January 
i6lh-  If  the  contractor  should  fail  to  provide  sat- 
isfactory security  his  certified  check  of  $150,000, 
which  accompanied  his  bid,  will  be  forfeited,  and 
bids  may  be  advertised  for  anew.  The  security 
which  Mr.  McDcmald  must  now  furnish  consists 
of  $t. ooo.coo  in  cash  or  securities,  a  bond  for  $5,000.- 
000  for  construction  and  a  bond  for  $1,000,000  for 
rental.  The  sureties  en  these  bonds  must  be  bound 
for  at  least  $500,000  each,  and  justify  in  double  the 
amount. 

Work  must  be  begun  upon  each  of  the  four  sec- 
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specifications  for  the  heating  and  lighting  of  stations 
and  cars,  and  the  waiting  rooms  must  be  kept  clean 
and  provided  with  drinking  water.  The  motive 
power  must  be  electricity  or  compressed  air  and 
must  not  vitiate  the  atmosphere  of  the  tunnel.  The 
fare  must  not  exceed  five  cents,  except  that  parlor 
cars  may  be  furnished  at  a  higher  rate,  but  not  more 
than  one  to  each  train.  Finally,  the  contractor  may, 
at  the  expiration  of  the  lease,  be  entitled  to  another 
lease   of   25   years. 

The  following  are  some  interesting  statistics  of 
the  proposed  road: 

Length  in  all  sections  of  the  tunnel,  as  surveyed, 
109.570  feet,  nearly  21  miles;  total  excavation  of 
earth,  1, 700,22s  cubic  yards;  earth  to  be  filled 
back,  773,093  cubic  yards;  rock  excavated,  921,128 
cubic  yards;  rock  tunneled,  368,606  cubic  yards; 
steel  used  in  structures,  65,044  net  tons;  cast-iron 
used,  7,901  net  tons;  concrete,  489,122  cubic  yards; 
brick,  18,519  cubic  yards;  waterproofing,  775-795 
yards;  vault  lights,  6,640  square  yards;  local  sta- 
tions, 43;  express  stations,  5;  station  elevators, 
10;  lineal  feet  of  track,  305,380;  lineal  feet  of  track 
underground,  245,514;  lineal  feet  of  track  elevated, 
59,766. 

The  terms  of  the  contract  require  that  every  por- 
tion of  the  tunnel  shall  be  made  waterproof  with 
felt  and  asphalt,  so  that  no  water  whatever  can 
enter  it  from  the  ground.  All  sewers  and  wrater 
pipes  which  have  to  be  removed  or  interfered  with 
in  the  course  of  construction  are  to  be  replaced, 
and  in  many  cases  this  will  require  an  extensive 
reconstruction  of  the  systems  on  both  sides  of  the 
routes.  This  is  provided  for,  as  is  also  the  replacing 
of  all  disturbed  pavements  and  the  support  and 
maintenance  for  use  of  all  existing  street  railways 
along  the  routes.  Every  part  of  the  equipment  of 
the  road  is  to  be  first-class  and  subject  to  the  ap- 
proval of  the  board.  The  city  also  retains  a  first 
lien  upon  the  entire  equipment  to  insure  the  terms 
of  the  lease. 

John  B.  McDonald,  the  successful  bidder  for  the 
contract,  is  a  contractor  of  wide  experience.  He 
was  engaged  in  the  work  of  improving  the  harbor  of 
San    Francisco,   he  constructed  a  large   portion    of 
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Electrical  Work  at  the  Paris  Exposition. 

Early  in  the  present  month  the  Paris  correspond- 
ent of  the  Western  Electrician  sent  the  following 
account: 

The  work  upon  the  electrical  part  of  the  Paris  Ex- 
position is  making  progress,  in  spite  of  the  unfavor- 
able weather.  The  Electrical  Palace  is  now  under 
roof  and  the  floor-Beams  of  the  second  story  are 
in  place.  In  front,  the  form  of  the  great  central 
niche  of  the  electrical  fountain  commences  to  be 
visible  among  the  masses  of  scaffolding.  In  front 
of  the  fountain  preparations  are  making  for  the- dif- 
ferent systems  of  piping  which  are  10  furnish  the 
water-jets,  and  farther  on  the  workmen  may  be  seen 
making  the  preparatory  excavations  for  the  great 
basin  which  will  lead  from  the  fountain. 

The  dynamo  rooms  on  either  side  of  the  Electrical 
Palace  are  also  under  roof  and  the  glass  windows 
are  now  being  put  in.  In  the  French  section  the 
foundations  are  now  being  dug  for  the  engines  and 
dynamos;  these  are  to  be  very  solid  and  go  down 
to  a  depth  of  about  15  feet.  A  large  traveling  crane 
is  now  being  erected  in  this  section.  It  takes  the 
form  of  a  high,  tower,  rolling  upon  a  wide  track 
running  through  the  center  of  the  building  between 
the  foundations.  As  the  track  is  very  wide,  this 
leaves  a  large  space  under  the  crane  for  passage. 
The  rails  on  each  side  are  double,  and  their  webs 
are  joined  by  a  series  of  cross-pieces,  forming  a 
rack,  into  which  engages  a  pinion  operated  by  the 
motor  of  the  crane;  this  transmission  is  effected  by 
a  shaft  which  passes  below  to  the  pinion.  On  the 
top  of  the  tower  is  a  revolving  platform,  which  will 
receive  a  long  arm  projecting  on  either  side  over  the 
foundations. 

On  the  other  side  of  the  Electrical  Palace  is  a 
similar  dynamo  room  belonging  to  the  foreign  sec- 
tion. Here  most  of  the  foundations  have  been  con- 
structed, but  none  of  the  machines  have  as  yet  been 
installed.  A  large  crane  of  2%  tons  has  been  erected 
by  Flohr  of  Berlin.  It  is  of  an  entirely  different 
type  from  the  French  crane,  and  runs  upon  rails  at 
each  side  of  the  building,  taking  somewhat  the  form 
of  an  immense  semi-elliptical  arch,  to  conform  with 
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tions  of  the  road  within  30  days  from  the  signing 
of  the  contract.  All  sections  will  be  pushed  simul- 
taneously to  completion.  The  contractor  is  bound 
to  finish  in  within  4^  years,  though  provision  is 
made  for  some  extensions  due  to  unavoidable  or 
unforeseen   delays. 

The  accompanying  map,  taken  from  the  New 
York  Herald,  shows  the  route  of  the  proposed  rapid- 
transit  road  from  the  city  hall  to  Kingsbridge.  A 
tunnel,  with  track  loop,  will  run  around  the  City 
Hall  Park.  There  will  be  a  four-track  tunnel  under 
Center  and  Elm  streets,  Lafayette  place.  Astor  place, 
under  private  property  to  Ninth  street  and  Fourth 
avenue,  under  Fourth  avenue  and  Park  avenue  to 
Forty-second  street,  where  a  connection  will  be 
made  with  the  Grand  Central  station.  Thence  the 
tunnel  will  run  under  Forty-second  street  to  Broad- 
way.    That  is  the  end  of  the  first  section. 

The  second  section  runs  up  Broadway  to  One- 
hundred-and-third  street,  wdiere  the  tunnel  branches 
eastward  and  westward.  On  the  west  the  tracks  will 
emerge  at  One-hundred-and-twenty-fourth  street  and 
cross  a  viaduct  to  One-hundred-and-thirty-fourth 
street,  where  they  will  again  descend  into  a  tunnel. 
The  eastern  line  will  cross  to  Lenox  avenue  and 
pass  through  a  deep  tunnel  under  the  Harlem  River 
to  its  terminus  in  The  Bronx. 

The  two  inner  tracks  will  be  for  express  trains, 
the  two  outer  tracks  for  way  trains.  There  will  be 
stations  about  11  blocks  apart  for  express  trains. 
There  will  be  both  stairways  and  elevators.  The 
estimated  capacity  of  the  city-hall  station  is  200,000 
passengers    a    day. 

The  road  will  be  leased  to  the  contractor  for  50 
years  from  the  time  that  the  commission  shall  de- 
clare it  ready  for  operation.  At  the  expiration  of 
that  time  the  lease  shall  revert  to  the  city,  which 
shall  purchase  the  road  at  a  reasonable  price,  wear 
and  tear  taken  into  consideration.  Two  kinds  of 
trains  shall  be  run — local  and  express.  The  local 
trains  must  be  run  at  a  rate  of  not  less  than  14 
miles  an  hour,  counting  the  stops  at  stations.  The 
rate  of  speed  of  the  express  trains  must  not  be  less 
than  30  miles  an  hcur.  including  stops.  Trains  must 
at  no  time  be  run  at  less  than  10  minutes'  headway. 
No  claims  for  injuries  to  passengers  or  other  per- 
sons shall  be  allowed  by  the  city,  but  must  be  borne 
by   the   contractors.     Precautions   are    taken    in   the 
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the  Canadian  Pacific  railroad,  built  the  Baltimore 
tunnel,  and  is  now  engaged  on  the  Jerome  Park 
reservoir  in  New  York.  Mr.  McDonald  announces 
that  he  expects  to  be  ready  to  begin  work  on  Feb- 
ruary 15th,  and  that  all  four  sections  will  be  built 
simultaneously.  The  work  will  be  sublet  to  as  many 
contractors  as  can  be  handled.  It  is  estimated  that 
10,000  men  will  be  employed,  at  a  cost  of  from  $16,- 
000,000  to  $20,000,000.  The  contractor  hopes  tcj  have 
the  road  completed  within  three  years.  Mr.  McDon- 
ald says  that  it  is  not  his  intention  to  operate  the 
road  after  it  is  built,  but  will  probably  sublease 
it  Lo  some  experienced  railroad  man. 


the  section  of  the  building.  Below  the  summit  of 
the  arch  is  the  horizontal  constiuction  which  sup- 
ports the  carnage.  The  crane  rolls  upon  a  series 
of  trucks  on  either  side,  upon  a  heavy  double  rail. 
To  supply  the  current  which  will  soon  be  needed  to 
operate  the  cranes,  there  are  now  being  installed  two 
gas  engines,  each  of  which  will  be  coupied  to  a 
dynamo   of  60  horsepower. 

A.;  to  the  boiler  plant,  the  foundations  have  been 
finished,  and  the  building,  a  light  structure,  is  now 
being  commenced.  The  large  smokestacks  on  each 
side  of  the  boiler  houses  are  now  practically  finished. 


Work    on    Northwestern    Elevated    Re- 
sumed. 

The  ordinance  passed  by  the  Chicago  City  Council 
on  January  8th,  granting  the  Northwestern  Elevated 
Railroad  company  permission  to  complete  its  road 
and  place  it  in  operation,  was  objected  to  by  the 
company,  and  at  the  following  meeting  of  the  coun- 
cil on  January  15th  an  amendatory  ordinance  was 
passed.  The  amendments  wdiich  removed  the  objec- 
tions of  the  company  struck  out  the  clause  prohibit- 
ing the  company  from  displaying  advertisements  in 
its  cars  or  depots,  made  technical  changes  in  the 
clause  providing  against  electrolysis,  struck  out  the 
clause  prohibiting  cars  from  surface  lines  being 
hauled  over  the  elevated  structure,  and  specified  that 
the  words  "lessees  and  assigns"  in  the  compensa- 
tion clause  shall  apply  only  to  the  Northwestern 
Elevated   Railroad  company. 

The  amended  ordinance  was  signed  by  the  mayor 
and  accepted  by  the  company  on  the  following  day, 
and  the  necessary  bond  of  $100,000  was  filed.  Work 
was  commenced  immediately  on  the  structure,  and 
it  is  expected  that  the  construction  will  be  rushed 
to  completion.  Under  the  terms  of  the  ordinance 
the  company  has  until  May  31st  to  complete  its 
structure  to  Wilson  avenue,  and  until  December  31st 
to  put  in  all  its  stations  and  make  other  finishing 
touches.  Its  plan,  however,  is  to  put  in  temporary 
stations  in  the  meanwhile,  so  that  it  can  have  trains 
running  by  May  31st  at  the  latest,  and  maybe  con- 
siderably sooner. 


Chicago  Electrical  Association. 

The  spring  programme  for  ioco  of  the  Chicago 
Electrical  association  has  been  announced.  The  list 
of  papers  to  be  read  includes  the  following:  Feb- 
ruary 2d,  "Copper  Economy  of  Transmission  Lines." 
by  B.  Frankenfield,  engineering  department,  West- 
ern Electric  company;  February  16th,  "Electrolytic 
Deposition  of  Metals,"  by  C.  F.  Burgess,  depart- 
ment of  electrical  engineering,  University  of  Wis 
consin,  Madison,  Wis.;  March  2d.  "Recent  Progress 
in  the  Field  of  Eleetro-chemistry."  by  H.  R.  King- 
man, chemical  laboratory.  Western  Electric  com 
pany:  March  16th,  "Arc  Lighting."  by  F.  N.  Boycr. 
manager  supply  department.  General  Electric  com- 
pany, Chicago;  April  6th,  "Laboratory  Methods," 
by  Professor  Irwin  J.  Macomber,  department  oi 
electrical  engineering,  Armour  Institute;  April  20th, 
subject  to  be  announced.  C.  A.  Brown,  patent  at- 
torney; May  4th,  "Road  Test  of  Street-railway  Mo- 
tors," by  Professor  Philip  B.  Woodworth.  depari- 
ment  of  electrical  engineering,  Lewis  Institute.  On 
May  iSth  the  association  will  hold  its  annual  ban- 
quet. The  officers  for  1900  are  the  following-named 
gentlemen;  President,  J.  M.  Hollister;  \ ice-presi- 
dent, J.  R.  Cravath:  treasurer,  Harold  Almert;  sec- 
retary, R.  F.  Schuchardt;  auditor  and  librarian, 
H.  G.  Dimick:  directors,  Thomas  G.  Grier,  F.  S. 
Hickokand  C.  H.  Sewall.  The  association  holds  i:s 
meetings  at   1736-41   Monadnock  building. 


Efforts  are  being  made,  it  is  said,  to  consolidate 
the  Electrical  Mechanics'  union  of  Chicago  with 
the  International  Brotherhood  of  Electricians. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Erie  Company  Secures  Control  of  Com- 
petitive Systems   in  Michigan. 

Negotiations  which  Have  been  pending  since  hist 
July  were  closed  in  Detroit  on  January  16th.  by 
which  a  majority  of  stuck  of  the  Detroit  Telepl 
company  and  the  Xew  State  Telephone  company 
was  purchased  by  Charles  J.  Glidden,  president  of 
the  Erie  Telegraph  and  Telephone  company. 
Through  the  sale  a  controlling  interest  in  these 
two  Independent  telephone  companies  is  obtained 
by  the  Erie  company,  which  already  controls  the 
Michigan  (Bell)  Telephone  company,  operating  in 
Detroit  and  throughout  Michigan,  and  other  com- 
panies operating  under  the  Bell  patents  in  North 
Dakota,  South  Dakota,  Minnesota.  Wisconsin,  Ar- 
kansas. Texas  and  in  the  city  of  Cleveland,  O.  The 
negotiations  with  the  stockholders  of  the  Detroit 
and  New  State  companies  have  been  carried  on  by 
Charles  Flowers,  who  was  an  officer  in  both  com- 
s.  Nothing  has  been  given  out  as  to  the 
amount  ot  stock  which  changed  hands  or  the  price 
paid.  It  has  been  learned  that  none  of  the  stock- 
holders sold  outright,  the  policy  being  to  retain  sonic 
interest  in  the  new  concerns.  Immediately  after 
the  deal  had  been  closed  by  Mr.  Glidden  paying  for 
the  stock  he  had  purchased  in  a  lump  sum  to  Mr. 
rs,  the  stockholders  of  the  two  companies 
met  and  reorganized  by  electing  the  following- 
named  officers  and  directors: 

Detroit  Telephone  Company.— President.  Charles  Flowers  of 
Detroit:  secretary  and  treasurer.  James  Thorpe  of  Lowell. 
Mass.:  assistant  treasurer.  Cyrus  J.  Akin  of  Detroit;  general 
manager.  W.  J.  Phillips,  formerly  of  California  ;  eeneral  superin- 
tendent, John  H.  Fry  of  Delioit;  directors.  Charles  Flower*. 
A.  I.  McLeod.  William  L.  Holmes,  Edward  H.  Parker.  C.  P.  Col- 
lins. Julius  Stroh  of  Detroit:  Wesley  A.  Gove  of  Boston.  Mass.  : 
Asa  C.  Russell  of  Lowell.  Mass.;  James  W.  C.  Pickering  of 
Lowell.  Mass.;  James  H.  Mills  of  Lowell,  Mass.;  Jonn  C.  Burke 
of  Lowell.  Mass.;  Levi  Sprague  of  Lowell,  Mass.;  David  S 
Greenousn  of  Boston,  Mass. 

New  State  Telephone  Company. — President.  Charles  FInvers 
of  Detroit:  secretary  and  treasurer.  James  Thorpe  of  Lowell. 
Mass.;  assistant  treasurer.  Cyrus  J.  Akin  of  Detroit;  general 
manager,  W.  J.  Phill'ps,  formerly  of  California;  general  superin- 
tendent. John  H.  Fry  of  Detroit;  directors.  Charles  Flower--, 
Hugh  O'Connor.  W.  C.  Sterling,  jr..  of  Detroit;  R.  G.  Hart  of 
Lapeer;  Wesley  A.Gove  of  Boston,  Mass. ;  Asa  C.  Russell  of 
Lowell.  Mass.;  J.  W.  C.  Pickering  of  Lowell.  Mass.:  John  C. 
Burke  of  Lowell,  Mass.;  Jimes  H.  Mi  Is  of  Lowell,  M  iss 

R.  G.  Hart  of  Lapeer  was  formerly  president  of 
the  New  State  line;  A.  I.  McLeod  was  vice-presi- 
dent, John  H.  Fry,  secretary  and  general  manager, 
and  Mr.  Flowers,  treasurer.  In  the  Detroit  Tele- 
phone company  W.  L  .Holmes  was  president; 
Mr.  Flowers,  vice-president;  Mr.  Fry  general 
manager,  and  C.  P.  Collins,  treasurer.  By  the 
list  of  new  officers  it  will  be  seen  that  the  manage- 
ment of  both  companies  passes  into  the  hands  of  a 
new  man,  Mr.  Phillips,  while  Mr.  Thorpe  of  Lowell. 
Mass.,  becomes  secretary  and  treasurer  of  both  com- 
panies. The  Erie  people  have  just  a  majority  on 
each    board    of   directors,    also. 

The  Detroit  Telephone  company  and  the  New 
State  company  conjointly  operate  about  6,000  miles 
of  Independent  long-distance  lines  and  have  about 
10,000  Independent  telephone  subscribers  in  Detroit 
and  throughout  the  state.  Their  exchanges  are  all 
located  in  the  southeastern  part  of  the  state.  It  is 
said  that  a  line  drawn  from  Detroit  to  Pert  Huron, 
thence  to  Flint,  to  Lansing,  to  Jackson,  to  Monroe 
and  to  Detroit  would  encompass  all  the  territory 
controlled  by  the  New  State  company.  Among 
these  exchanges  the  following-named  are  included: 
Ann  Arbor,  Armada,  Attica,  Belding,  Birmingham, 
Brighton,  Belleville,  Byron,  Clifford,  Dearborn. 
Eaton  Rapids,  Farmington,  Fraser,  Flushing,  Grand 
Ledge,  Grass  Lake,  Howell,  Imlay  City,  Ionia,  Jack- 
son, Lapeer,  Linden,  Memphis,  Monroe,  Morrice, 
Mount  Clemens,  North  Branch,  Northville.  Novi, 
Orion.  Otter  Lake,  Plainfield,  Plymouth,  Pontiac, 
Port  Huron,  Richmond,  Rochester.  Romeo,  Salem, 
Sand  Hill,  St.  Clair,  Stockbridge,  Trenton,  Utica, 
Warren,   Williamston,    Wyandotte,    Ypsilanti. 

The  Detroit  papers  say  that  there  is  considerable 
apprehension  among  the  bondholders  and  minority 
stockholders  of  the  Detroit  Telephone  company 
regarding  the  future  of  the  company.  The  old  offi- 
cers of  the  company  still  insist  that  there  will  be  no 
consolidation  and  that  the  plants  will  be  run  sep- 
arably. They  admit  that  tiicre  is  nothing  but  a 
verbal  agreement  to  this  effect,  and  one  of  the  di- 
rectors holds  that  the  plant  is  too  valuable  to  be 
thrown  aside. 

On  the  other  hand.  President  Glidden  of  the  Eric 
system  frankly  admits  that  the  ultimate  result  of 
buying  the  stock  means  a  consolidation  in  the  in- 
terests of  economy  and  better  service.  When  the 
sale  was  made  it  is  said  that  he  pointed  out  thai  n<> 
company  could  make  money  on  the  rates  charged 
by  the  Detroit  Telephone  company,  and  said  that 
the  directors  of  the  Eric  system  were  willing  to  take 
chances  thai  telephone  subscribers  would  be  willing 
10  pay  the  higher  rate  of  the  Michigan  Telephone 
company. 

The  value  of  the  Detroit  Telephone  plant  is  a 
matter  of  speculation.  The  company  is  capitalized 
at  $600,000. 

President  Flowers  of  the  Detroit  and  New  State 
companies  has  issued  a  statement  giving  his  rela- 
tions with  the  transaction,  in  which  he  said:  "The 
I  )i unit  and  New  Stale  companies  are  to  continue 
as  separate  and  distinct  organizations,  and  shall  give 
service  at  the  rates  fixed  by  law  in  the  various 
cities  and  towns  in  which  they  operale.     Their  lines 


-hall  lie  extended  wherever  necessary  to  increase 
business  and  to  accommodate  patrons,  and  every- 
thing shall  be  done  that  can  be  to  improve  the  service 
and  enhance  the  value  of  the  properties  and  securi- 
ties of  both  companies,  and  perform  the  moral  and 
legal   obligations  resting  upon  them." 

The  next  day  after  the  transfer  was  consummated 
the  following  announcement  was  made  by  the  Michi- 
gan company:  "The  Michigan  Telephone  com-, 
pany  will  make  25-year  contracts  for  telephone  serv- 
ice at  standard  rates  in  force  during  the  year  1899. 
Subscribers  may  cancel  their  contracts  at  any  time 
on  giving  six  mouths'  notice  and  may  change  the 
class  of  the  service  at  will." 

It  is  asserted  that  stockholders  of  the  Citizens' 
Telephone  company,  in  Grand  Rapids,  have  recently 
been  approached  by  representatives  of  the  Bell  in- 
terests, and  an  effort  made  to  buy  their  holdings 
at  115.  A  dispatch  to  the  New  York  Commercial 
says  the  Bell  company  would  not  agree  to  operate 
under  the  Citizens'  franchise,  nor  assume  its  pledges 
made  to  patrons,  hence  the  directors  of  the  Citizens' 
company  refused  to  entertain  the  proposition,  and 
to  prevent  the  Bell  people  from  getting  control  the 
directors  took  steps  to  secure  options  on  all  the 
stock  issued 

On  the  other  hand,  it  is  stated  that  President  Glid- 
den denied  that  his  company  had  ever  made  a  bid 
for  the  Grand  Rapids  plant. 

On  January  20th,  according  to  a  Detroit  dispatch, 
a  petition  from  subscribers  using  5,000  telephones 
was  addressed  to  President  Glidden  of  the  Michigan 
Telephone  company  and  President  Flowers  of  the 
Detroit  Telephone  company.  It  is  to  the  fol- 
lowing effect:  "The  undersigned  telephone  sub- 
scribers in  Detroit  respectfully  petition  that  you  will 
use  your  influence  to  bring  about  as  speedily  as 
possible  the  consolidation  of  the  exchanges  of  the 
Detroit  Telephone  company  with  the  exchanges  of 
the  Michigan  Telephone  company,  by  which  we 
should  have  one  rapidly  growing  exchange  system, 
comprising  at  least  12,000  subscribers,  and  uniform 
service  at  much  lower  rates  than  we  are  now  paying 
for  two  telephones,  which  we  are  obliged  to  main- 
tain to  reach  all  subscribers." 


The  Tribune  Makes  a  Few  Remarks. 

Under  the  heading  "Fraud  on  Telephone  Sub- 
scribers" the  Chicago  Tribune  rises  to  say  its  say 
in  the  words  following:  "The  Tribune  believes  it  is 
due  to  the  subscribers  of  the  telephone  service  in 
this  city  to  say  that  a  common  fraud  is  practiced 
upon  them  in  returning  the  busy  signal  when  the 
lines  are  not  actually  engaged.  This  has  happened 
so  frequently  in  the  experience  of  the  Tribune  that 
forbearance  has  ceased  to  be  a  virtue.  The  Tribune 
has  seven  trunk  lines  running  into  its  own  office, 
and  it  seldom  happens,  except  at  certain  hours  on 
Saturday  afternoon  and  night,  that  all  are  engaged 
at  the  same  time.  Persons  who  call  for  the  Tribune 
office,  except  between  the  hours  of  4  and  9  p.  m. 
on  Saturday,  and  receive  the  busy  signal  from  the 
telephone  operator,  may  understand  at  once  that  a 
fraud  is  probably  being  practiced  on  them,  either 
on  account  of  the  laziness  or  the  inefficiency  of  the 
operator  or  because  some  of  the  lines  leading  from 
the  branch  telephone  office  to  the  main  office  are  en- 
gaged on  other  business.  It  almost  never  happens 
that  all  the  Tribune  lines  are  engaged  at  the  same 
time.  We  shall  esteem  it  a  favor  if  telephone  sub- 
scribers will  report  to  this  office  when  the  busy  sig- 
nals are  given  to  them,  being  careful  to  note  the 
precise  time  in  each  instance.  At  26  minutes  after 
eight  o'clock  last  night,  for  example,  the  busy  signal 
was  given  to  a  subscriber  who  desired  to  talk  with 
the  Tribune  office,  although  at  that  hour  four  lines 
running  into  the  Tribune  switchboard  were  not  en- 
gaged and  had  not  been  engaged  for  some  time. 
How  extensively  the  fraud  is  practiced  on  telephone 
subscribers  it  is  impossible  to  say.  Bet  this  is  not 
the  first,  nor  the  second,  nor  the  fifth,  nor  the  tenth 
time  it  has  been  detected  and  exposed  in  the  case 
of  the  Tribune." 


Independent  Company  for  New  Mexico. 

The  Southwestern  Telephone  company  has  filed 
incorporation  papers  in  the  office  of  the  territorial 
secretary  of  New  Mexico.  The  incorporators  ami 
directors  of  the  company  are  Arthur  A.  Newberry, 
Oliver  S.  Steen  and  Wesley  N.  Townsend,  all  of 
Santa  Fe.  The  capital  stock  of  the  company  is  $25,- 
000.  The  company  intends  to  build  telephone  lines 
to  connect  Santa  Fe,  East  Las  Vegas,  Las  Vegas, 
Elizabethtown,  Taos  and  Tres  Piedras.  A.  A.  New- 
berry is  president  of  the  company,  Oliver  B.  Steen, 
secretary,  and  W.  N.  Townsend  the  manager.  The 
company  exiiects  lo  make  a  network  of  long-dis- 
tance telephone  lines  in  the  northern  part  of  New 
Mexico.  Its  headquarters  will  be  in  Albuquerque, 
and  the  first  line  will  be  built  from  Santa  Fe  to  Las 
Vegas.  The  work  on  Ibis  is  le>  be  commenced  ibis 
month.  Work  will  be  started  this  month  also  on 
a  line  from  Tres  "Piedras  to  Taos.  In  all  250  miles 
of  through  lines  is  to  be  strung  this  year,  with 
branch  lines  to  different  mining  camps.  The  com- 
pany is  now  cetting  poles  in  Northern  New  Mexico. 
It  will  lake  30  poles  lo  every  mile  of  telephone  line. 
The  line  to  Las  Vegas  is  to  be  completed  by  May. 


Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent   of  the   Western  Elec- 
trician.! 

The  Northwestern  Telephone  Exchange  company 
has  again  served  notice  on  the  druggists  of  Min- 
neapolis that  the  clause  in  telephone  contracts  for- 
bidding the  use  of  telephones  except  by  subscribers 
and  employes  will  be  rigidly  enforced. 

The  Independent  telephone  companies  are  about 
to  begin  operating  exchanges  in  Duluth  and  Su- 
perior. In  Duluth  the  late  Republican  city  con 
vention  took  action  which  is  unparalleled.  The 
convention  declared  the  Zenith  Telephone  company 
to  be  a  local  concern  and  indorsed  the  concessions 
granted  by  the  present  administration,  which  is  fu- 
sion. It  further  declared  that  the  Republicans  would 
favor  the  Zenith,  to  the  exclusion  of  the  Bell  in- 
terests. 

The  Merrill  (Wis.)  Telephone  company  has  275 
instruments  in  use.  Arrangements  are  being  made 
for  a  toll  line  to  different  points  through  the  county 
and  also  a  line  from  Wausau  to  Marshfield,  which 
would  connect  with  the  lines  of  the  Wood  County 
Telephone  company. 

The  Northwestern  Telephone  Exchange  company 
lias  paid  the  state  of  Minnesota  $15,050  as  its  gross- 
earnings'  tax. 

A.  L.  Allen  of  Pittsburg,  Pa.,  will  succeed  H.  A. 
Brinkerhoif,  resigned,  as  manager  of  the  La  Crosse 
(Wis.)  Telephone  company. 

The  Minnesota  Telephone  company  of  North 
Branch,  Minn.,  is  negotiating  for  the  purchase  of 
the  Mutual  Telephone  company's  system  at  Rush 
City,    Minn. 

There  is  considerable  talk  of  starting  a  central 
station  for  the  local  telephone  system  at  Lidger- 
wood,  N.  D. 

A  telephone  line  will  be  built  from  Britton,  S.  D., 
to  Burch. 

The  Northwestern  Telejjhone  Exchange  company 
has  purchased  an  additional  lot  adjoining  its  build- 
ing in  Minneapolis,  and  will  erect  an  addition  to  its 
general   office   building. 

The  Scott  County  Telephone  company  has  com- 
pleted a  line  from  Lydia,   Minn.,  to   Credit   River. 

Lakota,  N.  D.,  is  to  be  connected  with  the  North- 
western Telephone  exchange  system. 

The  Wisconsin  Telephone  company  has  asked 
permission  at  La  Crosse,  Wis.,  to  construct  sub- 
ways for  its  wires  through  the  business  portion  of 
the  city.  The  La  Crosse  Telephone  company  last 
year  voluntarily  placed  its  wires  underground  in 
the  same  section. 

The  Beloit  (Wis.)  Telephone  company  offers  to 
sell  stock  to  its  patrons  in  order  to  raise  funds  to 
enlarge  the  system. 

Aitkin,  Minn.,  has  telephone  connection,  over 
the  wire  fence  of  the  Northern  Pacific  railway,  with 
Kimberly,  Minn.     It  is  said  the  line  works  well. 

The  annual  session  of  the  stockholders  of  the 
Wood  County  Telephone  company,  held  at  Centralia, 
Wis.,  revealed  the  fact  that  the  company  has  a  plant 
worth  $10,388,  is  free  from  debt,  and  has  a  bal- 
ance of  $358  in  the  treasury.  A  number  of  extensions 
and  improvements  are  proposed  for  the  coming 
season. 

According  to  a  count  of  calls  on  the  telephone 
exchange  at  Superior,  Wis.,  the  average  number  a 
day   is   about   7,000. 

It  is  understood  the  Wisconsin  Telephone  com- 
pany may  build  an  exchange  building  at  New  Lon- 
don,   Wis. 

People  at  Edgerton,  Wis.,  contemplate  a  tele- 
phone line  to  London,  by  way  of  Albion,  Amos, 
Rockdale  and  Cambridge. 

A  local  telephone  exchange  is  projected  for 
Dodge   Center,    Minn. 

The  Rushford  (Minn.)  Telephone  company  ap- 
plied to  the  council  of  Preston,  Minn.,  several 
months  ago,  for  permission  to  set  poles  and  string- 
wires  there.  The  council  so  far  has  failed  to  take 
action. 

The  Willow  Cieek  Telephone  company  will  extend 
its  wires  from  Nashville  Center,  Minn.,  to  Truman, 
Minn. 

The  Home  Telephone  company,  an  offspring  of 
the  Mississippi  Valley  Telephone  company,  has  ap- 
plied for  a  franchise  at  Stillwater,  Minn.  It  is  to 
be  a  mutual   concern. 

Louis  Olson  contemplates  establishing  a  telephone 
exchange  in  Thief  River  Falls,  Minn. 

C.  R.  Wood,  manager  of  the  Iowa  Telephone 
company's  office  at  West  Union,  la.,  was  married 
recently  lo  Miss   Lottie   Kinsey. 

The  Custer  County  Commercial  Telephone  com- 
pany has  been  incorporated  at  Miles  City,  Mont., 
with  $10,000  capital   stock. 

Herbert  Lake  of  Conway,  la.,  contemplates  in- 
stalling a  telephone  exchange  at  Creston,  la. 

The  Independent  Long-distance  Telephone  com- 
pany has  been  incorporated  at  Clinton,  la.,  with 
$10,000  capital  stock. 

F.  H.  Crow  of  Frendalc,  la.,  is  interested  in  a 
project  to  construct  a  toll-line  telephone  sy6tem, 
centering  at  Wellman,  la.,  to  a  number  of  towns  in 
the   vicinity. 

li.  L.  Frccdy,  manager  of  the  Northwestern  Tele- 
phone Exchange  company's  office  at  St.  Paul,  was 
bruised  painfully  by  falling  through  an  unfinished 
flight  of  stairs. 

The   Inland   Telephone  and   Telegraph   company 
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has  filed  an  answer  in  the  suit  at  Spokane,  Wash., 
brought  by  the  Spokane  and  British  Columbia  Tele- 
phone and  Telegraph  company  for  $200,000  dam- 
ages for  an  alleged  breach  of  contract  and  damaging 
of  property.  The  defendant  sets  up  that  its  con- 
tract with  the  Bell  company  forbids  it  to  connect 
with  any  company  using  other  than  Bell  instruments. 
It  further  claims  a  breach  of  contract  on  the  part 
of  the  plaintiff,  says  the  plaintiff's  instruments  are 
infringements  of  the  Bell,  and  attacks  the  Spokane 
company  as  having  no  legal  existence,  and  therefore 
not  qualified  to  do  business  in  the  state. 

The  Odebolt  (la.)  Telephone  company  has  asked 
a  franchise  for  a  toll  line  to  Danbury,  la.  This 
company  has  just  been  granted  a  franchise  for  a 
local  exchange  at  Denison,  la.,  and  will  construct 
it  at  once. 

Fire  damaged  the  wires  of  the  Iowa  Telephone 
company  at  Waterloo,  Ia„  to  the  extent  of  $1,500. 

A  telephone  company,  with  $10,000  capital  stock, 
.has  been  formed  at  Rolfe,  "la. 

The  Rocky  Mountain  Bell  Telephone  company  an- 
nounces that  it  will  build  up  the  National  Park 
branch  from  Livingston.  Mont.,  to  Big  Timber  and, 
probably,  Columbus,  Mont. 


Wolf  River  Telephone  Company. 

The  annual  meeting  of  the  Wolf  River  Telephone 
company  was  held  at  Orihula.  Wis.,  on  January  iSth. 
A  dividend  of  10  per  cent,  was  declared,  payable  on 
February  15th.  The  following-named  officers  were 
elected  for  the  ensuing  year:  President,  Clemens 
Schmidt,  Orihula;  vice-president,  Aug.  Lauten- 
bach,  Orihula;  secretary,  Joseph  Vogt,  Orihula; 
ireasurer  and  general  manager,  A.  L.  Hutchinson, 
Weyauwega;  directors,  John  Vogt,  William  Borch- 
ardt,  Orihula,  and  A.  L.  Hutchinson,  Weyauwega. 

The  purchase  of  the  Badger  exchange  in  Wau- 
paca and  the  Badger  lines  from  North  Lind  to  Poy- 
sippi  was  confirmed,  and  the  company  will  rebuild 
the  Waupaca  exchange  just  as  soon  as  possible. 

The  articles  of  incorporation  were  amended  in  the 
following  particulars:  Increasing  the  territory,  so 
as  to  include  the  state  of  Wisconsin;  increasing  the 
capital  stock  from  $8,000  to  $25,000;  changing  the 
date  of  the  annual  meeting  of  stockholders  from  the 
second  Tuesday  in  January  to  the  .first  Wednesday 
in  February;  changing  the  location  and  principal 
office  of  the  company  from  Orihula,  Winnebago 
County,  to  Weyauwega,  Waupaca  County. 


Parisian  Telephone  Appointments. 

The  system  of  telephone  communication  which 
has  been  recently  established  in  Paris  and  its  sub- 
urbs has  given  general  satisfaction  and  the  use  of 
the  system  is  increasing.  By  this  means  one  is 
enabled  to  send  a  message  to  any  person  desired, 
making  an  appointment  for  a  conversation  to  take 
place  from  one  of  the  public  telephone  cabinets  to 
another.  An  improvement  in  the  service  has  just 
been  introduced,  which  will  hereafter  avoid  com- 
plications resulting  from  ambiguity  of  the  message. 

In  the  different  postoffices  of  the  city,  which  are 
at  the  same  time  the  telegraph  and  telephone  cen- 
ters of  the  district,  a  box  containing  printed  forms 
has  been  placed  beside  that  of  the  telegraph  blanks. 
The  new  box  contains  special  forms,  to  be  used 
for  the  telephone  calls  when  it  is  wished  to  make 
an  appointment  with  another  person,  whether  a 
subscriber  or  not.  This  form  reads  about  as  fol- 
lows : 

For  ...; of 

M   Street No at    is   informed  that  M   

wishes   to  communicate  with  him    at    hour    day 

M is  requested  to   present  himself  at  the  iiourmmei  at  the 

telephone  cabinet  of  office 


More   Changes    in   the    Western   Tele- 
phone Construction  Company. 

On  Tuesday  morning  of  this  week  a  rumor  was 
current  in  Chicago  to  the  effect  that  changes  in 
the  management  of  the  Western  Telephone  Con- 
struction company  had  again  taken  place.  With  a 
view  of  ascertaining  the  truth  a  representative  of 
the  Western  Electrician  interviewed  on  that  day 
Mr.  J.  E.  Keelyn  of  the  company  named.  Mr. 
Keelyn  stated  that  this  rumor  was.  substantially  cor- 
rect, in  that  Col.  Louis  M.  Hamburger  had  decided 
to  retire.  He  also  said  that  Mr.  B.  F.  Stewart  would 
for  the  present  assume  the  general  management  and 
also  become  secretary.  Mr.  Keelyn  still  retains  his 
interest  of,  as  he  puts  it,  "over  two-thirds  of  the 
stock."  Because  of  a  desire  for  rest  and  the  fact 
that  he  was  now  engaged  in  several  other  deals, 
Mr.  Keelyn  further  stated  that  he  would  not  manage 
the  company.  Colonel  Hamburger's  resignation 
took  effect  oil  Monday,  January  22d. 


New  England  Telephone   Managers. 

The  fifth  annual  dinner  of  the  Managers'  Club  of 
the  New  England  Telephone  and  Telegraph  com- 
pany took  place  in  Boston  a  few  days  ago.  After 
the  banquet  officers  were  elected  as  follows:  Presi- 
dent, H.  E.  Boynton;  vice-president,  F.  H.  Parker; 
secretary.  H.  E.  Dill;  treasurer,  I.  H.  Jackman. 
Addresses  were  made  by  T.  D.  Lockwood,  who 
spoke  on  ''Improvements  in  Telephone  Lines  and 
Instruments  Since  1O79,"  ai*d  b>  General  Thomas 
Sherwin.  C.  J.  H.  Woodbury  and  others. 


Annual  Meetings  of  Central  Union  and 
Chicago  Telephone  Companies. 

Stockholders  of  the  Chicago  Telephone  company, 
at  their  annual  meeting,  January  17th,  ratified  the 
proposition  of  the  directors  to  increase  the  author- 
ized issue  of  capital  stock  from  $5,000,000  to  $15,000,- 
000,  the  new  shares  to  be  sold  from  time  to  time 
as  money  is  needed  for  extensions  and  improvements. 
The  report  of  the  president,  John  M.  Clark,  which 
was  very  exhaustive,  showed  an  increase  in  gross 
earnings  for  the  year  ended  December  31,  1899.  over 
1898  of  $360,755  and  an  increase  of  $42,607  in  the 
net  earnings.  The  percentage  of  net  earnings,  how- 
ever, was  only  13.5  in  1899,  as  compared  with  14.6 
in  1S0S,  because  of  an  increase  in  the  capital  stock 
from  $4,336,500  to  $5,000,000  during  the  year.  Fol- 
lowing is  a  record  of  the  financial  operations  in  1899 
and  a  comparison  with  the  figures  for  189S: 

1S99.         1898 

Gross  earnings  S2.66S.714    52,307.959 

Operating  expenses 1,992,154      1,674,007 


Net  earnings S    676.559    S    633,952 

Per  cent,  on  stock 13.5  14.6 

Dividends  paid S  559, 550    S    320,380 

Surplus  for  year S    117,009    S    113,572 

Percentage  of  operating  expenses 74.6  72.5 

Capital  outstanding S5  000,000    £4.336,500 

The  development  of  the  company's  plant  and 
business  since  1890,  with  increase  and  percentage 
of  increase  for  1899,  was  shown  by  the  following 
table : 

In-rease   Percent. 


December  31 


1890. 


1899. 

in  1S99. 

increase. 

70 

12 

20.6 

IQI 

15 

17  4 

27,663 

6.475 

■   30-5 

404 

63 

70  5 

52/ 

260 

97-4 

41.757 

11,498 

37  9 

14.445 

3.2iO 

28.6 

Number  exchanges 

Toll  stations 58 

Number  of    exchange    tele- 
phones    7-/66 

Miles  conduit  underground..        22 

Mites  of  due c 77 

Miles  oF  wire  underground..  6,433 
Miles  of  wire  in  aerial  cables  1,620 
Mi  it-?  wire  on  poles _,  7.3S6        18,692  3,063 

Total  miles  of  wire 15.439        78,894        17.7S1  31  1 

Capital  stock Si, 344, 500    55,000,000 

The  president's  report  showed  that  at  the  close  of 
1899,  out  of  the  total  21,237  telephones  operated  in 
Chicago  there  remained  3,848  operated  on  grounded 
lines.  This  is  a  reduction  cf  2,453,  or  59  Per  cent. 
During  the  year  the  number  of  metallic-circuit  tele- 
phones increased  6,780,  or  64  per  cent.  At  the  close 
of  the  year  1,950  public  telephones  were  in  operation 
in  the  Chicago  exchange.  Of  this  number  1,620 
were  of  the  automatic  pattern,  775  being  in  drug- 
stores. 

Chauncey  Keep  was  -elected  to  the  board  of  di- 
rectors, vice  Norman  Williams,  deceased.  The 
board  now  includes  the  following-named  gentlemen: 
J.  Russell  Jones,  John  M.  Clark,  Robert  T.  Lin- 
coln, Arthur  D.  Wheeler,  Byron  L.  Smith,  Albert 
A.  Sprague,  C.  E.  Perkins,  William  A.  Jackson, 
John  E.  Hudson,  Joseph  P.  Davis  and  Chauncey 
Keep. 


At  the  annual  meeting  of  the  stockholders  of  the 
Central  Union  Telephone  company,  held  in  Chicago. 
January  17th,  President  W.  A.  Jackson's  report 
showed  a  net  revenue  for  the  year's  operations  of 
$308-559.  as  compared  with  $306,813  in  1898.  The 
sum  of  $2,093,796  was  expended  on  construction  dur- 
ing the  year.  The  earnings  were  equal  to  4.6  per 
cent,  on  the  capital  stock.  No  announcement  rela- 
tive to  dividends  was  made.  The  report,  with  com- 
parison with    189S,   showed: 

1899.  1898 

Gross  earnings  $1,999,312  Si. 670.899 

Expenses :     Administration,    opeia  ing. 
m  tintenance,  interest .   1.690,753  r. 364, 086 


Net  revenue $    308,559  $    306,813 

Surplus   30S.559  306.S13 

Added  to  construction  at  exchanges 1. 403. 256  5°4-390 

For  toll  lines 690.540  361.616 


"Tot-ils S2.093.7g6  $    866.006 

Capitalization : 

Stock  outstanding $6,605,300  56.605,300 

Bonds  outstanding 4.500,000  2.500.000 

During  1899  the  company  added  to  the  amount 
charged  to  maintenance  and  other  reserve  accounts 
$124,500  more  than  was  charged  in  1898,  also  an 
additional  charge  for  interest  and  rentals  of  $76,610, 
making  a  total  of  $201,110.  This  additional  sum 
appears  in  the  expense  items  and  is  deducted  from 
the  net  revenue.  The  substantial  assets  of  the 
company  have  been  largely  increased.  In  most  of 
the  larger  cities  the  company  now  owns  its  own 
property  in  real  estate  and  buildings.  The  following 
statistics  show  the  growth  of  the  concern: 

1S98.  Increase. 

175  is 

45.305  14,505 

1,573  51/ 


Number  of  exchanges   193 

Number  of  subscribers 59.S10 

Number  of  toll  stations 2.090 

Number  of  miles   of    wire    in   toll 

lines 43-935 

Number  of  miles  of  poles    in   toll 

Hoes         11. 168 


32,472  11.463 

9,034  2-134 

During  the  year  -sub-license  contracts  were  made 
with  90  individuals  and  companies,  operating  123 
exchanges,  with  5,700  subscribers  in  the  smaller 
towns  not  occupied  by  the  company.  L.  G.  Richard- 
son, attorney  for  the  company,  was  elected  to  the 
board  of  directors  to  fill  the  vacancy  caused  by  the 
death  of  Ncrman  Williams.  The  rest  of  the  board 
is  as  follows:  C.  H.  Browncll,  R.  C.  Clowrv,  A.  G. 
Fuller,  F.  H.  Briggs,  J.  E.  Hudson,  W.  A.  Jackson, 
J.  R.  Jones,  R.  T.  Lincoln,  J.  F.  Wallick  and  A.  D. 
Wheeler.  They  elected  the  following-named  qffi- 
cers:  President,  W.  A.  Jackson;  vice-president,  R. 
C.  Clowry;  secretary  and  treasurer,  W.  S.  Chapman. 


Trouble  in  Newark. 

It  is  said  that  the  minority  stockholders  of  the 
Newark  (N.  J.)  Telephone  company  propose  to  or- 
ganize for  the  purpose  of  engaging  counsel  to  look 
into  the  recent  sale  of  a  controlling  interest  in  the 
company  and  to  protect  the  minority  interest.  The 
sale  of  the  majority  of  the  stock  was  effected  last 
November  by  Thomas  A.  Nevins  and  Samuel  Doty 
to  Colonel  J.  B.  Curtis,  who  lately  secured  control 
of  the  Hudson  Telephone  company  of  Jersey  City. 
It  is  alleged  by  minority  stockholders  that  the  New- 
York  and  New  Jersey  Telephone  company  is  back 
of  Colonel  Curtis,  and  intends  to  reorganize  the 
Newark  Telephone  company,  have  it  sold  out  and 
buy  it  in  on  terms  that  will  leave  the  minority  stock- 
holders out  in  the  cold.  Mr.  Nevins  holds  a  claim 
of  $86,910.36  against  the  company  for  construction, 
and  it  is  feared  that  the  concern  will  be  closed  out 
at  a  figure  just  to  satisfy  that  claim.  There  is 
said  to  be  a  question  whether  the  company  has  not, 
by  non-fulfillment  of  its  franchise,  forfeited  its  rights 
and  also  the  ownership  of  the  subways  laid.  The 
Board  of  Works  has  the  option  of  revoking  the  fran- 
chise under  certain  conditions. 


Berlin-Copenhagen  Line. 

Telephone  communication  has  lately  been  estab- 
lished by  direct  line  from  Berlin  to  Copenhagen. 
Lntil  recently,  a  line  of  80c  kilometers  in  length 
has  been  used,  this  passing  by  Hamburg,  Korsoer 
and  Roskilde,  with  a  great  number  of  intermediate 
stations.  On  this  account  the  communication  from 
Berlin  to  Copenhagen  was  rendered  difficult  and 
the  necessity  of  a  direct  line  has  long  been  felt.  This 
new  system  has  been  recently  put  in  service,  with 
satisfactory  results;  the  length  of  the  line  is  about 
500  kilometers.  It  has  a  submarine  cable  of  50 
kilometers.  This  cable  is  made  up  of  four  wires, 
two  of  wdiich  are  for  the  telegraph  service  and  the 
other  pair  for  the  telephone  line. 


GENERAL  TELEPHONE  NEWS. 

The  Moultrie  County  Telephone  company  of  Sul- 
livan, III.,  has  been  incorporated,  with  a  capital  stock 
of  $10,000,  to  operate  telephone  lines.  The  incor- 
porators are  James  Morrison,  Jr.,  C.  A.  Hight  and 
C.  Lane. 

A  submarine  cable  has  beer  successfully  laid 
across  the  St.  Lawrence  River,  between  Prescott, 
Ont.,  and  Ogdensburg.  N.  Y.,  by  the  Bell  Telephone 
company.  The  cable  is  1Y2  miles  in  length,  con- 
tains six  conductors  and  weighs  20,000  pounds. 

A  dispatch  from  Reading,  Pa.,  states  that  the 
Pennsylvania  Telephone  company  is  greatly  an- 
noyed by  gunners.  The  glass  insulators  on  the 
company's  poles  in  the  rural  districts  are  used  as 
targets  and  hundreds  have  been  broken.  One  party 
of  linemen  sent  out  found  50  insulators  missing. 

The  Montclair  and  Bloomfield  Telephone  com- 
pany, conducting  an  Independent  telephone  system 
with  lines  running  to  Paterson,  it  was  stated  yes- 
terday, says  the  New  York  Sun  of  January  19th, 
has  been  sold  to  the  Telephone,  Telegraph  and 
Cable  company  of  America,  the  new  Independent 
telephone  combination  which  proposes  to  establish 
a  long-distance  as  well  as  a  local  Independent  tele- 
phone   system. 

The  Knickerbocker  Telegraph  and  Telephone 
company  (Independent)  of  New  York  has  sent  out 
60  canvassers  to  obtain  contracts  for  service. 
The  contracts  read  that  unlimited  service  in  the 
boroughs  of  Manhattan  and  The  Bronx  shall  be 
furnished  for  $60  a  year,  and  unlimited  service  for 
the  five  boroughs  for  $120.  The  contracts  do  not 
become  operative  until  5,000  subscribers  have  been 
connected  with  the  exchange. 

According  to  a  woman  correspondent  of  the  Chi- 
cago Tribune,  there  are  telephone  luxuries  in  Paris. 
One  of  them  is  thus  described:  "There  is  also  a 
desk  in  use  here  which  is  a  sounding  board.  One 
does  not  have  to  talk  into  a  receiver,  but  simply 
talk  on  the  board,  and  there  are  velvet  cushions  to 
lean  the  elbowrs  on  to  avoid  tiring  the  arm  holding 
the  receiver.  There  are  also  desks  to  which  the 
telephone  is  attached  on  which  one  may  write." 


MANUFACTURERS     AND     DEALERS. 

The  Eureka  Electric  company  of  Chicago  is  send- 
ing out  gratis  a  neat  telephone-emblem  button  for 
the  lapel.  The  design  used  is  the  one  accepted  by 
several  state  Independent  telephone  associations, 
and  the  button  is  tasteful  and  attractive.  The  Eu- 
reka company  will  be  pleased  to  mail  one  of  these 
buttons  to  any  company  in  the  telephone  field. 

The  National  Automatic  Telephone  company  of 
Chicago,  with  its  improved  instruments  for  long- 
distance lines,  making  it  possible  to  control  any 
number  of  subscribers  from  one  point,  thinks  that 
it  has  solved  the  problem  of  satisfactory  service  for 
outlying  districts  at  moderate  cost.  This  company's 
controlling  system  is  applicable  to  large  exchanges 
using  the  old-style  switchboard,  and,  used  on  out- 
lying circuits,  makes  it  possible,  it  is  said,  for  one 
operator  to  connect  and  interconnect  with  any  num- 
ber of  circuits  in  various  directions  and  also  to 
control  outlying  exchanges  using  the  company's 
automatic  switchboards.  The  factory  of  the  com- 
pany, at  71-75  West  Jackson  boulevard,  is  running 
full  capacity,  and,  from  the  present  outlook,  it  may 
be  enlarged. 
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The  Polyphase  Induction  Motor.' 

By  Ralph  D.  Mbrshon. 

Part  I. 

To  many  men  in  electrical  work  the  induction 
motor  is  an  object  of  more  or  less  mystery.  (  If  the 
theory  of  the  direct-current  motor  they  have  at  least 
the  knowledge  which  enables  them  to  successfully 
use  and  care  for  that  piece  of  apparatus,  but  of  the 
action  of  the  induction  motor  they  know  little. 
Even  in  the  case  of  many  who  have  had  experience 
in  the  operation  of  induction  motors,  the  knowledge 
of  such  a  motor  is  limited  to  the  fact  that  when 
in  order  and  properly  connected  to  its  circuit  it  runs 
and  carries  its  load.  This  condition  of  affairs  is 
largely  due  to  the  fact  that  most  discussions  of  the 
thcorj  of  the  induction  motor  involve  more  or  less 
1  1  mathematics  or  complicated  diagrams,  which  are 
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not  especially  interesting  or  agreeable  to  many.  Be- 
sides,  such  discussions  rarely  furnish  a  basis  for  a 
working  theory,  which,  above  all,  the  practical  man 
is   after. 

I  shall  endeavor  to  take  up  the  salient  points  in 
the  theory  of  induction  motor  in  a  way  which  will 
involve  neither  mathematics  nor  complicated  dia- 
grams, and  which  will  furnish  the  basis  of  a  prac- 
tical working  theory — such  a  theory  as  is  sufficiently 
complete  for  those  not  actually  designers  of  this 
class  of  apparatus. 

You  are  doubtless  familiar  with  the  experiment 
due  to  Arago,  which  is  illustrated  in  Fig.  1.  (D) 
is  a  disk  of  copper  free  to  revolve  upon  a  jeweled 
bearing  at  its  center.  (N  S)  is  a  bar  magnet  sus- 
pended over  the  disk.  If  now  the  magnet  be  made 
to  revolve  about  its  point  of  suspension,  the  disk 
will  also  begin  to  revolve  and  will  finally  acquire 
a  speed  approaching,  but  not  equal  to,  that  of  a 
magnet.  If,  instead  of  revolving  the  magnet,  we  re- 
volve the  disk,  the  magnet  will  acquire  a  speed  ap- 
proaching that  of  the  disk. 

Let  us  inquire  into  the  cause  of  these  actions.  We 
know  that  if  a  conductor  be  moved  across  a  magnetic 
field,  or,  what  amounts  to  the  same  thing,  if  the  mag- 
netic field  be  moved  so  as  to  sweep  across  the  con- 
ductor, the  conductor  will  have  generated  in  it  an 
electromotive  force.  If  the  conductor  form  a  part  of  a 
closed  circuit,  this  electromotive  force  will  cause  a 
current  to  flow  in  the  circuit,  the  strength  oi  the  cur- 
rent depending  upon  the  magnitude  of  the  electromo- 
tive  force  and  the  resistance  of  the  circuit.  We  have 
in  Fig.  1  the  magnetic  field,  that  due  to  the  magnet 
(X  S).  and  the  disk,  which,  being  made  of  copper, 
i-  a  conductor.  By  revolving  one  of  the  elements, 
either  disk  or  magnet,  we  cause  the  conductor  to  cut 
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lines  of  force.  There  is,  generated  in  the  conductor, 
the  disk,  an  electromotive  force,  or,  rather,  clectro- 
motive  forces  •'"id  if  these  electromotive  forces  can 
find  closed  circuits  in  the  disk  currents  will  flow. 
There  are  in  the  disk  an  indefinite  number  of  closed 
circuits,  as  an  inspection  of  Fig,  2  will  show.  Here 
we  are  looking  down  upon  the.  magnet  and  disk 
of  Pig.  2,  and  the  magnet  is  supposed  to  be  rotat- 
ing at  a  uniform  speed  in  the  same  direction  as  the 
hands  of  a  watch.  At  any  given  instant  we  may 
suppose  that  there  exist  in  the  disk  the  four  ele- 
mentary circuits,  (Ai),  (A2),  (Bl),  (B2),  shown  in 
Fig.  2.  These  are  the  circuits  with  which  we  are 
concerned  at  a  given  instant.  At  the  next  instant 
we    must    consider    four    other    elementary    circuits, 
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slightly  displaced  from  those  shown  in  Fig.  2,  in 
the  direction  of  the  n  tation  of  the  nu.giKt,  because 
as  the  magnet  rotates  it  changes  iis  position  with 
reference  to  the  disk,  affecting  successively  different 
portions  of  the  latter.  The  disk  may,  therefore,  be 
considered  as  being  made  up  of  an  indefinite  number 
of  overlapping  circuits,  four  of  which  may  be  con- 
sidered as  active  at  the  instant  when  the  magnet 
hear-,  the  relation  to  them,  which  in  Fig.  .2  it  bears 
to  the  ircuits  (At).  (A2),  (Hi),  <Bj).  Those  portions 
of  the  circuits  (At),  (Aj),  (Bi),  (Bj),  which  arc  lying 
immediately  below  the  magnet  are  being  cut  by 
Hues  of  force  and  are  having,  therefore,  electromo- 
tive forces  generated  in  them.  These  electromotive 
forces  and  the  currents  due  to  them  in  the  elementary 
circuits  are  in  the  direction  shown  by  the  arrows. 
It  should  be  noted  that,  if  by  any  means,  the  disk 
be  made  to  rotate  at  the  same  speed  as  the  magnet, 
the  relative  position  of  disk  and  magnet  will  not 
change,  and  there  will  be.  therefore,  no  electro- 
motive force  generated  and  no  current  will  flow. 

So  much  for  the  currents  in  the  disk.  The  next 
question  is,  why  should  the  generation  of  these  cur- 
rents by  the  rotation  of  the  magnet  cause  the  disk 
to  rotate?  In  order  to  explain  this  let  us  recall 
Lenz's  law.  This  law  states  that  if  the  number 
of  lines  of  magnetism  in  a  coil  of  wire  or  in  any 
closed  circuit  be  changed,  there  will  be  generated 
in  that  circuit,  while  the  change  is  taking  place,  a 
current  which  will  have  such  a  direction  as  will  tend 
to  oppose  the  change  producing  it.  That  is  to  say, 
if  a  magnet  be  thrust  into  a  closed  coil,  or,  if  being 
in  the  coil,  it  be  withdrawn,  a  current  will  be  gen- 
erated which  will  oppose  the  motion.  In  the  second 
case,  where  the  magnet  is  withdrawn  from  the  coil, 
the  current  will  be  in  such  a  direction  as  will  tend 
to  hold  the  magnet  in  the  coil,  'or,  what  amounts 
to  the  same  thing,  as  will  tend  to  move  the  coil  after 
the  magnet.  In  the  first  case,  the  current  will  tend 
to  keep  the  magnet  from  entering  the  coil,  or  ro 
push  the  coil  away  from  the  magnet.  The  magnet 
need  not,  however,  be  actually  thrust  into  the  coil. 
It  may  be  merely  brought  up  into  the  neighborhood 
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of  it,  providing  its  lines  of  force  cut  the  coil.  Fur- 
ther, it  does  not  make  any  difference  how  or  from 
what  direction  the  magnet  is  brought  up  to  the 
coil,  whether  from  one  side  or  whether  along  the 
axis  of  the  coil.  So  long  as  its  lines  of  force  cut 
the  coil,  every  movement  of  the  magnet  will  be 
accompanied  by,  the  generation  of  current,  which 
will  tend  to  oppose  its  movement. 

In  the  elementary  circuits,  shown  in  Fig.  2,  the 
magnet  is  just  leaving  the  circuits  (Ai)  and  (A2) 
and  just  coming  over  the  circuits  (Bi)  and  (B2). 
The  former  circuits  have  generated  in  them  currents 
which  tend  to  keep  the  magnet  from  moving  away 
from  them;  that  is,  currents  which  tend  to  pull 
the  circuit  after  the  magnet.  The  latter  circuits 
have  generated  in  them  currents  which  tend  to  keep 
the  magnet  from  coming  over  the  circuits;  tltiat  is, 
currents  which  tend  to  push  the  circuits  ahead  of 
the  magnet  in  its  motion.  The  result  is  a  tendency 
toward  rotation  of  the  disk,  and,  if  free  to  move,  it 
will  rotate.  The  faster  the  disk  rotates;  that  is,  the 
more  nearly  it  approaches  the  speed  of  the  rotating 
magnet,  the  less  will  be  the  relative  speed  of  the 
magnet  and  disk,  and  consequently  the  less  will 
be  the  speed  at  which  the  lines  of  force  due  to  the 
magnet  will  cut  the  disk.  But  the  electromotive 
force  and,  therefore,  the  current  generated  in  the 
disk  diminishes  as  the  rate  of  cutting  of  lines  of 
force  diminishes.  Therefore,  the  currents  generated 
in  the  disk  will  be  less  as  the  relative  speed  of  the 
magnet  and  disk  diminish.  That  is,  the  more  nearly 
the  speed  of  the  disk  approaches  that  of  the  magnet 
the  weaker  will  be  the  currents  generated  in  the  disk. 
The  weaker  the  currents  -ire  in  the  disk  the  less 
the  torque  or  drag  which  the  magnet  exerts  on  the 
disk  to  keep  it  in  rotation.  Starling  from  rest,  there- 
fore, the  disk  will  gradually  increase  in  speed,  un- 
til the  torque  or  drag  exerted  on  it  by  the  magnet 
is  just  equal  to  that  necessary  for  overcoming  the 
friction    of    rotating   the   disk. 

It  is  clear  that  the  disk  can  never  attain  the  same 


speed  as  the  magnet,  but  must  run  at  a  somewhat 
lower  speed.  Its  speed  must  be  enough  lower  so 
that  the  rate  at  which  the  lines  of  force  due  to  the 
magnet  cut  the  disk  will  produce  currents  of  suffi- 
cient strength  to  give  the  torque  necessary  for  over- 
coming friction.  It  follows  that  if.  having  attained 
a  steady  speed,  the  disk  have  its  friction  increased 
by  any  means,  its  speed  will  fall  to  such  a  point 
that  the  currents  generated  in  it  arc  just  sufficient 
to  produce  the  torque  necessary  for  the  increased 
friction  load,  and.  on  the  contrary,  if,  having  attained 
a  steady  speed,  the  friction  be  diminished  the  disk 
will  speed  up  until  the  currents  induced  in  it  are 
diminished  to  such  a  value  as  is  just  sufficient  to 
produce  the  torque  necessary  for  the  decreased 
friction  load. 

So  far,  we  have  considered  a  rotating  magnetic 
field  obtained  by  actually  rotating  a  magnet,  but  it 
is  clear  that,  so  far  as  the  disk  is  concerned,  it  makes 
no  difference  how  the  rotation  of  the  magnetic  field 


acting  upon  it  is  produced.  The  actions  discussed 
above  will  be  produced  by  any  rotating  field,  and 
if  we  can  produce  such  a  field  by  any  other  means 
than  that  of  actually  rotating  a  magnet,  we  should 
expect  the  disk  to  be  affected  in  precisely  the  same 
way  as  it  is  by  the  rotating  magnet. 

Consider  the  four-pole  field  shown  in  Fig.  3.  Sup- 
pose the  poles  (Ai),  (A2)  and  (Bi),  (B2)  are  wound 
with  coils  by  passing  current  through  which  the 
poles  may  be  magnetized.  Suppose  now  the  poles 
(Ai)  and  (A2)  be  magnetized,  (Ai)  being  made 
a  north  pole  and  (A2)  a  south  pole.  There  will 
then  be  produced  a  magnetic  field  between  the  poles 
(Ai)  and  (A2),  as  shown  by  the  dotted  lines  in  Fig. 
3.  Suppose  now  the  current  magnetizing  the  poles 
(Ai)  and  (A2)  to  continue  flowing,  and  the  poles 
(Bi)  and  (B2)  be  magnetized  so  that  (Bi)  is  a 
north  pole  and  (B2)  a  south  pole.  The  magnetic 
lines  will  then  pass  from  the  north  pole  (Ai)  to 
the  south  pole  (B2),  and  from  the  north  pole  (Bi) 
to  the  south  pole  (A2),  as  shown  in  Fig.  4.  Sup- 
pose again  that  the  current  magnetizing  the  poles 
(Ai)  and  (A2)  be  broken  and  that  magnetizing  (Bi) 
and  (B2)  to  continue  flowing.  Then  the  magnetic 
lines  will  pass  between  (Bii  and  (B2)  only,  as  in 
Fig.  5,  (Bi),  as  stated  above,  being  a  north  pole  and 
(B2)   a  south  pole. 

Consider  now  what  has  happened  in  Figs.  3,  4 
and  5.  We  started  with  (Ai)  a  north  pole  and  (A2) 
a  south  pole  in  Fig.  3.  In  Fig.  4  (Ai)  and  (Bi) 
were  north  poles  and  (A2)  and  (B2)  south  poles; 
In  Fig.  5  (Bi)  was  a  north  pole  and  (B2)  a  south 
pole.  The  magnetic  field  has  been  shifted  from  (Ai), 
(A2)  to  (Bi),  (B2),  one-quarter  of  a  revolution,  in 
a  way  somewhat  similar  to  that  which  it  would  be 
shifted  if  a  magnet  were  rotated  from  the  position 
(At),  (A2)  to  the  position  (Bi),  (B2).     The  compari- 
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son  would  be  still  more  nearly  identical  if  the  mag- 
netizing current  of  (Ai),  (A2)  were  gradually  de- 
creased from  its  maximum  value  to  zero  and  that 
of  (Bi),  (B2)  gradually  increased  from  zero  to  its 
maximum  value,  instead  of  being  changed  suddenly 
by  making  and  breaking  the  circuit,  as  described 
above.  If  these  changes  were  made  gradually  'Fig. 
4  would  represent  the  condition  where  the  current 
magnetizing  (Ai),  CA2)  had  diminished  from  its  maxi- 
mum value  to  a  certain  value  intermediate  between 
its  maximum  and  zero,  and  the  ctnrent  magnetiz- 
ing (Bi),  (B2)  had  increased  from  its  zero  value 
until  it  had  the  same  strength  as  the  decreased  cur- 
rent magnetizing  (Ai),  (A2).  Increasing  and  de- 
creasing the  currents  gradually  in  this  way  would 
cause  the  condition  which  holds  in  Fig.  3  to  merge 
gradually  into  that  of  Fig.  4,  and  the  condition 
which  holds  in  Fig.  4  to  merge  gradually  into  that 
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of  Fig.  5.  instead  of  being  attained  by  jumps,  as 
would  be  the  case  if  the  currents  were  simply  made 
and  broken,  as  at  first  described.  It  is  evident  that 
by  continuing  this  procedure  the  magnetic  field 
may  be  made  to  rotate  continuously  around  the 
space  included  between  the  poles  (Ai),  (Bi),  (A2), 
(B2).  Following  this  out  for  another  quarter  rev- 
olution from  the  point  shown  in  Fig.  5,  (Ai)  would 
next  become  a  south  pole  and  (A2)  a  north  pole, 
the  strength  of  the  two  poles  gradually  increasing, 
while  that  of  (Bi)  and  (B2)  was  decreasing,  until 
(Bl)  and  (A2)  were  equal  north  poles  and  (Ai)  and 
(B2)  were  equal  south  poles.  The  increase  in  the 
strength  of  (Ai)  and  (A2)  and  the  decrease  in  the 
strength  of  (Bi)  and  (B2)  would  continue  until 
(_Bi)  and  (B2)  were  not  magnetized  at  all  and  (Ai) 
and  (A2)  had  attained  their  maximum  strength,  but 
in  the  opposite  direction  to  that  shown  in  Fig.  3. 
That  is,  (A2)  would  now  be  a  north  pole  instead  of 
a  south  pole  and  (Ai)  would  be  a  south  pole  instead 
of  a  north  pole.  These  variations  in  magnetizing 
force  have  caused  a  more  or  less  gradual  rotation  of 
the  magnetic  field  produced  by  the  poles  (Ai). 
(A2).  (Bi)  and  (B2),  in  a  manner  similar  to  that 
rotation  which  would  be  obtained  if  a  permanent 
magnet  were  rotated  so  as  to  influence  the  space 
included   between   these   poles. 

[  7  0  be  contifiued.~\ 
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\Continucd  from  J>a^e  53.] 

Thacker,  representing  the  Dayton  Globe  Iron 
Works  of  Dayton,  O.,  was  seen  at  the  convention 
Thursday,  but  business  appointments  made  it  im- 
possible for  him  to  remain  longer  than  a  few  hours. 

"Patton,"  best  known  as  "Perkins'  well-posted 
persuader,"  kept  his  smile  with  him  throughout 
the  entire  convention.  A  five-dollar  reward  is  of- 
fered for  the  man  that  ever  saw  Patton  angry  at  a 
convention. 

George  Cutter  won  the  first  prize  at  the  banquet 
through  his  admirable  presentation  of  electricity's 
past  and  future.  Mr.  Cutter  was  not  only  applauded 
to  the  echo,  but — a  most  unusual  thing — an  encore 
was  insisted   upon. 

The  Edward  P.  AlKs  company  cordially  invited 
the  members  of  the  association  and  their  friends 
to  visit  its  extensive  engine  works  while  in  Mil- 
waukee. The  thanks  of  the  association  were  ex- 
tended for  this   courtesy. 

General  Manager  Scofield  would  have  been 
warmly  welcomed  had  he  been  able  to  find  the 
time  to  represent  the  Bossert  Electric  Construction 
company,  but  Utica  is  a  long  way  off,  and  Mr.  Sco- 
field was  unable  to  be  present. 

Naugle,  Holcomb  &  Co.  of  Chicago  were  repre- 
sented by  E.  E.  Naugle.  Mr.  Naugle  had  not  in- 
tended to  be  present  at  the  convention,  but  other 
business  drew  him  to  Milwaukee,  and  he  seized  this 
opportunity  to  get  a  glimpse  of  the   "boys."' 

H.  J.  Gille  of  St  Paul  came  to  the  front  with  a 
full  swing.  Mr.  Gille  is  now  in  the  responsible 
position  of  general  superintendent  of  the  electrical 
department  of  the  St.  Paul  Gas  Light  company  and 
of  the  Edison  Electric  Light  and  Power  company 
of  St.  Paul. 

M.  B.  Austin  &  Co.  of  Chicago  entertained  in 
one  of  the  handsomest  parlors  and  M.  B.  Austin 
and  William  A.  Browne  did  the  honors,  assisted 
by  the  company's  traveling  representative,  A.  H. 
Friend.  The  entertainment  did  not  consist  entirely 
of  electric  wires  and  specialties. 

The  Arnold  Electric  Power  Station  company  of 
Chicago  was  represented  in  the  person  of  W.  L. 
Arnold.  B.  J.  Arnold,  the  president  of  this  com- 
pany, was  prevented  by  other  pressing  engagements 
from  attending  the  meeting,  although  he  would 
have  enjoyed  being  present. 

Secretary  and  Treasurer  William  M.  Smith  of 
the  Chicago  Insulated  Wire  company  was  one  of 
the  first  on  hand  at  the  Chicago  convention  train 
on  Wednesday  morning,  and  he  was  one  of  the, 
last  to  leave  on  Friday.  Mr.  Smith  is  one  of  those 
"good  fellows''  that  everyone  likes  to  see. 

A.  L.  Tucker,  manager  of  the  supply  department 
of  the  Western  Electric  company,  appeared  about 
noon  on  Thursday.  Mr.  Tucker  couldn't  resist  the 
temptation,  and  he  was  warmly  welcomed,  for  the 
Western  Electric  co-mpany  has  always  done  all 
in  its  power  to  make  successful  the  Northwestern 
meetings. 

A  latecomer  at  the  convention  was  President  R. 
H.  Boslog  of  the  Peru  Electrical  Manufacturing 
company.  Mr.  Boslog  belie\es  in  keeping  in  close 
touch  with  the  trade.  Last  spring  found  him  an 
interested  attendant  at  the  Electrical  Exhibition  in 
New  York,  and  he  has  been  a  visitor  at  many  other  t 
conventions. 

Arthur  S.  Ford  of  the  International  Correspond- 
ence Schools.  Scranton,  Pa.,  earned  the  gratitude 
of  the  association  by  an  offer,  which  was  accepted, 
to  print  15,000  copies  of  Professor  Jackson's  paper 
on  "Alternating-current  Phenomena,''  giving  mem- 
bers of  the  association  as  many  copies  as  they  might 
wish,  without  charge. 

Where  could  one  find  the  equals,  as  "Grand  Mas- 
ters'" of  transportation,  of  Messrs.  WollT,  Whyte 
and  Low?     With  an  acquaintanceship  that  embraces 


Chicago  and  its  surrounding  territory,  clear  to  the 
Pacific  coast,  the  work  of  these  three  inimitable 
gentlemen  will  go  down  in  the  annals  of  the  con- 
vention as  par  excellence. 

Last  year's  convention  was  favored  by  the  ap- 
pearance of  Secretary  and  Treasurer  Gillmer  of  the 
Warren  Electric  and  Specialty  company,  Warren,  O. 
This  year,  however,  Mr.  Gillmer  was  prevented  from 
attending,  but  he  was  represented,  nevertheless,  most 
efficiently  by  the  "peerless"  corps  of  salesmen  of 
the   Illinois    Electric   company. 

Secretary  William  H.  Perry  of  the  Electrical  Con- 
struction company  of  Racine,  Wis.,  was  a  "good 
fellow"  one  was  glad  to  meet.  This  was  perhaps 
Mr.  Perry's  first  convention,  but  if  his  face  was  any 
indication  of  his  feelings,  the  Electrical  Construc- 
tion company  of  Racine,  Wis.,  will  next  year  be 
represented  in  a  somewhat  similar  manner. 

The  lighting  department  of  the  General  Electric 
company  of  Schenectady,  N.  Y.,  and  particularly 
Brush  machinery,  was  represented  by  that  experi- 
enced electric-lighting  expert,  I.  R.  Prentiss.  Mr. 
Prentiss  does  an  immense  amount  of  traveling  now- 
adays, but  he  generally  manages  to  drift  into  a  con- 
vention of  any  importance,  wherever  it  may  be. 

Ed  Grier  was  there,  but  "Tommie'-'  was  among 
the  missed.  Several  years  ago  the  former  gentleman 
attended  his  first  Northwestern  convention  on  be- 
half of  the  Bryant  Electric  company  of  Bridgeport, 
Conn.,  and  since  his  reaching  a  full  appreciation 
of  the  value  of  such  gatherings,  he  has  never  missed 
this  splendid  opportunity  to  push  Bryant  switches. 

Up  to  the  last  minute  it  was  expected  that  Presi- 
dent Fox  of  the  Northern  Electrical  Manufacturing 
company  of  Madison  would  be  on  hand  to  take 
part  in  the  discussions.  Mr.  Fox,  however,  was  pre- 
vented from  appearing,  but  his  Milwaukee  repre- 
sentatives, A.  P.  Warner  and  T.  F.  Whitfield,  did 
the  honors  in  a  manner  that  left  nothing  to  be  de- 
sired. 

President  Fred  H.  Alden  was  indeed  a  "live  one" 
for  the  Illinois  Insulated  Wire  company  of  Syca- 
more, 111.  If  Messrs.  Geiserwich  and  Mr.  Alden's 
card  advertising  weatherproof  wire  is  any  index 
of  the  character  of  their  conductor,  they  are  indeed 
'live"'  men,  and  if  the  wire  is  as  good  as  the  men 
that  represented  it,  the  Index  brand  is  something 
to  tie  to. 

One  electrical  man  whose  absence  was  noticed 
was  M.  J.  Isaacs,  manager  of  K.  McLennan  &  Co., 
Chicago,  manufacturers  of  the  widely  known  Gale's 
commutator  compound.  Mr.  Isaacs  was  forced  to 
remain  at  home,  owing  to  some  exceptionally  im- 
portant business.  His  absence  was  a  matter  of 
regret,  not  only  to  himself,  but  to  his  many  friends 
as  well. 

The  pressure  of  city  business  in  the  "municipality 
of  Edgewater"  again  compelled  Western  Manager 
Donohue  to  delegate  his  handsome  lieutenant,  Ed- 
gar H.  Hammond,  to  look  after  the  interests  of 
the  American  Electrical  Works.  It  is  hoped  that 
Mr.  Hammond  will  continue  to  devote  his  interests 
exclusively  to  the  wire  business,  for  politics  is  at 
best  a  trying  game. 

Channing  T.  Gage  of  the  St.  Paul  office,  in  com- 
pany with  E.  J.  Pietzckcr,  Chicago  salesman,  took 
good  care  of  the  interests  of  the  American  Steel 
and  Wire  company  (Washburn  &  Moen  department). 
This  company  made  no  exhibit,  but  the  manner  in 
which  these  two  gentlemen  saw  that  the  American 
Steel  and  Wire  company  was  represented  made  an 
exhibit  unnecessary. 

T.  S.  Lane  of  the  Warren  Electric  and  Specialty 
company  was  one  of  the  most  warmly  welcomed 
of  those  who  ran  in  off  the  road  to  see  how  things 
were  in  Milwaukee.  Mr.  Lane  is  now  traveling  as 
special  representative  for  the  Warren  Electric  and 
Specialty  company  of  Warren,  O.,  but  he  frequently 
finds  time  to  run  into  Chicago  to  meet  his  many 
old  friends  in  that  city. 

H.  R.  Hixson,  western  selling  agent  of  the  Sim- 
plex Electrical  company,  came  up  on  Thursday. 
Mr.  Hixson  has  maintained  his  record  for  a  constant 
attendant  at  conventions  for  six  or  seven  years. 
Physically.  Mr.  Hixson  is  not  losing  flesh,  and  it  is 
said  that  his  arguments  in  favor  of  Simplex  grow 
more  and  more  weighty  likewise  and  thus  his  sales 
increase  proportionately. 

The  far-famed  James  Wolff,  the  now  well- 
known  manager  and  society  man  of  Chicago, 
changed  names  at  this  convention,  through  the  ac- 
cidental reference  of  a  railroad  man  at  the  station 
about  the  time  the  convention  train  started.  The 
man  of  steel  rails  and  cross-ties  wanted  to  know 
where  he  could  find  "that  tall,  handsome  chairman 
of  the  transportation  committee." 

Through  its  inimitable  "Whyte,"  the  Leschen- 
Macomber- Whyte  company  further  introduced  to 
the  trade  its  new  brand,  the  "Monarch  wire  rope." 
Speaking  of  Whyte,  it  may  be  said  thar  his  disserta- 
tion at  the  banquet  on  "mothers-in-law"  is  likely  to 
become  historic.  His  defense  of  that  much-maligned 
lady,  as  depicted  in  the  humorous  columns  of  the 
period,  proves  his  gallantry  to  be  of  a  high  order. 

It  was  a  matter  of  great  regret  that  Secretary 
Hickcox  of  the  Cutler-Hammer  Manufacturing 
company  was  prevented  by  sickness  from  making 
an    expected   exhibit  at  the   Pfister.     The   company 


has  recently  moved  its  extensive  factory  from  Chi- 
cago to  Milwaukee,  2nd  local  pride  had  led  to  the 
preparation  of  quite  an  extensive  display.  However, 
Vice-president  Bacon  was  on  hand  daily  to  do  the 
honors. 

Four  handsome  and  energetic  young  gentleman 
by  name  L.  K.  Cushing,  D.  D.  Newman,  H.  E. 
Adams  and  C.  W.  Bacon  performed  the  "glad  hand" 
specialty  for  the  Illinois  Electric  company.  The 
Peerless  transformers  of  the  Warren  Electric  and 
Specialty  company,  to  which  the  Illinois  Electric 
company  paid  especial  attention  during  its  exhibition 
were  most  lucidly  explained  by  H.  W.  Wiswell,  the 
designer. 

It  was  rumored  among  those  who  knew  that  J.  G. 
Pomeroy,  "in  charge  of  western  sales"  of  the  Adams- 
Bagnall  Electric  company,  could  have  disposed  of 
the  right  to  use  his  unique  laugh  at  $5  a  minute. 
Mr.  Pomeroy  was  the  life  of  the  theater  partv  on 
Wednesday  night.  Someone  also  made  the  remark 
that  there  was  a  good  reason  for  that  laugh,  be- 
cause Pomeroy  sold  a  lamp  that  never  gave  anyone 
any  trouble. 

That  popular  and  good-looking*  representative  of 
the  Electric  Appliance  company,  better  known  to 
the  Northwestern  convention  as  "Upham,"  was,  of 
course,  on  hand.  Be  it  said  this  time,  however 
greatly  to  Mr.  Upham's  credit,  that  he  saw  fit  to 
bring  with  him  Mrs.  Upham.  Mrs.  Upham  formed 
one  of  a  party  of  ladies  that  managed  to  "get  even" 
with  their  recreant  husbands  in  the  matter  of  having 
a  fair  share  of  the  "good  times." 

Secretary  R.  E.  Lucas  of  the  Indiana  Rubber  and 
Insulated  Wire  company  fulfilled  his  promise  to  go 
to  the  convention.  Mr.  Lucas  went  more  as  a  com- 
pliment to  the  many  friends  of  Paranite  wire  than 
with  the  idea  of  securing  business,  for  the  extensive 
factory  of  the  Indiana  company  at  Jonesboro  is  now 
full  of  orders  and  running  full  blast.  This  was 
Mr.  Lucas'  first  Northwestern  convention,  but  it 
is  hoped  that  it  will  not  be  his  last,  for  both  he  and 
his  wire  have  many  warm  friends. 

The  Westinghouse  Electric  and  Manufacturing 
company  came  in  full  force  in  the  persons  of  Ralph 
D.  Mershon,  Charles  G.  Burton,  ^W.  R.  Pinckard 
and  W.  S.  Rugg.  Mr.  Mershon  delivered  a  valua- 
able  and  interesting  paper,  and  gave  a  lucid  explana- 
tion in  popular  terms  of  a  difficult  technical  subject. 
Mr.  Mershon  is  connected  with  the  New  York  office, 
and  it  was  largely  in  compliment  to  President  Do- 
herty  that  he  went  to  Milwaukee  to  contribute  his 
share  to  the  success  of  the  gathering. 

Guy  Williams,  who  for  several  years  represented 
the  Columbia  Incandescent  Lamp  company,  but 
who  recently  accepted  the  position  as  manager  of 
the  Northwestern  district  office  for  the  Bryan- 
Marsh  company,  was  on  hand  in  companv  with 
President  Marsh  of  that  institution.  Mr.  Williams' 
headquarters  are  now  in  Minneapolis.  His  exhibit 
for  the  company  consisted  of  an  interesting  pho- 
tometer of  the  portable  type,  designed  particularly 
for  road  service  in  the  hands  of  salesmen. 

A.  F.  Hamacek  exhibited  an  interesting  type  of 
alternating  arc  lamp.  Mr.  Hamacek  called  it  his 
"new,  enclosed,  long-burning,  noiseless,  subdivided, 
alternating  arc  lamp."  It  is  said  that  the  lamp 
may,  within  the  period  of  one  minute,  be  adapted 
for  any  current  from  two  to  six  amperes  and  any 
pressure  from  40  to  1*20  volts.  It  is  also  stated  that, 
with  proper  resistance,  the  lamp,  without  change, 
will  run  on  any  alternating  or  direct  constant-po- 
tential current,  if  set  for  the  proper  voltage. 

Among  the  corps  of  salesmen  for  the  Siemens  & 
Halske  Electric  company  Wilford  G.  DeCelle  did  the 
honors.  Along  with  Mr.  DeCelle  were  those  "lights" 
of  the  electrical  business,  and  particularly  of  the 
Siemens  &  Halske  company,  Charles  E.  Wilson, 
C.  F  Kirkpatrick  and  Thomas  Duncan.  The  Sie- 
mens &  Halske  comprny  made  no  particular  exhibit 
beyond  the  handsome  countenances  of  the  gentlemen 
named,  but,  nevertheless,  it  is  safe  to  say  that  the 
visitors  to  the  convention  will  not  soon  forget  the 
Siemens  &  Halske  company. 

J.  H.  McGill,  the  enterprising  manufacturers' 
agent,  of  McGill,  Pomeroy  &  Co.,  arrived  bright 
and  fresh  on  Wednesday  noon.  Mr,  McGill  makes 
a  specialty  now  of  electric-railway  supplies,  and  he 
is  also  paying  particular  attention  to  handling  the 
goods  of  the  Chicago  Mica  company  cf  Valparaiso. 
Ind.  It  was  Mr.  McGill's  expectation  that  Secre- 
tary Hatch  of  the  Chicago  Mica  company  would 
accompany  him  to  the  convention,  but  the  recent 
establishment  in  Valparaiso  of  the  company's  ex- 
tensive works  detained  Mr.  Hatch. 

John  W.  Brooks,  representing  Pass  &  Seymour 
and  the  Crouse-Hinds  Electric  company,  managed 
to  select  one  of  the  most  prominent  parlors  along 
the  corridor.  Mr.  Brooks  is  a  comparatively  late- 
comer among  the  manufacturers'  agents,  but  the 
compliments  paid  him  by  his  principals,  particu- 
larly Pass  &  Seymour,  relative  to  his  ability  in  the 
matter  of  disposing  of  large  quantities  of  that  com- 
pany's products  would  indicate  that  his  extensive 
experience  in  the  electrical  business  of  the  Pacific 
coast  now  stands  him  in  good  stead. 

Samuel  Mankowitz.  the  well-known  Chicago  elec- 
trical supply  dealer,  was  not  able  to  attend  the  con- 
vention, but  his  interests  were  well  taken  care  of 
by  his  genial  representative,  C.  J.  Schlesinger.     The 
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patrons  and  friends  of  Mr.  Mankowitz  will  be 
pleased  to  learn  that  he  has  recently  enlarged  his 
offices  and  has  made  several  other  changes  which 
give  him  increased  facilities  fur  handling  his  busi- 
ness. Mr.  Mankowitz  recently  added  to  his  staff  of 
representatives  Harry  Shewry  and  J.  I.  Andrews, 
formerly  with  the  Electric  Appliance  company. 

The   Electric  Appliance  company  of  Chicago  was 
sented  by  President  W.  W.  Low,  S.  A.   Rail, 
B    Downs  and  \V    P.  Upham.     J.  Bunn  and   R. 
C    Lamphier   of   the   Sangamo    Electric    company. 
gSeld,    111.,  which   manufactures  the   Gutmann 
meters   f<>r   the    Electric    Appliance    company,    were 
also  on  hand.      In  addition  to  these  gentlemen,  there 
might    also    be    numbered    among     the     Appliance 
"crowd,"   Mr.    R.    E,   Lucas  of  the   Indiana    Rubber 
and  Insulated   Wire  company,  looking  after  the  in- 
terests of  Paranite,  and  W.   D.   Packard,  of  Packard 
lamp  fame,   for  the   New   York  and   Ohio  company. 

Manager  A.  L.  Severance  once  more  increased 
his  ul read)  high  popularity  with  the  "boys/1  through 
the  admirable  manner  in  which  the  Pfister  Hotel 
Force  took  care  of  all  hands.  The  Pfister  Hotel  is 
the  ideal  place  for  an  electrical  or  other  convention, 
and  managed  as  it  is  by  a  man  so  familiar  with  the 
wants  of  the  traveling  public  and  men  of  the  world 
as  Mr.  Severance,  it  is  safe  to  say  that  as  long  as 
the  hotel  continues  in  his  hands  it  will  be  "the 
Pfister  for  the  convention,  first,  last  and  all  the  time.'' 
The  banquet,  too,  served  under  Mr.  Severance's 
instructions,  was  voted  the  "best  yet" — and  so  it 
was. 

I  me  man  on  the  list  of  those  "among  the  missed" 
was  Vice-president  and  Treasurer  A.  C.  Garrison 
of  the  Columbia  Incandescent  Lamp  company  of 
.St.  Louis,  who  has  not  failed  for  years  to  attend 
t he  Northwestern  conventions  at  Milwaukee  and 
elsewhere,  but  this  time  Mr.  Garrison  was  not  able 
to  be  present,  and,  as  some  one  put  it,  his  absence 
left  a  "vacuum  only  equal  to  that  within  the  globe 
of  a  Columbia  incandescent  lamp."  Mr.  Garrison 
reports  the  re-election  of  W.  O.  and  A  C.  Garrison 
as  directors,  and  as  president  and  vice-president  and 
treasurer  of  the  Columbia  Incandescent  Lamp  com- 
pany for  the  coming  year. 

George  W.  Patterson,  well  known  to  the  elec- 
trical trade  as  western  agent  for  the  American 
Circular  Loom  company  and  the  Gordon  Battery 
company,  and  also  highly  spoken  of  in  the  outside 
world  by  the  press  and  others  as  the  "prince  of  elec- 
trical entertainers,"  was  at  his  post  every  moment 
of  the  convention.  Mr.  Patterson  carried  out  his 
usual  custom  of  making  himself  and  his  companies 
remembered  by  the  distribution  of  a  carnation  to 
each  delegate.  This  little  scheme  of  distributing 
Bowers — a  very  neat  idea — has  been  carried  out 
through  several  conventions  by  Mr.  Patterson,  who 
also  distributed  a  number  of  his  150-year  calendars. 

The  interests  of  the  Buckeye  Electric  company  and 
also  the  Jandus  Electric  company  were,  as  has  been 
usual  for  years,  taken  care  of  by  that  well-esteemed 
gentleman,  Joseph  H.  Cook.  Mr.  Cook  -made  a 
happy  hit  in  his  speech  at  the  banquet  wdien  he  em- 
phasized  the  keynote  of  the  success  of  the  North- 
.<  itern  conventions  is  to  be  found  in  the  fraternal 
spirit  among  the  electrical  men,  that  has  from  year 
to  year  been  steadily  on  the  increase.  He  strongly 
favored  Waupaca  as  the  next  convention  city,  from 
the  fact  that  the  smaller  municipalities  seemed  to 
do  the  most  toward  fostering  and  increasing  that 
fraternal  spirit,  which  should  underlie  all  such  gath- 
erings. 

The  General  Incandescent  Arc  Light  company 
and  the  Martin  J.  Insull  company  marshalled  their 
hosl  -  in  force.  Francis  Raymond  came  up  from 
St.  Louis  to  represent  more  particularly  the  former 
company.  There  came  also  from  the  Martin  J.  Instil 
company  of  Chicago,  George  E.  C.  Johnson  and 
William  E.  Pimlott.  This  latter  gentleman  was 
joined  by  Thomas  James  of  Milwaukee  and  Mr. 
Carr  of  Minneapolis.  The  exhibit  of  electrical  de- 
presented  by  the  two  companies  was  of  so 
ive  a  character  as  to  prevent  description  in 
detail.  G  I.  (Bergmann)  arc  lamps,  incandescent 
lamps,  Wright  discount  meters,  switches,  etc.,  were 
hov  n,  as  well  as  a  full  line  of  the  Chicago  Rheo- 
ital    ■■'  impany's   products. 

A  eritie  deputized  to  write  up  or  report  an 
opera  01  play  practically  faultless  in  its  presenta- 
tion would  have  no  easier  task  than  that  of  an  elec- 
trical  newspaper  man  whose  province  it  is  year  after 
year  to  tell  of  another  most  successful  banquet,  engi- 
neered under  the  auspices  of  Secretary  Thomas  R, 
Merccin,  Five  or  six  years  ago  Mr.  Mercein  began 
1  .1-  secretary  that  has  crowned  him  with 
laurel,  In  every  relation  to  the  association  his 
work  has  won  lor  him  golden  opinions.  As  toast- 
m  1  ter  at  the  banquets  he  is  particularly  happy  and 
effective.  The  question  has  been  repeatedly  asked 
why  Mr.  Merccin  doesn't  enter  politics,  where  his 
forensic  talents  would  without  doubt  prove  them- 
selves a  most  profitable  pos  1  jsion,  and  their  exer- 
cise    a    pleasure    as    well. 

This  time,  contrary  to  lus  general  custom,  Sec- 
retary and  Treasurer  Charles  E.  Brown  of  the  '  en 
tral  Electric  company,  Chicago,  did  not  turn  up. 
It  was  hoped  that  either  he  or  President  George  A. 
McKinlock  would  "take  a  day  off."  B.ul  even  up 
to  the  last  moment  neither  of  thes<  gentlemen  ap- 
peared. F.  M.  Pierce  of  this  company  was,  however, 
one  of  the  most  welcomed  guests,  and  representing, 


as  he  does,  one  of  the  most  popular  supply  houses, 
to  say  nothing  of  one  of  the  best  stocked  institu- 
tions in  the  West,  he  had  plenty  to  do  taking  care 
of  the  Central  company's  diversified  interests.  Mr. 
Pierce  is  one  of  those  popular  salesmen  whose  ac- 
quaintance with  the  electrical  trade  extends  over 
years,  and  no  better  man  could  have  been  chosen 
to  represent  the  principals  of  his  thriving  company. 

This  time,  contrary  to  its  usual  custom,  the  Wag- 
ner Electric  Manufacturing  company  of  St.  Louis 
made  no  special  exhibit  of  apparatus.  But  it  had 
two  handsome  representatives,  Manager  of  Sales 
E.  H.  Abadie  of  St.  Louis  and  Sales  Agent  George 

B.  Foster  of  Chicago.  The  reason  for  the  com- 
pany's not  presenting  its  usual  interesting  display 
is  mainly  due  to  the  fact  that  the  Wagner  company's 
factory  at  St.  Louis  is  simply  overrun  with  orders, 
the  early  fulfillment  of  which  prevents  the  scatter- 
ing about  over  the  country  at  exhibitions  and  for 
other  purposes  of  various  types  of  its  expensive 
apparatus.  In  addition  to  this,  owing  to  the  rush 
of  business,  Mr.  Abadie  has  been  constantly  on  the 
go  throughout  the  United  States,  and,  as  Mr.  Foster 
put  it,  "the  Wagner  company  had  about  as  much 
business  as  it  could  well  take  care  of." 

President  William  If.  Edgar  of  the  Dearborn 
Drug  and  Chemical  Works  of  Chicago,  or  "Doc" 
Edgar,  as  he  is  familiarly  known,  was  warmly  wel- 
comed. It  is  safe  to  say  that  every  delegate  at  the 
convention  remembered  Mr.  Edgar's  valuable  paper, 
read  at  the  convention  a  year  or  so  ago,  on  the  treat- 
ment of  boilers  by  strictly  scientific  methods,  as  it 
is  now  very  generally  known  Mr.  Edgar,  by  repeated 
successful  "operations"  and  "treatments,"  has  earned 
the  title  of  "The  Boiler  Doctor."  The  Edgar  treat- 
ment, or,  as  it  is  known  to  the  trade,  the  Dearborn 
treatment,  consists  in  first  carefully  analyzing  the 
water  giving  the  trouble  and  then  following  with  a 
prescription,  according  to  this  analysis,  to  over- 
come the  trouble  caused  by  the  impurities  in  the 
boiler  feed  water.  Mr.  Edgar  was  accompanied  by 
Mr.  Frye  of  the  Dearborn  Drug  and  Chemical 
Works. 

Two  of  the  most  prominent  ornaments  that 
adorned  the  various  convention  parlors  at  the  con- 
vention were  Frank  McMaster  and  Willard  Knight, 
who  held  forth  in  the  parlors  on  behalf  of  the  Fort 
Wayne  Electric  Works.  Messrs.  McMaster  and 
Knight  proved  themselves  the  best  of  good  fellows, 
but  never  lost  an  opportunity  to  "rub  it  in"  about 
that  new  Fort  Wayne  arc-lamp  cutout  and  the  new 
motor-starting  box.  They  also  had  an  extensive  line 
of  photographs,  showing  the  great  many  other 
various  types  of  Fort  Wayne  apparatus.  When 
asked  why  they  did  not  have  more  apparatus  and 
less  photographs,  the  naive  answer  came  to  the 
effect  that  samples  nowadays,  as  far  as  the  Fort 
Wayne  company  was  concerned,  had  to  be  used 
to  fill  orders,  for  the  factory  was  simply  rushed  to 
death.  Messrs.  McMaster  and  Knight  were  "at 
home"  to  a  number  of  admiring  friends  in  the  Fort 
Wayne  parlors  after  the  banquet  Thursday  night. 

The  Cornell  Engine  company  of  Chicago  was  rep- 
resented by  Mr.  W.  B.  Wood  of  that  company,  who 
manufactures  the  well-known  Cornell  gas  and  gaso- 
line engines,  which  are  built  especially  for  electric 
lighting.  Realizing  the  demand  in  the  northwest- 
ern territory  for  this  type  of  engine,  the  company 
thought  the  opportunity  excellent  for  becoming 
better  acquainted  with  the  trade,  and  in  this  respect 
Mr.  Wood  was  very  successful.  His  pleasing  per- 
sonality and  ability  to  tell  a  good  story  readily 
stamped  him  a  "hail  fellow  well  met"  and  made  for 
him  a  host  of  friends.  When  asked  if  his  visit  had 
been  an  enjoyable  one,  Mr.  Wood  said:  "Yes; 
both  pleasant  and  profitable,  as  I  not  only  had  the 
pleasure  of  meeting  about  everyone  in  attendance 
at  the  convention,  but  also  closed  contracts  for  two 
engines,  which  was  a  very  satisfactory  piece  of  busi- 
ness." Mr.  Wood  thinks  the  Waupaca  idea  a  good 
one,  and  he  will  be  ceitain  to  attend,  but  he  thinks 
seriously  of  taking  a  small  engine  and  dynamo  along 
to   "Hght  up  the  woods." 

That  energetic  and  thoroughly  alive  "motor  man," 
Julian  Roe,  looked  after  the  interests  of  the  Crocker- 
Wheeler  company  of  New  York  and  did  himself 
proud.  Mr.  Roc  has  recently  been  appointed  as 
western   representative   of  his   company   to    succeed 

C.  H.  Wilmerding.  who  severed  his  connection 
with  the  Crocker-Wheeler  company  on  December 
1st.  Mr.  Roe's  appointment  is  a  well-earned  com- 
pliment to  his  business  ability  and  long  experience 
in  successfully  handling  the  business  of  this  one 
institution.  It  will  not  be  a  surprise  to  many  to 
learn  that  for  eight  years  Mr.  Roe  has  been  with 
the  Crocker-Wheeler  company.  He  served  first 
under  the  New  York  office,  then  under  Sargent  & 
Lundy  when  they  represented  the  company  in  the 
West,  and  last,  under  Mr.  Wilmerdiug's  manage- 
ment. His  appointment  is  but  a  just  appreciation 
of  his  efficiency  as  a  young  business  man.  The  ter- 
ritory in  which  Mr.  Roe  will  now  operate  consists 
of  Northern  Ohio,  Indiana.  Illinois.  Wisconsin, 
Iowa.    Nebraska    and    Western    Missouri. 

One  <>f  the  most  warmly  welcomed  attendants 
was  General  Manager  John  S.  Specr  of  the  Spcer 
Carbon  company  of  St.  Marys.  Pa.  Mr.  Speer  has 
wide  acquaintance  in  the  electrical  trade.  His  new 
carbon  company  at  St.  Marys  is  now  running  full 
blast,  and,  being  practically  the  Olllj  company  out- 
side of  tin  SO-called  carbon  trust,  it  is  reaping  the 
rewards  of  its  enterprise,  'I  he  Speer  motor  brush 
has  received  a   warm   reception.      Mr.   Speer   is  now1 


on  his  way  East  from  an  extensive  western  tour, 
and  he  reports  several  substantial  orders  and  a  wel- 
come to  his  enterprise.  It  will  interest  the  carbon- 
purchasing  trade  to  know  that  the  Speer  Carbon 
company  will  start  into  operation  in  its  St.  Marys 
works,  within  two  or  three  weeks,  what  is  said  to 
be  one  of  the  largest  hydraulic  carbon  presses  in 
the  United  States,  if  not  in  the  world.  This  press 
will  be  used  to  turn  out  carbons  of  large  diameter 
for  electric  furnaces  and  other  special  service  wdiere 
these  immense  carbons  of  high  quality  arc  demanded. 
The  installation  of  this  expensive  piece  of  machinery 
is  only  another  indication  that  the  capitalists  behind 
Mr.  Speer's  enterprise  appreciate  the  requirements 
of  the  trade. 

Stenz,  Weyer  &  Co.,  125  Indiana  street,  Chi- 
cago, made  one  of  the  most  novel  exhibits  at 
the  convention.  This  concern  was  represented  by 
Messrs.  Bolte  and  Wreycr.  These  genetlcmen  pre- 
sented an  arc-light  globe  of  peculiar  construction, 
which  "does,"  as  they  explained  it,  "a  number  of 
things  for  your  arc  lights  that  ought  to  be  done 
and  that  you  want  done."  The  device  is  not  really 
a  globe,  but  it  is,  more  properly  speaking,  a  glass 
case  surrounding  the  arc,  composed  of  sections  of 
corrugated  glass  set  in  an  iron  frame.  The  in- 
tense rays  are  broken  into  a  diffused,  softened  light, 
with  no  side  shadows.  In  a  word,  through  the'iise 
of  this  device,  the  light  comes  as  near,  as  the  com- 
pany puts  it,  "shining  around  a  corner"  as  artificial 
light  ever  does.  Central-station  managers,  remem- 
bering the  very  considerable  breakage  loss  from  vari- 
ous causes  to  which  their  arc-lamp  globe  account 
is  subjected,  will  appreciate  the  saving  effected  by 
the  use  of  heavy  glass  around  the  arc.  A  line  ad- 
dressed to  Stenz,  Weyer  &  Co.  will  bring  an  in- 
teresting little  pamphlet  giving  a  full  description 
of  a  device  that  seems  to  possess  real  merit. 

The  General  Electric  company  held  forth  in  Par- 
lor No.  9,  and  was  represented  by  the  following- 
named  gentlemen:  F.  N.  Boyer,  manager  supply 
department,  Chicago  office;  J.  Scribner,  manager 
the  lighting  department;  R.  Fleming  of  the  arc-lamp 
depaitment  in  Lynn;  Tom  Ferris,  the  Milwaukee 
representative;  W.  J.  Ferris  and  R.  S.  Swain  of 
the  Chicago  office,  and  I.  R.  Prentiss  of  Schenec- 
tady. There  was  installed  in  Parlor  9  a  complete 
working  model  plant,  showing  the  operation  and 
general  arrangement  of  the  constant-current,  series, 
alternating  system  of  arc  lighting.  This  consisted 
of  a  small  five-light  transformer  and  equipment  of 
enclosed  lamps.  This  was  in  almost  continual  op- 
eration, and  attracted  a  considerable  amount  of  at- 
tention from  the  members  of  the  convention.  There 
was  also  on  exhibition  samples  of  various  other 
forms  of  lamps,  including  more  particularly  the 
latest  form  of  enclosed  lamp  for  alternating  multi- 
ple circuits,  as  well  as  some  samples  of  the  series 
direct-current,  enclosed  lamp  for  use  on  the  ordi- 
nary direct-current  arc  circuits  for  6.6  and  five  am- 
peres. All  the  above  lamps  represent  the  latest 
General  Electric  development,  in  this  class  of  ap- 
paratus, and  considerable  interest  was  manifested 
in  their  operation. 

The  Gregory  Electric  company  of  Chicago  was 
voted  a  high  place  at  the  convention  among  the 
ioyal  entertainers.  Messrs.  A.  O.  Kuehmsted  and 
R.  H.  Watson  of  the  company  came  early  and  stayed 
late.  The  matter  of  entertaining  the  company's  host 
-of  friends  among  the  electrical  people  had  been 
given  considerable  thought,  and  the  result  was  en- 
tirely successful.  A  welcome  of  the  most  sub- 
stantial sort  awaited  every  stranger  or  friend  that 
crossed  the  threshold  of  the  company's  room.  The 
Gregory  company  came  to  the  convention  this  year 
with  the  intention  of  "getting  even"  with  its  friends 
among  all  classes  of  electrical  people,  rather  than 
with  the  idea  of  doing  business.  The  Gregory 
Electric  company  is  doing  an  exceptionally  good 
business  at  the  present  time.  The  Clinton  street 
works,  in  which  the  company  carries  its  large  stock 
and  does  its  general  refitting  and  repair  business,  is 
overcrowded  with  hurried  work.  A  recent  de- 
mand, too,  has  sprung  up  to  a  surprising  extent 
''from  foreign  countries;  in  fact,  numerous  shipments 
have  been  made  by  the  Gregory  company  into  the 
Orient.  The  remarkable  growth  of  this  concern's 
business  has,  without  doubt,  been  due  to  its  liberal. 
broad-gauge  policy,  carefully  carried  out  by  the 
Messrs.  Kuehmsted,  of  always  treating  customers 
with  the  utmost  fairness.  It  is  a  matter  of  great  regret 
that  A.  L.  Kuehmsted  could  not  spare  the  lime 
from  the  office  to  join  his  brother  and  Mr.  Watson 
in  their  pleasant  work  of  extending  the  "glad  hand." 


Lighting  of  Two  Cities. 

To  provide  temporary  lighting  till"  September  1, 
1900.  the  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  advertised  for  bids  which  will  be 
opened  January  31st.  The  electric-lighting  contracts 
will  include  the  furnishing  of  4,210  30-candlepowcr 
incandescent  and  2,616  480-watt  arc  lamps  for  out- 
door lighting,  and  6,So9  16-candlepower  incandescent 
lamps  for  interior  lighting  in  public  buildings. 

City  Electrician  ElHcott  has  advertised  for  bids 
for  lighting  Chicago  with  electricity,  gas  and  gaso- 
line lamps.  Prices  are  also  asked  for  lighting 
the  city  outside  the  municipal  lighting  districts, 
a:  id  this  is  the  first  time  that  the  privilege  has 
been  open  to  all  companies.  The  city  has  been 
divided  for  lighting  purposes  into  several  districts, 
in  each  of  which  figures  must  be  given.  Bids  will 
be  received  until  January  27th. 
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Cost  of  Arc  Lighting. 

Part  III. 

Discussion  of  H.   H.  Wait's  Institute  Paper. 

George  A.  Damon:  Our  office  recently  adopted 
a  system  of  street  lighting  for  a  suburban  town 
which  allows  a  combination  of  one  circuit  of  series 
alternating-current  arc  lamps  controlled  by  an  induc- 
tive regulator,  and  two  or  three  circuits  of  series  in- 
candescent lamps,  both  arcs  and  incandescent  lamps 
being  run   from   one   alternating-current    machine. 

Considering  the  best  system  to  be  adopted  for 
these  small  towns,  there  are  a  number  of  things  to 
take  into  consideration.  The  question  of  rela- 
tive efficiency  and  total  cost  of  installation  and  op- 
eration of  arc-lighting  systems  has  been  very  thor- 
oughly covered  in  Mr.  Wait's  paper,  but  these  items 
of  cost  and  efficiency  are  not  always  the  governing 
consideration — especially  in  plants  of  moderate  size. 
In  such  a  case  it  is  desirable  to  locate  arc  lamps 
in  the  center  of  the  city,  but  in  the  outlying  districts, 
where  the  population  is  scattered,  incandescent 
lamps  are  satisfactory.  As  has  been  pointed  out, 
the  mean  illumination  from  incandescent  lamps  may 
be  higher  than  that  obtained  from  the  same  amount 
of  energy  used  in  arc  lamps,  but,  on  the  other  hand, 
there  is  "no  doubt  that  a  town  lighted  by  arcs  ap- 
pears to  be  the  better  lighted.  Most  city  councils 
like  to  have  their  towns  look,  from  the  railroad  at 
least,  as  if  they  were  well  lighted,  and  the  advantages 
of  arc  lighting  for  this  purpose  generally  appeal  to 
them.  In  the  installation  already  referred  to  there 
was  considerable  commercial  incandescent  light- 
ing to  be  taken  care  of.  besides  the  arc  and  incan- 
descent street  lighting,  so  that  the  best  system  was 
thought  to  be  an  alternating-current  dynamo,  ca- 
pable of  handling  all  classes  of  service,  and  the 
only  question  considered  was  the  relative  advantages 
of  the  two  or  three  commercial  systems  which 
would  accomplish  this  result. 

•  I  noticed  that  Mr.  Wait,  in  his  discussion,  has  re- 
duced all  values,  for  the  purpose  of  comparison,  to 
the  cost  per  candlepower.  This  compares  the  quan- 
tity of  light  given  off  by  an  arc  without  taking  into 
account  the  quality.  Now.  it  has  been  often  pointed 
out  that  there  is  considerable  difference  between 
the  candlepower  of  an  arc  lamp  and  its  illuminating 
power.  Furthermore,  the  candlepower  of  an  arc 
lamp  is  a  hard  thing  to  measure  with  any  given 
lamp.  When  it  comes  to  a  comparison  between 
all  the  different  kinds  of  arc  lamps — open  arcs,  en- 
closed arcs,  both  alternating  and  direct  current — 
there  is  considerable  variation  on  the  reported  re- 
sults, and  any  deductions  of  relative  cost  based  upon 
these  figures  will  necessarily  be  as  unsatisfactory  as 
arc  these  reported  results  themselves  at  the  present 
time. 

You  will  notice  that  Mr.  Wait  uses  the  ordinary 
rating  of  2,000  candiepow-er  for  the  open  series- 
arc  lamp.  This  rating  has  always  been  unsatis- 
factory, and  it  is  unfortunate  that  we  don't  make 
some  effort  to  get  away  from  it.  Allowing  2,000 
candlepower  for  a  450-watt  lamp,  there  will  be  only 
0.225  watt  per  candlepower,  whereas,  in  the  values 
quoted  from  Professor  Thomson  and  L.  B.  Marks, 
the  watts  per  mean  spherical  candlepower  for  open 
arcs  are  given  at  1.2  and  0.95,  which  indicates  that 
these  authorities  are  using  candlepower  ratings  of 
about  one-hfth  the  2,000  candlepowrer  value  usually 
taken.  Fortunately,  however,  the  ratio  between  the 
cost  as  given  and  also  the  conclusions  drawn  would 
not  change,  even  if  the  candlepower  basis  were  to  be 
taken  at  nearer  its  true  value. 

In  the  final  table,  showing  the  conclusions  to  be 
drawn  from  Mr.  Wait's  calculations,  I  was  inter- 
ested in  noticing,  in  the  comparison  of  the  operat- 
ing expenses  per  candlepower,  that  the  cost  is  less 
(the  value  being  0.0313)  for  the  station  using  the 
450-watt  series-arc  lamp  operated  from  direct-con- 
nected arc  dynamos.  This  bring?  us  back  to  the 
opering  sentence  of  Mr.  Wait's  paper,  in  which  he 
states  that  the  figures  were  originally  made  to  see 
whether  or  not  it  would  pay  to  build  a  direct-current 
arc  machine  suitable  for  direct  connection.  I  would 
say  that  his  conclusion  might  be  that  it  would  pay, 
although  he  has  not  said  so,  and  I  should  like  to 
hear  his  conclusion  on  that  subject.  It  strikes  me 
that  the  great  want  at  the  present  time  in  power- 
station  work  is  a  direct-connected  arc  dynamo — a 
machine  we  can  install  in  our  stations  on  the  same 
basis  as  the  large  alternators,  that  is.  a  machine  that 
can  be  built  in  large  sizes  and  directly  connected 
to  a  Corliss  engine  without  a  countershaft. 

Such  a  plant  is  shown'  by  Fig.  g,  and  if  I  read 
Mr.  Wait's  figures  aright,  this  arrangement  shows 
the  best  results  from  an  opeiating  standpoint.  The 
diagram  shown  in  Fig.  9  provides  for  a  direct-con- 
nected arc  plant,  and  also  for  other  units  to  be  used 
for  other  purposes.  Owing  to  the  fact  that  the  arc- 
lighting  load  and  the  commercial  incandescent  and 
power  load  will  overlap  under  ordinary  circum- 
stances, it  will  usually  be  found  desirable  to  have 
separate  dynamos  for  the  arc-lighting  circuits,  and 
the  arrangement  suggested  indicates  a  desirable 
one  for  many  stations.  For  instance,  the  center 
engine  could  be  a  center-crank  engine,  directly 
connected  to  two  la^ge  arc  dynamos.  The  unmarked 
units  at  each  side  could  be  alternating-current,  or 
even  direct-current  generators  for  commercial  work, 
directly  connected  to  side-crank  engines.  It  is 
hardly  necessary  for  me  to  point  out  that  this  ar- 
rangement would  be  much  more  satisfactory  and- 
reliable  if  all  the  engines  and  generators  were  in- 
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terconnected  by  means  of  the  Arnold  system,  so 
that  the  crippling  of  any  one  engine  unit  would 
not  interfere  with  the  output  of  the  plant.  One  of 
the  most  interesting  points  brought  out  by  the 
paper  is  whether  or  not  we  are  tending  toward  a 
large  direct-driven  arc  machine. 

Alexander  Churchward:  I  should  like  to  ask  Mr. 
Boyer  one  question  in  regard  to  the  power  factor 
of  that  system  (if  he  were  here),  because  I  think, 
from  what  I  understand  of  the  constant-current  sys- 
tem of  the  General  Electric  company,  that  you 
get  a  comparatively  low  power  factor,  and  if  very 
low,  of  course,  it  will  upset  the  regulation  of  your 
machine.  I  understand  that  the  power  factor  is 
from  60  to  70  per  cent,  under  full  load.  Now,  if 
you  have  a  power  factor  of  70  per  cent.,  a  much 
larger  generator  will  be  needed  to  supply  a  given 
number  of  lamps  than  if  the  arc  machine  were  driven 
by  a  direct-current  or  synchronous  alternating-cur- 
rent motor.  Our  losses  with  the  low  power  factor 
would  increase  and  cut  down  the  efficiency  of  the 
generator,  and  our  operating  expense  certainly  would 
go  up,  and  also  the  cost  per  lamp;  because  with  the 
low  power  factor  we  need  a  larger  machine  than 
with  a  high  power  factor.  That  would  increase 
the  cost  of  the  alternating  lamp  per  candlepower 
and  spoil  the  regulation  of  the  system.  Therefore,  if 
we  are  going  to  spoil  the  regulation  by  putting  on 
a  series  alternating  lamp,  that  again  will  be  a  loss. 
For  instance,  if  you  take  a  small  plant  of  200  kilo- 
watts and  put  on  lamps  equal  to  50  kilowatts  with 
70  per  cent,  power  factor,  that  is  going  to  interfere 
with  the  regulation   cf  the   rest  of  the  load. 

Taking  any  of  our  existing  stations  to-day,  where 
we  want  to  run  arc  lamps,  if  the  machine  is  com- 
posite wound  and  the  voltage  rises  10  per  cent,  under 
full  load,  witha  95  per  cent,  power  factor,  if  the  power 
factor  is  reduced  down  to  from  80  to  J$  per  cent., 
we  lose  our  regulation.  If  we  are  going  to  lose  our 
regulation  by  using  that  system,  I  don't  think  we 
would  gain  much  by  putting  in  a  synchronous  motor 
and  driving  the  arc  machine.  So  that  the  power  fac- 
tor would  be  better,  we  would  then  get  better  re- 
sults and  better  efficiency,  and  the  cost  per  lamp 
would  be  brought  down,  as  shown  by  the  diagrams; 
we  would  not  upset  the  regulation  of  our  station, 
and  I  think  this  is  one  of  the  main  points.  It  is 
poor  enough  now.  I  don't  think  it  advisable  to 
put  in  a  systeni  that  is  going  to  reduce  the  regula- 
tion 10  or  15  per  cent,  unless  we  have  a  man  to 
watch  it  all  the  time,  which  means  an  additional 
expense. 

E.  P.  Warner:  I  am  sorry  to  say  I  have  been  so 
busy  lately  that  I  have  had  little  time  to  prepare 
myself  for  the  discussion  of  this  subject  this  evening. 
I  have  had  occasion  to  look  over  a  number  of 
statements  that  have  been  made  regarding  the  effi- 
ciency of  the  various  alternating  systems  of  arc 
lighting,  and  among  them,  of  course,  the  Hartford 
system.  I  have  noticed  by  some  advertisements  that 
the  power  factor  was  as  low  as  70  per  cent,  at  full 
load,  and  I  asked  people  who  knew  what  it  was, 
and  was  assured  that  it  was  about  80  per  cent.  I 
feel  just  as  Mr.  Churchward  does,  in  regard  to  the 
matter  of  the  effect  of  generators.  And  unless  we 
can  get  a  series  alternating  system  in  which  the 
power  factor  is  certainly  not  less  than  90  per  cent, 
we  can't  be  considered  in  a  position  to  compete  with 
the   direct-current,    enclosed-arc  system. 

Coming  to  the  tables  that  Mr.  Wait  has  prepared, 
they  show  very  thoroughly  and  fully  some  very  in- 
teresting points  regarding  the  comparative  opera- 
tion of  plants.  I  don't  find  anything  there,  how- 
ever, that  would  approximate  the  conditions  of  a 
plant  such  as  Mr.  Boyer  has  called  attention  to. 
That  is,  one  in  which  a  large  amount  of  the  business 
was  "commercial"  lighting,  using  ordinary  incandes- 
cent lighting,  either  commercially  or  on  the  street, 
and  in  which  only  a  very  small  proportion  of  the 
business   was  arc   lighting. 

I  should  be  very  much  interested,  if  there  is  any- 
one present  who  can  give  it,  to  have  the  information 
as  to  the  real  economy  that  can  be  obtained  by  the 
use  of  the  Hartford  system,  or  some  system  akin  to 
that,  in,  say,  an  alternating  station  that  has  been  al- 
ready established,  where  they  are  doing,  perhaps, 
constant-potential  arc  lighting  and  incandescent 
lighting,  and  perhaps  some  power  work. 

Secretary  1\.  H.  Pierce:  I  would  like  ',0  call  on 
Mr.  Wait  again  in  regard  to  this  matter  brought 
up  by  Mr.  Damon;  that  is  to  say.  as  to  his  conclu- 
sion on  the  advisability  of  installing  large  direcl- 
conr.ected,  direct-current  units,  and  whether  or  not 
there  is  a  tendency  in  that  direction.  One  thing  is 
certain,  that  the  economy  which  various  companies 
are  trying  to  get  by  these  different  systems,  they  aim 
to  bring  about  by  the  use  of  large  units,  which,  in 
general,  perhaps,  will  increase  the  efficiency  and 
decrease  the  labor  account,  which  is  a  considerable 
item-  And  I  suppose  that  any  analysis  would  show 
that  a  large  proportion  of  the  decrease  in  expense 
in  any  system  is  due  to  the  use  of  a  few  large  units. 
So  that  it  is  very  pertinent,  I  think,  for  us  to  learn 
the  status  of  the  large  connected  direct-current 
machine. 

Mr.  Wait:  Taking  up  some  of  the  points  that 
have  been  mentioned  in  the  discussion.  I  might  first 
call  attention  to  Mr.  Boyer's  remarks  that  the  Hart- 
ford system  has  been  installed  in  a  very  large  num- 
ber of  plants,  and  that  it  has  almost  universally  given 
satisfaction.  This  really  comes  back  to  the  same 
point  that  is  taken  up  at  the  very  beginning  of  the 
paper — that  the  Hartford  system,  in  practically  all 
cases,    I    think,    has    displaced    some    of    the    older 


forms  of  open-arc  systems.  It  is  more  than  likely 
that  in  a  great  many  of  these  cases  a  modern  direct- 
current  system  could  have  displaced  the  older  open- 
arc  systems  and  have  furnished  better  light  to  the 
public  at  a  less  cost  to   the   station. 

In  this  connection  I  have  heard  recently  of  a  town 
near  here  where  they  are  operating  both  the  alter- 
nating and  the  direct-current  systems  and  the  old 
direct-current  company  is  making  life  miserable  for 
the  alternating  company  by  poking  the  public  up 
to  perceive  that  the  alternating  lamps  don't  give 
out  quite  as  much  light  as  their  lamps. 

The  alternating  systems  and  the  enclosed  direct- 
current  arc  systems  offer  a  very  fine  opportunity 
of  putting  up  a  confidence  game  on  the  public. 
That  is  to  say,  it  will  quite  frequently  be  possible 
to  convince  city  councils  or  other  uninitiated  per- 
sons that  a  lamp  taking  less  watts  will  give  more 
satisfaction  for  street  lighting  than  some  of  the 
old  open  lamps.  That  this  is  possible  will  readily 
be  seen  from  a  comparison  of  the  candlepower 
curves  of  open  and  enclosed  lamps,  either  direct 
or  alternating.  The  enclosed  lamps,  especially  the 
direct-current,  give  considerably  more  light  near 
the  horizontal  than  the  open  arc,  so  that  actual 
photometric  measurements,  taken  in  the  middle  of 
a  long  block  from  an  open  lamp  at  one  end  and  an 
enclosed  lamp  at  the  other  end,  will  show  to  the 
advantage  of  the  enclosed  lamp.  The  advantage 
of  the  enclosed  lamp  is,  perhaps,  even  more  appar- 
ent to  the  eye,  because  the  effect  of  the  compara- 
tively diffused  light  from  the  enclosing  globe  seems 
to  make  a  greater  impression  than  the  twinkling 
beam  of  the  open  arc.  Quite  frequently,  the  ob- 
server will  think  that  the  enclosed  lamp  is  the 
brighter,  judging  by  looking  at  the  lamp,  while,  if 
he  looks  down  at  his  shadow,  he  will  see  that  the 
open   lamp   is   making  the   darker   shadow. 

Another  point  that  influences  such  tests  is  thii 
extreme  variation  in  the  light  from  an  open  arc; 
that  is,  if  the  carbons  are  arranged  either  by  accident 
or  design  so  that  there  is  considerable  shading 
of  the  crater,  the  light  in  the  direction  of  observa- 
tion may  be  quite  small.  The  enclosed  lamps,  of 
course,  are  not  subject  to  nearly  so  great  variations 
in  this  respect,  partially  on  acccunt  of  the  greater 
length  of  the  arc,  and  partially  on  account  of  the 
superiority  of  the  more  recent  mechanisms.  For 
example,  a  1,200-car.dlepower  cpen  arc,  with  car- 
bons poorly  adapted  to  the  conditions  and  having 
the  ends  overlapping,  will  give  practically  no  light 
in  certain  directions. 

The  light  on  the  sidewalk  near  the  open  lamp  is,  of 
course,  much  greater  than  from  the  enclosed  lamps, 
but  in  a  great  many  cases  it  is  possible  to  convince 
purchasers  that  this  very  brilliancy  is  a  disadvan- 
tage, because  it  makes  the  distant  regions  seem 
even  darker,  on  account  of  the  comparison.  In  ad- 
dition to  the  other  arguments  in  favor  of  the  en- 
closed lamp,  its  superior  steadiness  and  the  greater 
reliability  of  the  newer  mechanisms  make  it  find 
■  favor,  both  in  the  eyes  of  the  public  and  the  station 
man. 

Most  of  us  would  probably  be  glad  to  see  the  old 
systems  displaced  by  enclosed  lamps,  but  it  is  only 
fair  play  to  the  open  arcs  to  bring  out  some  of 
these  points  and  show  that  a  great  many  of  the  evils 
can  be  cured  by  the  use  of  modern  mechanisms, 
carbons  adapted  to  the  conditions  and  globes  which 
will  diffuse  the  light  or  distribute  it  in  the  direction 
desired.  The  city  of  Brooklyn  might  be  cited  as  an 
example,  where  the  authorities  would  not  permit 
the  substitution  of  alternating  enclosed  lamps  for 
direct-current    open    lamps. 

Mr.  Boyer  has  referred  to  the  cost  of  operation 
and  other  matters  in  connection  with  the  Omaha 
Thomson-Houston  company.  I  have  a  letter  from 
Mr.  White,  of  this  plant,  in  which  he  gives  an  ac- 
count of  some  photometric  tests  he  made  out  in 
the  street,  in  wdiich  he  obtained  more  light  from  the 
alternating  450-watt  arc  than  from  his  open  direct- 
current  450-watt  arc.  The  results  of  these  observa- 
tions are  evidently  what  might  be  expected,  and  the 
difference  between  these  results  and  those  given 
by  Mr.  Steel  in  his  communication'  is  probably  due 
to  the  angles  of  observation  and  other  differences,  a 
number  of  which  have  been  previously  mentioned. 

Coming  to  the  plant  mentioned  by  Mr.  Damon, 
I  would  like  to  ask  how  many  arc  lamps  there  were 
and  what  system  was  adopted? 

Mr.  Damon:  There  were  17  lamps  to  be  installed 
on  the  Manhattan  system. 

Mr.  Wait:  It  is  evident  that  the  small  number 
of  arc  lamps  is  alone  a  sufficient  reason  for  not 
considering  direct-current  arc  machines,  and  that 
this  fact  also  puts  the  Hartford  system  at  a  dis- 
advantage commercially.  This  question  of  the  ratio 
of  the  arc-lighting  load  to  the  rest  of  the  plant  is 
the  all-important  one  in  deciding  between  the  direct- 
current  and  alternating  arcs.  It  will  be  seen  that 
the  reasons  for  deciding  on  alternating  arcs  in  thi^ 
plant  will  be  maintained  in  considerably  larger 
plants,  where  the  arc  load  is  still  a  very  small  por- 
tion  of  the  total. 

Mr.  Damon  and  Mr.  Pierce  have  both  asked 
about  the  possibility  of  obtaining  large  arc  ma- 
chines. I  might  mention  that  our  company  (West- 
ern Electric  company)  has  sufficient  confidence  in 
the  future  of  large  direct-current  arc  machines  to 
undertake  the  development  of  a  line  of  multi-circuit 
machines.  The  larger  sizes  of  these  machines  are 
not  ready  for  the  market  as  yet.  There  has  also 
been  some  mention  in  recent  periodicals  of  the  de- 
velopment of  large  arc  machines  by  other  com- 
panies. 
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Mr.  Churchward  has  asked  about  the  power  factor 

of  lire  alternating  system  at  light  load.     The  power 

i;.cu>r  at  three-fourths  load  in  the  Hartford  plant 

stated  by   Professor  Robb  to  be  62  per  cent. 

and  24  per  cent,  at  one-fourth  load. 

This  question  of  power  factor  brings  up  a  point 
in  connection  with  the  operation  of  the  plant.    Sup- 
[or  example,  we  have  an  alternating  plant   in 
which   the  same  generators  and  engines  are  to  be 
used,  both  for  the  arc-lighting  load  and  other  pur- 
If  the  engine  has  the   same  capacity   as   the 
generator,    it    will   not   run   at   an    economical    load 
nse-i  on  an  arc  load  of  low  power  factor,  un- 
less the  generator  is  run  at  a  considerable  overload. 
It  is  [01  11  that  in  the  tables  the  generating 

[or  the  arc  load   have  been  arranged   in   pro 
portion  to  the  power  factors,  so  that  the  generator 
Id    reach   their   economical    limit    at 
,he  same  tune.     If  one  of  these  units  is  used 
on  a  nearly  non-inductive  load,  the  generator  will 
then  be  working  at  less  than  its  maximum  economy. 
Where   all    generators    can    lie   run    in    parallel    and 
the  arc  lighting  is  a  small  part  of  the  whole,  a  low 
power   factor   in    the    arc    load    will,    of    course,    not 
50  much  influence. 

There  has  not  been  very  much  said  about  alternat- 
ing inductive  regulator  systems.  I  am  sorry  there  is 
dy  here  to  speak  up  for  these  systems,  as  they 
undoubtedly  have  a  good  many  advantages  that 
might  be  brought  out.  I  have  no  figures  on  the 
actual  results  obtained  in  practice.  Jn  the  pub- 
lished accounts  of  some  of  these  systems  power 
Factors  as  high  as  90  per  cent,  are  claimed,  and 
from  the  results  of  some  tests  that  I  have  in  mind,  I 
think  it  is  quite  possible  to  obtain  results  very 
nearly  as  good  a .  this,  and  even  better  in  some 
This  very  feature  of  a  high  power  factor 
gives  such  a  system  a  considerable  advantage  over 
other  alternating  systems.  An  unusually  high  effi- 
ciency is  also  claimed  for  some  of  the  lamps  used 
011    these    systems. 

Mr.  Warner  has  brought  up  the  comparison  of 
alternating  and  direct-current  systems  for  "com- 
mercial" lighting.  It  is  evident,  in  general,  that 
the  alternating  systems  would  have  somewhat  more 
advantage  for  this  class  of  work  than  would  be  indi- 
cated in  the  tables.  The  motor-driven  or  rectifier 
systems,  however,  share  these  advantages  with  the 
straight  alternating  systems,  and  the  latter  have 
the  great  disadvantage  mentioned  in  the  paper,  of 
either  not  operating  satisfactorily  at  all  on  light 
loads  or  having  quite  low  power  factors.  Tables 
10  and  11  are  intended  to  be  especially  applicable 
to  these  conditions. 

Mr.  Pierce  spoke  of  the  increased  economy  of 
large  generating  units  on  account  of  less  attendance, 
etc.  I  might  mention  here  an  arc  plant  in  which 
there  are  10  ISO-light  machines  and  two  engines,  in 
which  there  are  only  two  men  in  the  engine  room. 
There  is  also  another  plant  in  which  there  are  12 
machines,  a  countershaft  and  three  engines,  in  which 
there  are  only  three  attendants  in  the  engine  room. 
These  plants  are  both  three  or  four  years  old  and 
have  two  well-known  makes  of  arc  machines.  From 
a  consideration  of  these  plants  it  is  difficult  to  see 
'  how  there  can  be  any  great  difference  in  the  item 
of  attendance  between  modern  arc  machinery  and 
■  ither  larger  generators.  It  is  quite  evident  that 
there  will  be  some  difference,  but  the  item  is  so 
small  that  it  does  not  affect  the  total  cost  very 
materially. 

Before  I  stop,  I  would  like  to  emphasize  the  de- 
sirability of  getting  some  relative  nominal  rating 
n.r  the  different  kinds  of  arc  lamps,  otherwise  both 
parties  to  a  contract  will  have  all  sorts  of  difficulty 
in  settling  on  a  reasonable  basis.  It  does  not  seem 
possible  to  adopt  any  actual  candlepower  ratings 
without  giving  rise  to  endless  controversy.  The 
hopelessness  "i  rating  by  actual  candlepower  is  em- 
phasized by  the  sun  now  pending  in  a  good-sized 
city,  where  all  sorts  of  contentions  are  made  con- 
cerning the  light  of  a  standard  form  of  open-arc 
lamp.  \i  there  can  be  so  much  controversy  over 
1  single  type  <>i  lamp,  which  has  been  in  use  for 
30  many  years,  what  may  we  expect  when  we  have 
competition  between  all  the  various  forms  of  lamps 
11. iw  on  the  market.  1  understand  that  some  steps 
toward  standardization  have  been  taken  by  the 
National  Electric  Light  association.  It  would 
teem   \<-ry  desirable  to  discuss  this  matter  as  fully 

as    possible,    so    that    tile    association    or    some    other 

representative    body    can    get    together    all    the    in- 
formation   there    is   on    the   subject. 

F.  L.  Merrill:  Being  only  a  privileged  guest,  this 
evening,  i  have  hesitated  to  saj  anything  until  in- 
vited.  I  can  only  say  that  our  company  litis  had 
the  Manhattan  system,  which  includes  the  reactive 
regulator  and  the  new-type  concentric  lamp,  the 
lamps  being  without  series  coils  and  having  only 
one  magnet  then  111.  We  have  a  large  amount  of 
business  that  calls  for  the  use  of  no  transformers. 
We  use  a  system  which  permits  the  use  of  a  series 
of  about  .^5  or  26  lamps  connected  directly  across 
2,000-voll  primaries,  which  are  being  installed  all 
over  the  country.  In  case  people  want  to  use  a 
higher  number  of  lamps  than  25,  a  step-up  trans- 
it a  very  simple  proposition.  In  a  large 
installation,  an  alternating  unit  of  the  required  volt- 
age, operating  nothing  but  arc  lamps,  may  be  used. 
An  example  of  this  is  the  I...-  Angeles  and  San 
Gabriel  Electric  company,  at  Los  Angeles,  Cal., 
having  nint  circuits  of  100  lamps  each,  These  will 
be  operated  from  a  7,500-volt  generator  without 
transformers.  We  arc  installing  at  the  Union  Stock 
Yards,  for  Swift  &  Co.,  150  lamps,  which  will  burn 


in  six  circuits,  two  circuits  on  a  transformer,  and 
each  transformer  on  one  phase  of  a  three-phase 
system.  In  this  case  we  shall  step  up  from  220 
volts    to   2,000. 

Regarding  lighting  from  alternating  lamps,  my 
own  impression,  from  observation,  is  that  the  light 
is  more  satisfactory  and  more  reliable  for  street 
lighting.  The  average  grade  of  carbon  that  is  used 
in  open  arcs  is  not  very  satisfactory,  and  much  de- 
pends upon  that  as  to  the  degree  and  amount  of 
light.  The  open-arc,  direct-current  lamp  is  com- 
plicated and  throws  shadows  directly  under  the 
lamp,  and  a  decrease  in  efficiency  is  noticed  in  a 
very  short  time.  The  enclosed  lamp,  of  course,  is 
not  affected  by  the  wind.  In  the  new  type  of  lamps 
which  we  are  putting  out,  the  side  rods  are  only 
about  one-eighth  of  an  inch  in  diameter,  and  throw 
practically  no   shadow   at   all. 

In  my  own  observation,  near  my  residence,  there 
is  a  block  lighted,  by  private  subscription,  from  the 
mains  of  the  Commonwealth  Electric  company,  and 
mi  the  next  street,  a  parallel  boulevard  block,  that 
is  of  the  same  length,  on  which  the  high-tension 
system  is  in  use.  There  are  more  lamps  on  the 
boulevard,  of  the  latest  type,  with  oval  globes,  and 
I  believe  that  the  first  block,  with  a  smaller  number 
of  six-ampere  alternating  lamps,  is  better  illumi- 
nated. 

The  Manhattan  system  has  been  put  in  in  a  great 
many  places,  replacing  small  plants  of  open  arcs. 
The  satisfaction  is  almost  universal.  The  diffusion 
of  the  light  from  the  globes  of  the  enclosed  arcs 
seems  to  me  more  satisfactory  for  general  illumina- 
tion. 

I  believe  that  the  alternating  system,  compared 
with  the  old-style,  direct-current  arc  system,  which 
it  will  probably  supplant,  in  a  great  many  cases,  is 
a  very  fair  test  of  the  efficiency  of  that  system.  It 
represents  a  dismantling  and  throwing  out  of  almost 
obsolete  types  of  machinery  in  a  great  many  cases. 
It  means  the  throwing  out  of  old  types  of  lamps 
that  probably  have  not  been  kept  in  repair.  The 
average  distribution  of  light  from  a  direct-current 
arc  is  not  the  best.  Most  of  the  six-ampere  lamps 
are  better  than  the  direct-current  lamps  of  10  am- 
peres. 

Putting  in  the  alternating-series  system,  under  or- 
dinary circumstances,  is  to  place  it  in  the  hands 
of  inexperienced  men.  I  think'  if  the  system  will 
operate  satisfactorily  under  those  conditions,  that 
it  is  a  very  fair  test.  There  is  no  question  about 
the  efficiency  of  an  alternating*  system,  with  the 
series  lamps  under  our  system.  We  are  prepared 
to  guarantee  a  power  factor  of  89  per  cent,  at  full 
load.  As  to  partial  loads,  I  cannot  say;  but  I  prom- 
ise it  will  not  run  under  the  Hartford  system.  The 
loss  in  our  regulator  is  constant,  being  simply  the 
OR  loss  and  a  small  iron  loss.  The  loss  in  a  50- 
light  regulator  is  only  150  watts.  In  fact,  in  a  50- 
hght  system  the  loss  is  equivalent  to  one  lamp,  as 
against  five  lamps  in  the  Hartford  system.  The 
regulator  has  only  one  coil,  and  can  be  replaced, 
in  case  of  a  burn-out,  in  10  minutes.  There  is  ab- 
solutely nothing  else  to  get  out  of  order.  The  com- 
pany has  sold  and  put  in  nearly  3,000  lamps  in  the 
last  six  months. 

"Mr.  Wait:  I  would  like  to  ask  Mr.  Merrill  about 
the  San  Gabriel  plant  that  he  has  mentioned.  There 
were  nine  circuits  of  100  lamps,  I  believe,  at  7,200 
volts'  constant  potential. 

Mr.   Merrill:     It  is  about  7,500. 

Mr.  Wait:  I  would  also  like  to  ask  what  provi- 
sion is  made  for  taking  care  of  a  ground  on  the 
positive  side  of  a  circuit  when  there  is  one  on  the 
negative  side  of  one  of  the  other  circuits.  If  the 
regulators  were  to  take  care  of  only  a  portion  of 
the  circuits,  one  would  expect  to  see  the  whole 
system  shut  down,  unless  it  was  protected  by  other 
automatic  devices  besides  the  regulator. 

Mr.  Merrill:  I  do  not  believe  I  am  sufficiently 
familiar  with  that  installation  to  reply  exactly.  It 
is,  however,  provided  with  regulators  which  can  be 
made  to  take  care  of  a  large  part  of  the  capacity 
of  the  circuit.  A  ground  coming  on  the  opposite 
sides  of  any  two  circuits  of  the  system  will,  so  far 
as  I  can  say  offhand,  cut  out  the  number  of  lamps 
that  the  regulator  would  take  care  of  in  the  portion 
grounded. 

Mr.  Wait:  It  would  seem  that  in  order  to  get 
complete  independence  of  a  large  number  of  cir- 
cuits on  such  a  system  it  would  be  desirable  to 
have  static  transformers  in  between  the  generators 
and  the  series  system.  That  is  the  reason  that 
wherever  such  systems  are  shown  in  the  tables,  an 
addition  has  been  made  for  static  transformers. 
Since  making  up  these  tables,  it  has  occurred  to 
me  that  it  would  not  be  necessary  to  have  trans- 
formers for  the  entire  capacity;  but  that  a  certain 
number  of  transformers  might  be  provided  to  throw 
in  where  trouble  occurred. 

Mr.  Merrill  has  also  spoken  of  the  direct-current 
lamps  being  somewhat  complicated.  I  suppose  that 
is  a  matter  of  opinion;  but  there  is  one  thing 
certain,  and  that  is  that  the  alternating  lamps  are 
liable  to  produce  a  humming,  even  under  the  best 
conditions. 

I  think  there  is  no  doubt  that  an  alternating-lamp 
mechanism  is  intrinsically  a  more  difficult  piece 
of  apparatus  to  maintain  than  a  direct  current  mech- 
anism of  the  same  character.  In  actual  practice  it 
has  been  found  quite  difficult  to  maintain  alter- 
nating lamps  in  service  with  anything  like  the 
amount  of  attention  given  to  direct-current  lamps. 
It   is    only   fair    to    the    alternating    lamps    to    state 


that    there    has    been    quite    a    rapid    improvement 
in  the  lamps  that  have  appeared  recently. 

Another  point  to  which  Mr.  Damon  has  called 
attention  is  the  intermittent  effect  of  the  light  on 
moving  objects,  from  an  alternating  arc  of  low 
frequency;  that  is,  a  moving  object  will  be  seen 
as  a  series  of  impressions,  instead  of  in  the  ordinary 
way.  This  might  be  somewhat  annoying,  under 
certain   circumstances. 

I  understand  that  the  light  from  an  incandescent 
lamp  run  from  a  very  low  frequency  current  some- 
times becomes  quite  painful  to  the  eyes,  even  though 
the  person  does  not  realize  the  fact  that  the  light 
is  varying.  It  is  my  impression  that  where  such 
cases  have  occurred,  the  trouble  has  been  over- 
come by  using  a  low-efficiency  lamp.  One  would 
expect  that  the  same  effect  would  occur  to  a  more 
marked  degree  from  the  lower  frequency  alternat- 
ing lamps,  if  these  were  situated  where  they  were 
used  for  work  requiring  close  application. 

Mr.  Merrill  spoke  of  the  power  factor  of  the  in- 
ductive regulator  system  as  89  per  cent.  I  would 
like  to  ask  the  size  of  regulator  with  which  this- 
figure  corresponds,  that  is,  if  it  is  a  100  per  cent. 
regulator,  what  will  be  the  power  factor  of  a  circuit 
with  a  10  per  cent,  regulator. 

Mr.  Merrill:  We  manufacture  a  number  of  sizes 
of  regulators  adapted  to  different  uses.  For  in- 
stance, a  100  per  cent,  regulator  for  25  lamps  would 
be  a  50  per  cent,  regulator  for  50  lamps,  and  so  on 
in  that  proportion.  The  loss  in  the  regulator  being 
constant  at  all  loads,  we  can  maintain  that  power 
factor.     In  actual  tests  we  have  obtained  91  per  cent. 

Mr.  Wait:  .1  think  that  in  actual  practice,  where 
there  is  a  considerable  amount  of  alternating  series 
lighting  in  conjunction  with  a  constant-potential  al- 
ternating system,  it  will  be  found  desirable  to  sep- 
arate the  series  system  by  static  transformers  or 
some  other  method  on  account  of  the  quite  frequent 
occurrence  of  grounds  of  both  high  and  low  re- 
sistance on  series  arc  circuits.  These  grounds, 
while  they  may  or  may  not  shut  down  parts  of  the 
system,  would  be  a  source  of  considerable  annoyance 
and  even  danger  to  other  parts  of  the  system.  As 
mentioned  in  the  description  of  the  tables,  the  static 
transformers  were  put  in  partially  on  this  account 
and  partially  from  the  fact  that  as  a  general  thing 
the  usual  unit  voltage  of  series  arc  circuits  is  higher 
than  the  primary  voltages  commonly  used  in  sta- 
tions, so  that  step-up  transformers  would  quite  fre- 
quently be  required. 

George  B.  Foster:  In  a  case  of  that  kind  one 
large  unit  would  be  all  that  would  be  necessary, 
and  the  various  circuits  could  be  taken  from  the 
secondary  or  higher  pressure  side,  each  circuit  to  be 
governed  by  one  of  these  regulators. 

Mr.  Wait:  .  Yes,  if  you  wanted  to  do  that  it  would 
bring  the  transformer  cost  down. 

Mr.  Foster:  Mr.  Boyer  and  Mr.  Merrill  have 
cited  instances  of  large  central  stations  operating 
a  series  of  alternating  arc  lamps.  The  station  Mr. 
Boyer  spoke  of  at  St.  Louis  is  furnishing  in  the 
neighborhood,  I  believe,  of  3,000  lights,  with  power 
and  incandescent  lighting  from  the  same  generator 
for  the  series  arc  lighting,  with  minutely  divided 
secondary  coils.  The  regulation  is  accomplished  by 
cutting  in  or  out  these  coils  to  keep  the  current  con- 
stant. This  regulation  is  done  at  present  by  hand. 
There  is  no  reason,  however,  why  this  could  not 
be  accomplished  automatically.  The  power  factor 
in  a  system  of  this  nature  would  be  practically  con- 
stant at  all  loads,  depending  upon  the  arc  lamps 
used.  With  the  best  Manhattan  lamps,  I  am  advised 
they  get  a  power  factor  of  90  per  cent.  Therefore, 
with  an  automatic  regulator  for  the  transformer,  and 
a  good  lamp,  you  could  maintain  a  high  power  factor 
at  all  loads,  and  have  an  excellent  system  in  every 
particular.  With  this  regulation  at  the  transformer, 
you  will  understand  there  will  be  no  necessity  for  a 
regulator  similar  to  the  Manhattan  or  General  Elec- 
tric type. 

They  are  using  transformers  in  St.  Louis  similar 
to  these  I  have  just  described,  without  the  auto- 
matic regulation.  These  transformers  were  installed 
and  perfected,  I  believe,  previous  to  the  introduc- 
tion  of  the  Hartford  and   Manhattan   systems. 

Mr.  Wait:  You  will  notice  that  such  a  system  is 
somewhat  in  the  nature  of  a  cross  between  the  in- 
ductive regulator  and  constant-current  transformer 
systems  shown  in  the  tables;  that  is  to  say,  there 
is  a  transformer,  wdiich,  by  the  varying  relation  of 
primary  and  secondaty,  gives  the  range  of  voltage 
desired,  jvhile  the  current  is  maintained  constant 
under  steady  conditions  by  the  inductive  resistance 
of  the  circuit. 

It  is  seen  that  both  the  constant-current  trans- 
former systems  and  the  inductive-regulator  systems 
show  very  good  economy  as  far  as  everything  but 
the  tire  itself  is  concerned.  The  whole  question  is 
practically  between  the  direct  and  alternating  arcs. 
It  is  quite  evident  that  a  station  arrangement  like 
that  in  St.  Louis  has  a  great  many  advantages  over 
any  plant  where  the  dynamo  and  engine  units  have 
to  be  subdivided  into  a  great  many  more  types  and 
sizes.  The  question  is  not  one  of  comparing  sta- 
tions, but  of  entire  systems,  including  the  arc  itself, 
and  the  contention  is  made  that  for  a  great  many 
plants  the  superior  efficiency  of  the  direct-current 
arcs  will  more  than  make  up  for  the  corresponding 
loss    in    the    station. 

I  have  had  some  reports  on  the  relative  values  of 
'he  lamps  in  St.  Louis,  but  they  vary  so  much  that 
it  is  not  worth  while  to  mention  them.  That  is, 
you  find  some  people  who  will  say  that  the  alternat- 
ing  lamps    give    very    much   better    light   than    the 
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direct-current.  Another  man  claims  to  have  made 
photometric  tests  from  which  he  found  that  the  alter- 
nating lamps  were  not  giving  half  the  power  that 
the   direct-current  lamps  were. 

Mr.  Foster:  I  don't  mean  to  get  into  a  discussion 
of  the  relative  merits  of  the  different  lamps,  but  as 
to  the  comparative  systems  applicable  to  the  trade. 
It  is  a  fact,  I  believe,  that  the  great  majority  of 
plants, "taking  small  and  large  together,  are  operat- 
ing alternating  machines.  It  is  a  fact  that  a  plant 
can  be  installed  with  series  arc  lamps  so  that  the 
power  factor  will  be  practically  constant,  and  a  very 
high  power  factor  at  that.  And  the  lamps,  as  Mr. 
Merrill  says,  are  quite  as  simple  as  the  direct-current 
lamps. 

Taking  that  into  consideration,  it  seems  to  me  that 
purely  from  the  commercial  side  of  the  question,  it 
is  a  better  general  proposition  than  the  installation 
of  separate  arc  machines  for  the  series  lighting  with 
an  alternating  plant  for  the  incandescent  lighting. 
I  don't  believe  that  anyone  wants  to  question  the 
statement  that  a  series  system,  either  alternating  or 
direct,  is  preferable  to  the  multiple  system;  that  is, 
putting  the  regular  lamps  in  multiple  on  110  volts. 

Mr.  Wait:  There  is  no  doubt  whatever  that  a 
station  having  all  alternating  machinery  is  better 
than  a  mixed  one,  but  the  relative  amount  of  light 
from  the  arcs  should  be  taken   into   consideration. 

{The  end.] 


between  the  valve  stem  and  cam  reduce  the  wear  to 
a   minimum. 

Either  valve  may  be  removed  for  inspection  in 
a  few  seconds  by  simply  removing  the  screw  cap 
immediately  above  it  on  the  valve  chest,  without 
disturbing  any  other  portion  of  the  engine. 

The  valve  chest  also  contains  the  electric  igniter, 
which  is  water-jacketed,  and  is  located  so  that  the 
incoming   air   and   gas   passing  ever  "the    electrodes 


Large     Leather     Beit    Made    in    Record 
Time. 

Western  enterprise  has  often  been  the  subject 
of  remark,  and  examples  of  whal  resourceful  firms 
can  accomplish  when  necessity  demands  it  are  en- 
countered daily.  Perhaps  one  of  the  most  remark- 
able instances  of  this  kind  took  place  in  Chicago 
recently.     The  plant  of  Maxwell  Bros.,  a  large  man- 


Cornell  Gas  Engine. 

The  Cornell  Machine  company  of  Chicago  has 
introduced  to  the  trade  an  electric-lighting,  gas  and 
gasoline  engine  of  the  vertical  double-cylinder  type, 
as  shown   in   the  illustration. 

The  beds  of  these  engines  are  provided  with  three 
main-journal  bearings  for  the  crank  shaft.  These 
bearings  are  made  of  the  best  anti-friction,  babbitt 
metal,  with  ample  provision  for  adjustment  to  take 
up  wear.  The  cranks  are  forged  of  solid  open- 
hearth  steel  and  are  of  special  design  to  withstand 
hard  and  constant  running.  The  company  forges 
all  of  its  cranks  in  its  own  smithing  department  and 
therefore  knows  just  what  material  is  used.  The 
connecting  rods  are  also  forged  and  fitted  with 
phosphor-bronze  bearings  on  both  piston  and  crank 
ends. 

The  bed  of  the  engine  is  fitted  so  that  the  cranks 
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CORNELL    GAS    ENGINE. 

run  in  a  bath  of  oil,  providing  effective  lubrication 
to  all  internal  parts  and  permitting  the  engine  to 
run  continuously  without  stopping  for  lubrication. 

The  admission  valves  are  automatic  in  operation, 
and  their  lift  is  controlled  by  the  governor,   which 
admits  only  a  sufficient  amount  of  gasoline  and  air 
to  keep"  the  engine  speed  normal. 

The  exhaust  valve  is  operated  by  a  cam,   which 
lifts  it  squarely  off  its  seat,  and  the  rollers  provided 


will  cool  the  latter.  The  location  of  the  electrodes 
protects  them  from  oil  which  might  be  deposited  on 
them"  from  the  cylinder  if  they  were  in  the  cylinder 
head.  Provision  is  made  for  the  adjustment  of  the 
electrodes  while  the  engine  is  in  operation,  and  the 
electrodes  may  be  easily  removed  for  cleaning  or 
inspection.  The  electric 
spark  may  be  seen  by 
removing  one  of  the  cap 
nuts  and  turning  the  fly- 
wheel, thus  assuring  the 
operator  of  the  presence 
and  size  of  the  spark  in 
the  interior  of  the  en- 
g  i  n  e.  This  inspection 
may  be  made  in  less 
than  one  minute. 

The  governor  is  a 
throttling  governor  and 
it  admits  of  only  suffi- 
cient gasoline  and  air  to 
keep  the  speed  of  the 
engine  constant.  The 
result  achieved  is  simi- 
lar to  that  arrived  at  by 
the  use  of  the  throttling 
fly-ball  governor  on 
steam  engines.  This 
type  of  governor  is  said 
to  assure  the  regulation 
that  is  an  essential  req- 
uisite for  electric  light- 
ing, as  a  variation  in 
the  speed  of  more  than 
four  per  cent,  will  re- 
duce the  life  of  an  in- 
candescent lamp  over  50 
per  cent.  In  construc- 
tion it  is  a  direct  shaft- 
driven  governor,  simple 
and  positive  in  opera- 
tion, each  part  of  which 
is  provided  with  ample 
means  of  adjustment  for 
wear.  The  parts  are  in- 
terchangeable. 

The  Cornell  Machine 
company  asserts  that  it 
has  no  competitors  on 
governors  operated  in 
this  manner;  it  guaran- 
tees best  control  and 
constant  speed.  The 
company  states  that  the 
tests  have  been  very  sat- 
isfactory and  that  the 
average  fluctuation  of 
lights  operated  by  the 
engine  is  less  than  three- 
fourths  of  one  per  cent. 
At  the  Carter  Harrison 
waterworks  crib  of  Chi- 
Lake  Michigan,  a  100- 
lighting    the    crib     and 


ufacturing  concern  of  Chicago,  was  visited  by  a  fire 
which  destroyed  its  72-inch  three-ply  Reliance  belt. 
This  belt  was  furnished  by  the  Chicago  Belling  com- 
pany, and  had  been  in  use  just  two  years.  The  belt 
was  destroyed  on  December  6th  last,  and  on  the 
morning  of  the  7.lh  the  Chicago  Belting  company 
secured  the  order  to  duplicate  the  belt,  in  the  face 
of  strong  competition.  By  the  evening  of  the  same 
day  the  new  belt  had  been  made,  delivered  and 
put  on  the  pulleys  ready  to  run.  It  was  not  taken 
from  stock,  but  made  especially  to  fill  the  "rush" 
order.  But,  when  it  is  remembered  that  there  are 
few  belts  in  use  with  a  greater  width  than  72 
inches,  the  enterprise  shown  by  the  Chicago  Belting 
company  in  turning  out  such  a  large  belt  in  the 
remarkable  time  of  less  than  15  hours  can  be  ap- 
preciated. 

E.  T.  Toogood,  city  sales  agent  of  the  Chicago 
Belting  company,  whose  portrait  is  shown,  with 
pictures  of  the  belt  destroyed  by  the  fire  and  of  the 
new  belt,  naturally  takes  pride  in  the  ability  of  his 
company  to  turn  out  a  belt  of  this  size  in  so  short 
a  time.  Mr.  Toogood  is  one  of  the  best-known  belt 
salesmen  in  the  West,  and  has  been  most  successful 
with  the  well-known  products  of  the  Chicago  Belting 
company. 

The  Chicago  Belting  company,  of  which  E.  H. 
Ball  is  general  manager,  is  one  of  the  largest  belting 
concerns  in  the  United  States,  and  has  built  up  a 
business  on  which  it  prides  itself.  Colonel  J.  K. 
Shay,  another  well-known  belting  rnan,  has  taken 
many  orders  from  the  electric-lighting  fraternity 
for  the  Chicago  Belting  company's  products. 


cago,    three 
light    plant 


miles    out   in 

is  used  for  _. 
also  for  lighthouse  purposes.  The  Cornell  peopl 
say  that  their  company  is  the  only  one  known  that 
supplies  gasoline  engines  for  lighthouse  work.  The 
address  of  the  company  is  175  West  Superior  street, 
Chicago. 

Jasper,  Minn.,  may  put  in  an  electric-light  system. 


Ohio   Interurban    Street  Railway  Asso- 
ciation. 

In  pursuance  of  a  call  issued  early  in  January, 
representatives  of  nearly  every  interurban  electric 
road  in  Ohio  met  in  Columbus  on  January  16th. 
The  call  was  issued  for  the  purpose  of  forming  a-: 
organization,  so  that  the  common  interests  of  the 
interurban  companies  might  be  given  attention.  A 
permanent  organization  was  formed  and  it  was 
decided  to  name  the  association  the  Ohio  Interurban 
Street  Railway  association,  the  objects  of  which: 'sha  1 
be  for  mutual  co-operation  in  everything  tending 
to  the  welfare  of  interurban  street  railroads  in  the 
state  of  Ohio,  and  to  fully  present  and  keep  before 
the  people  of  the  state  the  advantages  of  such  com- 
panies as  common  carriers  of  passengers,  express 
matter,   United.  States  mails  and   light   freight." 

"The  following-named  officers  of  the  association 
were  elected:  President,  O.  W.  Aldrich,  Columbus- 
first  vice-president,  J.  S.  Harshman,  Springfield; 
second  vice-president,  V.  Winters,  Dayton;  secre- 
tary, L.  P.  Stephens.^  Columbus;  treasurer.  I.  N. 
Cook,  Chillicothe;  executive  committee,  D.  J.  Ryan 
and  A.  G.  Grant  of  Columbus.  O.  B.  Brown  of  Day- 
ton and  Eugene  Rawdon  of  Windsor.  A  commit- 
tee, to  report  at  a  subsequent  meeting,  was  appointed 
to  draft  by-laws. 

The  association  decided  not  to  interfere  at  pres- 
ent with  the  efforts  of  the  roads  heading  for  Colum- 
bus to  gain  entrance  to  the  heart  of  the  city.  It  was 
voted  that  this  matter  was  best  left  to  the  roads  di- 
rectly interested  and  the  Columbus  Board  of  Trade. 
Several  other  matters  of  a  general  interest  to  street- 
railway  men  were  discussed  at  the  meeting.  It  is 
believed  that  the  membership  of  the  association  will 
soon  include  every  interurban  company  in  Ohio. 
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Chicago  City  Railway  Company. 

At  the  annual  meeting  of  the  stockholders  of  the 
ity   Railway  company    on  January    15th. 
111   U'  G.   Hamilton's  report  showed  that  the 
:    capital  stock  for  the  year  1899  was 
i  t.j.sj  percent.  The-  was  based  onanaverage  of$i2,- 
5oo.o:X)  capitalization,  a-  the  former  capital  of  $12.- 
coo.oco  was   increased  to  S13.000.000  in   the   middle 
t      The    percentage    in    1898    was    13404 
The  r.  :  showed  that  the  increase  in  passen- 

gers,   amounting   to   7,163,376,    was    almost    entirely 
■m  the  electric  lines,  the  cable  lines  showing  no  in- 
crease in  traffic.     At  the  beginning   of  the  year  the 
any  had   1.785  car,.     It  increased  that  number 
40.      In    accordance    with    the    city    ordinance, 
fenders    were   affixed    to   cars.     Sixteen    miles 
of  new   overhead  electric  construction  was  installed. 
The  company  paved   102.405  square  yards  of  street. 
It  owns  195  horses.     The-  total  track  built,  new.  re- 
, instructed  and  relaid  in  the  year  amounted  to  30,- 
7*3  miles- 

The  financial  and  statistical  statement,  with  com- 
parison with   iS.yS.  showed: 

1S99.  1898. 

P.,s5enBer  receipts S5.162.665        8l.719.6o6 

Income  from  other  sources 31.774        -'3.3°° 

Totals 85.194.439  S4.832.806 

Operating    expenses  (all    expenses   except 

ioie:  est  on  bonded  indebtedness).,..          3.325.677  2,926.490 

Intere-i  on  bonded  indebtedness 207.877  207,877 

Depreciation 90'0"0 

Totals S3.533-554        S3.224.367 

Net  income 1,660.884  1,608.438 

Dividends,  12  per  cent 1.499.997  '.440. 000 

Surplus  tor  year  S    160.887  S    168,438 

Cak  Miles  Bun. 

1S99.  1898. 

Electric 14.517.690  12.563.380 

Cable     11,741.840  11,678,020 

Hor.e ■'■■47Q  M3.9QQ 

Totals - 26,371.000  24,385.300 

Milks  or  Single  Track  Operated. 

1899.  1898. 

Electric 169005  157-36 

Cable 34  75  34-75 

Horse t-WJ         4-74 

Totals 205.486  196.85 

Passengers  Carried. 

1899.  189S. 

Eleclr'c    64,195,549  57,032. 173 

Cable         38,428.405  38.482,628 

Htrse 629.346  477-313 

Totals   103,253.300        95,992,114 

Per  cent,  expenses  to  iuiome 64.42  60.97 

Otto  Young  was  elected  to  the  board  of  directors 
to  liH  the  vacancy  caused  by  the  death  of  George 
H.  Wheeler.  The  other  members  of  the  board  were 
re-elected,  as  follows:  S.  W,  Allerton,  D.  G.  Ham- 
ilton. Joseph  Lciter,  Arthur  Or,  George  T.  Smith 
and  \V.  B.  Walker.  At  a  meeting  of  the  directors 
on  fanuary  18th,  the  following-named  officers  were 
re-elected:  President.  D.  G.  Hamilton;  vice-presi- 
dent. Joseph  Lciter:  second  vice-president.  W.  B. 
Walker:  secretary.  F.  R.  Greene;  treasurer,  T.  C. 
Penington;  auditor.  C.  X.  Duffy,  general  manager. 
Robert    McCulloch. 


CORRESPONDENCE. 


Under  the  administration  of  President  Hamilton 
and  General  Manager  McCulloch  a  number  of 
changes  have  been  made  in  the  Chicago  City  Rail- 
way company,  and  several  well-known  names  are 
missing  from  the  list  of  officers.  Mr.  McCulloch 
assumed  the  management  on  September  I,  1899. 
and  -iuce  then  George  O.  Nagle,  assistant  general 
manager  and  superintendent:  A.  C.  Heidelberg, 
kssistani  superintendent:  C.J.  Reilly,  chief  engineer, 
and  J.  J.  O'Keefe.  supervisor  of  operating  depart- 
ment, have  resigned.  All  of  the  men  named  had 
bei  V,  with  the  company  for  many  years,  and  there  is 
no  charge  against  their  character  or  ability.  The 
changes  simply  came  about  at  the  will  of  the  new 
management.  Mr.  McCulloch  is  reported  to  have 
said  that  "there  was  a  large  pile  of  red-tape"  in  the 
ompany,  and  that  the  offices  of  all  the  gentlemen 
•1  tmed,  except  Mr.  Reilly.  would  be  dropped'.  Mr. 
Reilly,  who  resigned  on  November  1st,  was  suc- 
ceeded by  a  St.  Louis  man.  The  others  handed  in 
their  resignation-  at  the  annual  meeting  of  the 
company  last  week. 

Mr.  Nagle  is  a  young  man  who  has  grown  upin 
the  service  of  the  company  lie  had  an  extensive 
and  accurate  knowledge  of  the  affairs  of  the  com- 
pany and  is  an  alert  and  well-posted  street-railway 
man  generally.  He  was  intimately  associated  with 
the  lamented  M  K.  Bowen,  the  late  president  of 
the  company,  and  enjoyed  the  confidence  of  that 
gentleman  to  an  eminent  degree.  Messrs.  Heidel- 
berg. Reilly  and  O'Keefe  arc  also  well-versed  in 
practical  street-railway  work.  Many  friends  will 
extend  their  best  wishes  for  the  success  of  the  re- 
ining officers  in  any  line  of  work  in  which  they  may 
enga-; 

William  J.    Ilynes,   the   chief  trial   lawyer  for   the 

pany,    ha-    been    released    from    his   duties   at    his 

own  request,  it  is  said,  that  he  may  take  a  seven- 
months'  trip  in  foreign  lands,  and  his  successor 
Samuel  S.  Page,  formerly  Circuit  Court  judge 
of    Peoria    County. 


New   York  Notes 

New  York.  January  20. — Since  New  York  first 
tried  the  experiment  of  automobile  cabs  there  lias 
been  a  constant  cry  for  "more."  like  the  memorable 
importunity  of  Oliver  Twist.  The  new  vehicles  are 
so  superior  to  the  horse-drawn  variety  that  they 
are  in  constant  demand,  and  arc  daily  proving  that 
they  have  not  only  come  to  stay,  but  to  "multiply 
in  the  land"  beyond  their  projectors'  greatest  ex- 
pectations. 

The  new  electric  automobile  ambulance  ordered 
for  St.  Vincent's  Hospital  is  ready  for  rise.  It  is 
the  gift  of  Edward  Kelly  and  cost  $3,000.  With  its 
storage  batteries  it  weighs  two  tons.  Once  charged, 
the  batteries  will  carry  14  hours  at  a  speed  of  nine 
miles  an  hour.  The  cost  of  running  is  about  two 
cents  a  mile.  The  gear  of  the  ambulance  is  noise- 
less and  it  has  solid  rubber  tires.  It  is  said  to  be 
the  finest,  speediest  and  most  comfortable  ambulance 
ever  devised. 

Arrangements  have  been  practically  completed 
lor  financing  the  floating  debt  of  the  Third  Ave- 
nue Railroad  company.  A  banking  syndicate, 
headed  by  Kuhn.  Loeb  &  Co.,  has  been  organized 
to  take  care  of  the  debt  by  issuing  a  short-term, 
low-interest-bearing  obligation,  probably  in  the  na- 
ture of  collateral  trust  bonds.  Besides  the  floating 
debt  of  $16,240,122,  additional  construction  work  has 
been  contracted  for  that  will  bring  the  amount 
needed  to  be  raised  to  about  $24,000,000.  About 
$5,000,000  will  be  required  for  the  new  electrical 
power  house  and  $3,000,000  for  the  equipment  of  the 
Grand  street  line. 

It  is  expected  that  electric  cars  will  be  run  over 
the  Lexington  avenue  and  East  New  York  branch 
of  the  Brooklyn  Transit  company's  elevated  railroad 
system  inside  of  a  month.  The  third-rail  system  to 
be  used  is  similar  to  that  in  use  on  the  company's 
Fifth  avenue  line. 

Nikola  Tesla  arrived  at  the  Waldorf-Astoria  Hotel 
Tuesday  evening  from  Colorado,  where  he  has  been 
for  several  months  experimenting  and  perfecting  his 
invention  for  telegraphing  without  wires.  He'hopes 
within  a  week  or  two  to  announce  to  the  world  a 
system  of  wireless  telegraphy  that  will  be  nearly 
perfect. 

Plans  have  been  submitted  to  Building  Commis- 
sioner Brady  by  the  Edison  Electric  Illuminating 
company  for  its  new  power  house,  which,  it  is  esti- 
mated, will  cost  $809,000.  The  structure  will  occupy 
the  entire  block  bounded  by  First  avenue,  the  East 
River,  Thirty-eighth  and  Thirty-ninth  streets,  and 
will  be  three  stories  in  height.  The  building  will 
have  a  steel  skeleton,  with  facades  of  brick,  with 
granite  and  terra  cotta  trimmings.  It  is  said  that 
the  plant,  when  completed,  will  be  the  finest  of  its 
class  in  the  country.  The  plans  were  drawn  by  the 
company's  engineer. 

The  American  Electric  Vehicle  company,  which 
recently  changed  its  headquarters  from  Chicago  to 
New  York  city,  will  have  its  general  offices  and 
show  rooms  located  at  i34WestThirty-eighth  street, 
near  Broadway,  New  York  city,  and  expects  in  a 
few  clays  to  have  them  ready  for  occupancy.  The 
company's  factory  in  Hoboken,  N.  J.,  is  already  in 
operation.  . 

Through  cars  ran  to-day  for  the  first  time  on  the 
Third  avenue  line  from  the  city  hall  to  the  termi- 
nus of  the  road  at  One-hundred-and-sixty-second 
street  and  Amsterdam  avenue. 

Plans  have  been  prepared  for  an  underground 
electric  pumping  station  for  drydock  No.  1  at  the 
Brooklyn  Navy  Yard.  The  station  will  be  under- 
ground in  order  to  save  space  in  the  navy  yard, 
which  every  year  is  getting  more  valuable.  Centrif- 
ugal pumps,  operated  by  electricity  and  having  a 
capacity  of  throwing  30,000  gallons  of  water  out  of 
the  drydock  a  minute,  will  be  installed,  and  350- 
horsepower  electric  motors  will  be  used  to  operate 
the  pumps.  When  the  new  plant  is  completed  the 
dock  can  be  emptied  in  one-third  of  the  time  now 
required  and  at  one-half  the  cost.  It  will  take  five 
months  to  build  the  new  pumping  station,  which 
will  cost  $40,000.  M.  L.  G. 


PERSONAL. 


On  January  loth  the  car  barns  and  all  the  cars 
of  the  Holland  and  Lake  Michigan  Railway  com- 
pany  of  Holland.  Mich.,  were  destroyed  by  fire. 
The  loss  is  estimated  at  $40,000. 


J.  D.  Gci'lach,  manager  of  the  Chester  (III.)  Light. 
Water  and  Ice  company,  was  in  Chicago  last  week. 

J.  L.  Kruger.  George  H.  Watson.  Frank  H.  Roth 
and  Joseph  Hoffman,  all  of  New  York  and  Brook- 
lyn, were  elected  members  of  the  New  York  Elec- 
trical   Society   on   January    171I1. 

George  Paul,  general  civil  engineer  of  the  North- 
ern Ohio  Traction  company  of  Cleveland,  and  a 
prominent  railway  constructor  and  civil  engineer, 
died  of  heart  disease  at  his  home  in  Cuyahoga  Falls, 
(  ),,  on  January  oth. 

Professor  Thomas  Egleston  of  Columbia  Uni- 
versity of  New  Y'ork.  an  eminent  mineralogist,  died 
on  January  15th,  aged  67  years!  He  established  the 
Columbia  School  of  Mines  and  wrote  a  number 
of  books  on  metallurgy  and  mineralogy. 

The  men  wdio  attended  the  Milwaukee  convention 
last  week  were  greatly  interested  in  a  secret  that 
leaked  out  to  the  effect  that  Julian  Roe,  the  western 
representative  of  the  Crocker- Wheeler  company,  had 
engaged  himself  to  enter  into  a  matrimonial  alliance 
with  Miss  Helen  Newman.  Mr.  Roe  was  heartily 
congratulated. 


ELECTRIC  LIGHTING. 

It  is  stated  that  a  $500,000  electric-light  company 
is  forming  to  operate  between  Evanston  and  Wau- 
kegan,  111.  The  territory  to  be  lighted  includes  27 
miles  along  the  shore  of  Lake  Michigan  and  12 
towns.  It  is  rumored  that  the  plan  contemplates 
the  consolidation  of  the  electric-light  plants  at  Wau- 
kegan,    Highland    Park   and    Evanston. 

Franchises  come  high  in  Germany.  A  corre- 
spondent of  the  Chicago  Record  writes:  "The 
city  of  Strasburg  has  just  concluded  what  is  con- 
sidered a  singularly  advantageous  contract  with  an 
electric-lighting  company  just  organized.  The  com- 
pany, besides  binding  itself  to  pay  the  customary 
taxes,  agrees  to  pay  500,000  marks  ($119,000)  bonus 
for  the  franchise." 

Captain  W.  Baron  Fersen,  naval  attache  of  the 
Russian  government  stationed  at  Washington,  has 
been  investigating  at  New  London,  Conn.,  the  sub- 
marine arc  light  which  was  invented  during  the 
Spanish  war  by  F.  G.  Hall,  Jr.,  and  I.  E.  Burdick, 
two  Yale  undergraduates.  Captain  Fersen  was  so 
pleased  with  the  invention  that  he  said  lie  would 
recommend  that  the  Russian  government  purchase 
enough  of  these  lights  to  equip  the  Russian  navy, 
and  ordered  one  of  the  lights,  which  will  be  shipped 
to  Russia  at  once.  By  the  use  of  this  light,  which 
was  illustrated  in  the  Western  Electrician  of  Oc- 
tober 15,  1S9S.  wrecks  can  be  lighted  at  a  depth 
of  200  feet  below  the  surface  of  the  sea,  so  that  a 
photograph  can  be  made  of  a  sunken  ship. 


ELECTRIC   RAILWAYS. 

The  gross  earnings  of  the  Detroit  Electric  Rail- 
way company  for  1899  were  $462,208,  as  compared 
with   $401,179  in   1898. 

The  daily  average  number  of  passengers  carried 
by  the  South  Side  Elevated  Railroad  company  of 
Chicago  in  1899  was  61,944,  as  against  51,777  in  1898. 

The  Cincinnati  and  Hamilton  Electric  Street  Rail- 
way company  of  Hamilton,  O.,  and  the  Cincinnati 
and  Miami  Valley  Traction  company,  operating  an 
electric  railway  between  Hamilton  and  Dayto*.  O., 
were  recently  consolidated. 

The  Board  of  Supervisors  of  Houghton  County. 
Mich.,  have  granted  a  franchise  to  Stone  &  Web- 
ster of  Boston  for  a  street-railway  line  which,  when 
completed,  it  is  said,  will  traverse  the  entire  copper 
district    of    Northern    Michigan. 

A  cable  dispatch  from  Strassbttrg,  Germany,  says 
that  the  city  of  Mannheim,  which  lies  between  the 
Rhine  and  the  River  Neckar,  has  acquired  the  elec- 
tric tramway  hitherto  operated  in  that  city  by  a 
private  corporation,  paying  therefor  5,000,000  marks 
($1,190,000),  and  will  build  additional  lines  at  a  cost 
of  1,500,000  marks  ($357,000). 

The  personnel  of  the  street-railway  commission 
provided  for  by  resolutions  recently  passed  by  the 
Chicago  City  Council  has  been  chosen  as  follows: 
Alderman  Foreman,  chairman;  Aldermen  Herr- 
mann, Jackson,  Brennan  (Tenth  ward),  Raymer, 
Mavor  and  Schlake.  Upon  this  commission  will 
devolve  the  task  of  outlining  a  street-railway  policy 
for  Chicago. 

The  annual  election  of  the  Miami  Valley  Railway 
company  of  Piqua.  Ohio,  was  held  recently.  The 
election  resulted  in  the  reelection  of  the  old  board 
of  directors,  as  follows:  W.  P.  Orr,  Henry  Flesh, 
S.  K.  Statler,  A.  M.  Orr  and  L.  M.  Flesh.  The 
directors  organized  by  reelecting  the  following- 
named  officers:  President,  W.  P.  Orr;  vice-presi- 
dent and  general  manager,  A.  M.  Orr;  secretary 
and  treasurer,  L.  M.  Flesh. 

The  Pullman  company  has  decided  to  discontinue 
the  manufacture  of  street  cars  after  January.  Small 
profits  of  the  business  during  the  last  few  years 
and  the  need  of  the  room  now  used  in  building  cars 
for  other  purposes  are  given  as  reasons.  It  is  said 
that  changes  preparatory  to  converting  the  street- 
car factory  into  a  large  repair  shop  for  sleeping  cars 
have  already  been  begun.  The  effect  upon  the  town 
of  Pullman,  it  is  predicted,  will  be  beneficial,  as  the 
men  employed  in  the  street-car  shops  will  be  given 
steadier  employment  in  the  repair  shops. 

The  American  Railway  compauy,  which  owns 
the  entire  street-car  system  in  Joliet,  111.,  is  said 
to  have  made  an  agreement  with  the  Chicago-Des- 
plaines  Valley  Railroad  company,  which  controls  a 
50-year  franchise  in  Cook  County  from  Lemont 
to  Archer  avenue,  Chicago,  and  will  extend  the. 
electric  street-car  line  from  Lockport  to  Chicago. 
Work  will  be  commenced  on  this  line  in  the  spring. 
When  the  road  is  completed  cars  will  run  to  Chi- 
cago every  hour,  with  a  40-cent  fare.  The  Ameri- 
can Railway  company  also  will  build  an  electric 
line  to  Plaihfield  and  Manhattan. 

A  Washington  dispatch  says  that  Mrs.  Mary  T. 
Lciter,  wife  of  L.  Z.  Lciter  of  Chicago,  has  insti- 
tuted proceedings  in  the  District  of  Columbia  Su- 
preme Court  against  the  Metropolitan  Railway 
company  of  Washington,  asking  for  the  appoint- 
ment of  a  receiver  for  the  company,  the  sale  of  its 
stock,  an  accounting  and  an  injunction.  The  suit 
is  the  outcome  of  the  formation  of  the  Washington 
Traction  and  Electric  company,  by  which  a  number 
of  other  roads,  alleged  to  have  been  running  be- 
hind in  their  expenses,  were  consolidated  with  the 
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Metropolitan  company.  Mrs.  Leiter,  who  says  she 
owns  1,270  shares,  which  was  more  than  one-twenti- 
eth of  the  entire  capital  stock  of  the  Metropolitan 
road  at  the  time  of  the  consolidation,  refused  to  dis- 
pose of  her  holdings  when  the  other  shareholders 
sold  out  at  $230  a  share.  She  asserts  that  the  re- 
ceipts and  funds  of  the  Metropolitan  company  have 
been  appropriated  to  the  benefit  of  the  other  roads  in 
the  consolidation,  thus  entailing  the  profits  properly 
accruing   to    it. 


measurement  of  water  powers,  construction  of  head- 
races, wheel-pits  and  tail-races,  and  directions  for 
setting  wheels.  Several  valuable  tables  are  given 
in  the  back  of  the  catalogue. 


AUTOMOBILES. 


The  New  England  Electric  Vehicle  Transporta- 
tion company,  it  is  announced,  has  closed  a  contract 
with  one  of  Boston's  well-known  mercantile  houses 
for  25  electric  delivery  wagons,  to  be  operated  from 
the  company's  carriage  house  in  the  Cycloramn 
building. 

It  is  announced  that  50  cabs  and  50  broughams 
have  been  ordered  by  the  General  Carriage  compan}*- 
of  New  York  from  the  Woods  Motor  Vehicle  com- 
pany of  Chicago.  Six  cabs  have  already  been 
shipped  to  New  York,  and  it  is  said  that  the  rest 
of  the  order  will  be  filled  at  the  rate  of  10  a  week. 
The  Woods  company  has  also  received  an  order 
for  50  cabs  from  Buffalo. 

The  Union  Transit  company  recently  incorporated 
at  Paterson,  N.  J.,  has  applied  for  a  franchise  for 
the  use  of  certain  streets  in  Paterson  in  which  to 
run  stage  lines.  It  is  said  the  new-  company  will 
use  automobiles,  and  may  enter  into  competition 
with  the  Consolidated  Traction  company,  which  con- 
rols  all  the  electric-railway  lines  in  that  section. 
In  return  for  the  franchise  the  company  offers  2% 
per  cent,  of  the  gross  receipts  for  the  first  five  years 
and  five  per  cent,  a  year  thereafter,  payment  to  be  se- 
cured by  a  bond.  The  capital  stock  of  the  company 
is  $200,000.  The  principal  incorporators  are  ex- 
State  Senator  Mallon.  ex--\ssemblyman  Sturr,  Park 
Commissioner  Hall  and  George  H.  Longbottorn,  all 
of  Paterson,  and  George  White  of  New-  York. 


CALENDARS. 


N.  W.  Aver  &  Son  of  Philadelphia,  newspaper  and 
magazine  advertising  agents,  have  issued  a  large 
wall  calendar,  each  page  of  which  bears  statements 
directed  to   advertisers. 

A  serviceable  calendar  has  been  distributed  by 
the  Colonial  Electric  company  of  Youngstown,  O. 
It  bears  a  reproduction  in  colors  from  an  original 
painting  of  "A  Connoisseur*'  drinking  to  the  suc- 
cess of  the  Colonial  incandescent  lamp. 

The  Warren  Electric  and  Specialty  company  of 
Warren,  O.,  sends,  with  its  compliments,  a  very 
attractive  calendar,  bearing  a  fine  reproduction  by 
"color  photography"  of  a  famous  oil  painting.  The 
original  is  by  Jean  Henner  and  is  entitled  "A  Si- 
esta." 

One  of  the  most  artistic  calendars  of  the  season 
is  that  distributed  by  the  William  Johnston  Printing 
company  of  Chicago.  The  calendar  card,  which  is 
of  an  especially  attractive  design,  bears  a  fine  re- 
production of  the  famous  painting.  "Hosea."  A  neat 
little  calendar  pad,  the  color  of  which  is  in  keeping 
with  the  whole  design,  is  attached  at  one  side. 


PUBLICATIONS. 


A  catalogue  of  parts  of  Wood  open  arc  lamps 
and  Sure-grip  pulleys  has  been  issued  by  the  Fort 
Wayne  Electric  Works  of  Fort  Wayne,  Ind. 

Johnson  &  Morton  of  Utica.  N.  Y.,  manufacturers 
of  panel  boards,  junction  boxes  and  switchboards, 
have  recently  issued  a  neat  catalogue  cf  their  stand- 
ard and  special  types  of  junction  boxes,  tablet 
boards,  etc. 

The  Emerson  Electric  Manufacturing  company, 
St.  Louis,  Mo.,  is  distributing  to  the  trade  bulletins 
with  discount  sheets  of  its  isolated-plant  switch- 
boards, theater  switchboards,  switchboard  material, 
Diamond  E  knife  switches  and  very  small  power 
alternating-current  induction  motors  for  single- 
phase  currents. 

The  publishing  firm  of  Gauthier-Gillars,  Paris, 
issues  each  year  "L'Annuaire  du  Bureau  des  Longi- 
tudes." This  annual  for  1900  is  a  compact  volume 
of  800  pages  and  contains  much'  information  valu- 
able to  the  engineer  and  scientist.  Among  the  ar- 
ticles printed  in  this  year's  addition  are  "Les  Ma- 
chines Generatrices  de  Couiants  Electriques,"  by 
M.  A.  Cornu,  and  "Les  Nouveaux  Gaz  de  TAtmos- 
phere,"  by  M.   G.   Lippmann. 

A  handsome  illustrated  catalogue,  with  illumi- 
nated cover,  has  been  issued  by  the  Dayton  Globe 
Iron  Works  company  of  Dayton.  O.,  successor  to 
Stout,  Mills  &  Temple.  This  company,  besides 
making  the  well-known  American  turbine,  manufac- 
tures paper  and  pulp-mill  machinery,  the  Dayton 
gas  engine,  beet-sugar  machinery,  gearing,  shafting 
and  pulleys.  The  catalogue,  which  has  been  pre- 
pared with  care,  contains  a  number  of  clear  illus- 
trations of  different  types  of  American  turbines,  in- 
cluding some  of  the  important  installations  which 
the  company  has  made  during  the  last  few  years. 
The  details  of  construction  of  the  turbines  are  fully 
explained  and  some  valuable  information  is  given 
in  regard  to  the  testing  of  water-wheels.  Among 
other    subjects    treated    in    the    publication    are   the 


POWER  TRANSMISSION. 

It  is  reported  that  an  electric  power  plant,  costing 
$400,000,  will  be  installed  on  Asotin  Creek,  in  Wash- 
ington, for  power  for  electric  street  railways  in  Lew- 
iston,  Idaho,  and  Clarkston,  Wash.,  and  possibly 
for  various  industrial  establishments. 

The  Colorado  Heat,  Light  and  Power  company 
has  been  incorporated,  by  J.  R.  Saville,  W.  Awenius 
and  Samuel  H.  Baker  of  Denver,  with  a  capital  stock 
of  $150,000,  to  acquire  franchises  and  privileges 
for  the  manufacture  and  transmission  of  water,  gas 
and  electricity  in  the  cities,  towns  and  villages  of 
the  state  of  Colorado. 

The  Montana  Power  Transmission  company,  cap- 
italized at  $1,000,000,  was  recently  incorporated  in 
Anaconda,  Mont.  The  new  company  recently  pur- 
chased all  the  property  of  the  Montana  Power  com- 
pany, including  a  partially  completed  water-power 
plant  on  the  Big  Hole  River  and  a  transmission 
line  designed  to  supply  Butte  City  with  electric 
power  and  light.  The  articles  of  incorporation 
state  that  the  incorporators  are  William  J.'  Canning, 
William  S.  Brayton,  Charles  E.  Estabrook,  Christie 
P.  Hamilton  and  Thomas  K.  Henderson.  The 
president  of  the  company  is  Christie  P.  Hamilton 
and  the  secretary  Charles  E.  Estabrook. 


MISCELLANEOUS. 


Electric  motors  as  applied  to  the  lobster  craft  in 
the  vicinity  of  New  London,  Conn.,  are  said  to  have 
proved  of  much  value  to  the  lobstermen.  The 
motors  are  used  in  hauling  the  traps  from  their 
rocky  beds. 

The  fourth  annual  meeting  of  the  International 
Association  of  Municipal  Electricians  will  be  held 
in  Pittsburg  on  September  25,  26  and  27,  1900,  and 
preparations  for  it  are  being  made  now  by  Morris 
Mead,  the  chairman  of  the  executive  committee,  who 
is  city  electrician   of  Pittsburg. 

Articles  of  incorporation  for  the  Russell  Electric 
Mallet  company  of  Frederick,  Md.,  were  recently 
filed.  The  incorporators  are  Percy  Russell,  Isaac  S. 
Russell,  Louis  O.  Willis,  Aggie  R.  Russell  and  Anna 
Mary  Willis.  The  capital  stock  of  the  corporation 
is  $10,000,  and  its  purpose  is  to  develop  the  invention 
of  an  electrical  machine  for  dentists'  use  in  filling 
teeth. 

In  an  article  in  the  Forum  for  January  Hon.  Sam- 
uel J.  Barrows  calls  attention  to  the  fact  that  a  dozen 
states  .have  within  the  last  few  years  passed  laws 
in  order  to  enable  the  courts  to  punish  the  stealing 
of  electricity.  The  penalties  vary  in  the  different 
states  all  the  way  from  a  $50  fine  and  imprisonment 
for  90  days  to  a  fine  of  $1,000  and  imprisonment 
for  six  months. 


TRADE  NEWS. 


The  Chapin  Manufacturing  company  of  Chicago 
has  changed  its  rfame  to  the  American  Electric  Let- 
ter company  and  increased  its  capital  stock  from 
$2,500  to  $25,000.  Its  line  of  manufacture  will  here- 
after be  electrical  appliances. 

The  Electric  Log  Recorder  company  of  San  Fran- 
cisco, formed  to  deal  in  electrical  appliances,  log 
recorders,  etc.,  was  recently  incorporated  in  Cali- 
fornia with  $30,000  capital  stock.  The  directors  of 
the  company  are  F.  M.  Munger,  L.  W.  Storrer, 
L.  T.  Jones.  J.  Mel  and  W.  B.  Armstrong,  all/  of 
San  Francisco. 

The  Great  Western  Smelting  and  Refining  com- 
pany of  Chicago  announces  its  removal  from  South 
Clinton  street  to  its  large  and  commodious  quarters, 
173  to  199  West  Kinzie  street.  The  large  and  in- 
creasing business  of  the  company  made  this  step 
necessary.  The  company  has  erected  a  new  build- 
ing, 140  by  160  feet,  containing  all  the  latest  im- 
provements and  the  most  modern  machinery  used 
in  its  particular  line.  The  company  claims  that  it 
has  the  best  equipped  smelter  in  the  United  States, 
as  well  as  the  latest  furnace  appliances.  As  is  well 
known,  the  Great  Western  company  purchases  scrap 
platinum  and  copper,  for  which  it  pays  the  highest 
market  prices,  as  well  as  lamp  bases,  etc.  It  also 
places  on  the  market  a  babbitt  metal,  which  it  claims 
has  given  the  best  of  satisfaction  to  users. 

The  Emerson  Electric  Manufacturing  company 
announces  that  it  has  not  been  able  in  past  years 
to  give  its  eastern  customers  as  prompt  service  as 
desirable,  ow-ing  to  delays  consequent  upon  trans- 
portation to  the  eastern  territory  from  a  point  as 
far  distant  as  the  company's  factory  in  St.  Louis, 
Mo.  It  is  the  intention  of  the  Emerson  company 
to  locate  a  branch  office  in  New  York  city,  in  charge 
of  its  vice-president,  Mr.  Thomas  T.  Richards,  and 
to  carry  a  large  and  wreIl-assorted  stock  of  motors  of 
its  manufacture,  for  prompt  delivery,  to  eastern  terri- 
tory. The  company  expects  to  have  this  office  in 
full  running  order  within  a  very  few  weeks,  when 
it  will  be  fully  equipped  for  attending  to  the  wants 
of  the  eastern  trade.  While  the  1900-model  Emerson 
desk  and  ceiling  fans  will  be  similar  in  outward 
appearance    to    the    1899    model,    the    manufacturer 


asserts  that  many  improvements  in  detail  have  been 
made,  and  that  its  product  for  the  coming  season 
will  be  found  more  satisfactory  than  it  has  been  in 
ihe  past.  A  catalogue,  giving  full  description  of  the 
1900  models,  is  now  in  course  of  preparation,  and 
will  be  mailed  to  the  trade  within  a  short  lime. 

The  rapid  growth  and  remarkable  popularity  of 
schools  of  correspondence  prove  that  this  new  sys- 
tem of  education  meets  a  distinct  want.  Starting 
about  10  years  ago  with  a  single  course  in  mining, 
the  International  Correspondence  Schools  of  Scran- 
ton,  Pa.,  have  developed  so  rapidly  that  they  now 
teach  by  mail  over  70  courses,  and  have  over  130,- 
000  students  on  their  rolls.  Most  of  the  students 
are  residents  of  this  country  and  Canada,  but  the 
schools  have  a  large  following  in  foreign  lands. 
Students  in  20  of  the  Mexican  states  are  enrolled 
in  the  schools,  and  almost  as  many  European  coun- 
tries are  represented.  That  no  country  is  too  re- 
mote to  be  reached  by  the  correspondence-school 
system  is  shown  by  the  records  of  students  in  South 
Africa,  Australia,  Tasmania,  Siam  and  Korea,  who 
are  receiving  the  advantages  of  instruction  given  by 
the  International  Correspondence  Schools. 


BUSINESS. 


It  is  said  that  the  General  Electric  company  has 
just  closed  a  $600,000  contract  for  electrical  equip- 
ment and  material  to  go  to  several  Italian  cities, 
one  of  which  is  understood  to  be  Turin. 

"The  cumulative  suasion  of  one  satisfied  patron 
carries  its  influence  to  another.  The  Gutmann  watt- 
meter sales  increased  double  last  month."  Thus 
saith  the   Electric  Appliance  company  of  Chicago. 

The  actual  results  following  the  use  of  Cling-sur- 
iace  on  belts  all  over  the  world  are  said  to  be  re- 
markable. Belts  filled  with  Cling-surface  are  run- 
ning with  greatly  increased  slack.  They  are  carry- 
ing increased  loads  without  slipping,  it  is  said,  still 
remaining  pliable,  elastic  anxl  in  good  condition. 
Cling-surface  is  used  in  the  electric-light  plants 
of  these  wrestern  towns:  Willoughby,  O.;  Sparta, 
111.;  Maumec,  O.:  Rochester,  Minn.;  Britt,  la.; 
Carrollton,  111.;  Montevideo.  Minn.;  Circleville,  O.; 
Algona,  la.;  Mound  City,  Mo. 

Among  the  recent  orders  secured  by  E.  T.  Too- 
good,  city  sales  agent  of  the  Chicago  Belting  com- 
pany, may  be  mentioned  40-inch  and  72-inch,  three- 
ply  Reliance  belts,  sold  to  Maxwell  Bros.,  Chicago. 
This  order  was  secured  despite  the  fact  that  the 
price  was  much  greater  than  for  a  similar  order 
previously  filled.  The  Illinois  Car  and  Equipment 
company  gave  a  general  order  for  the  entire  equip- 
ment of  its  plant  destroyed  by  fire,  while  the  Grand 
Crossing  Tack  company  bought  one  52-inch  and 
two  36-inch  belts,  besides  all  additional  smaller  belts 
that  were  required.  The  Western  Electric  company 
is  a  customer  of  the  Chicago  Belting  company,  hav- 
ing been  on  its  books  for  a  number  of  years.  All  the 
belts  of  the  electric-lighting  plant  of  Mandel  Bros." 
dry-goods  house,  which  were  recently  destroyed  by 
the  bursting  of  -a  large  water  main,  w:ere  replaced 
by  the  Chicago  Belting  company,  and  this  was  also 
accomplished  in  a  very  short  time. 

The  engineering  and  construction  department  of 
the  Western  Electrical  Supply  company  of  St.  Louis 
says  that  prosperity  is  coming  to  it  in  generous 
amounts.  The  company  reports  that  the  demand  for 
the  improved  Warren  alternator  and  the  Eddy  di- 
rect-current belted  and  direct-connected  apparatus, 
for  which  it  is  exclusive  territorial  agent,  has  been 
unprecedented.  The  business  done  by  the  Western 
Electrical  Supply  company  in  the  way  of  erecting 
new  electric-light  and  power  plants  and  installing; 
larger  machines,  seems  to  be  a  substantial  evidence 
that  no  line  of  business  has  been  as  much  affected 
by  a  general  prosperity  as  the  electrical.  This  firm 
states  that  the  prospects  for  the  coming  year  are  even 
brighter  than  the  preceding.  It  says  it  has  at  the 
head  of  its  engineering  and  contracting  department 
one  of  the  best  electrical  engineers  in  the  country. 
It  is  always  glad  to  answ'er  inquiries  of  any  kind 
concerning  central-station  and  isolated-plant  trou- 
bles, and  solicits  the  opportunity  of  drawing  up 
specifications  and  estimates  on  anything  electrical. 
The  company  has  a  large  number  of  bulletins  and 
data,  wrhich  are  furnished  on  application. 

What  seems  to  be  an  attractive  investment  in 
mining  stocks  is  offered  by  the  Vulcan  Copper  Min- 
ing and  Smelting  company,  which  claims  to  own 
one  of  the  largest  and  best  copper  properties  in  the 
world.  Large  dividends  in  the  near  future  are  an- 
ticipated, as  the  development  work  of  the  last  year 
indicates,  it  is  said,  that  the  earning  power  of  the 
company  is  limited  only  by  the  capacity  of  the 
smelters  now  being  erected.  At  present  the  stock 
is  sold  by  subscription  at  $10  a  share,  fully  paid  and 
non-assessable.  The  stock  will  soon  be  listed  upon 
the  Boston  Stock  Exchange,  when  it  is  anticipated 
there  will  be  an  active  advance  in  the  market  value. 
The  company  is  capitalized  at  $1,000,000,  most  of 
the  slock  being  held  in  Chicago  and  New  York  city. 
The  president  (Mr.  Henry  Siegel,  president  of  Sie- 
gel.  Cooper  &  Co.)  is  at  the  properties  and  reports 
that  already  the  mines  surpass  all  expectations  pre- 
viously formed  regarding  them.  A  complete  pros- 
pectus and  full  information  will  be  furnished  to  those 
interested,  upon  application  to  Mr.  Charles  T. 
Champion,  secretary  and  treasurer  of  the  company, 
at  the  Chicago  office.  409  Isabella  building. 
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641,257.  Electrical  Controlling  De\  ice.  Henry  P. 
Ball,  New  York.  N.  V..  assignor  to  the  \Varcl 
Leonard  Electric  company,  Hoboken,  N.  J. 
Application  filed  October  24,  1896. 

Id  the  apparatus  are  combined  a  series  of  stationary 
and  inoviDg  cc tract  members,  an  operating  handle  for 
each  movable  contact  member,  a  shaft  common  to  the 
movable  members,  a  locking  device  for  each  movable 
switch  member  whereby  the  members  may  be  locked  to 
the  shaft,  aud  means  for  disengaging  the  locking  device 
through   the  rotation  of  the  handles  en  their  own  axes. 

641,264.  Contact  Box  for  Electric  Tramways.  Ed- 
ouard  Bonnet,  Jules  Paufique  and  Georges  Lini- 
cre,  Lyons,  France.     Application  filed  June  16, 

A  contact  box  is  described  which  combines  a  fixed  plug 
aod  contact  piece,  a  movable  contact  piece  arranged  in 
an  air-tight  box  and  dipping  into  a  mercury  cup,  a  rod  in 
communication  with  the  cup  and  dipping  into  a  mercury 
cup  carried  by  the  conducting  cable,  and  a  protecting  bell 
carried  by  the  air-tight  box. 

641.275.  Motorman's  Recorder.  James  R.  Cravath, 
Chicago,    111.     Application    filed    April    iT    1S99. 

There  is  described  the  combination  of  an  electric  motor, 
a  controller  for  the  motor,  means  whereby  the  maximum 
possible  rate  of  turning  on  the  controller  is  kept  within  a 
predetermined  limit,  and  a  device  or  devices  operated  by 
the  turning  oft  or  on  of  the  controller,  tbe  device  or  devices 
being  adapted  to  record  the  Dumber  of  revolutions  the 
motor  operates  with  current  on.     (See  cut.) 

641.276.  Porous  Diaphragm  for  Cells  Employing 
Fused  Electrolytes.  James  D,  Darling,  Phila- 
delphia, Pa.,  assignor  to  the  Harrison  Bros.  & 
Co.,  Incorporated.  Philadelphia,  Pa.  Applica- 
tion filed  December  6,   1898. 

A  vessel  adapted  to  withstand  the  action  of  a  molten 
electrolyte  is  combined  with  means  for  maintaining  the 
electrolyte  in  a  molten  condition,  electrodes,  and  a  dia- 
phragm consistirg  of  Portland  cemeot  and  a  powdered 
oxide,  substantially  resistant  to  combination  or  fluxing  by 
the  fused  electrolyte,   interposed    between  the  electrodes. 

641,290.  Pressure-regulating  Apparatus  for  Mains. 
John  S.  Highfield,  St.  Helens,  England.  Appli- 
cation   filed  July  21,   1899. 

A  pressure  regulator  for  electric  mains  is  described . 
The  apparatus  comprises  a  motor,  an  exciting  dynamo 
and  a  generating  dynamo  or  booster,  all  having  their  arma- 
tures on  one  shaft,  the  exciter  being  arranged  so  that  iis 
currents  oppose  those  from  the  source  rf  energy  and  excite 
the  field  magnet  of  tbe  booster,  which  has  its  armature 
coils  in  the  lead  from  the  source  to  the  circuit.     (See  cut. ) 
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641,306.  Electric  Water  Heater.  Arthur  W.  Law- 
ton,  New  York,  N.  Y.  Application  filed  April 
6,   j  899. 

The  heater  comprises  a  coiled  pipe,  two  layers  of  insu- 
lating material  surrounding  the  pipe,  a  plurality  of  con- 
ducting wires  separated  from  each  other  wound  spirally 
around  the  pipe  between  the  layers  of  insulating  material, 
the  material  being  fused  so  as  to  completely  inclose  the 
conducting  wires  separated  from  each  other,  a  valve  con- 
trolling tbe  flow  ofweter  through  the  pipe,  a  plurality  of 
contact  strips,  one  connected  to  each  cf  the  conducting 
wires,  and  a  combined  contact  maker  and  valve  lever  for 
simultaneously  making  an  electric  connection  with  one  or 
more  of  the  conducting  wires  and  for  moving  the  valve. 

641,309.  Coin-controlled  Electric  Battery.  Adolph 
Linick,  Chicago,  111.  Application  filed  April 
IS,    1S99. 

The  battery  combines  a  frame  with  an  electrode  handle 
supported  thereon  and  connecred  with  one  end  of  the  cir- 
cuit, an  induction  coil,  a  movable  shield  therein,  a  vibra- 
tory lever  adapted  to  operate  the  shield  and  connected 
with  the  other  end  of  the  electric  circuit,  and  a  coin- 
holding  contact  plate  operated  by  the  vibrating  lever. 

641,322.  Method  of  Regulating  Electric  Circuits. 
Mathias  Pfatischer,  Philadelphia,  Pa.  Applica- 
tion  filed   July  7,    1899. 

A  method  of  operating  the  regulator  of  an  electric-line 
circuit  is  described,  It  consists  in  opposing  two  nor- 
mally balanced  differential  fields  in  such  relation  with  a 
continuously  rotating  armature  that  the  magnetic  prepon- 
derance of  one  of  the  fields  with  respect  to  the  other 
shall  produce  a  current  of  corresponding  polarity  in  the 
armature;  energizing  both  of  the  fields  by  shunt  connection 
with  the  line  circu't,  in  such  relation  therewith  that  one  of 
the  fields  shall  be  excited  beyond  its  magnetic  saturation 
limit,  and  that  the  oiher  of  the  fields  shall  be  excited  be- 
low its  magnetic  saturation  limit;  and  deriving  from  the 
differential  magnetx  flux  nl  the  fields,  consequent  upon 
variations  in  the  voltage  oT  the  line  circuit,  a  current  for 
shifting  the  regulator.     (See  cut.) 

641,360.  Electric  Amalgamator.  Louis  H.  Barricks, 
San  Francisco,  Cal.  Application  filed  October 
2,    1899. 

The  amalgamator  includes  a  metallic  frame  or  body  hav- 
ing a  perforated  plate  secured  to  its  bottom,  a  porous  [  late 
resting  upon  the  metal  plate  and  forming  a  bottom  upon 
which  mercury  is  placed,  a  pan  or  box  upon  which  the 
frame  or  bedy  is  supported  adapted  to  contain  a  saline 
solution,  a  sluice  connecting  with  the  frame  above  the  por- 
ous plate,  and  having  a  copper  plate  in  its  bottom  dipp'ng 
into  the  mercury  and  serving  as  the  negative  pole  of  an 
electric  circuit,  and  a  plate  in  the  pan  or  box  serving  as  the 
positive  pole  of  the  circuit. 

641,371.  Trolley  Arrester.  William  E.  Carlilc, 
New  York,  X.  V.,  assignor  to  himself  and 
Edward  X.  Dickerscn,  New  York,  N.  Y.  Ap- 
plication filed  May  27,  1899. 

The  inventor  describes  the  combination  of  a  device  for 
holding  a  trolley  cord  taut,  mesns  for  lowering  the  trolley 
cord,  and  an  electromagnet  for  causing  the  operation  of 
the  loweting  means. 


Issued  January  16,  igoo. 

641,373.  Telephone  Switchboard.  Frank  B.  Cook, 
Chicago,  111.  Application  filed  February  8, 
1898. 

A  sprine-jack  switch  and  connections  therefor  are  de- 
scribed which  comprise  a  main  contact  strip  and  a  sup- 
plemental contact  strip  of  relative  different  dimensions, 
together  with  plugs  of  d  Iferent  relative  dimensions,  one 
of  which  is  of  such  dimensions  that  when  inserted  it 
makes  contact  with  the  main  strip  only,  and  the  other  plug 
of  such  dimensions  as  to  make  contact  with  the  supple- 
mental strip. 
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641,275. 


641,374.  Combined  Terminal  Plead  and  Junction 
Box.  Frank  B.  Cook,  Chicago,  111.  Applica- 
tion filed  February  26,  1898.  Renewed  Novem- 
ber 29,   1899. 

The  apparatus  has  a  contain:n»  shell,  a  cover  therefor, 
a  plurality  of  holding  heads  in  the  containing  shell,  and 
conducting  arms  or  rods  in  the  holding  heads,  together 
with  an  outer  cover  disposed  over  the  containing  shell  and 
holding  heads. 

Levi  Goughenour  and 
Braddock,  Pa.  Applica- 
1899. 

The  locking  bar  of  the  lock  is  arranged  to  be  withdrawn 
by  means  of  a  pair  of  electromagnets  arranged  within  the 
lock  frame. 


641,382.  Electric  Lock. 
Charles  B.  McCabe, 
tion  filed   February  7, 


641,383.  Trolley  Catcher.  Hugh  W.  Graham,  Lou- 
isville, Ky.  Application  filed  November  15, 
1899- 

A  spring-actuated  device  is  described  which  is  arranged 
to  catch  and  hold  the  trolley  arm. 

641,400.  Connection  Counter  for  Telephone  Lines. 
Frank  R.  McBerty,  Downer's  Grove,  111.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago,   111.     Application   filed   January   9,    1897. 

Combined  with  two  telephone  lines  and  means  for  unit- 
ing them  are  a  connection  cnunter  associated  with  one  of 
the  lines,  circuit  connections  of  the  counter  and  means 
at  the  sub-station  of  the  other  line  for  rendering  the  circuit 
connections  operative  to  actuate  the  counter. 

641,412.  System  of  Electric  Circuits  and  Brakes 
for  Vehicles.  Elmer  A.  Sperry,  Cleveland,  O. 
Application   filed   September   16,    1899. 

One  claim  reads:  In  a  vehicle,  a  source  of  electrical 
supply,  a  dynamo-electric  machine  used  as  both  motor 
and  generator  for  braking,  a  reverse  switch  in  the  arma- 
ture circuit  of  electric  machine,  a  power  circuit,  a  brake 
circuit,  a  conductor  forming  a  part  of  each  circuit,  and  an 
ammeter  located  in  the  conductor  between  the  machine 
and  the  source  of  supply. 

641,425.  Microphone.  Julius  O.  Zwarg,  Freiberg, 
Germany.  Application  filed  September  21,  1897. 

The  microphone  combines  a  box  open  at  the  front  con- 
taining granular  carbon,  a  plate  closing  the  front  of  tbe 
box  and  provided  with  a  central  hole  for  the  mouthpiece, 
a  diaphragm  clamped  between  the  plate  and  box  and  a 
disk  against  the  diaphragm  provided  with  tubular  holes 
from  back  to  front  inclined  downward,  the  diaphragm  in- 
creasing in  thickness  from  top  to  bottom . 
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641,438.  Electrolytic  Apparatus.  James  D.  Darling, 
Philadelphia,  Pa.,  assignor  to  the  Harrison 
Bros.  &  Co.,  Incorporated,  Philadelphia,  Pa. 
Application   filed  March  27,    1899. 

In  the  apparatus,  combined  with  the  anode  and  the 
cathode,  is  an  intervening  porous  diaphragm  hiving  a  me- 
tallic wall,  the  wall  being  electrically  connected  with  the 
positive  pole  of  the  source  of  electricity. 

641,452.  Means  for  Controlling  Electric  Motors. 
Rudolph  M.  Hunter,  Philadelphia,  Pa.  Ap- 
plication filed  January  16,   1894. 

Combined  with  one  or  more  electric-power  motors  re- 
ceiving current  from  a  source  of  electrical  energy  of 
in  ax*  mum  potential  are  a  counter  electromotive-force 
reculator.consisting  of  electric  conductors  independent  of 
and    in  series   with    the   armature   of  the  motor  or  motors 


and  moving  in  a  magnetic  field  independent  ot  that  of  tl  e 
power  motor  or  motors,  and  provided  with  means  to  posi- 
tively vary  the  speed  of  movement  of  ilie  conductors  inde- 
pendently of  and  in  advance  of  changes  of  speed  of  the 
motor (Or  motors,  and  circuits  for  maintaining  the  regulator 
in  series  connection  with  the  power  motors  while  the  lat- 
ter are  performing  their  normal  duty. 

641,453.  Method  of  Controlling  Electric  Motors. 
Rudolph  M.  Hunter,  Philadelphia,  Pa.  Origi- 
nal application  filed  January  16,  1894.  Divided 
and  this  application   filed   November  9,    1S99. 

The  method  consists  in  causing  a  current  of  electricity 
to  flow  successively  or  in  series  through  the  revolving  ele- 
ments of_  a  high-speed  motor  and  a  low-speed  motor, 
and  shifting  the  magnetic  poles  of  the  revolving  ele- 
ment of  the  high-speed  motor  relatively  to  the  field 
poles  thereof  to  vary  tbe  counter  electromotive  force  of 
tbe  revolving  element  in  advance  of  desired  changes  in 
speed  of  the  low-speed  motor  for  the  purpose  of  control- 
ling the  current  delivered  to  the  low-speed  motor. 

641,463.  Portable  Electric  Lamp.  Hermann  J. 
Muller,  New  York,  N.  Y.  Application  filed 
April  27,  1899. 

The  lamp  has  two  independent  circuits,  one  operated  by 
gravity  and  the  other  by  hand. 

641,484.  Apparatus  for  Measuring  Velocity  of 
Sound  Waves.  Walther  Wolff,  Charlottenburg, 
Germany.     Application  filed  November  26,  1898. 

A  contact  box  is  described  which  has  an  opening  com- 
municating with  the  atmosphere,  a  rigid  lid  hinged  to  the 
wall  of  the  box  at  one  side  of  the  opening,  an  electrical 
contact  carried  directly  by  the  lid  at  the  opposite  side  of 
the  rigid  lid  controlled  thereby,  a  spring  for  holding  the 
lid  in  position  to  keep  the  opening  closed,  and  suitable 
electrical  connections  to  tbe  lid  and  contact. 

641,514.  Motor  Vehicle.  Charles  W.  Hunt,  New 
York,  N.  Y.     Application  filed  August  10,  1890. 

There  are  provided  in  the  vehicle  wheels  mounted  to 
swing  about  a  substantially  vertical  axis,  independent 
electric  motors  for  the  wheels,  a  single-current  controller 
and  connections  therefrom  to  the  motors  whereby  the  cur- 
rent may  be  divided  as  desired  between  the  motors  and 
one  wheel  relatively  retarded  or  accelerated,  and  means 
to  retard  or  check  the  swinging  of  the  wheels. 

64io33.  _  Electromagnetic  Apparatus.  Francisco  de 
Borja  Pavon,  Caibarien,  Cuba.  Application 
filed  November  4,   1899. 

The  inventor  describes  a  compound  electromagnet  con- 
sisting of  a  series  of  electromagnets  arranged  one  within 
another  and  each  supported  independently.     {See  cut.) 


NO.    641,322. 

641,552.  Process  of  Agglomerating  Comminuted 
Ores  "  or  Concentrates.  Marcus  Ruthenburg, 
Philadelphia,  Pa.  Application  filed  November 
22,  1899. 

The  described  process  consists  in  assembling  a  mass  of 
independent  particles  of  ore  or  concentrate  in  the  path  of 
an  electrical  current,  subjecting  the  material  to  the  action 
of  a  current,  until  the  contiguous  corners  of  its  component 
particles  cohere,  and  terminating  the  action  of  the  cur- 
rent, while  the  coherent  body  thus  produced  is  of  open, 
porous  structure. 

641.569.  Telephone  Apparatus.  David  H.  Wilson, 
Chicago,  111.,  assignor  to  Jay  Morton,  Chicago, 
111.     Application  filed  January  29,  1898. 

Combined  in  a  telephone  system  are  a  transformer  pro- 
vided with  a  primary  and  a  secondary  coil  wound  upon  a 
core,  a  permanent  magnet  provided  with  opposed  pole 
pieces  between  which  the  core  of  the  coils  is  interposed  so 
as  to  form  part  of  the  magnetic  circuit  of  the  permanent 
magnet,  a  transmitter,  a  receiver  and  suitable  electrical 
connections  whereby  the  transformer,  transmitter  and  re- 
ceiver are  connected  in  circuit. 

641.570.  Telephone.  David  H.  Wilson,  Chicago,  III., 
assignor  to  Jay  Morton,  Chicago,  111.  Applica- 
tion filed  January  20,   1899. 

The  system  comprises  at  least  two  instruments  located 
at  different  poiuis,  each  comprising  a  receiver  and  a 
transmitter,  means  for  connecting  the  two  instruments  to- 
gether by  an  electric  circuit,  an  induction  coil  associated 
with  each  instrument,  the  iaduction  coil  comprising  a  per- 
manent magnet  having  opposed  pole  pieces,  with  two 
separate  coils  wound  upon  a  core  of  magnetic  material 
mounted  between  the  opposed  pole  pieces,  so  as  to  form 
part  of  the  magnetic  circu  t  of  the  permanent  magnet,  one 
of  the  coils  being  the  primary  coil  and  the  other  the  sec- 
ondary coil,  the  primary  coil  of  each  induction  coil  being 
connected  in  the  main  circuit  between  the  two  instruments 
when  the  talking  circuit  is  completed. 

641,603.  Electrically  Propelled  Vehicle.  Frederick 
J.  Newman  and  Joseph  Ledwinka,  Chicago,  111. 
Application  filed  September  I,  1899. 

The  invention  consists  of  a  combination  of  an  electric 
motor  mounted  on  a  vehicle  axle  and  a  hollow  hub  of  a 
vehicle  wheel  inclosing  the  motor,  the  hub  being  jour- 
naled  about  the  motor,  and  the  armature  of  the  motor  be- 
ing connected  with  the  interior  of  the  hub,  so  that  when 
the  armature  is  caused  to  revolve  its  revolving  motion 
would  he  transmitted  to  the  vehicle  hub. 

641,607.  Electricity  Meter.  Paul  Rissler  and  Hein- 
rich  Bauer,  Freudensladt,  Germany.  Applica- 
tion filed  November  18,  1S99. 

Combined  in  the  meter  are  a  pointer  or  index  adapted  to 
be  moved  in  one  direction  under  electrical  influence, 
means  for  mechanically  relurniog  it  and  recording  means 
operated  on  the  return  stroke  of  the  pointer  or  index. 

641,613.  Shade  for  Electric  Lights.  Walton  D. 
Smith.  Prophetstown,  111.,  assignor  of  one-half 
to  William  McNeill,  Prophetstown,  111.  Appli- 
cation filed  August  1,  1899. 

The  shade  comprises  a  canopy  b;v'ng  a  clutch  con- 
nected therewith  and  adapted  for  engagemeat  with  a  sup- 
port. 
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Electric  Baths  at  the  Alexian  Brothers' 
Hospital. 

It  is  encouraging  to  note  that  a  rational,  scientific 
use  of  electricity  in  the  treatment  of  disease  is  spread- 
ing among  physicians.  After  cautious  investigation 
and  experiment,  medical  practitioners,  or  very  many 
of  them,  now  recognize  the  application  of  electricity 
to  the  body  as  a  useful  therapeutic  agent,  especially 
in  nervous  disorders.  The  sale  of  so-called  electric 
belts,  rings,  insoles  and  other  devices,  especially  in 
former  years,  gave  such  a  tinge  of  quackery  to  the 
medical  use  of  electricity  that  reputable  physicians 
were  inclined  to  recommend  its  employment  with 
great  reserve.  There  has  always  been  a  number  of 
physicians  of  standing  who  gave  especial  attention 
to  electro-therapeutics,  and  the  meetings  of  the 
American  Electro-therapeutic  association  have 
proved  interesting  and  profitable  for  the  last  10 
years.  But  it  is  only  of  late  that  a  considerable 
proportion  of  the  members  of  the  medical  profession 
have  given  serious  attention  to  the  use  of  electricity 
beyond  the  capabilities  of  the  familiar  portable 
"medical  set."  The  leaven  has  been  working  to 
some  purpose,  however,  and  of  late  the  experiments 
of  Mr.  Crotte  at  St.  Luke's  Hospital  in  New  York 
and  the  arc-light  establishment  of  Dr.  Finsen  in 
Copenhagen  have  attracted  considerable  attention. 
Recently  an  interesting  equipment  of  electro-medical 
apparatus  has  been  placed  in  the  Alexian  Brothers' 
Hospital  in  Chicago,  which  is  a  large,  modern  and 
progressively  managed  institution,  as  those  who  read 
the  account  of  the  service  plant  published  two  years 
ago  in  the  "Western   Electrician  will  remember. 

The   Alexian   Brothers,   ably   assisted  by  a  com- 
petent staff  of  physicians,  have  endeavored  to  pro- 
vide  their  hospital  with   the  best  and   latest  appli- 
ances and  treatments  known  to  medical  science,  and 
in   no  branch  is  this    policy   more   noticeable  than 
in  the  department  of  electro  and  hydro-therapeutics. 
At  the  head   of  this   department    is     Dr.    Albrecht 
Heym,    a   specialist   in    nervous    diseases,    who    has 
recently    made    the    addi- 
tions  to    which    reference 
has  been   made.     Two   of 
these    additions,    an    elec- 
tric-light bath  or  cabinet, 
and  an  electric  water  bath, 
are  shown  in  the  accompa- 
nj-ing  illustration. 

The  electric-light  bath 
is  essentially  a  large 
wooden  box,  the  walls  and 
top  of  which  are  lined 
with  mirrors  and  studded 
with  incandescent  lamps. 
It  was  designed  by  Rich- 
ard E.  Schmidt,  the  archi- 
tect for  the  Alexian  Broth- 
ers, and  was  erected  un- 
der his  supervision  by  the 
brothers.  The  interior 
horizontal  dimensions  of 
the  cabinet  are  about  3V2 
by  4V2  feet  with  a  height 
of  about  seven  feet.  The 
back  and  two  side  walls 
and  the  ceiling  are  lined 
with  rectangular  plate- 
gjass  mirrors,  between 
which  are  narrow  wooden 
strips  bearing  porcelain 
sockets  tor  the  incandes- 
cent lamps.  The  spacing 
of  the  lamps  varies  from 
nine  to  15  inches.  In  the 
lower  half  of  the  cabinet 
there  are  60  lamps,  while 
the  upper  half  contains  36. 
The  lamps,  which  are  of 
the  Buckeye  type,  and  are 

rated  at  16  candlepower  each,  receive  their  current 
at  no  volts  from  the  electrical  generating  plant  of 
the  hospital. 

The  walls  of  the  cabinet  are  double  and  are  formed 
whitewood,  well  seasoned  and  especially  pre- 
pared for  this  purpose.  A  space  is  provided  between 
the  two  walls  for  the  fuse  blocks  and  wiring  of  the 
lamps,  and  this  air  space  also  serves  to  prevent  the 
radiation  of  heat  from  the  cabinet.  The  air  space 
is  lined  with  asbestos  board.  The  outer  wall  is 
removable,  so  that  the  wiring  can  be  reached  easily. 
A  switch  box,  shown  on  the  right  side  of  the  door 
<ff  the  cabinet,  contains  eight  12-light  snap  switches, 
which  control  the  eight  circuits  of  the  incandescent 
lamps. 

The  door  of  the  cabinet  is  in  two  parts,  the  lower 
one  being  lined  with  mirrors  on  the  inside  and  the 
top  one  formed  of  clear  glass.  In  the  bottom  half 
of  the  door  is  arranged  a  thermometer  tube,  con- 


sisting of  a  hollow  iron  pipe  extending  into  the 
cabinet  when  the  door  is  closed  and  ending  at 
the  bulb  of  a  thermometer  on  the  outside  of  the 
door.  By  means  of  this  device  the  temperature  of 
the  bath  may  be  correctly  determined  by  the  at- 
tendant physician  without  entering  the  cabinet.  The 
temperature  averages  from  no  to  140  degrees  Fahr- 
enheit with  the  lights  burning.  Ventilation  is  se- 
cured by  means  of  small  holes  in  the  bottom  and 
top  and  small  openings  near  the  door. 

Usually  but  the  lower  half  of  the  bath  is  used,  the 
patient  being  seated  on  the  stool  shown  in  the  pic- 
ture. A  canvas  cloth  is  stretched  from  a  narrow 
shelf  that  separates  the  upper  and  lower  portions 
of  the  cabinet,  and  through  a  hole  in  the  center  of 


Tub  and  Controlling  Apparatus  for  Hydro-electric  Treatments, 
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the  cloth  the  patient  puts  his  head.  The  patient's 
body  is  then  subjected  to  the  heat  and  light  from 
the  lamps. 

The  electric-light  bath  is  used  for  treatment  of 
nervous  diseases,  Bright' s  disease,  fatty  degenera- 
tion of  the  heart,  etc.  It  was  installed  at  an  ex- 
pense of  $500,  and  Dr.  Heym  says  he  knows  of  only 
two    others   similar   to    it  in   this   country. 

The  electric  water  bath  consists  of  a  heavy  por- 
celaiij  bathtub  fitted  with  copper  electrodes  or  con- 
tact plates  at  each  end,  at  the  sides  and  in  the 
bottom.  These  plates  are  seven  in  number  and 
vary  in  size  according  to  the  part  of  the  body  with 
which  they  are  designed  to  make  contact.  The 
plates  are  connected  to  terminals  on  the  outside  of 
the  tub,  from  which  wires  lead  to  the  switches  and 
controlling  apparatus  placed  in  the  wall  cabinet, 
shown  in  the  picture. 

Both   galvanic  and  faradic  currents   are   supplied 


to  the  bath,  and  two  snap  switches  and  a  double- 
throw  switch  are  connected  with  the  circuits,  so  as 
to  throw  in  either  current  or  both  at  the  same  time. 
A  milliammeter  at  the  top  of  the  cabinet,  with  a  mir- 
ror to  facilitate  reading  it,  measures  the  current 
used.  The  scale  of  the  instrument  reads  to  35 
milliamperes.  At  the  right,  near  the  top,  is  placed 
a  5,000-ohm  carbon  rheostat  connected  to  both  cir- 
cuits. 

The  faradic  current  is  produced  by  an  accurate 
induction  coil  in  the  bottom  of  the  case.  As  the 
current  is  taken  at  no  volts  from  the  lighting  mains 
the  voltage  has  to  be  reduced  to  the  low  voltage 
necessary  for  the  electro-therapeutic  work.  This 
reduction  is  accomplished  by  passing  the  current 
through  two  incandescent 
lamps  on  top  of  the  cab- 
inet, and  through  a  rheo- 
stat called  an  adapter. 
This  adapter,  which  is 
placed  directly  above  the 
induction  coil,  is  com- 
posed principally  of  a  long 
spiral  of  fine  german-silver 
wire,  wound  on  a  cylinder, 
so  that  by  sliding  a  contact 
over  the  turns  of  the  wire 
resistance  is  gradually  cut 
out  and  in  on  the  circuit. 

Above  the  adapter  is  a 
plug-switch  block.  The 
circuits  of  the  contact 
plates  in  the  bath  are  con- 
trolled from  this  block  by 
the  insertion  of  plugs.  At 
the  end  of  the  block  con- 
nections can  be  made  with 
a  single  plug,  so  as  to 
throw  all  the  contact 
plates  into  circuit.  This 
bath  is  claimed  by  Dr. 
Heym  to  be  one  of  the 
most  complete  and  best 
baths  of  its  kind  in  the 
country.  It  was  erected 
according  to  his  designs 
and  is  used  for  the  treat- 
ment of  various  nervous 
diseases.  When  in  use  the 
tub  is  filled  with  water 
above  the  level  of  the 
electrodes. 

In  the  same  room  with 
the  electric  water  bath  are 
ordinary  shower  and  full- 
length  baths  and  a  large 
douche    apparatus,    which 
has  recently  been  installed. 
This  bath   was   also   con- 
structed after  the  design  of 
Dr.  Heym,  with  the  co-op- 
eration of  Architect  Schmidt.     Douches  of  any  de- 
sired temperature  can  be  obtained  from  it,  and  there 
are  provided  subdivisions  for  the  full  bath,  half  bath 
and  hip  bath. 

In  a  separate  room  Dr.  Heym  has  an  elaborate 
outfit  of  electro-medical  apparatus  for  the  treatment 
of  local  diseases.  Here  he  can  apply  galvanic  and 
faradic  currents  by  means  of  electrodes  to  any  part 
of  the  body.  These  electrodes  are  either  round  or 
square,  and  are  of  different  sizes,  according  to  the 
methods  of  treatment  used.  A  very  accurate  milli- 
ammeter is  used  to  indicate  the  amount  of  current. 
It  is  provided  with  three  scales  and  registers  very 
accurately  up  to  500  milliamperes.  An  exact  and 
improved  medical  induction  coil  of  the  Dubois- 
Reymond  type,  with  slow  and  rapid  interrupters,  is 
used  to  supply  the  faradic  current.  Rheostats,  cur- 
rent switches,  an  adapter  and  switches  to  reverse  the 
polarity  of  the  current  are  also  provided  in  the  set. 


First  Be  Sure   You're  Right. 

In  discussing  the  recent  visit  of  the  British  In- 
stitution of  Electrical  Engineers  to  Switzerland,  Mr. 
Cromipton  told  of  the  three-phase  railway  work 
and  said  that  the  switchboard  gear  was  remarkably 
simple.  However,  there  is  some  possibility  of  error, 
which  is  intended  to  be  minimized  by  a  conspicuous 
sign  on  the  board  bearing  a  legend  thus  translated: 

Think  which. 
Then  switch. 


The  Twin  City  Rapid  Transit  company  of  Min- 
neapolis has  declared  a  dividend  of  iYz  per  cent, 
upon  its  common  stock,  payable  February  15th.  In 
August,  1899,  the  company  paid  its  first  dividend 
of  one  per  cent,  on  the  common  shares. 
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Competitive  Tests  of  Accumulators  in 
France. 

By  A.  de  Courcy. 

The  Automobile  Club  of  France  has  been  engaged 
for  some  time  past  in  making  a  series  of  competitive 
tests  of  accumulators,  in  order  to  bring  out  the  ad- 
vantages or  disadvantages  of  the  different  European 
makes,  with  a  view  to  their  use  in  electric  vehicles. 
A  committee  was  appointed  for  the  purpose  some 
months  ago,  of  which  M.  Forestier  is  president  and 
M.  Hospitalier  vice-president,  and  charged  with 
preparing  the  official  report.  The  test  was  closed 
in  December  last,  and  the  official  report  was  pre- 
sented by  M.  Hospitalier  on  January  3d. 

According  to  the  rules  established  by  the  com- 
mittee, the  tests  were  to  be  made  upon  such  subjects 
as  the  duration  of  the  batteries,  efficiency,  facilities 
of  keeping  in  order,  the  weight  of  the  batteries,  as 
compared  with  the  output  and  capacity.  Each  bat- 
tery was  to  weigh  not  more  than  no  kilogrammes 
unboxed  and  should  give  120  ampere-hours  on  a 
constant  discharge  of  24  amperes  for  five  hours. 
Its  voltage  in  this  case  was  to  fall  not  lower  than  8.5. 

The  tests  were  made  by  periods  of  six  days.  On 
one  day  a  week  the  batteries  were  discharged  in 
T  T  tt 


Data  of  Performance. 

Weight  of  battery,  unboxed  (kilogrammes) 

Number  of  charges  and  discharges  during  tests. . 

Total  energy  absoibed  in  kilowatt-hours 

Total  energy  rendered  in  kilowatt-hours 

Energy   absorbed  per  charge    in    kilowatt-hours. 
Energy   rendered    per   charge    in    kilowatt-hours 

Weight  of  element  complete  (kilogrammes) 

Weight  of  plates  (kilogrammes) 

Volume  of  cell  ia  cubic  decimeters 

Number  of  plates 

Weight  of  plates  (kilogrammes)    

Factors: 

Total  energy  absorbed   in  kilowatt-hours 

Total  weight  in  kilogrammes. 

Total  energy  rendered  in  kilowatt-hours. 
Total  weight  in  kilogrammes. 

Total  weight  in   kilogrammes. 
Mean  energy   in   discharges. 
Mean  efficiency 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

96 

110 

108 

106 

98 

68 

82 

82 

141 

141 

'35 

100 

103 

136 

■34 

227 

229 

211 

'55 

181 

76 

80 

136 

13' 

I44 

102 

"9 

1.66 

I. 63 

1.61 

1.62 

■ -5° 

"•55 

1.76 

0.93 

0.97 

0.96 

o-93 

1.07 

1.02 

'.15 

19. 1 

22 

21.5 

21.2 

19.6 

13-5 

18.4 

12.3 

15-6 

159 

14.6 

14.9 

9  3 

12 

7-3 

7.4 

7-9 

8.2 

6.4 

5.2 

8.2 

(rods) 

'5 

■3 

11 

■5 

'7 

21 

1,080 

2-4 

3 

2 

1-7 

0.9 

0.24 

1.42 

1.22 

2  1 

2.16 

'■95 

2.29 

'•97 

0.8 

0.72 

1.26 

I  .23 

'•33 

I  51 

1.29 

87.4 

IOI.8 

IOO.5 

945 

E9 

593 

75-4 

56 

595 

60 

57 

68 

66 

66 

No.  8. 

100 
■35 

221 

'56 
1.64 

1. 15 

20 
'5.8 
7  3 


86.3 
70 


Electrical  Mishaps. 

From  the  fire  reports  of  Mr.  W.  H.  Merrill,  Jr., 
the  electrician  of  the  Electrical  Bureau  of  the  Na- 
tional Beard  of  Fire  Underwriters,  one  may  obtain 
information    of   curious   electrical   mischances.     In 
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COMPETITIVE   TESTS  OF   ACCUMULATORS    IN    FRANCE. — JOLTING  APPARATUS. 


series  on  a  constant  load  of  24  amperes  for  five  hours, 
and  those  failing  to  ccme  up  to  the  required  voltage 
were  marked;  after  four  failures  of  this  kind,  the 
battery  was  excluded  from  the  tests.  The  charging 
was  made  in  eight  hours'  maximum  time,  all  the 
batteries  being  in  series,  with  a  decreasing  current, 
commencing  with  30  amperes  and  ending  with  15. 
During  the  intervals  of  charging  and  discharging, 
whicli  were  not  more  than  two  hours,  the  owners 
had  the  right  to  visit  the  batteries,  regulate  the  solu- 
tion and  clean  the  plates,  but  were  not  allowed  to 
change  the  plates  or  to  add  anything  to  them.  A 
meter  was  placed  in  series  with  all  the  batteries  to 
measure  the  total  energy,  and  each  battery  was  pro- 
vided with  a  meter  to  determine  the  energy  of  charge 
and   discharge,   and  thus   measure   its   efficiency. 

During  the  other  five  days  of  the  working  week 
the  batteries,  placed  upon  an  apparatus  designed 
to  imitate  the  shocks  received  on  the  road,  were 
subject  to  a  variable  discharge,  such  as  might  occur 
in  actual  work.  This  jolting  apparatus  is  shown  in 
Fig.  I,  and  consists  of  a  wagon-truck,  the  body  being 
replaced  by  a  platform  upon  which  rest  the  batteries, 
each  in  its  appropriate  box.  The  wheels  of  the 
truck  (A1  are  rubber-tired,  and  rest  upon  similar 
wheels  (B),  which  carry  a  series  of  projections,  being 
rotated  by  the  motor  (M),  with  suitable  gearing 
The  truck  thus  receives  a  shock  which  imitates  that 
of  an  automobile  upon  stone  paving.  To  prevent 
lateral  motion,  the  truck  is  anchored  at  either  end 
by  iron  rods  (R  R). 

During  this  time  the  battery  is  discharged  at  a 
rate  varying  from  20  to  100  amperes,  according  to  the 
diagram  (Fig.  2).  To  accomplish  this,  a  revolving 
commutator  was  provided,  which  makes  one  rev- 
olution every  half  hour,  and  makes  connection  with 
a  lamp-load.  This  commutator  is  represented  by 
Fig.  3,  in  which  (A)  is  a  clockwork  motor,  (B)  a 
drum  carrying  a  series  of  sectors  (C).  At  (D)  is 
a  lever  arm,  which  lifts  up  a  contact  piece  at  (E). 
There  are  10  sectors,  with  their  corresponding 
levers,  and  by  varying  the  arrangement  and  length 
of  the  sectors,  the  load  is  varied  in  each  revolution 
of  the  drum,  according  to  the  diagram. 

The  tests  commenced  the  3d  of  June,  but  the 
shaking  device  did  not  begin  to  work  until  the  19th 
of  July.  The  tests  lasted  until  December  2d,  when 
the  final  discharge  was  made.  Eighteen  makes  of 
battery  were  represented,  these  being  furnished  by 
the  leading  French,  English,  German,  Italian  and 
Austrian  factories.  Of  these  batteries,  only  eight 
have  satisfied  the  requirements  of  the  tests,  these 
being  the  following  makes: 


many  cases  it  can  be  seen  how  the  accident  might 
have  been  prevented,  so  that  the  list  is  valuable 
to  electrical  men  as  well  as  to  underwriters.  From 
the  latest  report  the  following  paragraphs,   briefly 


FIG.    2.      COMPETITIVE   TESTS     OF   ACCUMULATORS   IN 
PRANCE. 

describing  electrical  fires  and  other  accidents  of  un- 
usual nature,  are  taken: 
The  window  trimmer  of  a  department  store,  want- 


An  electric  iron  in  clothing  store  was  left  upon 
a  wooden  table  with  current  on.  The  heated  iron 
burned  through  the  table  and  dropped  to  the  floor, 
setting  fire  to  same. 

A  standpipe  ran  from  underground  up  the  front 
of  a  building.  This  standpipe  contained  a  500-volt 
power  circuit  and  the  primary  wires  of  a  high-ten- 
sion alternating  circuit.  The  standpipe  ran  up  to 
the  first-story  window,  then  horizontally  for  about 
20  feet,  then  down  through  passage  which  divided 
two  buildings.  A  carpenter  was  at  work  in  this 
passage  putting  up  a  door  frame  and  drove  a  nail 
through  the  lead  sheathing  of  both  primary  alternat- 
ing and  power  circuits.  The  lead  sheathing  became 
charged.  Owing  to  the  fact  that  the  cables  were 
in  contact  with  one  another  in  many  places,  primary 
current  was  carried  back  to  the  bus-bars  on  the 
station  switchboard  and  thence  out  over  all  the 
power  circuits.  The  armatures  of  over  50  motors 
were  burned  out  and  considerable  other  damage 
was  occasioned  by  the  accident. 

Cross  between  telegraph  district-messenger  line 
and  series  arc  circuit,  caused  by  boys  throwing  ob- 
jects attached  to  a  string  over  both  wires,  which 
brought  them  together.  The  night  being  wet,  in- 
sulation broke  down  and  district  wires  carried  cur- 
rent into  four  buildings,  causing  a  fire  in  each.  The 
signal  wires,  while  insulated,  were  run  on  rubber 
hooks  attached  to  the  under  side  of  the  same  arm 
which  carried  series  arc  wires  of  3,500  volts.  Fires 
quickly  extinguished  in  all  four  of  the  buildings, 
owing  to  prompt  discovery. 

A  skeleton  wooden  frame  was  placed  in  a  show 
window  and  covered  with  cotton  batting  for  holiday 
display.  An  incandescent  lamp  was  used  by  the 
decorator,  and  the  current  for  this  lamp  was  sup- 
plied by  special  cable.  To  give  it  an  attractive  ap- 
pearance, the  lamp  cord  and  socket  were  wound 
with  silk  ribbon.  The  confined  heat  of  the  lamp 
ignited  the  ribbon.  The  trimmer,  being  still  in  the 
window,  discovered  the  fire  at  once  and  extinguished 
it  before  any  damage  was  done. 

A  fan  motor  had  been  shut  off  for  the  season  and 
fuses  carelessly  left  in  circuit.  A  paper  had  been 
tied  over  the  fan  and  motor  for  the  purpose  of  keep- 
ing out  dust.  Current  being  accidentally  turned  on 
at  the  switch  cabinet,  and  the  paper  tied  over  the 
motor  preventing  the  fan  from  revolving,  the  wind- 
ings on  the  motor  became  overheated  and  set  fire  to 
the  paper. 

In  a  fish  market  a  leak  of  current  to  ground  oc- 
curred charging  the  metal  tray  upon  which  the  fish 
were  exhibited  for  sale.  Persons  handling  the  same 
standing  on  the  damp  floor  received  such  severe 
shocks  as  to  arrest  the  progress^  of  business.  The 
fire  department  was  summoned  and  the  leak  finally 
located. 

An  employe  of  an  electric-light  company,  while 
standing  on  a  ladder  resting  against  a  distribution 


COMPETITIVE   TESTS   OF   ACCUMULATORS   IN    FRANCE.  —  APPARATUS   FOR    VARVING    DISCHARGE. 


1.  Paris  Metal-working  com- 

pany  French 

2.  Pollak  company French 

3.  Tudor  company French 

4.  Pescetto  company Italian 


5.  Blot-Fulmen French 

G.  Fnlmen French 

7.  Phenix  company French 

8.  Pope  &  Son,  type  Shernn 

Enelish 


The  performances  of  these  eight  batteries,  with 
data  of  weights  and  sizes,  may  be  seen  in  the  follow- 
ing table,  which  is  a  tesume  of  the  large  table  pre- 
pared by  M.   Hospitalier: 


ing  additional  lights  for  display  purposes,  undertook 
the  necessary  construction  on  his  own  account,  using 
an  attachment  plug  and  flexible  cord,  which  he  fast- 
ened in  place  with  iron  staples.  After  completing 
the  work  he  called  the  proprietor  inside  the  window 
and  stepped  out  into  the  store  to  turn  on  the  switch. 
A  short-circuit  occurred  at  one  of  the  iron  staples 
and  the  trimmer  then  called  the  fire  department. 
The  proprietor  was  badly  burned  before  he  could 
get  out   of  the  window. 


pole  and  working  on  a  2,000-volt  alternating  circuit, 
grasped  the  lead  sheath  of  the  cable  with  his  left 
hand,  to  steady  it  while  he  cut  the  lead  from  the 
end  of  same  with  a  knife,  held  in  his  right  hand.  The 
blade  of  the  knife  passed  through  the  lead  sheath 
and  the  insulation  of  the  cable  and  came  in  contact 
with  the  conductor  in  the  cable.  In  this  way  his 
body  completed  a  circuit  between  the  copper  con- 
ductor and  the  lead  sheath,  which  caused  almost 
instant   death. 
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Arnold  Magnetic  Clutch. 

Mr.  Bion  J.  Arnold  of  Chicago  has  devised  an 
interesting  form  of  magnetic  clutch,  has  worked 
out  the  idea  in  a  highly  successful  manner  and  has 
applied  it  to  an  extent  never  before  attained.  In  a 
magnetic  clutch  magnetic  attraction  is  substituted 
for  ordinary  mechanical  pressure  to  obtain  the 
friction  required  to  couple  the  shafting  together. 
The  working  parts  of  the  Arnold  clutches  are  com- 
posed of  metal  having  a  high  permeability  so  ar- 
ranged as  to  become  magnetized  upon  the  passage 
of  direct  current  through  the  coils  with  which  they 
are  provided.  The  two  parts  of  the  clutch  can  be 
attracted  together  in  this  way  with  a  pressure  far 
in  excess  of  that  obtained  in  mechanical  clutches, 
and  it  is  only  a  question  of  making  the  clutches 
large  enough  to  enable  them  to  transmit  power 
in  any  desired  amount. 

The  energizing  circuit  is  controlled  by  means  of 
a  switch  placed  at  a  convenient  point,  which  is  quite 
a  decided  advantage  over  the  ordinary  friction  clutch. 
It  thus  becomes  possible  in  throwing  a  generator 
in  or  out  of  service  to  control  it  entirely  from  the 
switchboard,  where  all  the  regulating  devices  and 
measuring  instruments  are  within  the  reach  of  one 
attendant.  These  magnetic  clutches  also  possess 
the  advantages  of  neat  appearance  and  compact  de- 
sign. Even  in  the  larger  sizes  the  amount  of  space 
occupied  upon  the  shaft  is  not  much  more  than 
twice    the   diameter   of   the    shaft,    and   bv   using    a 


than  would  be  used  by  four  16-candlcpower  incan- 
descent lamps,  and  the  loss  in  the  clutch  due  to  the 
continuous  use  of  the  electric  current  while  the 
clutch  is  in  operation  amounts  to  only  one-hundredth 
of  one  per  cent,  of  the  power-transmitting  capacity. 
Although  these  clutches  were  developed  for  use 
in  connection  with  the  Arnold  system  of  power- 
station  construction,  their  application  is  in  no  way 
limited  to  the  demands  of  this  system,  and  they  have 
been  adapted  and  adopted  for  other  purposes.  A 
number  have  been  made  to  connect  large  synchro- 
nous motors  to  their  load  in  such  a  way  that  they  can 
be  quickly  disconnected  in  case  of  accident,  and 
they  have  also  been  built  for  use  upon  line  shafting. 


Durability  of  Electricity. 

The  question  of  the  durability  of  electricity  trans- 
mitted from  Canada  to  the  United  States  having 
been  raised,  it  is  expected  that  the  Treasury  De- 
partment, where  the  important  question  is  being 
considered,  will  render  a  decision  that  will  not  only 
announce  the  government's  position  in  the  prem- 
ises, but  which  is  also  likely  to  be  taken  as  a  prece- 
dent by  other  countries.  It  is  not  strange  that 
this  question  should  come  up  first  in  the  United 
States  Treasury  Department,  for,  undoubtedly,  the 
conditions  now  existing  and  prospective  at  Niagara 
Falls  are  what  has  brought  the  matter  up.  For 
this  reason  the  decision  that  will  be  rendered  will 


ARNOLD  MAGNETIC  CLUTCH. 


flange  forged  solid  on  the  end  of  the  shaft  they  can 
be  made  to  occupy  even  less  space  when  used  as 
jat-a£E  couplings.  Owing  to  their  having  no  pro- 
jecting surface  or  parts  to  catch  the  air  when  in 
operation  the  windage  resistance  is  negligible.  The 
greatest  advantage,  however,  of  this  form  of  clutch 
over  others  is  the  fact  that  it  is  self-contained — the 
"action  and  reaction"  being  within  the  clutch  itself, 
and  consequently,  there  is  no  resulting  end  thrust 
upon  the  shaft  bearings  and  no  additional  friction 
load  due  to  the  operation  of  the  clutch. 

The  illustration  shows  the  largest  magnetic  clutch 
in  the  world.  It  is  100  inches  in  diameter  and  is 
capable  of  transmitting  3,000  horsepower  at  150  rev- 
olutions a  minute.  This  clutch  is  one  of  three  now 
in  use  connecting  the  engines  and  generators  in  the 
central  station  of  the  Imperial  Electric  Light,  Heat 
and  Power  company  at  St.  Louis.  This  form  of 
clutch  is  especially  applicable  to  the  large-sized  units 
now  being  installed   for  power-station   purposes. 

There  seems  to  be  no  reason  why  a  clutch  of  the 
type  shown  in  the  illustration  cannot  be  substituted 
for  the  flywheel  of  the  engine  in  many  cases,  thus 
making  the  weight  and  cost  of  the  engine  unit  fitted 
with  magnetic  clutches  but  little  more  than  the 
weight  and  cost  of  the  small  installation  fitted  with 
ordinary'  mechanical  couplings. 

The  current  is  carried  to  the  clutch  coils  through 
contact  rings  upon  the  side  of  the  clutch  and  carbon 
brushes  held  by  insulated  brush  holders.  The  elec- 
trical connections  are  simple  and  easily  accessible 
for  inspection. 

The  unique  feature  of  this  clutch  is  the  small 
amount    of   current   needed.     It    requires   no    more 


be  of  more  importance  in  the  immediate  region 
of  Niagara  than  any  place  else,  but  it  will  interest 
all  manufacturers  that  come  in  competition  with 
the  product  of  the  various  large  industries  at  Ni- 
agara  Falls. 

To  gain  an  accurate  idea  of  the  situation,  it  will 
be  well  to  review  briefly  the  power  development 
at  the  Falls.  On  the  New  York  side  of  the  river 
the  Niagara  Falls  Power  company  has  expended 
several  millions  of  dollars  in  the  development  of 
50,000  electrical  horsepower,  and  a  second  wheel- 
pit  of  the  same  capacity  has  been  started.  Many 
industries  are  now  using  the  developed  force.  The 
installation  of  the  Niagara  Falls  Power  company,  as 
it  stands  to-day,  makes  that  company  the  largest 
producer  of  electricity  in  the  United  States.  For 
this  reason  the  position  taken  by  this  company  on 
the  question  of  imposing  a -duty  on  the  transmitted 
current  is  interesting. 

The  same  capital  that  is  interested  in  the  Niagara 
Falls  Power  company  has  power  rights  on  the  Ca- 
nadian side  of  the  river,  under  the  name  of  the 
Canadian  Niagara  Power  company.  This  company 
is  now  sinking  test  holes  in  order  to  determine  the 
nature  of  the  rock  through  which  its  prospective 
tunnel  will  pass.  A  large  development  is  contem- 
plated. The  public  has  always  understood  that 
when  the  development  on  both  sides  of  the  river 
was  completed  the  two  stations  would  be  con- 
nected by  a  tie  line,  by  which  each  plant  would 
act  as  an  auxiliary  for  the  other.  In  this  way,  in 
case  of  severe  accident  to  either  of  the  plants,  the 
current  supply  of  the  other  plant  could  be  turned 
on  to  supply  the  deficiency.     These  conditions  make 


the  situation  of  unusual  interest.  The  Niagara 
Falls  Power  company  has  only  recently  completed 
an  eight-duct  power  conduit,  extending  from  its 
station  to  the  upper  steel-arch  bridge,  and  through 
this  conduit  cables  are  to  be  laid. 

The  Ontario  Power  company  is  another  factor 
in  the  situation.  This  company  has  a  franchise  from 
the  Dominion  government  to  develop  power  on 
the  Canadian  side  of  the  river,  and  while  it  has 
been  erroneously  intimated  that  the  Niagara  Falls 
Power  company  raised  the  duty  question,  it  is  now 
stated  that  the  matter  was  brought  to  the  attention 
of  the  Treasury  Department  officials  by  the  On- 
tario Power  company.  It  is,  of  course,  possible  that 
this  latter  company  sees  a  prospective  competitor 
in  the  Niagara  Falls  Power  company  or  the  Niag- 
ara Falls  Hydraulic  Power  and  Manufacturing  com- 
pany, or  that  it  feels  by  having  an  American  con- 
nection the  Canadian  Niagara  Power  company 
might  find  a  better  market  for  its  product  than  it 
could  find,  for,  at  the  best,  there  is  but  little  demand 
for  electric  power  on  the  Canadian  side.  By  having 
the  Treasury  Department  of  the  United  States  ren- 
der a  decision  that  electricity  transmitted  from  Can- 
ada is  properly  dutiable,  the  Ontario  Power  com- 
pany might  then  carry  the  decision,  as  a  precedent, 
to  the  Dominion  government  and  ask  that  gov- 
ernment to  take  retaliatory  legislation  or  make  re- 
taliatory rulings. 

The  position  taken  on  the  subject  by  the  Niagara 
Falls  Power  company  is  well  outlined  in  the  fol- 
lowing letter: 

Niagara  Falls,  N.  Y.,  January  20,  1900. 
The  Honorable  Secretary  of  the  Treasury,  Washington,  D.  C. 

Mr.  Secretary  :  Having  been  informed  by  Assistant  Secretary 
Spaulding  that  a  question  in  regard  to  tbe  dutiability  of  electric- 
ity generated  in  Canada  and  transmitted  to  the  United  States  is 
under  consideration  by  the  Treasury  Department,  I  beg  to  inform 
you  that  the  Niagara  Falls  Power  Company,  which  is  the  largest 
producer  of  electricity  in  the  United  States,  and  which  is  now 
developing  50,000  electrical  horsepower  at  Niagara  Falls,  N.  Y., 
where  electricity  generated  in  Canada  and  transmitted  to  the 
United  States  would  come  in  direct  competition  with  its  gener- 
ated power,  is  opposed  to  the  imposition  of  any  such  duty  and  has 
taken  official  action  upon  this  question. 

I  beg  further  to  inform  you  that  at  a  meeting  of  its  board  of 
directors,  held  on  the  19th  day  of  January,  1900.  the  following  re- 
solution was  unanimously  adopted  : 

"Whereas,  This  board  is  informed  that  the  Treasury  Depart- 
ment of  the  United  States  is  considering  the  question  of  the  duti- 
ability of  electricity  generated  in  Canada  and  transmitted  to  the 
United  States;  it  is 

"Resolved,  That  this  company  is  opposed  to  the  imposition  of 
any  duty  upon  electricity  generated  in  Canada  and  transmitted 
to  the  United  States;  that  it  is  the  sense  of  this  board  that  the 
imposition  of  such  a  duty  is  not  required  for  the  protection  of 
any  American  industry,  and  also  is  objectionable  as  inviting  re- 
taliatory leeislation  or  rulings  by  the  Canadian  government." 
Respectfully  yours, 
W.  B.  RANKINE,  Second  Vice-president. 


American  Institute  to  Meet  in  Paris. 

The  one  hundred  and  thirty-ninth  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  held 
at  12  West  Thirty-first  street,  New  York  city,  on 
Wednesday,  January  24th,  with  President  Kennelly 
in  the  chair.  Seventy-five  members  and  guests 
were  present.  A  paper  was  presented  by  Mr.  Fitz- 
hugh  Townsend  of  New  York  city  on  "A  New 
Method  of  Tracing  Alternating-current  Curves." 
The  discussion  was  opened  by  Dr.  Sheldon  and  con- 
tinued by  Mr.  C.  P.  Steinmetz  and  Dr.  M.  I.  Pupin. 
A  paper  was  also  read  by  Mr.  Charles  P.  Steinmetz 
of  Schenectady,  entitled  "Notes  on  Single-phase 
Induction  Motors  and  the  Self-starting  Condenser 
Motor."  Messrs.  Pupin,  Bradley  and  others  took 
part  in  the  discussion. 

At  the  meeting  of  the  council,  held  in  the  after- 
noon, the  president  announced  the  deaths  of  James 
Hamblet,  formerly  a  vice-president  and  manager 
of  the  Institute,  and  Samuel  Dana  Greene,  who  at 
the  date  of  his  decease  was  serving  the  first  year  of 
his  term  as  manager.  The  president  stated  that 
he  had  appointed  committees  to  prepare  suitable 
resolutions  and  memorials,  to  be  printed  in  the 
transactions. 

It  was  voted  to  hold  the  next  general  meeting  of 
the  Institute  in  Philadelphia,  which  should  adjourn 
to  meet  in  Paris  on  August  16th.  The  date  of  meet- 
ing in  Philadelphia  was  not  fixed.  Over  60  mem- 
bers have  promised  to  attend  the  European  meeting. 

The  following-named  associate  members  were 
elected:  Bernhard  A.  Behrend,  Erie,  I?a.;  Edmund 
Walter  Beveridge,  Bombay,  India;  John  Denham, 
Cape  Town,  South  Africa;  Paul  H.  Evans,  Mexico 
City;  George  Greenwood,  Jalapa.  V.  C,  Mexico; 
Gwyllym  R.  Holmes,  Baltimore,  Md.;  J.  E.  Hindon 
Hyde  and  Benjamin  Magnus,  New  York  city; 
Harry  B.  Niles,  Mexico  City;  Alois  J.  J.  Pfeiffer, 
Milan.  Italy;  Charles  Oscar  Poole,  San  Francisco, 
Cal. ;  Wilfred  Van  Nest  Powelson,  Schenectady,  N. 
Y.;  Frederick  Alexander  Saylor,  Reading,  Pa.;  R. 
L.  Selden,  Jr.,  Deep  River.  Conn.;  J.  Harry  Shearer, 
Robert  R.  Shephard  and  Milton  T.  Thompson,  Mex- 
ico  City,    Mexico;   Max  W.    Zabel,   Chicago,   111. 

The  following-named  associate  members  were 
transferred  to  full  membership:  Douglas  Young 
Walter,  Baltimore,  Md.;  Robert  T.  E.  Lozier,  New 
York  city;  H.  A.  Storrs,  New  London,  Conn. 


National  Electric  Light  Association. 

The  time  for  holding  the  twenty-third  convention 
of  the  National  Electric  Light  association  has  been 
decided  upon.  It  is  May  22,  23  and  24,  1900.  The 
meeting  will  be  held  in  Chicago.  General  S.  T. 
Carnes  of  Memphis,  Tenn.,  is  president  of  the  asso- 
ciation, and  George  F.  Porter  of  136  Liberty  street, 
New  York,  is  secretary. 
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Printing  by  Niagara  Power. 
Xiagara    electric    power    is   used    in    Buffalo 


for 


various  purposes.  It  lights  the  streets,  stores  and 
offices;  it  operates  the  street-railway  lines,  elevators 
and  machine  shops.  It  is  used  in  running  priming 
?  and  the  other  necessary  machinery  in  the 
large  publishing  house  of  the  Matthews-Northnip 
company,  and  a  brief  description  of  the  installation 
may  be  01  interest. 
Three    oil-insulated     static    transformers    of    the 


FIG.    2.      PRINTING     EV     NIAGARA      POWER.  —   FRONT     OF 
SWITCHBOARD   IN    MATTHEWS-NORTHRUP  PLANT.    # 

Wcstinghouse  type  receive  the  three-phase  current 
From  the  sub-station  of  the  Cataract  Power  and 
Conduit  company  and  reduce  the  2,200-volt  alter- 
nating current  to  a  lower  potential  of  .'20  volts. 
The  three-phase  Wcstinghouse  motor  shown  in  Fig. 
1  supplies  125  horsepower  at  the  lower  pressure 
and  has  a  speed  of  490  revolutions  a  minute.  The 
front  and  rear  of  the  alternating-current  switchboard 
are  shown  in  Figs.  2  and  3. 

For   ordinary    lighting    and    tor    photo-engraving 


FIG.   3.     PRINTING  BV  NIAGARA  POWER. — REAR  OF  SWITCH- 
BOARD IN  MATTHEWS-NORTHRUP  PLANT. 

work  a  direct  current  is  used  which  is  supplied 
from  a  Thompson-Ryan  continuous-current  dynamo 
of  100-kilowatt  capacity.  This  machine  is  operated 
by  the  three-phase  motor  at  a  speed  of  600  revolu- 
tions  a  minute,  through  the  necessary  counter- 
shafting,  and  delivers  a  current  of  900  amperes  at 
125  volts. 

I  he  Buffalo  Express  is  printed  by  means  of  this 
electrical  plant,  and  it  declares  that  transformers, 
motors  and   switchboard   apparatus  have   given   en- 


tire satisfaction.  It  calls  attention  to  the  cleanliness 
and  economy  of  power  and  space  of  the  electric  drive 
which  is  particularly  adapted  to  printing  establish- 
ments turning  out  high-class  work.  The  state- 
ment is  made  that  since'  electric  power  was  intro- 
duced in  the  Government  Printing  Office  at  Wash- 
ington the  output  has  been  increased  about  15  per 
cent,    without  increasing  the  cost  of  production. 


Yerkes  versus  Pingree. 

There  was  a  noteworthy  debate  on  the  municipal- 
ownership  question  before  the  Marquette  Club  of 
Chicago  on  Saturday  night.  Those  doughty  cham- 
pions for  and  against  the  municipal-ownership  prop- 
osition. Governor  H.  S.  Pingree  of  Detroit  and 
Mr.  C.  T.  Yerkes  of  Chicago,  were  the  principal 
speakers,  and  Professor  J.  Laurence  Laughlin  of  the 
University  of  Chicago  summed  up. 

Both  sides  advanced  time-honored  arguments,  but 
they  were  presented  forcibly.  The  governor  charged 
that  the  private-ownership  men  were  actuated  by 
motives  of  self-interest,  while  there  was  no  way  in 
which  those  on  the  other  side  could  profit  by  the 
success  of  the  municipal-ownership  movement: 
the  benefits  would  then  accrue  to  the  whole  people, 
not  to  a  privileged  few.  To  this  Mr.  Yerkes  an- 
swered: "If,  after  studying  this  subject — and  I  have 
studied  it  well — it  had  been  shewn  to  me  that  mu- 
nicipal ownership  was  proper,  it  would  have  been 
my  pleasure  to  have  closed  all  my  interests  in  cor- 
porations opposed  to  that  theory,  and  for  the  reason 
that  my  belief  is  that  whatever  is  right  will  ulti- 
mately prevail.  My  feelings  also  are  that  the  world 
is  too  large,  and  there  are  too  many  places  where 


private  corporations,  all  the  charges  must  be  given 
that  would  go  into  the  private  corporation,  other- 
wise the  city,  while  it  might  be  a  gainer  in  the  elec- 
tric-lighting plant,  would  be  the  Joser  in  that  much 
taxes." 

Governor  Pingree  was  confident  that  not  many 
years  hence  municipal  ownership  of  street  railways 
would  be  an  accomplished  fact,  and  he  cited  the 
success  of  public  waterworks.  He  said  that  mu- 
nicipal ownership  should  not  be  confounded  with 
the  general  understanding  of  socialism.  The  cry 
of  "socialism"  was  unfairly  raised  by  those  opposed 
to  municipal  ownership,  with  intent  to  deceive.  As 
to  the  argument  that  municipal  corruption  made 
economical  ownership  impossible,  the  speaker  as- 
serted that  there  was  infinitely  more  corruption  in 
the  management  of  private  corporations  than  in 
public  ones.  Governor  Pingree  expressed  the  be- 
lief that  public  ownership  would  purify  instead  of 
corrupt  municipal  government,  by  bringing  a  larger 
proportion  of  citizens  to  a  better  realization  of  ob- 
ligations of  citizenship. 

Mr.  Yerkes  contended  that  if  the  business  of  the 
great  corporations  were  conducted  by  government, 
municipal  or  otherwise,  a  great  political  machine 
would  be  formed  and  that  it  would  be  almost  impos- 
sible to  disrupt  the  machine.  Civil  service,  par- 
ticularly in  Chicago,  is  practically  a  myth.  Mr. 
Yerkes  quoted  from  a  committee  of  the  New  York 
Legislature  as  follows:  "As  an  abstract  proposi- 
tion we  believe  that  no  government,  either  national, 
state  or  municipal,  should  embark  in  a  business 
that  can  be  as  well  conducted  by  private  enterprise. 
The  reverse  of  this  proposition  carried  out  to  a 
logical    conclusion    would    put    all    business    cnter- 


FIG.   I.       PRINTING  BY   NIAGARA  POWER. — THREE-PHASE  MOTOR  DRIVING  MACHINERY  IN    MATTHEWS-NORTHRUP  PLANT. 

our  time  and  energies  can  be  devoted,  to  waste  them 
on  a  doomed  cause." 

Governor  Pingree  asserted  that  there  were  nearly 
400  public-lighting  plants  in  the  United  States. 
"Under  public  ownership  of  lighting  plants,"  he 
said,  "it  is  not  necessary  to  pay  dividends  and  in- 
terest upon  excessive  or  'watered'  capitalization. 
Therefore,  it  is  as  clear  as  day  that  under  public 
ownership  the  cost  to  the  city  must  be  less.  In 
oilier  words,  light  is  furnished  at  cost.  Consumers 
pay  nothing  for  dividends  and  interest  on  'water.' 
For  instance,  in  Detroit,  the  cost  per  street  arc  lamp 
under  the  last  year  of  private  contract,  1893,  was 
?I30  per  lamp.  Last  year,  under  municipal  owner- 
ship, the  cost  was  $75.56  per  lamp,  a  saving  of  $54-44 
per  lamp.  This  means  an  annual  saving  to  Detroit 
of  over  $100,000,  there  being  about  2,000  lamps.  I 
know  this  to  be  true  and  to  be  a  fair  comparison. 
I;  is  also  true,  to  a  greater  or  lesser  degree,  of  all 
public-lighting  plants." 

To  answer  this  Mr.  Yerkes  cited  Samuel  Insull's 
article  on  the  Detroit  municipal  plant  and  said:  "He 
I  Mr.  Instill  1  takes  their  own  figures  for  expenses, 
not  questioning  whether  economies  are  practiced 
111  the  operation  or  not;  but  he  shows  that  the  re- 
ported  cost  for  1896  was  $8.1.70  a  lamp  and  that  the 
true  cost  was  $140.86  a  lamp.  It  appears  that  there 
was  a  private  company  which  offered  a  10-year  con- 
tract at  the  rate  of  $102.20  a  lamp.  The  apparent 
saving,  according  to  the  municipal  statement,  was 
$17.50  a  lamp.  As  there  were  about  1,500  lamps  in 
operation,  the  saving  would  be  $26,250,  but  as  the 
actual  cost  was  $140.86,  the  loss  was  $38.66  a  lamp, 
making  $57,990  the  loss  sustained  by  the  city.  It 
may  lie  claimed  that  the  omission  of  the  charge  for 
'-i\c;  is  proper  under  a  municipal  ownership;  but 
that  cannot  be;  it  is  not  proper.  If  there  were  no 
taxes  from  corporations  the  city  would  be  the  loser, 
and  if  the  cost  of  operation  is  to  be  compared  with 


prises  under  government  management  and  control 
and  leave  to  citizens  no  hope,  ambition  or  aspiration 
beyond  that  of  seeking  an  official  position  that  af- 
fords a  meager  existence."  He  cited  the  failure  of 
the  municipal  gas  plant  in  Philadelphia  and  pointed 
out  the  disadvantages  and  restrictions  of  the  mu- 
nicipal ownership  of  street  railways,  as  shown  by 
the  experience  of  cities  in  England  and  Scotland. 
Mr.  Yerkes  concluded  as  follows:  "But  above  all 
[  claim  that  municipal  ownership  is  contrary  to  the 
principles  of  our  free  government  and  detrimental 
to  the  growth  of  our  country  and  our  progress  as  a 
free  people.  Let  me  ask  what  has  built  up  this  coun- 
try to  the  condition  and  position  it  occupies  today? 
Is  it  not  that  every  man,  woman  and  child  who  has 
the  means  is  able  to  invest  the  product  of  his  thrift  in 
whatever  way  he  may  desire?  I  wish  to  ask  whether 
you  think  the  great  developments  which  we  have 
had  in  the  United  States  during  the  last  50  years 
would  have  been  to  the  extent  they  are  to-day  had 
these  utilities  been  under  government  control.  The 
fact  that  they  have  not,  that  the  people  individually 
and  collectively  have  had  an  opportunity  under 
the  laws  of  our  land  to  invest  their  money  in  what 
frequently  seemed  most  hazardous  undertakings,  has 
built  up  this  aggregation  of  commonwealth  to  the 
point  that  it  attains  to-day.  It  is  my  opinion  that 
what  we  require  is  not  municipal,  but  private  own- 
ership. Let  the  corporation  deal  fairly  with  the 
municipality  and  the  municipality  with  the  corpora- 
tions. It  is  this  condition  we  need  and  not  municipal 
ownership." 

In  summing  up  Professor  Laughlin  said:  "The 
corruption  under  private  ownership  arises  from  the 
low  moral  tone  of  the  community,  and  there  is  no 
ground  for  assuming  that  the  same  promoters  and 
aldermen  will  become  perfect  beings  because  we 
have  municipal  ownership  of  street  railways."  The 
only  remedy  was  a  genera!  awakening  of  civic  virtue. 


February  3,   1900 

Miss  Woods  in  Electric  Runabout. 

Miss  Florence  E.  Woods  has  the  distinction  oi 
being  certainly  the  first  and  probably  the  only 
woman  in  the  city  of  New  York  who  has  obtained 
official  permission  to  operate  an  automobile  in  Cen- 
tral Park.  The  park  commissioners  of  that  city 
have  taken  serious  views  of  possible  interference 
with  pleasure  riding  and  driving  by  the  operation 
of  automobiles  and  have  determined  that  only  per- 
sons examined  and  authorized  shall  have  the  privi- 
lege of  operating  the  horseless  vehicles  in  the  parks. 
Miss  Woods  is  entirely  familiar  with  the  operation 
of  electric  vehicles,  as  her  father,  Mr.  C.  E.  Woods, 


WESTERN    ELECTRICIAN 
The  Polyphase  Induction  Motor. 

By  Ralph  D.  Mershon. 
Part   II. 

So  far  we  have  assumed  that  the  currents  pro- 
ducing these  magnetizations  are  direct  currents, 
whose  values,  controlled  by  rheostats  or  otherwise, 
are  made  to  vary  between  zero  and  a  certain  max- 
imum, and  from  this  maximum  to  zero  again,  at 
which  point  the  connections  are  reversed  and  the 
current  then  increased  to  its  maximum  value  in 
the  opposite  direction.  It  is  not  necessary,  how- 
ever, to  use  direct  currents  manipulated  in  this  la- 
borious fashion,  as  a  two-phase  alternating-current 
generator  will  supply  currents  which  will  pass 
through  precisely  the  same  values  as  those  which 
we  have  supposed  the  direct  currents  to  pass 
through. 

Fig.  6  shows  two  curves,  which  may  be  taken  as 
representing  the  currents  supplied  by  the  two  cir- 
cuits of  the  two-phase  generator.  The  significance 
of  Fig.  6  is  as  follows:  Points  on  the  line  (XX) 
represent  different  positions  of  the  generator  arma- 
ture producing  the  currents  whose  curves  are  (A) 
and  ^B),  just  as  points  on  the  horizontal  line  in  a 
steam-engine-indicator  diagram  represent  different 
positions  of  the  piston.  The  lengths  of  the  lines 
(j).  (4))  (0,  etc.,  represent  ihe  strength  of  the  cur- 
rent flowing  for  the  position  of  the  armature  to 
which  they  correspond,  just  as  in  an  indicator  dia- 
gram vertical  lines  represent  steam  pressure  for 
the  positions  of  the  piston  to  which  these  lines  cor- 
respond. For  instance,  the  length  of  the  line  (3) 
represents  the  strength  of  current  flowing  in  one 
direction,  which  we  will  call  the  positive  direction, 
in  the  circuit  of  curve  (A),  while  the  line  (7)  rep- 
resents the  strength  of  current  flowing  in  the  op- 
posite or  negative  direction  in  the  circuit  of  (A). 
Similarly,  the  lines  of  (5)  and  (9)  represent  positive 
and  negative  currents  in  the  circuit  of  (B).  Some 
lines,  such  as  (4)  and  (5),  represent  currents  in 
both  of  the   circuits.     These  lines  must  be  consid- 


MISS    WOODS    IN    ELECTRIC    RUNABOUT. 

general  manager  of  the  Woods  Motor  Vehicle  com- 
pany of  Chicago,  has  been  a  designer  of  automo- 
bile equipments  for  years.  She  obtained  the  de- 
sired permit  without  difficulty,  and  has  the  honor 
of  being  the  first  woman  thus  selected  for  pro- 
ficiency in  automobile  operation.  In  the  picture 
Miss  Woods  is  shown  in  her- new  electric  runabout 
on  a  New  York  street. 


Electrical  Antiseptic  Apparatus. 

The  accompanying  illustration  shows  the  details 
of  an  oddity  in  antiseptic  apparatus  for  which  James 
A.  Merritt  of  Boston  was  granted  a  patent  last 
week.  The  invention  is  to  be  used  for  the  disin- 
fection of  razors,  shaving  brushes,  etc.  It  consists 
of  a  receptacle  which  contains  an  antiseptic  solution. 
In  the  solution,  separated  at  seme  distance  from 
each  other,  are  battery  electrodes,  connected  to  a 
battery  and  induction  coil.  Elongated  holders  per- 
forated at  their  lower  ends  and  provided  with  air- 


ELECTRICAL    ANTISEPTIC    APPARATUS. 

tight  covers  at  their  upper  ends  are  adapted  to  re- 
ceive the  razor  or  other  article  to  be  disinfected. 
When  the  holders  have  their  perforated  ends  im- 
mersed in  the  solution  between  the  electrodes  it  is 
said  that  the  articles  contained  within  the  holders 
are  quickly  and  thoroughly  disinfected. 


Power  from  the  Big  Hole  River. 

The  electric-power  plant  at  the  Big  Hole  River, 
20  miles  from  Butte,  Mont.,  has  finally  been  com- 
pleted and  put  in  operation.  The  power  is  trans- 
mitted 20  miles  overland  to  Butte.  There  are  two 
generators  of  1,000  horsepower  working,  and  two 
more  are  in  position  to  be  operated  soon.  The 
works  are  so  constructed  as  to  admit  of  an  addi- 
tional 1,000  horsepower  being  developed.  The  wire 
from  the  power  station  to  Butte  crosses  the  conti- 
nental divide,  and  was  a  very  difficult  piece  of  work. 
To  protect  it  from  lightning  a  line  of  barbed  wire 
is  strung  two  feet  over  the  tops  of  the  poles  and 
grounded  ever}'  eighth  pole. 
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pole.  Line  (8)  of  Fig.  6  shows  that  both  of  the 
currents  in  the  two  circuits  are  equal,  but  both  nega- 
tive. 

The  four-pole  field  shown  in  Fig.  3  will,  there- 
fore, if  it  have  its  poles  properly  wound  with  coils 
to  which  are  supplied  two-phase  alternating  current, 
produce  a  rotating  magnetic  field.  If  in  this  field 
we  place  a  closed  conductor,  free  to  rotate,  we 
should  expect  it  to  behave  as  does  the  copper  disk, 
above  described,  in  the  presence  of  the  rotating 
magnet.  If  in  this  field  we  should  place,  instead 
of  an  armature,  a  solid  copper  cylinder  provided 
with  suitable  shaft  and  bearings,  we  should  expect 
this  cylinder  to  rotate  and  to  be  capable  of  carrying 
more  or  less  load  as  a  motor.  If,  however,  instead 
of  the  solid  copper  cylinder,  we  place  in  the  field 
of  Fig.  3  an  iron  cylinder,  properly  mounted  an 
a  shaft  and  bearings  and  having  longitudinal  holes 
or  slots  at  its  periphery  in  which  are  wound  short- 
circuited  coils,  or  in  which  are  placed  copper  bars 
short-circuited  by  rings  at  each  end  of  the  iron  cyl- 
inder, the  result  obtained  will  be  better  than  that 
in  the  case  of  the  copper  cylinder,  since  the  iron 
cylinder  will  furnish  a  better  path  for  the  lines  of 
force. 

Let  Fig.  7  represent  a  motor  constructed  in  this 
way.  (F)  is  the  four-pole  field,  which,  since  it  is 
acted  upon  by  alternating  currents,  must  be  lam- 
inated, and  (a)  is  a  laminated-iron  cylinder  pro- 
vided with  a  shaft  and  bearings  (not  shown),  (b), 
(b),  (b),  etc.,  are  copper  bars  placed  in  longitudinal 
slots  in  the  periphery  of  the  cylinder  (a),  which 
we  will  call  for  the  present  the  armature.  The  terms 
armature  and  field  will,  for  the  present,  be  used 
in  describing  these  two  elements,  although,  as  will 
be  shown  later,  it  were  better  to  use  the  terms  pri- 
mary and  secondary.  The  copper  bars  (b),  (b),  (b) 
are  short-circuited  at  each  end  of  the  armature  by 
a  ring  (R),  to  which  they  are  soldered  or  bolted. 
We  have  now  a  two-phase  induction  motor,-  which 
will  behave  in  a  good  deal  the  same  way  as  the 
copper  disk    which  has  been  discussed. 

Instead  of  the  elementary  circuits  shown  in  Fig. 


FIG.    6.       POLYPHASE    INDUCTION    MOTOR. 


ered  as  made  up  of  two  superposed  lines,  one  for 
the  circuit  of  (A)  and  one  for  the  circuit  of  (B). 

Referring  again  to  Figs.  3,  4  and  5  (page  60, 
Western  Electrician,  January  27th),  suppose  that  the 
poles  (Ai),  (A2)  are  magnetized  by  the  current 
represented  by  the  curve  (A),  and  that  (Bi)  and 
(B2)  are  magnetized  by  the  current  of  the  curve 
(B).  Suppose,  that  when  the  current  of  curve  (A) 
has  a  positive  value,  its  direction  in  the  coils  mag- 
netizing (Ai),  (A2)  is  such  as  to  make  (Ai)  a  north 
pole  and  (A2)  a  south  pole.  Then  when  the  current 
of  curve  (A)  has  a  negative  value  (Ai)  will  be  a 
south  pole  and  (A2)  a  north  pole.  Similarly,  when 
the  current  of  curve  (B)  is  positive,  (Bi)  will  be  a 
north  pole  and  (B2)  a  south  pole,  and  when  the 
current  is  negative,  (Bi)  will  be  a  south  and  (B2) 
a  north  pole. 

Now,  if  we  carefully  follow  out  the  values  of  the 
currents  in  circuits  of  (A)  and  (B)  and  their  resultant 
magnetizations,  we  will  find  that  the  magnetizations 
pass  through  the  same  changes  as  those  which  were 
described  above  in  the  case  of  the  direct  current. 
For  instance,  when  the  generator  armature  is  in 
such  a  position  that  the  curves  (A)  and  (B)  have 
the  values  shown  by  the  line  (3)  in  Fig.  6,  the  mag- 
netization in  the  four-pole  field  will  be  that  of  Fig. 
3,  since,  as  Fig.  6  shows,  the  current  at  this  instant 
in  circuit  (A)  has  a  positive  value  equal  to  the 
length  of  the  line  (3),  while  the  current  in  the  cir- 
cuit (B)  is*  zero.  When  the  position  of  the  gen- 
erator armature  is  such  that  the  currents  in  the 
circuits  (A)  and  (B)  are  those  shown  by  the  line 
(4)  in  Fig.  6,  the  magnetization  in  the  four-pole 
field  is  that  shown  by  Fig.  4,  since,  as  Fig,  6  shows, 
the  currents  in  the  circuits  (A)  and  (B)  are  equal 
and  both  positive,  each  being  equal  to  the  length 
of  the  line  (4).  The  line  (5)  in  Fig.  6  represents  the 
current  conditions  for  Fig.  5,  since  the  current  in 
circuit  (B)  has  risen  to  a  positive  value  equal  to 
the  line  (5),  while  the  current  in  circuit  (A)  has 
fallen    to    zero. 

By  continuing  these  steps  we  will  find  that  by 
the  time  we  have  gotten  to  line  (11)  of  Fig.  6  we 
shall  have  made  a  complete  rotation  of  the  mag- 
netic field  and  arrived  again  at  the  condition  of  Fig. 
3.  For  instance,  line  (6)  of  Fig.  6  represents  the 
condition  where  the  currents  in  circuit  (B)  and 
circuit  (A)  are  equal  in  values,  but  while  that  in 
(B)  is  positive,  that  in  (A)  is  negative,  which  cor- 
responds to  the  condition  where  (Bi)  and  (A2)  are 
north  poles  and  (Ai)  and  (B2)  are  south  poles. 
Line  (7)  of  Fig.  6  shows  that  for  the  position  of  the 
generator  armature  at  that  instant  the  current  in 
the  circuit  (A)  has  attained  its  full  value,  but  in 
the  negative  direction,  so  that  while  (Ai)  and  (A2) 
only  are  magnetized  as  in  Fig.  3,  (Ai)  is  a  south 
pole  and  (A2)  a  north  pole,  whereas,  at  the  be- 
ginning,  (Ai)   was  a  north  pole  and  (A2)  a  south 


2,  we  have  the  copper  bars  and  the  closed  circuits 
which  they  make  through  the  end  ring,  and  instead 
of  the  rotating  magnet  we~have  a  rotating  magnetic 
field  produced  by  alternating  currents.  Suppose 
the  armature  (a)  to  be  at  rest.  On  closing  the 
switches  which  connect  the  windings  of  the  field 
(F)  with  the  two-phase  generator,  a  rotating  field 
will  be  produced,  which  will  induce  currents  in  the 
closed  circuits  formed  by  the  bars  and  the  short- 
circuiting  end  rings  of  the  armature  (a),  and  these 
currents  will  have  such  a  direction  as  will  tend  to 
overcome  or  nullify  the  motion  of  the  magnetic 
field  producing  them.  That  is,  the  direction  of 
these  currents  will  be  such  as  will  tend  to  produce 
a  rotation  of  the  armature  (a),  which,  if  left  free 
to  move,  will  begin  to  rotate  and  gradually  in- 
crease in  speed  of  rotation,  until  its  speed  approaches 
that  of  the  rotating  field  which  is  sweeping  around 
the  interpolar  space  of  the  four-pole  field  (F). 

As  in  the  case  of  the  disk  and  rotating  magnet, 
ihe  final  speed  to  which  the  armature  settles  down 
will  depend  upon  the  friction  of  its  bearings.  The 
greater  the  speed  which  it  acquires  the  less  will 
be  the  relative  speed  between  it  and  the  magnetic 


FIG.    7.       POLYPHASE    INDUCTION    MOTOR. 

field,  and  consequently  the  weaker  will  be  the  cur- 
rents induced  in  the  short-circuited  winding.  Its 
speed  will,  therefore,  as  in  the  case  of  the  disk,  in- 
crease to  the  point  where  the  difference  between 
its  speed  and  that  of  the  rotating  field  induces  cur- 
rents of  strength  just  sufficient  to  produce  a  torque 
necessary  for  overcoming  friction.  If,  by  means  of 
a  pulley  and  belt,  the  armature  be  made  to  carry 
load,  it  will  slow  down  to  such  a  point  that  the 
difference  between  its  speed  and  that  of  the  rotating 
field  is  sufficient  for  the  generation  in  the  short- 
circuited  winding  of  currents  of  sufficient  strength 

[Continued  on  page  77.] 
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six  months  and  was  an  exhaustive  one,  with  spe- 
cially devised  testing-  apparatus.  The  results  are 
summarized  in  the  tabic  given,  the  highest  mean 
oi  1  fficiency  being  attained  by  an  English  battery. 
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A  date  ahead  to  be  noted  with  care  is  that  of  the 
convention  of  tin-  National  Electric  Light  associa- 
tion at  Chicago  on  May  22d,  23d  and  24th  of  this 
year.  It  is  true  that  it  is  nearly  four  months  in  the 
future,  but  it  is  none  too  early  for  central-station  and 
supply  men  to  begin  to  make  their  arrangement;  to 
attend. 


In  formally  announcing  that  it  is  opposed  to  the 
imposition  of  any  duty  upon  electricity  generated 
in  Canada  and  transmitted  to  the  United  States  the 
Niagara  Falls  Power  company  takes  a  very  sensible 
position.  As  a  nation,  the  United  States  ought  not 
to  need  protection  in  the  electricity-generating  busi- 
ness. Let  the  electric  power  come  or  go  over  the 
boundary  line  without  let  or  hindrance  in  the  shape 
of  customs  duties.  If  the  Niagara  Falls  Power  com- 
pany does  not  object — and  it  ought  to  know  its 
own  business  best — it  is  not  likely  that  any  other 
American  industry  can  suffer  from  the  free  importa- 
tion of  foreign-generated  electricity. 


From  sober  Philadelphia  to  gay  Paree  is  rather 
an  abrupt  transition,  but  electrical  engineers  are 
well  inured  to  variations  in  pressure,  and  so.  the 
plan  of  holding  the  general  meeting  of  the  Insti- 
tute in  the  Quaker  City  with  adjournment  to  meet 
in  Paris  a  few  weeks  later  will  probably  be  accom- 
plished without  the  blowing  of  a  fuse.  Over  60 
members  have  already  promised  to  attend  the  Eu- 
ropean meeting,  which  will  be  held  conjointly  with 
the  gathering  of  the  British  Institution  of  Electrical 
Engineers  in  Paris.  The  visitors  will  attend  the 
Electrical  Congress  to  be  held  in  connection  with 
the  exposition,  and  are  sure  to  have  a  profiable 
holiday.  _^^^^_^^_^^_ 

It  is  rather  curious  that  after  the  praise  bestowed 
on  the  submarine  boat  Holland  by  an  examin- 
ing board  of  naval  officers,  another  board,  by  the 
decisive  vote  of  four  to  one,  should  report  against 
the  purchase  of  the  vessel  by  the  Navy  Department. 
But  it  appears  that  the  objections  were  partly  of  a 
financial  nature  and  partly  based  on  the  belief  that 
the  usefulness  of  craft  of  this  nature  in  naval  war- 
fare has  not  been  demonstrated.  There  was  no  tech- 
nical criticism  of  the  plans  or  construction  of  the 
Holland  itself,  and  although  the  action  of  the  con- 
struction board  is  believed  to  assure  the  declination 
of  the  offer  of  sale  in  this  particular  case,  it  by  no 
means  follows  that  the  practicability  of  submarine 
boats  in  general  has  been   impugned. 


The  somewhat  startling  statement  is  made  by  a 
Vienna  correspondent  that  the  president  of  the  Hun- 
garian state  railways  has  petitioned  the  ministry  of 
commerce  for  permission  to  make  a  trial  of  accum- 
ulator cars  between  Vienna  and  Budapest,  "in  order 
to  ascertain  whether  or  not  the  entire  traffic  of  the 
Hungarian  state  railways  may  be  carried  on  by  this 
means."  The  ministry  has  given  its  consent  to  the 
experiment  and  "it  is  hoped  by  engineers  both  in 
Hungary  and  Austria  that  before  long  electric  auto- 
locomotives  may  be  in  use  on  all  the  railways  be- 
longing to  the  state."  It  would  be  interesting  to 
know  exactly  what  is  proposed  in  Hungary.  It 
seems  unlikely  that  a  serious  effort  to  operate  by 
storage  batteries  freight  and  passenger  trains  between 
Vienna  and  Budapest,  150  miles  apart,  is  in  con- 
templation. Both  engineering  and  financial  objec- 
tions would  seem  to  combine  to  make  the  plan  im- 
practicable. And  yet  the  language  of  the  dispatch 
seems  quite  clear.  Unless  the  correspondent  is  mis- 
taken, it  would  be  interesting  to  study  the  engineers' 
plan  for  pulling  the  heavy  trains  up  the  grades  that 
may  be  supposed  to  exist,  and  also  to  have  the  fig- 
ures on  the  economy  effected  by  the  change. 


The  thorough  and  scientific  manner  iu  which  tests 

are  conducted  in  France  is  shown  by  M   de  Courcy's 

article  on  the  recently  completed  competitive  tests 

umulators  for  automobiles.     The  ordeal  lasted 


In  the  artillery  service  of  the  United  States  army, 
particularly  in  fortifications,  electricity  now  plays 
a  conspicuous  part.  The  need  of  enlisted  men  and 
non-commissioned  officers  conversant  with  elec- 
trical work  is  recognized,  and  it  is  reported  that  Cap- 
tain George  Anderson,  Seventh  Artillery,  has  been 
ordered  to  proceed  to  Fort  Monroe  for  duty  per- 
taining to  a  school  of  instruction  for  enlisted  men 
in  electricity  and  its  applications.  The  enlarge- 
ment of  electrical  equipment  at  many  posts  and 
the  creation  of  the  new  grade  of  electrician  sergeant 
to  meet  the  demands  of  the  service  make  it  neces- 
sary for  these  sergeants  and  other  enlisted  men 
to  obtain  a  more  extended  knowledge  of  electricity 
than  most  of  them  possess.  Electrician  sergeants 
will  be  required  to  keep  in  cider  the  electrical 
equipments  of  their  posts,   and   they  should   there- 


fore have  a  general  knowledge  of  the  art  of  elec- 
trical application.  Examinations  of  candidates  for 
appointment  to  the  grade  of  electrician  sergeant 
are  now  conducted,  but  a  board  of  officers  was 
appointed  some  time  ago  to  formulate  more  specific 
rules  for  these  examinations.  A  report  from  this 
board  at  an  early  date  is  expected. 


That  excessively  up-to-date  and  "militantly  Brit- 
ish" publication,  Feilden's  Magazine,  well  says  that 
"nothing  mediocre,  stale  or  commonplace"  is  ad- 
. milled  to  its  columns.  At  least,  the  second  and 
third  adjectives  are  well  chosen,  if  the  following 
extract  from  an  editorial  on  the  effects  of  the  South 
African    war  may  be  taken  as   representative: 

Apart  altogether  from  the  vexed  question  of 
quick-firing  and  long-range  guns,  for  which  the 
home  authorities  are  responsible  and  have  to  answer 
to  the -nation,  do  our  engineers  and  manufacturers 
realize  that  even  if  the  whole  of  the  Transvaal  and 
Orange  Free  State  become  British  possessions  the 
vast  possibilities  of  our  trade  with  South  Africa  are 
in  jeopardy?  It  is  a  significant  fact  that  representa- 
tive American  and  German  firms,  with  that  sagacity, 
foresight  and  push  which  characterize  their  commer- 
cial dealings,  have  at  the  present  moment  a  number 
of  agents  in  Natal  absolutely  measuring  up  all  dam- 
age being  done  to  bridges,  railways,  towns,  etc.. 
and  are  actually  now  making  missing  or  damaged 
parts  for  delivery  on  the  spot  as  soon  as  the  war 
is  over.  We  have  the  best  authority  for  making 
this  statement.  We  know  of  no  British  firms  who 
are  acting  111  like  manner. 

Nothing  stale  or  commonplace  about  that,  to  be 
sure — captains  of  industry,  with  their  tape-lines, 
cheek  by  jowl  with  the  soldiers  of  the  queen.  The 
bitter  cup  of  grim  warfare  on  the  one  hand  is  trans- 
formed to  the  elixir  of  trade  on  the  other.  But 
who  are  these  extraordinarily  enterprising  Yankees 
and  Germans  with  their  orders  for  post-bellum  de- 
livery so  neatly  booked?  They  are  certainly  commer- 
cial heroes  and  deserve  to  be  known. 


As  the  Western  Electrician  pointed  out  when 
Mr.  R.  H.  Fyfe  resigned  his  membership  in  the 
Detroit  Public  Lighting  Commission,  one  of  the 
troubles  of  the  municipal-owneiship  plan  is  the 
rather  uncertain  tenure  of  office  of  citizens  of  capac- 
ity and  honesty  to  supervise  the  work.  Since  that 
time  Mr.  William  A.  Livingstone  has  resigned,  and 
Mr.  Ford  Starring,  the  secretary  of  the  commission, 
has  announced  that  he  is  not  a  candidate  for  re-elec- 
tion, owing  to  the  strong  opposition  to  him  on  the 
part  of  the  labor   unions. 

The  labor  question  is  even  more  complicated  in 
municipal  plants  than  in  private  enterprises,  because 
politics  is  mixed  up  in  it.  The  Detroit  lighting  com- 
missioners have  already  gone  through  one  lamp- 
trimmers'  strike,  and  now  it  is  announced  that  the 
plant  is  to  be  thoroughly  "unionized."  The  De- 
troit Free  Press,  in  describing  the  situation,  notes 
that  "One  of  the  trimmers  said  it  was  all  off  with 
the  introduction  of  the  long-burning  enclosed  arc 
lamp,  ajid  that  the  force  of  trimmers  would  soon 
be  increased  by  about  10  men,  adding  to  the  expense 
of  that  department  over  $7,000  per  year.  This  is  one 
of  the  most  expensive  departments  of  the  plant,  and 
an  attempt  at  economy  in  it  two  years  ago  was  the 
cause  of  the  trimmers'  strike."  Organized  labor 
has  a  representative  on  the  commission,  a  Mr.  Car- 
hartt,  and  he  says  that  not  only  should  all  employes 
belong  to  unions,  but  that  ihe  union  label  should 
be  prominent  on  everything.  How  he  would  dis- 
tinguish union  from  non-union  electricity  it  is  diffi- 
cult to  imagine.  But  the  whole  situation  shows  that 
the  very  best  of  municipal-ownership  experiments  is 
beset  with  difficulties  that  are  not  present  or  are 
greatly  minimized  in  the  more  normal  conditions 
of  private  proprietorship. 

While  on  this  subject,  it  is  interesting  to  note  that 
Bayonne,  N.  J.,  will  not  own  its  own  electric-light- 
ing plant,  as  City  Attorney  Benny  has  given  an  opin- 
ion that  "A  municipal  corporation  has  no  power 
except  such  as  is  given  it  by  the  Legislature.  The 
charter  of  the  city  is  silent  on  the  subject  of  own- 
ership by  the  city  of  either  electric-light  or  gas 
works;  consequently,  there  is  no  power  de- 
rived from  that  act.  There  has  not  been  any  gen- 
eral legislation  on  the  subject.  I  therefore  advise 
that  this  city  has  not  power  either  to  erect  or  own 
an  electric-light  plant."  New  Jersey  may  be  back- 
ward in  some  things,  but  central-station  men  will 
be  of  opinion  that  many  western  states  might  well 
emulate  the  absence  of  "general  legislation"  of  which 
the  city  attorney  speaks. 
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Mrs.  Roswell  Smith. 

Mrs.  Roswell  Smith  of  New  York  died  on  Janu- 
ary 21st  at  the  age  of  72.  It  was  Mrs.  Roswell 
Smith  who,  as  Miss  Annie  G.  Ellsworth,  then  a  girl 
of  17.  sent  the  famous  first  telegraphic  message, 
'What  Hath  God  Wrought?"  Her  "father,  Henry 
L.  Ellsworth,  a  son  of  Chief  Justice  Oliver  Ells- 
worth, was  the  first  commissioner  of  patents,  and 
has  been  called  the  ''father  of  the  Patent  Office." 
He  had  been  a  college  friend  of  Professor  S.  F.  B. 
Morse.  Together  they  induced  Congress  to  pass 
a  bill  granting  $30,000  for  the  construction  of  a 
trial  line  between  Washington  and  Baltimore.  Miss 
Ellsworth  carried  the  news  of  the  final  passage 
of  the  bill  to  Professor  Morse,  and  he  assured  her 
that  she  should  send  the  first  message,  which  she 
did  on  May  24,  1S44.  The  original  message  was 
given  to  Miss  Ellsworth,  and  has  always  been  in 
her  keeping.  The  duplicate,  which  was  returned 
from  Baltimore  to  Washington,  is  in  the  Connecticut 
Historical  Rooms  at  Hartford. 

Miss  Ellsworth  married  Roswell  Smith,  afterward 
publisher  of  the  Century  Magazine,  in  1852.  Mr. 
Smith  died  in   1892. 


Henry  A.  Hazen. 

Henry  A.  Hazen,  professor  of  meteorology  and 
one  of  the  chief  forecasters  of  weather  conditions  at 
the  United  States  Weather  Bureau  in  Washington, 
died  at  a  hospital  in  the  capital  on  January  23d  from 
injuries  received  in  a  bicycle  collision.  The  acci- 
dent occurred  while  the  professor  was  on  his  way 
to  the  bureau.  At  Sixteenth  and  H  streets  he  ran 
into  a  colored  man,  the  force  of  the  contact  throw- 
ing him  from  the  wheel  and  pitching  him  forward 
on  his  head.  The  skull  of  the  rider  was  fractured, 
and  although  an  operation  was  performed,  Profes- 
sor Hazen  never  recovered  consciousness  and  died 
at  the  hospital  to  which  he  was  removed. 

Henry  A.  Hazen  was  55  years  of  age  and  a  grad- 
uate of  Dartmouth  College.  For  several  years  he 
was  an  assistant  professor  in  the  Sheffield  Scientific 
School  at  Yale,  but  since  1881  he  had  been  connected 
with  the  government's  weather  service.  His  re- 
searches developed  the  psychrometer  tables  for  the 
reduction  of  barometric  readings  to  the  sea  level, 
and  several  thermometer  shelters.  Numerous  mete- 
orological papers  and  articles  on  aeronautical  sub- 
jects have  appeared  from  his  pen.  He  made  many 
balloon  ascensions  and  was  interested  in  the  elec- 
trical   phenomena    of   the    atmosphere. 


David  Edward  Hughes. 

David  Edward  Hughes,  whose  death  occurred 
in  London  on  January  23d,  was  an  electrician  and 
inventor  of  prominence.  Born  in  London,  nearly 
6s  years  ago,  he  spent  about  20  years  of  his  youth  in 
the  United  States,  being  educated  at  the  Bardstown 
(Ky.)  College.  Mr.  Hughes  afterward  held  the 
chair  of  natural  philosophy  in  this  college.  In  1855 
Professor  Hughes  obtained  a  patent  for  the  print- 
ing-telegraph instrument  which  bears  his  name  and 
which  was  put  into  practical  use  by  the  Western 
Union  Telegraph  company  two  years  later.  Then 
he  went  to  Europe  and  during  the  next  10  years 
succeeded  in  installing  his  invention  in  the  tele- 
graph services  of  nearly  all  the  European  nations. 
For  his  work  he  received  decorations  from  the  gov- 
ernments of  France,  Italy,  Russia,  Austria,  Turkey, 
Bavaria,  Wurtemberg  and  Great  Britain.  Professor 
Hughes  was  constituted  by  Napoleon  III.  a  chevalier 
of  the  Legion  of  Honor,  and  in  1867  was  awarded 
at  the  Paris  Exhibition  one  of  the  10  gold  medals 
designed  to  mark  the  very  highest  achievements  in 
science. 

Two  other  important  inventions  of  Professor 
Hughes  were  the  induction  balance  and  the  micro- 
phone, and  for  these  inventions  and  his  electrical 
and  magnetic  researches  the  Royal  Society  of  Eng- 
land, of  which  he  was  a  fellow,  awarded  him  the 
Royal  Medal  in  1S85.  Professor  Hughes  repre- 
sented Great  Britain  as  a  commissioner  at  the  Paris 
Electrical  Exhibition  of  1881,  was  elected  president 
of  one  of  the  sections  of  the  International  Congress 
of  Electricians  and  was  made  commander  of  the 
French  Legion  of  Honor.  He  occupied  positions 
.  of  trust  in  the  Royal  Institution  of  Great  Britain, 
was  awarded  the  Albert  Medal  by  the  Society  of 
Arts  and  in  1896  was  decorated  by  the  king  of  Servia 
with  the  Grand  Officers'  Star  and  Collar  of  the 
Royal  Order  of  Takovo  "for  his  services  in  con- 
nection with  the  science  of  telegraphy."  Professor 
Plughes  left  numerous  benevolent  bequests,  among 
which  was  the  sum  of  £80,000  to  each  of  four  lead- 
ing London  hospitals. 


John  E.  Davies. 

An  honorable  man,  a  scholar  with  high  ideals, 
passed  away  on  January  22d,  when  John  E.  Davies, 
professor  of  physics  at  the  University  of  Wisconsin, 
died  in  the  Presbyterian  Hospital  at  Chicago.  For 
several  weeks  he  had  been  ill,  suffering  from  chronic 
nephritis,  and  it  wras  determined  that  an  operation 
should  be  performed.  The  sufferer  was  removed 
from  Madison,  but  death  came  quite  unexpectedly, 
while  the  patient  was  being  prepared  for  surgical 
treatment,  within  three  days  of  his  entry  into  the 
hospital. 

John  Eugene  Davies  was  born  on  April  23,  1839, 


at  Clarkstown,  N.  Y.  His  childhood  was  spent  in 
the  city  of  New  York,  where  he  studied  in  the  Free 
Academy.  At  the  age  of  16  he  removed  to  Wis- 
consin with  his  parents,  where  he  resumed  his  stud- 
ies while  teaching  school  and  working  on  a  farm 
as  means  of  support.  In  1859  he  entered  Lawrence 
University  at  Appleton,  Wis.,  graduating  in  1862 
with  honors.  He  began  the  study  of  medicine,  but 
in  a  short  time  he  became  convinced  that  he  should 
give  his  services  to  his  country,  and  he  enlisted 
as  a  private  in  the  Twenty-first  Wisconsin  Infantry. 
Professor  Davies  had  a  fine  war  record  and  served 
three  years  without  a  furlough,  returning  with  his 
regiment  with  the  commission  of  first  lieutenant. 

In  1865  the  young  soldier  resumed  his  medical 
studies  at  the  Chicago  Medical  College.  He  re- 
ceived the  degree  of  doctor  of  medicine  in  the  spring 
of  1868,  but  continued  his  attendance  at  clinical  lec- 
tures in  Cook  County  Hospital  and  Mercy  Hospital 
until  the  end  cf  August,  186S,  when  he  came  to 
the  University  of  Wisconsin  at  Madison  to  assume 
the  duties  of  professor  of  natural  history  and  chem- 
istry. In  1875  his  office  was  changed  to  that  of 
astronomy  and  physics,  and  later  was  made  to  in- 
clude physics  only.  While  in  Chicago  Dr.  Davies 
served  one  year  in  the  Chicago  Medical  College 
and  gave  lectures  on  inorganic  and  organic  chem- 
istry and  toxicology. 

Professor  Davies  was  twice  married,  and  his  sec- 
ond  wife  and  one  young  son   survive  'him. 

The  deceased  was  distinguished  for  his  attainments 
in  mathematics  and  in  mathematical  physics,  includ- 
ing electricity.  He  was  the  author  of  several  sci- 
entific books  and  pamphlets.  He  had  a  lovable  per- 
sonality   and  his   death   is    greatly   deplored. 


ANNUAL  MEETINGS. 

South  Side  Elevatrd  Eailroad  Company,  Chi- 
cago.— Reports  on  the  business  of  the  South  Side 
Elevated  Railroad  company  in  1899,  presented  at  the 
annual  meeting  January  25th,  show  that  the  com- 
pany earned  4.52  per  cent,  on  its  capital  stock,  as 
compared  with  2.65  per  cent,  earned  in  1898.  Presi- 
dent Leslie  Carter,  in  his  annual  report,  stated  that 
during  the  year  the  company  collected  22,628,074 
fares,  or  an  average  of  61,995  a  day,  an  increase  of 
19.7  per  cent,  over  the  business  of  1S98. 

The  earnings  of  the  company  for  1899,  as  com- 
pared with  1897  and  1898,  are  shown  in  the  following 
tables.  In  1897  the  road  was  conducted  by  steam 
without  the  advantage  of  the  Union  Loop.  In  1898 
the  loop  was  used,  but  electricity  was  not  substituted 
for  steam  until  July.  In  1899  the  road  was  run  en- 
tirely by  electricity.  The  financial  statement  was  as 
follows: 

Earnings. 

1897. 
1899.  1898.         (11  mos.) 

Passenger Si,  131, 403        $944,926        $611,875 

Other  earnings 34.985  29,095  23,288 

Miscellaneous 3,991  4.307  2,182 

Gross 81,170,380        $978,328        $637,345 

Expenses. 

1897. 

1899.  1898.         (11  mos.) 

Maintenance,  way  and  structure. .$      50,756  $31,609        $22,737 

Maintenance,  equipment 79,489  54,155            40,627 

Conducting  transportation 297.489  373,850          348.659 

General  expense 88.471  89,4491       ._.,_. 

Loop  rental  and  expenses 153,727  133,319  1           3,3/y 

$    669,932        $682,382        $515,402 

Net  earnings 500,448  295,946  121,943 

Deduct  dividend  on  stock. $306,672 

Deduct  bond  interest 33,750 

340,422  22,500         

Surplus  for  year s    160,026        $273,446        $121,943 

The  balance  sheet  as  of  December  31,  1899,  shows: 

Assets. 

1899. 

Cost  of  property $11,388,975 

Capital  stock  in  treasury 92,330 

Material  and  supplies  on  hand 16,790 

Current  assets 5,023 

Other  assets  15,300 

Cash  on  hand 151,526 

Total Sn,669,g44 

Liabilities. 

1899. 

Capital  stock $10,323,800 

Funded  debt 750,000 

Current  liabilities 80,861 

Reserve 499,340 

Depreciation 15,943 

Total S11, 669,944 

The  following-named  four  directors  were  re- 
elected: Ebenezer  Buckingham,  Leslie  Carter,  Will- 
iam B.  Walker.  Joseph  Leiter.  The  board  of  direct- 
ors met  after  the  meeting  and  re-elected  the  former 
officers,  as  follows:  President,  Leslie  Carter;  vice- 
president,  A.  A.  Carpenter;  secretary  and  treasurer, 
John  H.  Glade;  general  manager,  M.  Hopkins; 
counsel,  Noble  B.  Judah. 

Standard  Underground  Cable  Company,  Pitts- 
burg.— At  the  annual  meeting  of  the  Standard  Un- 
derground Cable  company  held  in  Pittsburg,  Jan- 
uary 23d,  reports  presented  showed  that  the  total 
business  for  the  year  1899  had  reached  $1,944,- 
°53-39-  This  is  an  increase  of  nearly  60  per  cent, 
over  1898.  The  present  year  opened  with  orders 
on  hand  aggregating  over  half  a  million  dollars. 
During  the  year  the  company  paid  four  quarterly 
2  per  cent,  dividends  amounting  to  $102,964.  The 
capital  stock  was  increased  to  $1,500,000,  and  of  the 
increased  amount  $400,000  was  paid  to  the  stock- 
holders as  a  stock  dividend  and  charged  to  the  sur- 
plus.    Notwithstanding  this,  the  surplus  undivided 


earnings  at  the  end  of  the  year  were  $207,662.57. 
During  the  year  the  company  has  made  extensive 
improvements  to  its  Pittsburg  plant  and  has  com- 
pleted a  new  plant  at  San  Francisco.  A  new  $200,- 
000  plant  to  manufacture  deep-sea  cables  is  in  course 
of  erection  at  Perth  Amboy,  N.  J.  This  is  expected 
to  be  in  operation  by  July  1st.  The  following- 
named  directors  were  re-elected:  Mark  W.  Wat- 
son, James  H.  Willock,  George  B.  Hill,  John  B. 
Jackson,  John  Moorhead,  Jr.,  B.  F.  Jones,  Robert 
Pitcairn,  J.  N.  Davidson  and  Joseph  W.  Marsh. 
It  is  expected  the  present  officers  will  be  elected, 
as  follows:  Mark  W.  Watson,  president;  Joseph  w! 
Marsh,  vice-president  and  general  manager;  Frank 
A.  Rinehart,  secretary  and  treasurer;  Charles  M. 
Hagan,  auditor. 

American  Steel  and  Wire  Company,  Chicago. 

The  directors  of  the  American  Steel  and  Wire  com- 
pany met  in  Chicago  January  29th  and  declared 
a  dividend  of  7  per  cent,  on  the  common  stock,  pay- 
able out  of  the  profits  of  the  year  1899  in  four  quar- 
terly installments.  They  also  published  a  balance 
sheet  showing  the  profits  of  the  business  for  the  year 
1899  to  be  $13,362,529.  Out  of  these  profits  $1,000,- 
000  is  written  off  for  depreciation  and  $200,000  for 
bad  debts.  This  leaves  $12,162,529  applicable  to 
the  stock.  Deducting  from  this  amount  the  $2,800,- 
000  required  for  a  year's  dividend  at  7  per  cent,  on 
the  $40,000,000  preferred  stock,  leaves  $9,362,529,  or 
18.7  per  cent,  on  the  $50,000,000  common  stock.  The 
assets  of  the  company  are  $106,161,947,  including  a 
valuation  of  $79,629,512  for  real  estate,  buildings, 
plants  and  machinery. 

Electric  Storage  Battery  Company,  Philadelphia. 
—This  company  has  made  an  annual  report, 
m  which  Vice-President  Lloyd  says  that  the 
sales  for  the  year  ended  December  31.  1899,  will 
amount  to  approximately  $3,500,000,  an  increase  of 
nearly  200  per  cent,  over  1898,  when  the  business  was 
$1,300,000.  The  current  business  of  the  company  is 
earning  about  $250,000  a  quarter,  or  exceeding  a 
rate  of  6  per  cent,  upon  the  outstanding  capital 
stock.  This  is  independent  of  any  dividends  from 
vehicle  stocks,  which  at  rates  paid  last  year  would 
give  the  company  an  additional  sum  of  $80,000  quar- 
terly, or  an  additional  2  per  cent,  annually  upon  the 
stock.  The  company  has  a  total  working  capital  of 
$1,375,000.  The  amount  of  plates  manufactured  bv 
the  company  was  10,547,771  pounds  in  1S99,  5,121,625 
pounds  in  1S98,  3.607.318  pounds  in  1897.  The 
amount  of  orders  taken  in  1899  was  $3,500,000,  as 
compared  with  $1,340,489  in  1898. 

Chicago  General  Railway  Company The  an- 
nual meeting  of  stockholders  of  the  Chicago  Gen- 
eral Railway  company  was  held  January  29th.  The 
old  board  of  directors  was  re-elected,  as  follows- 
J.  P.  Black.  C.  L.  Bonney,  L.  C.  Bonney.  G  E 
Plumb,  L.  M.  Paine,  N.  D.  Lawton  and  J.  H.  Whit- 
beck.  The  board  met  later  and  elected  the  follow- 
ing-named officers:  President  and  treasurer,  J.  H. 
Whitbeck;  vice-president,  J.  P.  Black;  secretary, 
J.  L.  Jones;  general  counsel,  C.  L.  Bonney.  C.  L. 
Bonney  has  resigned  as  vice-president  and  L.  C. 
Bonney  as  treasurer.  No  financial  statement  was 
given  out. 


Experiments  with  Liquid  Air. 

Professor  Charles  E.  Tripler  gave  a  demonstra- 
tion of  the  characteristics  of  liquid  air  before  the 
Commercial  Club  of  Chicago  on  January  27th.  He 
had,  it  is  said,  15  gallons  of  liquefied  air,  and  he 
performed  many  experiments  with  it.  The  lecturer 
talked  as  he  experimented,  and  the  following  state- 
ments are  taken  from  the  report  in  the  Chicago 
Tribune: 

"In  my  laboratory  I  have  a  boiler  where  I  can  lock 
this  air  up  until  I  get  a  pressure  of  500  pounds. 
In  30  minutes  1  can  get  enough  power  to  run  a  10- 
horsepower  engine  10  minutes.  Pressure  might  be 
obtained  up  to  10,000  pounds  to  the  square  inch, 
for  there  is  practically  no  limit  to  it." 

Water  poured  into  a  teakettle  half  full  of  liquid 
air  made  it  boil  better  than  an  oil  stove.  This  was 
explained  by  the  fact  that  the  water  came  in  im- 
mediate contact  with  the  liquid  air,  while  the  cold 
prevented  the  effect  of  the  fire  from  touching  the 
bottom  of  the  kettle.  While  the  kettle  was  on  the 
stove  ice  formed  on  its  bottom  over  the  fire. 

"In  this  experiment  there  is  greater  promise  than 
when  men  found  out  how  to  make  a  magnet  of  iron 
by  winding  a  bar  with  wire  and  sending  an  electric 
current  through  it.  That  magnet  is  the  basis  of  all 
electric  machinery,  but  the  results  of  this  are  even 
greater.  It  shows  how  to  produce  boiling  without 
a  stove.  I  have  been  misquoted  in  the  past,  as  say- 
ing with  three  gallons  of  liquid  air  I  can  make  10 
gallons — a  scheme  of  perpetual  motion.  I  can  make 
10  gallons  with  three  by  using  the  three  over  and 
over  again  through  a  condenser.  Air  can  be  con- 
densed in  the  same  manner  as  steam,  and  we  can 
make  it  by  condensing  it  instead  of  compressing  it." 

"This  force  is  stronger  than  dynamite,  and  when 
put  into  practical  use  will  result  in  a  cheap  power, 
for  it  will  utilize  the  heat  of  the  air,  and,  compared 
with  water  in  a  boiler,  it  is  100  times  as  powerful. 
All  degrees  of  heat,  even  to  zero,  will  be  serviceable, 
and  where  water  must  be  brought  to  a  high  tempera- 
ture. We  can  get  a  pressure  of  2,000  pounds  in  a 
boiler  with  liquid  air  when  the  temperature  is  200 
degrees  below  zero." 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Independent    Companies    in     Michigan 
Form  an  Alliance. 

Because  two  and  possibly  four  of  the  Independent 

ui  Michigan  have  sold  out,  it  does  not 
follow  iliat  the  Independent  telephone  movement  in 
is  seriously  crippled.  There  were  180  In- 
dependent exchanges  in  Michigan  a  year  .ago.  and 
with  two  or  three  companies  gone  there  is  still  a 
derable  number  left  A  combination  of  the 
Independent  operating  in  the  Mate  was 

formed  at  Grand  Rapids  on  January  23d.  It  is 
said  that  every  company  in  the  .-tale  was  represented 
pt  those  at  South  Haven  and  Saginaw,  both  of 
which,  however,  had.  previous  to  the  meeting,  sig- 
nified their  intention  of  joining  with  the  other  com- 
panies. The  chief  purpose  of  the  combination  is 
to  offset  the  effect  of  the  recent  purchase  of  the 
Detroit  companies  and  to  strengthen  the  hands  of 
the  Independent  companies  all  over  the  state  in 
their  li'-:lit  against  the  old  company.  In  addition,  it 
is  expected  that  with  the  entire  system  in  Michi- 
gan under  one  executive  head  the  various  lines  will 
lie  brought  into  closer  touch  and  better  service 
for  the  companies'  patrons  will  result.  .  • 

According  to  the  Grand  Rapids  Herald,  the  com- 
panies represented  at  the  meeting  were  the  follow- 
ing-named: 

us'  Telephone  company.  Muskegon  -C.  H.  Hills  and 
William  Robinson. 

baranac  company  -Henry  Frace  and  S.  M.  Crawford. 

Lansing  company — B.  F.  Johnson  and  Thomas    Gunnison. 

Union  Telephone  comp  my,  Gratiot  and  Istb  ella  counties— 
C.  F.  Brown  and  C.  O.  Trast.  Alma,  and  G.  W.  Robinson,  Vesta- 
bnrR. 

Traverse  City  company — George  Gane  and  C.  W.  Wheelock. 

Oceana  company — 1£.  F  .  Fuller  and  S.  P.  Hyde. 

Howard  City  company— C  T.  Sing  and  YV.  F.  Nagler. 

Adrian  company — W.  O.  Hunt. 

Kibbie  company — J.  H.Tripp. 

Kalamazoo  company—C.  S.  Seitz  and  H.  H.  Everbart. 

Dowagiac  company — W.F.  Hedden. 

St.  Johns  company— I. T.  Mnmtm  and  J.  H.  Fildew. 

Cassopolis  company — William  Jones. 

Peninsular  company  of  Jackson— C.  K.  Perrine. 

Eaton  County  company — YV.C.  Osborne. 

Kalkaska  company— C.W.  Swaverley  and  A.  J.  Hosteller,  Ship- 
sewana,  Ind. 

Owosso  company—C.  W.  Gale,  R.W.  Crawford  and  T.  Kincaid. 

Gland  Haven  company— J.  VV.  O'Brien. 

McBrides  coinpan; — C.  H.  Laflamboy. 

Benton  Harbor— J.  K.  Pierce. 

Lake  Odessa— George  A.  Weed. 

Sunlield  company — J.  H.  Palmer. 

Reed  City— C.  F.  Marshall. 

Grand  Rapids  Citizens' company— C.  F.  Rood,  C.  K.  Perkins, 
E.  B.  Fisher  and  J.  B.  Ware. 

J.  B.  Ware  of  Grand  Rapids  presided,  and  C.  H. 
Hills  of  Muskegon  acted  as  secretary.  The  dis- 
cussion indicated  that  the  sale  of  the  Detroit  ex- 
change had  apparently  only  had  the  effect  of  strength- 
ening and  centralizing  the  Independent  companies 
in  the  state,  and  the  general  feeling  was  that,  since 
they  had  taken  up  the  fight,  the  only  thing  to  do 
was  to  carry  it  on.  A  committee  of  seven  members 
was  decided  upon  to  prepare  the  legal  steps  neces- 
sary for  the  combining  of  interests.  This  commit- 
tee is  composed  of  J.  B.  Ware,  chairman;  C.  S. 
Scitz,  Kalamazoo;  F.  A.  Johnson,  Lansing;  B.  F. 
Johnson,  Saginaw;  C.  F.  Brown,  Alma;  C.  W. 
Wheelock.  Traverse  City,  and  A.  J.  Little,  Battle 
Creek.  Another  meeting,  at  which  the  organization 
committee  will  report,  and  at  which  it  is  expected 
that  the  combination  will  be  completed,  will  be  held 
on  February  14th  at  Battle  Creek.  Pending  the  com- 
pletion of  the  plans  under  way,  it  is  said  that  every 
company  represented  signed  an  ironclad  agreement 
not  to  sell  any  of  its  stock  without  the  sanction  of 
the  other  companies. 

The  transfer  of  the  controlling  interest  in  the 
new  State  Telephone  company  of  Detroit  to  the 
Eric  Telephone  company  seems  to  present  some 
curious  features.  Three  weeks  before  the  sale,  at 
1  he  suggestion  of  the  directors,  the  capital  stock 
of  the  New  State  company  was  increased  from 
$1,000,000  to  $1,500,000,  the  additional  stock  to  be 
sold  to  provide  capital  for  "needed  extensions."  It  is 
charged  that  at  that  time  negotiatians  for  thesalewere 
pending  with  a  group  of  the  larger  stockholders. 
in  the  knowledge  of  the  owners  of  small  hold- 
;md  that  the  increase  was  really  secured  in  order 
to  transfer  a  majority  of  the  stock  to  the  Erie  com- 
pany. In  an  interview  in  the  Detroit  Tribune,  W.  L. 
Holmes,  one  of  the  members  of  the  alleged  "syndi- 
cate" among  the  stockholders  of  the  New  State 
company  is  thus  reported:  "They  [the  Erie  people] 
had  to  have  a  majority  of  the  stock  or  they  would  not 
I itiv  at  all.  We  did  not  have  it,  and  to  go  out  and 
try  to  buy  the  stock  around  would  have  sent  it  up 
to  200.  The  only  thing  to  do  was  to  sell  them  treas- 
ury slock.  Willi  a  deal  like  that  on  we  could  not 
give  all  the  details  at  a  general  meeting.  But  it  was 
.1  good  move  for  the  stockholders  at  that,  because 
i  was  the  only  way  in  which  we  could  sell,  and  the 
stockholders  were  right  up  against  it  if  we  had  not 
sold.  As  it  is.  there  is  an  agreement  that  the  minor 
ock  shall  all  be  bought  in  at  par.  Of  course, 
if  tin-  stockholders  want  to  gel  scared  .-mil  throw 
thi  ir  -lock  on  the  market,  it  will  probably  be  gob- 
bled  up  at  much  less  than  par.  We  sold  to  the 
Erie  people  $550,000  in  treasury  stock.  They  paid 
100  cents  on  the  dollar  for  ii.  loo.  The  agreement 
was  that  if  they  paid  par  for  the  treasury  stock  we 
would  have  to  find  them  $200,000  more  at  50  cents 
on  the  dollar,  and  a  little  syndicate  of  us  sold  them 
the  amount  at  that  price.  They  bought  a  few  more 
shares  to  make  a  majority,  and  their  controlling 
interest  cost  them  a  lii tie  over  $650,000.    The  exten- 


sions which  were  promised  will  certainly  be  made, 
and  directly  through  that  -sale  of  stock.  The  New 
State  company  will  keep  on  doing  business  and  be 
m  heller  shape  to  do  a  paying  business,  because 
the  killing  competition  will  be  stopped  and  the  com- 
pany will  be  able  to  make  reasonable  charges.  In 
many  towns  the  Michigan  company  will  withdraw 
entirely." 


It  is  asserted  in  Cleveland,  but  the  rumor  has  not 
been  confirmed,  that  the  Kalamazoo  Telephone  com- 
pany and  the  Central  Telephone  company,  operating 
in  Southwestern  Michigan,  have  been  sold  to  the 
Erie  company. 


This  item  of  news  is  from  the  Detroit  Tribune 
of  January  27th:  "Another  telephone  deal  that  is  on, 
according  to  the  admissions  of  W.  L.  Holmes  and 
A.  I.  McLeod,  is  for  the  purchase  of  the  Detroit 
Switchboard  and  Telephone  Construction  company 
by  the  Bell  company.  Both  gentlemen,  while  they 
admit  that  the  negotiations  are  on,  say  that  it  is 
not  a  matter  in  which  the  public  is  interested,  as 
there  are  but  very  few  stockholders  in  the  company. 
The  company  was  incorporated  February  8,  1897, 
with  a  capital  stock  of  $250,000.  W.  H.  Holmes 
is  president,  E.  H.  Parker  vice-president  and  A.  I. 
McLeod  secretary  and  treasurer." 


In  Grand  Rapids  the  prosperous  Citizens'  Tele- 
phone company  is  still  owned  by  local  non-Bell  in- 
terests, and  it  says  that  it  has  no  intention  of  selling 
out.  The  officers  and  executive  committee  of  the 
company  are  on  record  in  the  press,  under  date  of 
January  18th,  to  the  following  effect: 

In  behalf  of  our  company  and  our  associates,  we  voluntarily  go 
on  record  pledging  that: 

First — Tuere  is  no  intention  or  desire  to  sell  out,  and  no  over- 
tures are  under  consideration. 

Second — No  sale,  under  any  circumstances,  would  be  made 
without  satisfactory  guarantee  as  to  protection  of  the  public  in- 
terests. 

Third— No  sale  would  be  made  which  did  not  secure  to  all 
stockholders  like  treatment,  and  no  minority  interests  should 
suffer. 

We  propose  to  do  business  permanently,  and  only  by  the  with- 
drawal of  public  patronage  can  this  company  be  forced  out  of 
business  and  rates  advanced  in  this  locality.  This  we  do  not  fear 
or  believe  possible,  because  of  the  well-known  loyalty  of  our 
people  to  the  city's  best  interests. 

In  a  circular  the  company  says:  "The  recently 
changed  conditions  of  the  Detroit  companies,  while 
unfortunate,  are  not  of  that  character  or  importance 
as  seriously  to  affect  either  our  company  or  other 
Independent  companies.  The  Independent  tele- 
phone outlook  in  this  and  other  states  is  satisfactory, 
with  growth  and  success  greater  than  ever  before. 
We  feel  confidence  in  the  continued  prosperity  of 
our  company,  and  count  upon  the  active  co-operation 
of  every  stockholder." 

President  Glidden  was  in  Grand  Rapids  recently 
and  said  that  he  would  willingly  enter  into  nego- 
tiations for  the  purchase  of  the  Citizens'  company, 
but  had  received  no  overtures.  One  interesting 
paragraph  of  newspaper  interview  with  Mr.  Glidden 
in  Grand  Rapids  is  as  follows:  "I  wish  the  people 
here  would  understand  that  the  Michigan  Telephone 
company  is  in  no  way  controlled  by  the  Bell  Tele- 
phone company.  The  only  way  the  Michigan  com- 
pany is  obligated  to  the  Bell  comj)any  is  to  use  trans- 
mitters and  receivers.  The  telephone  transaction  at 
South  Bend  has  been  cited  as  prejudicial  to  the 
Michigan  company,  but  it  has  nothing  whatever  to 
do  with  it.  In  the  South  Bend  company  the  Bell 
company  owns  51  per  cent,  of  the  company's  stock 
and  absolutely  directs  the  policy  of  the  company." 


Illinois  Telephone  Association. 

A  special  meeting  of  the  Illinois  Telephone  asso- 
ciation will  be  held  at  Decatur,  111.,  beginning  at 
2  p.  m.  on  Wednesday,  February  7th.  Dr.  I.  A. 
Lumpkin  of  Mattoon,  the  president  of  the  associa- 
tion, urges  a  large  attendance,  as  matters  of  impor- 
tance are  to  be  discussed. 


MANUFACTURERS     AND     DEALERS. 

The  Hipwell  Manufacturing  company  of  Alle- 
gheny Pa.,  has  issued  a  neat  little  catalogue,  which 
treats  of  the  Hipwell  telephone,  in  its  various  styles. 
A  valuable  part  of  the  publication  is  a  number  of 
wiring  diagrams,  showing  the  connections  in  dif- 
ferent telephone  systems. 

Charles  P.  Piatt  of  the  Victor  Telephone  Manu- 
facturing company  of  Chicago  has  just  closed  one 
of  the  most  important  telephone-exchange  contracts 
of  1  he  year.  Mr.  Piatt  secured  the  order  for  the 
complete  equipment  of  the  Fayette  Telephone  com- 
pany's Lexington  (Ky.)  exchange.  The  contract 
calls  for  1,200  central-battery-call  telephones  and  a 
1.200-number  Victor  multiple  switchboard.  The 
Fayette  Telephone  company  is  a  strong  organiza- 
tion, and  some  "t  the  most  influential  men  in  Ken- 
tucky arc  on  its  directorate.  Colonel  W.  C.  P. 
Breckenridge  is  a  director,  and  his  son,  Desha 
Breekenridge,  is  president  of  the  company.  Both 
Mr.  Piatt  and  the  Victor  company  arc  to  be  con- 
gratulated on  securing  this  important  contract. 


Automatic   Telephone   Service  Pro- 
posed in  Maine. 

The  Dirigo  Telephone  company  has  petitioned  the 
Board  of  Aldermen  of  Portland,  Me.,  for  permis- 
sion to  give  an  automatic  telephone  service  in  that 
city.  The  New  England  Telephone  company  (Bell) 
remonstrates  against  the  granting  of  the  prayer  of 
the  petition,  and  a  long  public  heating  on  the  vexed 
question  was  held  recently.  Experts,  lawyers  and 
plain  citizens  all  gave  their  views.  Herbert  H.  Miles 
was  called  as  an  expert  for  the  automatic  people. 
He  said  that  he  had  had  a  year  and  a  half's  expe- 
rience with  telephones.  He  stated  that  there  were 
35  automatic  exchanges  in  operation  at  the  present 
time.  Augusta,  Ga.,  has  the  largest  automatic  ex- 
change now  in  operation,  while  "the  exchange  now  in 
process  of  construction  in  Chicago  will  care  for 
30,000  subscribers."  Fall  River  and  New  Bedford, 
Mass.,  are  also  preparing  to  install  the  new  system. 

Other  witnesses  told  of  the  success  or  failure  of 
the  automatic  exchanges,  according  to  the  point  of 
view.  A  Mr.  Mahan  of  New  London,  Conn.,  said 
that  the  Bell  Telephone  company  was  putting  tele- 
phones in  New  London  at  the  rate  of  $9  a  year.  He 
said  that  a  bill  was  reported  in  the  Connecticut 
Legislature  last  year  prohibiting  any  company  to  do 
business  in  the  state  unless  it  was  in  actual  operation. 
Within  48  hours  the  city  of  New  London  had  a 
new  telephone  exchange,  though  it  didn't  have  many 
subscribers,  and  it  now  has  a  charter  and  right  10 
do  business. 

Mr.  -W.  C.  Eaton,  who  appeared  for  the  petitioners, 
then  quoted  many  letters  from  subscribers  of  the 
automatic  system  commendatory  of  the  new  system. 
He  also  read  a  letter  from  the  manager  of  the  "30,- 
000  subscribers'  exchange  of  Chicago,"  which  was 
also  commendatory  of  the  new  system.  He  also 
produced  letters  from  subscribers  in  Princeton,  N.  J. 

People  in  Chicago  read  of  tile  activity  of  the  auto- 
matic-telephone men  in  New  England  with  much 
interest,  because  they,  too,  would  like  to  know  some- 
thing about  the  actual  operation  of  the  system  on  a 
large  scale.  If  there  is  an  automatic-telephone  ex- 
change in  this  city,  its  existence  has  been  kept  very 
quiet.  The  company  promising  automatic  service 
in  Chicago  has  done  work  on  underground  conduits, 
but  has  not  pretended  to  be  ready  to  give  telephone 
service  until  some  time  in  the  future. 


Illinois  Telephone  Company's  Conduit. 

Some  of  the  newspapers  and  city  officers  of  Chi- 
cago have  been  asking  why  the  Illinois  Telephone 
and  Telegraph  company  is  building  such  a  large 
and  expensive  conduit  under  the  streets  of  Chicago. 
It  is  broadly  hinted  that  the  new  company  is  pre- 
paring to  go  into  the  conduit-rental  business  rather 
than  the  suppy  of  telephone  service.  The  following 
resolution  of  inquiry,  which  explains  itself,  was 
passed  at  last  Monday's  meeting  of  the  City  Council: 

Whereas,  It  is  currently  reported  that  the  Illinois  Telephone 
and  Telegraph  company  is  constructing  a  costly  conduit  system 
under  the  streets  of  this  city,  so  large  lhat  it  would  interfere  with 
other  or  different  use  of  the  streets,  should  it  hereafter  be  de- 
sired by  the  city  so  to  use  them,  and  so  extensive  as  to  be  a  viola- 
tion of  the  letter  and  the  spirit  of  the  ordinance  upon  which 
their  rights  depend  and  to  be  wholly  unnecessary  for  any  legiti- 
mate necessity  of  the  telephone  business ;  therefore,  be  it 

Resolved,  That  the  commissioner  of  public  works  be  re- 
quested to  inform  this  council  what  permits  have  been  issued 
to  the  said  company  for  the  doing  of  the  work  in  the  streets 
of  this  city,  and  under  what  authority  each  of  said  permits  has 
been  issued;  and 

Resolved,  further,  That  said  commissioner  be  requested  to 
report  to  this  council  what  work  is  being  done  by  said  company 
in  said  streets  and  whether  and  how  far  the  work  done  in  his 
opinion  is  within  the  fair  letter  and  spirit  of  the  ordinance  of 
said  company. 

The  franchise  of  the  Illinois  Telephone  and  Tele- 
graph company  was  granted  with  the  idea  of  mak- 
ing possible  competition  with  the  Chicago  Tele- 
phone company.  The  representatives  of  the  Illinois 
company,  of  which  A.  G.  Wheeler  is  president,  had 
much  to  say  a  few  months  ago  about  establishing 
an  automatic-telephone  system  for  20,000  or  30,000 
subscribers.  Lately  the  company  has  been  quietly 
at  work  on  the  conduit,  which  is  very  well  built  of 
concrete  26  feet  below  the  street  grade  and  7%  by 
4.14  feet  in  section.  The  company's  ordinance  was 
passed  about  a  year  ago  and  provides  that  within  five 
years  it  shall  have  in  operation  a  telephone  exchange 
connected  with  at  least  2,000  telephones  or  forfeit 
$50,000. 

City  Electrician  Ellicott  has  reported  to  the  mayor 
that  the  tunnel,  while  a  fine  piece  of  work,  is  too 
large  and  expensive  to  prove  a  paying  investment 
as  a  receptacle  of  telephone  wires  merely.  It  is  also 
asserted  that  the  company  could  forfeit  the  $50,000 
by  giving  up  the  telephone  idea  and  still  make  a 
large  profit  out  of  the  rental  of  ducts  in  the  conduit 
for  the  use  of  other  electrical  companies. 


The  Indianola   (la.)   Mutual  Telephone   company 
has  increased  its  capital  stock  from  $10,000  to  $20,000. 


A  scheme  to  lay  a  telephone  cable  across  the  Bay 
of  Fundy,  from  St.  John,  New  Brunswick,  to  Digby, 
Nova  Scotia,  is  projected.  The  distance  to  be  cov- 
ered by  the  cable  is  45  miles,  and  it  will  connect 
at  Point  Prim,  Digby  County,  with  the  wires  of  the 
Valley   Telephone   company   of   Nova   Scotia. 

On  Saturday,  February  3d,  at  8:30  p.  m.,  in  the 
rooms  of  the  Robert  Fulton  association,  300  Ma- 
sonic Temple,  Chicago,  Mr.  Samuel  G.  McMcen, 
chief  engineer  of  the  Central  Union  Telephone  com- 
pany, will  lecture  on  the  subject,  "Some  Phases 
of  Telephone  Engineering."  The  lecture  will  be 
embellished  with  lantern  views. 
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Pierce,  Richardson  &  Neiler. 

The  well-known  Chicago  firm  of  consulting  and 
designing  engineers,  Pierce  &  Richardson,  will 
hereafter  be  known  as  Pierce,  Richardson  &  Neiler. 
No  change  whatever  has  been  made  in  the  con- 
stituency of  the  firm  itself,  as  Mr.  Samuel  G.  Neiler. 
whose  name  now  figures  officially  in  the  title  [with 
those  of  Messrs.  Pierce  and  Richardson,  has  been 
a  partner  in  the  business  for  about  three  years,  and 
will  continue  in  the  same  relations  with  the  other 
members  as   heretofore. 

Mr.  Richard  H.  Pierce,  the  senior  member  of 
Pierce.  Richardson  &  Neiler,  is  widely  known 
throughout  the  West.  During  the  World's  Colum- 
bian Exposition  he  occu- 
pied the  position  of  chief 
.electrical  engineer.  Be- 
fore that,  for  a  number 
of  years,  he  was  con  - 
nected  with  the  Western 
Edison  Electric  Light 
company.  Mr.  Pierce  is 
a  graduate  of  Yale,  in 
the  class  of  1SS2,  and 
was  one  of  the  first 
class  in  electrical  engi- 
neering graduated  at  the 
Massachusetts  Institute 
of  Technology  in  1S85. 
After  the  World's  Fair 
he  went  into  partnership 
with  R.  E.  Richardson, 
with  whom  he  has  been 
associated  since.  Mr.  Pierce  is  a  member  of  the 
American  Society  of  Mechanical  Engineers  and  of 
the  American  Institute  of  Electrical  Engineers,  and 
of  the  latter  he  is  local  honorar\r  secretary  for  Chi- 
cago. He  is  also  a  foreign  member  of  the  Institu- 
tion of  Electrical  Ergineers  of  Great  Britain  and 
holds  a  membership  in  the  Northwestern  Electrical 
association. 

Mr.  R.  E.  Richardson  is  also  a  graduate  of  the 
Massachusetts  Institute  of  Technology,  having  re- 
ceived his  degree  in  mechanical  engineering  in  1S85. 
For  several  years  he  was 
connected  with  the 
Western  Electric  com- 
pany of  Chicago,  and  for 
a  time  was  engaged  in 
the  contracting  business 
with  Mr.  Pierce.  Mr. 
Richardson  was  c  o  n- 
nected  with  the  early  de- 
velopment  of  the 
World's  Fair  and  laid 
out  the  system  of  arc 
lighting  for  the  exposi- 
tion grounds.  He  was 
then  engaged  as  assist- 
ant manager  of  the  An- 
sonia  Electric  company 
of  Chicago,  and  upon 
the  retirement  of  Mr. 
Pierce  from  the  World's 
agement,  he  entered  into  partnership  with  him  in 
the  firm  of  Pierce  &  Richardson.  Mr.  Richardson 
is  a  member  of  the  American  Institute  of  Electrical 
Engineers  and  of  the  Northwestern  Electrical  asso- 
ciation. 

Mr.  Samuel  G.  Neiler,  the  third  member  of  the  firm, 
was  at  one  time  assistant  mechanical  engineer  of 
the  Milwaukee,  St.  Paul  and  Sault  Ste.  Marie 
railroad,  which  is  now 
a  branch  of  the  Cana- 
dian Pacific  railroad  sys- 
tem. Later  he  ha  d 
charge  of  the  mechan- 
ical engineering  con- 
struction of  the  Boston 
office  of  the  Thomson- 
Houston  Electric  com- 
pany. He  left  that  po- 
sition to  accept  one  as 
assistant  electrical  engi- 
neer of  the  World's 
Fair,  which  position  he 
held  until  the  close  of 
the  exposition  and  the 
completion  of  the  elec- 
trical engineering  work. 
Meantime,  Messrs. 
Fierce  and  Richardson  had  formed  their  firm  and 
Mr.  Neiler  took  a  position  with  them.  In  1S97  he 
became  a  member  of  the  firm.-  Mr.  Neiler  also  at- 
tended the  Massachusetts  Institute  of  Technology, 
being  a  member  of  the  class  of  18SS.  He  took  spe- 
cial work  there  in  mechanical  and  electrical  studies 
and  afterward  did  post-graduate  work  in  the  line 
of  original  investigations  at  the  University  of  Min- 
nesota. He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers,  American  Society  of  Heating 
and  Ventilating  Ergineers,  and  the  Franklin  Insti- 
tute, and  a  foreign  member  of  the  Institution  of  Elec- 
trical Engineers  of  Great  Britain. 

Pierce.  Richardson  &  Neiler  have  been  connected 
with  many  large  electrical,  mechanical,  heating,  ven- 
tilation and  sanitary  installations  throughout  the 
West.  They  are  consulting  engineers  for  Armour 
&  Co.  and  are  now  engaged  in  important  work  in 
Kansas  City,  where  the  Armours  have  recently  se- 
cured control  of  the  electric-railway  and  lighting 
interests.  The  firm  is  consulting  engineer  for  a 
number  of  corporations  and  firms,  among  which 
may  be  mentioned  the  Chicago  City  Railway  com- 
pany  and   Montgomery   Ward    &   Co.    of   Chicago. 


WESTERN    ELECTRICIAN 

It  has  made  a  large  number  of  boiler  tests  and  many 
tests  of  factory  transmission.  Mr.  Pierce  has  had 
extended  experience  in  electrical  transmission  prop- 
ositions and  Mr.  Neiler  has  designed  some  large 
heating  plants  and  also  made  a  specialty  of  the 
steam-engineering  work  of  the  firm. 


Fair 


RICHARDSON. 

electrical     n 
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The  Polyphase  Induction  Motor, 

\Continued  from  page  7j>.] 
to  produce  the  torque  necessary  for  carrying  the 
load. 

The  difference  between  the  speed  of  the  armature 
(a)  and  that  of  the  rotating  field  is  generally  des- 
ignated as  the  "slip"  of  the  motor,  and  the  state- 
ments made  above  may  be  more  concisely  put  by 
saying  that  for  a  given  motor  the  amount  of  slip 
will  depend  upon  the  load  carried  by  the  motor, 
being  greater  as  the  load  is  greater  and  diminishing 
when  the  load  diminishes.  In  commercial  motors 
the  slip  is  not  quite  proportionate  to  the  increase 
iu  load.  It  increases  somewhat  more  rapidly  for 
a  given  increase  of  load  when  the  motor  is  heavily 
loaded  than  when  it  is  lightly  loaded.  The  de- 
parture from  proportionality  is  not,  however,  in  a 
good  motor,  great,  between  no  load  and  the  load 
for  which  it  is  rated.  Note  that  in  the  case  of  the" 
motor,  as  in  the  case  of  the  disk,  the  slip  can  never 
become  zero;  that  is,  the  speed  of  the  armature  can 
never  become  equal  to  that  of  the  rotating  field, 
because  even  with  no  external  load  there  must  be 
a  great  enough  slip  to  generate  in  the  armature  (a) 
currents  of  sufficient  strength  to  produce  the  torque 
necessary   for  overcoming  friction. 

From  what  has  gone  before  it  is  clear  that  the 
speed  of  the  armature  (a)  is  equal  to  the  speed  of 
the  rotating  field  less  the  slip.  Let  us  see  on  what 
the  speed  of  the  rotating  field  depends. 

Refer  to  Fig.  6,  representing  the  two-phase  al- 
ternating currents  supplied  to  the  motor.  It  has 
been  shown  that  in  passing  from  the  values  of  the 
currents  shown  by  the  line  (3)  to  the  values  indi- 
cated by  the  line  (11)  the  rotating  field  is  caused 
to  make  one  complete  revolution.  Now  from  line 
(3)  to  line  (11)  is  one  complete  cycle  or  period. 
The  current  (A)  has  started  with  a  positive  maxi- 
mum value  at  (3),  fallen  to  zero  at  (5),  attained  the 
negative  maximum  at  (7),  fallen  to  zero  at  (9),  and 
finally  attained  at  (11)  a  positive  maximum  equal 
to  that  at  which  it  started.  The  current  (B)  has 
started  at  zero  at  (3),  attained  a  positive  maximum 
at  (5),  fallen  to  zero  at  (7),  reached  a  negative  maxi- 
mum at  (9),  and  finally  fallen  to  zero  at  (11).  The 
zero  value  of  (B)  at  (11)  differs  from  that  at  (7)  in 
that  at  (n)  the  value  of  (B)  is  changing  from  nega- 
tive to  positive,  as  it  was  at  (3),  whereas,  at  (7)  the 
value  of  (B)  is  changing  from  positive  to  negative. 
In  other  words,  both  of  the  curves  have  started 
from  certain  respective  values  at  (3)  and  have-  re- 
turned again  to  those  values  at  (11).  It  is  clear, 
therefore,  that  a  complete  cycle  causes  one  com- 
plete rotation  of  the  magnetic  field  in  such  a  motor 
as  is  shown  in  Fig.  3. 

Now,  in  such  a  motor  each  circuit  from  the  gen- 
erator supplies  current  to  a  pair  of  poles.  The  cir- 
cuit iu  which  the  current  (A),  Fig.  6,  flows  mag- 
netizes the  poles  (Ai)  and  (A2).  The  circuit  in 
which  the  current  (B)  flows  magnetizes  the  poles 
(Bi)  and  (B2).  Therefore,  in  a  two-phase  motor 
which  has  a  pair  of  poles  for  each  circuit  of  the 
two-phase  generator  supplying  the  motor,  there  is 
one  complete  rotation  of  the  magnetic  field  for  each 
cycle  of  the  alternating  current  supplied  to  it.  If 
such  a  motor  is  supplied  with  alternating  currents 
having  a  frequency  of  60  cycles  per  second,  or  3,600 
cycles  per  minute,  the  magnetic  field  will  rotate  at 
3,600  revolutions  per  minute.  If  it  is  supplied  with  a 
current  having  a  frequency  of  25  cycles  per  second, 
or  1,500  cycles  per  minute,  the  field  will  rotate  at 
a  speed  of  1,500  revolutions  per  minute. 

The  speeds  above  given  are  those  of  the  rotating 
magnetic  field.  The  corresponding  speeds  of  the 
motor  itself  when  loaded  are  equal  to  the  speeds 
given,  diminished  by  the  slip  of  the  motor  at  full 
load.  If  the  full-load  slip  of  the  motor  were  in  each 
case,  say,  10  per  cent.,  then  each  cf  the  above  speeds 
would  have  to  be  dimirished  by  10  per  cent.,  in 
order  to  arrive  at  the  full-load  speed  of  lhe  corre- 
sponding motor.  In  commercial  motors  the  slip 
at  no  load  is  so  small;  that  is  to  say,  the  no-load 
speed  is  so  nearly  that  of  the  rotating  magnetic 
field,  that  the  speed  of  the  field  is  generally  given 
as  that  of  the  motor  at  no  load. 

The  above  gives  the  method  of  obtaining  the 
speed  of  the  magnetic  field  for  a  motor  having 
one  pair  of  poles  for  each  of  the  circuits  supplying 
it.  What  will  be  the  speed  in  a  motor  having  a 
greater  number  of  pairs  of  poles  to  each  circuit? 
In  Fig.  3,  starring  with  (Ai)  a  north  pole  and  (A2) 
a  south  pole,  (Bi)  and  (B2)  having  no  magnetiza- 
tion, when  (Ai)  has  become  a  south  pole  and  (A2) 
a  north  pole,  (Bi)  and  (B2)  having  fallen  to  zero, 
the  magnetic  field  has  swept  through  1S0  degrees, 
or  half  a  revolution.  That  is  to  say,  when  in  a 
motor  such  as  Fig.  3  a  pole  (Ai)  magnetized  by  one 
circuit  has  interchanged  its  sign  and  value  of  mag- 
netization with  the  next  succeeding  one  (A2)  of  the 
poles  magnetized  by  the  same  circuit,  the  magnetic 
field  has  made  half  a  revolution,  because  these  two 
poles  are  just  a  half  a  revolution  apart.  If,  however, 
there  are  more  than  two  poles  to  each  circuit,  when 
successive  poles  of  the  same  circuit  interchange 
their  values  the  magnetic  field  will  not  have  made 
one-half  a  revolution,  because  successive  poles  of 
the  same  circuit  will  not  be  a  half  revolution  apart. 
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Take  the  case  of  an  eight-pole  field,  two  pairs 
of  poles,  that  is,  four  poles,  being  magnetized  by 
each  of  the  two-phase  circuits.  In  this  case  ad- 
jacent poles  of  the  same  circuit  are  90  degrees,  in- 
stead of  180  degrees  apart.  Therefore,  when  suc- 
cessive poles  of  the  same  circuit  have  interchanged 
their  signs  the  magnetic  field  will  have  swept 
through  only  90  degrees  instead  of  180  degrees,  or 
through  one-half  the  angle  which  it  would  in  Fig. 

3.  Since,  in  Fig.  3,  having  one  pair  of  poles  to 
each  circuit,  a  complete  cycle  produces  a  complete 
revolution  of  the  magnetic  field,  in  the  case  of  a 
motor  having  two  pairs  of  poles  to  each  circuit,  a 
complete  cycle  of  the  current  will  produce  only 
half  a  revolution  of  the  magnetic  field. 

Similarly,  in  a  12-pole  frame — that  is,  one  in  which 
there  are  three  pairs  of  poles  for  each  circuit — 
an  interchange  of  the  signs  of  the  adjacent  poles 
of  the  same  circuit  will  mean  only  one-sixth  of  a 
revolution  of  the  magnetic  field,  instead  of  one- 
half  a  revolution,  as  in  Fig.  3.  and  a  complete  cycle 
of  the  currents  supplying  the  motor  will  mean, 
therefore,  only  one-third,  instead  of  a  complete 
revolution. 

It  appears  that  we  may  find  the  speed  of  rotation 
of  the  magnetic  field,  in  a  given  motor,  if  we  know 
the  frequency  of  the  currents  supplied  to  the  motor 
and  the  number  of  poles  supplied  by  each  circuit. 
The  speed  of  rotation  of  the  magnetic  field  will  be 
equal  to  the  frequency  of  the  currents  divided  by 
the  number  of  pairs  of  poles  supplied  by  each  cir- 
cuit. For  instance,  in  the  case  of  a  12-pole  frame: 
that  is,  a  field  having  six  poles  or  three  pairs  of 
poles  to  each  circuit,  the  speed  of  the  rotating  field 
with  alternating  currents  having  a  frequency  of  60 
periods  per  second,  or  3,600  periods  per  minute, 
will  be  20  revolutions  per  second,  or  1,200  revolu- 
tions per  minute.  Although  so  far  only  a  two- 
phase  motor  has  been  treated,  this  rule  for  obtain- 
ing the  speed  of  the  magnetic  field  will  apply  to 
either  two-phase  or  three-phase  motors.  Although 
the  description  given  of  the  action  of  the  induction 
motor  assumes  that  the  rotating  field  is  produced 
in  the  stationary  element,  this  is  not  necessarily  the 
case.  Instead  of  the  construction  shown  in  Fig. 
7,  the  rotating  member  might  receive,  by  means 
of  slip  rings,  the  currents  from  the  line  and  have 
ihe  rotating  field  produced  in  it.  The  short-cir- 
cuited winding  would  then  be  on  the  stationary  ele- 
ment. The  performance  of  such  a  motor  would 
be  precisely  the  same  as  that  which  has  been  de- 
scribed. The  rotating  field  would  still  act  in  a 
direction  to  drag  the  short-circuited  member  after 
it,  but  since  the  member  producing  the  rotating 
field  is  the  movable  one,  the  result  would  be  a 
forcing  of  the  movable  member  around  in  a  direc- 
tion opposite  to  that  in  which  the  magnetic  field 
rotates. 

The  statement  was  made  above  that  the  terms 
''arrtiature"  and  "field,"  as  applied  to  the  two  ele- 
ments of  the  induction  motor,  were  incorrect.  Con- 
sider what  these  two  terms  signify.  The  armature 
of  a  direct-current  motor  is  that  element  of  the 
motor  in  which  an  electromotive  force  is  generated; 
the  field  of  the  direct-current  motor  is  that  element 
in  which  no  electromotive  force  is  generated.  This 
criterion,  when  applied  to  the  induction  motor, 
shows  that  neither  element  is  either  armature  or 
field,  for  both  have  electromotive  forces  generated 
in  them.  In  Fig.  7  the  stationary  element,  when 
fed  with  alternating  currents,  has  a  counter  elec- 
tromotive force  generated  in  it,  just  as  does  an  al- 
ternating-current transformer,  and,  as  we  have  seen 
in  the  discussion  of  Fig.  7,  the  rotating  element 
also  has  generated  in  it  an  electromotive  force,  to 
which  is  due  the  currents  in  the  short-circuited  wind- 
ing. Neither  will  it  do  to  call  the  rotating  element 
armature  and  stationary  element  field,  for  just  as 
the  armature  of  a  direct-current  machine  may  be 
stationary  and  the  field  rotate,  so  we  may  inter- 
change the  functions  of  the  rotating  and  stationary 
elements  of  the  induction  motor. 

By  far  the  best  course  is  to  consider  the  induc- 
tion motor  as  a  transformer.  In  this  case  the  ele- 
ment connected  to  the  line  is  the  primary  (rotating 
or  stationary,  as  the  case  may  be),  and  the  other 
element,  the  one  in  which  currents  are  induced,  is 
the  secondary  (stationary  or  rotating).  What  has 
been  heretofore  designated  as  the  field  in   Figs.  3. 

4,  5  and  7  is  now  the  stationary  primary;  the  rotat- 
ing element  is  the  rotating  secondary.  Let  us  look 
into  the  question  of  the  induction  motor  as  a  trans- 
former. In  Fig.  7,  first  consider  the  rotating  sec- 
ondary (a),  formerly  the  armature,  as  held  so  that 
it  cannot  rotate.  The  rotating  magnetic  field  will 
induce  alternating  currents  in  a  short-circuited 
winding.  Now,  some  of  these  closed  circuits  are 
directly  opposite  the  poles  (Ai),  (A2),  and  will  affect 
these  poles  and  the  windings  upon  them,  just  as 
the  currents  induced  in  the  secondary  of  a  single- 
phase  transformer  influences  the  primary  of  the 
transformer.  Similarly,  some  of  the  closed  circuits 
are  directly  opposite  the  poles  (Bi).  (B2),  and  bear 
toward  them  the  relation  of  secondaries.  Some  of 
the  closed  circuits  are  influenced  by  and  exert  in- 
fluence on  both  sets  of  poles  and  have  on  each  set 
of  poles  only  part  of  the  effect  that  they  would  have 
if  opposite  one  or  the  other  of  the  two  sets.  The 
result,  however,  so  far  as  the  electrical  actions  and 
reactions  between  the  primary  and  secondary  of 
the  motor  are  concerned,  is  the  same  as  though  we 
considered  the  two  pairs  of  poles,  (Ai)  and  (A3) 
and  (Bi)  and  (B2),  as  being  single-phase  transform- 
ers, each  having  an  equivalent  short-circuited  sec- 
ondary, whose  action  on  its  primary  is  the  same  as 
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that  of  the  closed  circuits  of  Fig.  7  on  the  pairs  of 
poles  (An.  (A2)  and  (Bi),  (B2). 

li  all  the  circuits  of  the  short-circuited  secondary 
of  Fig.  7  should  be  open-circuited  so  that  no  cur- 
rent could  flow  in  them,  it  would  be  equivalent  to 
opening  the  secondary  circuits  of  the  two  transform- 
er-. The  current  which  would  then  flow  in  each 
of  the  primaries  of  the  transformers  would  be  simply 
the  current  necessary  to  magnetize  the  transformer 
and  to  supply  the  power  lost  in  the  iron  by  hysteresis 
and  eddy  currents.  If  the  circuits  of  the  secondary  of 
Fig.  7  should  be  short-circuited  again,  it  would 
Mivalent  to  short-circuiting  the  secondaries  of 
the  two  transformers,  in  which  case  there  would 
be  drawn  from  the  line  by  the  primary  of  each 
transformer  a  current  in  addition  to  the  magnetizing 
current,  the  additional  current  being  that  necessary 
1..  compensate  for  the  current  flowing  in  the  sec- 
ondary. 

If  now  ihe  secondary  cf  Fig.  7  be  allowed  to  ro- 
tate, the  electrical  conditions  change  from  those 
having  place  when  the  motor  is  at  rest.  In  the 
first  place,  as  has  already  been  pointed  out,  the 
electromotive  force  generated  in  the  secondary  di- 
minishes, hence  also  the  current  diminishes;  in  the 
1  place,  the  currents  flowing  into  secondary 
generate,  by  virtue  of  the  rotation  of  the  conductors 
in  which  they  flow,  an  electromotive  force  in  the  pri- 
mary. This  electromotive  force  generated  in  the 
primary  corresponds  to  the  counter  electromotive 
force  of  a  direct-current  motor,  and  it  is  against 
it  that  the  primary  current  does  the  mechanical 
work  of  the   motor. 

Comparing,   again,   the  motor  of   Fig.   7  to   two 


.1  dozen  electrical  bells,  people  having,  through 
the  ringing  of  doorbells,  telephone,  street-car,  milk 
and  bread-wagon  bells,  become  so  accustomed 
to  the  ringing  of  bells  that  very  little  attention  is, 
nowadays,  paid  to  any  such  noises.  In  connection 
with  Ihe  gun  we  have  thermostats,  which  can  be 
placed  anywhere  desired,  and  arc  fused  from  102 
to  140  degrees.  In  case  of  a  fire  the  heat  melts  the 
fuse,  thereby  closing  the  circuit  and  exploding  the 
blank  cartridges  in  the  guns  in  succession,  in  this 
way  alarming  all  occupants  in  an  instant,  giving  a 
louder  and  more  effective  alarm,  with  less  battery 
power,  than  any  other  on  the  market.  Then,  again, 
as  a  burglar  alarm  it  is  invaluable,  it  being  so  adapted 
that  it  can  be  placed  in  banks,  vaults,  stores,  post- 
offices,  etc..  or  used  to  protect  henneries,  fancy  fowls, 
stables,  etc.  We  have  the  guns  so  arranged  that 
should  you  be  quite  a  distance  from  your  store, 
bank,  etc.,  or  the  buildings  on  your  premises,  the 
moment  the  burglar-alarm  cartridge  is  exploded 
you  have  a  signal  in  your  house  informing  you  of 
this  fact,  the  burglar,  of  course,  not  knowing  that 
you  have  been  notified.  We  also  have  an  attach- 
ment for  money  drawers,  and  this,  as  well  as  all 
of  our  other  appliances,  are  controlled  at  the  will  of 
the  owner  by  the  use  of  switches." 


Electrical    Department    of   the  B.  F. 
Sturtevant  Company. 

The  B.  F.  Sturtevant  company  of  Boston,  Mass., 
has  built  a  large  addition  to  its  works  for  the  spe- 
cial accommodation  of  its  electrical  department. 
This  company  has  made  its  reputation  in  the  man- 
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FIG.  I.    ELL1C0TT-WC0D  ARC  LAMP. 


single-phase  transformers,  the  conditions  when  mo- 
tor is  allowed  to  rotate  are  as  though  we  had  in- 
cluded in  the  secondary  circuit  of  each  transformer 
a  laminated  motor,  series-wound,  as  for  direct  cur- 
rent, but  run,  of  course,  by  the  alternating  current 
from  the  transformer.  When  the  two  series-wound 
motors  are  held  so  they  cannot  rotate,  and  the  sec- 
ondary circuits  of  the  transformers  are  closed 
through  them,  we  have  a  condition  similar  to  that 
when  current  is  thrown  on  the  primary  of  Fig.  7, 
the  secondary  circuits  being  closed,  but  the  sec- 
ondary held  so  that  it  cannot  rotate.  When  the  two 
-erie>  motors  arc  allowed  to  rotate,  we  have  a 
condition  similar  to  that  when  the  secondary  of  Fig. 
7  is  allowed  to  revolve;  thai  is.  the  currents  in  the 
secondaries  of  the  two  transformers  are  diminished 
and  a  counter  electromotive  force  is  introduced 
through  which  mechanical  work  is  done.  The  slip, 
or  fall  in  speed,  of  the  induction  motor  corresponds 
to  the  drop,  or  fall  in  voltage,  of  a  static  transformer. 
[  To  be  continued.  ] 


Carl  Electric  Alarm  Gun. 

I  he  fire  and  burglar-alarm  gun  represented  in 
the  accompanying  diagram  was  patented  last  week 
and  is  exploited  by  the  Gail  Electric  company  of 
Akron.    0.     In    describing   this    unique   application 
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the  company  says:  "It  is  intended  to  inform  or 
aw  il  en  people  in  case  of  a  fire  by  exploding  a  blank 
cartridge.  This,  being  an  unusual  noise,  would, 
without  fail,  attract  the  attention  of,  or  awaken, 
people  in  case  of  a  fire  at  night,  much  easier  than 


ufacture  of  blowers,  so  that  the  Sturtevant  blower 
now  has  a  world-wide  distribution.  When  in  the 
late  '70's  the  demand  for  engine-driven  fans  increased 
to  such  an  extent  as  to  warrant  the  design  and  man- 
ufacture of  special  engines  for  direct  attachment, 
Mr.  Sturtevant,  who  was  then  living,  took  hold 
of  the  problem  with  energy,  and  developed  what 
was  in  a  sense  a  new  machine. 

During  the  past  10  years  the  constantly  increasing 
use  of  electrical  power  has  gradually  led  the  Sturte- 
vant company  into  the  design  of  electric  motors 
for  fan  driving.  For  such  a  purpose  the  motor 
must,  of  course,  be  of  such  design  as  to  be  readily 
attached  to  and  in  a  sense  form  a  part  of  the  fan 
which  it  drives.  What  is  more,  the  great  variety 
in  the  sizes  of  fans,  as  well  as  in  the  speeds  and  the 
powers  required,  has  demanded  an  excessively 
large  line  of  motors  of  special  type,  which  differed 
materially  from  any  to  be  found  in  the  market.  Dur- 
ing the  period  mentioned  rapid  progress  has  been 
made  by  the  Sturtevant  company  in  the  electrical 
line,  and  particularly  during  the  last  two  or  three 
years.  It  now  has  a  large  electrical  department. 
covering  20,000  square  feet  of  area,  equipped  for 
ihe  manufacture  of  motors  and  generators  in  sizes 
from  one-sixth  up  to  125  horsepower,  and  capable 
of  driving  fans  up  to  12  or  15  feet  in  diameter. 
Having  already  established  a  complete  line  of  mod- 
erate-sized engines,  ranging  through  about  the  same 
powers,  the  combination  of  generator  and  engine 
lias  been  simple,  and  the  result  has  been  a  remark- 
ably compact   ami   duiable  generating  set. 

The  accompanying  illustration  is  taken  from  a 
corner  of  the  erecting  floor  in  the  Sturtevant  com- 
pany's erecting  department,  and  shows  the  variety 
of  electric-fan  and  motor  work  which  is  being  done. 

Prominent  among  the  late  developments  of  the 
company  is  an  electric  fan  of  the  propellor  type, 
the  motor  being  entirely  enclosed.  By  this  means 
the  trouble  usually  incident  to  the  effect  of  dust  being 
drawn  across  the  motor  is  said  to  be  entirely  ob- 
viated, and  the  fan  may  be  continuously  operated  in 
an  out-of-the-way  place,  and  started  or  stopped 
at  any  desired  point. 

The  utility  of  the  electric  fan  is  only  beginning 
to  be  realized.  Its  first  uses  have  naturally  only 
been  for  the  general  purposes  of  ventilation,  but 
these  are  rapidly  extending  so  as  to  include  the  blow- 
ing of  cupola,  forge  and  boiler  fires,  the  handling 
of  smoke  and  the  general  distribution  of  air  for 
all  purposes. 


Ellicott-Wood  Arc  Lamp. 

The  lamp  shown  in  the  illustrations  was  con- 
structed by  Mr.  James  J.  Wood  of  the  Fort  Wayne 
Electric  Works  upon  designs  and  suggestions  fur- 
nished by  Mr.  Edward  B.  Ellicott,  city  electrician 
of  Chicago.  Eight  hundred  of  these  lamps  have 
been  installed  for  street-lighting  purposes  in  the  city 
of  Chicago.  Fig.  1  shows  the  lamp,  with  side-anil 
suspension.     Fig,    2   shows   the  mechanism. 

The  advantages  and  desirable  features  of  this  lamp, 
as  slated  by  the  manufacturer,  are  as  follows: 

It  is  extremely  simple  in  design  and  well  made. 

All  parts  are  easily  accessible. 

The  mechanism  is  not  exposed  during  the  act  of 
trimming,  and  as  a  result,  dust,  bugs  or  moisture  in 
rainy  weather  do  not  get  into  the  works,  yet  the 
casing  is  easy  to  remove  when  inspection  becomes 
necessary. 

When  switched  into  circuit  a  feeding  arc  is  in- 
stantly produced,  no  time  being  required  for  the 
carbons  to  burn  apart  and  the  lamp  to  cease  "frying." 

It  will  operate  without  readjustment  on  any  direct- 
current  circuit  of  from  6.5  to  9.6  amperes. 

It  will  feed  closer  and  steadier  during  the  full  life 
of  the  carbons  than  any  lamp  on  the  market  to-day. 

It  has  no  old-fashicned  cutout,  requiring  special 
windings,  liable  to  short-circuit  and  give  trouble. 

The  shunt  and  main  magnets  are  independent  of 
each  other  and  can  be  removed  without  interference; 
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FIG.   2.       ELLICOTT-WOOD    ARC   LAMP. 

therefore,  an  accident  to  one  will  not  damage  the 
other. 

It  has  the  fewest  possible  number  of  wearing  parts, 
reducing  the  expense  of  repairs  and  maintenance 
to  a,  minimum. 

On  account  of  the  small  amount  of  energy  con- 
sumed in  the  mechanism  of  this  lamp,  its  efficiency 
is  very  high,  and  the  saving  of  4.5  watts  a  lamp 
allows  one  more  lamp  in  a  hundred  to  be  placed 
in  circuit  and  operated  with  the  same  expenditure 
of  energy.  


Milwaukee  Injunctions. 

Judge  Ludwig  of  Milwaukee,  on  the  petition  of 
the  atLorney  for  the  Milwaukee  Street  Railway  com- 
pany, granted  an  order  on  January  26th.  temporarily 
restraining  all  citizens  from  bringing  any  action 
against  the  city  or  railway  officialswhich  has  reference 
to  the  new  street-railway  ordinance.  The  order  is  di- 
rected primarily  against  the  complainants  in  the  in- 
junction suits  before  the  court.  The  object  of  the  de- 
fense in  these  suits,  it  is  said,  is  to  get  them  all  con- 
solidated in  one  test  case  and  then  prevent  any  further 
annoyance  from  the  issuance  of  a  continual  string  of 
injunctions,  all  based  on  the  same  state  of  facts  as 
the  earlier  injunctions.  On  January  29th  Judge  Lud- 
wig handed  down  his  decision  dissolving  two  in- 
junctions in  the  matter  of  street-railway  ordinance. 
The  first  was  the  one  seeking  to  restrain  the  Com- 
mon Council  from  passing  the  ordinance  and  the 
other  was  to  restrain  the  street-railway  company 
from  accepting  the  ordinance  or  the  city  clerk  from 
filing  such  acceptance.  The  court  virtually  sus- 
tained the  contention  of  the  defense  that  the  council 
was  performing  its  duty  as  a  legislative  body,  and 
therefore  was  outside  the  jurisdiction  of  the  court. 
The  case  will  be  taken  to  the  Supreme  Court  for 
final    decision. 


For  a  little  over  a  month  the  Consolidated  Street 
Railway  company  of  Grand  Rapids,  Mich.,  has  had 
a  mail-collecting  system  in  successful  operation. 
A  mail  box  is  placed  at  each  end  of  each  car,  with 
an  opening  in  the  front  of  the  car  large  enough 
to  slip  letters  through.  The  boxes  are  collected  in 
the  center  of  the  city  and  in  this  manner  mail  from 
the  outlying  districts  is  brought. to  the  main  post- 
office  from  two  to  five  hours  sooner  than  before 
the  new  plan  was  adopted. 
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The  Oldest  Enclosed  Fuse. 

The  present  discussion  by  the  Board  of  Fire  Un- 
derwriters about  enclosed  fuses  calls  attention  to 
what  is  probably  the  oldest  as  well  as  the  most 
widely  used  fusing  device  utilizing  the  enclosed- 
fuse  principle,  the  Edison  plug  cutout.  This  device 
has  now  been  in  constant  demand  for  almost  20 
years  wherever   125-volt  circuits  are   installed. 

In  1SS1  the  first  cutouts  of  this  type  were  con- 
structed and  used  in  all  of  the  early  installations 
of  the  Edison  lighting  systems,  notably  the  large 
lighting  plants  in  New  York,  Boston  and  Milan. 
The  fuse  plug  was  patented  in  the  following  year 
in  its  original  form,  but  in  1SS5  a  number  of  im- 
provements were  added,  and  as  then  patented,  its 
external  appearance  was  substantially  that  which 
has  been  used  ever  since. 

The  body  of  the  plug  was  first  made  of  wood,  with 
a  suitable  "enclosure  for  the  fuse;  later  it  was  made 
of  glass  with  metal  screw  cap.  It  has,  however, 
from  the  first  embodied  the  convenient  screw  fea- 
ture which  has  distinguished  the  Edison  base  lamps 
for  so   many  years. 

In  1S96  these  fuse  plugs  were  still  further  im- 
proved, the  glass  body  being  changed  to  porcelain 
and  its  internal  construction  being  modified,  to  per- 
mit the  use  of  a  longer  fuse  which  passes  over  a 
barrier  and  secures  a  much  higher  efficiency. 

During  the  early  introduction  of  electric  lighting 
hundreds  of  thousands  of  those  cutouts  were  shipped 
to  all  parts  of  the  world,  many  large  systems  being 
fully   equipped  with   them. 

The  introduction  of  electricity  into  houses  was  at 


Hamilton's  Power  Development. 

The  city  of  Hamilton,  Ont,  is  enjoying  a  veritable 
boom  at  present  as  a  manufacturing  center.  This  is 
entirely  owing  to  the  cheap  electric  power  furnished 
by  the  Cataract  Power  company.  Several  large 
concerns,  finding  that  they  could  secure  electric 
power  so  cheaply  in  Hamilton,  have  located  there 
and  others  are  contemplating  the  advisability  of 
doing  likewise. 

Abour  four  years  ago  the  idea  of  transmitting 
electrical  energy  to  Hamilton  from  DeCew  Falls 
was  first  mooted,  and  a  company  was  formed  and 
a  charter  secured  to  carry  out  the  proposed  under- 
taking. Instead  of  depending  on  the  somewhat  un- 
certain water  supply  at  the  falls,  it  was  proposed  to 
secure  a  supply  of  water  of  a  constant  sort  through 
a  feeder  from  the  Lake  Erie  level  of  the  old  Wel- 
land  Canal  at  Allanburg.  By  placing  the  power 
house  about  three-quarters  of  a  mile  east  of  DeCew 
Falls,  an  additional  fall  of  70  feet  was  obtainable, 
and  at  this  point  a  private  canal,  4%  miles  long, 
would  bring  a  limitless  supply  of  water  from  the 
Lake  Erie  level  to  the  brow  of  the  hill,  where  it 
could  be  held  in  storage  basins.  This  plan  was 
adopted.  It  was  only  after  a  considerable  delay 
and  much  negotiation  that  a  contract  was  made 
with  a  Dayton,  O.,  company  for  the  water-wheels 
required,  the  hydraulic  development  desired  by  the 
company  presenting  obstacles  which,  owing  to  the 
large  units  and  high  head,  made  it  difficult  to  se- 
cure a  builder  who  would  give  what  the  hydraulic 
engineer's  specifications  called  for.  The  turbines 
finally  secured  were  of  a  special  horizontal  pattern. 


Fig.  1.     Edison  Fuse  Plug  Made  in 


Fig.  2.     Edison  Fuse  Plug  Made  ii 
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Fig.  3.     Sectional  View  of  Ediscn 
Fuse  Plug  Made  in  igoo. 


first  regarded  with  considerable  apprehension  by 
tenants  and  property  owners,  hence  the  simplicity 
of  the  screw-plug  fuse  appealed  at  once  to  everyone 
interested.  By  its  means  a  man  entirely  ignorant 
of  electricity  or  mechanics  could  renew  a  fuse  with- 
out any  danger  either  to  the  circuit  or  himself,  and 
when  the  fuse  melted  no  sparks  escaped  from  the 
plug  to  endanger  surrounding  objects. 

Probably  no  other  device  at  present  used  in  elec- 
tric installations  has  for  so  many  years  adequately 
fulfilled  the  purpose  for  which  it  was  originally 
designed,  with  but  slight  modifications.  In  its 
present  form,  as  patented  in  1896,  it  is  probably  the 
most  popular  and  most  generally  approved  device 
for  protecting  125-volt  circuits. 


FOREIGN  AUTOMOBILE  NOTES. 

M.  Krieger,  a  prominent  engineer  and  constructor 
of  electric  automobiles,  has  announced  that  he  will 
make  the  trip  from  Paris  to  Rouen  and  back,  and 
endeavor  to  lower  the  record  already  established 
by  the  Count  de  Chasseloup-Laubat,  who  has  made 
the  round  trip  in  24  hours,  counting  seven  hours 
actually  on  the  road  each  way.  M.  Krieger  has  re- 
cently constructed  a  new  racing  automobile  of  light 
weight,  in  which  the  front  wheels  are  actuated  each 
independently  by  a  small  motor  suspended  hori- 
zontally on  either  side.  The  front  of  the  vehicle, 
carrying  the  battery,  has  a  special  form  to  diminish 
the  air  resistance.  M.  Krieger  will  leave  Paris 
from  the  Automobile  Club  at  7  a.  m.  and  expects  to 
arrive  at  Rouen  at  10:15.  After  charging  the  ac- 
cumulators, he  will  leave  Rouen  at  three  o'clock, 
and  he  expects  to  arrive  at  Paris  early  in  the  even- 
ing. 

M.  Jeautand,  who  represents  the  committee  hav- 
ing in  charge  the  automobile  exhibits  and  events  at 
the  Paris  Exposition,  has  recently  presented  his 
report.  A  series  of  races  and  tests  are  to  be  held 
in  Vincennes  Park,  in  the  suburbs,  in  a  tract  espe- 
cially set  apart  for  the  purpose.  A  racetrack  will 
be  constructed  around  the  Lake  Daumesnil.  Ac- 
cording to  the  report,  230,000  francs  will  be  neces- 
sary to  cover  the  expenses,  and  the  probable  re- 
ceipts have  been  estimated  at  72,000,  leaving  the 
sum  of  158,000  francs  to  be  supplied  by  the  ex- 
position. The  Automobile  Club  will  take  charge 
of  the  details  of  the  races,  tests  and  exhibitions. 
The  principal  events  will  be  as  follows:  May,  touring 
automobiles  of  two  to  six  places  and  over;  June,  cabs 
and  smaller  delivery  wagons,  carrying  a  maximum 
load  of  1,000  kilogrammes;  July,  principal  races, 
in  which  will  participate  the  light  vehicles  con- 
structed especially  for  speed;  August,  test  of  light 
vehicles,  up  to  a  weight  of  400  kilogrammes;  Sep- 
tember, light  delivery  vehicles,  for  loads  up  to  100 
kilogrammes;  October,  tests  of  heavy  delivery  ve- 
hicles. Besides  these  different  events,  there  will  be 
a  series  of  races  and  fetes,  to  be  held  every  Thurs- 
day, upon  the  racetrack  around  the  Lake  Daumesnil. 


guaranteed  to  work  under  a  head  of  265  feet  and 
at  a  speed  of  400  revolutions  per  minute,  each  be- 
ing of  2,000  horsepower. 

Then  the  company  had  next  to  face  the  problem 
of  generating  and  transmitting  the  power  over 
such  a  long  distance  to  Hamilton — 35  miles.  What 
is  now  known  to  be  entirely  practicable  in  long- 
distance transmission  was  at  that  time  a  seemingly 
insurmountable  difficulty.  Ten  thousand  volts  was 
considered  a  high  working  pressure  at  that  time, 
and  at  that  pressure  the  cost  of  a  transmission  line 
was  too  great  for  the  company  to  consider.  To 
transmit  aver  the  long  distance  it  was  necessary 
that  the  pressure  be  20,000  volts  or  over.  For 
nearly  a  year  this  trouble  presented  itself  to  oppose 
the  progress  of  the  enterprise.  Finally,  Mr.  J.  A. 
Kammerer  of  the  Royal  Electric  company,  Mon- 
treal, was  called  in,  and  after  he  had  carefully  con- 
sidered the  whole  scheme,  his  company  agreed  to 
undertake  the  work  which,  ■  with  '  the  consequent 
saving  with  a  working  pressure  of  24,000  volts  guar- 
anteed,  brought  the  cost  within  the  limits  deemed 
necessary. 

The  Cataract  company  at  the  present  time  con- 
trols the  Hamilton  street-railway  system,  the  Ham- 
ilton and  Dundas  electric  railway,  the  Plamilton 
Radial  railway,  and  is  now  taking  steps  to  build  an 
electric  line  from  Hamilton  to  Guelph  and  Gait. 
Another  line  that  is  contemplated  is  one  to  Niagara 
Falls.  The  company's  business,  also,  in  the  sup- 
plying of  electric  power  for  factory  purposes  is 
increasing  to  a  great  extent,  and  at  the  present 
time  it  has  contracts  with  companies  about  to  start 
business  in  Hamilton  amounting  to  more  than 
the  total  amount  already  sold. 

The  company  has  recently  submitted  an  offer 
lo  the  city  of  Hamilton  for  operating  the  sewage- 
interception  works  of  the  city  by  electricity.  The 
company  states  that  it  will  be  necessary  to  install 
additional  machinery  to  the  value  of  $7,000.  It  is 
also  stated  that  it  is  the  intention  of  the  Cataract 
Power  company  to  duplicate  its  power-transmission 
line  from  the  power  house,  near  DeCew  Falls,  to 
Hamilton. 


Report  on  Holland  Submarine  Boat. 

The  Board  of  Construction  of  the  Navy  Depart- 
ment, which  recently  witnessed  the  successful  tests 
of  the  submarine  torpedo  boat  Holland,  has  sub- 
mitted its  report  to  the  secretary  of  the  navy,  de- 
clining to  recommend  the  purchase  of  the  boat. 

The  board  considers  that  no  further  contract  should 
be  made  with  the  company  until  some  settlement 
has  been  made  concerning  the  Plunger,  which  the 
Holland  company  is  under  contract  to  build  for  the 
government  and  which  is  not  likely  to  be  completed 
in  the  near  future.  If  the  company  makes  satisfac- 
tory settlement  concerning  the  completion  and  de- 
livery of  the  Plunger,  the  board  considers  that  the 
department  would  be  justified  in  entering  into  con- 
tract with  the  Holland  company,  under  proper  guar- 


antees and  specifications,  for  one  submarine  boat 
of  the  larger  type  offered  by  the  company  in  its  pro- 
posal. 

A  minority  report  was  submitted  by  Rear-admiral 
Hichborn,  who  dissents  from  the  report  of  the  ma- 
jority in  so  far  that  it  does  not,  in  his  opinion,  give 
sufficient  credit  and  encouragement  to  the  enterprise 
of  the  Holland  Torpedo   Boat  company. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  January  27. — The  sixth  annual  cycle 
show,  with  which  was  combined  an  exhibition  of  au- 
tomobiles, closed  to-night  after  a  very  successful 
seven  days'  run.  The  show  was  held  in  Madison 
Square  Garden  and  was  attended  by  a  great  many 
people.  There  were  29  motor  vehicles  on  exhibition. 
Of  these  19  were  operated  by  electricity,  six  by  gaso- 
line and  four  by  steam.  The  character  cf  the  ve- 
hicles was  as  follows:  Ten  runabouts,  four  delivery 
wagons,  three  brakes,  two  phaetons,  two  dos-a-dos, 
two  quadricycles,  one  demi-coach,  one  theater  bus, 
one  stanhope,  one  bicycle,  one  combination  vehicle, 
transformable  from  delivery  wagon  to  runabout,  and 
one  cab  with  automobile  fore-carriage.  The  idea 
of  combining  the  automobile  exhibit  with  the  cycle 
show  proved  a  very  successful  one,  and  the  auto- 
mobile makers  were  well  satisfied  with  the  results. 
One  manufacturer  of  electric  vehicles  is  said  to  have 
booked  orders  for  18  machines  during  the  week. 

The  State  Legislature  at  Albany  passed  on  Thurs- 
day an  emergency  bill,  authorizing  New  York  city 
to  issue  the  necessary  bonds  with  which  to  build  the 
rapid-transit  road.  John  B.  McDonald,  the  success- 
ful bidder  for  the  contract  for  the  road,  is  having 
some  difficulty  in  getting  sureties  on  his  $5,000,000 
construction  bond,  but  he  confidently  expects  to 
satisfy  the  requirements  of  the  surety  companies  in 
a  few  days.  It  is  said  that  Mr.  McDonald  is  forming 
a  construction  company,  which  will  bring  into  direct 
responsibility  the  men  upon  whom  he  is  relying  for 
such  financial  backing  as  he  may  need  to  carry 
through  the  enterprise. 

At  the  annual  meeting  of  the  stockholders  of 
the  Brooklyn  Rapid  Transit  company  yesterday  the 
following-named  directors  were  elected:  C.  L. 
Rossiter,  August  Belmont,  H.  H.  Porter,  E.  H. 
Harriman,  A.  N.  Brady,  T.  S.  Williams,  Walter  G. 
Oakman,  A.  R.  Flower,  Henry  Seibert,  J.  G.  Jen- 
kins, D.  H.  Valentine,  H.  C.  Du  Val  and  F.  P.  Ol- 
cott.  The  new  members  of  the  board  are  Messrs. 
Belmont,  Porter,  Harriman,  Oakman,  Flower  and 
Olcott.  The  directors  that  retired  are  W.  C.  Bry- 
ant, John  J.  Keiley,  Theodore  F.  Jackson,  Seth  L. 
Keeney,  John  EngHs  and  C.  D.  -Meneeley.  All  of 
the  retiring  directors  are  Brooklyn  men,  and  the 
company  is  now  controlled  by  directors  from  Man- 
hattan. No  announcement  was  made  as  to  the 
physical  or  financial  condition  of  the  property  of 
the  company.  The  next  statement  given  out  will 
be  at  the  semi-annual  meeting,  which  will  be  held 
in  July  or  August,  at  which  time  it  is  expected  the 
company  will  make  a  complete  showing  of  its  finan- 
cial condition. 

The  Consolidated  Railway  Electric  Lighting  and 
Equipment  company,  which  was  incorporated  in 
New  Jersey  about  three  weeks  ago,  with  a  capital 
of  $16,000,000,  has  issued  a  circular  to  the  stock- 
holders of  the  Electric  Axle  Light  and  Power  com- 
pany (capitalized  at  $25,000,000),  offering  to  pur- 
chase the  outstanding  shares  of  stock  of  that  com- 
pany. The  Consolidated  company  is  a  consolida- 
tion of  the  following-named  concerns:  The  Colum- 
bian Electric  Car  Lighting  and  Brake  company. 
American  Railway  Electric  United  Lighting  com- 
pany, European  Railway  Electric  Lighting  com- 
pany, United  Electric  company,  Lindstrom  Brake 
company  and  the  Railway  Triplex  Ticket  compairy. 

The  election  Monday  of  William  H.  Curtiss, 
private  secretary  of  William  Rockefeller,  as  treasurer 
of  the  Third  Avenue  Railroad  company,  and  the 
election  of  William  C.  Whitney,  Anthony  N.  Brady 
and  Thomas  F.  Ryan  as  trustees  of  the  Consolidated 
Gas  company,  are  said  to  forecast  the  general  con- 
solidation of  all  the  gas,  electric  light  and  trac- 
tion systems  of  the  city  under  the  control  of  the 
Rockefellers.  The  entrance  of  Messrs.  Whitney. 
Brady  and  Ryan  into  the  Consolidated  board  was. 
of  course,  taken  as  outward  demonstration  of  the 
agreement  of  union  recently  announced  by  which 
the  Consolidated  and  the  New  York  Gas  and  Elec- 
tric Light,  Heat  and  Power  company  are  to  be 
merged.  M.  L.  G. 

Canadian  Intelligence. 

Ottawa,  Ont.,  January  26. — In  connection  with  the 
changes  in  the  management  of  the  various  enter- 
prises controlled  by  the  Cataract  Power  company 
of  Hamilton,  Ont.,  Mr.  H.  R.  Leyden  will  become 
manager  of  the  Hamilton  Electric  Light  company. 
Mr.  C.  K.  Green  has  entered  on  his  duties  as  traffic 
manager  of  the   consolidated  railways. 

The  Canadian  Power  company  of  Niagara  Falls. 
Ont.,  has  changed  its  name  to  the  Dominion  Power 
company.  This  company  has  a  franchise  for  the 
operation  of  its  plant  from  the  Dominion  govern- 
ment to  take  water  from  Chippewa  Creek  for  power 
purposes.  It  is  stated  that  General  Fields  of  Buf- 
falo, N.  Y.,  represents  capital  that  has  become  in- 
terested in  the  project,  and  that  work  may  be  com- 
menced soon. 

Mr.   J.    S.    Gamble,    solicitor    of    St.    Catherines. 


So 


Ont.,  has  made  application  to  the  Dominion  Par- 
liament for  incorporation  of  the  Niagara  and  South- 
western Railway  company,  with  power  to  construct 
an  electric  railway  from  Xiagara-on-the-Lake  on 
through  St.  Catharines  and  Smiths vi He  to  Hagers- 
ville,  with  branches  to  Dunnville,  Cayuga  and 
Queenston.  The  Niagara  Central  Railway  com- 
pany has  been  granted  permission  to  use  the  streets 
of  St.  Catherine-  to  extend  it's  electric  road  through 
to  the  town  of  Bcamsville,   Ont. 

The  capital  of  the  Dominion  has  voted  to  own 
and  operate  its  own  electric-lighting  plant.  On 
same  day.  in  the  province  of  Ontario,  at  Wood- 
stock,  the  electors  by  a  majority  of  621  voted  to 
establish  a  municipal  electric-light  plant;  at  Fem- 
1  roke  a  majority  of  over  200  was  recorded  in  favor 
ol  a  similar  plan:  and  at  Lindsay  it  was  decided 
10  purchase  the  waterworks  system,  at  present 
owned  and  operated  by  a  private  corporation.  All 
these  votes  are  taken  to  be  illustrative  of  the  gen- 
eral trend  of  public  opinion  throughout  the  prin- 
cipal cities  and  towns  of  Ontario  in  favor  of  mu- 
nicipal ownership  and   control. 

\  special  dispatch  from  Loudon.  England,  re- 
ceived recently,  says  that  the  strong  complaints  of 
Canadian  and  other  journals  ever  the  persistent 
dilatorincss  of  the  Pacific  Cable  Board  are  being 
reproduced  in  the  Canadian  Gazette,  the  Outlook 
and  other  journals  there,  and  continues:  "The 
board  has  held  a  meeting  of  a  preliminary  charac- 
ter, and  will  meet  again  next  week,  but  has  done 
very  little.  No  one  pretends)  that  any  business 
promptitude  is  being  shown,  or  is  likely  to  be 
shown,  until  the  colonies,  by  strong1  expression  of 
opinion,  compel  the  British  minister  to  tell  the 
permanent  officials  that  they  must  get  ahead,  even 
though  their  friends,  the  cable  ring,  do  not  like  it. 
One  new  difficulty  may  be  experienced  in  the  re- 
turn to  high  place  in  the  Colonial  Office  of  Sir 
Robert  Herbert,  who  is  a  director  in  the  cable  ring, 
but  strong  protests  from  Canada  and  Australia 
would  soon  alter  all  this  and  be  welcomed  by  the 
more    progressive    British    ministers." 

The  city  of  Toronto  is  much  exercised  over  the 
progress  in  electrical  development  which  Hamilton. 
Ottawa.  Montreal  and  other  smaller  cities  in  the 
Dominion  are  making,  in  comparison  with  Toronto. 
The  Toronto  Globe,  in  a  forcible  editorial,  brings 
the  matter  to  the  attention  of  the  citizens  and  de- 
clares that  the  City  Council  cannot  too  speedily 
realize  that  the  progress  of  Toronto  is  seriously 
checked  by  its  disadvantageous  position  in  regard 
to  the  supply  of  power  the  city  holds  as  compared 
with  other  cities  in  Canada.  The  new  factory  of 
the  National  Cycle  and  Automobile  company,  which 
will  employ  1,000  hands,  has  been  captured  by 
Hamilton,  because  the;  latter  city  has  water-pro- 
duced electric  power  to  sell  at  a  much  cheaper  rate 
than  steam-produced  power  can  be  sold  in  To- 
ronto. It  is  pointed  out  that  not  only  is  Hamilton 
in  a  better  position  in  this  respect,  but  so  is  the 
city  of  Ottawa,  with  its  great  Chaudiere  power: 
Mi  'in real,  with  its  vast  Lachine  development,  and 
Quebec  City,  with  the  power  of  Montmorency.  The 
Globe  says  that  if  the  Electric  Light  company,  now 
operating  in  Toronto,  fails  to  take  advantage  of 
the  development  now  going  on  at  Niagara,  or  to 
secure  some  other  waterpower  from  which  elec- 
tricity can  be  transmitted  to  Toronto,  it  will  become 
a  question  as  to  whether  the  city  should  not  seek 
some   other   means   to   supply   the   great  want. 

The  Metropolitan  Electric  Railway  company  of 
Toronto  has  announced  its  intention  to  apply,  at 
the  next  session  of  the  Ontario  Legislature,  for 
powers  to  run  cars  over  the  tracks  of  the  Toronto 
ic  Railway  company,  to  carry  both  passengers 
vt\d  freight  from  points  in  the  city.  In  effect,  the 
application  means  that  a  radial  system  of  railway 
oronto,  if  the  power  asked  for  is  granted,  will 
be  established  upon  terms  to  be  agreed  upon  by 
the  railways  concerned,  or  as  may  be  determined  by 
the   Ontario   government. 

I  01  the  last  few  months  the  Jacques  CaYtier  Elec- 
tric Power  company  of  Quebec,  a  new  organization 
pledged  to  give  cheap  electric  light  to  the  city  of 
Quebec,  has  been  erecting  poles  upon  which  to 
string  its  wires,  but  further  operations  are  now 
likely  to  be  arrested.  The  Quebec  Railway.  Light 
and  Power  company,  whose  plant  is  at  Mont- 
morency, and  which  has  hitherto  enjoyed  a  monop- 
oly of  the  business  in  the  city  of  Quebec,  has  com- 
menced an  action  in  the  Superior  Court  against 
the  Jac<]U£S  Cartier  company,  and  alleges  that  it 
is  a  company  duly  incorporated  to  do  business  in 
the  city  and  district  of  Quebec;  that  through  itself 
and  its  predecessors  in  title  it  has  h>r  years  carried 
out  contracts  for  lighting  the  city  and  furnishing 
electric  light  and  power  to  numerous  parties  in  the 
city;  that  the  Jacques  Cartier  Water  Power  com- 
pany, a  company  organized  under  the  laws  of  the 
i.ih  of  New  Jersey,  has  no  authority  to  carry  on 
the  business  in  Quebec,  and  has  placed  poles  in  the 
city  on  which  it  intends  to  string  wires.  These 
wires,  the  complainants  aver,  will  cross  and  inter- 
act the  wires  owned  and  operated  by  the  complain- 
ants, and  thus  endanger  the  lives  of  their  employes, 
the  property  of  their  customers  and  the  public  safety 
generally. 

The  too  rapid  acceleration  of  electric-railway 
cars,  with  the  consequent  jump  which  the  car  gives, 
has  long  been  a  source  of  annoyance.  Mr.  Duncan 
McDonald,  superintendent  of  the  Montreal  elec- 
tric street  railway,  has  given  the  matter  some 
thoughl  rmd  attention,  and  has  now  patented  an 
arrangement  by  which  he  thinks  the  whole  matter 
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can  be  remedied  satisfactorily.  The  arrangement 
is  comparatively  simple.  On  the  top  of  the  con- 
troller is  a  series  of  eight  stops,  placed  at  stated 
intervals  and  in  a  circle.  Attached  to  the  handle 
is  a  spring  arrangement  which  connects  with  these 
stops.  The  handle  runs  around  freely  until  the 
first  stop  is  encountered.  A  pressure  on  the  handle 
top  allows  the  power  to  be  applied  to  the  next  stop, 
and  so  on,  until  the  entire  circle  has  been  nego- 
tiated. In  order  to  go  from  a  standstill  to  full 
power  ahead,  a  lapse  cf  from  eight  to  10  seconds 
is  only  necessary.  The  turning  off  of  the  power 
can  be  done,  as  formerly,  with  one  sweep  of  the 
handle.  Another  improvement  connected  with  the 
device  is  an  automatic  lock  by  which  it  will  be  no 
longer  necessary  for  the  motorman  to  take  the 
handle  with  him  on  leaving  the  car  in  crder  that 
the  accidental  application  of  the  power  can  be 
avoided.  W. 

New  England    News. 

Boston.  January  27. — A  meeting  of  several  mem- 
bers of  the  National  Association  of  Manufacturers 
was  held  a  few  days  ago  in  Boston,  and  it  was  de- 
cided to  engage  Trcmont  Temple  for  the  annual 
convention,  which  will  be  held  at  the  Hub  on  April 
24th,  25th  and  26th.  This  gathering  is  expected 
to  bring  together  prominent  manufacturers  in  every 
large  line  of  business  in  the  United  States. 

Brookline,  Mass.,  known  to  fame  as  the  richest 
town  in  the  United  States,  is  stirred  to  its  founda- 
tions over  the  question  of  a  street-railway  franchise. 
The  Boston  Elevated  Railway  company  and  the 
newly  organized  Boston  and  Worcester  road  are 
competitors  for  a  location  from  the  present  terminus 
of  the  Elevated  company's  tracks  to  the  town  bound- 
ary, whence  the  Boston  and  Worcester  proposes 
to  continue  its  line,  if  granted  such  rights,  through 
to  Worcester  by  way  of  many  cities  and  towns  that 
are  along  the  route.  The  Boston  and  Worcester 
company  has  been  offering  many  inducements  and 
concessions  to  obtain  the  franchise,  but  the  elevated 
company  will  give  a  five-cent  fare  from  any  part 
of  Brookline  to  Boston,  which  is  what  most  of 
the  interested  citizens  want. 

A  submarine  cable  has  been  laid  in  Boston  har- 
bor, under  the  direction  of  the  city,  connecting 
Long  and  Galloupe's  Island  by  telephone,  for  the 
benefit  of  the  city's  Board  of  Health,  which  has 
quarantine  and  hospital  stations  in  the  harbor.  It 
is  4,600  feet  long  and  contains  three  pairs  of  copper 
wires. 

James  Phillips,  Jr.,  of  Fitchburg,  Mass.,  has  been 
elected  a  director  of  the  Boston  Elevated  Railway 
company,  to  succeed  the  late  Jacob  C.  Rogers.     B. 


PERSONAL. 


Charles  W.  Price,  editor  of  the  Electrical  Review 
of  New  York,  delivered  an  address  at  the  Montauk 
Club  in  Brooklyn,  on  January  27th,  on  "Everyday 
Uses  of  Electricity." 

The  late  George  Henry  Wheeler,  some  time  presi- 
dent of  the  Chicago  City  Railway  company,  left  an 
estate  valued  at  over  $1,000,000,  including  1,456 
shares  of  the  stock  of  the  company. 

Mr.  Charles  Blizard,  formerly  manager  of  the 
New  York  office  of  the  Electric  Storage  Battery 
company,  is  now  manager  of  the  sales  department 
of  that  company,  with  office  at  the  headquarters 
of  the  company  in  Philadelphia.  Mr.  Blizard  has 
a  large  acquaintance  among  electrical  men  East  and 
West.  Several  years  ago  he  had  charge  of  his  com- 
pany's business  in  Chicago.  He  is  the  recipient  of 
congratulations  on  his  adyancement  to  a  position 
for  which  he  is  well  qualified  by  the  possession  of 
many  admirable  qualities.  The  new  sales  manager 
began  the  performance  of  his  new  duties  about  Jan- 
uary 1st.  


ELECTRIC  LIGHTING. 

The  Commonwealth  Electric  company  bid  $103 
an  arc  lamp  a  year  for  the  electric-lighting  contract 
that  was  recently  advertised  by  the  city  electrician 
of  Chicago. 

The  Columbus  Electric  company  and  the  Colum- 
bus Edison  Electric  Light  company  of  Columbus, 
O.,  were  recently  consolidated  into  one  company, 
with  a  capital  stock  of  $800,000. 

Sealed  proposals  will  be  received  until  February 
1 7th  by  the  trustees  of  the  village  of  Lowcllville,  O., 
for  the  installation  of  a  municipal  electric-lighting 
station.  Copies  of  specifications  may  be  had  from 
the  trustees  or  J.  H.  McWilliams,  clerk. 

W.  P.  Engel,  for  the  last  eight  years  sole  owner 
of  the  Charlotte  (Mich.)  Electric  company,  has  sold 
the  plant  to  Hugh  A.  Holmes  of  Detroit  and  John 
C.  1'arver  of  Brighton,  Mich.,  for  $40,000.  The  new 
company,  which  will  be  known  as  the  Charlotte 
General  Electric  company,  has  filed  articles  of  in- 
corporation with  the  secretary  of  stale.  The  capital 
stock  is  $50,000. 

At  the  annual  stockholders'  meeting  of  the  Chat- 
field  (Minn.)  Electric  Light  and  Power  company, held 
recently,  the  old  board  of  directors  was  elected. 
The  board  was  organized  by  electing  the  following- 
named  officers:  President,  Jos.  Underleak;  vice- 
president,  F.  T.  Drcbert;  treasurer,  A.  L.  Ober; 
secretary,  M.  H.  Crane,  and  general  superintendent. 
A.   M.  Lombard. 
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ELECTRIC  RAILWAYS. 

The  expense  of  the  projected  installation  of  elec- 
tric power  for  the  operation  of  elevated  railroads 
in   Berlin  will  be  about  43,000,000  marks. 

The  Union  Traction  company  of  Philadelphia  has 
announced  that,  beginning  February  1st,  the  pay 
of  all  its  motormen  and  conductors  will  be  increased 
from  16  1-3  to  18  cents  an  hour,  the  men  to  work  u 
hours  a  day. 

Directors  of  the  Metropolitan  West  Side  Ele- 
vated Railroad  company  of  Chicago  held  their  first 
meeting  last  week  since  the  annual  meeting  some 
time  ago.  They  organized  for  the  year  by  re-elect- 
ing Dickinson  MacAUistcr  president  anil  George 
Higginson  secretary  and  treasurer.  G.  B.  Harris 
was  elected  to  the  office  of  vice-president,  which 
heretofore  has  not  been  occupied. 

A  preliminary  injunction  has  been  brought  by 
the  General  Electric  company  against  the  Exeter 
(N.  H.),  Hampton  and  Amesbury  Street  Railroad 
company  in  the  Massachusetts  Circuit  Court,  re- 
straining it  from  using  electric  motors  and  con- 
trollers which  are  alleged  to  infringe  certain  claims 
of  a  patent  (No.  393.3^3)  issued  to  G.  H.  Condict 
for  "Improvements  in  Switches  for  Electric  Motors." 

It  is  stated  that  the  minority  bondholders  of  the 
Lake  Street  Elevated  Railroad  company  of  Chicago 
are  preparing  to  apply  for  the  appointment  of  a 
receiver  for  that  property.  Their  action  is  sustained 
by  the  recent  decision  of  Judge  Jenkins  in  the  United 
States  Circuit  Court  of  Appeals.  The  decision  was 
in  the  case  of  William  Zieglcr  and  others  against  the 
Lake  Street  company,  and  was  in  favor  of  Mr.  Zieg- 
lcr and  the  other  minority  bondholders. 

The  Union  Traction  company  or  Indiana,  which 
expects  to  have  in  operation  by  next  summer  inter- 
urban  electric  lines  from  Anderson  to  Indianapolis, 
Marion,  Muncie,  Elwood  and  Alexandria,  has  just 
let  the  contracts  for  the  erection  of  a  $75,000  central 
power  station  at  Anderson.  The  boiler  and  gener- 
ating plant  was  contracted  for  some  time  ago  It 
is  said  that  the  estimated  cost  of  all  the  new  build 
ings  and  equipment  of  the  road  is  nearly  $1,000,000. 

A  cable  dispatch  from  Vienna  to  the  Chicago 
Record  states  that  the  president  of  the  Hungarian 
state  railways  has  petitioned  the  ministry  of  com- 
merce for  permission  to  make  a  trial  of  accumulator 
cars  between  Vienna  and  Budapest,  in  order  to 
ascertain  whether  or  not  the  entire  traffic  of  the 
Hungarian  state  railways  may  be  carried  on  by  this 
means.  The  ministry  has  given  its  consent  to  the 
experiment,  and  it  is  hoped  by  engineers,  both  in 
Hungary  and  Austria,  that  before  long  electric  lo- 
comotives may  be  in  use  on  all  the  railways  belong- 
ing to  the  state. 


AUTOMOBILES. 


The  ordinance  introduced  in  the  Chicago  City 
Council  recently  which  provides  for  fenders  for 
automobiles  was  placed  on  file  and  "buried"  by  the 
council  judiciary  committee  last  week.  The  com- 
mittee did  not  consider  that  automobiles  were  any 
more    dangerous   than    horses. 

It  is  stated  that  highly  satisfactory  results  were 
obtained  in  Washington  last  week  in  the  test  of  the 
collection  of  mail  from  the  street  letter  boxes  and 
sub-stations  by  means  of  an  automobile.  One  of  the 
longest  routes  in  the  city  was  selected  and  the  auto- 
mobile covered  the  distance  in  32  minutes,  making 
27  stops.  The  regular  time  for  a  collector's  trip 
over  this  route  in  an  hour  and  three-quarters,  while 
the  territory  is  covered  in  an  hour  and  20  minutes 
by  a  man  with  a  vehicle  drawn  by  a  horse. 

First  Assistant  Postmaster-general  Perry  C. 
Heath,  in  a  Washington  dispatch  to  the  Chicago 
Daily  News,  is  quoted  as  saying  that  the  Postoffice 
Department  is  thoroughly  satisfied  with  the  results 
of  the  automobile  test  recently  made  at  Chicago 
for  delivering  mails.  The  time  for  letting  contracts 
in  the  department  is  early  in  the  spring,  and  .it  is 
believed  that  bids  submitted  to  the  government  by 
automobile  companies  or  by  responsible  individuals 
in  the  business  will  receive  most  serious  considera- 
tion. The  contract  for  carrying  the  mails  in  Chi- 
cago is  said  to  amount  to  about  $35,000  or  $40,000 
a  year. 

It  is  said  that  55  automobile  wagons  have  been 
specially  built  in  Paris  for  inland  service  in  Africa. 
They  will  be  used  in  Congo  Free  State  to  transport 
freight  and  passengers  from  the  present  terminus 
of  a  railroad  at  Badunbe  to  the  upper  and  lower 
Niger.  As  the  railroad  construction  is  advanced 
the  automobile  routes  will  be  shortened,  and  after 
the  completion  of  the  railroad  the  wagons  will  be 
transferred  to  the  other  side  of  the  Niger,  which 
will  be  connected  by  automobile  routes  with  such 
important  places  as  Sikasso,  Kong,  Say  and  other 
towns  in  the  rich  western  Soudan,  where  the  primi- 
tive porterage  service  is  still  the  only  means  of 
transport.  It  is  said  the  new  transport  service  will 
be  much  cheaper  than  human  porterage,  and  that  a 
great  deal  of  cotton,  skins,  gums,  honey  and  other 
articles  that  cannot  now  be  transported  will  be  taken 
to  European  markets  when  this  cheaper  service  is 
fairly  established. 

"The  motor  woman  has  rapidly  come  to  the  front 
in  Paris."  says  the  Chicago  Tribune,  "and  the  Cercle 
Automobile  is  now  one  of  the  most  fashionable  or- 
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ganizations  of  the  gay  city.  Its  clubhouse  in  the 
Place  de  la  Concorde,  which  was  built  by  Louis 
XWs  architect,  is  one  of  the  finest  in  Paris,  and 
the  Wednesday  lunches  at  this  club  are  the  feature 
of  the  new  year.  Each  member  is  allowed  to  in- 
vite two  friends,  and  at  a  recent  gathering  over  200 
prominent  ladies  of  the  city  were  in  attendance, 
nearly  all  of  whom  were  motor  women — women  who 
drive  a  motor  vehicle.  All  dressiness  is  tabooed, 
costumes  being  expected  to  have  a  businesslike  plain- 
ness. As  this  new  innovation  of  the  Cercle  Auto- 
mobile will  probably  spread  to  the  large  cities  of 
this  country,  ladies  who  contemplate  running  their 
own  automobiles  will  be  glad  to  know  that  an  as- 
trakhan cap  and  jacket  with  dark  cloth  skirt  is  the 
regulation    costume   in    driving." 


PUBLICATIONS. 


The  Commercial  Electrical  Supply  company  of 
St.  Louis,  manufacturer  and  jobber  in  electrical  and 
telephone  goods,  has  issued  a  very  useful  calendar 
blotter  pad.  The  pad  contains  a  blotter  with  cal- 
endar for  each  week  of  the  first  four  months  of 
the   year. 

The  magazine  heretofore  known  as  Electrical 
Engineering  and  Telephone  Magazine  is  now  sim- 
ply Telephone  Magazine.  With  the  abbreviation 
of  its  title  it  has  adopted  a  new  cover  design,  with 
the  names  of  Volta,  Ohm,  Reis  and  Hertz  included, 
but  without  that  of  Bell. 

The  Cling-surfacc  Manufacturing  company,  Buf- 
falo. N.  V.,  has  issued  a  booklet  showing  pictures  of 
a  number  of  belts  running  slack  after  using  Cling- 
surface.  The  company  says  that  when  viewed  from 
the  teaching  of  the  past  in  favor  cf  tight  belts,  with 
resulting  heavy  initial  tension  strain,  bearings  drawn 
out  of  true,  heated  boxes"  and  short-lived  belts,  the 
results  of  its  product  are  remarkable. 

A  continuation  of  Part  VI.  of  the  twentieth  an- 
nual report  of  the  United  States  Geological  Survey, 
relating  to  the  mineral  resources  of.  the  United 
States  for  1S98.  has  just  been  published  by  the  gov- 
ernment. It  is  a  large  volume  of  over  800  pages 
and  treats  of  non-metallic  products,  except  coal  and 
coke  The  mineral  resources  of  Puerto  Rico  are 
treated  in  two  articles  at  the  end  of  the  book. 

The  United  States  Department  of  Agriculture  has 
issued  a  cloth-bound  bulletin  on  the  "Vertical  GradiT 
ents  of  Temperature,  Humidity  and  Wind  Direction" 
as  a  preliminary  report  on  the  kite  observations 
conducted  by  the  government  in  1898.  The  volume 
was  prepared  under  direction  of  Willis  L.  Moore, 
chief  United  States  Weather  Bureau,  by  H.  C. 
Frankenfield,  forecast  official. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  sending  out  to  the  trade  a  catalogue 
devoted  exclusively  to  pushes  and  push-buttons  of 
all  kinds  and  descriptions.  It  is  a  handsomely 
bound  and  well  arranged  catalogue  of  40  pages 
and  covers  all  the  latest  ideas  in  pushes,  plates  and 
everything  pertaining  to  them.  Anyone  interested 
in  house  goods  or  indoor  electrical  construction 
may  obtain  one  of  the  catalogues  on  application. 

Under  the  title  '"Electric  Power,"  the  Lundell 
motor  is  handsomely  illustrated  in  a  catalogue  just 
issued  by  the  Sprague  Electric  company  of  New 
York.  The  construction  and  operation  of  the  mo- 
tor are  plainly  described  and  wiring  diagrams  and 
efficiency  curves  are  given  of  the  various  types  of 
motors.  Under  the  head  of  "Applications"  the 
catalogue  shows  a  number  of  clear  illustrations  ot 
different  uses  to  which  the  Lundell  motors  may  be 
applied. 

There  has  just  been  issued  from  the  press  of  the 
Philadelphia  Commercial  Museum  a  publication  en- 
titled "Mulhall-Harper-  Comparative  Statistical  Ta- 
bles and  Charts  of  the  Commerce  of  the  World.'1 
The  work  has  been  compiled  by  William  Harper, 
chief  of  the  bureau  of  information  of  the  Philadel- 
phia Commercial  Museum.  It  contains  some  valu- 
able statistics  and  colored  charts,  which  show  the 
value  of  the  commerce  and  different  products  of  the 
United  States,  as  compared  with  other  nations. 

"The  Empire  of  the  South;  Its  Resources,  In- 
dustries and  Resorts,"  is  the  title'  of  a  very  attractive 
volume  recently  issued  by  the  Southern  Railway 
company.  It  is  a  book  of  184  pages  and  contains 
many  valuable  and  interesting  facts  concerning  the 
development  of  the  southern  states.  Nearly  500 
illustrations  of  buildings,  street  scenes,  oictur- 
esque  bits  of  scenery,  etc.,  serve  to  make  the  volume 
especially  interesting  and  valuable.  Mr.  Frank 
Presbrey  is  the  editor.  The  book  may  be  obtained 
from  J.  C.  Beam,  Jr.,  agent  for  the  Southern  Rail- 
way company.  80  Adams  street,  Chicago  on  payment 
of  a  small   sum. 

An  amazing  mass  of  information  of  all  descriptions 
is  contained  in  the  540  pages  of  the  W'orld  Almanac 
and  Encyclopedia  for  1900.  In  it  one  can  find  the  age 
of  Lily  Langtry  and  the  fusing  point  of  copper,  the 
number  of  gallons  of  gin  produced  in  the  United 
States  in  the  year  1883  and  the  exact  Sunday-school 
membership  in  the  Fiji  Islands.  Of  especial  electrical 
interest  are  tables  giving  statistics  of  United  States 
telegraphs  and  telephones  and  of  the  submarine 
cables  of  the  world,  together  with  American  tele- 
graph rates  and  an  article  on  "Electrical  Progress 
in  1899."  One  defect  in  the  book  is  the  mechanical 
execution,  and  this  is  perhaps  unavoidable  with  the 
limitations  of  price  and  size.     But  small  type,  poor 


paper  and  indifferent  presswork  make  the  reading 
of  some  of  the  pages  difficult.  The  work  is  issued 
by  the  Press  Publishing  company,  Pulitzer  biiilding. 
New  York,  and  Mr.  Joseph  Pulitzer  himself  con- 
tributes an  article  on  the  World  in  the  forefront  of 
the  book. 

The  Clay  Electric  and  Manufacturing  company, 
208  Illinois  street,  Chicago,  has  just  issued  a  neat 
descriptive  pamphlet  of  the  Temple  carbon  brush 
holder  which  it  manufactures.  This  holder,  it  is 
asserted,  saves  90  per  cent,  commutator  wear  and 
75  per  cent,  brush  wear.  It  is  made  in  several  styles 
to  fit  any  machine.  The  Clay  company  is  willing 
to  ship  a  set  of  these  holders  on  30  days'  trial.  The 
company  has  met  with  most  gratifying  success  in 
the  manufacture  of  the  Temple  holder,  which,  it 
says,  has  given  entire  satisfaction  to  those  who  have 
adopted  it.  It  will  be  pleased  to  furnish  descrip- 
tive circulars  of  the  holder  to  those  interested. 


ELECTRICAL  SECURITIES. 

It  is  stated  that  the  Rockefeller  interest  in  Brook- 
lyn Rapid  Transit  and  the  Widener-Elkins  crowd, 
who  have  been  fighting  each  other  in  the  markets 
recently,  have  reached  terms  of  peace,  and  that  as 
a  result  the  Rockefeller  people  have  become  largely 
interested  in  Chicago  Union  Traction  stock. 

The  electrical  manufacturing  business  must  be 
profitable  in  Germany  and  Austria-Hungary,  if  the 
figures  published  in  Feilden's  Magazine  are  correct. 
The  dividends  stated  as  of  the  last  report  are  as 
follows:  Siemens  &  Halske,  10  per  cent.;  Allge- 
meine  Elektricitaets  Aktien  Gesellschaft,  15  per 
cent.;  Allgemeine  Elektricitaets  Gesellschaft,  15  per 
cent.;  Ganz  &  Co.,  25  per  cent. 

Another  postponement  is  announced  in  the  dale 
for  the  payment  of  the  second  $5  installment  on 
the  shares  of  the  Illinois  Electric  Vehicle  Trans- 
portation company.  With  it  comes  the  official  in- 
formation that  a  proposition  is  under  consideration 
for  the  reduction  of  the  capital  stock.  The  present 
authorized  issue  is  $25,000,000,  on  which  $5  a  share 
has  been  paid.  The  second  installment  was  to  have 
been  paid  February  1st.  The  proposition  now  is  to 
cut  the  capital  from  $25,000,000  to  $2,500,000,  or  one- 
tenth  of  the  original  amount,  and  have  the  par  value 
of  the  shares  $10  instead  of  $100.  A  special  meet- 
ing of  the  stockholders  will  probably  be  called 
between  now  and  July  2d,  to  which  date  the  pay- 
ment of  the  second  installment  has  been  postponed, 
for   the   purpose   of  discussing  this   plan. 


MISCELLANEOUS. 


The  Southwestern  Gas,  Electric  Light  and  Street 
Railway  association  will  hold  its  annual  meeting 
at  Waco,  Tex.,  on  April  18th,  19th  and  20th. 

Possession  of  an  invention  which  through  the 
medium  of  electricity,  it  is  claimed,  can  determine  the 
location  of  deposits  of  precious  metals,  now  being- 
exploited  by  the  International  Electric  Indicator 
company  of  Chicago,  is  disputed  by  Fred  H.  Brown 
of  Oak  Park,  who  has  obtained  an  injunction  re- 
straining the  further  use  or  sale  of  the  alleged  gold 
finder  till  the  hearing  of  the  case. 


TRADE  NEWS. 


"Our  meter  will  do  almost  everything  but  talk." 
is  the  claim  put  forward  by  the  Electric  Appliance 
company,  Chicago,  in  telling  of  its  Gutmann  watt- 
meter. 

The  World-Herald  of  Omaha,  Neb.,  of  recent 
date,  published  an  illustrated  description  of  the 
crossing  and  automatic  signaling  devices,  which  are 
being  placed  on  the  market  by  the  Standard  Railway 
and   Switch   Signal  company  of  Omaha. 

The  Cutter  company,  manufacturer  of  I-T-E  cir- 
cuit breakers  and  C-S  switches,  announces  the  re- 
moval of  its  factory  to  the  corner  of  Nineteenth  and 
Hamilton  streets.  Philadelphia.  Mr.  James  G.  Bid- 
die,  1038  Drexel  building,  will  represent  the  com- 
pany in  Philadelphia  and  vicinity.  McGill,  Pomeroy 
&  Co..  317  Dearborn  street,  are  the  Chicago  agents 
of  the  Cutter  company. 

The  Shelby  Electric  company  of  Shelby,  O.,  is 
distributing  to  its  friends  a  reminder  that  it  is  still 
manufacturing  incandescent  lamps.  The  souvenir 
is  in  the  shape  of  a  small  thermometer,  mounted  on 
a  neat  card,  the  whole  being  suitable  for  desk  use. 
During  the  summer  the  useful  instrument  may 
easily  bear  witness  that  Shelby  lamps  furnish  nec- 
essary light  without  undesirable  heat. 

The  Emerson  Electric  Manufacturing  company 
of  St.  Louis  has  opened  a  branch  office  at  136  Lib- 
erty street.  New  York  city,  where  it  will  carry  a 
large  stock  of  all  regular  motors  for  prompt  ship- 
ment from  New  York.  This  branch  office  is  in  no 
sense  a  mere  sales  agency,  one  of  the  officers  of  the 
Emerson  company  being  permanently  located  in 
New  York,  devoting  his  entire  time  to  the  needs 
of   the   eastern   trade. 

Edward  A.  Lindsley,  of  Lindsley  Brothers  com- 
pany, was  in  Chicago  last  week.  Mr.  Lindsley 
joined  forces  with  his  brother,  George  L.  Lindsley. 
several  years  ago,  and  together  the  two  brothers 
have  built  up  a  most  successful  business  among 
electrical  men  as  pole  dealers,  selling  poles  "first 
Hand"  or.  in  lumber  parlance,  "off  the  stump."    The 


fact  that  this  concern  is  right  on  the  ground  where 
the  poles  grow  may  be  taken  as  one  of  the  reasons 
for  its  success. 

Rohn  &  Meyer,  the  general  electrical  contractors 
of  Milwaukee,  have  dissolved  partnership.  Mr. 
George  F.  Rohn  will  continue  in  business  as  an 
electrical  engineer,  contractor  and  dealer  in  elec- 
trical supplies,  and  Mr.  Leonard  A.  Meyer  as  a 
dealer  in  Hall's  safes  and  in  locks  and  vault  work, 
and  also  in  electrical  contracting,  repairs  and  sup- 
plies. Mr.  Rohn  will  retain  the  premises  formerly 
occupied  by  the  firm.  Mr.  Meyer  will  hereafter 
be  found  at  No.  450  East  Water  street,  Milwaukee. 
J.  Holt  Gates  sends  this  notice  to  his  friends  and 
customers:  "You  are  hereby  notified  that  on  the 
23d  day  of  January,  1900,  the  copartnership  of  Gates 
&  Randolph,  composed  of  the  following  members. 
J.  Holt  Gates,  Robert  J.  Randolph  and  Walter  E. 
Mack,  engaged  in  the  electrical  supply  and  automo- 
bile business  at  13  and  15  Mcnadnock  building, 
Chicago,  111.,  was  discontinued  by  my  withdrawal 
from  said  firm.  I,  however,  shall  retain  the  offices 
formerly  occupied  by  said  firm  and  continue  in 
business  under  the  name  of  J.  Holt  Gates  &  Co.. 
and  am  prepared  to  fill  any  orders  and  contracts  in 
the  line  of  business  formerly  carried  on  by  said 
firm." 

The  Federal  Battery  company  of  New  York, 
which  manufactures  Federal  salt  and  Federal! te, 
announces  that  it  is  enlarging  its  plant  at  Bound 
Brook,  N.  J.  This  company  has  perfected  its  Fed- 
eral-salt dry  battery,  it  says,  and  is  now  installing 
the  machinery  for  its  manufacture.  The  company 
asserts  that  its  cell  will  give  higher  voltage,  more 
constant  current,  recuperate  quicker  and  last  longer 
than  any  cell  that  it  has  been  testing.  The  name 
will  be  the  Federal  Salt  non-polarizing  dry  battery. 
The  success  the  company  has  had  with  Federal 
salt  and  Federalite  is  thought  to  insure  a  large  busi- 
ness with  the  dry  batteries.  The  Federal  Battery 
company  intends  to  make  a  specialty  of  miniature 
batteries  which  will  not  deteriorate  on  the  shelf,  and 
will  stand  closed-circuit  work  for  a  considerable  time 
and  then  recuperate  quickly. 

Several  months  ago,  appreciating  the  immense  de- 
mand that  had  sprung  up  for  fine  insulated  wire, 
the  McDermid  Manufacturing  company  of  Chicago 
decided  to  take  up  the  business  of  insulating  fine 
wire.  At  the  start  only  a  small  winding  plant  was 
installed,  but  since  that  time  the  company's  fine-wire 
business  has  increased  to  such  a  degree  as  to  neces- 
sitate, from  time  to  time,  still  further  increases  in 
the  factory  until,  at  the  present  time,  the  McDermid 
company  is  doing  a  most  flourishing  fine-wire  busi- 
ness. Recently  a  representative  of  the  Western 
Electrician  visited  the  plant  of  the  company,  and 
in  an  interview  with  Secretary  C.  L.  Burlingham 
ascertained  that  the  company  was  much  pleased  over 
the  growth  of  this  branch  of  its  business.  When 
it  was  remarked  that  probably  the  McDermid  Man- 
ufacturing company  was  in  the  same  position  as 
many  of  the  manufacturers  at  the  present  time,  that 
is,  worked  to  its  full  capacity  with  orders  "months 
ahead,"  Mr.  Burlingham  remarked,  most  signifi- 
cantly, that  the  McDermid  Manufacturing  company 
was  "months  ahead,"  but  it  had  anticipated  the  ex- 
traordinary demand  for  fine  wire  which  had  lately 
arisen,  and  to  put  it  in  his  own  words,  "was  even 
at  the  present  time  prepared  to  handle  orders  for 
5,000  to  io.coo  pounds  of  fine  wire,  in  assorted  sizes, 
commencing  delivery  immediately  and  carrying  out 
customers'  specifications  on  that  point."  A  visit  to 
the  factory  of  the  McDermid  company  would  sur- 
prise many  not  familiar  with  the  rapid  expansion  of 
this  company's  fine-wn're  insulating  business. 


BUSINESS. 


The  Western  Electric  company  of  Chicago, 
through  its  construction  department,  recently  in- 
stalled Western  Electric  motors  and  did  the  wiring 
for  the  electrical  equipment  of  the  printing  estab- 
lishment of  Hollister  Brothers,  148  Monroe  street. 
Chicago. 

The  Central  Electric  company  reports  an  increased 
trade  in  all  lines  of  electrical  goods,  especially  in 
circular  looms  and  electro-carbons,  and  as  a  conse- 
quence it  has  procured  a  large  line  of  both  classes  of 
supplies  named  and  is  prepared  to  ship  immediately 
on  receipt  of  order. 

The  Monon's  new  train,  running  between  Chi- 
cago, Indianapolis  and  Cincinnati,  is  thoroughly  up 
to  date.  From  the  60-foot  combination  baggage  and 
mail  car  to  the  68-foot  parlor  and  dining  car  at  the 
rear,  joined  by  wide,  dustproof  vestibules,  the  whole 
train  is  a  credit  to  the  company's  Lafayette  shops, 
where  it  was  built  and  equipped.  The  Monon  is 
said  to  have  the  reputation  of  running  the  most 
comfortable  trains  between  Chicago  and  the  Ohio 
River. 

Charles  H.  Besly  &  Co.,  10  and  12  North  Canal 
street,  Chicago,  manufacturers  and  dealers  in  ma- 
:hinists'  hardware,  report  a  very  successful  business 
for  the  year  1899,  just  closed,  a  marked  improve- 
ment being  noted  in  the  demand  for  specialties  of 
their  own  manufacture,  viz.,  taps  of  all  descriptions. 
Badger  &  Gardner  die  stocks,  parallel  clamps.  Hel- 
met sheet  bronze  and  wire  for  springs.  Perfection 
and  Bonanza  oil  cups.  Gardner  grinders,  their  cele- 
brated Helmet  solid  oil,  and  Marnocitin,  a  rust  pre- 
ventive. Business  for  the  new  year  has  started  in 
briskly,  and  ihcy  regard  the  outlook  for  the  future 
as  very  bright. 
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•_•.     Dynamo-electric  Machine     William  L.  R. 
t,    Schenectady,    X.    V..   assignor   to   the 
General   Electric  company  ol  New   York.     Ap- 
plication filed  December  16,   1898. 

The  inventoi  otaiy  converter  which  is  pi  o- 

\ided   with  alternating  and  direct-current   terminals,  and 
a  commutator  and  collector  overhanging  one  another  in  a 
*e  to  the  shaft.     ■  See  cut.) 

641,709.  Process  <>f  Plating  Aluminum.  William 
II.   Legate,  Hartford,  Conn.    Application  filed 

March   10.   1899. 

A    method  of  treating   aluminum    and  its   alloys  prepara- 
the  electro-deposition  of  the    final  coating  thereon 
ibed       It  consists  of   the   successive  immersion    in 
solutions  as  follows:  Muriatic  acid,  cyanide  of  potassium, 
phosphoric  acid,  and  iht-nce  into  a   solution   containing   a 
mereni  ■         hj  the  surface  of  the    aluminum  has 

fixed  thereon  an  amalgam    of    mercury   before  being   im- 
mersed in  an  electrically  operated  solution. 

'.41.715.    Antiseptic   Apparatus.    James  A.   Mcrritt, 
..    Mass.,   assignor   to    George   L.    Storrs, 
Wtllimantic,    Conn.     Application   filed   May   25, 
1899. 

See  illustrated  description  on  page  73. 

1  41.721.  Telephone-exchange  System.  Frank  R. 
McBerty,  Downer's  Grove,  111.,  assignor  to  the 
Western  Electric  company,  Chicago,  III.  Ap- 
plication filed  November  24,  1896. 

In  combination  are  two  telephone  lines,  a  repeating 
coil  for  each  line  having  its  primary  and  iis  secondary 
windings  united,  a  source  of  current  and  a  bridge  of  each 
circuit  from  the  point  of  junctioa  of  the  windings  includ- 
ing the  source  of  current,  a  spring  jack  connected  with 
the  primary  circuit  of  one  line,  a  spring  jack  connected 
with  the  secondary  circuit  of  the  other  line,  and  plugs 
and  a  plug  circuit  uniting  the  spring  jacks,  an  armature 
and  switch  contacts  controlled  thereby  for  each  line,  and 
a  supervisory  signal  for  each  line  in  a  local  circuit  con- 
crolled  by  the  corresponding  switch  contacts. 


NO.    641,682. 

641,737.  Registering  Apparatus  and  Circuit  for  Tele- 
phonic Measured  Service.  George  K.  Thomp- 
son. Maiden,  Mass.,  assignor  io  the  American 
Bell  l"<  Irjui.  ne  company,  Huston,  Mass.  Ap- 
plication  filed  June   15,    1809. 

The  invention  consi  ti  of  the  combinat;on  with  wo 
telephone  lines  and  means  for  uniting  them,  of  a  c<  n- 
nection  counter  for  one  of  the  lines  actuated  for  the 
registration  of  a  completed  call  by  the  successive 
act' on  of  two  electromagnets,  one  responsive  to  the 
action  of  sending  in  a  call  over  the  line  associated 
with  the  counter,  and  the  other  in  the  cut-off  re- 
lay circuit  of  the  line,  a  source  of  current  connected 
with  the  cut-off  relay  circuit  by  the  initial  step  of  switch- 
ing tli<_-  two  telephone  lines  together,  and  adapted  to  es- 
tablish a  current  therein  sufficient  for  the  operation  of  th1* 
relay,  but  insufficient  lor  the  operation  of  (he  counter 
magnet,  and  means  responsive  to  the  establishment  of 
connection  between  ths  two  lines  concerned,  for  increas- 
ing the  current  to  the  strength  required  for  the  operation 
of  the  counter  magnet. 

641,743.  Telephone-switchboard  Apparatus  and  Ap- 
pliance, Thomas  C.  Wales,  jv..  Newton,  Mass.. 
assignor  to  the  American  Bill  Telephone  com- 
pany, Boston,  Mass.  Application  filed  July  5. 
1899. 

1  imbiae  i  Ea  a  telephone  exchange  are  a  multiple 
switchboard,  a  Sub-atatiOD  circuit  provided  with  a  switch 
device  at  a  p'urality  of  the  sections  nr  operators*  posi- 
1  the  switchboard,  the  ordinary  or  primary  call-sig- 
nal receiving  device  at  one  of  the  positions,  an  auxiliary 
or  supplementary  signal-receiving  device  for  ilm  sub- 
latlOD  1  in  'it  at  another  of  the  positions,  and  means  for 
the  automatic  transfer  of  an  incoming  call  signal  from  the 
primary  to  the  supplementary  signal  device,  when  the 
operator  at  the  position  of  the  former  is  busy. 


Bracket.      Theodore      Smith, 
Application  filed  February  20, 


641,748.    Adjustable 

ti  wn,  111. 
1899. 

An   incandescent-lamp    bracket  adjustable    to    different 
positions  is  described. 

[1,767.  Method  of  Electric-arc  Heating  and  Appa- 
ratus Therefor.  Hermann  Drosse,  Berlin,  Ger- 
many.    Application  filed   December  13,   1898. 

Eli     trie  conductors  and  c  irbons  torm'ng   an  electric  arc 
are  combined    with  adjusting    mechanism  for  the  carh^ris, 
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a  blast  tube  for  discharging  air  or  gas  against  the  arc,  and 
adjusting  devices  for  varying  at  will  the  direction  of  the 
tube  and  the  blast  issuing  therefrom,  the  tube-adjusting 
devices  being  independent  of  the  carbon-adjusting  de- 
vices, in  order  that  the  blast  may  be  applied  to  the  arc  at 
different  inclinations. 

641,820.     Electrolyzing  Apparatus.     Wilfred  Barnes, 
Lynn,  Mass.     Application  filed  January  17,  1S08. 

The  apparatus  combines  an  electrolyzing  cell  containing 
a  diaphragm  which  forms  two  compartments  within  the 
cell,  a  cover  for  the  cell,  means  for  hermetically  sealing 
the  cover  on  the  cell,  an  anode  in  one  compartment,  a 
cathode  in  the  other  compartment,  an  electrical  generator 
electrically  connected  with  the  anode  and  cathode,  a 
vacuum-creating  device,  a  vacuum  conduit  which  serves 
as  a  gas  escape  and  is  operalively  connected  with  the 
vacuum-creating  device  and  with  the  anode  compartment, 
and  a  vacuum  conduit  which  serves  as  a  gas  escape  and 
is  operatively  connected  with  the  vacuum-creating  device 
and  with  the  cathode  compartment,  a  hermetically  sealed 
feed  regulator  constructed  and  arranged  to  be  actuated  by 
the  level  of  the  liquid  in  the  cell,  and  conduit  connections 
from  the  regulator  to  the  cell. 


NO.    641,879. 

641,829.  Electric  Overhead  Railway.  Louis  J. 
Bruns  and  Hans  R.  Ottesen,  Hanover,  Germany. 
Application  filed   August   15,    1899. 

In  the  railway  are  combined  post*,  cables  located  in 
grooves  therein,  insulating  plates  covering  the  grooves, 
protecting  hoods  or  caps  arranged  on  the  plates,  and  rails 
resting  on  the  caps  and  in  conducting  contact  with  the 
same. 

641,843-  Pneumatic  Controlling  System  for  Electric- 
railway  Cars.  William  Cooper,  Cincinnati,  O., 
assignor  of  five-sixths  to  Blood  &  Hale,  Boston, 
Mass.     Application  filed  June  23,   1898. 

Combined  with  an  electrically  propelled  train  compris- 
ing a  number  of  motor  cars  are  electric-controlling  appa- 
ratus on  each  car  for  controlling  the  operation  theteof, 
fluid-pressure  mechanism  connected  to  and  operating  the 
controlling  apparatus,  a  source  of  fluid-pressure  supply 
connected  to  each  motor  car,  a  controlling  pipe  extending 
to  all  of  the  motor  cars  and  means  for  controlling  the 
fluid  pressure  therein,  and  automatic-valve  mechanism 
connected  to  the  controlling  devices,  to  the  source  of  fluid 
pressure  and  to  the  controlling  pipe  and  responding  to 
certain  conditions  of  pressure  in  the  controlling  pipe  to 
open  communication  between  the  fluid-pressure  mechan- 
ism and  the  source  of  fluid  pressure. 

641,853.  Wire  Joint.  Alfred  Gartner,  Paterson,  N. 
J.,  assignor  to  Charles  H.  Mclntire,  Newark, 
N.  J.     Application  filed  November  27,  1899. 

A  connector  for  electric  wires  is  described.  It  consists 
of  two  metal  tubes  lengthwise  secured  together,  one  end 
of  the  one  tube  extending  beyond  the  corresponding  end 
of  the  other,  the  tubes  being  adapted  to  receive  the  wires 
from  opposite  directions  and  to  be  twisted  together  with 
the  wires. 


NO.    641.976. 

641,879.  Surface-contact  Electric-railway  System. 
John  M.  Murphy.  Torrington,.Conn.,  assignor 
to  the  Safety  Third  Rail  Kleclric  company,  New 
York,  N.  \  .     Application  filed  February  7,  1899. 

Tli-  system  lias  a  solenoid  swi  ch  with  independent 
inner  aril  outer  windings  ot  different  resistance,  the  high- 
lesistance  coil  being  grounded  and  having  a  lead  con- 
nected with  the  low-resistance  coil,  a  circuit  breaker  in 
the  lead  governed  by  the  shifting  of  the  plunger,  a  plunger 
carrying  a  duplex  set  of  contacts,  the  contacts  being  set 
in  different  pUnes  whereby  one  set  of  which  makes  after 
and  breaks  before  the  other  set  of  contacts  correspond- 
ingly acts.     {See  cut. ) 

641,890.  Electric  Foot  Battery.  David  W.  Prosser, 
Jamestown,  N.  Y.  Application  filed  November 
6,   1899. 

The  battery  consists  of  a  perforated  compound  silver 
and  copper  upper  or  negative  plate,  and  a  zinc  under  or 
positive  plate  held  by  the  compound  plate. 


641,891.  Electric  Arc  Lamp.  Edwin  W.  Rice,  Jr., 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  August  7,    1899. 

The  lamp  is  provided  with  a  plurality  of  stationary  elec- 
trodes adapted  for  connection  with  currents  differing  in 
fihase,  a  single  movable  electrode  in  circuit,  and  a  regu- 
ator  controlling  the  electrode  to  adjust  and  maintain  the 
arc. 

641,903.  System  of  Electrical  Distribution.  Charles 
P.  Stcinmetz,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  company  of  New  York. 
Application  filed  September  30,  1899. 

The  system  comprises  single  phase  mains,  a  rotary 
phase-transforming  device  connected  across  the  mains,  a 
teaser  wire  leading  from  the  phase-transforming  device 
and  co-operating  with  the  single-phase  mains,  and  means 
for  compensating  for  the  wattless  magnetizing  current 
consumed  by  the  phase-transforming  device.  (See  cut.) 

641,924.  Fire-alarm  Box.  Henry  F.  Blackwell,  Jr., 
New  York,  N.  Y.  Application  filed  August  24, 
1899. 

In  the  box  are  a  motor,  a  detent  for  the  motor,  a  public 
signal  wheel  operated  by  the  motor,  an  auxiliary  signal 
wbeel  operated  by  the  motor,  contact  fingers  for  engaging 
with  the  wheels,  one  set  of  fingers  bi-ing  normally  in  con- 
tact with  its  wheel,  and  electrically  operated  devices  for 
releasing  the  motor  detent,  permitting  a  signal  to  pass 
over  a  circuit  controlled  by  one  of  the  wheels. 

641,927.  Quick-break  Electric  Switch.  William  F. 
Bossert  and  George  L.  Holton,  Utica,  N.  Y., 
assignors  to  the  Bossert  Electric  Construction 
company.  Utica,  N.  Y.  Application  filed  March 
7,   1899. 

The  switch  comprises  fixed  contacts,  a  switch  blade,  a 
throw  plate,  a  spring  arranged  above  the  throw  plate  and 
a  locking  device  carried  by  the  switch  blade  adapted  to 
eneage  one  of  the  contacts,  and  having  a  portion  extending 
within  the  path  of  the  throw-plate. 

641,950.  Electric  Fire-alarm  System.  Manious  Garl, 
Akron,  O.     Application  filed  September  12,  1899. 

One  claim  reads:  In  an  electric  fire-alarm  system,  a 
signaling  device  at  a  central  station  and  a  plurality  of  the 
same  at  distances  therefrom,  a  battery,  circuit  connections 
between  the  battery  and  the  signaling  devices,  circuit- 
controlling  means  for  placing  one  of  the  distant  signaling 
devices  in  series  with  the  signaling  device  of  the  central 
station  and  for  actuating  both  simultaneously,  and  circuit- 
controlling  means  at  the  central  station  for  throwing  the 
distant  signaling  devices  into  operation. 
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641.957.  Electric-lighting  Apparatus.  Gustavos  Hei- 
del,  St.  Louis,  Mo.,  assignor  to  the  Globe  Elec- 
tric company,  St.  Louis,  Mo.  Application  filed 
F'ebruary  20,    1899. 

The  appatatus  consists  ot  ihe  connecting  rod  of  a  wind- 
mill, a  wrist-pin  carried  thereby,  a  drive-shaft,  a  disk 
carried  by  the  drive-shaft  provided  with  the  cam-groove 
adapted  to  receive  the  wrist-pin,  a  dynamo  and  means  of 
connection  between  the  drive  shaft  and  the  armature 
shaft  of  the  dynamo. 

641.958.  Pencil  for  Electric  Arc  Lamps.  Gustavos 
Ileidel,  St.  Louis,  Mo.,  assignor  to  the  Globe 
Electric  company,  St.  Louis,  Mo.  Application 
filed  March  16,  1899. 

There  is  described  a  negative  pencil  for  arc  lamps  com- 
posed of  aluminum  used  in  conjunction  with  a  positive 
pencil  composed  of  carbon. 

641,976.  Downdraft  Electrical  Furnace.  Robert  If. 
Laird.  Pittsburg,  Pa.  Application  filed  July  24, 
1S97. 

The  furnace  has  walls  of  suitable  refractory  material,  a 
jacket  of  metal  surrounding  the  walls  aud  provided  with 
a  receptacle  to  receive  cooling  means,  two  sets  of  spirally 
arranged  electrodes  piojecting  through  the  walls  of  the 
furnace,  the  electrodes  being  arranged  at  an  ao^le  to  the 
outer  face  thereof,  and  opposite  each  other,  insulating 
stuffing  boxes  arranged  around  the  electrodes,  flues  com- 
municating with  the  lower  part  of  the  furnace  whereby  the 
by-products  of  metals  fed  into  the  furnace  are  removed. 
(See  cut.) 

642,021  Circuit  Changer.  Albion  A.  Vanderpool, 
Newark,  N.  J.     Application  filed  March  25,  1899, 

The  device  combines  a  plate  having  a  tubular  extension, 
a  tubular  plunger,  a  spring  arranged  in  the  extension  and 
plunger,  a  block  of  insulation  seated  upon  the  projecting 
extremity  of  the  extension  lying  away  from  the  plate,  and 
a  coniact  spring  seated  on  the  block  of  insulation  and 
extending  therefrom  toward  the  plate  where  it  is  free  and 
arranged  to  contact  with  the  retaining  tongue. 

Reissue. 

11,804.  System  of  Stepping  Steam  Engines.  Arthur 
J.  Purinton,  Waterbury,  and  John  R.  Reynolds, 
Hartford,  Conn.,  assignors  to  the  Monarch  Man- 
ufacturing company,  Waterbury,  Conn.  Appli- 
cation filed  December  22,  1899.  Original  No. 
635,080,  dated  October  17,   1899. 

The  system  consists  of  an  eleclro-:nagnetic  stop  con- 
nected with  a  throttle  valve  in  the  steam  main,  an  electro- 
magnetic vacuum  breaker  connected  with  the  condenser, 
and  an  electric  circuit  connecting  the  stop  and  the  vacuum 
breaker  with  a  supply  of  electrical  energy. 
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A  Handsome  Isolated  Plant. 

The  electric-light  and  power  plant  recently  in- 
stalled by  William  Donaldson  &  Co.  in  their  Glass 
block  department  store  at  Minneapolis  has  features 
that  entitle  it  to  rank  well  toward  the  front  among 
installations  of  its  class.  Taken  in  connection  with 
the  elaborate  character  of  the  furnishing  and  decora- 
tion of  the  engine  room,  the  installation  is  certainly 
one  of  unusual  interest. 

When  the  members  of  the  firm  decided  upon  mak- 
ing the  improvement  they  instructed  their  engineer, 
O.  T.  Erickson,  to  take  a  trip  East  and  get  all 
possible  information  on  the  subject.  They  wanted 
to  make  their  plant  the  most  perfect  at  every  point, 
regardless  of  cost.  It  was  determined  that  besides 
having  an  electric  equipment  that  would  furnish  all 
the  light  and  power  that  would  be  needed  for  years, 
they  should  make  the  engine  room  one  of  the  in- 


bringing  about  each  change  alongside.  It  is  a 
clever  conceit,  effectively  executed. 

But  all  this  is  only  the  frame  for  the  picture,  and 
the  picture  is  worthy  of  its  frame.  The  most  strik- 
ing feature  is  the  switchboard  (Fig.  2,  page  84), 
which  is  placed  at  one  side  of  the  room.  The  ma- 
terial is  pink  Tennessee  marble,  in  two  shades.  The 
slabs  at  the  side  and  top  are  light  and  serve  as  a 
frame  for  the  switchboard  proper,  which  is  of 
darker  marble.  The  metal  and  bronze  mountings 
stand  out  in  bold  relief  and  give  an  exceedingly  fine 
effect. 

The  swkchboad  consists  of  two  panels,  one  for 
generators  and  one  for  feeders.  The  generator  panel 
has  mounted  upon  it  three  double-pole  I-T-E  circuit- 
breakers,  three  triple-pole,  double-throw  switches, 
rheostats  and  ammeters.  There  is  a  set  of  bus-bars 
for  power  and  one  for  lighting,   all  generator  and 


company,  with  tubular  suspension,  provided  with 
clear  and  opal  globes  for  general  illumination 
throughout  the  building;  17  weatherproof  arc  lamps 
of  the  same  type  outside  the  store,  with  clear 
globes  and  five  indoor  lamps  for  use  in  the  engine 
room,  etc. 

In  the  adjoining  boiler  room  are  four  fire-tubular 
boilers,  66  inches  by  18  feet  in  size,  rated  at  100 
horsepower  each.  A  fan  system  is  used  for  the 
double  purpose  of  giving  the  best  possible  draft  for 
the  furnaces  and  cooling  the  room.  The  fuel  room 
is  located  under  an  alley,  so  that  the  fuel  can  be 
dropped  right  from  the  wagons.  Sawdust  is  used 
for  fuel  when   it   can   be   obtained   from  the  mills. 

An  interesting  part  of  the  equipment  is  a  refrig- 
erating and  filtering  plant  of  three  tons'  capacity 
for  supplying  the  store  with  cool,  pure  water  and 
for  cooling  the  flower  department 
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FIG.    I.       A    HANDSOME    ISOLATED    PLANT. — ENGINE    .ROOM    IN    THE    GLASS    BLOCK,    MINNEAPOLIS. 


teresting  and  attractive  features  of  the  establishment. 
They  have  certainly  succeeded  in  their  effort. 

The  engine  room,  a  general  view  of  which  is 
shown  in  Fig.  1,  is  located  in  the  basement  under 
what  is  known  as  the  "Annex,"  on  Sixth  street,  and 
is  reached  by  a  stairway  leading  down  from  the 
main  floor  or  from  the  other  part  of  the  basement 
floor.  All  the  old  traditions  of  a  dark  and  crowded 
place  are  abandoned  in  this  engine  room.  It  is  as 
bright  and  attractive  as  a  banqueting  hall,  bril- 
liantly lighted  and  handsomely   decorated. 

To  begin  at  the  bottom,  the  floor  is  covered  with 
inlaid  linoleum,  Mr.  Erickson  choosing  this  in 
preference  to  tile  because  of  its  non-conducting 
qualities  and  ease  on  the  feet.  A  small  space  around 
each  generating  unit  is  tiled.  The  -walls,  above  a 
tile  wainscoting,  are  artistically  decorated.  At  reg- 
ular intervals  all  around  the  side  walls  are  panels 
containing  oil  paintings  of  the  world's  great  in- 
ventors, engineers  and  electricians.  Each  of  the 
leading  countries  is  represented  by  its  greatest 
scientist.  The  paintings  are  good  ones  and  consti- 
tute quite  an  art  gallery. 

At  one  end  of  the  room  js  wrought  out  in  frieze 
form  the  history  of  the  world's  industrial  advance- 
ment from  the  tallow  candle,  the  windmill,  etc.,  to 
the  modern  electric  light  and  dynamo,  with  the 
likeness  of  the  mar.  who  played  the  leading  part  in 


feeder  switches  being  double-throw7.  There  are  12 
switches,  each  of  100  amperes'  capacity,  for  circuits 
running  to  different  parts  of  the  building.  This  ar- 
rangement permits  of  the  exclusive  use  of  any  gen- 
erator for  motor  service  in  order  to  avoid  fluctua- 
tions of  the  lights  during  heavy  power  load.  Dur- 
ing light  loads  both  power  and  light  feeders  may  be 
thrown  on  to  any  one  machine.  Fuses  for  the  feed- 
ers are  mounted  on  separate  slate  panels  in  the  rear 
of  the  feeder  panel.  In  addition  to  a  Weston  volt- 
meter, a  round-dial  thermometer  and  a  Thomson 
recording  wattmeter  are  mounted  on  the  board,  all 
being  set  with  the  faces  flush  with  the  board.  A 
view  of  the  rear  of  the  switchboard  is  shown  in  Fig. 
3.  A  separate  marble  board  shown  in  Fig.  I  con- 
tains the  steam  gauges. 

-  At  the  right  of  the  switchboard  the  length  of  the 
room  is  occupied  by  the  generating  units.  The  gen- 
erators consist  of  three  75-kilowatt,  no-volt,  direct- 
connected  Western  Electric  machines,  each  unit 
generating  a  current  of  625  amperes,  which  gives  a 
total  generating  capacity  of  300  horsepower.  They 
have  a  speed  of  275  revolutions  a  minute,  and  are 
directly  connected  to  simple  horizontal  Ideal  en- 
gines. One  of  these  direct-connected  units  is  illus- 
trated in  Fig.  4. 

The  Glass  block  is  brilliantly  lighted.     There  are 
112  Petite  arc  lamps,  made  by  the  Western  Electric 


This  very  complete  and  up-to-date  equipment  cost 
Donaldson  &  Co.  about  $30,000.  The  electric  plant 
was  furnished  by  the  Western  Electric  company  of 
Chicago,  and  the  installation  and  wiring  of  the  build- 
ing was  done  by  the  construction  department  of  that 
company.  ^^^^___^^^^_ 

Northwestern  Summer  Convention. 

President  Norcross  of  the  Northwestern  Electrical 
association  appointed  Irving  P.  Lord  of  Waupaca, 
Wis.,  W.  W.  Low  of  Chicago,- E.  L.  Debell  of  She- 
boygan, Wis.,  and  Thomas  R.  Mercein  of  Milwaukee 
as  the  committee  to  make  arrangements  for  the  sum- 
mer convention  at  Waupaca.  This  committee  held 
a  meeting  in  Chicago  on  Saturday  last  and  fixed 
the  date  of  the  convention  as  June  26th,  27th  and 
2Sth.  At  the  close  cf  the  recent  Milwaukee  con- 
vention it  was  understood  that  the  convention  was 
to  be  held  later  than  August  20th,  but  as  Waupaca 
is  an  attractive  summer  resort,  it  would  be  difficult 
to  secure  hotel  accommodations  in  August  for  the 
200  persons  that  are  expected,  and  so  the  committee 
fixed  a  date  in  June.  It  is  expected  that  members 
will  bring  their  wives,  and  a  very  pleasant  summer 
gathering  is  anticipated. 


William    Brueske     contemplates     establishing   an 
electric-light  plant  in  Wimbledon,  N.  D. 
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The  Polyphase  Induction  Motor. 

By  Ralph  D.  Mershon. 
Part  III. 
So  far,  we  have  treated  the  induction  motor  only 
as  a  constant-speed  motor,  one  which  carries  its 
load  at  constant  or  approximately  constant  speed, 
but  it  is  possible  to  adapt  it  to  variable-speed  work 
also.  In  the  practice  of  the  present  day,  it  is  usual 
to  vary  the  speed  of  induction  motors  in  either 
one  of  two  ways.  One  of  these  is  to  vary  the  volt- 
age impressed  upon  the  primary  of  the  motor; 
the  o'her  is  to  introduce  resistance  into  the  second- 
ary circuits  of  the  motor.     The  first  method  is  used 


impressed  primary  electromotive  force.  Suppose 
the  motor  of  Fig.  7  were  carrying  at  a  given  voltage 
and  at  some  speed  less  than  its  no-load  speed  a  load 
of  constant  torque.  Suppose,  now,  the  voltage  im- 
pressed upon  the  motor  be  increased.  We  know 
that  in  a  transformer  an  increase  of  voltage  means 
an  increase  of  magnetization  in  the  transformer  core. 
This  will  be  the  case  in  the  motor  also.  By  in- 
creasing the  primary  voltage  the  strength  of  the 
rotating  magnetic  field  will  be  increased.  But  a 
strengthening  of  the  rotating  field  will  cause  an 
increase  in  the  electromotive  force  generated  in  the 
secondary,  and  consequently  an  increase  of  the  cur- 
rent in  the  closed  circuits  of  the  secondary. 
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in  the  case  of  a  motor  having  a  stationary  primary 
and  a  rotating  secondary  of  the  so-calledj'squirrel- 
cage '  type,  similar  to  that  crudely  illustrated  in 
Fig.  7,  and  consisting  of  bars  laid  in  longitudinal 
holes  or  slots  in  a  cylinder  of  laminated  iron,  the 
bars  being  permanently  short-circuited  at  each  end 
by  metal  rings  having  a  resistance  whose  value  is 
properly  proportioned  for  the  work  which  the  motor 
is  to  do.  Such  a  motor  has,  of  course,  no  sliding 
contacts,  and  the  construction  cf  its  secondary  is 
such  as  to  enable  it  to  withstand  a  great  deal   of 
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hard  usage.  The  impressed  primary  voltage  is 
varied  by  means  of  transformers,  the  voltage  being 
raised  or  lowered  until  the  proper  speed  has  been 
attained  by  the  motor. 

The  second  method  is  used  in  connection  with  a 
motor  having  slip  rings  on  the  rotating  element.  As 
previously  mentioned,  the  rotating  element  may  be 
either  primary  or  secondary. 

In  the  former  case,  the  slip  rings  serve  to  connect 
the  primary  windings  with  the  line.  In  the  latter 
case  the  slip  rings  furnish  a  means  of  introducing 
resistances  into  the  secondary  circuits.  This  re- 
sistance is  in  form  of  a  suitable  rheostat,  so  that 
the  amount  of  resistance  included  in  the  secondary 
circuits  may  be  varied. 

The  theory  of  the  speed  variation  attained  by 
either  of  the  methods  outlined  will  be  clear  on 
considering  what  has  been  previously  discussed. 
Take   the   case   of  speed   variation    by    varying   the 


Now  the  increased  secondary  currents  mean  an  in- 
creased torque,  so  that,  since  the  torque  of  a  load 
is  constant,  the  motor  will  speed  up,  thus  diminish- 
ing its  slip,  and  consequently,  the  strength  of  the 
currents  in  the  secondary.  The  slip  will  continue 
to  diminish;  that  is,  the  speed  will  continue  to  in- 
crease, until  the  secondary  currents  fall  back  to  the 
values  which  they  had  before  the  primary  electro- 
motive force  was  changed.  That  is,  they  will  fall 
back  to  a  value  just  sufficient  to  produce  the  torque 
necessary  for  carrying  the  load.  If,  on  the  contrary, 
the  primary  electromotive  force,  instead  of  being 
increased,  were  to  be  diminished,  the  speed  of  the 
motor  would  fall. 

For  a  given  load  there  will  be  a  speed  corre- 
sponding to  each  voltage  impressed  upon  the  motor, 
the  speed  increasing  or  diminishing  when  the  volt- 
age increases  or  diminishes,  but  no  matter  how 
high  the  voltage  be  raised,  the  speed  can  never  quite 
equal  that  of  the  rotating  field,  although,  as  has  been 
previously  examined,  it  may  approach  it  very  nearly. 
The  speed  of  the  rotating  field  is  the  limiting  speed 
of  the  motor  to  which  the  motor  speed  may  be  made 
to  approach  closely,  either  by  greatly  increasing 
the  motor  voltage  with  a  given  load  or  by  making 
the  load  upon  the  motor  very  light. 

When  resistance  is  introduced  into  the  secondary 
of  a  motor  carrying  a  load  of  constant  torque,  the 
speed  diminishes  because  the  introduction  of  the 
resistance  decreases  the  secondary  current.  The 
speed  will  fall  untii  the  slip,  and,  therefore,  the  sec- 
ondary electromotive  force  increases  to  such  a  point 
that  the  value  of  the  secondary  currents  is  the  same 
as  before  the  resistance  was  cut  in,  With  a  given 
load,  the  greater  the  resistance  the  less  the  speed, 
and  the  less  the  resistance  the  greater  the  speed  up 
to  the  no-load  speed  of  the  motor. 

The  methods  described  for  controlling  variable- 
speed  induction  motors  is  also  used  in  starling 
constant-speed  motors.  Such  a  method  of  starting 
not  only  avoids  an  excessive  torque  at  the  instant 
of  starting,  but  keeps  down  the  starting  current, 
accomplishing  the  same  result  as  is  attained  by  the 
use  of  a  starting  rheostat  in  the  armature  circuit 
of  a  direct-current  shunt  motor.  Indeed,  the  be- 
havior of  an  induction  motor  whose  speed  is  varied 
by  means  of  a  rheostat  in  the  secondary  is  identical 
with  that  of  a  direct-current  motor  whose  field  is 
kept  constant  and  whose  speed  is  varied  by  means 
of  a  rheostat  in  the  ?rmature  circuit,  while  the 
behavior  of  an  induction  motor  whose  speed  is  con- 
trolled by  a  variation  of  voltage  is  identical  with 
that  of  a  shunt-wound,  direct-current  motor  when 
the  voltage  delivered  to  both  armature  and  field 
is  varied  at  the  generator.  This  latter  statement 
should  not  be  confused  with  the  condition  which 
takes  place  when  the  field  of  a  direct-current  motor 


is  kept  constant  and  the  voltage  impressed  on  its 
armature  is  varied  at  the  generator. 

The  type  of  polyphase  induction  motor  most  gen- 
erally used  to-day  is  not  of  the  design  depicted  in 
Fig.  7.  The  primary  has  no  salient  poles  like  those 
of  Fig.  7.  Both  primary  and  secondary  have  slotted 
cores  of  laminated  iron.  The  primary  winding  con- 
sists of  overlapping  coils  laid  in  the  slots  and  form- 
ing a  "distributed  winding,"  similar  to  that  of  a  di- 
rect-current armature.  The  primary  still  has  poles 
just  as  truly  as  Fig.  7  has  them,  and  the  number 
of  these  poles  in  each  circuit  determines  the  speed 
of  the  rotating  field,  as  previously  explained  in  con- 
nection with  Fig.  3,  but  the  poles  are  due  to  the 
grouping  of  the  primary  coils,  and  not  to  a  polar 
projection,  as  in  Fig.  7.  Also,  the  coils  forming  the 
windings  of  the  two  circuits  in  case  of  a  two-phase 
motor  or  of  the  three  circuits  in  the  case  of  a  three- 
phase  motor  overlap,  but  the  winding  of  each  cir- 
cuit is  arranged  with  reference  to  the  poles  of  that 
circuit.  All  the  circuits  of  the  primary  are,  of  course, 
wound  so  as  to  have  the  same  number  of  poles. 
The  secondary  winding  depends  upon  the  type  of 
motor,  wdiether  it  is  one  having  no  slip  lings  and 
started  by  supplying  it  with  a  reduced  voltage,  or 
whether  it  has  slip  rings  and  is  started  by  introduc- 
ing resistance  in  its  secondary.  In  the  latter  case 
the  secondary  winding  is  very  similar  to  that  of  the 
primary;  in  the  former  case,  the  squirrel-cage  wind- 
ing is  used.  Fig.  S  shows  the  two  elements  of  a 
motor  having  a  stationary  primary  and  a  rotating 
squirrel-cage  secondary.  This  illustration  shows  the 
slotted  cores  of  the  primary  and  secondary,  the 
overlapping  coils  of  the  primary  and  the  bar-wound 
short-circuited  secondary. 

The  current  taken  by  an  induction  motor  is  com- 
parable to  that  of  a  transformer  having  a  compara- 
tively large  magnetizing  cuirent,  for  the  induction 
motor  is  a  transformer  with  an  air  gap  in  its  mag- 
netic circuit.  At  no  load  the  motor  takes  current 
sufficient  to  magnetize  the  iron  and  air  gap.  and 
thus  no-load  current  bears  a  greater  proportion  to 
the  full-load  current  than  in  the  case  of  most  static 
transformers,  because  of  the  fact  that  the  static  trans- 
former generally  has  a  closed  magnetic  circuit.  The 
no-load  current  taken  by  the  motor  is  not,  however, 
all  of  it,  work  current.  That  is  to  say,  the  product 
of  the  no-load  current  by  the  voltage  at  which  it 
is  delivered  does  not  represent  the  power  supplied 
to  the  motor.  In  a  good  motor  only  a  small  per- 
centage of  this  product  of  "apparent  power"  is  true 
power,  and  this  small  percentage  of  the  "apparent 
power"    represents   the  no-load  loss  to  the  motor. 


FIG.    3-   A   HANDSOME  ISOLATED  PLANT. — REAR  OF  SWITCH- 
BOARD. 

The  percentage  which  the  true  power  supplied  to 
the  motor  at  a  given  load  is  of  the  apparent  power 
supplied,  that  is,  the  ratio  of  the  true  power  to  the 
apparent  power,  is  called  the  "power  factor."  The 
value  of  the  power  factor  is  different  for  each  load 
put  upon  the  motor,  for,  as  the  motor  is  loaded,  the 
current  supplied  to  it  increases,  but  the  increase  is 
not  in  proportion  to  the  load.  The  increase  of  the 
current  is  less  rapid  than  the  increase  of  load,  and, 
in  consequence,  as  the  load  upon  the  motor  increases 
the  apparent  power  supplied  to  it  becomes  more  and 
more  nearly  equal  to  that  of  the  true  power;  that 
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is,  the  power  factor  of  the  motor  increases.  This 
increase  of  power  factor  continues  until  it  reaches 
a  maximum,  generally  at  a  point  somewhere  near 
the  rated  full-load  capacity  of  the  motor. 

Pig.  9  shows  the  performance  curves  for  a  50- 
horsepower,  constant-speed,  polyphase  induction 
motor,  built  for  60  cycles.  This  is  a  motor  wound 
for  eight  poles  to  each  circuit,  so  that  the  speed 
of  the  rotating  field -is  900  1  evolutions  per  minute. 
It  is  of  the  type  having  no  collector  rings,  as  shown 
in  Fig.  8.  The  curves  show  the  brake  output  of  the 
motor,  the  electrical  input,  both  real  and  apparent, 
the  real  and  apparent  efficiencies,  the  power  factor 
and  the  slip.  By  the  apparent  efficiency  is  meant 
the  ratio  of  the  output  of  the  motor  to  the  apparent 
power  (the  voit-amperes)  which  it  receives.  An 
inspection  of  the  curves  will  show  the  way  in  which 
the  power  factor  increases  as  the  load  increases, 
and  the  high  power  factor  reached  so  soon  as  the 
motor  load  is  of  any  considerable  amount. 

Although  throughout  this  paper  a  two-phase  in- 
duction motor  has  been  considered,  the  conclusions 
arrived  at  apply  equally  well  to  a  three-phase  motor, 
as  the  principles  involved  in  two-phase  and  three- 
phase  motors  are  identical.  The  two-phase  motor 
was   chosen   as   being   simpler  of  explanation. 

The  advantages  of  the  polyphase  induction  motor 
are  easily  apparent  to  anyone  who  has  handled 
this  class  of  machinery.  Its  development  has  made 
possible  a  motor  self-starting  under  load  and  without 
moving  contacts.  This  means  a  motor  free  from 
commutator  troubles,  which  in  turn  .means  a  motor 
which  will  stand  an  amount  .of  overloading  and 
rough  usage  that  would  soon  put  a  direct-current 
motor  out  of  service.  It  means  a  motor  which  can 
be  installed  under  conditions  where  no  other  type 
of  motor  could  survive,  and  which  will  require 
an  amount  of  attention  as  small  as  is  possible  in 
a  piece  of  moving  apparatus.  It  is  the  nearest  ap- 
proach in  a  piece  of  moving  apparatus  to  that  nearly 
perfect  electrical  device,  the  static  transformer.  Its 
crowning  advantage  is  that,  with  all  the  advantages 


The  analogy  between  the  static  transformer  and 
the  induction  motor  is  a  complete  one.  We  have 
the  magnetic  current  of  induction  in  the  one  cor- 
responding to  the  magnetic  action  in  the  other; 
the  action  and  reaction  between  the  primary  and  the 
secondary  are  the  same,  and  the  drop  is  also  the 
same. 

Mr.  Allen:  Mr.  Mershon  spoke  of  the  introduc- 
tion of  resistance  in  the  secondary  circuit  to  control 
speed.  I  would  like  to  inquire  within  what  limits 
this  measure  is  practical  to-day.  If  a  central-sta- 
tion man  has  an  opportunity  to  place  an  alternating 
station  motor  where  the  lead  requires  a  varying 
speed,  is  it  possible  to  use  an  induction  motor? 

Mr.  Mershon:  Yes.  Wherever  you  could  profit- 
ably use  a  shunt  motor,  where  the  speed  is  regulated 
by  the  introduction  of  resistance  into  the  circuit,  you 
could  use  the  induction  motor.  The  losses  in  that 
case  are  exactly  the  same,  which  means  that  when- 
ever the  motor  is  running  below  normal  there  is  a 
loss  in  the  series  rheostat,  which  will  be  greater 
the  further  the  speed  of  the  motor  is  from  its  nor- 
mal   speed. 

Mr.  Allen:     How  much  can  ycu  vary  the  speed? 

Mr.   Mershon:     From  zero  to  full-load  speed. 

Mr.  Allen:  Can.  the  motor  start  at  a  slow  speed 
under    nearly    full    load? 

Mr.  Mershon:  A  good  induction  motor  can 
start  practically  from  rest. 

Professor  D.  C.  Jackson,  Madison,  Wis.:  I  want 
to  congratulate  the  author  on  the  beautiful  descrip- 
tions of  the  reactions  in  an  induction  motor,  and  I 
feel  sure  that  the  association  is  to  be  congratulated 
in  having  such  a  paper  presented  to  it.  In  regard 
to  this  question  of  controlling  the  speed,  Mr.  Mer- 
shon has  made  that  clear  when  he  says  that  the 
induction  motor  can  be  used  advantageously  wher- 
ever the  speed  control  of  a  shunt-wround  motor  by 
rheostat  in  the  armature  circuit  would  be  advan- 
tageous. In  that  case  we  know  well  enough  that  as 
we  reduce  the  speed  we  do  not  reduce  the  power 
disproportionately ;    that    is,    we    lose    a    proportion 


a;        Q;  "J 

a:        X^. 


300  90 


50  H.R  Induction  Motor 
60  Cycles.8  Poles. 


700  70 


400  40 


/ 

fSStefi 

ACTW   _ 

/ 

S 

G£AlC 

/ 

/ 

/ 

S 

/ 

/ 

/ 

! 

/ 

$s 

/ 

'/ 

/ 

/ 

I 

/ 

«JX 

/ 

V 

/ 

/ 

/ 

/ 

/ 

/ 

V 

/ 

- 

/ 

/ 

V 

' 

/ 

/ 

/ 

/ 

A 

/ 

/ 

/ 

/    / 

/; 

/ 

/ 

/ 

/ 

? 

f? 

/ 

,/, 

J 

V 

y 
> 

S 

/ 

'/ 

/ 

k 

/ 

/ 

/      . 

/ 

/ 

/ 

/ 

/ 

I 

' 

/ 

/ 

V 

*•* 

/ 

/ 

/ 

ll 

/ 

/ 

/ 

/ 

's 

/ 

V 

Pounds  Torque  at  One  Foot  Radius 

FIG.    9.      POLYPHASE   INDUCTION   MOTOR. 


mentioned,  it  is  an  alternating-current  motor— a 
motor  which,  in  connection  with  static  transform- 
ers, can  be  adapted  to  any  voltage,  thus  making 
possible  the  safe  and  successful  distribution  of  light 
and  power  from  one  system  at  a  high  voltage. 

Discussion. 

Mr.  Mershon,  after  reading  his  paper,  made  these 
additional  explanations:  As  long  as  there  is  any 
relative  difference  of  speed  between  disk  and 
magnet,  electromotive  force  will  be  generated  and 
the  current  will  flow  in  the  elementary  circuits 
shown. 

The  question  of  power  factor  is  not  very  com- 
plex, if  you  simply  consider  it  as  a  ratio  between  the 
true  power  supplied  through  any  piece  of  apparatus 
and  the  apparent  power. 


of  power  almost  in  proportion  to  the  reduction  of 
speed,  that  loss  of  power  being  due  to  the  rheostat; 
and  the  same  condition  exists  in  the  induction  motor, 
the  two  conditions  being  precisely  analogous. 

In  regard  to  the  question  of  natural  speed  of  the 
motor,  you  will  remember  that  Mr"  Mershon  said 
that  by  considering  the  ratio  of  frequency  of  alter- 
nating currents  to  poles  we  get  the  number  of  rev- 
olutions of  the  motor.  That  is  analogous  to  the 
proposition  that  by  taking  the  product  of  the  num- 
ber of  poles  and  the  speed  of  the  alternator  we  can 
figure  out  the  frequency  of  the  alternating  current. 

Mr.  Mershon:  I  am  glad  that  the  question  of 
speed  was  brought  up,  because  my  attention  was 
called  to  the  fact  that  one  statement  I  made  in  the 
paper  in  regard  to  the  speed  at  which  a  12-pole  motor 
was  run   was  incorrect.     I   made  the   speed  half  of 


what  it  would  have  been.  I  said  that  at  3,600  periods 
per  minute  it  would  run  600  revolutions.  The  speed 
should  have  been  1,200  revolutions  per  minute  in- 
stead of  600. 

Harold  Almert,  Chicago:  What  would  be  the 
efficiency  of  a  motor  of  that  kind  running  at  half 
speed,  with  five-horsepower  units? 

Mr.  Mershon:  Five  horsepower?  The  condi- 
tions are  analogous  to  those  in  a  shunt  motor  con- 
trolled by  a  rheostat.  If  you  had  a  shunt  motor 
running  at  half  speed,  suppose  the  efficiency  of  the 
motor  under  normal  conditions  was  100,  at  half 
speed  you  would  be  consuming  half  the  voltage  in 
the  ai  mature   circuit   and  half  in  the  rheostat,  the 


fig    S.     polyphase  induction  motor. 

same  current  going  through  both,  and  there  would 
be  the  same  amount  of  power  lost  in  the  rheostat 
as  was  going  into  the  motor.  That  would  mean  only 
50  per  cent,  efficiency.  As  a  matter  of  fact,  when 
you  take  in  addition  to  that  the  fact  that  the  motor 
has  an  efficiency  of  less  than  100,  the  efficiency 
would  be  somewhat  less.  It  is  a  fact,  however,  with 
the  induction  motor,  as  with  the  direct-current  mo- 
tor, that  it  will  take  from  the  circuit  the  same  amount 
of  power,  no  matter  what  the  speed  of  the  motor  is. 
The  relative  amount  of  loss  in  the  rheostat  will  be 
the  relation  between  the  full-load  speed  of  the  mo- 
tor and  the  speed  at  which  the  motor  is  running. 

Mr.  Innes,  Eagle  Grove,  Iowa:  I  understand 
that  the  discussion  has  had  reference  to  two  and 
three-phase  motors.  Would  the  same  rules  as  to 
inductive  loss  and  other  features  hold  good  in  the 
case  of  a  single-phase  motor? 

Mr.  Mershon:  I  should  have  confined  my  state- 
ments to  the  potyphase  motor,  as  they  do  not  apply 
to  single-phase  machines.  But  after  you  get  the 
single-phase  motor  running  it  follows  rules  quite 
similar  to  those  of  the  polyphase,  although  there 
are  some  differences,  one  of  them  being  that  the 
single-phase  motor  of  the  same  design  as  a  poly- 
phase will  fall  off  more  from  no  load  to  full  load. 
But  ycu  cannot  have  very  great  speed  variation  on  a 
single-phase  induction  motor.  You  cannot  get  it 
ever  any  very  great  range,  and  it  is  not  very  satis- 
factory. 

H.  Wurdack,  St.  Louis:  What  is  the  nature  of 
the  current  when  it  flows  through  the  resistance, 
when  it  is  regulated  by  the  resistance? 

Mr.  Mershon:  The  current  flowing  through  the 
resistance  is  an  alternating  current.  When  the  mo- 
tor is  standing  still  the  frequency  of  the  current  in 
the  resistance  is  the  same  as  that  supplied  through 
the  primary  of  the  motor.  At  any  other  speed  the 
frequency  is  proportioned  to  the  difference  between 
the  speed  of  the  motor  and  the  speed  otihe  rotating 
field  in   the  motor. 

Mr.  Wurdack:  What  would  be  the  effect  in  a 
motor  covering  a  wide  range  of  speed  of  introducing 
an   inductive   resistance? 

Mr.  Mershon:  The  effect  of  introducing  an  in- 
ductive resistance  would  be  to  make  the  speed  of  the 
motor  fall  off,  and  make  it  take  current  from  the 
line,  which,  instead  of  being  in  step  with  the  electro- 
motive force,  will  cause  much  idle  current.  There 
is  no  advantage  in  introducing  inductive  instead  of 
ohmic  resistance,  because  the  principle  of  the  motor 
is  that  there  must  be  a  loss  in  the  secondary  circuit. 

Mr.  Almert:  Take  a  single-phase  motor  which 
has  a  two-phase  winding  and  use  a  common  trans- 
former, connecting  the  central  coil  with  one  of  the 
primary  wires;  will  that  follow  the  same  general 
laws  of  the  polyphase  motor? 

Mr.  Mershon:  That  is,  where  one  circuit  has  a 
reactive  coil? 

Mr.  Almert:     Yes. 

Mr.  Mershon:  That  type  of  motor  will  have  a 
performance  similar  to  a  two  or  three-phase  motor, 
but   not  so   good. 

Mr.  Almert:  On  a  20-kilowatt  transformer  you 
have  10  kilowatts  in  incandescent  lights  and  10  kilo- 
watts in  motors.  Will  the  power  factor  in  the  mo- 
tors be  high  enough  to  operate  the  lights? 

Mr.  Mershon:  That  is  very  indefinite.  It  will 
depend  on  a  number  of  things — the  design  of  the 
transformer,  the  arrangement  of  the  leads,  the  con- 
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neeting  of  the  transformer  to  the  motor  and  lights, 
and  also  whether  the  load  of  the  motor  varies  very 
much.  However,  the  average  of  the  lamps  in  that 
case  would  not  vary  in  direct  proportion  to  the 
load  on  the  motor.  In  the  case  of  an  installation  of 
that  sort,  or  similar  to  that,  the  current,  the  drop 
and  the  lamps  would  vary  in  proportion  to  the  load 
of  the  motor,  but  in  the  case  of  the  induction  the 
variance  would  not  be  in  proportion  to  the  load  on 
the  motor,  because  the  motor  takes  considerable  cur- 
rent in  the  first  place,  and  that  current  is  of  such 
a  nature  as  to  produce  a  greater  drop  than  an  equiv- 
alent current  taken  by  lights.  The  consequence  is. 
when  the  motor  begins  to  do  work  the  work  of 
the  current  produces  less  drop  in  proportion  than 
it  would  if  the  motor  were  not  already  taking  a 
lagging  current. 

Mr.  Almert:     In  other  words,  you  had  better  put 


lated  by  regulating  the  voltage  rather  than  by  means 
of  a  rheostat,  because  it  means  fewer  wires  to  the 
motor.  If  you  regulate  by  rheostat,  you  must  have 
wires  to  the  secondary  and  the  primary,  but  other- 
wise you  only  need  wires  to  the  primary.  You 
should  use  the  controller  in  connection  with  the 
transformer,  having  the  controller  constructed  in  a 
manner  similar  to  that  of  the  controller  used  in 
direct-current  crane  work,  and  the  man  that  is  op- 
crating  will   not  know  the   difference. 

[The  end."] 


Large  Steel  Plant  Electrically  Operated. 

A  celebration  of  rather  unusual  character  marked 
the  beginning  of  the  operation  by  electric  power 
from  Niagara  Falls  of  the  large  steel  and  malleable- 


which  had  been  belted  to  the  main  shaft,  began  to 
revolve.  The  electric  driving  plant  is  shown  in 
Fig.  1.  The  old  steam  engine  which  had  served  to 
drive  the  machinery  of  the  works  for  many  years 
has  been  uncoupled  and  the  visitors  fancied  that  it 
looked  lonesome  and  forlorn  beside  its  modern  rival. 

A  midday  dinner  was  served  in  the  tastefully  dec- 
orated warehouse  of  the  United  Hame  company, 
located  on  the  premises.  After  the  banquet,  which 
lasted  for  over  an  hour,  Mr.  Letchworth  arose  and 
introduced  the  speaking  part  of  the  programme. 
Among  other  things,  he  said:  "The  little  incident 
we  witnessed  this  morning  marks  a  new  era  in  the 
history  of  this  company,  and  therefore  it  has  been 
our  pleasure  to  ask  those  of  you  who  are  our  friends 
and  our  neighbors  to  join  with  us  in  attempting 
to,  at  least  in  some  slight  degree,  celebrate  an  event 
which  certainly  marks  and,  indeed,  emphasizes  a 
period  of  great  interest  to  us  all,  the  practical  utiliza- 
tion of  one  of  nature's  greatest  forces,  which  has 
been  made  possible  by  the  ingenuity  and  capital  o^ 
man.''' 

Besides  driving  pare  of  the  machinery  of  the  plant, 
the  three  static  converters  transform  the  current  of 
2,200  volts  to  an  alternating  current  of  t68  volts, 
which  is  again  transformed  to  a  direct  current  of 
220  volts.  The  current,  at  this  pressure,  is  carried 
by  wires  to  small  motors  in  various  parts  of  the 
plant,  so  that  single  machines  can  be  operated  with- 
out setting  all  the  machinery  of  the  plant  in  motion. 
Altogether,  300  electrical  horsepower  is  used.  Fig. 
2  shows  the  high-tension  and  low-tension  switch- 
boards. 
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vour  light  load  on  a  separate  transformer.  Is  that 
'it? 

Mr.  Mershon:  That  is  somewhat  different;  that 
is,  in  reference  to  the  capacity  of  the  transformers 
with  a  mixed  load.  You  could  get  a  greater  capac- 
ity out  of  your  transformer— that  is,  the  sum  of  the 
output  of  the  motor — than  if  you  had  motors  on 
one  set  of  transformers  and  lights  on  another  set, 
for  the  very  reason  that  the  current  taken  by  the 
lights  when  added  to  the  current  taken  by  the  motor 
at  no  load  does  not  add  up  arithmetically. 

Mr.  Wurdack:  I  would  like  to  ask  how  the  poly- 
phase motor  behaves  under  sudden  change  of  load. 
Does  it  respond  as  readily  to  the  changes  as  the 
direct-current   motor? 

Mr.  Mershon:  It  responds  in  exactly  the  same 
way,  except  there  is  no  chance  of  splitting  the  com- 
mutator or  brushes.     It  responds  instantly. 

Mr.  Wurdack:  Is  it  good  over  as  wide  a  range? 
For  instance,  a  50-horsepower  motor  will  carry  100 
horsepower  for  a  little  while  on  the  direct  current. 

Mr.  Mershon:  A  50-horsepower  motor  would 
carry  for  a  little  while  about  125  horsepower  on  the 
polyphase  system.  A  well-designed  motor  will  carry 
at  any  rate  an  overload  of  100  per  cent. 

Mr.  Wurdack:  You  have  practically,  then,  the 
same  conditions  as  in   the  direct  current? 

Mr.    Mershon:     That  is   true. 

Charles  Retallic,  Marquette,  Mich.:  Speaking 
about  the  resistance  in  the  armature  circuit  in  the 
direct-current  machine  being  analogous  to  the  re- 
sistance in  the  circuit  of  the  two-phase  machine, 
we  know  that  the  resistance  in  the  armature  circuit 
of  the  shunt-wound  machine  is  simply  used  in  start- 
ing the  machine,  and  I  would  like  to  ask  if  that 
is  the  only  reason  that  you  put  the  resistance  in  the 
circuit  of  the  polyphase  machine — just  for  starting  it? 

Mr.  Mershon:  The  resistance  is  put  in  in  the 
case  of  a  constant-speed  motor  simply  for  the  pur- 
pose of  starting  it,  and  it  is  always  used  with  a 
polyphase  motor  to  get  a  varying-speed  motor,  just 
as  though  you  put  in  one  of  your  direct-current,  con- 
stant-speed motors  a  rheostat  in  the  armature. 

Mr.  Retallic:  That  would  have  to  be  hand-reg- 
ulating? 

Mr.    Mershon:     Yes. 

Mr.  Retallic:  Is  there  any  way  of  putting  your 
resistance  in  the  circuit  of  the  polyphase  motor  so 
as  to  do  intermittent  work;  that  is,  in  stopping  the 
machine  and  running  it  slow,  the  same  as  on  the 
direct-current  machine? 

Mr.  Mershon:     That  can  be  done. 

Mr.  Retallic:  I  had  a  call  for  an  induction  two- 
phase  motor  for  intermittent  service  for  a. traveling 
crane,  and  I  am  glad  to  know  that  it  can  be  done. 

Mr.  Mershon :  That  can  be  done,  but  for  that  sort 
of  work  the  speed  of  the  motor  is  generally  regu- 


iron  plant  of  the  Pratt  &  Letchworth  company  at 
Buffalo.  Formal  invitations  were  issued  to  a  num- 
ber of  gentlemen,  including  many  officers  of  the 
city  government,  and  three  special  cars  on  the  Ni- 
agara street  line  were  filled  by  the  party.  The  visi- 
tors were  welcomed  by  Mr.  O.  P.  Letchworth, 
president  of  the  company,  and  were  escorted  over 


Time-element  Circuit-breaker. 

A  circuit-breaker  of  a  ncvel  type  has  been  de- 
signed by  the  Westinghouse  Electric  and  Manufac- 
turing company.  It  has  been  adopted  upon  the 
transmission  lines  from  the  Niagara  Falls  Power 
company  to  the  factory  of  the  Union  Carbide  com- 
pany. On  these  circuits  the  current  is  stepped  up 
from  2,200  volts,  two-phase,  to  11,000  volts,  three- 
phase,  and  at  the  receiving  end  the  current  passes 
through  two  sets  of  transformers  which  reduce  the 
potential  first  to  2,200  volts,  and  then  to  110  volts. 
The  circuit-breakers  which  possess  the  lime-element 
principle  are  in,  the  2,200-voIt  feeders  at  the  trans- 
mitting end.  This  principle  has  been  widely  adopted 
on  Niagara  power  transmission,  and  is  patented  by 
Mr.  L.  B.  Stilwell. 

The  object  of  the  time-clement  feature  in  these 
circuit-breakers  is  to  prevent  a  short-circuit  at  a 
point  distant  from  the  power  house  opening  any 
but  the  circuit-breaker  nearest  to  it.  If,  for  in- 
stance, a  short-circuit  should  occur  at  the  receiving 
end  beyond  the  first  set  of  lowering  transformers,  it 
might  trip  all  the  circuit-breakers  in  the  feeders  at 
the  transmitting  end,  provided  these  were  made  to 
operate  instantly,  even,  before  the  circuit-breaker  in 
the  one  feeder  at  the  receiving  end  could  open  and 
break  the  arc. 

To  obviate  this  difficulty,  the  circuit-breakers  at 
the  transmitting  end  are  provided  with  a  time-ele- 
ment attachment,  so  that  they  will  only  operate  if  the 


FIG.     2.       LARGE    STEEL    PLANT   ELECTRICALLY    OPERATED.  —  HIGH    AND    LOW-TENSION    SWITCHBOARDS. 


the  works,  which  cover  20  acres  all  told,  12  acres 
being  under  roof.  The  methods  of  manufacturing 
castings  of  different  kinds  were  shown,  particular 
interest  being  displayed  in  the  open-hearth  steel 
furnaces,  that  consume  strips  of  scrap  iron  like  so 
much  cordwood,  and  in  the  two  large  traveling 
cranes  operated  by  electricity,  which  carry  pots  of 
molten  steel  from  one  end  of  the  big  steel  foundry 
to  the  other.  Then  the  visitors  were  escorted  into 
the  power  room,  where  the  three-phase  current  en- 
tered on  three  cables.  Promptly  at  noon  the  current 
was  turned  on  by  J.  C.  Bradley,  general  superin- 
tendent of  the  works,  and  the  large  rotary  converter, 


overload  or  short-circuit  holds  for  a  certain  length 
of  time,  the  duration  of  time  being  capable  of  ad- 
justment upon  the  apparatus.  In  case  a  short-circuit 
occurs  beyond  a  breaker  at  the  receiving  end,  the 
latter  opens  almost  instantaneously,  and  cuts  off 
the  current  before  the  breakers  at  the  transmitting 
end  get  a  chance  to  operate,  because  the  latter 
breakers  possess  the  time-element  feature.  Should 
a  short-circuit  come  across  the  lines  between  the. 
two  sets  of  breakers  it  will  continue  until  those  at 
the  transmitting  end  open  the  circuit. 

The   construction    of   these   time-element   circuit- 
breakers   follows  the   ordinary  brush  type  built  by 


February  10,   1900 

the  Westinghouse  company,  having  arms  of  suffi- 
cient length  to  break  a  2,000-volt  circuit.  A  view  of 
the  front  of  a  switchboard  provided  with  these  circuit- 
breakers  is  shown  in  the  illustration  below.  The 
armatures  of  the  tripping  magnets  of  the  breakers  are 
connected  to  levers  which  extend  downward  toward 
the  lectangular  box,  which  is  seen  mounted  on  the 
face  of  the  board  below  the  two  breakers.  This  box 
contains  a  spring-motor  mechanism,  tending  to 
drive  a  Foucault  current  disk  between  the  poles  of 
permanent  magnets  similar  to  the  retarding  mech- 
anism of  integrating  wattmeters.  The  motion  of 
this  mechanism  is  restrained  by  a  pawl  which  is 
mechanically  connected  with  the  tripping  mechanism 
of  the  breakers. 

Should  an  overload  come  upon  either  of  the 
breakers,  its  armature  moves  a  slight  distance,  re- 
leasing the  spring-motor  mechanism,  but  is  re- 
strained from  further  movement  until  the  spring 
motor  runs  for  a  certain  distance,  when  the  arma- 
ture of  the  breaker  is  left  free  to  move  farther  and 
operate  the  trip,  providing  the  overload  still  exists. 
The  length  of  time  during  which  the  overload  must 
continue  in  order  to  operate  the  breaker  is  adjusted 
by  moving  the  magnets  on  the  retarding  disk,  as  is 
done  in  adjusting  the  speed  of  an  integrating  watt- 
meter. Both  breakers,  one  in  each  phase,  are 
checked  by  the  same  time-element  mechanism. 


The  Electrolysis  Problem  in  Chicago. 

By  Edward  B.  Ellicott, 

City  Electrician. 

Within  the  last  two  years  nearly  all  of  the  large 
cities  have  experienced  serious  troubles  from  the 
bursting  of  water  mains;  and  in  nearly  every  instance 
the  conditions  indicated  that  the  primary  cause  of 
the  bursting  was  due  lo  the  deteriorating  effect  of  the 
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BOARD. 

return  current  of  some  street  railway,  the  current 
having  taken  the  water-pipe  system  as  a  part  of  its 
conducting  path  for  that  portion  of  the  distance 
wherein  the  water  pipes  would  materially  reduce 
the  resistance  of  the  return  circuit,  the  latter  being 
parallel  or  in  proximity  to  the  pipes. 

When  the  claim  was  first  made  that  it  was  both 
possible  and  probable  for  such  damage  to  occur,  it 
was  treated  in  a  spirit  of  indifference  by  those  who 
were  deeply  interested,  and  while  there  were  some 
who  appreciated  the  conditions,  the  majority  con- 
sidered and  argued  it  to  be  theoretical  only,  and  as 
a  proof  pointed  out  cities  where  a  ground  return 
had  been  used  for  years  and  no  complaints  made  or 
damage  done.  In  these  cities,  however,  we  have 
no  information  as  to  the  character  of  construction, 
the  service  demanded  or  the  relation  of  position 
existing  between  the  return  circuit,  the  power  houses 
and  the  water-pipe  system,  each  of  which  is  a  fac- 
tor  to    be    considered. 

Theoretically,  if  the  return  conductors,  in  the  form 
of  rails,  are  connected  to  the  earth,  a  large  section 
of  the  earth  and  such  other  conducting  materials 
as  may  be  in  the  section  and  not  insulated  there- 
from must  form  a  part  of  the  circuit,  and  3  flow  of 
the  current  proportional  to  the  relative  resistances 
of  the  paths  thus  formed  will  occur.     This  condition 
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must  exist  wherever  the  street  rails  are  used  as  any 
part  of  the  return  circuit. 

It  is  the  practice  in  street-railway  work  to  bury 
under  the  rails  or  place  on  the  poles  a  large  amount 
of  copper  wire,  and,  at  points  varying  from  25  feet 
to  1,000  feet  apart,  to  connect  this,  wire  to  the  rails 
with  copper  connecting  wires.  The  principle  in- 
volved in  this  practice  is  reduction  of  the  resistance 
of  the  return  circuit,  and,  admitting  it  lo  be  correct, 
the  results  in  Chicago  show  that  the  application  of 
the  principle  has  not  been  properly  carried  out  in 
all  Cc.scs. 

Too  little  attention  seems  to  have  been  given  to 
making  and  maintaining  properly  the  bonds  be- 
tween the  abutting  ends  of  the  rails,  and  in  but  -few 
instances  have  enough  connections  been  made  be- 
tween the  rails  and  the  supplemental  copper-return 
<. 7000- > 
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designed  for  it,  thereby  creating  a  concentration  of 
the  current — the  very  condition  that  it  is  necessary 
to  avoid. 

If  the  rails  of  the  surface  roads,  together  with 
the  supplemental  copper-retui  n  wires,  are  properly 
bonded  and  connected  to  the  elevated  structures, 
simple  voltmeter  measurements  will  then  show  the 
direction  of  current  flow,  and  the  difference  of  po- 
tential will  be  to  a  great  extent  equalized.  Where 
the  difference  was  then  found  to  "be  too  great  a 
change  could  be  made  in  the  copper-return  wires, 
and  the  uniform  difference  obtained,  and  thereby 
conditions  that  experience  has  proved  to  be  imme- 
diately dangerous  to  the  water-pipe  system  could 
be  removed.  The  only  alternative  in  Chicago  is 
to  dispense  with  the  system  of  grounded-return  con- 
ductors. 

After  a  careful   study  for  over  two  years  of  the 
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wires.  This  neglect  produces  a  return  circuit  of  a 
higher  and  varying  resistance  and,  consequently,  a 
damaging  flow  of  current  to  and  from  the  water  pipes 
at  points  where  these  pipes  tend  to  equalize  the  re- 
sistance of  the  return  circuit. 

Fig.  1  illustrates  more  clearly  the  preceding  ob- 
servations, and  it  is  proper  to  slate  that  at  several 
locations  in  Chicago  tests  indicate  that  conditions 
exist  as  shown.  A  correction  could  be  made  by 
making  more  and  better  connections  between  the 
copper  return  and  the  rails,  as  well  as  by  better 
bonds,  and  the  conditions  would  then  be  as  shown 
in  Fig.  2.  The  arrows  indicate  the  flow  of  current 
produced  by  the  improper  construction. 

The  importance  of  the  bonding  and  connecting 
can  be  best  illustrated  by  a  condition  in  this  city 
where  the  drop  in  potential  in  one  mile  of  track 
and  supplemental  copper-return  wire  was  8M>  volts, 
and  after  three  bad  bonds  had  been  replaced  a  drop 
of  only  2V2  volts  was  shown.  A  water  pipe  paral- 
leled the  track  for  a  considerable  distance,  and  before 
the  change  in  bonds  it  indicated  positive  to  rails 
one  volt,  at  two  places.  After  the  change  in  bonds 
the  potential  between  the  rails  and  water  pipes  was 
about  one-thirtieth  of  a  volt  at  all  points.  Numer- 
ous results  of  a  like  nature  have  been  found  through- 
out the  city. 

A  more  dangerous  condition  exists  at  points 
where  the  power  houses  are  located  and  where  some 
central  point  is  decided  upon  to  make  a  number  of 
heavy  connections  to  the  rails  and  copper-return 
wires.  These  points  tend  to  create  a  great  flow  of 
current  from  all  directions  on  everything  that  can 
form  a  conductor  to  assist  the  current  in  reaching 
the  points  where  these  large  wires  are  connected 
The  bonding  of  the  rails  was  never  intended  to  carry 
more  current  than  was  to  be  used  on  the  particular 
line,  and  the  concentration  of  current  on  the  bonds 
and  rails  increases  their  resistance  to  such  an  extent 
that  a  considerable  flow  of  .current  to  and  from  the 
water   pipes   takes    place   and   damage   ensues. 

In  the  20  or  more  cases  of  actual  damage  to  large 
pipes  which  have  occurred  in  Chicago  in  two  years, 
it  has  been  found  that  there  was  some  condition 
existing  that  brought  about  a  concentration  of  cur- 
rent at  some  one  or  two  points,  usually  indicated 
by  a  considerable  variation  in  potential  between  the 
rails  and  pipes  at  points  from  100  to  300  feet  apart. 
The  results  indicate  that  the  immediate  danger  ex- 
ists in  the  variation  of  the  potential  rather  than  in 
the  actual  potential  indicated  between  the  rails  and 
pipes.  In  some  portions  of  the  city  where  a  uniform 
difference  of  potential  of  one  volt  exists  between 
pipes  and  rails  for  several  blocks,  no  excessive 
damage  has  resulted  as  yet,  while  serious  damage 
has  iesulted_  where  the  same  voltage  existed  at  one 
or  two  points  only. 

After  a  careful  study  of  the  subject  it  seems  clear 
that  the  first  and  most  important  object  within  the 
present  practice  is  to  secure  and  maintain  a  uniform 
difference  of  potential  between  all  rails  and  pipes 
and  thus  secure  a  distribution  of  the  disintegrating 
effect.  The  resistance  of  the  earth  between  the  pipes 
and  rails  is  near  enough  constant  to  prevent  any 
dangerous  flow  of  current  to  any  one  point,  if  the 
difference  of  potential  is  uniform  and  within  reason- 
able practice. 

To  obtain  this  uniform  difference  of  potential 
throughout  the  city  the  co-operation  of  the  different 
surface  and  elevated-railway  companies  must  be  se- 
cured. The  building  of  the  elevated  roads  and 
equipping  them  with  electric  power  has  brought 
about  a  complete  change  in  the  course  of  the  return 
current  of  the  surface  roads.  The  massive  iron 
structures  form  a  good  conductor,  amply  connected 
to  the  ground  at  numerous  points,  and  as  they  in- 
tersect so  many  different  surface-railway  lines,  in- 
stead of  being  parallel  to  them,  they  give  a  much 
better  return  circuit  at  some  points  than  the  original 
path  installed  by  the  surface-railway  company,  and 
serve  to   direct  the  flow  of  current  from  the  path 


existing  conditions  and  making  a  series  of  tests 
extending  throughout  the  city,  the  writer  recom- 
mended a  clause  to  be  inserted  in  an  ordinance  re- 
cently passed  by  the  council,  requiring  the  railway 
company  to  provide  and  maintain  a  return  circuit  of 
such'  conductivity  that  the  maximum  potential  be- 
tween any  part  of  the  return  circuit  and  the  water 
pipes  should  not  exceed  one  volt,  and  also  providing 
that  there  should  not  be  a  variation  in  potential  of 
more  than  one-half  volt  between  any  two  points 
within  a  space  of  300  feet,  measuring  along  the  line 
of  the  railway. 

This  clause  is  based  on  the  conditions  that  have 
existed  for  several  years,  and  was  drawn- after  taking 
into  consideration  the  conditions  existing  at  points 
where  actual  damage  has  been  done.  Under  the 
conditions  of  the  new  ordinance  there  will  be  some 
flow  of  current  to  and  from  the  water  pipes,  but 
with  the  one-half-volt  variation  in  the  potential, 
which  variation  must  not  be  exceeded  within  the 
prescribed  distance  of  300  feet,  the  disintegrating 
effect  will  be  distributed  over  a  large  area  of  the 
water  pipe,  and  the  liability  of  serious  damage  will 
be  reduced  to  the  minimum  that  can  be  secured  and 
still  keep  within  the  reasonable  cost  of  construction 
and  present  practice  of  using  a  grounded  return. 

The  writer  still  maintains  that  the  only  excuse 
for  using  a  grounded-return  circuit  is  the  question 
of  economy  in  construction  and  maintenance.  There 
is  no  difficulty  in  the  electrical  construction  and 
maintenance  of  an  insulated  return  circuit,  as  there 
are  plenty  of  instances  to  show  that  it  is  practicable, 
and  even  required  in  every  other  electric-power  and 
lighting  system. 

Although  the  general  practice  of  using  a  grounded 
return  has  been  long  in  vogue  and  recognized  as 
permissible  under  ordinances  granted  for  its  use  for 
street-railway  systems,  it  still  remains  incumbent 
on  the  railway  corporations  to  construct  the  re- 
turn system  in  such  a  manner  that  no  appreciable 
damage  shall  occur  either  to  the  city's  property  or 
that  of  other  corporations  and  individuals.  Fail- 
ing in  this  proper  construction,  the  railway  cor- 
porations are  clearly  as  liable  for  damages  as  any 
steam-railway  company  may  be  for  an  accident 
caused  by  carelessness  of  employes  or  fault  in  con- 
struction of  its  road. 

The  recognition  of  the  practice — permission  to  use 
the  grounded-return  circuit — does  not  empower 
street-railway  companies  with  the  authority  to  create 
unnecessary  danger  or  to  cause  damages  that  a 
proper  use  and  construction  of  the  system  would 
obviate.  Some  of  the  conditions  in  Chicago  are 
extremely  bad,  and  no  effort  seems  to  be  made  by 
the  companies  interested  to  make  such  corrections 
as  may  be  in  their  power.  The  situation  is  now  such 
that  nothing  but  a  combined  effort  of  all  companies 
will  clear  up  the  dangerous  conditions  and  relieve 
the  companies  of  a  liability  that  will  surely  be  placed 
upon   them  by  the  courts. 

The  city  has  expended  a  considerable  amount  of 
lime  and  money  in  investigating  the  electrical  con- 
dition of  the  different  street-railway  return  circuits, 
especially  at  and  near  points  where  serious  damages 
have  occurred.  In  some  instances  corrections  have 
been  made  and  all  immediate  danger  of  further 
injury  removed,  but  in  other  instances  no  attention 
has  been  paid  to  complaints  of  the  city.  There  is 
no  ordinance  under  which  an  official  may  proceed 
against  the  companies,  and  doubtless  none  will  be 
passed.  Wherever  a  water  pipe  has  been  damaged 
complete  records  have  been  made  of  the  con- 
ditions and  circumstances,  but  the  city  has  always 
replaced  the  damaged  section.  Litigation  would  un- 
doubtedly extend  over  a  period  of  several  years  and 
probably  result  in  damages  being  awarded  to  the 
city.  But  the  city  does  not  want  damages:  it  wants 
protection  for  its  property  from  the  injury  that  dam- 
ages might  be  awarded  upon.  It  is  the  duty  and 
within  the  power  of  the  street-railway  companies 
to  give  this  protection. 
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Attention  is  directed  to  the  "Foreign  Electrical 
Opportunities"  noted  in  this  issue.  American  ex- 
porters should  find  sonic  valuable  hints  in  this  de- 
partment, which  is  worthy  of  careful  attention. 


English  electrical  engineers  have  shown  their 
patriotism  by  forming  a  company,  53  in  number,  for 
service  in  South  Africa.  The  primary  object  in 
organizing  the  corps  was  to  place  men  and  officers 
at  the  disposal  of  the  government,  so  that  use  might 
be  made  of  the  scientific  and  practical  knowledge 
of  those  familiar  with  modern  electrical  work  and 
l  0  organized  and  drilled.  The  offer  was  accepted 
and  the  government  agreed  to  supply  all  the  equip- 
ment and  apparatus.  The  men  are  to  go,  not  as  a 
fighting  party,  but  to  save  or  economize  life  by 
shielding  the, soldiers  and  facilitating  work  at  night. 
Major  R.  K.  B.  Crompton,  who  has  taken  great  in- 
terest in  the  project,  remarked  at  a  recent  meeting 
of  the  Institution  of  Electrical  Engineers  that,  while 
the  work  was  of  a  humble  nature,  he  was  afraid, 
that   so   far   his  countrymen   had  trusted  too  much 
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to  men  and  pluck  under  fire,  rather  than  to  good 
engineering  and  high  scientific  qualities.  No  doubt, 
there  is  much  truth  in  this  observation,  and  very 
likely  the  electrical  men  will  make  themselves  use- 
ful in  many  ways. 


That  was  a  curious  mixup  in  an  eastern  monthly 
publication  of  recent  issue.  A  paper  en  'Alternat- 
ing-current Arc  Lighting"  was  read  before  the  Chi- 
cago Electrical  association  by  an  engineer  con- 
nected with  the  Western  Electric  company  on  De- 
ccmber  ist.  Another,  entitled  "Modern  Development 
in  Alternating-current  Scries  Arc  Lamps,"  by  an  en- 
gineer on  the  staff  of  the  General  Electric  company, 
was  read  at  Milwaukee,  before  the  Northwestern 
Electrical  association,  on  January  17th.  Unfortu- 
nately, our  New  York  contemporary  confused  the 
two  and  published  a  part  of  what  the  Western  Elec- 
tric man  said  as  an  abstract  of  the  paper  of  the  gen- 
tleman connected  with  the  General  Electric  company. 
As  the  papers  were  written  with  different  types  of 
apparatus  in  mind,  the  situation  may  be  imagined. 


What  is  the  annual  consumption  of  incandescent 
lamps  in  this  country?  A  recent  statement  placed 
the  number  at  60,000,000,  but  this  is  obviously  much 
too  high.  The  carefully  prepared  estimate  of  the 
incandescent-lamp  business  of  the  United  States  for 
the  year  1899  which  appeared  in  the  New  Years 
number  of  the  Western  Electrician  showed  that  the 
volume  of  business  was  $2,700,000.  Assuming  an 
average  price  as  low  as  17  cents  a  lamp,  the  number 
produced  is  less  than  16,000,000.  Probably  15,000,- 
000  is  very  near  the  exact  figure  representing  the 
total  output  of  the  factories.  Similarly,  the  domestic 
output  in  1898  was  about  12,000,000  lamps.  The 
number  of  incandescent  lamps  imported  is  so  small 
that  it  does  not  affect  the  calculation  to  an  appreci- 
able degree.       ___^___^^^_ 

Mr.  EUicott  has  made  a  careful  study  of  the 
characteristics  and  effects  of  escaping  street-railway 
current  in  the  streets  of  Chicago,  and  his  article  on 
another  page  is  worthy  of  thoughtful  attention.  He 
makes  the  point  that  it  is  the  variations  of  potential 
at  different  points,  rather  than  a  uniform  potential 
difference  between  rails  and  adjacent  buried  pipes, 
extending  over  the  whole  system,  that  make  the 
trouble.  Within  reasonable  limits,  says  the  city  elec- 
trician, a  flow  of  current  from  rails  to  pipes,  at  a 
uniform  difference  of  potential,  is  not  especially 
dangerous,  as  the  disintegrating  effect  is  distributed. 
As  an  instance  of  what  is  permissible,  Mr.  EUicott 
cites  a  recent  Chicago  railway  ordinance  in  which 
the  maximum  potential  difference  between  the'  re- 
turn circuit  and  the  water  pipes  was  allowed  to  be 
one  volt,  provided  that  the  variations,  measuring 
along  the  line  of  the  road,  should  not  exceed  one- 
half  volt  between  any  two  points  in  a  space  of  300 
feet.  Thus,  if  at  point  A  a  pressure  of  one-fourth 
volt  is  shown,  the  potential  difference  at  point  B, 
300  feet  away,  or  at  any  point  within  those  limits, 
must  not  exceed  three-fourths  volt,  while  in  no  case 
must  the  measurement  show  a  difference  between  rail 
and  pipe  exceeding  one  volt.  This  is  a  new  method 
of  meeting  the  problem  of  electrolysis,  and  its  prac- 
tical results  will  be  awaited  with  interest  in  Chicago 
and  elsewhere. 


The  telephone  is  constantly  demonstrating  anew 
its  right  to  be  considered  an  indispensable  adjunct 
of  modern  life.  One  of  its  advantages  is  the  facilities 
it  offers  for  the  bestowal  of  verbal  censure  at  long 
range  and  in  bodily  safety.  However,  this  privilege, 
like  all  others,  may  be  abused  and  must  be  employed 
with  some  discretion,  as  a  man  in  New  York  dis- 
covered a  few  days  ago.  It  was  the  habit  of  this 
gentleman,  when  intoxicated,  to  solace  the  tedium 
of  existence  in  the  small  hours  of  the  morning  by 
calling  up  police  headquarters  from  some  public 
telephone  and  pointing  out  to  the  guardians  of  the 
peace  various  particulars  wherein  they  were  derelict 
in  their  duty.  These  critical  observations,  repeated 
on  a  dozen  occasions  and  always  delivered  between 
midnight  and  dawn,  were  forcible  rather  than  ele- 
gant, and  profane  in  expression,  even  if  benevolent 
in  intent.  Policemen  insist  that  they  are  the  most 
patient  of  men,  but  they  did  admit  some  annoyance 
at  the  persistent  reproofs  administered  by  the  in- 
ebriated voice  of  the  night.  It  was  decided  that  the 
language  used  was  of  a  character  to  make  the 
speaker  guilty  of  disorderly  conduct  when  it  was 
employed  in  such  a  public  place  as  at  a  pay-station 
telephone,  and  so  when  a  detective  overheard  one 
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of  the  vitriolic  messages  in  a  drug  store  he  promptly 
arrested  the  loquacious  reformer  and  brought  him 
face  to  face  with  the  men  whom  he  had  upbraided. 
In  court  the  telephone  critic  said  that  the  manifesta- 
tion of  his  fad  was  due  to  the  exhilaration  of  al- 
coholic drinks,  and  that  one  who  meant  to  do  his 
duty  to  society  at  large  should  not  be  held  responsi- 
ble for  a  slight  excess  of  zeal  when  in  his  cups.  But 
the  magistrate  would  listen  to  no  excuse  and  im- 
posed a  fine  on  the  man  who  had  blazed  the  way 
for  a  new  use  of  the  telephone  in  an  avocation  com- 
bining amusing  diversion  with  the  admonitions  of 
reform. 


A  bill  appropriating  $200,000  for  the  Philadelphia 
Commercial  Museum  is  pending  in  both  houses  of 
Congress.  The  money  is  asked  "for  the  purpose  of 
completing  the  collection  from  foreign  markets  of 
samples  of  merchandise  of  the  character  in  favor  and 
demand  therein,  and  of  illustraling  the  manner  in 
which  merchandise  for  such  markets  should  be  pre- 
pared and  packed,  together  with  necessary  business 
data  concerning  said  samples  and  trade  conditions 
abroad  as  will  be  of  the  most  benefit  to  American 
manufacturers,  merchants  and  producers,  and  to 
aid  and  assist  them  in  extending  their  trade  with 
and  in  opening  new  markets  in  foreign  countries." 
The  data  obtained  is  to  be  distributed  free  to  all 
trade  organizations  in  the  United  States,  and  the  ob- 
jects collected  shall  be  subject  to  free  exhibition  at 
the  Philadelphia  Museum. 

This  bill  is  intended  to  place  greater  facilities  at 
the  disposal  of  American  manufacturers  and  pro- 
ducers who  are  engaged  or  may  engage  in  the  ex- 
port trade.  The  Philadelphia  Commercial  Museum 
has  amply  demonstrated  its  usefulness  by  its  suc- 
cessful Export  Exposition  and  by  other  means,  and 
there  seems  to  be  no  reason  why  the  bill  should 
not  become  a  law,  unless,  indeed,  it  be  urged  that  a 
museum  of  this  character,  supported  by  the  whole 
country,  should  have  a  more  central  location  than 
Philadelphia  affords. 


Constant    progress    is    making    in    the    study    of 
X-ray    phenomena     and     of     elements     possessing 
radiant  properties    of    similar    nature.     At  a  recent 
meeting  of  the  Socicte  Franchise  de  Physique,   M. 
Becquerel  gave  an  account  of  a  series  of  experiments 
in  which  he   shows  the  action   of  a  magnetic   field 
upon  the  radiations  emitted  by  chloride  of  barium 
in  the  radio-active  state.     These  radiations  are  sup- 
posed to  be  due  to  the  presence  of  the  new  element 
called   radium,    discovered  by    M.   Curie.     M.    Bec- 
querel   takes    an    electromagnet,    whose   pole-pieces 
carry    movable    iron    disks    facing    each    other   and 
about   one-half  inch  in   diameter.     The   chloride  of 
barium  is  placed  upon  one  of  the  disks  and  a  fluor- 
escent screen  or  photographic  plate  is  placed  upon 
the  other.     Upon  exciting  the  field,  the  action  of  the 
rays  emitted  is  seen  to  become  more  intense  and  to 
be  concentrated  upon  a  smaller  area.     In  a  second 
experiment,  the  photographic  plate  is  placed  hori- 
zontally between  the  poles,  with  the  radio-active  mat- 
ter in  the  center.     In  this  case  the  impression  takes 
the  form  of  a  curved  band,  displaced  to  one  side  of 
the  center    and  terminating  at  the  poles.     Its  most 
intense  part  is  in  the  center  of  the  band,  opposite 
the  source,  from  which  it  diminishes  gradually  to- 
ward the  poles.     The  position  of  the  source  is  also 
marked  by  a  strong  impression.     When  the  source 
is  placed  near  one  of  the  poles  the  curve  presents 
somewhat  the  same  direction,  but  the  maximum  of 
action  is  near  the  pole,  and  there  is  a  corresponding 
maximum  at  the  other  pole,  the  center  of  the  curve 
being    in     this  case   the    most   feeble.     An   opaque 
screen  placed  between  the  poles  does  not  intercept 
the  action  if  it  is  not  displaced  too  far  to  one  side. 
In    the  discussion   which  followed,    M.   Curie  ex- 
pressed the  belief  that  according  to  the  phenomena, 
the  radiations  of  radium    are    similar  in  character 
to  the  cathode  rays,  while  in  other  cases  they  present 
an   analogy  to  the   X-rays.     As   it  is  possible   that 
the  cathode  rays  are  constituted  by  a  flow  of  ma- 
terial particles,   while  the  X-rays  are  due  to  a  vi- 
bration of  a  particular  kind,  it  is  surprising  to  see 
the  new  rays  possessed  of  the  properties  of  both  the 
latter.     M.    Becquerel  added  that  the   study  of  the 
phenomena  of  fluorescence  tends,  on  the  other  hand, 
to  assimilate  the  action  of  the  new  form  of  radiation 
to  that  of  the  ultra-violet  rays.     This  action  will,  like 
the  arc  or  electric  spark,  restore  to  fluor-spar  the 
phosphorescence  which  it  has  lost  by  heat,  the  com- 
position of  the  light  emitted  by  the  fluor-spar  being 
the  same  in  the  two  cases. 
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FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Argentina. 

Buenos  Ayres. — The  Anglo-Argentino  Tramway 
company,  with  offices  at  Calle  Rivadavia,  3583, 
Buenos  Ayres,  will  change  its  system  to  that  of 
electric  traction,  and  for  this  purpose  -has  already 
presented  a  petition  to  the  municipality  asking  to 
be  allowed  to  change  its  route  to  go  nearer  the 
docks  and  to  build  the  streets  necessary  for  this 
change. 

Brazil. 

Rio  dc  Janeiro. — William  Reid  &  Co.,  engineers 
and  importers  of  industrial  and  agricultural  machin- 
ery, of  Kua  Visconde  de  Inhauma,  48  and  49,  Rio 
dc  Janeiro,  have  entered  into  a  contract  with  the 
government  for  the  exclusive  right,  during  a  term 
cf  15  years,  for  the  sale  of  electric  energy,  produced 
by  water  power,  and  for  its  application  for  all  in- 
dustrial uses  in  the  city,  except  illumination.  Reid 
&  Co.  will  now  take  steps  toward  the  construction 
of  a  power  station,  which  is  to  be  built  on  the  main 
fall  of  the  River  Lage,  at  a  distance  of  about  2>7 
miles  from  the  city,  where  a  power  of  1,800  horse- 
power can  be  obtained. 

Canada. 

Arnprior,  Out. — The  Arnprior  Electric  Light  and 
Power  company  of  this  place  has  engaged  Mr.  Rod- 
erick J.  Park,  Temple  building,  Toronto,  to  advise 
on  the  reconstruction  of  its  plant,  considerable  ad- 
ditions to  which  are  contemplated. 

Bedford,  Que. — The  ratepayers  of  this  place  have 
petitioned  the  council  to  have  the  streets  lighted  by 
electricity. 

Beeton,  Out. — This  town  will  require  additional 
electrical  machinery  for  the  municipal  plant  in  the 
near  future. 

Blenheim,  Ont. — L.  Smith,  who  owns  the  electric- 
light  plant  at  this  place,  intends  installing  an  electric- 
light  plant  at  Little  Current,  Ont. 

Brockville,  Ont. — The  committee  (of  which  Mr. 
P.  B.  MacNamara,  of  King  street,  E.,  is  a  member) 
appointed  to  report  on  the  question  of  installing  a 
municipal  electric-light  plant  estimated  that  a  suit- 
able plant  can  be  installed  at  a  cost  of  $30,000.  This 
would  include  two  dynamos,  68  cnclosed-arc  lamps, 
121  incandescent  lamps,  marble  switchboard,  line 
wire  supplies,  etc.,  at  a  cost  of  $17,000;  engines  and 
boilers,  $13,000.  The  committee  has  been  instructed 
to  make  further  investigations  and  report. 

Dartmouth,  N.  S. — The  contract  for  the  street 
lighting  of  this  place  will  expire  in  June,  and  the 
Town  Council  is  considering  the  advisability  of  put- 
ting in  a  municipal  plant. 

Hamilton,  Ont. — Local  capitalists  are  understood 
to  be  interested  in  the  formation  of  a  company  to  be 
called  the  Huntsville,  Lake  of  Bays  and  Algonquin 
Park  Railway  company,  one  of  the  objects  being  to 
construct  a  steam  or  electric  railway  over  the  port- 
age between  Lake  of  Bays  and  Peninsula  Lake  at 
Muskoka.     The  cost  is  estimated  at  $20,000. 

Little  Current,  Ont. — T.  &  J.  Conlon,  lumber 
dealers  of  this  place,  will  install  an  electric-light 
plant  in  their  saw  mill   at   Picnic   Island. 

Montreal,  Que. — Mann,  Valance  and  W.  G.  Turner 
(secretary  and  treasurer,  107  St.  James  street,  Mon- 
treal) have  been  appointed  a  committee  by  the 
Mount  Royal  Park  Incline  Railway  company  to 
confer  with  electrical  companies  as  to  the  conver- 
sion of  the  power  plant  from  steam  to  electricity. 

Newmarket,  Ont. — An  extension  of  the  electric- 
light  plant  of  this  place  will  be  considered  by  the 
council  in  the  near  future. 

Rossland,  B.  C. — Mr.  C.  Halifax  Hall,  engineer 
of  the  Nelson  Tramway  company  of  Nelson,  B.  C, 
was  in  this  city  looking  over  ground  for  the  pro- 
jected construction  of  a  street  railway  for  the  city 
and  to  the  Sophie  Mountain,  a  distance  of  about 
15  miles. 

St.  Catharines,  Ont. — J.  S.  Gambel,  solicitor  of 
this  place,  has  made  application  to  Parliament  for 
the  incorporation  of  the  Niagara  and  Southwestern 
Railway  company,  with  power  to  construct  an  elec- 
tric railway  from  Niagara-on-the-  Lake  through  St. 
Catharines  and  Smithville  to  Hagarsville,  with 
branches  to  Dunnville,  Cayuga  and  Queenston. 
The  Niagara  Central  Railway  company  has  been 
granted  permission  to  use  the  streets  of  St.  Cath- 
arines  to  extend  its  electric  road  to  Beamsville. 

Yictoriaville,  Que. — Mr.  Achille  Gagnon,  a  sole- 
leather  manufacturer  of  this  place,  proposes  to  con- 
nect the  town  with  Arthabaskaville,  2^  miles  distant, 
by  an  electric  railway,  provided  the  ratepayers  grant 
him  a  bonus. 

Germany. 

Bielefeld. — The  municipality  of  this  city  has  re- 
ceived a  concession  from  the  government  for  the 
construction  of  an  electric  street  railway  from 
Brackwede.  via  Bielefeld,  to  Schildesche,  the  road 
to  be  completed  in  the  fall  of  this  year. 

Gengenbach. — A  central  power  station  is  to  be 
established  by  A.  G.  Ringwald  &  Co.  at  their  Berg- 
haupten  collieries  here,  and  the  electric  energy  gen- 
crated  is  to  be  used  for  lighting  and  power  purposes 
in  the  surrounding  district. 

Kostcn  (Prussia). — The  municipality  of  this  place 
has  decided  to  establish  an  eleclric-light  station  in 
the  town  in  the  very  near  future. 

Hawaii. 

Honolulu. — Mr.  W.  P.  Cassell  of  Meichant  street, 
this  city,  and  associates  have  purchased  large  tracts 
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of  land  already  planted  with  cane,  for  the  purpose 
of  establishing  a  large  sugar  plantation  in  the  neigh- 
borhood of  Hookena.  The  mill  will  be  located  near 
Hookena,  with  a  permanent  railway  (whose  motive 
power  will,  in  all  probability,  be  electricity)  running 
each  way,  making  a  trackage  of  about  15  miles. 
India. 

Calcutta. — The  Calcutta  corporation  is  about  to 
create  an  issue  of  £350,000  of  4V2  per  cent,  first  deben- 
tures for  the  purpose  of  converting  the  present  sys- 
tem of  traction  on  the  tramways  of  the  city  to  elec- 
tric. Plans  are  already  being  matured  and  contracts 
will  shortly  be  arranged.  The  undertaking  will  be 
quite  an  extensive  one  and  some  50  cars  will  be  re- 
quired. 

Ireland. 

Dublin. — A  scheme  for  extending  the  electric- 
lighting  system  of  the  city  of  Dublin  has  just  re- 
ci.'ivcd  the  approval  of  the  Municipal  Council  of  the 
city,  says  United  States  Consul  Wilbour.  If  the 
Local  Government  Board  approves  of  the  scheme. 
as  it  undoubtedly  will,  it  will  empower  the  corpora- 
tion of  the  city  of  Dublin  to  apply  for  a  loan  of 
$1,272,000  to  carry  out  the  extension.  As  soon  as 
the  loan  is  raised,  the  specifications  will  be  prepared 
and  the  various  contracts  advertised.  It  is  thought 
that  the  corporation  will  be  in  a  position  to  receive 
tenders  by  March  1st.  The  generating  station  is 
to  be  erected  at  the  pigeon  house,  which  is  at  the 
entrance  of  the  harbor.  The  current  is  to  be  deliv- 
-ered  to  the  distributing  center  at  Fleet  street  through 
three  trunk  mains  sufficient  to  supply  100,000  eight- 
candlepower  lamps  all  alight  at  one  time.  Mr.  Wil- 
bour thinks  that  American  manufacturers  have  a 
chance  to  supply  a  large  proportion  of  the  plant 
needed. 

Italy. 

Milan. — La  Societa  delle  Ferrovie  Nord-Milano 
has  purchased  the  waterpower  of  the  River  Lero 
and  intends  to  establish  an  electric  power  plant  of 
3,000  horsepower,  and  to  transmit  the  electrical  en- 
ergy to  Como,  whence  it  will  be  distributed  for  trac- 
tion power  as  desired.  One  of  the  first  lines  on 
which  electric  power  is  to  be  adopted  is  that  between 
Chiavenna  and  Lecco.  The  general  manager  of  this 
company  is  Mr.  G.  Carlier  of  Milan. 

Rome. — La  Societa  delle  Tramvie  e  Ferrovie  Elet- 
trichi  dc  Roma  is  the  title  of  a  company  that  has 
been  formed  here  with  a  capital  of  $300,000,  and  ap- 
plication has  already  been  made  to  the  authorities 
of  the  province  of  Ban  for  a  concession  for  an  elec- 
tric railway  between  Taranto,  Manduras  and  Lecce. 
Under  the  title  of  "La  Societa  per  le  Tramvie  Elet- 
trichi  de  Terni"  another  company  has  been  formed 
in  Rome,  with  a  capital  of  $200,000,  for  the  purpose 
of  establishing  an  electric  tramway  in  the  town  of 
Terni.  La  Societa  des  Chemin  de  Fer  Vianaux 
Italians  is  preparing  plans  for  a  piojected  electric 
railway  between  Alessandria,  Bassignana  and  Va- 
lenza.  The  central  power  station  will  be  established 
at   Bassignana. 

Japan. 

Otattsu-mura. — The  proprietors  of  the  San-in- 
Basha  Tetsudo  Kabushiki  Kaishi  (a  new  tramway 
company  formed  at  Imachi)  now  have  under  consid- 
eration the  establishing  of  a  waterpower  electric 
company  with  a  capital  of  $ioo,oco  at  ihis  place,  and 
in  case  the  experiment  in  electric  enterprise  proves 
profitable  the  tramway  company  referred  to  will 
be  changed  to  one  on  the  electric  system.  Mr.  James 
Favre-Brandt,  10  Concession,  Osaka,  will  furnish 
over  half  of  the  capital  for  the  new  enterprise. 

Switzerland. 

Zurich — A  concession  has  been  granted  to  Frote 
&  Westermann  of  Vogelsangstrasse,  50-4,  Zurich, 
for  the  construction  of  an  electric  railway  from  Sama- 
den  to  Campocologno,  with  branch  lines  from  Pon- 
tresina  to  St.  Moritz,  in  Switzerland. 

Turkey. 

Constantinople. — The  government  has  under  con- 
sideration a  scheme  for  connecting  Salonica  (Tur- 
key-in-Europe)  and  Langaza  by  an  electric  tramway. 
The  minister  of  commerce  and  public  works  will 
have  the  work  in  charge. 


Canadian     Power     Development    at 
Niagara. 

It  is  announced  that  the  Ontario  Power  company 
has  come  to  an  agreement  with  the  commissioners 
of  Victoria  Free  Park  on  the  Canadian  side  at 
Niagara  Falls  in  regard  to  the  development  of 
power  on  the  park  lands.  The  Ontario  Power  com- 
pany is  known  as  the  Denniston-Paine  syndicate, 
and  General  Field  of  Buffalo  is  said  to  be  inter- 
ested, representing  the  Exploration  company  of 
London.  This  company  is  said  to  be  an  alliance  of 
the  Rothschilds,  Brown  Brothers  and  the  Bank  of 
France,  and  the  company's  object  is  the  providing 
of  capital  and  floating  the  bonds  of  large  industrial 
projects.  The  plans  of  the  Ontario  Power  company 
provide  for  diverting  water  from  Chippewa  Creek 
and  creating  power  by  dropping  the  water  over  the 
bluff  in  the  rear  of  Victoria  Park  and  also  over  the 
Niagara  cliff  into  the  gorge,  two  power  stations  be- 
ing contemplated.  Mr.  J.  W.  Langmuir,  chairman 
of  the  board  of  park  commissioners,  has  said  the 
agreement  would  be  soon  submitted  to  the  Ontario 
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government  for  ratification.  The  Ontario  Power 
company  will,  it  is  understood,  pay  rates  per  horse- 
power corresponding  to  those  of  the  Canadian  Ni- 
agara Power  company,  which  has  a  fixed  rental  of 
$15,000  for  the  first  10,000  horsepower  and  a  sliding 
scale  for  all  above  that.  The  announcement  that 
the  commissioners  and  the  company  have  come  to 
an  agreement  is  pleasing  to  the  people  on  the 
Canadian  side  at  Niagara. 


Hungary's  Electrical  Trade. 

Whereas,  in  one  part  of  the  dual  empire,  that  is, 
Austria,  manufacturing  industries  may  be  said  to 
be  well  under  way,  in  the  other  part,  Hungary,  the 
state  of  the  engineering  trade  leaves  much  to  be 
desired,  and  the  importation  of  all  kinds  of  ma- 
chinery is  considerable  and  constantly  increasing. 
In  spi[e  of  all  the  efforts  made  during  the  last  few 
years  by  Hungarian  capitalists  to  establish  indus- 
tries, and  notwithstanding  the  material  support 
given  to  this  effort  by  the  Hungarian  government, 
the  country  has,  so  far,  not  been  able  to  make  any 
remarkable    strides   ahead   in   this    direction. 

A  glance  at  the  statistics  of  imports  will  show  how 
much  Hungary  depends  upon  foreign  supplies.  Ac- 
cording to  the  "Magyar  Korona  Orszagainak  Kuel- 
kereskedelmi  Forgalma,"  Budapest,  1899,  the  im- 
ports of  all  kinds  of  machinery  into  Hungary 
amounted  in  value  to  $16,500,000  in  1898,  as  against 
$14,500,000  in  1897,  an  increase  of  exactly  $2,000,000. 
The  imports  of  "iron  and  iron  goods"  rose  from 
$25,700,000  in  1897  to  the  amount  of  $32,000,000  in 
1898,  an  increase  of  over  $6,000,000,  while  the  im- 
ports of  "metals  and  metal  goods"  were  valued 
at  $14,500,000  in  1898,  as  against  $12,490,000  in  1897. 
From  these  figures  it  will  be  clearly  seen  that  Hun- 
gary is  a  market  well  worthy  of  the  closest  atten- 
tion. 

A  notable  increase  has  taken  place  of  late  years 
in  the  importation  of  electrical  machinery  and  ap- 
pliances. Many  new  electric  plants  have  been 
erected,  horse-car  lines  are  being  converted  into 
electric  lines,  and  electric  lighting  is  also  making 
steady  progress. 

In  1898  Hungary  imported  electric  motors  and 
dynamos  to  the  value  of  $405,100,  of  which  only 
$1,400  worth  was  of  American  origin.  The  great 
bulk  of  these  imports  was.  of  course,  of  Austrian 
make,  but  Germany  and  Switzerland  also  took  a 
lively  part  in  this  trade.  Quite  a  number  of  Ger- 
man and  Swiss  electrical  engineering  works  have 
representatives  in  Hungary,  generally  in  Budapest, 
the  capital  of  the  country,  and  the  share  of  these 
two  countries  in  the  electrical  trade  of  Hungary  is 
constantly  growing. 

During  the  same  year  the  imports  of  telegraph 
and  telephone  material    were  as  follows:     From 

Austria «34S,Goo 

Germany 22,900 

France 3,640 

United  States 2,400 

Belgium  a50 


Sweden. 
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Here,  too,  Austria  is  leading.  It  must  be  borne 
in  mind,  however,  that  many  goods  of  German, 
Swiss,  French  and  Belgian  origin  are  first  imported 
into  Austria,  kept  in  stock  there  by  the  import 
merchants,  and  then  sold  and  reshipped  to  Hungary. 
These  goods,  of  course,  are  classified  in  the  Hun- 
garian official  statistics  as  "Austrian,"  though  they 
are  of  foreign  manufacture.  This  explains  the  large 
figures  with  which  Austria  is  credited. 

The  imports  of  electric  arc  lamps  are  given,  for 
1898,  as  follows:     From 

Germany Si3,coo 

9.275 


Franca  125 

England 125 

S22025 

Incandescent  lamps  were  imported  to  the  value 
of  $75,200  from  Austria,  $50,720  from  Germany, 
$3,720  from  Holland   and  $740  from  France. 

Cables  and  insulated  copper  wire  are  chiefly  of 
Austrian  origin:  the  imports  were,  in  this  line,  $2,- 
116,000  from  Austria,  $76,200  from  Germany,  $1,300 
from  Italy    and  $340  worth  from  Belgium. 

By  well-directed  efforts  American  manufacturers 
should  be  able  to  secure  a  good  share  of  this  trade. 
K.  L.  G. 


Electric-railway  Characteristics  in  Ger- 
many. 

Electric  traction  in  Germany  is  assuming  increased 
proportions,  as  will  appear  from  figures  which  show 
that  89  cities  possess  electric  roads,  and  projects 
are  in  course  of  execution  in  34  other  cities.  The 
total  length  of  the  existing  roads  is  1,200  miles,  and 
the  number  of  motor  cars  is  about  4,500,  with  3,140 
trailers.  The  new  projects  include  650  miles  of  road. 
The  total  power  of  the  existing  roads  is  52,500 
kilowatts  for  the  electric  machinery  and  13,500  for 
the  accumulators.  The  maximum  grade  is  found  at 
Barmen,  where  it  reaches  20  per  cent.  The  power 
estimated  in  kilowatts  per  mile  of  track  reaches  a 
maximum  of  80  kilowatts  at  Wiesbaden  and  a  mini- 
mum of  10  kilowatts  at  Bremerhaven.  The  power 
per  car  varies  from  46  kilowatts  at  Witten  to  5.5  at 
Bremerhaven. 


The  Metropolitan  Street  Railroad  company  oi 
Washington,  D.  C,  has  filed  an  answer  to  the  alle- 
gations recently  brought  against  its  officers  by  Mrs. 
Mary  T.  Lciter.  The  substance  of  the  defendant's 
answer  is  a  general  denial  of  the  charges. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Absorption  and  Rumors  of  Absorption. 

Some  of  the  telephone  companies  using  Bell  ap- 
paratus seem  to  be  making  a  vigorous  and  concerted 
effort  to  absorb  important  Indep<  ndent  exchange 
companies  at  this  time.  It  is  evident  that  deals  have 
been  made  in  some  cases  and  that  negotiations  arc- 
pending  in  others,  but  the  exact  facts  are  difficult 
to    obtain. 

A  late  report  is  that  the  important  People's  Tele- 
phone company  (Independent)  of  New  Orelans  has 
been  sold  to  the  Cumberland  Telephone  and  Tele- 
graph company,  h  is  said  that  the  transfer  was 
made  in  Detroit  on  January  31st.  The  People's 
Telephone  company  was  organized  about  two  years 
■\  ith  an  authorized  capital  stock  of  $600,000,  half 
hich  was  issued,  besides  $400,000  of  bonds. 
There  were  only  a  dozen  stockholders,  most  of 
them  residing  in  Detroit  and  the  rest  in  New  Or- 
"Having  disposed  of  our  Detroit  and  Michi- 
gan plants,"  President  Holmes  is  reported  as  saying, 
"we  decided  to  sell  the  New  Orleans  plant  and 
retire  from  the  telephone  business.  1  cannot  give 
the  terms  of  sale,  but  you  can  say  there  is  no  minor- 
ity interest,  and  that  all  of  us  sold  our  stock  at  a 
profit  Neither  will  the  New  Orleans  plant  be  ulti- 
mately abandoned  or  absorbed,  like  the  one  in  De- 
iroit.  It  is  strictly  modern  and  first-class,  with  the 
very  latest  improved  type  of  switchboard,  while  the 
Detroit  plant  was  built  before  our  switchboard  com- 
pany was  organized,  and  when  we  had  no  such  fa- 
-  as  we  have  at  present  The  New  Orleans 
company  has  3,000  subscribers,  and  many  of  these 
hold  five-year  contracts,  which  are  assumed  by  the 
Cumberland  company." 

A  dispatch  to  the  New  York  Tribune  from  Louis- 
ville, dated  January  26th,  says:  "The  stockholders 
of  the  Cumberland  Telephone  and  Telegraph  com- 
pany met  here  this  afternoon  to  ratify  the  consoli- 
dation with  the  Ohio  Valley  Telephone  company  of 
this  city  under  the  name  of  the  former  company. 
The  capital  stock  will  be  $10,000,000  and  the  shares 
will  be  $100  each.  Stockholders  in  the  Ohio  Valley 
company  will  receive  equal  shares  in  the  new  com- 
pany. The  consolidation  was  decided  on  yesterday 
at  a  meeting  of  directors  at  Hopkinsvillc,  where 
will  be  the  headquarters  of  the  consolidated  com- 
pany. The  Cumberland  will  control  10,000  miles 
of  wire.  11,000  toll  stations  and  territory  from  Louis- 
ville to  New  Orleans.  The  two  companies  are  the 
largest  in  the  South,  and  have  gradually  been  se- 
curing control  of  all  the  rival  lines.  The  Ohio 
Valley  company  controlled  the  systems  in  this  city, 
Louisville  and  New  Albany,  but  it  was  bought  out 
and  absorbed  last  spring.  J  E.  Caldwell  of  Nash- 
ville is  at  the  head  of  the  consolidated  companies. 
Of  the  $10,000,000  capital  $2,500,000  is  paid  up.  ' 

It  has  been  reported  that  the  Central  Telephone 
company  of  Southwestern  Michigan,  the  Mutual 
company  of  Kalamazoo  and  the  Heddon  company  of 
Dowagiac,  Mich.,  all  Independent  companies,  in 
which  Charles  H.  Seitz  is  interested,  have  been  sold 
to  the  Eric  company,  but  there  seems  to  be  trouble 
about  the  delivery  of  the  goods.  It  is  asserted  that 
Mr.  Glidden  of  the  Erie  company  and  Mr.  Seitz. 
signed  a  memorandum  of  agreement  providing  for 
the  sale,  which  was  to  have  been  consummated  on 
February  14th,  but  that  a  question  has  arisen  as  to 
Mr.  Seitz's  authority  in  the  premisses. 

Later  advices  from  Detroit  indicate  that  the  fa- 
miliar scheme  of  raising  the  rates  for  the  approxi- 
mately good  service  is  to  be  worked  in  that  city,  as 
one  result  of  the  disappearance  of  competition.  The 
Detroit  News  says:  "The  pith  and  point  of  the 
whole  business  is  to  be  found,  not  in  the  fact  that 
subscribers  are  to  be  asked  to  contract  for  the  new 
instruments  or  in  the  company's  strong  recom- 
mendation of  the  latter,  but  in  the  accompanying 
announcement  concerning  the  new  switchboard  and 
new  system  of  service  which  the  Bell  concern  is 
about  to  install.  We  are  told,  blandly  and  courte- 
ously, that  the  Blake  instruments  now  in  use  will 
nut  work  so  well  in  connection  with  these  greatly 
improved  devices.  Subscribers  are  perfectly  at  lib- 
erty to  retain  their  present  instruments,  but,  owing 
to  the  incompatibility  mentioned,  the  company  can 
not  guarantee  that  those  insisting  upon  such  reten- 
tion will  get  as  good  service  as  they  have  received 
in  the  past.  In  other  words,  it  is  proposed  to  freeze 
out  the  $24-a-year  subscribers  by  subjecting  them 
to  the  annoyances  and  losses  incident  to  an  inferior 
ami  unsatisfactory  service,  thus  forcing  them  to  pay 
the  higher  price  if  tiny  desire  adequate  and  business- 
like attention  to  iheir  needs  It  is  a  lovely  propo- 
advanced  in  so  sweet  and  ingenuous  a  manner 
that  its  full  force  doesn't  strike  you  at  the  first  pres- 
entation." 

'  When  a  person  knows  what  odds  the  Detroit 
Telephone  company  was  struggling  against,"  says 
( '.  I'.  Collins,  "he  is  not  likely  to  be  surprised  that 
we  gave  up.  The  general  public  did  little  to  help 
us.  The  banks  refused  lo  have  anything  to  do  with 
our  bonds  and  would  not  even  use  our  telephones, 
We  were  never  able  to  borrow  a  cenl  from  local 
banks  except  on  the  personal  indorsement  of  the 
din  ctors.  When  the  other  company  reduced  its 
rates  a  little  below  ours  many  subscribers  went  over 
to  the  other  company  on  the  plea  that  they  were 
saving  money.  The  people  who  are  yelling  the 
loudest  about  the  consolidation  arc  the  ones  who 
refused  to  turn  a  hand  to  help  us  in  our  fight." 

It  is  said  that  the  Wisconsin  Telephone  company, 
a  part  of  Mr.  Glidden's  Erie  system,  is  negotiating 


for   the    purchase    of   the    Northwestern    Telephone 
company  of  Oshkosh,   Wis. 


Michigan  Situation  as    Viewed    by    Bell 
People. 

|Froni  the  lioston  News  Bureau. 1 

When  President  Charles  J.  Glidden  entered  the 
Michigan  telephone  field  in  behal:  of  the  Erie  Tele- 
phone  company,  which  controls  about  one-sixth  of 
i  he  Bell  telephone  territory  of  the  United  Slates,  he 
found"  the  Michigan  Telephone  company,  which  had 
been  owned  in  part  by  the  Bell  Telephone  and  the 
Western  Union,  in  control  of  less  than  one-half 
the  telephone  business  of  the  state,  measured  by  the 
number  of  subscribers.  The  Michigan  (Bell)  Tele- 
phone company  had  about  19,000  subscribers,  and  the 
opposition  companies  had  about  20,u00. 

Mr.  Glidden  quickly  showed  his  mastery  of  the 
field  by  pushing  a  canvass  of  the  territory  to  such  an 
extent  that  the  Bell  Telephone  company  was  unable 
to  supply  the  instruments  demanded,  and  had  to  en- 
large its  factories.  In  just  about  a  year  the  number 
of  subscribers  in  the  Michigan  Telephone  company 
had  increased  from  19,000  to  35,000,  and  more  than 
5,000  subscribers  of  the  leading  opposition  compa- 
nies signed  a  petition  for  consolidation  of  the  tele- 
phone interests,  that  they  might  not  be  taxed  to 
maintain  two  systems. 

Mr.  Glidden  thereupon  took  over  the  Detroit 
Telephone  company  and  the  New  State  Telephone 
company,  and  annexed  io,ogo  more  subsciibers  to 
the  Michigan  system;  so  that  to-day  he  represents 
in  Michigan  more  than  45,000  subscribers  and  the 
scattered  opposition  telephone  companies  represent 
only  about  10,000.  The  reversal  of  the  situation 
that  stood  as  19  to  20  into  a  situation  of  45  to  10 
ought  to  be  enough  work  for  one  year,  but,  as  a 
matter  of  fact,  it  has  not  been  one-half  of  Mr.  Glid- 
den's accomplishments  in  the  telephone  field  during 
that  year.  At  the  same  time  he  has  been  extending 
the  Bell  telephone  interests  in  Wisconsin,  pouring 
millions  of  money  into  Texas,  Arkansas,  Cleveland 
and  Minnesota  and  the  Dakotas,  where  the  Erie 
Telephone  companies  have  been  growing  at  a  pace 
unsurpassed  by  any  other  Bell  telephone  companies. 

The  amount  of  business  done  on  the  long-distance 
telephone  lines  of  Texas  during  an  active  cotton  sea- 
son would  be  a  revelation  to  eastern  business  men, 
who  think  they  know  something  of  how  to  gather 
business  by  the  use  of  "hello,  Central!"  In  an  active 
cotton  day,  when  the  market  is  warm  and  cotton 
buyers  are  active,  the  state  of  Texas  is  simply  vi- 
brating with  long-distance  telephone  calls,  giving 
cotton  quotations  and  making  cotton  trades  over 
sections  covering  hundreds  of  miles.  For  this  busi- 
ness a  telegraph  company  would  be  just  as  slow 
in  relation  to  the  telephone  as  would  a  stage  coach 
or  the  United  States  mail  in  respect  to  a  telegraph 
company  a  few  years  ago.  In  copper  wire  and  pole 
equipment  no  lines  in  the  East  surpass  those  in  use 
in   Texas. 

General  Sabin  of  San  Francisco  and  Charles  J. 
Glidden  of  Lowell  have  done  more  than  any  other 
two  individual  telephone  men  in  the  United  States 
in  the  maintenance  and  extension  of  the  Bell  tele- 
phone interests.  General  Sabin  showed  the  way 
to  meet  the  popular  demand  for  telephones  by  sub- 
dividing party  lines  and  making  a  rate  within  the 
reach  of  all;  and  Mr.  Glidden  has  extended  the  Sabin 
system  in  the  western  states  with  such  energy  as  to 
clearly  demonstrate  the  futility  of  opposition  tele- 
phone companies.  In  this  campaign  of  expansion 
Mr.  Glidden  has  had  not  only  to  fight  all  the  Bell 
oppositions,  but  to  contend  with  considerable  op- 
position from  conservative  Bell  interests,  that  are 
now  beginning  to  see  that  he  was  right. 

Before  taking  over  the  two  big  opposition  compa- 
nies of  Michigan,  the  Erie  Telephone  company  had 
Messrs.  Stone  &  Webster,  the  Boston  engineers,  re- 
port upon  the  cost  value  of  these  properties.  They 
reported  that  the  replacement  value  of  the  Detroit 
property  was  $650,000,  and  of  the  New  State  Tele- 
phone company  of  Michigan  $690,000.  The  latter 
had  no  debt,  but  the  Detroit  company  had  $585,000 
bonds  outstanding. 

The  combined  stock  of  these  companies  outstand- 
ing was  $1,363,000,  and  this,  we  understand,  the 
Erie  Telephone  company  secured  at  50  cents  on  the 
dollar.  This,  we  understand  to  be  the  total  invest- 
ment of  the  Erie  company,  as  the  bonds  of  the  De- 
troit company  are  not  disturbed,  though  they  may 
be  later  taken  up,  and  certainly  they  would  be  pur- 
chased at  the  reported  price  from  the  West  of  80 
cents  on  the  dollar. 

Last  week  the  Eric  Telephone  people  secured  the 
Kalamazoo  company,  with  j.700  subscribers  and 
1,500  miles  of  long-distance  wire. 

This  gives  the  Eric-Bell  interests  in  the  state  of 
Michigan  about  47.000  subscribers,  a  larger  number 
than  all  the  Bell  telephone  subscribers  in  the  Erie 
system   a  few  years  ago. 


The  Excelsior  Telephone,  Telegraph  and  Sub- 
ways company  was  incorporated  at  Trenton,  N.  J., 
on  January  23d,  with  an  authorized  capital  stock  of 
$5,000,000.  The  company  is  formed  to  do  a  general 
telephone  and  telegraph  business  and  to  construct 
underground  conduits  in  New  York  city  and  else- 
where.- The  incorporators  are  Richard  White,  New 
York;  John  Scott  and  C.  N.  King,  Jersey  City. 


Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent   of   the   Western  Elec- 
trician.] 

A  telephone  employes'  association  has  been 
formed  among  the  employes  of  the  Northwestern 
Telephone  Exchange  company  in  Minneapolis.  It 
will   be   both   social  and  educational. 

The  La  Crosse  (Wis.)  Telephone  company  has  re- 
duced the  .toll  rate  to  Winona,  Minn.,  to  15  cents, 
with  the  time  unlimited.  The  Wisconsin  Telephone 
company  makes  a  rate  of  15  cents  for  three  minutes. 

A  minority  of  the  stockholders  of  the  Home  Tele- 
phone company  at  Sioux  City,  la.,  protest  against 
the  sale  of  the  system  to  the  Bell  interests  and  have 
secured  a  temporary  injunction  to  prevent  its  being 
done,  pending  an  injunction.  The  minority  claim 
that  extra  inducements  have  been'  made  to  the 
majority  lo   persuade  them  to   make  the  sale. 

The  Western  Electric  Telephone  company  has 
connected  its  toll  lines  with  Parkston,  S.  D. 

The  Northwestern  Telephone  Exchange  company 
sues  the  city  of  St.  Paul  for  $3,368.74,  for  the  rent 
of  telephones  in  city  offices  between  January  1,  1893, 
and  August  9,  1899. 

The  telephone  girls  of  St.  Paul  have  formed  a 
union  and  want  to  get  an  eight-hour  day  and  more 
wages.  It  is  rumored  the  Northwestern  company  will 
add  five  new  girls  to  the  force  as  a  "defi"  to  the 
union. 

The  Minnesota  and  Dakota  Telephone  company 
has  been  incorporated  at  Minneapolis,  with  $225,- 
000  capital  stock.  It  proposes  to  establish  Inde- 
pendent telephone  exchanges  at  St.  Cloud,  Brainerd. 
Little  Falls  and  Moorhead,  Minn.,  and  Fargo,  N. 
D.,  and  a  number  of  toll  lines. 

The  Little  Wolf  River  Telephone  company  has 
a  400-drop  board  at  Fond  du  Lac,  Wis.,  and  has 
already  405  contracts.  An  addition  will  be  made 
to  the  board. 

A  move  is  on  foot  at  Tomahawk,  Wis.,  to  connect 
with  Minocqua,  Wis.,  30  miles  north,  by  telephone. 
Connections  would  there  be  made  with  the  telephone 
system  of  the   state. 

Manager  Johnson,  of  the  Albert  Lea,  Minn.,  tele- 
phone exchange,  had  a  painful  experience  with  foot- 
pads, who  sandbagged  him.  They  secured  but  a 
few  dollars. 

The  Mississippi  Valley  Telephone  company  in 
Minneapolis  will  conduct  an  information  bureau 
hereafter.  The  operators  will  be  kept  posted  on 
information  in  demand,  such  as  baseball  scores,  re- 
sults of  athletic  contests  and  othei  items  which  the 
newspaper  offices  are'  usually  called  upon  to   give. 

The  telephone  company  at  Marinette,  Wis.,'  has 
reduced  rates  to  subscribers  outside  the  mile  radius. 

Through  the  courtesy  of  the  Northwestern  Tele- 
phone Exchange  company  the  ^Eolian  Mandolin 
Orchestra  of  Minneapolis  was  er-abled  to  serenade 
its  friends  in  various  parts  of  the  city,  in  Anoka, 
Minn.,  and  in  Wahpeton,   N.    D. 

The  council  of  Henderson,  Minn.,  is  considering 
a   franchise  for   a  telephone  exchange. 

An  Independent  telephone  line  is  projected  from 
Edgerton,   Wis.,  to  Cambridge,  Wis. 

The  Minnesota  Telephone  company  of  North 
Branch,  Minn.,  has  absorbed  the  Mutual  lines  there. 
The  company  will  build  a  metallic  circuit  from 
Taylor's  Falls  to  Wyoming,  Minn.,  and  make  other 
changes  and  improvements. 

The  Northern  Minnesota  Telephone  company  has 
purchased  poles  for  a  line  from  Wadena,  Minn., 
to    Sauk   Center. 

Charles  J.  Glidden,  president  of  the  Erie  company, 
was  a  recent  visitor  to  Minneapolis.  He  says  the 
Minneapolis  exchange  is  prepared  to  accommodate 
20,000  subscribers.  He  denied  that  there  were  ne- 
gotiations for  the  purchase  of  the  Mississippi  Val- 
ley system  in  Minneapolis  and  St.  Paul. 

The  Wisconsin  Telephone  company  is  installing 
an  exchange  for  Hartford,  Wis. 

A  telephone  exchange  has  been  completed-  at 
Lanesboro,  Minn. 

The  story  comes  from  Cadott,  Wis.,  of  a  man  who 
was  arrested  by  a  constable.  The  latter  called  up 
a  justice  over  the  telephone  and  the  prisoner  was 
called  to  the  instrument  to  plead.  The  defendant 
pleaded  guilty  and  was  fined  $13. 

T.  F.  Robinson,  manager  of  the  Southwestern 
Minnesota  Telephone  company  at  Pipestone,  Minn., 
was  recently  presented  a  handsome  gold  watch  by 
the   company. 

A  telephone  line  is  projected  from  Pierre,  S.  D., 
to  the   Black    Hills. 

Some  business  men  of  Sioux  City,  la.,  arc  already 
talking  of  a  mutual  telephone  exchange,  in  case 
the  consolidation  of  the  Bell  and  Home  companies 
is  completed. 

The  Ogden  (la.)  Telephone  company  plans  to 
extend   toll    lines    into   the    country. 

The  Jefferson  (la.)  Telephone  company  contem- 
plates  establishing  an   exchange   at   Holstein,    la. 

Herman  Eichc  of  Lincoln,  Neb.,  has  been  ap- 
pointed manager  of  the  Iowa  Telephone  company  at 
Des  Moines,   la. 

The  Inland  Telephone  and  Telegraph  company 
of  Spokane,  Wash.,  sets  up  as  a  defense  in  an  al- 
ternative writ  of  mandate  issued  against  that  com- 
pany to  show  cause  why  it  will  not  make  connec- 
tion with  the  exchange  of  the  Spokane  and  British 
Columbia  Telephone  company,  that  the  latter  will 
not  sign   its  contract.     This  contract  requires  that 
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its  instruments  shall  not  be  used  for  transmitting 
other  messages  received  over  its  own  lines. 

Dayton,  Wash.,  now  has  all-night  telephone  serv- 
ice. 

D.  B.  Swaney,  a  telephone  lineman  at  Fond  du 
Lac,  Wis.,  received  a  severe  shock  from  an  electric- 
light  wire,  while  repairing  telephone  wires. 

The  Hawkeve  Telephone  company  has  been 
formed  at  Iowa"  Falls,  la.,  with  $40,000  capital  stoi  k 
and  proposes  to  put  in  a  local  exchange. 

A  bill  has  been  introduced  in  the  Iowa  Legis- 
lature to  tax  telephone  companies  on  a  unit-mileage 
system. 

The  Odebolt  (la.)  Telephone  company  desires  to 
connect   with   Ute,    la. 

J.  C.  Hubinger  of  Keokuk,  la.,  has  published  a 
statement  to  the  effect  that  the  telephone  companies 
in  which  he  is  interested  will  not  be  consolidated 
with  the  Bell  interests. 

The  Standard  Telephone  company  of  Waukon, 
Ia„  increased  its  capital  stock  from  $50,000  to  $100.- 
000.  Last  year  the  company  paid  a  dividend  of 
20  per  cent. 

The  Nevada  (la.)  Mutual  Telephone  company  will 
put  in  toll  lines  to  connect  with  all  the  towns  in  the 
county. 

The  Iowa  Telephone  company  will  establish  an 
exchange  in  Prairie  City,  la. 

The  School  Board  of  Minneapolis  has  decided  to 
accept  a  proposition  from  the  Northwestern  Tele- 
phone Exchange  company  to  install  nickel-in-the- 
slot  instruments  in  the  schoolhouses  and  accept  what 
patronage  comes  without  requiring  a  minimum  guar- 
antee. 

The  Mississippi  Valley  Telephone  company  hies 
a  statement  with  the  auditor  of  Minnesota  that  its 
earnings  for  the  year  ended  November  30th  were  10 
cents,  which  was  paid  by  a  soldier  who  used  the 
company's  wire  and  insisted  upon  paying  for  it. 
The  gross-earnings  tax  makes  the  state  entitled  to 
three  mills.  The  company  declines  to  consider  as 
an  offset  the  expenditure  of  $209,099.00,  which  was 
the  cost  of  construction  over  the  earnings. 


Success  in  Northern  Illinois. 

The  Whiteside  Harrison  Telephone  company  of 
Morrison,  111.,  has  distributed  new  directories  to  its 
patrons.  The  companies  in  seven  Illinois  counties 
—Whiteside,  Lee,  Carroll,  Ogle,  DeKalb,  Bureau 
and  La  Salle — united  to  compile  and  issue  the  book, 
which  contains  a  total  of  2,220  names.  Speaking 
for  the  Whiteside  County  company,  a  recent  writer 
says:  "Commencing  at  a  period  when  business  was 
in  a  depressed  condition,  and  in  the  face  of  doubts 
and  fears  of  friends  and  the  machinations  and  oppo- 
sition of  foes,  the  march  of  the  Independent  tele- 
phone movement  among  the  people  in  Whiteside 
County  has  been  steady,  constant  and  active.  It  is 
a  gratifying  fact  that,  without  resorting  to  question- 
able methods,  without  solicitation  or  canvass,  with- 
out offering  telephones  at  prices  in  which  there  is 
no  profit,  the  Whiteside  Harrison  Telephone  com- 
pany is  besieged  from  all  sides  with  demands  for 
'  instruments." 


Central  Union  Report  Analyzed  in  Elk- 
hart. 

An  interesting  analysis  of  the  annual  report  of 
the  president  of  the  Central  Union  Telephone  com- 
pany is  given  by  Mr.  E.  C.  Bickel  in  a  recent  issue 
of  the  Elkhart  (Ind.)  Daily  Review.  Mr.  Bickel 
figures  that  to  meet  the  charges  for  depreciation,  a 
six  per  cent,  dividend,  bond  interest,  operation  and 
maintenance,  each  of  the  59,810  subscribers  must 
pay  an  annual  rate  of  $46.50,  which  he  contrasts  with 
the  average  rate  of  $18  charged  by  the  Home  com- 
pany  of    Elkhart.     Mr.    Bickel   continues: 

"The  report  shows  a  gain  of  I4.5°5  subscribers 
during  1899,  which  is  a  fine  tribute  to  the  growing 
intelligence  of  the  American  people.  Unfortunately 
for  the  stockholders,  however,  the  report  shows  an 
increase  in  net  earning  over  1898  of  only  $1,746,  or 
less  than  12  cents  from  each  new  subscriber.  It  is 
apparent  that  this  gain  can  all  be  attributed  to  prac- 
tically iree  service  given  away  in  fighting  competi- 
tion. This  company  has  used  scarcely  any  other  tac- 
tics in  its  struggle  for  supremacy  in  the  telephone 
field.  For  this  managerial  ability  a  score  of  officials 
receive  salaries  ranging  from  $5,000  to  $15,000.  Very 
rarely  do  large  concerns  find  it  necessary  to  suspend 
dividends  for  four  years  and  pay  their  traveling  men 
such  salaries  to  give  away  first-class,  well-known 
goods,  in   competition  with  inferior  wares." 

Independent  Exchanges  in  St.  Paul  and 
Minneapolis. 

The  Mississippi  Valley  Telephone  company,  Min- 
neapolis, Minn.,  has  recently  placed  an  order  with 
the  Stromberg-Carlson  Telephone  Manufacturing 
company,  "Chicago,  for  the  complete  equipment  for 
a  branch  exchange  in  St.  Paul  and  also  for  addi- 
tional equipment  for  increasing  the  Minneapolis  ex- 
change, which  is  being  made  up  and  furnished  as 
rapidly  as  possible.  While  the  completion  of  the 
two  exchanges  has  been  somewhat  delayed,  owing 
to  the  scarcity  of  raw  material,  the  work  is  pro- 
gressing as  rapidly  as  can  be  expected  in  a  system 
so  extensive  as  that  of  the  Twin  Cities.  The  two 
exchanges,  when  completed,  will  represent  an  in- 
vestment of  more  than  a  million  dollars,  and  all 
the  capital  has  been  furnished  by  J.  C.  Hubinger, 
"America's  starch  king,"  of  Keokuk,  la.  When 
completed,  it  is  thought  that  the  plants  will  con- 
stitute the  largest  individual  telephone  holdings  in 
the  Independent  field.  The  plants  are  of  first-class 
metallic  construction  throughout  and  are  equipped 
with  the  S-C  central-energy  system  and  multiple 
switchboards.  Both  the  Minneapolis  and  St.  Paul  ex- 
changes are  now  in  operation,  and  the  plants  are 
being  rapidly  extended. 


Manufacturers'  Trust  Still  Hanging 
Fire. 

Several  eastern  newspapers  that  seem  to  have  co- 
incident information  explain  that  "the  present  un- 
satisfactory condition  of  the  money  market  is  said 
to  be  the  chief  reason  for  delay  in  the  consolidation 
of  the  various  Independent  telephone  companies  and 
manufacturers  of  telephone  supplies.  The  scheme 
has  not  been  abandoned,  it  is  said,  and  those  in- 
terested intimate  that  when  the  plan  goes  through 
close  relations  will  be  found  to  exist  between  all  the 
outside  companies  from  Boston  to  Chicago.  The 
projectors  of  the  Telephone,  Telegraph  and  Cable 
company  of  America  are  said  to  be  the  leading 
spirits  in  the  work  of  consolidating  these  interests, 
and  it  is  again  rumored  that  the  American  District 
Telegraph  company,  which  is  a  Western  Union  ad- 
junct, will  have  a  position  of  prominence  in  the 
deal.  The  American  District  Telegraph  company 
owns  important  subway  franchises." 


Bell  Consolidation  Postponed. 

It  is  said  in  Boston,  according  to  a  correspondent 
of  the  New  York  Sun,  that  the  absorption  of  the 
American  Bell  Telephone  company  by  the  American 
Telephone  and  Telegraph  company,  official  prelimi- 
nary announcement  of  which  was  made  on  December 
2,  1899,  has  been  postponed  until  autumn.  Officials 
of  the  Bell  Telephone  company,  when  questioned 
in  relation  to  this  rumor,  refused  to  deny  or  affirm 
it.  The  reason  assigned  for  the  delay  in  carrying 
cut  the  plan  is  that  the  passing  of  necessary  legis- 
lation, particularly  at  Albany,  will  require  a  longer 
time  than  anticipated,  and  that  also  it  has  been 
deemed  best  to  allow  the  matter  to  rest  during  the 
present  session  of  the  Massachusetts  Legislature. 


Mr.  McGann  Approves  Telephone  Con- 
duit. 

In  response  to  the  resolution  of  the  Chicago  City 
Council,  as  published  in  the  Western  Electrician  last 
week,  Mr.  McGann,  the  commissioner  of  public 
works,  has  reported  that  the  conduit  of  the  Illinois 
Telephone  and  Telegraph  company  is  not  too  large 
for  the  purposes  of  the  company,  and  that  "the  work 
was  proceeding  with  very  little  inconvenience  to 
the  general  public  and  fully  within  the  fair  letter 
and  spirit  of  the  ordinance." 


Situation  in  Rock  Island. 

The  City  Council  in  Rock  Island,  111.,  is  still 
wrestling  with  the  telephone  problem.  The  people 
continue  to  be  dissatisfied  with  the  existing  Central 
Union  service,  although  there  has  been  some  im- 
provement and  a  slight  reduction  in  rates.  Two 
Independent  concerns,  the  Union  Electric  Telegraph 
and  Telephone  company  and  the  Tri-city  Mutual 
company,  are  in  the  field  seeking  franchises.  The 
former  is  soliciting  subscribers  at  annual  rates  of 
$24  and  $36.  In  view  of  the  situation  a  committee 
consisting  of  the  mayor  and  five  aldermen  visited 
several  cities  where  there  were  competing  exchanges. 
The  commitec  speaks  well  of  the  Independent  plants 
as  a  whole  and  the  results  attained  by  their  opera- 
tion, but  some  of  the  aldermen  express  opposition 
to  the  idea  of  having  two  telephone  systems  in  one 
city.  The  farmers  of  Rock  Island  County  have 
taken  a  hand  in  the  Independent  movement.  They 
are  associated  in  the  South  Rock  Island  County 
Telephone  association,  and  have  in  use  1,000  tele- 
phones. They  have  addressed  a  communication  to 
the  City  Council  asking  that  a  franchise  be  granted 
to  a  rival  company,  claiming  that  they  are  practically 
barred  from  communication  with  the  city  of  Rock 
Island  by  the  "ironclad  rules  of  the  Bell  company." 
The  Bell  people  lay  great  stress  upon  the  recent 
absorption  of  Independent  companies  in  Michigan 
by  the  Erie  Telegraph  and  Telephone  company, 
although  the  president  of  the  latter  company,  Mr. 
Glidden,  takes  pains  to  assert  that  his  company  is 
not  dominated  by  the  parent  Bell  company.  On 
this  point  F.  L.  Bills  of  the  Union  Electric  Telegraph 
and  Telephone  company  is  thus  reported  by  the 
Chicago  Record:  "It  is  another  big  benefit  to  tele- 
phone users  at  Detroit  and  surrounding  territory. 
High  rates  and  poor  service  by  the  Bell  caused  the 
building  of  Independent  exchanges  all  over  the 
state  of  Michigan.  The  superior  service  given  by 
the  Independent  companies,  together  with  the  fact 
that  the  reduction  of  rentals  doubled  the  number 
of  users  of  Independents,  forced  the  Bell  to  con- 
solidate by  purchasing  that  portion  of  the  state. 
Stimulated  by  competition,  telephone  users  have 
more  than  doubled,  and  the  Bell  company  is  offering 
25-year  contracts  to  patrons  at  prices  established 
by  Independents.  Considering  these  facts,  it  is  clear 
that  the  public  benefits  from  rival  exchanges.  Let 
every  Independent  company  seeking  ajranchise  in- 
sert a  clause,  as  we  do,  that  the  rates  can  never  be 
changed  without  the  consent  of  the  Common  Coun- 
cil, and  nothing  but  good  results  can  come  from 
building  an   Independent  competitive  exchange." 


Forman  Company  Reorganized. 

F.  G.  Barrows  and  Robert  Hannah  of  the  Fergus 
Telephone  company  of  Fergus  Falls,  Minn.,  have 
purchased  an  interest  in  the  Forman  (N.  D.)  Tele- 
phone company,  which  has  been  reorganized,  with 
Mr.  Barrows  as  president,  W.  H.  Davy  of  Moor- 
head.  Minn.,  as  vice-president  and  Mr.  Hannah  as 
secretary  and  treasurer.  The  Forman  company 
owns  the  telephone  exchanges  at  Breckenridge. 
Minn.,  and  Wahpeton  and  Lisbon,  N.  D.,  and  150 
miles  of  overland  toll  lines,  extending  westward 
from  Wahpeton  and  touching  at  Fairmont,  Hank- 
inson,  Lonora,  Alicia,  Tyler,  Lidgerwood,  Stiles, 
Cayuga,  Perry,  Rutland,  Geneseo,  Cogswell,  Har- 
lem, Milnor,  Delamere  and  Farshy.  Speaking  of 
the  Fergus  Telephone  company,  the  Fergus  Falls 
Daily  Journal  says:  "This  management  has  given 
Fergus  Falls  a  telephone  service  that  is  unsurpassed 
anywhere,  and  its  toll  lines  from  this  city  are  also 
giving  universal  satisfaction.  It  is  fair  to  presume 
that  the  Forman  system  will  be  brought  up  to  an 
equally  high  standard  in  due  course  of  time — in  fact, 
the  management  is  already  contemplating  impor- 
tant improvements  in  the  system. 


Proposed  Party-line  System. 

"Mr.  Burton  H.  Dodge,"  writes  the  Canadian 
correspondent  of  the  Western  Electrician,  "the 
American  inventor  and  promoter  of  the  new  tele- 
phone scheme,  has  been  conferring  with  the  To- 
ronto city  engineer  and  the  chairman  of  the  com- 
mittee on  works  for  that  city,  in  tespect  to  his  con- 
templated plans  for  the  establishment  of  his  system 
in  Toronto.  The  principal  features  of  Mr.  Dodge's 
scheme  are  in  the  reduction  of  the  cost  of  installa- 
tion and  operation.  Cheaper  rates  will  be  insured 
to  subscribers  by  the  multiplication  of  instruments 
on  a' single-line  circuit,  estimated  at  10  on  each  wire, 
but  which  might  be  increased  to  as  many  as  25." 


Southern  Independent  Telephone    As- 
sociation. 

The  annual  meeting  of  the  Southern  Independent 
Telephone  association  will  be  held  on  February 
28th,  at  Memphis,  Tenn.  An  interesting  and  impor- 
tant meeting  is  expected,  as  matters  of  exceptional 
importance  are  now  pressing  upon  the  attention  of 
Independents.  Several  exhibits  are  promised,  and 
all  manufacturers  are  invited  to  be  represented.  The 
present  officers  of  the  association  are:  President, 
James  D.  Randall,  Memphis;  secretary,  C.  W.  Bol- 
ton, Pontotoc,  Miss.;  treasurer,  George  W.  Scheuing, 
Memphis. 


Monopoly  Tactics  Opposed    in    Missis- 
sippi. 

In  his  last  message  to  the  Legislature  of  the  state 
of  Mississippi,  delivered  last  month,  the  retiring 
governor,  A.  J.  McLaurin,  had  this  to  say  of  tele- 
phone monopoly:  "As  trusts  and  combines  are 
detrimental  because  they  eliminate  natural  and  legiti- 
mate competition,  so  any  form  of  destruction  of 
such  competition  is  equally  hurtful.  Rich  and 
powerful  telephone  companies  or  systems  crush  out 
competition  by  reduction  of  the  rate  below  a  living 
minimum  price,  where  there  is  a  competing  com- 
pany, until  they  drive  their  competitor  out  of  business, 
and  they  then  restore  the  tariff  to  its  former  rate. 
I  recommend  that  you  enact  a  law  prohibiting  any 
telephone  company  or  system  from  raising  its  tariff 
rates  higher,  after  any  of  its  competing  lines  or 
companies  has  suspended,  than  its  minimum  rate 
during  the  operation  or  existence  of  such  competing 
line  or  company."  In  view  of  reported  develop- 
ments in  the  Detroit  situation,  this  is  a  valuable 
piece  of  advice. 


Convention  in  North  Carolina. 

At  a  meeting  of  a  number  of  representatives  of 
Independent  telephone  companies  in  North  Caro- 
lina, held  in  Charlotte,  N.  C,  recently,  for  the  pur- 
pose of  arranging  a  general  extension  of  these  sys- 
tems, a  committee  was  appointed  to  arrange  for  the 
meeting  of  an  Independent  telephone  convention 
in  Charlotte  about  the  middle  of  Februarj'.  Char- 
lotte is  said  to  be  centrally  located  with  respect  to 
about  60  Independent  exchanges  in  the  two  states. 


GENERAL  TELEPHONE  NEWS. 

The  American  Bell  Telephone  company's  state- 
ment for  the  month  of  January  shows  a  net  output 
of  39,887  instruments,  compared  with  31.829  in  1899. 
The  total  number  outstanding  is  said  to  be  1,620,392. 

Subscription  books  were  open  until  January  29th 
for  an  issue  of  20,000  shares  of  the  treasury  stock  of 
the  Erie  Telephone  and  Telegraph  company,  and 
it  was  found  when  the  time  limit  expired  that  the 
full  amount  of  the  offering  had  been  taken  by  the 
stockholders  and  those  who  had  purchased  "rights." 
The  subscriptions  are  payable  on  February  14th. 

The  Kinloch  Telephone  company  held  its  annual 
election  of  officers  at  its  offices  in  St.  Louis  last 
week.  The  following-named  officers  of  the  company 
were  re-elected:  President,  Sam  M.  Kennard; 
first  vice-president,  William  F.  Nolker:  second  vice- 
president,  William  D.  Orthwein;  treasurer,  Breck- 
inridge Jones;  general  manager,  Hopkins  J.  Han- 
ford.  The  annual  reports  of  officers  were  read  and 
approved  and  other  routine  business  transacted. 
The  general  manager's  report  showed  5.500  tele- 
phones now  in  use. 
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Public  Lighting  in  Chicago  by  Sections. 

A  new  plan  was  adopted  by  Mr.  Ellicott,  the  city 
electrician  of  Chicago,  in  soliciting  bids  for  street 
lighting  for  the  unexpired  portion  of  this  year.  It 
may  not  be  generally  known  that  the  largest  con- 
tract disbursement  of  the  city  of  Chicago  is  for 
public  lighting,  despite  the  (act  that  the  city  oper- 
ates four  arc-light  plants  cf  its  own.  To  obtain  the 
largest  number  of  bids,  by  enabling  prospective  bid- 
ders to  make  a  price  for  supplying  light  in  the  neigh- 
borhood of  their  plants,  the  city  was  divided  into 
seven  sections,  and  bids  for  electric,  gas  or  gasoline 
ng  were  asked  for  any  or  all  of  the  sections. 
The  divisions  were  made  by  selecting  six  east-and- 
west  streets  as  boundary  "lines,  and,  beginning  at 
the  north,  are  as  follows: 

Section  1  — All  of  the  city  north  of  Fullerton  avenue. 
Section  2— Betweea  Fullerton  and  Chicago  avenues. 
Section  3  — Between  Chicago  avenue  and  Twelfth  street. 
Scct-on  4 — Between  Twelfth  and  Thirty-ninth  sireels. 
Section  5— Between  Thirty-ninth  and  Sixiy-third  streets. 
Section  6— Between  Sixty-third  and  One-hundredth  streets. 
Section  7-All  south  of  One-hundredth  street. 

Approximately,  one  arc  light  or  four  gas  or  gaso- 
line lights  i-  required  to  a  block,  and  the  number  of 
lights  to  be  supplied  varies  in  the  different  sections 
with  the  extent  of  the  service  from  the  municipal 
stations. 

For  electric  lighting  proposals  were  allowed  for 
Open,  series,  direct-current  arcs  or  for  alternating- 
current,  enclosed-arc  lamps.  The  specified  require- 
ments of  current  supply  were  as  follows:  "The 
electrical  energy  pnsscd  through  the  carbons  of  each 
lamp  shad  not  be  less  than  450  watts.  The  voltage 
for  the  open-arc  lamps  must  not  be  less  than  45 
veils  or  more  than  50  volts,  ami  the  amperes  suffi- 
cient to  make  the  450  watts  required  to  be  passed 
ihrough  the  carbon  points.  The  voltage  for  the 
cnclosed-arc  lamps  shall  not  be  less  than  72  volts 
or  more  than  8o  volts,  and  the  amperes  sufficient 
to  make  the  450  watts  required  to  be  passed  through 
the  carbon  points." 

It  is  stipulated  that  each  lamp  must  be  located 
at  a  designated  location,  at  a  height  of  not  less  than 
25  feet  or  more  than  35  feet  from  the  ground.  "The 
hours  of  service  must  be  from  early  dusk  to  day- 
light each  and  every  night  in  the  year.  Deductions 
in  bills  must  be  made  in  proportion  to  the  rate 
charged  for  each  light  that  fails  to  burn  the  full 
schedule  time  as  above  required:  and  for  each  lamp 
that  does  not  consume  the  required  number  of  watts 
under  the  conditions  prescribed  a  like  deduction 
must  be  made." 

Proposals  for  street  lighting  under  these  specifica- 
tions  were  received  as  follows: 

Gasoline. 

Globe  Light,  Heat  and  Power  company — 14-candlepower  lights, 

all  sections.  $18  per  annum. 
Globe  Light,  Heat  and  Power  company — 60-candtepower  lights, 

Welsbach.  all  sections.  $28.80  per  annum. 
American    Development     company— 14 -candlepower   lights,    all 

sections,  S17.40  per  annum.     This  bid  to  date  from  May  1st. 

Gas. 

Ogden  Gas  company— 20-candlepower  lights,  parts  of  sections  1 
and  2.  S16  per  annum. 

Electric  Light. 

Commonwealth  Electric  company — z.ooo  can-llepower  lights,  sec- 
tions 1,  5,  6.  7.  S103  per  annum:  five  per  cent,  to  be  added  if 
bills  are  not  paid  monthly.  This  bid  is  for  either  open,  di- 
rect-current, series  arcs  or  alternatiog-current,  enclosed-arc 
lamps. 


COMMUNICATION. 


Price  of  Public  Lighting. 

To  the  Editor  of  the  Western  Electrician: 

In  tables  giving  the  contract  rates  of  street  arc 
lighting  in  different  cities,  as  compiled  and  pub- 
lished  by  advocates  of  municipal  ownership,  it  must 
be  admitted  that  the  prices  quoted  are  often  higher 
than  what  would  seem  to  be  a  fair  price.  But  it 
is  to  be  remembered  that  at  the  time  these  con- 
tracts or  franchises  were  given  conditions  were  far 
different  from  what  they  are  now,  and  I  venture  to 
say  that  to-day  cities  can  solicit  bids  for  street 
lighting  and  get  figures  of  one-half  the  price  that 
was  made  a  few  years  ago.  The  cheapness  of  light- 
ing will  depend  on  the  length  of  the  contract.  It  is 
an  easy  matter  for  any  city  to  say,  "We  are  paying 
too  much  for  street  lighting;"  but  if  the  mayor  and 
council  had  to  go  through  past  experiences  of  many 
central  stations,  they  would  have  found  by  this  time 
that  the  price  paid  for  lighting  was  less  than  what 
the  city  itself  could  have  produced  it  for. 

It  has  been  the  untiring  work  of  a  few  indi- 
viduals in  each  locality,  with  their  money  and  en- 
ergy, that  has  brought  the  art  of  public  lighting 
where  it  is.  Cities  would  not  have  ventured  thus. 
The  art  could  not  have  advanced  to  its  present  stage 
without  the  cooperation  of  central-station  men  with 
the  manufacturers  of  electrical  apparatus.  If  com- 
munities and  city  councils  realized  the  many  trials 
central  stations  have  gone  through  and  the  amount 
of  money  invested  in  what  is  now  obsolete  ma- 
chinery, they  would  not,  in  justice  to  their  fellow- 
men,  be  so  quick  to  condemn  individuals  or  private 
corporations,  but  would  feel  that  now,  when  elec- 
trical production  is  greatly  improved,  the  present 
operators  should  be  entitled  to  a  remuneration  for 
years  of  hard  work.  If  the  city  can  make  reasona- 
ble lighting  contracts,  let  it  do  so,  rather  than  ven- 
ture into  something  that  may  become  an  elephant 
on  its  hands.  A.  A.  TIBBE. 

Washington,  Mo.,  January  17,   1900. 


Partz  Acid  Gravity  Battery. 

That  open-circuit  battery  may  be  said  to  be  the 
best  which  has  the  highest  voltage  and  most  nearly 
approaches  a  closed-circuit  battery  in  its  ability  to 
sustain  a  long- continued  use  of  its  resources,  and 
which  most  quickly  recuperates  and  comes  back  to 
its  original  strength  under  a  period  of  rest.  In  these 
characteristics  and  for  the  practical  work  to  which 
it  is  especially  adapted — the  ringing  of  bells,  the 
actuating  of  telephone  circuits,  of  electrical  clocks, 
of  police  and  fire  alarms,  etc. — the  Partz  acid  gravity 
battery  is  said  by  its  manufacturer  to  be  pre-eminent. 

Tests  made  in  different  electrical  laboratories  and 
by  concerns  using  the  Partz  batteries  demonstrate 
the  qualities  and  advantages  of  these  cells.  The 
Philadelphia  electrical  bureau  used  about  125  cells 
of  the  Partz  type  on  its  alarm  circuits  for  four  years 
without  a  single  failure,  and  at  the  end  of  that  time 
the  original  zincs  were  still  being  used  and  were  in 
good  condition.  A  set  of  62  of  the  cells  that  gave 
134  volts  and  2.3  amperes  when  first  set  up  gave 
120  volts  and  1.5  amperes  at  the  end  of  the  four  years. 

In  the  genera!  offices  of  the  Pennsylvania  Railroad 
company,  Philadelphia,  a  set  of  six  Partz  cells 
has  economically  operated  a  system  of  500  bells 
manipulated  by  about  1,000  push-buttons,  for  over 
12  years,  at  a  very  small  expense  and  with  little  at- 
tention, in  a  test  conducted  at  the  "University  of 
Michigan,  Professor  U.S.  Cat  hart  says  that  the  Partz 
cell  showed  a  high  electromotive  force,  moderate 
polarization,  excellent  recovery  and  quite  constant 
internal  resistance.  A  test  conducted  by  the  manu- 
facturer, the  S.  S.  White  Dental  Manufacturing  com- 
pany of  Philadelphia,  showed  that  a  No.  3  acid 
gravity  battery  rang  an  ordinary  electric  bell  con- 
tinuously for  649  hours  after  being  previously  short- 
circuited  for  10  hours,  making  in  all  659  hours'  work 
before  emptying  and  refilling  was  necessary;  the 
only  attention  the  cell  received  was  the  adding  of 
stilpho-chromic   salt  whenever  necessary. 

The  accompanying  illustration  represents  one  of 
the  No.  3  Tartz  acid  gravity  cells.     It  is  made  up 


PARTZ   ACID    GRAVITY   BATTERY. 

of  a  carbon  plate  about  one-half  inch  thick,  inter- 
spersed with  openings  which  are  reamed  out  to  give 
greater  surface.  This  plate  is  laid  upon  the  bottom 
of  the  glass  jar.  From  it  a  carbon  rod,  about  one- 
half  inch  diameter,  runs  to  the  top  of  the  jar  upon 
which  the  connecting  screw  is  placed,  serving  as  the 
positive  electrode.  '  A  porous  cup,  coated  with 
paraffin  for  about  two  inches  from  the  bottom,  is 
set  on  the  carbon  plate.  Suspended  in  the  porous 
cup  is  a  solid  cylindrically  formed  zinc,  long  enough 
to  reach  the  top  of  the  paraffin  coating.  Suspended 
alongside  the  cup  is  a  glass  tube,  known  as  a  grav- 
ity tube,  reaching  the  bottom  of  the  jar,  open  wide 
at  the  top  to  readily  receive  the  active  ingredients, 
and  tapering  at  the  bottom  to  a  dull  point,  in  which 
there  is  a  hole  through  which  the  exciting  ingre- 
dients work  into  the  cell  proper.  In  making  up  the 
jar,  sulphate  of  magnesia  or  common  table  salt,  or 
a  mixture  of  both,  is  put  into  the  jar  full  of  water, 
in  quantity  sufficient  to  thoroughly  saturate  the 
water,  both  in  the  porous  cup  and  in  the  jar.  The 
battery  is  then  put  together  and  placed  in  its  per- 
manent position.  The  gravity  tube,  which  has  been 
rilled  with  the  sulpho-chromic  salts,  is  then  inserted, 
and  the  battery  is  ready  for  immediate  use.  This 
cell  gives  an  electromotive  force  of  1.9  to  2  volts  on 
open  circuit,  and  its  internal  resistance  with  a  sul- 
phate of  magnesia  solution  is  about  two  ohms,  and 
about  one  ohm  with  a  common  salt  solution,  thus 
giving  a  current  of  one  and  two  amperes  with  the 
respective  solutions. 


Locations  have  been  granted  by  the  selectmen  of 
the  town  of  Brooklinc,  Mass.,  to  the  Boston  Ele- 
vated Railway  company  for  surface  street-car  tracks 
from  the  present  terminus  to  the  Newton  boundary 
line.  The  Boston  and  Worcester  Street  Railway 
company  sought  to  secure  the  same  privilege,  and 
a  lively  competition  for  the  privilege  has  been  in 
progress  quite  a  while.  The  latter  company  may 
ask  the  railroad  commissioners  for  permission  to 
use  the  other  road's  tracks  on  rental  basis. 


Lighting  Effects  at    Pan-American  Ex- 
position. 

General  plans  for  the  electric  lighting  of  the  Pan- 
American  Exposition  at  Buffalo  next  year  have  been 
prepared  by  Luther  Stieringer,  consulting  electrical 
engineer,  and  Harry  Rustin,  chief  of  the  mechanical 
and  electrical  bureau.  The  Court  of  Fountains, 
Hanked  by  the  main  buildings  and  by  the  esplanade 
with  its  sunken  gardens  of  tropical  flowers,  is  to 
be  1,700  feet  long  and  has  an  area  of  850,000  square 
feet.  This  court  will  be  brilliantly  lighted  without 
the  aid  of  a  single  arc  lamp.  Over  100,000  incan- 
descent lamps  of  eight  and  16  candlepower  will  be 
used,  affording  diffused  illumination  with  no  intense 
points  of  brilliancy. 

At  the  north  end  of  the  Court  of  Fountains  will 
be  the  electrical  tower,  designed  by  John  G.  Howard 
of  New  York,  member  of  the  board  of  architects. 
It  is  to  be  300  feet  high,  and  in  front  and  facing 
the  Court  of  Fountains  will  be  a  niche  70  feet  high 
and  30  feet  wide.  In  this  niche  will  be  a  beautiful 
water  display.  A  large  jet  of  water  will  be  broken 
into  drops  by  ingenious  devices,  and  under  the 
powerful  electric  lights  focused  on  the  jet  these  in- 
dividual drops  will  appear  as  prisms  permeated 
with   color   in   combinations. 

Surrounding  the  tower  will  be  a  basin  90,000 
square  feet  in  area.  In  front  of  the  niche  will  be 
an  illuminated  cascade,  the  water  of  which  will  finally 
flow  into  the  basin,  where  there  will  be  numerous 
allegorical  conceptions  of  statuary  rising  from  the 
water.  These  figures  will  be  surrounded  by  foun- 
tain effects  not  unlike  the  fountain  designed  as  one 
of  the  main  features  of  the  Electrical  Palace  at  the 
Paris  Exposition.  Designs  are  being  prepared  for 
electric  fountains,  which  will  be  used  in  the  em- 
bellishment of  the  interior  courts  of  the  several 
buildings.  Plans  are  also  being  considered  for  the 
illumination  of  the  Grand  Canal,  which  will  have  a 
stretch  of  several  miles. 

One  of  the  many  novelties  proposed  is  an  "elec- 
trically luminous  air  fountain  capable  of  an  irrides- 
cence  and  color  effect  and  peculiarity  of  form  never 
before  seen."  Advantage  will  be  taken  of  the  op- 
portunity for  electrical  figure  work  in  the  water 
basin.  It  is  promised  that  this  display  shall  be  ex- 
ceptionally pleasing. 


A  New  Supply  House. 

The  electrical  trade  in  general,  and  particularly 
the  buyers  of  supplies  throughout  the  West  and 
Southwest,  will  be  interested  to  know  that  what  is 
practically  a  new  electrical  supply  house  has  en- 
tered the  field.  For  several  years  the  Rumsey  & 
Sikemeier  company,  519-521  North  Main  street,  St. 
Louis,  Mo.,  manufacturer  and  dealer  in  pumps,  pipe 
and  fittings,  plumbers',  steamfitters',  foundry  and 
machinists'  supplies,  as  well  as  railroad  supplies,  has 
been  handling,  in  addition,  electrical  supplies.  How- 
ever, it  was  not  until  two  or  three  months  ago  that 
this  well-known  house,  in  its  own  particular  field, 
decided  aggressively  to  push  the  electric-supply  busi- 
ness. When  it  is  realized  that  the  Rumsey  &  Sike- 
meier company,  with  a  capitalization  of  $200,000, 
has  decided  energetically  to  push  this  electrical 
branch,  the  trade  will  understand  the  importance 
of  its  recent  move. 

With  the  idea  of  carrying  out  the  new  departure 
in  the  most  systematic  manner  and  in  a  way  to  se- 
cure the  best  results,  the  firm  decided  upon  the  ap- 
pointment of  Paul  D.  Cable,  until  recently  manager 
of  the  Commercial  Electrical  Supply  company  of 
St.  Louis,  as  manager  of  the  department.  Mr.  Ca- 
ble's many  years'  experience  in  the  electrical  supply 
trade  and  his  acquaintance  with  the  sources  of  sup- 
plies, salesmen,  etc.,  will,  without  doubt,  prove  of 
great  value  to  the  company  which  has  engaged  his 
services.  At  the  present  time  the  Rumsey  &  Sike- 
meier company  is  engaged  in  compiling  a  complete 
catalogue  of  electrical  supplies,  which,  it  is  hoped, 
will  be  ready  in  a  month  or  so.  The  Rumsey  & 
Sikemeier  company  wishes  it  distinctly  understood 
that,  as  an  organization  with  experience  in  the  gen- 
eral supply  trade,  it  fully  realizes  the  importance  of 
carrying  a  large  stock;  hence,  buyers  may  expect 
to  find  the  warehouse  in  St.  Louis  thoroughly 
slocked  to  supply  every  description  of  electrical 
goods  at  the  shortest  possible  notice. 


New  Electric  Furnace. 

A  new  form  of  electric  furnace  for  the  production 
of  calcium  carbide  has  recently  been  invented  in 
France.  It  consists  of  a  large  cast-iron  drum,  open 
at  the  top,  which  is  mounted  upon  a  shaft  and  ca- 
pable of  a  slow  rotation.  At  one  side  are  placed 
the  electrodes  of  carbon,  one  beside  the  other,  so  that 
the  arc  is  formed  horizontally.  The  drum  is  filled 
with  the  finely  divided  material,  and  upon  the  passage 
of  the  current  a  development  of  heat  occurs  between 
the  carbons,  due  to  the  resistance  of  the  material. 
A  liquefaction  of  the  mass  ensues,  causing  a  diminu- 
tion of  the  resistance  at  that  point  on  account  of  the 
increased  condtictibility  of  the  fused  mass.  An  am- 
meter in  the  circuit  shows  when  the  operation  is 
finished,  and  the  drum  is  then  slowly  turned,  bring- 
ing another  portion  of  material  in  contact  with  the 
electrodes,  and  the  operation  continues  as  before. 
The  periphery  of  the  drum  is  arranged  with  a  series 
of  removable  iron  plates,  which,  upon  withdrawal, 
allow  the  fused  mass  to  be  taken  out  into  an  ex- 
terior space,  where  it  is  cooled  and  subsequently 
broken  up  into  fragments. 
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CORRESPONDENCE 


New  York  Notes. 

New  York,  February  3. — The  banking  firm  of 
August  Belmont  &  Co.  has  become  financial  agent 
for  John  B.  McDonald,  the  bidder  for  the  rapid- 
transit  railway,  and  is  assisting  in  the  organization 
of  the  construction  company  which  is  being  formed 
to  build  the  road  under  Mr.  McDonald's  contract. 
Next  Tuesday  is  the  last  day  in  which  the  contractor 
must  qualify  for  the  contract,  and  as  he  has  had 
difficulty  in  getting  sureties  he  has  asked  the  com- 
missioners for  a  further  extension  of  time. 

The  board  of  directors  elected  at  the  recent  annual 
meeting  of  the  Brooklyn  Rapid  Transit  company  met 
for  organization  Thursday  and  elected  the  following- 
named  officers:  Chairman  of  the  board,  A.  N.  Brady; 
president,  Clinton  L.  Rossiter;  vice-president,  H.  C. 
DuVal;  secretary  and  treasurer,  T.  S.  Williams; 
assistant  secretary  and  treasurer,  C.  D.  Meneely. 
The  following-named  directors  were  chosen  mem- 
bers of  the  executive  committee,  with  the  chairman 
of  the  board  and  the  president  members  ex-officio: 
A.  R.  Flower,  E.  H.  Harriman,  Walter  G.  Oakman, 
H.  H.  Porter,  Henry  Seibert.  Messrs.  Harriman 
Oakman  and  Porter  represent  the  new  interests  that 
entered  the  board  of  directors  at  the  annual  meeting. 
The  Third  Avenue  Railroad  company  has  ar- 
ranged to  take  care  of  its  floating  debt  by  the  issue 
of  six  per  cent,  notes  to  run  three  years,  secured  by 
a  mortgage  on  the  property  and  Tedeemable  at  the 
company's  option  at  the  end  of  one  year.  Thurs- 
dav  the  price  of  the  stock  of  the  company  declined 
from  10S  to  98^  and  40,910  shares  were  sold.  It 
has  been  reported  that  the  recent  declines  of  the 
Third  Avenue  stock  have  been  the  result  of  sys- 
tematic hammering  on  the  part  of  the  people  who 
desire  to  obtain  control  of  the  system. 

A  dispatch  from  Albany  Friday  announced  that 
certificates  of  merger  of  six  lighting  companies  in 
New  York  city,  with  the  New  York  Gas  and  Elec- 
tric Light,  Heat  and  Power  company  have  been 
filed  with  the  secretary  of  state.  The  merged  com- 
cerns  are  the  North  River  Electric  Light  and  Power 
company,  New  York  Heat,  Light  and  Power  com- 
pany, Manhattan  Lighting  company,  Mount  Morris 
Electric  Light  company,  Borough  of  Manhattan 
Electric  company  and  Black  Lighting  and  Power 
company  No.  1.  The  New  York  Gas  and  Electric 
Light,  Heat  and  Power  company  in  each  case  takes 
all  the  stock,  assets  and  franchises  of  each  company 
and  assumes  its  obligations.  The  capital  stock  taken 
from  the  companies  amounts  to  a  total  of  $3,633,000. 
Superintendent  Henry  F.  Blackwell,  Jr.,  of  the 
fire-alarm  telegraph  bureau,  has  invented  a  small 
pocket  telephone  which  can  be  easily  attached  to 
fire-alarm  boxes  and  thus  afford  telephonic  com- 
munication with  the  central  office  of  the  fire  de- 
partment. The  fire-alarm  boxes  are  now  being  fitted 
out  with  the  connections  for  the  pocket  telephones. 
The  system  will  be  operated  in  conjunction  with 
the  telegraph  bureau  and  will  greatly  facilitate  the 
work  of  all  officers  of  the  department  at  large  fires. 
The  Automobile  Club  of  America  had  its  first  run 
of  the. year  last  Saturday.  The  weather  was  very 
cold,  so  that  only  10  vehicles  containing  22  persons 
assembled  at  the  Waldorf-Astoria  for  the  start.  The 
trip  was  made  to  the  new  country  clubhouse  at 
Kingsland  Point,  near  Tarrytown,  a  distance  for  the 
round  trip  of  56  miles.  After  a  lunch  tendered  by 
J.  Brisben  Walker,  the  donor  of  the  clubhouse,  the 
return  trip  was  made. 

In  the  case  of  Ellen  Dooley  to  recover  $25,000 
damages  from  the  Electric  Vehicle  company  because 
of  damages  suffered  from  a  runaway  electric  cab  in 
June,  1898,  the  jury  in  Justice  Dugro's  court  has 
given  the  plaintiff  $500.  It  was  the  first  suit  tried 
here  for  injuries  from  a  runaway  automobile. 

The  River  District  Light,  Heat  and  Power  com- 
pany was  incorporated  last  week,  with  a  capital  of 
$50,000  to  operate  in  New  York  city.  The  com- 
pany will  manufacture  gas  and  electricity  for  light, 
heat  and  power  purposes.  The  directors  are:  James 
Douglas  of  Hudson  Park,  Cleveland;  H.  Dodge  of 
Riverdale.  and  Elias  M.  Johnson,  William  S.  Yale 
and  John  J.  McKelvey  of  Spuyten  Duyvil. 

The  South  Brooklyn  Railway  company  of  Brook- 
lyn was  incorporated  recently,  with  a  capital  of  $150,- 
000,  to  build  and  operate  a  line  of  railroad  12  miles 
long,  by  steam  or  electric  power,  in  Brooklyn.  The 
road  is  to  be  used  mainly  for  summer  travel.  The 
directors  are  W.  Bayard  Cutting,  John  F.  Ambrose, 
J.  Archibald  Murray,  J.  E.  Tucker  and  N.  R.  Cott- 
man  of  New  York  city;  John  D.  Miller,  Jr.,  and 
George  W.  Giddings  of  Brooklyn,  and  Francis  H. 
Bergen  of  New  Brighton. 

The  New  York  and  Brooklyn  Union  Transporta- 
tion company  has  been  incorporated.  It  proposes 
to  construct  and  operate  a  railway,  of  ordinary 
gauge,  by  either  compressed  air  or  electricity,  be- 
tween the  boroughs  of  Manhattan  and  Brooklyn,  in 
the  city  of  New  York.  The  length  of  the  road  will 
be  four  miles,  but  the  certificate  of  incorporation 
does  not  state  by  what  means  the  road  is  to  cross 
the"  East  River.  The  capital  stock  is  $40,000. 
Named  as  directors  are  George  E.  Wilson.  Adrian 
H.  Muller,  H.  N.  Glover,  L.  F.  W.  Wallace  and 
William  A.  Armstrong  of  New  York  city;  Frank 
N.  Glover  and  Charles  L.  Downes  of  Mount  Ver- 
non; John  Laburt  of  Jamaica,  and  Alta  L.  Foulk 
of  Brooklyn.  M.  L.  G. 


Canadian  Intelligence. 

Ottawa,  Ont.,  February  2. — Mr.  T.  C.  Frenyear, 
manager  of  the  Buffalo  office  of  the  Westinghouse 
Electric  and  Manufacturing  company  of  Pittsburg, 
Pa.,  was  recently  in  Montreal  to  complete  arrange- 
ments for  the  installation  of  two  powerful  gener- 
ators at  the  plant  of  the  Shawinegan  Water  and 
Power  company  on  the  St.  Maurice  River,  Quebec. 
The  Shawinegan  company's  power  house  will  have 
two  alternating-current  generators  of  a  normal  ca- 
pacity of  5,000  horsepower  and  a  maximum  capacity 
of  7,500  horsepower  each.  Each  of  the  generators 
will  weigh  200,000  pounds  and  will  be  coupled  di- 
rectly to  a  water-wheel  shaft.  It  is  of  the  revolv- 
ing-field type.  As  to  the  capacity  of  the  original 
power  house,  it  may  be  raised  to  a  30,000  horsepower. 
The  Shawinegan  Power  company  has  just  placed  a 
contract  with  the  Cramps  Shipbuilding  company  of 
Philadelphia  for  two  water-wheels  of  6,000  horse- 
power. 

The  owners  of  the  Velvet  mine  purpose  construct- 
ing a  railway  from  Rossland,  British  Columbia,  to 
the  mine.  It  has  not  yet  been  decided  whether  the 
motive  powrer  will  be  steam  or  electricity,  a  director 
of  the  British  Electric  company  now  being  on  his 
way  out  from  England  to  determine  this  point. 

It  is  understood  that  the  Montreal  Electric  Street 
Railway  company  is  negotiating  with  the  Chambly 
Water  and  Power  company  for  the  supply  of  electric 
power  in  the  operation  of  the  railway  company's 
system,  and  that  this  corporation  will  acquire  a  good- 
sized  lump  of  the  Chambly  company's  stock.  It  is 
also  said  that  the  Royal  Electric  company  of  Mon- 
treal will  purchase  an  extensive  interest  in  the  same 
company.  The  fact  is  well  known  that  the  Montreal 
street  railway  will  take  a  good  share — if  not  all — 
of  its  power  from  the  electric  works  at  Chambly, 
and  it  is  generally  believed  that  between  the  street 
railway  and  the  Royal  Electric  company,  the  two 
consumers  of  electricity  will  be  able  to  use  up  about 
all  the  power  that  the  Chambly  company  can  furnish. 
Mayor  Macdonald  of  Toronto,  Ont.,  has  begun 
his  expected- crusade  against  the  Toronto  Electric 
Railway  company  by  submitting  to  the  Board  of 
Control  of  that  city  a  proposal  to  compel  the  rail- 
way company  to  increase  the  service  and  prevent 
overcrowding,  the  city  to  submit  a  plan  of  additional 
routes  on  parallel  streets  to  those  upon  which  cars 
are  now  run,  and  asking  the  company  to  lay  tracks 
on  such  streets,  failing  which,  a  rival  system  would 
be  instituted.  This  project,  the  mayor  states,  could 
be  utilized  as  a  lever  to  compel  the  company  to 
increase  the  number  of  cars  and  improve  their  char- 
acter. 

A  new  method  of  generating  water  gas  for  light- 
ing, heating  and,  in  fact,  for  all  purposes  for  which 
ordinary  gas  is  employed  has  been  discovered  by 
W.  H.  Cone  of  Ottawa,  and  the  discovery  has  al- 
ready been  put  to  practical  use  and  an  apparatus 
installed  in  the  city  for  making  the  gas  under  the 
new  system..  By  this  new  method  hydrogen  is 
generated  by  the  decomposition  of  water  by  elec- 
tricity and  made  to  permeate  coal  oil  or  any  heavy 
carbon  oil.  In  this  way  the  hydrogen  becomes 
carbonated,  and  when  mixed  with  air  makes  an 
illuminating  gas  of  quality  said  to  be  first-class. 
This  new  gas,  on  account  of  its  richness,  does  not 
require  such  a  quantity  for  lighting  purposes  as 
ordinary  gas.  It  has  the  additional  advantage  of  be- 
ing odorless,  and  is  not  any  more  dangerous  than 
the  ordinary  gas.  It  can  be  produced  at  40  cents 
per  1,000  feet. 

Electrical  industries  in  Canada  have  fully  shared 
in  the  general  prosperity  that  is  now  felt  through- 
out the  Dominion.  It  is  stated  that  the  leading 
electrical  manufacturing  and  supply  companies  re- 
port that  the  volume  of  their  business  for  1899  ex- 
ceeded by  upward  of  75  per  cent,  the  business  done 
during  1898.  More  than  half  of  the  output  of  these 
companies  was  applied  to  the  extension  and  im- 
provement of  existing  plants,  the  bulk  of  the  ma- 
chinery sold  being  for  lighting  and  power  purposes. 
Many  electric-lighting  companies  took  advantage 
of  the  prosperous  times  to  discard  old-type  machin- 
ery and  replace  the  same  with  new  apparatus  of 
higher  efficiency.  Improvement  and  development 
have  been  quite  as  marked  in  the  commercial  as  in 
the  mechanical  field.  The  business  done  has  been- 
so  large  and  so  profitable  that  the  stock  of  the  two 
leading  manufacturing  companies  in  the  Dominion 
has  risen  50  points  during  the  year,  and  further 
advances  are  predicted.  The  workshops  of  the  elec- 
trical manufactories  are  said  to  be  crowded  with 
orders  to  such  an  extent  that  no  promise  of  delivery 
at  a  specified  time  can  be  made,  and  prices  are 
firmly  maintained.  The  outlook  for  the  current  year 
is  everywhere  regarded  as  most  promising.  It  is 
estimated  that  during  1900  nearly  100  miles  of  elec- 
tric railway  will  be  built  out  of  the  city  of  Hamilton, 
Ont.,  alone.  The  limit  has  not  yet  been  reached, 
and  with  continued  commercial  and  industrial  pros- 
perity, electrical  enterprise  will  show  greater  ex- 
nansion  in  the  near  future.  W. 


Niagara  Falls. 

Niagara  Falls,  N.  Y.,  February  2. — The  output 
of  aluminum  for  1899  is  placed  at  6,500,000  pounds, 
as  compared  with  5,200,000  pounds  in  1S98.  The 
year  1900  will  show  a  very  material  increase  in  the 
output  of  this  metal,  the  Pittsburg  Reduction  com- 
pany having  doubled  the  output  capacity  of  its 
lower  plant  on  the  lands  of  the  Niagara  Falls  Hy- 
draulic   Power   and    Manufacturing    company. 


The  carborundum  output  for  1899  was  about 
1.632,407  pounds,  while  in  1S98  it  was  about  1.594.- 
152  pounds.  The  demand  for  carborundum  is  con- 
stantly on  the  increase,  and  the  Carborundum  com- 
pany is  enjoying  an  excellent  business  in  all  its 
branches. 

The  manufacture  of  artificial  graphite  has  reached 
the  point  of  a  substantial  industry.  In  1898  the  out- 
put was  185,647  pounds,  and  in  1899  it  was  378,410 
pounds.  The  year  1900  is  expected  to  make  a  big 
advance  in  the  output  of  graphite,  the  plant  at  Niag- 
ara Falls  being  about  ready  to  operate  exclusive 
ox  the  service  of  the  carborundum  plant. 

A  bill  has  been  introduced  in  the  United  States 
Senate  by  Senator  Piatt  of  New  York,  authorizing 
the  president  of  the  United  States  to  invite  Great 
Br  itain  to  j  oin  in  the  format  ion  of  an  inte  r- 
national  commission,  to  be  composed  of  four 
members,  two  from  each  country,  whose  duty 
it  shall  be  from  time  to  time  to  teport  upon 
the  conditions  and  uses  of  the  waters  adjacent 
to  the  b9undary  line  between  the  United  States  and 
Canada,  including  the  lakes  and  rivers.  The  sum 
I  of  $20,000  is  appropriated  for  expenses.  Senator 
Piatt  has  in  mind  the  proposed  works-at  the  eastern 
end  of  Lake  Erie,  near  Buffalo,  calculated  by  their 
promoters  to  raise  the  lake  levels,  and  also  the 
power  plants  at  Niagara. 

The  Niagara  Falls  Hydraulic  Power  and  Manu- 
facturing company  is  seeking  a  reduction  in  its  taxa- 
tion as  determined  by  the  assessors  of  Niagara  Falls. 
The  valuation  placed  upon  the  company's  property 
by  the  assessors  is  $750,000,  which  the  company 
says  should  be  reduced  half. 

The  Niagara  Falls  Gas  and  Electric  company 
has  petitioned  the  Common  Council  of  the  city  for 
right  to  connect  a  tunnel  to  be  constructed  across 
its  premises  with  the  tunnel  trunk  sewer,  the  object 
being  to  develop  power  by  means  of  the  discharge 
of  the  sewer. 

Harry  E.  Woodford  has  scored  another  round  in 
his  suit  against  the  Gorge  road,  the  Appellate  Di- 
vision of  the  Supreme  Court  having  affirmed  the 
findings  of  the  lower  court,  from  which  the  railroad 
company  appealed.  Mr.  Woodford  owns  a  grist 
mill  at  the  head  cf  the  Whirlpool  Rapids,  and  when 
the  Gorge  road  was  built  the  mill  property  was  de- 
stro3,"ed  in  part,  for  which  Mr.  Woodford  seeks 
damages. 

The  Mather  bridge  bill  has  once  again  appeared 
in  the  state  Legislature,  and  it  will  be  fiercely  op- 
posed by  business  interests  of  Niagara  Falls  and 
the  Tonawandas.  This  bill  retains  the  clause  pro- 
viding for  the  construction  of  a  bridge  across  the 
Niagara  River,  near  Buffalo,  and  also  for  the  reg- 
ular incorporation  of  Alonzo  C.  Mather,  Frank  S. 
Oakes  and  Arthur  W.  Decker  into  a  company,  to 
be  called  the  Mather  Power  Bridge  company,  with 
a  capital   of  $200,000. 

The  commissioners  of  Victoria  Park  on  the  Ca- 
nadian side  have  granted  the  Canadian  Niagara 
Power  company  the  right  to  erect  a  pole  line  for 
power-transmission  -purposes  across  what  is  known 
as  the  chain  reserve  on  the  Canadian  side  of  the 
river,  in  order  that  the  cables  from  the  station  of  the 
Niagara  Falls  Power  company  on  the  New  York 
side  may  supply  current  to  the  factories  using  elec- 
tric power  on  the  Canadian  side.  The  grant  is~  un- 
derstood to  be  temporary  and  is  designed  to  afford 
a  power  supply  until  the  rebuilding  of  the  power 
house  on  the  Canadian  side. 

Dr.  Coleman  Sellers,  chief  engineer  of  the  Niagara 
Falls  Power  company,  and  William  A.  Brackenridge, 
resident  engineer  of  the  same  companj-,  have  arrived 
in  Geneva,  Switzerland,  where  they  went  to  consult 
with  Swiss  engineers  in  regard  to  changes  in  the 
new  turbines  for  the  Niagara  Falls  Power  company. 
D. 

Northwestern  Notations. 

Minneapolis,  February  3. — Menominee  County 
capitalists  contemplate  a  trolley  line  throught  the 
county  from  Menominee,  Mich.,  to  Powers,  Mich. 
The  cost  would  be  about  $200,000. 

Houghton,  Mich.,  has  agreed  to  grant  a  franchise 
for  a  trolley  belt  line,  to  cover  the  copper  country. 
This  place  has  held  out  heretofore,  and  has  delayed 
the  construction  of  the  line.  Work  is  now  to  be 
started  as  early  as  possible. 

The  Chamberlain  fS.  D.")  Electric  Light  company 
has  let  the  contract  for  drilling  another  artesian  well 
to  furnish  power  for  operating  the  plant.  The 
present  well  has  lacked  power  for  some  time. 

J.  M.  Wolfe  is  constructing  an  electric  road  from 
Skokomish,  Wash.,  to  the  Miller  River  mining  dis- 
trict and  to  the  Republic  properties.  He  is  now 
in  the   East  placing  orders  for  materials. 

The  Owatonna  (Minn.)  Electric  company  has 
placed  orders  for  considerable  new  machinery.  A 
new  1,200-light  dynamo  has  been  added  and  two 
new  compound  engines  of  80  horsepower  will  be  put 
in.  A  system  of  hot-water  heating  may  be  installed 
next  season. 

H.  W.  Mason  has  secured  figures  for  an  electric- 
light  plant  at  De  Smet,  S.  D.,  and  is  working  to 
induce  the  people  of  the  village  to  take  an  interest 
in  the  installation  of  a  system. 

H.  B.  Knowlton,  administrator  of  the  estate  of 
Charles  Downs,  has  sued  the  Edison  Electric  Light 
company  at  Des  Moines,  la.,  for  $25,000  damages 
for  the  death  of  Downs.  Downs  was  a  telephone 
lineman  and  was  killed  by  a  current  from  the  wires 
of  the  defendant. 

The    Falk   company    of   Milwaukee    has    brought 
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suit  against  the  Citizens'  Traction  company  of  Osh- 
Wis.,  for  $16,000,  claimed  to  be  clue  above  the 
ci  ntract  price  for  extras.  A  receiver  is  asked  for. 
The  Citizens'  company  claims  an  offset,  as  the  road 
was  not  completed  within  the  time  called  for  in  the 
contract. 

(J.  V.  Burgess  of  the  Burgess  Electric  company, 
Duluth.  Minn.,  surprised  his  friends  recently  by 
the  announcement  that  he  was  married  last  summer 

in  Chl  ,     ,       c-      ,-,     , 

B.    F.    Ellison,   retiring  manager  of  the   St.    Paul 

Gas  and  Electric  Light  company,  banqueted  the 
200  employes  of  the  company.  Henry  L.  Dohcrty, 
the  incoming  manager,  was  present  and  was  wel- 
comed. 

The  State    Electrical    Board  of   Minnesota   issued 
es  to  all  but  1-'  of  the  537  applications  received 
in   1899. 

The  Tillamook  (Ore.)  Electric  Light  company 
has  been  incorporated,  with  $3°.°oo  capital  stock 

said  that  the  plant  of  the  Menominee  (Mich.) 
Electrical  and  Mechanical  company  may  be  re- 
moved  to   Chicago. 

Efforts  are  being  made  to  interest  eastern  capital- 
ists in  constructing  an  electric  railway  up  the  Wis- 
consin Valley  from  Port  Edwards,  Wis.,  to  Eagle 
River.  The  various  waterpowers  along  the  route 
are  available  to  furnish  power. 

The  Manhattan  Light.  Heat  and  Power  company 
has  filed  articles  in  St.  Paul  as  a  manufacturing  com- 
pany, under  the  recent  decision  that  electricity  is  a 
commodity. 

The  General  Electric  company  secured  the  con- 
tract to  furnish  the  city  of  Tacoma.  Wash.,  with  a 
100-kilowatt   machine,   at  $13,500. 

The  street  railways  of  Seattle.  Wash.,  have  been 
transferred  to  the  new  Consolidated  Railway  com- 
pany      Extensive  improvements  are  planned. 

The  electric-light  plant  at  Rock  Rapids.  la.,  cost 
S3  6S0  13  for  operating  in  1899.  and  its  income  was 
$3,454.24,  a  deficit  of  $235.89.  But  the  town  had  32 
arc  lights  in  its  streets  without  charge.  R. 


ject  under  discussion  related  to  a  proposed  business 
arrangement  with  the  editor,  and  Professor  Davies 
wrote:  "1  have  been  much  annoyed  by  illness  of 
late  and  would  rather  feel  that  my  part  of  the  en- 
gagement was  fully  carried  out  before  you  incurred 
any  financial  obligations  for  me."  Tlic  engagement 
was  never  undertaken,  but  the  interference  was  that 
of  death. 


PERSONAL. 

Sears  B.  Condit.  Jr..  of  S.  B.  Condit.  Jr.,  &  Co., 
Boston,  visited  Chicago  last  week. 

President  Richard  Varley  of  the  Varley  Duplex 
Magnet  company,  Jersey  City.  N.  J.,  spent  last  week 
in  Chicago.  This  time  Mr.  Varley  was  accompanied 
by  Mrs.  Varley,  who  for  the  first  time  had  a  glimpse 
of  the  western  metropolis. 

Press  dispatches  from  Akron.  O.,  the  former  home 
of  Mrs.  Edison,  state  that  Thomas  A.  Edison  is 
suffering  from  an  attack  of  acute  influenza,  suffi- 
ciently severe  to  confine  him  to  his  bed.  but  not 
regarded  by  the   physicians   as   dangerous. 

Professor  Alfred  J.  Henry,  who  for  20  years  has 
been  connected  with  the  Weather  Bureau,  has  been 
chosen  to  fill  the  vacancy  caused  by  the  death  of 
Professor  Henry  A.  Hazen.  At  present  Professor 
Henry  is  chief  of  the  meteorological  division. 

Colonel  George  L.  Beetle,  the  veteran  salesman 
, .[  the  Western  Electric  company,  is  seriously  ill 
at  bis  home  in  Chicago.  Colonel  Bceile  has  a  host 
of  friends  among  electrical  men  who  sincerely  hope 
that  his  cheerful  face  may  scon  be  seen  in  his  old 
haunts. 

E.  A.  Westerfield,  for  the  last  five  years  general 
manager  of  the  Chicago  office  of  the  Postal  Tele- 
i  company,  has  severed  his  connection  with 
that  corporation  to  accept  the  position  of  secretary 
.  f  the  Chicago  Guaranty  Fund  Life  Society.  He 
i-  succeeded  by  William  J.  Wall. 

Henri  Bcbrens  Kirkland,  the  representative  of  the 
Vmerican  Circular  Loom  company,  and  Secretary 
Henry  C.  Adams.  Jr..  of  the  Phillips  Insulated  Wire 
pany  passed  through  St.  Louis  last  week,  en 
route  for  the  Southwest.  Both  of  these  gentlemen 
may  be  expected  in  Chicago  501  n. 

George  A.  Ellsworth,  who  was  General  John  H. 
fan's  chief  telegrapher  during  the  Civil  War, 
and  who  is  said  to  have  rendered  valuable  service 
to  the  cause  of  the  Confederacy  throughout  the  Re- 
bellion, died  recently  at  Antonio,  La.,  where  he  was 
graph  operator.  It  is  said  he  was  the  founder 
of   the   Old   Timers'   Telegraphers'    association. 

The  Schenectady  (N.  Y.)  Union  is  authority  for 
the  statement  that  Mr.  J.  R.  Lovejoy,  chief  of  the 
supply  .department  of  the  General  Electric  company, 
is  now  in  charge  of  the  railway  and  lighting  depart- 
ments, which  were  formerly  a  portion  of  the  business 
in  charge  of  the  late  S.  Dana  Greene.  Mr.  Lovejoy 
will  manage  the  two  departments  in  connection  with 
In     own. 

George  W.  Patterson,  Jr.,  junior  professor  of 
physics  at  the  University  of  Michigan,  delivered  an 
addres  on  "Liquid  Air  and  Fallacies"  ai  the  Uni- 
versity Club  on  February  3d.  The  occasion  was 
the  twentieth  annual  banquet  of  the  Northwestern 
Association  of  the  Massachusetts  Institute  of  Tech- 
nology. Professor  Patterson  also  performed  some 
experiments  with  liquid  air  to  illustrate  his  address. 

The  late  Professor  John  E.  Davies  of  the  Uni- 
versity of  Wisconsin  had  a  nice  sense  of  honor. 
1 1,  did  not  care  to  take  upon  himself  any  obligation 
unless  he  saw  his  way  to  carry  it  through. 
An  extract  from  a  letter  written  by  him  to  the  West- 
ern Electrician  last  October  illustrates  this  trait  and 
casts  a  pathetic   sidelight   on   his  health.     The  sub- 


ELECTRIC   LIGHTING. 

Articles  of  incorporation  have  been  filed  in  Tilla- 
nii ink.  Ore.,  incorporating  the  Tillamook  Electric 
Light  company,  with  a  capital  stock  of  $30,000. 
The  incorporators  are  J.  C.  Havely,  J.  F.  Watt  and 
Charles  C.  Hays. 

The  power  house  of  the  Electric  Improvement 
company  of  Sail  Jose,  Cal.,  was  completely  destroyed 
by  fire  on  January  27th.  The  less  is  estimated  at 
more  than  $100,000,  with  only  $50,000  insurance. 
The  company,  which  supplied  the  city  with  electric 
light  and  power,  will  rebuild  at  once. 

The  Hartford  (Conn.)  Light  and  Power  company 
recently  elected  the  following-named  officers :  Di- 
rectors, David  Henney,  E.  G.  Whittelscy,  W.  E. 
Goodwin.  A.  H.  Pitkin.  W.  F.  Henney,  D.  M.  Bar- 
ney and  Samuel  G.  Dunham;  president,  David  Hen- 
ney;   secretary   and   treasurer,    E.    G.    Whittelsey. 

The  stockholders  of  the  Urbana  (O.)  Electric  com- 
pany met  recently  and  elected  directors  as  follows: 
C.  H.  Ganson,  Frank  Chance,  George  Hitt,  John 
Powers  and  F.  E.  Valentine.  The  officers  elected 
were:  President,  Frank  Chance:  vice-president, 
Charles  H.  Ganson;  secretary  and  treasurer,  John 
Powers;  superintendent,  F.  E.  Valentine. 

Stockholders  of  the  Springfield  (O.)  Light  and 
Power  company,  a  controlling  interest  in  which  was 
purchased  recently  by  the  American  Railways  com- 
pany of  Philadelphia,  has  elected  the  following- 
named  directors:  A.  A.  McLeod  of  New  York, 
Silas  W.  Petitt  and  H.  J.  Crowley  of  Philadelphia, 
W.  A.  Scott,  Theodore  Troupe,  0.  W.  Kelley  and 
John  H.  Miller  of  Springfield. 

At  the  annual  meeting  of  the  Lebanon  (N.  H.) 
Electric  Light  and  Power  company  the  following- 
named  directors  were  chosen:  W.  S.  Carter,  G.  S. 
Rogers,  J.  E.  Lincoln,  F.  C.  Churchill,  C.  D.  Smith, 
G.  C.  Whipple  and  M.  V.  B.  Purmort.  The  di- 
rectors chose  as  officers:  President,  W.  S.  Carter; 
vice-president,  G.  S.  Rogers;  clerk,  G.  C.  Whipple; 
treasurer,  H.  M.  Day.  A  six  per  cent,  dividend  was 
declared. 

The  United  States  consul  at  Athens  is  authority 
for  the  statement  that  a  company  has  recently  been 
formed  in  that  city  known  as  the  Greek  Elec- 
trical company,  with  a  capital  of  5,000.000  drachmas 
(about  $600,000).  The  founders  are  the  Bank  of 
Athens  and  the  Societe  Generale  d' Enterprise.  The 
object  of  the  new  organization  is  to  undertake  the 
electric  lighting  of  Athens,  Pira?us,  Patras,  Syra 
and  Kalamata. 

The  Cape  Nome  Electric  Light  and  Telephone 
company  has  been  incorporated  in  San  Francisco, 
with  a  capital  stock  of  $150,000.  Although  the 
company  will  operate  in  Alaska,  its  principal  place 
of  business  will  be  in  San  Francisco,  and  its  incorpo- 
rators are  mostly  well-known  residents  of  that  ci'.y. 
The  following-named  are  officers  of  the  company: 
President,  David  Rich;  vice-president,  C.  S.  Bene- 
dict; secretary,  Eugene  Folger:  treasurer,  the  Union 
Trust  company;  corporation  counsel,  Charles  S. 
Rosener  of  Cape  Nome  and  San  Francisco.  Ma- 
chinery and  fuel  for  the  company's  plant  will  be 
shipped  soon  to  the  Cape  Nome  gold  fields. 

On  February  19th  all  the  lines,  poles,  attachments, 
franchise  and  all  of  the  property,  fixtures  and  ap- 
purtenances of  the  Glasgow  (Ky.)  Electric  Light 
and  Power  company  will  be  offered  for  sale  at  pub- 
lic auction.  The  following  statement  is  appended 
to  the  notice  of  the  sale  in  the  Louisville  (Ky.) 
Courier-Journal:  "This  property  consists  of  a  brick 
building,  70  by  72  feet;  one  150-horsepower  Cor- 
liss engine  (Cooper):  two  125-horsepower  boilers, 
and  one  120-kilowatt  General  Electric  alternating- 
current  dynamo;  all  in  first-class  condition.  The 
plant  has  been  built  a  year  and  a  half,  and  there 
is  room  to  put  in  an  ice  plant  in  connection  with 
the  electrical  business,  and  a  good  market  for  the 
same.  On  an  investment  of  $12,000.  the  plant,  as 
it  stands  pays  18  per  cent.,  and  the  income  can  be 
materially   increased." 


ELECTRIC  RAILWAYS. 

In  its  annual  report  the  Milwaukee  Electric  Rail- 
way and  Light  company  shows  that  its  total  dis- 
bursements for  the  year  just  ended  amounted  to 
$1,716,433.35,  the  net  profits  for  the  year  being  $290,- 
095.51- 

The  power  house  of  the  Dunkirk  and  Fredonia 
(N.  Y.)  Railroad  company  was  destroyed  by  fire, 
together  with  all  the  company's  cars,  on  January 
25th.  The  fire  caused  a  total  damage  to  property  of 
$-'00,000  and  two  lives  were  lost.  No  insurance  was 
tarried  on   the  power  house. 

At  the  recent  annual  meeting  of  the  Cleveland 
Electric  Railway  company  the  following-named  offi- 
cers were  elected:  President,  H.  A.  Everett;  vice- 
president,  R.  A.  Harmar;  treasurer,  E.  W.  Moore; 
secretary  and  assistant  treasurer,   F.   S.  Barton;  di- 


rectors. H.  A.  Everett.  Charles  L.  Pack.  R.  A.  Har- 
man,  E.  W.  Moore,  C.  W.  Wason,  J.  J.  Stanley, 
H.  E.  Andrews,  Myron  T.  derrick  and  James  Par- 
malce. 

At  a  recent  meeting  of  the  Toledo,  Bowling  Green 
and  Fremont  Railway  company  at  Toledo,  O..  the 
following-named  officers  were  elected  for  the  en- 
suing year:  President.  J.  A.  Huston  of  Toledo; 
vice-president,  E.  K.  Mussey  of  Elyria;  secretary. 
R.  E.  Hamblin  of  Toledo;  treasurer,  S.  C.  Schenck. 

The  Massachusetts  Railroad  Commission  has  ap- 
proved an  increase  of  the  capital  stock  of  the  Fitch- 
burg  and  Suburban  Street  Railway  company  by 
$-|4.ono,  the  proceeds  to  be  used  for  construction 
purposes.  It  has  also  approved  an  issue  of  $100,000 
stock  by  the  Clinton  and  Hudson  Street  Railway 
company. 

The  sixth  annual  report  for  the  year  1899  of  the 
Ottawa  (Out.)  Electric  Railway  company  shows  a 
net  profit  of  $85,280.37.  Out  of  this  amount  four 
quarterly  dividends  of  two  per  cent,  were  declared, 
amounting  to  $65,184.  The  gross  earnings  for  the 
year  were  $263,545.05,  an  increase  of  $31,739.03  over 
1S98.  The  company  is  building  a  4^-mile  exten- 
sion of  its  lines  to  Britannia-on-the-Bay,  and  is 
also  building  a  duplicate  power  plant  of  I.Soo  horse- 
power capacity. 

At  a  meeting  of  the  stockholders  of  the  new  San- 
dusky, Monrocville,  Bellevuc  and  Norwalk  Traction 
company,  held  in  Sandusky,  O.,  recently,  the  follow- 
ing-named directors  wrere  elected:  C.  J.  McLain  of 
New  York,  J.  L.  Bailey  of  Philadelphia.  H.  W. 
Hughes  of  Cincinnati,  W.  W.  Graham  of  Norwalk 
and  Clark  Rude,  W.  E.  Guerin,  Jr.,  and  W.  Pitt 
Rude  of  Sandusky.  Officers  were  elected  by  the  di- 
rectors as  follows:  President,  Clark  Rude;  vice- 
president.  J.  L.  Bailey;  treasurer,  James  McLain  of 
New  York,   and  secretary,   W.   E.  Guerin. 

A  dispatch  from  Sioux  City,  la.,  says  that  Chrys 
Moller,  formerly  interested  in  a  cable  line  in  that 
city,  has  returned  to  America  for  the  purpose  of 
getting  the  equipment  for  an  electric  railway  to 
connect  the  foreign  quarter  of  Tien-Tsin,  China, 
with  the  native  walled  city  of  1,000,000  inhabitants. 
English  and  Japanese  capitalists,  it  is  stated,  have 
secured  the  franchise,  which  is  the  first  for  an  elec- 
tric railway  in  China.  The  railway  will  be  three 
miles  in  length,  and  the  street  along  which  it  will 
run  is  one  of  the  most  densely  populated  in  the 
world.  The  Chinese,  Mr.  Moller  says,  have  no  ob- 
jection to  electric  railways,  and  will  welcome  the 
convenience,  while  the  foreign  population  is  suffi- 
_  cient  to  give  it  good  patronage. 

The  Southern  Ohio  Traction  company  of  Hamil- 
ton County  was  recently  organized,  with  $2,000,000 
capital  stock,  to  consolidate  the  properties  of  the 
Cincinnati  and  Hamilton  Electric  Street  Railway 
company,  the  Cincinnati  and  Miami  Valley  Traction 
company  and  the  Dayton  Traction  company. 
The  combined  lines  cover  a  distance  of  about 
54  miles.  A  temporary  organization  was  effected 
by  the  election  of  the  following-named  officers: 
President.  William  Christy;  first  vice-president,  M. 
J.  Mandcibauin;  second  vice-president,  H.  Cla-k 
Ford;  secretary  and  treasurer,  F.  T.  Pomeroy;  di- 
rectors, William  Christy,  M.  J.  Mandelbaum.  I!. 
Clark  Ford,  James  Christy,  Jr..  Peter  Schwab.  A. 
E.  Aikens,  D.  H.  Kimberley,  FI.  R.  Newcomb,  A. 
B.  McNairy,  R.  A.  Harmon,  R.  M.  Parrrialee  and 
H.   A.   Sher.win. 

Mayor  Farley  of  Cleveland  has  made  public  a 
proposition  from  the  Cleveland  City  Railway  com- 
pany asking  that  existing  franchises,  the  first  ot 
which  expires  in  eight  years,  be  renewed  for  a 
period  of  25  years  from  date.  In  return  it  agrees 
to  pay  into  the  city  treasury  $200,000  in  cash  and  pay 
17V2  per  cent,  of  the  cost  of  abolishing  all  grade 
crossings  on  its  lines.  The  company  agrees  to  sell 
six  tickets  for  25  cents,  cash  fare  to  remain  at  five 
cents.  After  the  expiration  of  eight  years,  the  com- 
pany offers  to  pay  the  city  a  percentage  of  its  gross 
receipts,  as  follows:  Two  per  cent,  for  the  first 
five  years,  three  per  cent,  for  the  second  five  years, 
four  per  cent,  for  the  third  five  years  and  five  per 
cent,  for  the  remaining  two  years  of  the  grant.  The 
company  also  agrees  to  pave  and  keep  in  repair  16 
feet    of   the   streets   through    which  its   lines   run. 


PUBLICATIONS. 


The  Western  Electrical  Supply  company  of  St. 
Louis  issues  in  small  pamphlet  form  a  condensed 
pt ice-list  fur  moo  of  articles  most  generally  used  and 
asked  for  by  the  trade.  It  is  a  book  of  60  pages 
and  is  well  arranged  and  indexed. 

The  Joseph  F.  Wangler  Boiler  and  Sheet  Iron 
Works  company  of  St.  Louis,  manufacturer  of  steam 
boilers,  tanks,  smokestacks  and  every  description 
of  boiler-plate  and  sheet-iron  work,  has  issued  a 
12-sheet  wall  calendar  for  the  current  year. 

"The  Real  Carbon  Battery"  is  humorously  de- 
picted on  an  attractive  calendar  distributed  by  the 
National  Carbon  company  of  Cleveland,  O.  An- 
other calendar  issued  by  the  National  company  is 
an  arc-light  calendar,  being  provided  with  a  moon- 
light schedule. 

A  catalogue  of  fan  motors  and  ceiling  fans  for 
alternating  current  has  just  been  issued  by  the  Em- 
erson Electric  Manufacturing  company  of  St.  Louis, 
Mo.     The  different  types  of  the  Emerson  fans  are 
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clearly  illustrated  and  described,  and  the  whole  cata- 
logue is  neatly  arranged  with  sideheads  and  index. 

A  general  view  of  Niagara  Falls  makes  attractive 
a  neat  calendar  distributed  by  the  Partridge  Carbon 
Works  of  Sandusky,  O.  The  calendar  also  sets  forth 
the  claims  for  the  Partridge  self-lubricating  motor 
brushes. 


WESTERN    ELECTRICIAN 

contains  an   abnormal   amount  of  salts,  due  to   the 
destructive   metabolism   going   on. 


TRADE  NEWS. 


AUTOMOBILES. 


It  is  reported  that  a  large  automobile  stage  is  being* 
built  by  the  People's  Automobile  company,  which 
has  been  organized  by  the  Street  Car  Men's  Union 
of  Cleveland.  The  stage  is  to  be  put  in  operation 
on  the  Broadway  route  in  Cleveland  in  competition 
with  the  Consolidated  Street  Railway  company's 
cars. 

A  dispatch  from  Boston  states  that  Senator  Bald- 
win has  introduced  in  the  Massachusetts  Senate  a  bill 
for  legislation  to  control  the  operation  of  automo- 
biles. The  bill  provides  for  such  fenders  and  wheel 
guards  as  may  be  required  by  the  railroad  commis- 
sioners, who  are  to  notify  companies  and  persons 
manufacturing  and  using  these  vehicles  within  three 
months  after  the  passage  of  the  act. 


POWER  TRANSMISSION, 

The  Arizona  Water  ^company  expects  to  furnish 
electricity  to  Phcenix,  Ariz.,  by  means  of  a  water- 
power    generating  plant,  22  miles  east  of  the  city. 

The  Long's  Peak  Power  company  has  been  in- 
corporated at  Denver,  Colo.,  to  furnish  electric 
power  for  all  purposes  to  Ward,  Central  City,  Idaho 
Springs  and,  possibly,  Denver.  The  following- 
named  gentlemen  are  officers  of  the  company : 
President,  Dr.  W.  H.  Davis;  vice-president,  J.  B. 
Copeland;  secretary,  J.  P.  Vaughn,  and  treasurer,  Dr. 
W.  T.  Boyd. 

A  dispatch  from  Vancouver,  B.  C,  states  that  the 
Canadian  government  has  granted  the  application 
of  a  company  of  New  Yorkers  who  have  a  plan 
to  utilize  the  tide  power  in  the  narrow  entrance  to 
Vancouver  harbor.  The  water  flowing  in  from  the 
Pacific  Ocean  through  this  narrow  pass  reaches 
a  high  velocity  at  a  certain  stage  of  the  tide.  With 
this  power,  it  is  asserted,  a  big  electric  plant  is  to 
be  operated  to  supply  electricity  to  the  city,  a  mile 
awav. 


MISCELLANEOUS. 


Sealed  proposals  are  being  invited,  until  February 
24th.  for  equipping  the  power  house  at  the  United 
States  General  Hospital,  at  Presidio,  San  Francisco, 
Cal.,  with  electrical  machinery.  Information  will 
be  furnished,  upon  application,  to  J.  M.  Marshall. 
deputy   quartermaster-general,    San    Francisco,    Cal. 

At  a  meeting  of  the  Chicago  Electrical  Associa- 
tion on  February  16th,  a  paper  will  be  given  on  "The 
Electrolytic  Deposition  of  Metals,"  by  C.  F.  Bur- 
gess of  the  electrical  engineering  department  of  the 
University  of  Wisconsin.  The  meetings  of  the  asso- 
ciation are  held  at  8  p.  m.,  in  room  1741  Monadnock 
building. 

The  thirtieth  annual  meeting  of  the  American  In- 
stitute of  Mining  Engineers  will  be  held  at  Washing- 
ton, D.  C,  beginning  Tuesday,  February  20th. 
Headquarters  of  the  Institute  will  be  at  the  Arling- 
ton Hotel  and  the  sessions  will  be  held  at  the  Co- 
lumbian University.  A  number  of.  papers  by  mem- 
bers of  the  United  States  Geological  Survey  and 
others  will  be  read. 

The  use  of  X-rays  in  surgical  operations  has  taken 
considerable  proportions  in  the  medical  colleges 
and  hospitals  of  Paris,  where  it  has  rendered 
valuable  services.  At  the  Hospital  St.  Louis  there 
has  been  recently  installed  a  new  laboratory  which 
will  be  especially  devoted  to  the  operations  of  skiag- 
raphy and  electro-therapeutics.  This  has  been  due 
to  the  private  enterprise  of  the  Brault  family,  which 
has  erected  it  as  a  memorial  to  Dr.  Alexander 
.  Brault,  a  prominent  physican   of  the  hospital. 

By  means  of  an  electrical  alarm  device,  arranged 
by  Detectives  Thompson  and  Early  of  the  Chicago 
Police  Department,  a  colored  porter  was  recently 
detected  stealing  money  from  a  desk  in  the  office 
of  the  Chicago  Junction  Railway  company.  For 
two  months  he  had  been  taking  money  regularly 
from  the  desk  and  the  electrical  apparatus,  which 
consisted  of  an  alarm  bell  arranged  to  ring  upon 
the  opening  of  the  desk,  was  finally  resorted  to  as 
a  means  of  apprehending  the  unknown  thief. 

Those  who  have  undertaken  the  task  pronounce 
it  no  easy  matter  to  measure  the  electrical  resistance 
of  the  blood  of  a  living  individual,  the  principal 
difficulty  depending  upon  the  fact  that  only  very 
small  quantities  of  blood  are  generally  available  at 
a  time.  The  best  results  have  been  obtained,  it  is 
stated,  by  placing  five  cubic  millimeters  of  freshly 
drawn  blood  between  two  cup-shaped  electrodes 
three  millimeters  in  diameter,  coated  with  spongy 
platinum,  and  fixed  at  0.75  millimeter  apart.  The 
average  resistance  of  normal  blc  od  at  60  degrees 
Fahrenheit  is  found  to  be  550  ohms.  A  striking 
change  is  observable  in  pernicious  ancemia,  the  re- 
sistance in  this  disease  being  sometimes  diminished 
to  about  one-half  that  of  normal  blood — the  de- 
duction in  such  cases  being  that  pernicious  amemia 


The  firm  of  Hubbard,  Hall  &  Co.  of  J05  East 
Pearl  street,  Cincinnati,  has  been  recently  organized, 
to  deal  in  factory,  mill  and  electrical  supplies. 

The  Kansas  City  Electric  Wire  Subway  company 
of  Kansas  City,  Mo.,. has  been  incorporated,  with  a 
capital  stock  of  $20,000,  by  John  Moore,  Frank 
Hagerman,  A.  R.  Dillon    and  others. 

The  Eagle  Wire  Manufacturing  company  of  Chi- 
cago was  recently  incorporated,  with  a  capital  stock 
of  $2,500,  to  manufacture  electrical  appliances  and 
supplies.  The  incorporators  are  Frank  G.  Jones, 
Emma  Ilg  and  John  W.  Duncan. 

At  the  annual  meeting  of  the  stockholders  of  the 
Berlin  Iron  Bridge  company,  held  at  the  office  of 
the  company  in  East  Berlin,  Conn.,  on  January 
29th,  the  capital  stock  was  increased  to  $750,000. 
The  following-named  directors  were  elected: 
Charles  M.  Jarvis,  Frank  L.  Wilcox,  S.  H.  Wilcox, 
H.  H.  Peck,  George  H.  Sage,  D.  E.  Bradley  and 
Seymour  N.   Robinson. 

Stockholders  of  the  American  Steel  and  Wire 
company,  at  the  annual  meeting  on  February  20th, 
will  be  asked,  among  other  things,  to  give  to  the 
company  power  to  engage  in  and  carry  on  in  all 
respects  the  business  of  buying,  acquiring,  selling, 
operating  and  using  mines  and  mining  products  of 
every  kind  and  character;  to  engage  in  the  business 
of  constructing,  buying,  selling,  leasing  and  operat- 
ing railroads,  wharfs,  piers  and  kindred  businesses 
and  enterprises;  to  engage  in  operating  steamships 
and  other  methods  of  water  transportation,  and  to 
guarantee  the  payment  of  and  assume  the  obliga- 
tions of  other  corporations  and  firms. 

The  Montauk  Multiphase  Cable  company  states, 
in  a  little  circular  recently  issued,  that  22  lives  were 
s?ved  by  the  alarm  given  by  its  cable  in  the  recent 
fire  in  Joseph  Pulitzer's  house  in  New  York  city.  This 
cable  is  sold  by  the  Montauk  company  in  quantities 
from  five  to  5,000  feet,  as  may  be  desired.  When 
buildings  are  provided  with  danger  lines  formed  of 
the  cable,  the  company  asserts  that  it  is  possible  to 
save  the  building  as  well  as  the  lives  of  those  within 
in  case  of  fire.  The  Montauk  company  recently 
entered  into  an  equitable  working  agreement 
wliereby  an  auxiliary  company  now  being  organ- 
ized secures  the  privilege  of  representing  the  Mon- 
tauk company  as  sole  selling  agent  in  a  field  cover- 
ing one-twelfth  of  its  territory. 

Rand,  McNally  &  Co.,  Chicago,  the  well-known 
publishers,  announce  that  they  h^ve  recently  placed 
on  the  market  a  new  edition  of  their  "Atlas  of  Two 
Wars,"  which  is  valuable  in  following  the  events 
in  South  Africa  and  the  Philippines.  This  atlas 
contains  iS  pages  of  maps  and  letter-press,  the  size 
of  page  being  11  by  14  inches.  Among  the  contents 
are  maps  of  Luzon,  the  Philippines,  South  Africa, 
and  a  map  of  the  seat  of  war  in  Cape  Colony  and 
Orange  Free  State,  showing  roads,  rivers,  moun- 
tains, etc.,  which,  of  course,  is  of  special  interest  at 
the  present  time.  The  atlas  also  contains  a  large 
map  of  the  United  States,  showing  secessions  of 
territory,  from  what  nations  secured,  dates,  etc.,  a 
Mercator  map  of  the  world  and  maps  of  Puerto  Rico, 
Cuba,  Alaska  and  Hawaii. 

Users  of  cedar  poles  for  electrical  purposes  will 
be  interested  to  know  that  a  new  firm  has  been 
started  in  Chicago  by  John  H.  Fowler,  1701  Fisher 
building.  Mr.  Fowler  will  handle  telephone  and 
electric-light  poles,  also  piling,  bridge  timbers  and 
car  material,  but  his  specialty,  as  far  as  the  elec- 
trical trade  is  concerned,  will  be  high-class  telephone 
and  electric-light  poles.  Mr.  Fowler  is  not  un- 
known to  the  trade  by  any  means,  as  for  six  years 
he  was  connected  with  Naugle,  Holcomb  &  Co.,  as 
general  sales  agent.  This  long  service  with  the 
well-known  house  mentioned  is  a  testimonial  of  Mr. 
Fowler's  ability  in  the  pole  business.  Mr.  Fowler 
starts  out  prepared  to  furnish  a  strictly  first-class 
product,  or,  as  he  expresses  it,  "good  poles  with 
small  butts  and  as  straight  as  a  string."  The  best 
evidence  of  the  truth  of  this  assertion  lies  in  the 
fact  that  he  will  have  a  western  office  at  Tacoma, 
Wash.,  where  he  will  have  command  of  an  extensive 
stock  kept  in  the  vicinity  of  Tacoma.  The  impor- 
tance of  this  to  western  buyers  will  be  appreciated. 
The  eastern  market  will  be  taken  care  of  from 
Chicago.  In  view  of  Mr.  Fowler's  long  experience 
in  the  pole  business  and  practical  knowledge  ;of  the 
needs  of  the  trade,  it  is  safe  to  say  he  will  .even  at 
the  start,  command  a  nice  share  of  the  western  pole 
business. 


BUSINESS. 


Kohler  Bros,  of  Chicago  recently  installed  the 
electrical  equipment  and  did  the  wiring  in  the  new 
factory  plant  of  the  H.  W.  Caldwell  &  Son  com- 
pany,  Chicago. 

The  Electric  Appliance  company  of  Chicago  re- 
ports a  steadily  increasing  sale  of  Packard  lamps.  It 
says  that  there  is  nothing  in  this  world  that  brings 
results  as  quickly  as   advertising  a  good  article. 

The  Sprague  Electric  company  has  contracted 
to  furnish  and  install  complete,  for  the  Plymouth 
Cordage  company,  two  75-kilowatt.  direct-connected 
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generating  sets,   each  consisting  of  a  14  by  14-inch 
Ames  engine  and  a  75-kilowatt.  split-pole  generator. 

The  Great  Western  Smelting  and  Refining  com- 
pany, 173-189  West  Kinzie  street,  Chicago,  111.,  re- 
ports an  unprecedented  trade  in  its  XXXX  nickel 
babbitt  this  season,  and  says  that  the  Chicago  Edison 
company  and  other  concerns  of  equal  prominence 
are  using  it  exclusively,  after  competitive  tests  with 
nearly  every  other  high-grade  babbitt  in  the  market. 

Vice-president  Fred.  C.  Laufketter  of  the  Com- 
mercial Electrical  Supply  company  of  St.  Louis 
made  a  flying  trip  to  Chicago  last  week.  From  all 
accounts,  the  Commercial  company  is  doing  an  ex- 
ceptionally fine  business.  In  fact,  the  management 
states  that  the  company  is  simpl}  overrun  with  or- 
ders, and  that  at  no  time  during  the  last  year  has 
it  been  so  busy. 

It  is  stated  by  the  Siegrist  Lubricator  company, 
of  St.  Louis  that  the  McCormick  Harvesting  Ma- 
chine company  of  Chicago,  after  a  personal  inspec- 
tion of  the  Siegrist  automatic  oiling  system  at  the 
power  house  of  the  Metropolitan  West  Side  Elevated 
Railroad  company  of  Chicago  and  a  thorough  in- 
spection of  all  other  oiling  devices,  has  awarded 
the  Siegrist  company  the  contract  to  equip  its  two 
new  power  houses  with  the  Siegrist  oiling  system. 

The  O.  C.  Little  Pulley  Coating  company  of 
Menasha,  Wis.,  reports  a  very  successful  business 
in  the  sale  of  its  commutator  compound.  This  is 
an  old-established  compound,  and  the  manufacturer 
says  that  although  it  is  unnecessary  to  state  its  good 
points  and  its  advantages,  yet  it  will  seem  fitting  to 
mention  one  or  two  of  them,  which  it  does  as  fol- 
lows: "When  applied  to  a  commutator  the  com- 
pound will  give  a  polished  surface  and  keep  the 
commutator  from  cutting,  thus  preventing  spark- 
ing." The  compound  is  said  to  be  indorsed  by  all 
who  have  used  it,  and  is  also  guaranteed  by  the 
O.  C.  Little  company. 

In  the  fall  of  1S9S  the  Boston  Edison  company 
ordered  some  1,500  Wright  indicators  and  applied 
the  Wright  system  to  a  large  portion  of  its  business. 
An  order  has  now  just  been  placed  with  the  General 
Incandescent  Arc  Light  company  of  New  York  for 
2,040  additional  Wright  meters  of  various  sizes. 
The  Boston  Edison  company  is  earning  and  paying, 
practically,  eight  per  cent,  on  its  whole  investment 
(stocks  and  bonds  averaged),  as  good  a  record, 
probably,  for  its  stockholders  as  any  similar  com- 
pany in  the  United  States.  That  such  a  company, 
after  a  thorough  trial  of  the  Wright  system,  should 
then  place  an  order  for  over  2,000  Wright  meters  is 
a  fact,  says  the  "G-I"  company,  as  the  General  In- 
candescent Arc  Light  company  is  popularly  known, 
which  should  be  carefully  considered  by  every  man- 
ager of  an  electric-lighting  company.  The  G-I  com- 
pany last  week  brought  out  another  booklet  which 
summarizes  in  an  attractive  mar-ner  the  uses  and 
results  of  the  Wright  instrument.  Actual  figures 
supplied  from  the  statistics  of  many  foremost  con- 
cerns   make  the  pamphlet  attractive  reading. 

The  B.  F.  Sturtevant  company  of  Boston,  Mass., 
has  received  the  following  unsolicited  letter  from 
James  McKinney  &  Son  of  Albany,  N.  Y.:  "It  may 
be  of  interest  to  you  to  know  that  when  our  firm 
was  established  in  1857  we  put  in  the  first  Sturtevant 
blower  for  cupola  purposes  that  was  used  in  Albany. 
When  we  built  our  present  works  in  1S72  we  put 
in  the  second  blower  of  your  make,  of  much  larger 
capacity  than  the  first  one,  and  which  has  given 
us  continuous  good  'service  ever  since.  We  have 
always  taken  a  good  deal  of  interest  in  the  question 
of  melting  iron  and  in  comparing  notes  with  other 
foundrymen.  We  have  not  yet  found  anyone  doing 
any  better  melting,  with  the  same  amount  of  fuel, 
than  ourselves.  It  is  for  this  reason  that  when  we 
took  up  the  question  cf  induced  draft  for  our  boiler 
we  turned  to  the  Sturtevant  blower  for  the  third 
time,  and  did  not  consider  any  other  make.  We 
are  expecting  that  our  experience  with  this  third 
blower  will  be  just  as  satisfactory  as  with  the  other 
two.  We  also  run  all  of  our  blacksmith  fires  with 
•  one  of  your  blowers,  and  begin  to  think  that  we 
are  becoming  old  customers  after  having  used  them 
for  42  years.'* 

W.  N.  Matthews  &  Bro.,  Carleton  building,  of  St. 
Louis,  are  succeeding  nicely  in  their  business  as 
manufacturing  agents  and  dealers  in  "used"'  ma- 
chinery. Messrs.  Matthews,  a  year  or  so  ago,  had 
placed  in  their  hands  a  large  line  of  "used"  ma- 
chinery, very  little  of  which  now  remains  for  sale. 
The  skillful  manner  in  which  the  firm  has  handled  this 
consignment  of  machinery  has  led  to  a  handsome 
increase  of  patronage  on  the  part  of  those  who  de- 
sire to  dispose  of  heavy  second-hand  electrical  ma- 
chinery. Matthews  &  Bro.'s  latest  consignment  is 
one  consisting  of  a  number  of  street  cars.  In  ad- 
dition to  their  "used"  machinery  business,  the 
Messrs.  Matthews  have  s-ecured  a  fine  line  of  east- 
ern agencies  and  are,  to  put  it  metaphorically,  "mak- 
ing hay"  while  the  business  "sun  shines."  This 
concern  has  recently  accepted  the  St.  Louis  agency 
for  Cling-surface,  a  heavily  advertised  electrical 
specialty  that  is  finding  considerable  favor  among 
belt  users  who  have  had  trouble  with  tight  and 
slipping  belts.  Cling-surface  is  manufactured  in 
Buffalo,  but  Matthews  &  Bro.  are  now  looking 
after  the  St.  Louis  stock  and  are  pushing  the  ma- " 
terial  aggressively  throughout   their  territory. 
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The   Western   Electrical   Supply  company  of  St. 
reports   that    there   never   has    been   greater 
activity    in     electric-lighting    circles     than     at     the 
I  time.     It  states  that  the  demand  for  its  well- 
known  brand  of  Monarch  incandescent  lamps  has 
large  that  it  is  having  difficulty  in  sup- 
plying them.     The  company  has  gradually  improved 
this  lamp,  so  that  now  it  claims  to  have  a  lamp  that 
it  can  absolutely  gtiarantee  as  to  life,  efficiency  and 


sustained  candlepower.  To-day  the  name  "Mon- 
arch" on  a  lamp,  the  Western  company  says,  is  a 
guarantee  that  it  is  the  best  that  skill  and  money 
can  produce.  The  company  also  states  that  the 
success  of  its  new  copper-case  enclosed  arc  lamps 
has  been  instantaneous,  and  that  though  they  have 
been  on  the  market  only  a  short  time,  it  is  daily 
receiving  duplicate  orders  for  them.  In  all  cases 
where  there  have  been  competitive  tests,  these  lamps 


are  said  to  have  demonstrated  their  superiority  as  to 
general  efficiency,  accessibility  to  mechanism,  regu- 
lation, current  consumption  and  volume  of  light. 
The  solid  copper  case  on  an  arc,  it  is  asserted,  has 
demonstrated  itself  to  be  the  only  perfect  and  logi- 
cal covering  for  an  arc  lamp.  The  company  has 
gotten  out  several  extremely  interesting  and  read- 
able pamphlets  describing  and  illustrating  these 
lamps,  which  will  be  mailed  on  application. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


081,     Process   of    Unhairing    Animal    Hides    or 

Skins.     George   D.   Burton,  Boston.  Mass..   as- 

-..  the   United  States   Electrical   Leather 

--    company   of   Maine.     Application    filed 

March   5.    1S98. 

The  process  consists  in  subjecting  the  hides  or  skins 
chairing  solution  and  a  current  or 
electricity  passed  through  the  solution,  the  current  enter- 
ing ihe  solution  and  passiog  out  therefrom  at  points  away 
from  the  hides  or  skins,  and  beins  of  sufficient  volume  to 
raise  the  hair  and  permit  circulation  through  it. 

electric    Signaling   Device   for    Crossings. 
Fuchs,   Dresden.   Germany.     Application 
filed  November  1,  189S. 

The  system  comprises  an  electric  railroad  provided 
with  interseciog  lines,  trolley  wires  for  supplying  current 
■hereto,  insuUied  sections  in  the  irolley  wires  adjacent 
tlie  crossing,  independent  signals  through  which  current  is 
supp'ied  to  the  insulated  sections  of  the  intersecting  hoes 
and  a  common  main  for  supplying  current  to  both  signals 
and  insulated  sections. 


NO     642   159 

042,123.  Dynamo-electric  Machine.  Ernst  W.  G. 
C.  Hoffmann,  Charlottenburg.  Germany,  as- 
signor to  the  Siemens  &  Halske  Electric  com- 
pany of  America,  Chicago,  111.  Application  filed 
July  21,  1809. 

The  machine  combines  a  stationary  member,  a  rotaUble 
member,  means  tor  supporting  and  permitting  the  rota- 
ton  of  the  'normally  stationary  member  and  adjusting 
mechanism,  permitting  the  relative  adjustment  of  tbe 
stationary  and  rotatable  members,  whereby  the  air-gap  is 
regulated. 

642,141.  Web  Shifter  and  Regulator.  Fred  Lyon, 
Ithaca,  N.    V.     Application   filed  April  5.   1899. 

Part  of  the  mechanism  in  a  shifter  and  regulator  of  mov- 
ing paper  or  other  flat  material  in  a  machine  is  operated 
by  means  of  an  electromagnet. 

642.159.  Electric  Switch.  Ira  Robbins,  Camden, 
N.  J.,  as.-ignor  to  Timothy  D.  Kelly,  Philadel- 
phia, Pa.     Application  filed  May  26,  1899. 

There  is  described  the  combination  with  a  pivoted 
switch  the  trolley  wire  and  the  fixed  contacts,  of  a  trolley 
and  its  po'e.  swinging  weighted  contacts  on  the  pole  inde- 
pendent oT  the  trolley  and  electrical  devices  and  connec- 
tions for  actuating  the  switch.     (See  cut.) 

642,164.     Alternating-current    Wattmeter.     Karl    O. 

hrottke,   Jierlin.  Germany,  assignor  to  the 

Siemens  &   Halske   Electric  company  of  Amer- 

Chicago,    111.     Application    filed    April    22, 

1899. 

Combined  with  a  transformer  having  a  winding  in  cir- 
cuit with  main  conductors  are  a  secondary  winding  there- 
for, a  wattmeter  having  one  winding  out  of  circuit  with 
the  main  conductors  and  in  circuit  with  the  secondary  of 
tbe  transformer,  a  second  wioding  receiving  its  current 
independently  of  tbe  transformer,  and  a  phase  modifier  to 
restore  the  proper  phase  relation  between  the  currents  in 
the  coils  of  the  meter  that  would  otherwise  be  destroyed 
by  the  transformer, 

642,167.     Electric-sparking  Plug   for   Explosive  En- 
Frederick  R.  Simms,  London,  England. 
Application   filed  July  7,   1899. 

I!.-  inventor  describes  the  combination  with  an  elec- 
tric igniting  device  provided  with  electric  terminals,  of 
indi  pi  tirli  0!  of  the  means  for  introducing  the  ex- 
rharge  for  the  cylinder,  for  introducing  a  quantity 
of  highly  inflammable  liquid  adjacent  to  the  igniting  point 
of  the  terminals,  for  the  purpose  of  insuring  the  explosion 
of  tbe  cylinder  charge. 

■  1.  1  in  Minding  Shoe  for  Electric  Wires. 
Thomas  II.  Stokes,  Lincoln,  111.  Application 
filed  June  12,  1899. 

A  groundiug  device  for  an  electric  wire  is  described 
eompi  barpened  at  its  lower  end    and  having 

a  transverse  hole  for  receiving  a  grounding  wire. 

642,216.  Unit  Multiple  System  of  Control  for  Elec- 
tric Railways.  Frederick  C.  Esmond.  New 
York,  X.  V.,  assignor  to  the  Esmond  Electric 
Traeii"  ;naling  company  of  West   Vir- 

ginia.    Application  filed  September  27,  1898. 

A  pair  of  conductors  extending  through  a  car  are  com- 
bined with  a  mot  r  carried  by  the  car  and  having  its  field 
between  the  conductors  and  its  armature  tapped  into  the 
mi'!. lie  ot  the  held,  a  controller  connected  with  an  electric- 
cm  rent  supply,  a  reversing  switch  connected  with  the 
controller  and  conductors  whereby  current  may  be  sent 
through  one-half  the  field  in  either  direction. 

U4J.J52.  Automatic  Electric  Heat  and  Fire-alarm 
System.     Richard  P.  Osgood  and  John  D.  Os- 


Issued  January  jot   /goo. 

good,    Methuen,    Mass.     Application    filed    Sep- 
tember 29,  1S99. 

In  the  system  are  one  or  more  loop  circuits  or  engine- 
house  circuits,  each  including  in  series  one  or  more  re- 
versible batteries  and  translating  devices,  a  source  of 
electrical  energy,  and  a  circuit-closing  device  between  the 
source  of  electrical  energy  and  the  reversible  batteries, 
whereby  the  energy  of  tbe  batteries  is  released  and  the 
translating  devices  are  brought  into  activity, 

642,332.  Safety  Device  for  Elevators.  Murray  M. 
Hunter,  Milwaukee,  Wis.  Application  filed 
August   10,    1899. 

The  device  combines  an  elevator  shaft,  an  opening  and 
closing  door  at  the  landing  of  the  shaft,  an  elevator  cage,  a 
normally  broken  electrical  circuit,  mechanism  carried  by 
the  elevator  cage  and  adapted  to  be  carried  out  of  oper- 
ating position  and  thereby  complete  the  circuit  when  the 
elevator  cage  leaves  a  landing,  and  when  a  door  is  left 
open  or  partially  open,  and  an  alarm  within  the  circuit, 
the  alarm  being  adapted  to  be  sounded  when  the  circuit  Is 
completed  by  reason  of  the  elevator  cage  leaving  a  landing, 
and  a  door  being  left  open  or  partially  open. 

642.362.  Signal.  Mathias  Pfatischer,  Philadelphia, 
Pa.     Application  filed  October  30,  1899. 

In  an  electric  signaling  device  are  combined  a  line  cir- 
cuit including  a  source  of  cutrent  and  transmitting  ani 
receiving  stations,  lamps  at  the  stations,  means  at  the 
transmitting  station  arranged  to  establish  a  current  through 
both  lamps  and  manifest  a  signal  at  the  receiving  station 
by  the  illumination  of  the  lamp  thereat,  a  normally  open 
shunt  circuit  arranged  to  bridge  resistance  in  the  line  cir- 
cuit at  the  receiving  station,  and  means  at  the  receiving 
station  arranged  to  close  the  shunt  circuit,  thereby  modify 
the  current  established  in  the  line  circuit,  and  manifest  a 
return  signal  at  the  transmitting  station  by  the  illumination 
of  the  lamp  thereat. 

642.363.  Trolley  Pole.  Frank  Pfent,  Grenier,  and 
Louis  A.  Moran,  Grosse  Point,  Mich.  Appli- 
cation filed   May   r,    1899. 

The  mechanism  has  a  supporting  frame,  a  ro:king  base 
jouroaled  in  the  sides  of  the  frame  provided  with  seg- 
ments at  its  extremities,  rock  shafts  toward  opposite  ends 
thereof  provided  with  segments  toward  the  extremities 
thereof,  a  spring  carried  by  the  base  to  flex  in  a  direction 
transverse  to  tbe  rocking  of  the  base,  a  standard  carried 
by  the  spring,  and  flexible  connections  to  connect  the  seg- 
ments of  the  rock  shafts  with  the  segments  of  the  rockiDg 
base. 

642.364.  Electric  Motor.  Edwin  S.  Pillsbury,  St. 
Louis,  Mo.     Application  filed  August  28,  1S99. 

An  induction  motor  is  described  which  combines  an 
armature,  a  field  core  provided  with  polar  projections, 
main  coils  including  a  plurality  of  the  polar  projections  to 
form  the  different  poles,  the  coils  being  so  arranged  that 
the  magnetic  lines  of  force  are  most  intense  at  about  the 
center  of  each  pole,  and  phase  or  starting  coils  which  in- 
clude a  plurality  of  the  polar  projections  of  each  pole, 
whereby  when  the  coils  are  energized  the  phase  or  start- 
ing coils  cause  the  center  of  magnetism  to  be  laterally 
displaced  to  produce  an  asymmetric  field.     (See  cut.) 

642,379.  Electric  Signaling  Apparatus.  Plowell  W. 
Souder,  Tamaqua,  Pa.  Application  filed  Au- 
gust 28,  1899. 

In  an  electric-railroad  signaling  system  are  combined  a 
plurality  of  crack  sections,  two  automatic  electrically 
operated  sunals  for  each  section  of  track,  located  one 
near  each  end  thereof,  and  means  whereby  the  passage  of 
a  car  onto  or  off  of  any  particular  section  of  track  will 
shift  the  signals  of  the  section  and  illuminate  the  signals 
of  the  adjacent  ends  of  the  neighboring  track  sections. 
(See  cut.) 


NO.    642,364 

642,408.  Sanitary  Attachment  for  Telephonic  Ap- 
pliances. Arthur  J.  Wolff,  Hartford,  Conn. 
Application  filed  June  7,   1899. 

The  attachment  consists  of  a  holder,  and  a  conical 
mouthpiece  of  paper  open  at  both  ends  and  so  constructed 
and  applied  to  the  holder  as  to  provide  an  air-space  be- 
tween the  periphery  of  the  inner  end  of  the  mouthpiece 
and  the  adjacent  surrounding  portion  of  the  holder. 

642,414.  Manufacture  of  Electrical  Resistances. 
Josef  F.  Bachmann  and  Adolf  Vogt,  Vienna, 
Austria-Hungary,  assignors  of  twenty-one 
twenty-fifths  to  Josef  Kirclmcr,  Albert  IConig, 
Carl  Camillo  Weincr  and  Alexander  Jorg,  Vi- 
enna.    Application  filed  October  8,  1897. 

The  process  consists  in  forming  a  plastic  mass  from  a 
mixture  of  a  conductor  and  a  non-conductor  of  electricity, 
molding  or  otherwise  converting  the  compound  into  the 
shape  desired,  drying  and  embedding  the  dried  article  in 
carbon  and  heating  it  to  a  high  temperature. 

642,454.  Maximum  Indicator.  Crawford  R.  Brown, 
Dedham,  Mass.  Application  filed  August  7, 
1899. 

The  indicator  comprises  an  electric  meter  having  a  mov- 
able member,  a  retarder  for  the  member  and  a  motor  for 
the  retarder  controlled  by  the    member. 


r,    Machines. 
Application 


642,457.  Break  Indicator  for  Twistin 
George  F.  Ivey,  Forest  City,  N.  C. 
filed  August    11,    1899. 

In  the  apparatus  the  strands  or  threads  to  be  twisted 
into  a  single  strand  are  arranged  in  sections  and  there  are 
provided  a  circuit  closer  for  each  strand  or  thread  and 
normally  held  open  thereby,  and  an  alarm  device  having 
an  independent  indicator  for  each  section  and  in  electrical 
connection  theiewith,  whereby  should  a  break  occur  in 
any  section  the  location  of  the  section  wili  be  indicated 
without  causing  a  stopping  of  the  machine. 

642.521.  Junction  Box  for  Electrical  Conductors. 
Edwin  T.  Greenfield,  New  York,  N.  Y.  Ap- 
plication filed  December  18,  1899. 

The  box  is  composed  of  two  parts,  one  of  which  is  pro- 
vided with  openings  and  the  other  with  corresponding 
disks  adapted  to  close  the  openings,  when  the  two  parts 
of  the  box  are  put  together. 

642.536.  Combined  Dental  Engine  and  Chair. 
Charles  C.  Southwell,  Milwaukee,  Wis.  Appli- 
cation   filed   September    14,    1898. 

An  adjustable  chair  is  combined  with  a  tubular  standard 
or  support  carried  by  the  chair,  electrical  conductors 
extending  through  the  tubular  standard  or  sup- 
port, an  electrical  device  with  which  the  electrical 
conductors  are  connected,  an  air  cooduit  leading  to  or 
through  the  tubular  standard  or  support,  and  a  suitably 
connected  tube  for  finally  receiving  the  air  and  for  dis- 
charging the  same. 


NO.     642-379- 

642,551.  Mechanism  for  Driving  Dynamos  for  Elec- 
tric Lighting  on  Railway  Cars,  etc.  Patrick 
Kennedy,  New  York,  N.  Y.,  assignor  to  the 
Columbian  Electric  Car-lighting  and  Brake  com- 
pany of  New  Jersey.  Application  filed  July  8, 
1899. 

The  mechanism  consists  essentially  of  a  driving  band 
composed  of  a  belt  provided  with  cogs  having  spaces  be- 
tween them  along  the  length  of  the  belt  and  V-shaped  in 
their  cross-section,  adapted  to  hug  the  surfaces  of  the 
grooves  of  the  dynamo  and  axle  pulleys  and  to  bear  lat- 
erally against  the  surfaces  to  move  an  idler  pulley  along 
the  shaft  of  a  bracket  when  the  angle  of  the  band  with 
reference  to  the  dynamo  shaft  is  changed. 

642.553.  '  Rail  Bond.  Charles  J.  Mayer,  Philadel- 
phia, Pa.,  assignor  to  the  Protected  Rail  Bond 
company,  Philadelphia,  Pa.  Application  filed 
December  1,  1899. 

In  the  bond  combined  with  a  laterally  projecting  rail 
member  having  two  faces,  whereof  one  is  in  a  plane  in- 
clined to  the  plane  of  the  other  face,  are  a  terminal  stud 
comprising  a  pillar  adapted  to  enter  a  suitable  opening  in 
the  rail  member,  and  a  base,  the  base  having  two  faces 
respectively  arranged  in  planes  parallel  to  the  faces  of  the 
rail  member. 

642.554.  Rail  Bond.  Charles  J.  Mayer,  Philadel- 
phia, Pa.,  assignor  to  the  Protected  Rail  Bond 
company,  Philadelphia,  Pa.  Application  filed 
December  1,  1899. 

A  rail  bond  for  girder  rails  is  desciibed.  It  has  a  term- 
inal stud  comprising  a  pillar  and  a  base,  the  pillar  pro- 
jecting from  the  base  at  right  aDgles  to  its  lower  face  and 
the  base  having  an  upper  inclined  face,  a  lower  horizontal 
face  and  cut  away  or  beveled  at  its  inner  periphery  or 
outline. 

642,563.  Electrical  Measuring  Instrument.  Freder- 
ick M.  Bennclt,  New  York,  N.  Y.  Application 
filed  April  29,  1S98.     Renewed  July  3,  1899. 

In  combination  are  a  coil,  an  excitable  metallic  material 
set  above  the  coil,  and  provided  with  bearings  projecting 
downward  and  having  eccentrically  located  pivots,  so 
that  Ihe  outer  portions  of  the  excitable  material  will  work 
respectively  In  and  out  of  the  coil,  the  excitable  material 
being  provided  with  an  index  linger,  whereby  a  rocking 
and  eccentric  motion  of  tbe  excitable  material  is  pro- 
duced. 

Designs. 

32.160.  Battery  Plate.  John  T.  Storey,  Philadel- 
phia, Pa.  Application  filed  December  29,  1899. 
Term  of  patent,  14  years. 

32.161.  Electrode  or  Battery  Plate.  Willard  F. 
Richards,  Buffalo,  N.  Y.  Application  filed  De- 
cember 13,  1897.     Term  of  patent,  14  years. 

32.162.  Telephone-receiver  Holder.  Clarence  D. 
Wilson,  Columbus,  O.  Application  filed  Janu- 
ary 3»  i9<JO.     Term  of  patent,  seven  years. 
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Death  of  George  L.  Beetle. 

Among  the  personal  paragraphs  in  the  Western 
Electrician  of  last  week  was  one  announcing  the 
serious  illness  of  George  L.  Beetle,  the  veteran  sales- 
man of  the  Western  Electric  company,  and  express- 
ing the  hope  that  the  sick  man  might  soon  recover. 
The  wish  was  a  vain  one,  however,  for  Colonel 
Beetle.,  as  everybody  called  him,  died  before  the 
paper  containing  the  notice  reached  its  subscribers. 
Death  occurred  on  Thursday  evening.  February 
Sih,  and  was  due  to  a  general  breaking  down  of 
the  system  from  organic  disease.  For  some  time 
Mr.  Beetle  had  been  in  poor  health,  his  trouble  dat- 
ing back  to  injuries  received  in  a  railroad  accident 
in  Michigan  about  eight  years  ago.  However,  na- 
ture had  gifted  him  with  a  fine  constitution,  and  al- 
most until  the  last  it  was  hoped  that  he  might  again 
leave  his  bed.  Funeral  services  were  held  at  his 
home,  15  Stanley  Terrace,  Chicago,  on  Sunday  last, 
and  on  the  following  day  the  body  was  taken  to 
Janesville.  Wis.,  the  old  home  of  the  family,  for 
interment. 

George  L.  Beetle  was  over  67  years  of  age,  and 
from  boyhood  he  had  been  connected  with 
electrical  pursuits.  He  had  an  open, 
genial,  sunny  nature  and  probably  had 
more  personal  friends  among  the  older 
electrical  men  of  the  United  States  than  any 
other  man  in  the  business.  He  was  at 
home  in  all  sections  of  the  country,  and 
his  benevolent  aspect  and  silver  hair  and 
whiskers  made  him  a  familiar  figure  at 
many  gatherings  of  electrical  men.  He 
was  a  natural  diplomat,  a  smoother  of  diffi- 
culties and  a  conciliator,  and  his  talents  of 
this  character  proved  very  valuable  in  many 
instances  where  delicate  negotiations  were 
needed  to  bring  together  men  whose  in- 
terests seemed  to  conflict. 

In  expressing  his  deep  sorrow  at  the 
death  of  his  colleague,  Mr.  John  Young 
of  the  Western  Electric  company  spoke 
thus:  "Having  been  associated  with  Col- 
onel George  L.  Beetle  for  over  20  years, 
I  cannot  speak  too  highly  of  his  many 
endearing  qualities.  Perhaps  none  en- 
gaged in  the  electrical  field  was  so  well  and 
favorably  known.  His  early  labors  as  a 
telegrapher  brought  him  into  contact  with 
the  most  prominent  of  those  engaged  in 
the  development  of  the  art  in  those  pioneer 
days.  He  was  also  prominently  identified 
with  the  building  upand  early  success  of  the 
telephone  and  took  a  just  pride  in  its  won- 
derful growth.  His  genial,  pleasant  nature 
made  friends  everywhere.  He  was  truly  a 
type  of  a  gentleman  of  the  old  school.  Al- 
ways rcat  in  appearance  and  of  irreproach- 
able manners,  he  carefully  observed  all  the 
courtesies  and  amenities  of  life.  His  in- 
tercourse with  associates  and  friends  was 
frank,  open  and  direct.  His  character  may 
be  summed  up  as  that  of  a  man  who  pos- 
sessed the  ardent  buoyancy  of  youth, 
blended  with  the  dignity  of  mature  years. 
His  memory  will  long  be  revered  by  his 
family  and  friends.*' 

Mr.  Beetle  was  born  at  Edgartown, 
Mass..  July  7.  1832.  At  the  age  of  14  he 
moved  with  his  parents  to  Milwaukee,  Wis.  In 
the  spring  of  1847  he  entered  the  service  of  the 
Erie  and  Michigan  Telegraph  company  (Speed  and 
Cornell  line)  as  messenger  boy.  In  about  one 
year  he  was  promoted  to  the  position  of  operator. 
Soon  after  he  was  employed  by  the  Wisconsin 
Telegraph  company,  and  opened  the  offices  at 
Waukesha.  Whitewater,  Fort  Atkinson  and  Jef- 
ferson. He  returned  to  Milwaukee  in  1848,  and 
after  a  short  stay  in  that  city,  went  to  work  for 
Colonel  Hotchkiss,  and  opened  the  telegraph  offices 
at  Beloit,  Wis.,  and  Rockton,  Belvidere  and  Wood- 
stock, 111.  In  the  winter  of  1S49  he  returned  to 
Milwaukee  and  again  entered  the  service  of  the 
Wisconsin  Telegraph  company,  and  after  remaining 
several  years  with  that  corporation,  he  accepted  a 
position  with  the  Western  Union  Telegraph  com- 
pany, that  company  having  bought  the  controlling 
interest  in  the  Erie  and  Michigan  Telegraph  com- 
pany. 

In  1855  Mr.  Beetle  was  appointed  manager  of  the 
Milwaukee  office.  He  resigned  in  1857  and  re- 
moved to  Janesville,  Wis.,  having  accepted  a  position 
with  the  Wisconsin  and  the  Illinois  and  Mississippi 
Telegraph  companies.  He  remained  with  these  com- 
panies until  1861.  when  he  was  appointed  joint 
ticket  agent  at  Janesville  for  the  Chicago  and  North- 
western and  the   Chicago,  Milwaukee  and  St.  Paul 


Railroad  companies,  retaining  his  place  as  manager 
of  the  telegraph  office,  so  far  as  related  to  the  in- 
terests of  the  railroads. 

During  the  Civil  War  Mr.  Beetle  was  earnest  in 
his  loyalty  to  the  government,  and  under  the 
direction  of  the  governor  of  the  state  of  Wisconsin 
he  was  actively  engaged  in  forwarding  the  troops  of 
that  state  to  the  front.  It  was  in  the  performance 
of  this  patriotic  duty  that  he  acquired  the  title  of 
colonel. 

Although  indirectly  connected  with  the  telegraph 
service  until  the  winter  of  1871,  he  was  not  actively 
engaged  in  the  business  after  1862-1863.  In  Feb- 
ruary, 1871,  Mr.  Beetle  resigned  his  position  at 
Janesville  and  removed  to  Chicago.  In  1874  he 
accepted  a  position  with  the  Western  Electric  com- 
pany, but  a  few  years  later  he  resigned  to  go  to 
Europe  to  introduce  Edison's  electric  pen — an  in- 
vention then  thought  to  have  a  great  future.  Mr. 
Beetle  spent  some  time  abroad,  making  his  head- 
quarters in  Faris,  and  he  had  some  connection  with 
the  introduction  of  the  telephone,  then  a  novelty, 
in  the  French  capital. 


this  work  Mr.  Beetle  traveled  widely  and  added 
largely  to  an  already  extensive  acquaintance  among 
telegraph  and  telephone  men.  He  was  a  faithful 
attendant  at  all  the  old  telephone  conventions  during 
the   'So's. 

About  the  year  1884  Mr.  Beetle  engaged  in  busi- 
ness for  himself,  with  Henry  B.  Lytle  and  Frank 
Knight,  under  the  firm  name  of  Lytle  &  Co..  with 
offices  in  New  York.  The  firm  did  a  general  elec- 
trical supply  business,  paying  especial  attention  to 
telephone  apparatus  and  supplies.  The  venture 
proved  unsuccessful,  however,  and  about  a  year 
later  Mr.  Beetle  returned  to  the  Western  Electric 
company,  with  which  he  remained  until  his  death. 
The  deceased  became  a  sort  of  general  salesman  and 
special  agent  and  latterly  had  much  to  do  with  the 
electric-lighting  and  other  branches  of  the  business. 
He  was  popular  with  his  associates  and  the  cus- 
tomers of  the  company,  and  advancing  years  seemed 
to  have  no  effect  on  the  elasticity  of  his  spirits  or  the 
urbanity  of  his   disposition. 

Mr.  Beetle  is  survived  by  a  widow  and  two  daugh- 
ters—Mrs. Bowes,  also  a  widow,  and  Miss  Jennie 
Beetle.  The  relatives  have  the  sincere 
sympathy  of  the  electrical  fraternity. 


GEORGE    L.    BEETLE.    . 

About  1880  Mr.  Beetle  returned  from  Europe  and 
it-entered  the  employment  of  the  Western  Electric 
company.  Then,  as  now,  that  company  was  closely 
affiliated  with  the  Bell  telephone  interests,  and  Mr. 
Beetle  accomplished  what  was  perhaps  his  most  im- 
portant work  in  the  next  few  years.  The  telephone 
business  was  new  and  in  process  of  rapid  develop- 
ment. There  were  many  separate  exchange  com- 
panies, and  it  was  seen  that  they  must  work  to- 
gether on  some  basis  of  mutual  agreement.  Eventu- 
ally the  scattered  companies  were  consolidated 
into  about  20  large  licensee  companies,  each  with 
its  prescribed  territory,  on  practically  the  same  lines 
as  those  along  which  the  Bell  telephone  business  is 
conducted  to-day,  although  the  formation  of  the 
long-distance  company  and  some  further  consoli- 
dations changed  the  situation  to  some  extent  in 
later  j'ears.  Mr.  Beetle  was  peculiarly  well  fitted 
to  conduct  the  negotiations  which  resulted  in  these 
telephone  combinations,  and  he  did  much  of  the 
work  that  brought  the  Central  Union  Telephone 
company  into  existence  in  the  Middle  West  and  the 
Cumberland  Telegraph  and  Telephone  company  in 
the  South.  Considering  the  telephone  development 
in  the  years  1880-1884  as  a  whole,  Mr.  Beetle  did 
more  than  any  other  one  man  perhaps  to  bring 
about  the  consolidation  of  the  working  telephone 
companies  throughout  the  country.     In  prosecuting 


Liability  for  Cutting  Branches  in 
Way  of  Electric  Wires. 

The  franchise  of  an  electric-light  com- 
pany and  its  contract  with  a  municipality 
authorized  it  to  set  poles  and  string  wires 
in  the  streets  of  the  latter.  An  action  was 
subsequently  brought  by  property  owners 
to  recover  damages  for  a  trespass,  consist- 
ing in  an  entry  upon  their  lands  and  the 
mutilation  of  certain  trees  thereon  by  cut- 
ting off  several  of  their  Dranches.  The 
evidence  given  upon  the  trial  was  sufficient 
to  establish  that  the  company,  through  its 
manager,  substantially  directed  the  places 
where  the  poles  should  be  set  in  the  street, 
and  contemplated  that  there  would  exist 
a  necessity  for  cutting  away  the  branches 
of  the  trees  in  order  to  accommodate  the 
wires  strung  upon  the  poles  and  remove 
them  clear  of  the  obstruction  created  by  the 
branches. 

In  its  application  of  the  law  to  the  case, 
the  Second  Appellate  Division  of  the  Su- 
preme Court  of  New  York  says  that  the 
company  would  have  no  ngnt  whatever  to 
cut  or  remove  any  of  the  branches  of  these 
or  other  trees  upon  the  lands  of  another, 
except  it  showed  an  existing  necessity 
therefor  in  the  fulfillment  of  its  contract 
and  the  enjoyment  of  its  franchise.  There 
was  some  testimony  which  would  seem 
to  warrant  the  conclusion  that  the  poles 
might  have  been  set  so  that  there  would 
be  no  necessity  for  the  removal  of  any  of 
the  branches  or  foliage  of  the  trees  in 
question;  and.  if  they  could  have  been 
placed,  and  the  wires  strung  so  as  not  to 
come  into  contact  with  the  branches  of  the 
trees,  by  the  exercise  of  a  reasonable  de- 
gree of  care,  even  though  the  exercise  of 
such  care  was  not  so  convenient  as  the 
method  adopted,  the  court  holds  that 
the  latter  consideration  would  not  justify  interfer- 
ence with  the  trees.  It  even  insists  that  if  it  were 
practicable  by  proper  insulation  of  its  wires  to  pre- 
vent the  escape  of  electricity  therefrom  when  coming 
into  contact  with  the  trees,  and  thereby  remove  the 
necessity  for  cutting  off  the  branches  of  the  latter, 
then  the  company  would  be  required  to  resort  to 
such  measures,  even  though  they  were  more  ex- 
pensive and  less  convenient.  In  other  words,  it 
holds  that  the  right  to  touch  the  trees  at  all  must  be 
justified  by  an  existing  necessity,  and  if  the  pur- 
pose could  be  accomplished  without  extreme  or 
extraordinary  means,  then  no  right  would  exist  to 
interfere  in  any  manner  with  the  trees. 

Thus,  the  court  reasoned  that  the  law  of  the  case 
entitled  the  plaintiffs  to  recover  (Van  Siclen  against 
the  Jamaica  Electric  Light  company),  the  defendant 
company  being  liable  for  the  trespass  committed  by 
its  agents,  as  it  must  be  assumed  that  the  entry 
upon  the  land  and  the  cutting  of  the  trees  was  in 
the  prosecution  of  its  business  and  was  authorized 
and  directed  by  it. 


The  Consolidated  Street  Railway  company  of 
Seattle,  Wash.,  has  bought  the  Grant  street  line, 
nearly  seven  miles  long.  The  price  is  said  to  be 
$235,000. 
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Fundamental    Ideas    of    Alternating 

Currents.' 

By  Dl-gald  C.  Jackson. 

Part  I. 

A  deeply  rooted  belief  seems  to  have  been  culti- 
vated in  the  minds  of  many  that  phenomena  con- 
nected with  the  flow  of  continuous  electric  currents 
and  of  alternating  electric  currents  are  as  widely 
separated  as  are  the  extremes  of  the  diameter  of 
eternity.  This  popular  idea,  however,  is  totally 
erroneous,  and  the  principles  which  relate  to  the 
flow  of  direct  and  alternating  currents  and  which 
are  applied  to  the  design  and  construction  of  ma- 
chines and  circuits  are  one  and  the  same.  The  de- 
sire to  have  this  truth  expounded  at  the  present 
meeting  seems  to  have  taken  full  possession  of 
President  Doherty.  and  he  has  persuaded  me  into 
making  an  effort  at  exposition.  Mr.  Doherty  also 
desired  that  some  direct  applications  of  theory  to 
the  operation  of  alternating-current  machinery 
should  be  included  in  the  paper,  but  this  is  not 
included,  on  account  of  my  feeling  that  any  addition 
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to  an  antecedently  extended  paper  would  unduly 
burden   the  time  of  the  association. 

Without  further  explanation  or  apology  for  this 
paper.  1  will  say  that  it  purports  to  be  simply  a 
straightforward  statement  of  the  elementary  electric 
and  magnetic  principles  which  relate  to  the  flow  of 
alternating  currents.  To  the  majority  of  those  in- 
terested in  the  subject,  the  paper  contains  no  new 
information;  those  to  whom  it  is  new  will  perhaps 
not  be  interested. 

When  Oersted,  in  1820,  made  known  his  signal 
discovery  that  an  electric  current  exerts  a  magnetic 
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influence  in  the  space  around  it,  the  foundation  was 
begun  for  our  knowledge  of  the  laws  of  the  flow 
of  alternating  currents.  Within  a  dozen  or  15 
vcars  thereafter,  much  knowledge  of  the  magnetic 
effect  of  the  electric  current  had  been  thrashed  out 
experimentally  by  men  like  Ampere,  Arago,  Fara- 
day and  Henry.  And  the  last  two  laid  the  finishing 
stone  on  the  foundation  by  searching  out  and  mak- 
ing known  the  laws  of  electromagnetic  induction. 

The  apparent  flow  of  electric  current  may  be 
likened  to  the  flow  of  a  fluid,  and  it  may  be  either 
continuous,   pulsating  or  alternating. 

1.  The  first  is  analogous  to  the  flow  of  an  uii- 
branched  river  through  its  channel,  in  a  season  of 
uniform    flow.     The    water    flows    continuously    on- 


II    I     Z.    3    -i    S    e     7     8    9 

FI  »   3.     FUNDAMENTAL  IDEAS  OF  ALTERNATING  CURRENTS. 

ward,  without  pause  or  hesitation.  The  velocity  of 
the  stream  is  affected  by  the  character  of  the  banks 
and  the  contour  of  the  country  traversed;  but  the 
onward  motion  of  the  volume  of  water  never  ceases 
and  the  quantity  of  water  flowing  past  any  cross- 
section  of  the  channel  is  always  the  same,  though 
its  width,  depth  and  velocity  may  change  with  the 
character  of  the  channel.  We  may  represent  the 
flow  in  a  graphical  manner  in  this  way:  Suppose 
distances  measured  on  the  vertical  from  a  zero  or 
horizontal  line  represent  the  quantity  of  water  which 
each  minute  flows  past  some  point  along  the  river. 
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Then  a  vertical  line  one  inch  long,  we  will  say 
(Fig.  1),  means  that  i.ooo  gallons  of  water  pass 
the  point  in  every  minute.  Now  suppose  a  num- 
ber of  measurements  are  made  through  24  hours 
and  the  clock  times  when  the  measurements  are 
taken  arc  recorded.  Then  we  have  a  number  of 
vertical  lines  each  one  inch  long  for  every  1,000 
gallons  per  minute  to  represent  the  amount  of  water 

I.     Read  before  the  Northwestern  Electrical    association,   Jan- 
uary 17.  1900. 


flowing  at  each  instant  through  the  day  and  night, 
We  can  now  extend  our  chart,  and  divide  our  hori- 
zontal line  of  zero  quantity  into  parts,  each  rep- 
resenting one  hour,  as  in  Fig.  2.  At  each  of  the 
clock  times  set  down,  we  may  erect  the  vertical 
which  has  a  length  corresponding  to  the  quantity 
of    water   flowing.     This    river   is   continuous   in    its 


Half  a  tidal  period  has  now  been  completed,  the 
tide  has  reached  its  flood  and  begins  to  fall,  and 
the  flow  therefore  reverses  and  runs  outward.  Since 
the  flow  inward  or  up  the  channel  is  shown  on 
the  chart  by  a  vertical  distance  above  the  line  of 
zero  flow,  it  is  natural  to  represent  the  outward 
flow   by  a   vertical  distance   below   the   line.     Afte> 


FIG.    5         FUNDAMENTAL    IDEAS    OF    ALTERNATING    CURRENTS. 


flow,  and  all  the  verticals  are  therefore  of  equal 
height,  as  in  Fig.  3. 

We  may  take  our  observations  of  flow  as  fre- 
quently as  we  choose  and  erect  the  corresponding 
verticals  at  the  points  corresponding  to  the  clock 
times  of  the  observations.  Finally,  by  drawing  a 
line  through  the  tops  of  the  verticals,  we  have  a 
chart  which  shows  by  the  vertical  height  of  this 
iine  the  rate  of  flow  at  any  time  during  the  24  hours 
(Fig.  4). 

In  the  case  that  we  are  considering — that  of  con- 
tinuous flow — the  line  drawn  through  the  ends  of 
the  verticals  is  a  horizontal  line;  that  is,  the  chart 
shows  that  the  flow  of  the  water  is  uniform. 

2.  A  pulsating  current  may  be  likened  to  the  flow 
of  arterial  bloOd.  With  each  heart  beat  the  blood 
rushes  forward  and  then  slackens  in  velocity,  and 
then  again  rushes  forward  as  the  heart  beats  again. 
Our  chart,  which  shows  the  quantity  of  blood  flow- 
ing through  the  artery  at  each  instant,  is  in  this 
case  composed  of  a  wavy  line  which  never  crosses 
the  zero  line,  as  is  shown  in  Fig.  5. 

The  horizontal  scale  now,  instead  of  being  made 
in  hours,  may  be  more  conveniently  made  in  sec- 
onds or  fractions  of  a  second,  since  the  blood  pulsa- 
tions come  many  times  per  minute;  and  the  ver- 
tical scale  may  be  made  to  represent  a  flow  in 
fractions  of  a  fluid  ounce  per  second,  instead  of  gal- 
lons per  minute,  because  of  the  limited  amount  of 
blood  that  flows  in  an  artery.  The  vertical  height 
of  the  wavy  line  in  the  chart,  above  the  horizontal 
scale  line,  still  shows  the  amount  of  blood  flowing 


the  turn  of  the  tide  the  amount  of  flow  increases  for 
a  time,  up  to  a  maximum,  and  then  decreases  as  the 
low  tide  is  approached.  This  is  represented  by 
the  curve  from  (C)  through  (D)  to  (A').  At  the 
latter  point  low  tide  has  been  reached,  and  an  en- 
tire cycle  of  the  tide  has  been  completed  and  is 
represented  on  the  chart.     The  chart  might  be  con- 


/Z  o'clock 
n  o  on 


FIG  6.    FUNDAMENTAL  IDEAS  OF  ALTERNATING  CURRENT  S. 

tinued   indefinitely,   representing  the  cycles   of  suc- 
cessive periods,  if  desired,  as  in  Fig.  '/, 

It  is  well  known  that  the  character  of  the  tidal 
flew  is  greatly  affected  by  the  character  of  the  chan- 
nel. For  instance,  in  a  narrow,  crooked  channel, 
the  phase  of  the  flow  is  retarded  as  one  proceeds 
along  its  length,  through  the  buffeting  action  of  the 
banks.  And  the  times  of  high  and  low  tides  in  the 
channel  may  not  correspond  with  the  times  of  simi- 
lar tidal  phases  in  some  other  channel  or  in  the 
open   sea.     In   this  case  we   may   say  that  the  tide 


FIG.   7.       FUNDAMENTAL    IDEAS 

at  each  instant  corresponding  to  the  times  read  on 
the  horizontal  scale.  The  frequency  of  the  heart 
beats  is  the  number  of  pulsations  made  per  minute, 
which  is  not  far  from  70  in  the  average  human  adult, 
and  the  duration  or  period  of  the  pulsations  is,  there- 
fore, not  far  from  one-seventieth  of  a  minute.  The 
period  is  represented  on  the  chart  by  the  time 
elapsed  between  two  like  points,  as  the  two  points 
of  greatest  flow,  (A)  and  (B). 

3.  Finally,  the  alternating  current  may  be  likened 
to  the  flow  of  water  in  a  narrow  tideway.  As  the 
tide  rises  the  water  rushes  up  the  channel  until  near 
high  tide,  when  the  flow  gradually  ceases,  turns,  and 
then,  with  increasing  flow,  the  water  rushes  down 
the  channel  until  near  low  tide,  when  its  outward 
flow  gradually  ceases,  turns,  and  with  increasing  <; 
flow,  the  water  begins  to  rush  up  the  channel  again. 
The  action  is  repeated  again  and  again  as  the  days 
pass  by,  the  period  of  the  complete  action  or  cycle. 
i.  e.,  from  low  tide  to  high  tide  and  back  again,  is 
a  little  over  12  hours,  and  the  frequency  is  there- 
fore nearly  two  periods  per  day.  We  can  repre- 
sent this  alternating  flow  or  current  also  by  a  chart, 
as  shown   in   Fig.  6. 

Assumimg  the  period  to  be  exactly  12  hours 
(which  is  near  enough  for  the  analogy),  and  taking 
a  day  in  which  low  tide  occurs  at  12  o'clock  noon; 
then,  at  this  time  (12  o'clock  noon),  no  flow  is  oc- 
curring. A  little  later  the  flow  is  up  the  channel,  as 
the  tide  rises,  and  the  rate  of  flow  increases  for  a 
time.  This  portion  of  the  tidal  period  is  repre- 
sented by  the  portion  of  the  curve  between  (A) 
ami  (11)  in  Fig.  6.  It  is  to  be  borne  in  mind  that 
the  vertical  height  of  the  curve  shows  the  amount 
of  water  flowing  per  minute  at  the  instant  considered 
(not  the  height  of  the  water).  The  flow  continues 
up  the  channel  for  a  further  length  of  time,  but 
at  a  decreasing  rate,  until  high  tide  is  reached  at 
6  p.  m.  Then,  for  an  instant,  there  is  no  flow  of 
the  water.  In  representing  this,  our  curve,  drop- 
ping down  from  (B),  crosses  the  line  of  zero  flow 
at  the  point  marked  (C),  which  corresponds  to  the 
instant  of  no  flow  at  the  time  of  high  tide. 


OF    ALTERNATING    CURRENTS, 

in  one  channel  differs  in  phase  from  that  in  the  other 
or  that  in  the  sea,  and  a  chart  may  be  drawn  to  rep- 
resent the  respective  cycles  of  sea  and  channel  tides 
at  certain  selected  points,  as  in  Fig.  8.  In  this 
figure  the  tidal  cycle  in  the  channel  is  shown  to  be 
retarded  or  behind  the  tidal  cycle  of  the  sea. 

Alternating  currents  of  electricity,  flowing  in 
branch  circuits,  may  be  at  different  phases,  and 
they  may  be  represented  on  a  chart  entirely  similar 
to  that  of  Fig.  8.     The  currents  are  said  to  be  out 


FIG  8.     FUNDAMENTAL  IDEAS   OF  ALTERNATING  CURRENTS. 

of  phase,  and  may  be  said  to  be  in  advance  of  or 
behind  each  other,  depending  upon  which  is  looked 
upon  as  the  datum  for  comparison;  exactly,  for  in- 
stance, as  we  may  with  equal  propriety  and  the 
same  meaning  say  either  that  the  channel  tide  is 
behind  the  tide  of  the  open  sea,  or  that  the  tide 
of  the  open  sea  is  in  advance  of  the  channel  tide. 

To  recapitulate,  the  electric  current  may  be  con- 
tinuous, pulsating  or  alternating.  The  first  is  lik- 
ened to  a  continuous  flow  of  a  river,  the  second 
to  the  pulsating  How  of  arterial  blood,  and  the  third 
to  the  alternating  flow  of  water  in  a  tide  way.  Con- 
tinuous and  pulsating  currents — that  is,  currents 
which  flow  continuously  in  one  direction — are  often 
called   "direct   currents." 

We  may  give  another  set  of  analogies,  so  as  to 
show  relations  still  more  clearly: 

1.  A  continuous  current  is  like  the  uniform  cur- 
rent of  water  set  in  motion  by  means  of  a  centrifugal 
pump    operated  at  a  constant  speed.  (Fig.  9.) 
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2.  A  pulsating  current  is  like  the  current  of  water 
set  in  motion  by  a  piston  pump.  As  the  piston 
moves  forward  in  the  water  cylinder,  the  water 
therein  is  forced  to  flow  through  the  delivery  pipe; 
when  the  piston  reaches  the  end  of  its  stroke,  the 
flow  slackens  or  ceases;  and  as  the  piston  returns 


FIG  g      FUNDAMENTAL  IDEAS  OF  ALTERNATING  CURRENTS. 

on  the  stroke,  the  flow  again  proceeds,  as  before, 
through  the  delivery  pipe  and  slackens  as  the  piston 
reaches  its  initial  position.  (Fig.'  10.)  This  is  re- 
peated as  the  stroke  is  repeated,  and  the  action 
causes  a  succession  of  im- 
pulses to  the  water,  with 
intervening  pauses  or  slack- 
ening of  the  current. 

3.  An  alternating  current 
is  like  the  current  of  water 
which  would  be  set  up  in 
case  the  delivery  and  suc- 
tion pipes  of  the  piston 
pump  were  connected  di- 
rectly together  and  the 
valves  removed.  Now,  as 
the  piston  moves  back  and 
forth,  the  water  flows  un- 
ceasingly back  and  forth. 
alternately  from  one  end  of 
the  cylinder  to  the  other, 
as  long  as  the  pump  is  op- 
erated.    (Fig.   11.) 

Fig.  11  shows  clearly  that 
a  complete  cycle  of  flow  is 
produced  with  each  revolu- 
tion   of   the   pump    driving 
shaft — that  is,  with  each  360 
degrees  of  angular  motion 
of  the  shaft.  We  may,  there- 
fore,  for   the  sake   of  con- 
venience,   divide    the    hori- 
zontal zero  line  or  axis  in  our  charts  into  360  parts 
for  each  "period1'  of  the  flow,  and  call  the  parts  "de- 
grees," instead  of  fractions  of  time.     This  is  illus- 
trated in  Fig.  12,  which  shows  two  alternating  cur- 
rents of  different  phases.     We  may  speak  of  these 


Freight  Traffic    on    Electric    Railroads. 

Bv  Burcham  Harding. 

With  the  introduction  of  electric  railroads  into 
country  districts,  which  has  recently  been  made 
more  feasible  by  the  use  of  alternating  current,  with 
its  facilities  for  long-distance  transmission,  electric 
freight  locomotives  are  becoming  a  common  feature. 
An  important  source  of  revenue  is  found  in  haul- 
ing freight  cars  from  steam  railroads  over  the  tracks 
of  electric  lines. 

A  novel  type  of  electric  locomotive  has  been  de- 
signed for  this  purpose  by  the  Baldwin  Locomotive 
Works  and  is  electrically  equipped  by  the  Westing- 
house  Electric  and  Manufacturing  company.  The 
accompanying  picture  (Fig.i)  shows  a  new  electric 
locomotive  recently  put  in  operation  by  the  Met- 
ropolitan Railway  company  of  Toronto.  This  com- 
pany has  a  line  30  miles  in  length,  which  will  shortly 
be  extended  13  miles  farther,  running  from  Toronto 
to  Newmarket,  and  connecting  at  North  Toronto 
with  the  Canadian  Pacific  railroad.  There  are  sev- 
eral long  grades,  the  steepest  of  which  is  eight  per 
cent.  The  central  power  station  is  situated  iS 
miles  from  North  Toronto  and  12  miles  from  New- 
market. Two  cross-compound,  condensing  engines, 
belted  to  two  275-kilowatt,  Westinghouse  double- 
current,  Go-cycle,  three-phase  generators,  running 
at  600  revolutions  per  minute,  wound  for  400  volts 


manufacturing  interests.  The  Metropolitan  Railway 
company  also  has  some  motor  cars  tor  freight, 
equipped  with  four  "38  B"  Westinghouse  motors, 
and  other  smaller  freight  cars,  with  a  "double  40" 
Westinghouse  equipment  The  rolling  stock  aiso 
includes  a  number  of  single-truck  freight  cars,  which 
are  hauled  by  the  double  passenger  cars  with  four- 
motor  equipments. 

Freight  traffic  is,  indeed,  becoming  an  important 
feature  with  electric  railroads,  as  feeders  to  the 
steam  railroads,  and  also  as  a  direct  means  of  con- 
nection between  city  and  suburban  districts.  Fig. 
2  shows  another  style  of  electric  freight  locomotive, 
equipped  with  Westinghouse  motors,  hauling  a  car 
loaded  with  bags  of  grain.  This  view  was  taken 
upon  the  line  of  the  Newburg  (N.  Y.)  Electric  Rail- 
way company,  which  has  a  large  freight  traffic  in 
collecting  farm  and  dairy  produce,  and  carrying  it 
to  the  wharf  upon  the  Hudson  River,  whence  it  is 
shipped  by  boat  to  New  York. 

Handling  freight  cars  from  steam  railroads  will 
soon  have  a  considerable  exploitation  in  Northern 
Ohio  and  Southern  Michigan.  Westinghouse, 
Church,  Kerr  &  Co.  are  constructing  new  electric 
railroads  of  greater  length  than  have  hitherto  been 
built.  The  Rapid  railway  of  Detroit  will  have  a 
length  of  73  miles,  and  that  from  Toledo  to  Nor- 
walk  a  length  of  60  miles,  each  of  them  operated 
from  a  central  power  house.  These  lines  run 
through  agricultural  and  horticultural  districts,  ■  af- 
fording a  very  large  freight  traffic.  It  is  proposed 
to  employ  Baldwin-Westinghouse  electric  locomo- 
tives for  this  service,  as  they  are  easily  handled 
and  economical  in  operation.  The  tracks  for  these 
lines  are  of  standard  railway  gauge,  built  according 
to  the  most  substantial  railway  practice,  since  pas- 
senger cars  are  scheduled  to  run  at  a  speed  of  45 
miles  an  hour,  and  in  some  cases  have  exceeded 
a  mile  a  minute. 


FREIGHT    TRAFFIC    ON     ELECTRIC     RAILROADS- — BALDWIN-WESTINGHOUSE 
LOCOMOTIVE    ON    METROPOLITAN    ROAD    OF    TORONTO. 

alternating  current  and  570  volts  direct  current,  sup- 
ply power  for  the  line.  The  direct  current  is  used 
on  the  section  nearest  the  station  and  the  alternating- 
current  is  raised  to  15,000  volts,  three-phase,  and 
transmitted  toi  a  sub-station  at  York  Mills,  4% 
miles  from   North  Tcronto. 

The  locomotive  shown  in  the  illustration  has  33- 
inch  driving  wheels  and  weighs  57,000  pounds.  It 
is  equipped  with  four  "38  B"  Westinghouse  motors 


Measuring    the    Heat    of   the    Electric 
Furnace. 

In  a  popular  article  in  McClure's  Magazine  Mr. 
Sturgis  B.  Rand  relates  the  marvels  of  the  electric 
furnaces  at  Niagara  for  the  production  of  aluminum, 
calcium  carbide  and  carborundum.  The  paragraph 
relating  to  the  method  of  measuring  the  enormously 
high  temperatures  is  of  particular  interest.  "The 
furnace  has  a  provoking  way  of  burning  up  all  of  the 
thermometers  and  heat-measuring  devices  which  are 
applied  to  it.  A  number  of  years  ago  a  clever  Ger- 
man, named  Segar,  invented  a  series  of  little  cones 
composed  of  various  earths,  like  clay  and  feldspar. 
He  so  fashioned  them  that  one  in  the  series  would 
melt  at  1,620°  Fahrenheit,  another  at  i,8oo° ,•  and  so 
on  up.  If  the  cones  are  placed  in  a  pottery  kiln,  the 
potter  can  tell  just  what  degree  of  temperature  he 
has  reached  by  the  melting  of  the  cones  one  after 
another.  But  in  Mr.  Acheson's  electrical  furnaces 
all  the  cones  would  burn  up  and  disappear  in  two 
minutes.  The  method  employed  for,  in  some  meas- 
ure, coming  at  the  heat  of  the  electrical  furnace 
is  this:  A  thin  filament  of  platinum  is  heated  red- 
hot — i,8oo°  Fahrenheit — by  a  certain  current  of  elec- 


Fig.  10.  Fig.  ii- 
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as  having  30  degrees  difference  of  phase,  or  they  are 
30  degrees  apart,  since  they  cross  the  horizontal 
axis  at  points  which  are  30  divisions  or  degrees 
apart. 

The  alternating  curves  which   are   shown   in   the 


FIG.    2.       FREIGHT    TRAFFIC    ON    ELECTRIC    RAILROADS.— ELECTRIC    LOCOMOTIVE    HANDLING    CAR     ON     NEWBURG     LI>E. 


FIG.  12.  FUNDAMENTAL  IDEAS  OF  ALTERNATING  CURRENTS. 

figures  are  all  smooth  curves,  but  actual  waves  of 
alternating  current  and  pressure  are  usually  more 
or  less  irregular,  and  sometimes  they  are  very  ir- 
regular;, but  successive  loops  are  normally  similar. 
[To  be  contimied.} 


and  Westinghouse  air  brakes,  and  is  designed  to 
run  at  a  speed  upon  a  level  of  20  miles  an  hour, 
hauling  cars  with  an  aggregate  weight  of  60  tons. 
It  will  be  employed  for  hauling  coal  cars  from  the 
Canadian  Pacific  railway  to  the  power  house,  and 
also  for  distributing  Canadian  Pacific  freight  cars 
in  the  territory  through  which  the  line  operates. 
This  district  of  the  country  is  agricultural,  and  has 
been  previously  served  by  the  Grand  Trunk  rail- 
way only,  but  the  new  line  gives  extra  facilities, 
which   are  readily  appreciated  by  the  farming  and 


tricity.  A  delicate  thermometer  is  set  three  feet 
away  and  the  reading  is  taken.  Then,  by  a  stronger 
current,  the  filament  is  made  white-hot — 3,400° 
Fahrenheit — and  the  thermometer  moved  away  until 
it  reads  the  same  as  it  read  before.  Two  points  in  the 
distance-scale  are  thus  obtained  as  a  basis  of  calcula- 
tion. The  thermometer  is  then  tried  by  an  electrical 
furnace.  To  be  kept  at  the  same  marking  it  must 
be  placed  much  farther  away  than  in  either  of  the 
other  instances.  A  simple  computation  of  the  com- 
parative distances  with  relation  to  the  two  well-as- 
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curtained     temperatures    gives,     approximately,     at 

least,  the  temperature  of  the  electrical  furnace.  Some 
other  methods  are  also  employed.  None  are  re- 
garded as  perfectly  exact;  but  they  are  near  enough 
to  have  yielded  some  very  interesting  and  valuable 
ics  regarding  the  power  of  various  tempera- 
tures. For  instance,  it  has  been  found  that  alumi- 
num becomes  a  limpid  liquid  at  from  4°5°°  to 
4.3203  Fahrenheit,  and  that  lime  melts  at  from  4.940° 
t<>  5. 400°,  and  magnesia  at  4,680'." 


Searchlight  Apparatus  for  Use  at  Fires. 

A  new  portable  searchlight  has  recently  been 
added  to  the  equipment  of  the  Ntw  York  Fire  De- 
partment. It  is  stationed  with  Engine  company  No. 
20,  "ii  Marion  street,  in  the  heart  of  the  dry-goods 
t.  and  is  intended  for  use  at  tiros  at  night,  or 
where  the  smoke  is  very  dense,  as  the  light  pene- 
trates the  smoke  easily,  it  is  asserted,  and  aids  the 
firemen  in  the  saving  of  life  and  extinguishing  fires 
much  better  than  the  customary  use  of  lanterns. 
The  accompanying  illustration,  representing  the 
searchlight  engine  in  use.  is  reproduced  from  the 
Scientific  American,  which  recently  described  the 
machine. 

In  some  particulars  the  apparatus  resembles  the 
ordinary  steam  fire  engine.  It  is  equipped  with  an 
upright    tubular   boiler   which  drives   a    Forbes  up- 


tain  readings  at  all  times  when  the  current  is  being 
generated.  The  apparatus  was  built  by  the  La 
France  Fire  Engine  company  of  Elmira,  N.  V. 

It  is  believed  that  the  machine  will  prove  of  great 
value  in  many  cases  where  at  present  the  facilities 
for  lighting  are  very  inadequate,  such,  for  instance. 
as  at  fires  on  ships.  The  apparatus  may  be  run  out 
on  a  pier  and  one  of  the  lamps  made  to  project  the 
light  into  the  hold,  thus  enabling  the  firemen  to  con- 
duct their  salvage  operations  with  more  immediate 
chance  of  success.  In  searching  ruins  for  bodies 
the  lamps  will  also  prove  of  great  use.  Smaller  in- 
candescent lights,  it  is  said,  will  be  carried  in  time 
for  use  in  cellars  and  other  dark  places. 


Causes  of  Death  by  Electricity.1 

It  was  the  opinion  of  D'Arsonval  that  an  electric 
current  caused  death  in  one  of  two  ways:  (a)  Di- 
rectly by  a  disruptive  action  of  the  current  upon 
the  tissues,  death  by  such  being  absolute  and  final; 
(b)  reflexly  or  indirectly  through  nerve  centers,  in 
which  case  the  apparently  moribund  individual  can 
be  restored  by  artificial  respiration,  provided  it  be 
begun    immediately   after   the  accident. 

Nearly  all  authorities  indicate  that  in  the  higher 
animals  the  lethal  effect  of  both  the  continuous  and 
alternate  currents  is  due  to  the  action  upon  the  heart. 
This  is  the  opinion  of  Cunningham,  as  it  is  too  of 


SEARCHLIGHT    APPARATUS    FOR    USE   AT    FIRES. 


right  engine  with  five  by  five-inch  cylinder  at  a 
speed  of  600  revolutions  a  minute  on  100  pounds  of 
steam.  There  is  an  independent  Blade  duplex  feed 
pump  connected  to  a  lo-gallou  feed  tank.  Directly 
connected  to  the  engine  is  a  Bullock  ironclad 
multipolar  marine-type  generator  which  furnishes 
current  at  a  pressure  of  80  volts.  Between  the  en- 
gine anil  the  generator  a  flywheel  assists  in  regulat- 
ing the  motion. 

There  are  two  searchlights  of  the  Rushmore  ma- 
rine pattern,  one  being  carried  on  either  side  of  the 
driver's  seal.  Each  light  takes  35  amperes  of  cur- 
rent and  is  rated  at  6.000  candlepower.  The  barrels 
of  the  lights  are  iS  niches  in  diameter.  The  usual 
means  are  provided  for  turning  the  searchlights  at 
any  angle,  and  special  care  is  taken  to  provide  means 
whereby  the  vibration  1-  taken  up.  The  lights  can 
be  removed  from  the  pins  which  secure  them  at  the 
fri.ni  hi"  tin  apparatus,  and  they  may  be  placed  on 
portable  standards  which  are  carried  at  the  rear  of 
the  boikr  along  with  the  cables.  Two  reels  of 
double  flexible -conductor  cables  carry  200  feet  of 
cable,  and  the  connections  are  so  arranged  that 
there  can  be  no  confusion  as  to  positive  and  nega- 
tive. One  of  the  searchlights  is  provided  with  lenses 
which  throw  a  square  beam  of  light  on  the  face  of 
the  building,  while  the  other  is  an  ordinary  reflect- 
ing searchlight  whose  rays  may  be  converged  or 
diverged  at  will.  The  light  is  controlled  by  block 
switches  and  a  rheostat,  which  is  situated  behind  the 
driver's  seat.  Weston  ammeters  and  voltmeters  are 
provided   in   order  to  enable   the  electrician   to  ob- 


Ptevost  and  Batlelli.  Admitting  that  death  is  due 
to  cardiac  arrest  under  these  circumstances,  there  is 
some  difference  of  opinion  as  to  whether  it  is  due 
to  molecular  changes  in  the  heart  muscles  caused  by 
the  current,  or  to  inability  on  the  part  of  the  heart 
to  overcome  the  resistance  consequent  upon  arterial 
constriction.  A  current  of,  comparatively  speaking, 
low-tension  power  may  cause  death.  It  is  largely 
a  matter  of  the  mode  of  application.  In  a  recent 
case  in  Bradford  a  man  was  killed  by  a  voltage 
of  225.  Standing  in  damp  boots  on  earth  into  which 
there  had  been  a  leakage,  he  had  touched  with  his 
perspiring  hand  an  electric  lamp.  It  is  not  always 
a  question  of  voltage,  for  while  2,500  volts  have 
been  recovered  from,  the  low  pressure  of  225  volts 
in  this  instance  proved  fatal.  (Death  is  said  to  have 
been  instantaneous.  In  Cunningham's  experiments, 
as  in  those  published  by  Jones,  Oliver  and  Bolam, 
there  was  an  instantaneous  extinction  of  the  circula- 
tion, and  when  the  heart  was  exposed  it  was. observed 
that  both  ventricles  had  ceased  to  beat,  although 
the  auricular  appendages  were  beating  rapidly. 
The  heart  may  cease  beating  and  yet  respiration 
continue. 

Young,  well  nourished  and  hardy  dogs  withstand 
a  slightly  greater  current  than  older  and  ill-nour- 
ished animals.  A  current  of  0.25  ampere  for  one 
second  may  cause  the  heart  of  a  dog  to  stop  heating, 
while  0.45  ampere  passed  for  a  longer  time  may  have 
little  effect  on  the  heart  of  another  dog.     Ctmning- 

1.     From  ttie  British  Medical  Journal. 


ham  has  carried  his  experiments  further  than  most 
of  his  predecessors.  Applying  electrodes  to  the  sur- 
face of  the  exposed  brain  and  the  spinal  cord  in 
animals,  he  found  that  the  mode  of  death  was  by 
asphyxia  and  therefore  different  from  that  which 
resulted  when  the  current  entered  the  body  in  such 
a  way  that  the  heart  was  traversed  by  some  of  the 
lines  of  the  current.  In  the  latter  manner,  when 
the  current  is  strong,  death  is  instantaneous.  The 
heart  muscle  is  immediately  paralyzed.  There  oc- 
curs what  is  known  as  delirium  cordis  or  the  "fib- 
rillary contraction"  described  by  McWilliam,  and 
from  which  it  is  seldom  that  a  heart  spontaneously 
recovers. 

It  is  thus  that  death  occurs  in  nearly  all  instances 
by  contact  with  industrial  electrical  currents.  Just 
as  after  electrocution  an  animal  n.ay  breathe,  so,  too, 
may  an  artisan  injured  at  his  work,  for  his  respiratory 
center  will  continue  to  act  for  a  brief  period  after  the 
shock,  and  would  probably  go  on  doing  so  if  only 
blocd  could  reach  it  from  the  disabled  heart.  Cun- 
ningham alludes  to  16  men  who  recovered  after 
electric  shock.  He  states  that  consciousness  was 
not  immediately  lost,  and  that  the  men  had  ex- 
perienced a  sensation  of  tremendous  pressure  across 
the  chest.  One  man,  shortly  after  regaining  con- 
sciousness, vomited.  Death,  according  to  this  ob- 
server, occurs  in  one  of  two  ways— from  the  heart 
or  by  asphyxia.  The  cardiac  mode  is  the  more 
frequent.  Cunningham  is  of  opinion  that  either 
mode  of  electrical  death  is  not  instantaneous,  for 
there  are  no  currents  of  such  intensity  among  the 
industrial  varieties  of  electrical  currents  that  work- 
men are  likely  to  be  exposed  to.  This  opinion  is 
scarcely   supported  by   other  observers. 

Doubtless  workmen  are  daily  receiving  even  con- 
siderable electrical  shocks  which  may  incapacitate 
only  for  a  brief  period,  but  it  is  unlikely  that  recov- 
ery would  take  place  if  a  current  of  from  one  to 
eight  amperes  were  passed  through  the  heart.  Be- 
sides, as  we  have  seen,  it  is  not  always  a  question 
of  the  amount  of  current.  Once  a  severe  shock  has 
been  received  and  the  blood  pressure  has  fallen  to 
zero,  the  right  heart  keeps  filling  with  blood  and 
becomes  over-distended,  just  the  condition  in  fact 
which  unfits  it  for  resuming  its  co-ordinated  con- 
tractions. 

D'Arsonval  and  those  who  have  followed  him, 
while  recommending  artificial  respiration  as  the  best 
means  for  facilitating  the  outflow  of  blood  from  the 
right  heart,  acknowledge  that  it  is  not  always  fol- 
lowed by  a  starting  of  the  systematic  circulation.  If 
death  from  electric  shock  was  always  asphyxia!  re- 
covery would  be  more  frequent.  Cunningham  sug- 
gests a  novel  method  of  resuscitation — the  injection 
of  defibrinated  blood  into  the  carotid  artery  and  the 
removal  of  some  of  the  excess  of  blood  in  the  right 
heart  by  the  external  jugular  vein.  Regular  and 
rythmical  respirations,  we  are  told,  were  induced  in 
animals,  and  the  heart  exhibited  co-ordinated  beats. 
Owing  to  the  unexpectedness  of  the  death  occurring 
from  industrial  electrical  currents,  it  is  quite  clear, 
even  were  it  feasible,  that  the  means  of  resuscitation 
recommended  by  Cunningham,  from  the  elaborate 
apparatus  required,  could  find  little  or  no  place  in 
the  ordinary  treatment  of  apparent  death  by  electric- 
shock.  .Artificial  respiration,  although  not  always 
successful,  remains  therefore  for  the  present  the 
only  means  at  our  command  to  restore  workmen 
apparently  killed  by  electric   shock. 


Light-weight  Steam  Engine. 

Messrs.  Boulte  and  Larbodiere.  two  well-known 
French  engineers,  have  designed  a  steam  engine 
which  possesses  several  remarkable  features.  It  has 
been  recently  tested  in  the  shops  of  the  inventors, 
near  Paris.  This  engine  is  of  the  compound-tandem 
type,  and  has  two  sets  of  cylinders.  It  gives  nor- 
mally 150  horsepower  at  an  initial  pressure  of  §even 
kilogrammes  per  square  centimeter,  and  at  the  re- 
markable speed  of  000  revolutions  a  minute,  the 
speed  of  the  engine  used  on  the  torpedo  boats  being 
but  600-65,0.  The  engine  is  constructed  of  steel  and 
aluminum,  and  is  remarkable  for  its  lightness  as 
compared  with  its  capacity,  the  proportion  being 
four  kilogrammes  per  normal  effective  horsepower. 
This  engine  may  be  considered  as  a  step  in  advance 
toward  the  solution  of  the  problem  of  aerial  navi- 
gation. The  new  machine  is  shc-rtly  to  be  adopted 
by  several  of  the  large  companies  of  Paris,  such  as 
the  Orleans  Railway  company,  the  Thomson-Hous- 
ton company  and  others. 


Government  Printing  Office. 

The  new  government  printing  office  now  in  course 
of  construction  at  Washington  is  to  be  built  of  red 
brick  and  sandstone  and  is  to  be  seven  stories  in 
height.  Over  nine  acres  of  floor  space  will  be  pro- 
vided in  the  building.  It  will  be  lighted  by  about 
7.000  incandescent  lamps.  There  will  be  12  electric 
elevators  and  the  ventilation  of  the  building  will  be 
accomplished  by  electrically  driven  fans  placed  in 
the  attic.  All  the  printing  presses  are  to  be  run  by 
electricity,  those  of  large  size  having  their  own 
motors.  The  present  power  house  will  be  increased 
in  size  to  130  feet  by  112  feet;  the  generating  plant, 
it  is  said,  will  have  a  capacity  of  25.000  horsepower. 
To  carry  the  numerous  currents  there  will  be  about 
100  miles  of  cables  run  from  the  power  house  to  the 
main  building. 
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Electric  Canal-boat  Haulage. 

Among  the  "Foreign  Electrical  Notes"  in  the 
Western  Electrician  of  December  30th  was  one 
briefly  describing  various  systems  of  electric  traction 
for  canalboats  in  France  and  Germany.  This  note 
is  now  supplemented  by  more  detailed  information 
abstracted  from   La  Revue  Technique: 

"We  see  to-day  in  France,  as  well  as  in  other 
countries,  experiments  going  on  in  regard  to  loco- 
motion on  the  inland  waterways,  principally  the 
canals.  With  a  few  exceptions  boats  on  these  water- 
ways are  still  drawn  by  horses,  or  even  by  men,  in 
just  the  same  way  as  was  done  centuries  ago.  The 
speed  obtainable  in  such  cases  is  from  thiee-fifths 
to  one  mile  an  hour.  The  reason  for  this  lack  of 
progress  on  the  canals  is  that  the  railways  were  ap- 
parently expected  to  supplant  all  other  means  of 
traffic  inland,  and  were  therefore  given  all  thought 
and  energy  of  inventors,  with  the  view  of  improving 
the  service.  Only  during  the  last  few  years  has  it 
been  realized  that  this  idea  was  erroneous  and  that 
each  system  commanded  a  patronage  of  its  own — 
the  one  for  fast,  the  other  for  cheaper  service. 

"To  develop  the  system  of  haulage  on  the  river 
it  sufficed  to  make  use  of  the  tugs  and  other  steam- 
propelled  vessels  long  in  use  in  harbors  and  lakes, 
while  in  canals,  on  account  of  the  many  locks,  no 
great  gain  in  speed  could  be  expected  by  steam  or 
electric-traction  methods,  and  the  old  boats  of  100 
and  150  tons'  burden  could  not  be  expected  to  meet 
the  competition  of  the  railways.  For  this  reason 
numerous  new  canals  were  built  and  old  ones  en- 
larged. Among  the  later  ones  undertaken  can  be 
mentioned  the  Oder-Spree  Canal,  for  boats  of  450 
tons,  the  Dortmund-Ems  Canal  for  boats  of  750 
tons,'  and  the  gigantic  project  of  the  Mittelland  Canal. 

"The  numerous  networks  of  canals  which  have 
been  created  in  European  countries  are  now  well 
adapted  for  steam  or  electric  haulage,  and  various 
systems  have  been  devised.  One  system  makes  use 
of  an  electric  vehicle.  We  might  call  it  an  automo- 
bile, or  use  the  popular  term,  'electric  horse.'  This 
vehicle  operates  on  the  towpath  of  the  canal  and 
has  been  in  use  for  some  lime.  It  may  be  said 
that  most  all  traction  systems  using  the  embank- 
ment as  traction  support  are  preferable  to  steam- 
boat, tug  or  chain-drawn  systems,  inasmuch  as  the 
wash  of  the  first  two  systems  and  the  chain  of  the 
latter  cause  a  great  deterioration  of  the  retaining 
walls  and  bed  of  the  canals. 

"In  Germany  a  traction  system  similar  to  the  one 
already  referred  to  is  employed.  Fig.  1  shows  the 
motor  carriage  and  one  rail.  In  some  (more  im- 
portant) cases  two  rails  are  employed.  Experi- 
ments have  been  made  with  this  system  (Koettgen) 
and  an  American  system  (Lamb's),  on  a  canal  in 
the  neighborhood  of  Eberswald.  From  October  to 
December,  iSo8,  a  number  of  barges  of  150,  170 
and  350  tons  respectively  were  handled.  The  length 
of  track  for  the  Lamb  system  was  about  2,000  feet, 
and  for  Koettgen's  system  3,300  feet.  Direct  cur- 
rent for  the  motors  was  supplied  at  500  volts." 

Lamb's  (aerial)  system  has  been  tested  on  the 
Erie  Canal,  near  Buffalo,  and  was  described  at  some 
length  in  the  Western  Electrician  several  years  ago. 
The  motor  carriage  is  suspended  on  a  strong  steel 
cable,  supported  on  posts  along  the  banks,  current 
being  supplied  through  overhead  trolley.  The  pro- 
pelling   mechanism   consists    of   a   revolving   drum, 


of  from  8',4  to  11  feet,  and  is,  of  course,  directed 
toward  the  canal.  Besides  causing  a  tendency  of  the 
posts  to  rotate  about  their  axes,  this  horizontal  effort 
is  apt  to  cause  the  pulley  to  leave  its  (upper)  cable. 
This  system  is  therefore  not  well  suited  on  canals 
with  many  or  sharp  curves. 

"Some  of  the  objections  could  only  be  overcome 
by  placing  the  posts  on  curves,  as  close  as  from 
0M>  to  S^i-  feet  apart,  which  makes  the  system  pro- 
hibitive in  the  cases  mentioned,  on  account  of  the 
high  first  cost.  Another  drawback  is  the  great 
strength  required  of  the  supporting  cable  and  the 
flexibility  expected  of  the  towing  cable,  which  re- 
quirement subjects  the  latter  to   quicker  cleteriora- 


FIG.   I.        CANAL-BOAT     HAULAGE. 'ELECTRIC      HORSE 

OF   THE   KOETTGEN    SYSTEM. 

ticn  through  rust  and  wear.  It  is  also  difficult  to 
repair  the  traction  motor,  for,  being  suspended  six  or 
eight  feet  high  in  the  air  and  quite  heavy,  it  requires 
a  hoist  to  lower  it.  It  may  be  possible/of  course,  in 
some  instances  to  bring  a  disabled  motor  into  the 
station  by  means  of  another  one. 

"This  system  has,  however,  the  advantage  that 
it  leaves  the  traction  road  proper  free  for  other 
traffic.  Besides,  a  barge  towed  by  a  Lamb's  traction 
motor  passes  readily  empty  barges  anchored  on  the 
embankment,  on  account  of  the  towline  being  about 
nine  feet  in  the  air. 

"The  electric-locomotive  system  of  Koettgen  has 
been  worked  on  a  single  rail  in  the  experiments  on 
this  canal.  This  rail  is  preferably  placed  toward 
the  land  side,  so  as  to  impede  the  traffic  on  the  tow- 
path  as  little  as  possible.  Two  wheels  of  the  trac- 
tion motor  of  small  diameter  and  with  deep  grooves 
engage  this  rail,  with  85  per  cent,  of  the  total  weight 


unloading  of  the  barges,  the  stevedores  passing  un- 
derneath and  the  electric  locomotive  over  the 
trestle. 

"The  motorman  rides  on  the  rear  end  of  the  car. 
All  levers  and  handles  for  operating  the  motor, 
brake,  etc.,  are  placed  within  easy  reach  of  him. 
The  brake  is  a  hand  brake,  but  is  rarely  used. 

"During  all  of  these  experiments  a  speed  of  2.8 
to  three  miles  an  hour  was  obtained  with  three  barges 
filled  with  350  tons,  or  two  full  barges  and  two  empty 
ones.  The  stability  of  the  locomotive  was  found 
sufficient  in  the  case  of  a  tractive  force  of  one  ton, 
even  if  this  force  was  exerted  perpendicularly  to 
the  roadway.  The  adherence  on  the  rails,  even  in 
foggy  or  rainy  weather,  was  found  satisfactory. 

"The  locomotives,  like  the  so-called  traction  en- 
gines, using  no  rails  for  propulsion  are  found  to 
give  satisfaction  on  canals  with  small  traffic,  but 
ruin  the  towpath  if  their  use  is  attempted  on  canals 
having  larger  traffic.  Steam  locomotives,  using  one 
rail  as  guide  only,  but  traction  engines  to  all  intents 
and  purposes,  have  also  been  used  in  France. 

"The  innovation  in  the  Koettgen  locomotive  con- 
sists in  the  employment  of  adhesion  wheels,  of  small 
diameter,  resulting  in  a  simplification  of  the  gearing 
from  motor  to  driving  wheels.  The  system  also  has 
the  advantage  of  allowing  the  motorman  to  give 
his  full  attention  to  the  speed  of  the  vehicle,  passing 
of  other  boats,  etc.,  not  having  to  look  out  to  keep 
his  engine  from  running  off  the  pathway. 

"Summarizing,  we  conclude  that  on  canals  with 
large  traffic  the  additional  outlay  for  a  roadbed  is 
warranted.  It  was  calculated  that  the  cost  of  trans- 
port of  a  ton-mile  by  the  Koettgen  system,  con- 
sidering two  boats  towed  of  600  tons,  supposing  an 
annual  traffic  of  3.000,000  tons  would  be  0.003S  cent, 
and  for-  a  traffic  of  10,000,000  tons  per  annum  0.0029 
cent,  including  the  depreciation  of  the  plant  and  in- 
terest on  the  capital  invested  at  3%  per  cent.  The 
cost  of  steam  traction  under  the  same  conditions 
would  be  0.0058  cent  and  0.0042  cent,  respectively. 
Generally  speaking,  the  use  of  electric  energy  for 
canalboat  propulsion  by  means  of  locomotives  has 
great  advantages  over  the  methods  previously  em- 
ployed. The  station  supplying  current  could  also 
light  the  canal  ways,  and  make  thereby  continuous 
service  possible,  besides  supplying  current  for  man- 
ufacturing, agricultural  and  other  purposes,  to  in- 
dustries and  farms  along  and  near  the  waterways, 
thus  bringing  about  the   coveted  decentralization." 


Improvements  in  Havana. 

Mr.  A.  F.  Gault  and  Mr.  VV.  M.  Doull  of  Montreal 
have  returned  from  their  trip  to  Cuba,  where  they 
have  been  in  connection  with  their  large  electric 
enterprises.  Speaking  of  the  city  of  Havana,  Mr. 
Doull  stated  that  American  rule  had  greatly  im- 
proved it.  The  Havana  Electric  Railway  company, 
of  which  Mr.  William  Hanson  of  Montreal  is  presi- 
dent, having  amalgamated  its  interests  with  those 
of  the  Havana  Traction  company,  will  now  proceed 
with  its  work  of  reconstruction,  and  some  30  miles 
of  track  will  be  laid.  The  other  concerns  interested 
are  the  Ban  que  Internationale  of  Paris,  Buffer  & 
Todd  of  London,  and  what  is  known  as  the  Harvey 
syndicate  of  New  York.  The  railway  will  be  run- 
ning by  the  first  of  September,  as  the  rails  are  now 
being  landed  and  the  machinery  will  be  shipped  with- 
out delay.     The  Cuban  Electric  company  is  another 


Fig    2.     Two-rail  Traction  System. 

winding  itself  on  and   along  a  second   steel   cable, 
similarly  supported. 

"In  the  more  primitive  systems,"  says  La  Revue 
Technique,  "the  upper  cable  also  acted  as  a  trolley 
wire,  while  the  more  perfect  systems  make  use  of  a 
special  trolley  wire,  as  stated  above,  in  which  case, 
of  course,  the  steel  cables  need  not  be  insulated 
on  the  posts.  The  motor  used  on  the  canal  of  Finow 
was  of  five  horsepower,  weighing  2,000  pounds.  An 
average  speed  of  3.6  feet  a  second  was  reached  dur- 
ing the  experiments,  or  about  13,000  feet  an  hour. 
The  anchorages  on  curves  must  be  strong,  to  resist 
the  horizontal  effort,  which  can  be  estimated  at  an 
average  of  three  tons.  According  to  the  height  of 
the   cable   supports,   this  pull   acts  with  a  leverage 


Fig.  3.     Towpath  Locomotive  on  Trestle. 


ELECTRIC   CANAL-BOAT   HAULAGE. 


of  the  locomotive  resting  on-  them.  On  the  water 
side  two  wheels,  with  broad  tires,  spring-suspended, 
roll  directly  on  the  ground  (Fig.  1).  The  weight 
en  the  wheels  differs,  of  course,  according  to  the 
horizontal   (side)  effort. 

"Current  was  supplied  by  trolley  at  300  volts. 
The  motor  is  of  15  horsepower,  weighing  two  tons. 
The  speed  of  the  locomotive  can  be  varied  from 
2V2  or  three  miles,  an  hour  to  5^  miles  an  hour, 
which  is  not  obtainable  by  aerial-cable  traction.  As 
shown  in  Fig.  2,  an  experiment  was  also  made  on 
a  portion  of  the  route  with  two'iails,  3.28  feet  (one 
meter)  gauge,  supported  on  cement  blocks  instead 
of  ties,  thus  leaving  the  towpath  between  them 
clear.     Fig.  3   shows   trestles   for   the  loading   and 


concern  almost  wholly  controlled  by  Canadians, 
Mr.  Gault  being  the  president  and  Mr.  Doull  the 
secretary-treasurer.  This  company  has  secured  the 
ferry  system  between  Havana  and  a  place  called 
Regla,  on  the  opposite  side  of  the  harbor,  and  con- 
taining a  population  of  about  12,000  people.  From 
Regla  the  Cuban  Electric  company  has  secured 
the  right-of-way  to  Guanabacoa,  three  miles  distant, 
and  a  first-class  electric  railway  will  be  in  operation 
between  these  two  points  within  a  few  weeks. 


The  electric-light  plant  at  Langdon.  N.  D.,  will 
not  be  closed  down,  as  threatened.  The  principal 
business  men  have  agreed  to  a  30  per  cent,  raise  in 
rates  for  the  next  two  months. 
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dusting  the  piece  with  powdered  glass  when  the 
temperature  has  fallen  below  1,800  degrees  Centi- 
grade.  This  dusting  gives  a  high  glaze.  This 
process  becomes  economical  when  a  hydraulic  plant 
of  some  low-priced  source  of  energy  is  available. 
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A  new  process,  said  to  give  satisfactory  results, 
lias  been  devised  for  working  porcelain  by  means 
of  the  electric  furnace.  The  porcelain  is  not  worked 
cold,  as  in  the  usual  processes,  but  the  fine  and  dry 
powder  is  heated  in  the  electric  furnace  to  a  tem- 
perature of  3,200  degrees  Centigrade.  At  this  tem- 
perature it  fuses,  and  is  then  run  out  into  specially 
prepared  molds,  to  the  interior  of  which  is  given 
a  well-polished  surface,  and  in  this  manner  the 
piece  as  it  comes  out  of  the  mold  has  ajiighly 
enameled  surface,  and  no  further  operation  is  re- 
quired to  finish  it.  If  any  defects  arc  found  in  the 
enamel,  due  to  inferior  material,  or  if  ordinary 
molds   are   used,    an    enamel   may  be    produced    by 


General  Otis'  reports  from  Manila  to  the  War 
Department  cost  a  pretty  penny  in  cable  tolls,  ow- 
ing, to  a  large  extent,  to  the  roundabout  way  in 
which  they  are  sent  and  to  the  many  relays.  At  a 
recent  hearing  before  the  Senate  committee  on  naval 
affairs,  while  advocating  the  construction  of  a  trans- 
pacific cable  by  the  United  States  government.  Rear- 
admiral  Bradford  said  that  he  understood  the  av- 
erage expenses  of  the  War  Department  for  messages 
to  Manila  to  be  about  $1,000  a  day.  Of  course,  with 
the  ending  of  the  war  this  expense  will  be  greatly 
reduced,  but  it  is  obvious  that  the  laying  of  an 
American  cable  under  the  Pacific  is  almost  im- 
perative. 


It  is  cheering  to  note  that  Judge  Acheson  of  Pitts- 
burg has  refused  to  grant  a  preliminary  injunction 
in  the  case  of  the  Western  Electric  company  against 
the  Anthracite  Telephone  company  of  Hazleton, 
Pa.,  Jn  the  suit  based  on  alleged  infringement  of 
the  Carty  bridging-bell  telephone  patent.  Of  course, 
the  case  still  remains  to  be  argued  on  its  merits, 
but  the  fact  that  the  able  lawyers  of  the  Western 
Electric  company,  representing  the  Bell  interests, 
were  unable  to  present  a  case  of  sufficient  strength 
to  induce  the  court  to  restrain  the  Independent 
company  from  using  the  apparatus  complained  of, 
pending  a  final  settlement,  may  be  taken  as  a  de- 
cided victory  for  the  Independents  and  as  giving 
reason  for  hope  that  the  ultimate  decision  will  rest 
with  the  anti-monopoly  telephone  interests.  The 
Bell  people  have  laid  much  stress  on  the  Carty 
patent,  which  has  to  do  with  an  important,  although 
not  indispensable,  construction  detail.  If  the  Inde- 
pendents' bridging  apparatus  is  held  to  be  non-in- 
fringing, a  threatening  weapon  of  the  former  monop- 
oly will  have  become  entirely  harmless. 


In  one  branch  of  engineering,  the  development 
of  steam  turbines,  much  greater  progress  has  been 
made  in  Great  Britain  and  on  the  Continent  than  in 
the  United  States.  In  the  electric-lighting  plant  in 
Cambridge,  England,  several  prime  movers  of  this 
type  are  in  successful  operation.  A  Parsons  steam 
turbine,  directly  coupled  to  a  500-kilowatt  alter- 
nator, has  been  added  lately.  It  runs  at  a  high 
speed,  2,700  revolutions  a  minute.  The  regulation 
of  the  turbine  is  secured  by  an  electric  device,  so 
that  it  can  work  in  parallel  with  the  other  machines 
of  the  station  when  desired.  A  surface  condenser 
leads  from  the  turbine  by  piping  and  is  installed 
in  a  space  below  the  floor  level.  Beside  it  are  the 
pumps  for  the  water  circulation,  which  are  worked 
by  gearing  and  endless  screw  from  the  main  shaft. 
The  alternator  is  of  the  four-pole  type,  with  fixed 
field,  and  gives  a  voltage  of  2,000  at  90  cycles.  For 
the  excitation  3.5  kilowatts  is  required  at  full  load. 
The  exciter,  of  five  kilowatts,  is  connected  directly 
to  the  shaft  of  the  alternator. 


Political  operation  of  electric-light  plants,  the  re- 
sult oE  municipal  ownership,  is  well  illustrated  by 
the  situation  in  Logansport,  Ind.  When  the  plant 
was  erected  the  rate  was  placed  at  five  cents  a  kilo- 
watt, and  the  Republicans,  then  in  power,  were  able 
to  make  a  good  showing.  The  last  election,  how- 
ever, resulted  in  favor  of  the  Democrats.  When  the 
Democratic  council  gained  control  the  plant  had 
been  in  operation  for  four  years,  and  much  of  the 
machinery  was  worn  and  had  to-be  replaced.  The  ex- 
tension of  the  service  also  necessitated  a  heavy  outlay, 
and,  as  a  natural  consequence,  the  showing  for  the 
year  was  not  so  good  as  for  previous  years.  The  Re- 
publicans charge  mismanagement,  and  submit  figures 
to  back  up  assertions  of  extravagant  policy.  Accord- 
ing to  this  showing,  the  surplus  for  1895,  the  first 
year,  was  $344;  for  1896,  $7,C97;  for  1897,  9,674;  for 
1898,  $6,592,  and  for  1899  a  deficit  of  $2,935  >s 
charged.  In  this  calculation  it  is  said  that  there  are 
allowances  for  five  per  cent,  depreciation  yearly 
and  six  per  cent,  interest.  The  actual  operating  ex- 
penses for  five  years  were  $70,411,  and  the  cash  re- 
ceipts were  $75,651,  leaving  a  surplus  for  the  five 
years  of  only  $5,000.  The  Republican  champion 
contends  that  the  deficit  for  1899  is  a  bad  showing, 
and  that  the  results  would  be  different  under  eco- 


nomical management.  One  councilman  maintains 
that  the  rate  should  be  raised  to  seven  or  eight  cents 
a  kilowatt.  It  has  been  suggested  that  a  sinking 
fund  be  provided  to  meet  the  depreciation,  and  a 
higher  rate  has  also  been  urged.  "But  it  is  not 
likely,"  says  a  correspondent,  "that  the  rates  will 
be  increased,  because  the  Republicans  made  a  good 
record  under  a  low  rate,  and  an  increase  by  a  Dem- 
ocratic administration  might  be  construed  as  an 
acknowledgement  of  faulty  management.  The  mat- 
ter will  probably  be  made  an  issue  at  the  next  city- 
election. " 

Complications  like  these  may  well  give  pause 
to  thoughtful  municipal-ownership  advocates.  Po- 
litical management  lends  itself  but  ill  to  the  care- 
ful,   economical    operation   of   industrial   properties. 


Fundamentals  are  always  important.  It  is  self- 
evident  that  that  science  or  art  is  best  assimilated 
of  which  the  primary  principles  are  most  clearly 
comprehended.  This  truth  is  nowhere  more  ap- 
plicable than  in  the  electrical  field,  where  it  is  often 
found  that  hazy,  uncertain  ideas  of  the  laws  gov- 
erning the  phenomena  of  electric  currents  prevail, 
even  among  those  well  versed  in  the  every-day  ap- 
plications of  electricity.  "Practical"  men  and  those 
engaged  in  the  commercial  side  of  the  electrical  in- 
dustry can  but  be  benefited  by  accurate  knowledge 
of  the  groundwork  of  applied  electricity;  and  for 
this  reason  many  readers  of  the  Western  Electrician 
will  find  Professor  Jackson's  paper  on  "Funda- 
mental Ideas  of  Alternating  Currents,"  begun  in 
this  issue,  of  great  value.  The  writer"  presents  the 
analogy  of  moving  fluids,  but  he  does  it  in  his  own 
way  and  makes  the  subject  interesting  as  well  as 
intelligible.  In  the  concluding  portion  of  the  paper, 
to  appear  next  week,  the  author  devotes  himself 
to  alternating  currents  entirely  and  enlightens  the 
■perplexity  of  those  who  have  difficulty  in  under- 
standing the  "power  factor"  in  alternating-current 
circuits. 


In  the  new  railroad  which  is  to  ascend  the  Jung- 
frau,  electricity  is  not  only  to  be  used  as  the  motive 
power,  but  during  the  work  of  construction,  which 
is  now  in  progress,  it  has  already  rendered  important 
services.  It  would,  in  fact,  be  impossible  to  carry 
out  the  work  otherwise  at  the  altitude  of  2,000 
meters  above  sea  level,  as  will  be  seen  by  the  fact 
that  a  steam  locomotive,  transporting  40  passengers 
from  Lauterbrtmncn  to  Petite  Scheidegg,  consumes 
during  its  trip  of  1V2  hours  500  pounds  of  coal  and 
more  than  two  cubic  meters  of  water.  In  the  con- 
struction of  the  new  road,  a  special  form  of  truck 
is  used  to  transport  the  material  and  workmen,  and 
it  is  operated  by  an  electric  motor.  Besides,  elec- 
tric ventilating  apparatus  and  incandescent  lamps  are 
used  in  the  tunnels,  and  the  work  has  been  carried 
on  with  success  by  the  use  of  electric  drills,  which 
have  been  found  more  convenient  and  cheaper  than 
the  pneumatic  type.  As  there  is  little  or  no  water 
in  this  high  region,  the  current  is  utilized  to  melt 
the  ice  of  the  glaciers.  The  buildings  of  the  com- 
pany are  also  lighted  and  heated. 

The  generating  plant  for  the  operation  of  the  road 
is  in  the  valley  of  Lauterbrunnen,  the  force  being 
furnished  by  the  River  Lutschine,  which  has  numer- 
ous rapids.  The  water  is  taken  a  few  hundred  feet 
above  Lauterbrunnen  and  brought  to  the  plant  in 
a  steel  conduit  2,500  feet  long  and  5%  feet  in  diam- 
eter. The  station  is  arranged  for  four  groups  of 
machines  of  500  horsepower  each,  and  is  provided 
with  a  traveling  crane  of  10  tons.  The  units  consist  of 
two  turbines  of  250  horsepower  mounted  in  parallel, 
driving  the  same  dynamo  shaft.  The  dynamos  are  of 
the  Oerlikon  type,  working  at  7,000  volts  and  45 
cycles,  with  fixed  windings.  Each  alternator  has  an 
exciter  belted  to  it.  The  overhead  line  traverses  the 
mountain,  keeping  in  the  most  sheltered  points,  and 
continues  to  Petite  Scheidegg  and  the  Eiger  glacier. 
At  the  sub-station  the  high  potential  is.  transformed 
to  700  volts,  for  the  circuit  of  the  electric  locomotives. 
Each  of  these  has  two  motors  of  120  horsepower 
which  are  geared  to  a  central  shaft  carrying  a 
strong  toothed  wheel,  which  engages  in  a  rack 
which  is  laid  between  the  rails  upon  iron  ties.  The 
cars  have  two  wheels  in  front,  and  in  the  rear  have 
two  long  shafts,  between  which  is  placed  the  loco- 
motive. By  this  arrangement  it  receives  half  the 
weight,  thus  increasing  the  tractive  adherence  of 
ihe  locomotives.  The  current  is  taken  from  two 
overhead  trolleys. 
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Hargreaves-Bird  Electro-chemical 
Process. 

There  has  recently  been  stalled  at  Farnworth, 
near  Liverpool,  a  new  process  of  separating  chlorine 
and  sodium  by  the  direct  decomposition  of  salt  by 
electrolysis,  without  the  introduction  of  any  other 
ingredient.  It  is  called  the  Hargreaves-Bird  process. 
The  Liverpool  Post  gives  the  following  explanation 
of  the  method: 

"Salt  is  submitted  to  a  suitable  current  of  elec- 
tricity, and  both  the  substances  are  produced  un- 
mixed and  pure.  The  salt  used  is  in  its  cheapest 
form,  being  that  of  brine  pumped  up  front  its  native 
bed,  the  salt  of  which — delivered  into  the  actual 
apparatus  of  the  factory — costs  no  more  than  about 
3d.  (six  cents)  per  ton,  as  against  7s.  ($1.70),  the 
usual  price  for  the  rough  salt  used  in  the  older 
alkali  works.  The  apparatus,  or  cell,  in  which  this 
is  effected  is  a  narrow  tank,  the  walls  of  which  are 
porous.  Brine  is  pumped  into  it,  and  on  the  passage 
of  electricity  a  solution  of  soda  flows  slowly  down 
from  the  outside  of  these  wet  walls,  yielding  at 
once  soda  crystals,  while  the  chlorine  in  like  auto- 
matic manner  passes  away  for  the  production  of 
bleaching  powder,  chlorate  of  potash  or  such  other 
chlorine  compounds  as  may  be  required.  No  'rag- 
ing furnace,  no  sulphur  kilns,  nor  the  noxious  fumes 
arising  from  such,  are  present.  No  waste  materials 
are  produced,  unless  as  such  be  reckoned  the  ashes 
from  under  the  steam  boilers  which  produce  the 
motive  power  for  the  generation  of  the  electric  cur- 
rent. Even  the  smoke  from  the  boiler  fires  and 
the  waste  steam  from  the  engine  are  used  in  c;"-- 
bonating  and  dissolving  the  soda  thus  formed.  In 
the  actual  production  scarcely  any  hand  labor  is 
required.  All  moves  on  in  silent  regularity,  and 
it  is  only  in  the  necessary  handling  and  packing  up 
of  the  materials  produced  that  labor  comes  in. 

"One  distinction  of  the  cell  is  the  peculiar  dia- 
phragm used.  It  is  a  sheet  of  asbestos  composition, 
non-porous,  in  the  ordinary  sense  of  the  term,  but 
when  forming  the  walls  of  the  cell,  the  contents  of 
which  are  electrically  excited,  it  allows  molecules  of 
sodium  hydroxide  to  pass,  but  very  little  sodium 
chloride." 

The  United  States  consul  at  Liverpool  says  that 
it  is  claimed  that  the  above  process  is  much  more 
economical  and  simple  than  the  former,  including 
the  rival  electronic  methods.  It  is  stated  that  one 
difference  between  the  Hargreaves-Bird  process  and 
the  Kastner- Keller  process  (which  has  been  in  use  in 
the  Liverpool  district  for  some  time)  is  that  mercury 
is  used  in  the  latter  process,  but  not  in  the  former. 
Large  sums  of  money  have  been  spent  in  experi- 
ments with  different  electrolytic  methods,  with  vary- 
ing success,  and  it  is  too  early  yet  to  say  whether 
the  new  process  will  meet  expectations. 


A  Life  Test  of  Incandescent  Lamps.1 

By  George  D.  Shepardson. 

In  order  to  discover  what  is  likely  to  be  the 
experience  of  the  buyer  who  lacks  either  the  ability 
or  the  inclination  to  test  all  lamps  received  and  to 
reject  those  which  do  not  meet  his  specifications 
as  to  candlepower  and  wattage,  the  following  ex- 
periments were  carried  on  in  April  and  May,  1899. 
To  secure  average  conditions  prevailing  in  the 
Northwest,  lamps  rated  at  16  candlepower  were 
picked  at  random  from  the  stocks  of  the  Minneap- 
olis General  Electric  company,  St.  Paul  Gas  com- 
pany, Faribault  Gas  and  Electric  company,  Owa- 
tonna  Electric  company,  Electrical  Engineering 
company  of  Minneapolis,  and  from  the  agents  of 
two  lamp  factories  which  were  already  represented 
by  lamps  secured  from  other  sources.  Current  was 
kindly  furnished  by  the  Minneapolis  General  Elec- 
tric company.  The  experiment  was  conducted  by 
Henry  A.  Hildebrandt  and  Arthur  C.  Pratt,  senior 
students  in  University  of  Minnesota.  The  lamps 
were  run  on  an  alternating-current  line  whose  volt- 
age was  maintained  constant  within  a  range  of  two 
volts,  a  recording  voltmeter  giving  a  continuous 
record  of  the  fluctuations.  The  candlepower,  watt- 
age and  efficiency  of  the  lamps  were  determined 
with  direct  current  and  a  Lummer-Brodhun  pho- 
tometer, with  Weston  voltmeter  and  Whitney  -mil- 
liamperemeter,  which  were  calibrated  before  and 
after  the  test.  The  standard  of  light  was  a  well- 
aged  incandescent  lamp  which  had  been  standardized 
by  a  certified  amyl-acetate  lamp  and  by  standard 
candles,  being  frequently  checked  by  a  second  and 
similar    standardized   incandescent   lamp. 

Ten  lots  of  lamps,  from  seven  lamp  factories,  were 
first  tested  for  candlepower  and  wattage  at  their 
marked  voltage.  As  shown  by  the  accompanying 
tables,  the  initial  candlepower  of  the  55  lamps  varied 
from  14.1  to  23,  while  the  watts  per  lamp  varied 
from  47.3  to  71.3,  the  watts  per  candle  varying  from 
2.32  to  4.10.  The  average  candlepower  of  the  lamps 
of  each  group  varied  by  15.2  to  22.  while  the  average 
watts  per  lamp  varied  from  49  to  66.4.  and  the  average 
watts  per  candle  varied  from  2.42  to  3.60.  The  general 
average  for  the  55  lamps  given  apreliminary  test  gave 
1S.3  candlepower  at  55.8  watts,  or  3.1  watts  per 
candle.  This  indicates  that  the  central  stations  in  ■ 
this  association  are  using  lamps  of  higher  efficiency 
than  was  common  a  few  years  ago;  also,  that  there  is 
still  a  wide  range  in  the  candlepower,  wattage  and 
watts  per  candle  of  the  lamps  in  use.  It  might  be 
noted  that  the  watts  per  candle  were  specified  on 
only   one   lot    of  lamps,    another   being   called    "of 


1.     Read  before  the  Northwestern  Electrical   associa 
uary  iS.  igoo. 
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standard  efficiency,"  while  a  third  lot  was  called 
"high  efficiency,"  the  latter  taking  about  three 
watts  per  candle. 

The  different  lots  of  lamps  wrere  marked  A,  B, 
C,  D,  E,  F,  G,  H  and  I,  and  four  lamps  were  se- 
lected at  random  from  each  lot  except  I  and  H. 
The  ratio  between  the  mean  horizontal  candlepower 
and  that  in  a  certain  marked  position  was  carefully 
determined.  Lamp  sockets  were  wired  to  heavy 
leads,  and  resistances  were  adjusted  so  that  each 
lamp  received  the  voltage  marked  on  the  label.  The 
sockets  were  placed  so  that  the  lamps  were  hori- 
zontal, and  each  lamp  was  always  placed  in  the 
same  socket  in  order  to  make  the  conditions  of 
drooping  alike  for  all.  At  intervals  of  about  24 
hours  each  lamp  was  removed  to  the  photometer 
and  tested  for  candlepower  and  current.  Each  lamp 
was  allowed  to  burn  until  the  end  of  the  test,  or 
until  it  broke  or  met  an  accident.  It  was 
not  thought  advisable  to  throw  out  each  lamp  when 
it  dropped  to  80  per  cent,  of  its  initial  candlepower, 
since  it  is  believed  to  be  the  exception  rather  than 
the  rule  for  the  smaller  stations  (and  also  most 
of  the  larger  ones)  to  pay  much  attention  to  the 
"smashing  point"  or  economical  life  of  an  incan- 
descent lamp,  unless  a  customer  complains  about 
poor  light.  (It  might  be  considered  unprofessional 
to  inquire  how  many  of  the  stations  represented  in 
this  convention  have  any  regular  system  of  removing 
old  and  inefficient  lamps.) 

After  burning  about  50  hours  it  is  found  that  the 
light  varies  from  8.2  to  23  candlepower,  while  the 
watts  per  lamp  vary  from  45.7  to  72.1,  the  watts 
per  candle  varying  from  2.32  to  4.10,  the  general 
averages  being  17.5  candlepower  at  55  watts  per 
lamp  and  3.27  watts  per  candle. 

After  about  100  hours  the  light  varies  from  10. 1 
to  22.3  candlepower,  the  watts  from  45.5  to  72.1 
per  lamp  and  from  2.52  to  5.02  per  candle.  The 
general  averages  are  17.5  candlepower  at  55.3  watts 
per  lamp  and  3.3  watts  per  candle. 

After  about  400  hours  the  light  varies  from  11. 3 
to  19  candlepower  at  46.6  to  70.2  watts  per  lamp 
and  3  to  4.31  watts  per  candle.  The  averages  give 
16  candlepower  at  56.5  watts  per  lamp  and  3.54  watts 
per  candle. 

After  about  600  hours  the  lights  vary  from  11.4 
to  1S.8  candlepower  at  44  to  69.9  watts  per  lamp  and 
3.34  to  4.26  watts  per  candle.  The  averages  give 
14.7  candlepower  at  55.6  watts  per  lamp  and  3.82 
watts  per  candle. 

A  few  lamps  were  burned  800  to  900  hours,  after 
which  time  the  candlepower  varied  from  10.S  to 
16.4,  while  the  watts  per  candle  varied  from  3.6  to 
4-4- 

Early  in  the  test  it  was  noted  that  several  of  the 
lamps  "burned  blue,"  and  their  high  efficiency 
pointed  to  an  early  demise.  All  four  of  the  lamps 
of  lot  A  had  burned  out  in  about  100  hours  and 
none  of  those  in  lot  B  lasted  more  than  500  hours, 
only  one  of  them  lasting  350  hours.  These  two 
lots  were  from  lamps  bought  by  a  large  company 
which  contemplated  changing  lamps,  and-  it  is  not 
certain  whether  these  lamps  were  high-economy 
lamps  sent  for  trial  or  whether  they  were  lamps  in- 
tended for  lower  voltages,  but  marked  to  suit  the 
voltage  ordered.  Their  performance  suggests  that 
the  lamp  makers  find  it  necessary  to  dispose  of  their 
product,  and  must  mark  their  lamps  to  suit  orders 
if  the  orders  persistently  call  for  lamps  of  the  same 
standard  voltage.  It  emphasizes  the  request  made 
by  some  of  the  lamp  makers  that  stations  would  find 
it  to  their  advantage  to  adopt  some  odd  voltage,  in 
order  to  use  the  lamps  which  must  be  made  to 
supply  other  standards. 

To  get  some  comparison  between  the  behavior 
of  lamps  on  constant-potential  circuit  and  those  on 
a  circuit  with  poor  regulation,  several  lamps  were 
placed  on  a  circuit  varying  from  104  to  118  volts. 
The  lamps  so  placed  were  not  sufficiently  numerous 
to  give  close  conclusions.  The  high-efficiency 
lamps  all  died  within  about  300  hours,  while  most 
of  their  mates  of  like  make  on  the  well-regulated 
circuit  were  in  fair  condition  at  800  hours.  The 
candlepower  and  efficiency  of  the  lamps  on  fluctuat- 
ing circuit  fell  in  300  hours  as  much  as  -did  that  of 
the  lamps  on  the  constant-potential  circuit  in  800 
hours.  The  lamps  on  the  circuit  with  voltage  fluc- 
tuating 13  volts  aged  at  least  three  times  as  rapidly 
as  their  equals  on  a  circuit  fluctuating  two  volts. 
Such  a  statement  can  only  give  a  rough  idea  of  the 
general  effect,  since  the  result  of  a  fluctuation  de- 
pends upon  whether  it  varies  above  or  below  the- 
normal.  The  lamps  of  low  initial  efficiency  (that 
is,  those  which  took  3.5  to  4  watts  per  candle) 
withstood  the  extreme  variation  much  better  than 
did  those  of  higher  efficiency,  as  was  to  be  expected. 
After  the  above  test  had  been  ended,  some  of  the 
lamps  were  placed  on  the  photometer  and  the  volt- 
age was  raised  until  the  candlepower  equaled  the 
initial  value.  Three  lamps  marked  for  108  volts 
were  raised  to  in. 4  volts,  to  112.6  and  to  113. 6 
volts,  to  restore  them  to  their  initial  candlepower. 
Another  lamp,  marked  for  no  volts,  which  had 
burned  558  hours  on  the  circuit  with  widely  fluctuat- 
ing voltage,  was  raised  to  120  volts  before  its  candle- 
power  equaled  that  of  its  youth.  The  efficiencies 
of  these  lamps  at  the  higher  voltage  were  from  one 
to  eight  per_  cent,  lower  than  their  original  effi- 
ciencies. This  seems  to  justify  the  practice  of  some 
engineers,  who  move  old  lamps  to  places  on  the 
circuit  having  higher  average  voltage.  To  what 
extent  the  economical  life  of  a  lamp  may  be  ex- 
tended by  raising  the  voltage  from  time  to  time    is 


a  matter  that  seems  worth  investigation.  In  this 
connection  it  should  be  stated  that  very  few  of  the 
lrmps  showed  any  considerable  blackening,  so  that 
the  loss  of  light  and  efficiency  with  age  seems  to 
come  more  from  change  in  the  filament  than  from 
absorption  by  the  coating  inside  the  bulb.    " 

As  a  matter  of  interest,  several  lamps  were  gath- 
ered from  various  sources,  and  their  candlepower 
measured  while  dirty  with  the  accumulations  of  time 
and  after  the  same  were  washed  off.  The  light  was 
increased  from  one  to  30  per  cent. 

Individual  Lamp  Performance. 


Lamp. 


A  2.. 
A  3.. 
A  4.. 
K  1.. 
B  2.. 
B  3-. 
B  4.. 
C  1.. 
C3.. 
C4.. 
D  1.. 
Di. 
D3.. 
D4.. 
E  1.. 
E  2.. 
E  3- 
E  5  ■ 
F  I.. 
F  2.. 
F3-. 
F4.. 
F  6.. 
F  8.. 
G3-. 
G4. 
G5-. 
G6.. 


8S3* 
8S3* 
883* 
883* 
487* 
487* 
486* 
456* 
462 
793* 

r«3! 
793* 
595 
40 
435* 
435* 
435* 


Candlepower. 


Ini- 
tial. 


19. 1 

21. 

20.6 

t8.9 

21.8 

22.2 

20.6 

22.6 

18.7 

18. 

15-2 

21.2 

21.3 


17-3 
19. 1 
18.6 
17-5 
16.7 
16.6 
16.2 
16.5 


19. 1 
20.9 
19.2 


After 
Final      500 
Hrs. 


16.8 
18.6 
16.9 
16.4 
17-3 
16.9 
14. S 
15.2 
13- 
13.4 
12.6 
15  5 
16.4 
15-9 
15-8 
■7-3 
■7-4 
16.2 
16. 1 
12.2 
13- 
13. 1 
10.8 
12. 9 
8.2 
15-7 
16. 1 
17. 1 
■7-4 


14- 
17-9 
17  5 
16.3 
19-5 
(17-3) 
(■7-4) 
(16.21 
(16. I ) 


11. 7 
14.1 
11. 5 
14  2 


(15.  ) 
15.   i 

(16.2' 
(16. 5"! 


Watts  per  candle. 


Ini- 
tial. 


After 
Final      500 
Hrs. 


2.56 
2  45 
■47 
66 
55 
38 
47 


3-45 
3-2 
3-35 
3-63 
4.00 
4.26 
3-37 
(342) 
(3.48) 
(3.52) 
(3-56) 


4-l6 
4.IO 
4.28 
3-65 


(3  7) 
(3-6) 
(3-5) 
(34) 


Notes. — Lamps  marked 
test.     Figures  iu  parenthes 


ere    in  fair  condition  at  close  of 
es  ()  are  estimatad  from  curves. 


Initial 

Measurements.- 

-Lamps 

New 

—  . 

-  i 

Candle- 
power. 

Watts. 

Walts  Per 
Candle. 

Lamp. 

2 
0 

£ 

18.9 

21.3 
15-2 
17-3 
■7-3 
15.8 

18. 2 
14.  I 
I4.8 
16.6 

14. 1 

6 

H 

21 

22.7 

18.7 

23 

19. 1 

16.8 

20.9 

19  9 

■  7.4 

20.4 

20 
22 
17 

20.. s 

18 

16.4 
19.2 
16  s 
15-2 
19 

18.3 

S 
0 

£ 

50.3 
51. 1 

47-3 
61.3 
53  3 
50.9 
55-7 
53-3 
53.6 
55-9 

47-3 

0 

H 

51-3 
55-8 
49-7 
71-3 
60.6 
58.2 
57-8 
62.7 
54-4 

b  I  .  9 
71.3 

<" 

5°-7 

53 

49 

66.4 

59-1 

53 

--.6  0 

58.4 

54 

5» 

55. K 

B 
0 

£ 

2-45 
2.32 
2  66 
2.87 
3.13 
3.12 
2.67 
3-14 
3.12 
2.-8 

2.32 

0 
H 

2.65 
2-55 
3.22 
3.68 
3-45 

3  58 
3-1 

4  I 
4.07 
3-55 

4-1 

5 
4 
7 
6 
6 
9 
6 
6 
3 
3 

55 

2-57 

2.42 

2.92 

323 

3.29 

3-24 

2.95 

3-5 

3.6 

3°7 

3  1 

C 

D 

E 

I    

After  Burning  Fifty  Hours. 


Total 31 


8.223 


■7-5  45-7  72-1  55 


50.2 
72.1 
60.6 


2.9  12.78 
2.53  2.48 
3-753-13 
3.863-28 
3.71  5-43 
5-804.31 
3.072.91 


i-44  5  8  J3-27 


After  Burn 

ING 

One 

Hundred  Hours 

1 
4 
4 
4 
4 
6 
4 

27 

,-3.4 

19-7 

11. 7 
17-2 
15.8 

IO.  I 

18.4 
10. 1 

16.4 
21.4 
18.2 
22.3 
20  7 

20-S 

22  3 

16.4 
20.5 

■5-7 
20.7 
17-7 
13. 1 
19-7 

17-5 

48.6 
50.8 
45  5 
66.4 
57-8 
49  4 
56.1 

45-5 

48.6 

54-6 

5" 

72.1 

61. 1 

58.3 

fir  8 
72.1 

2.9S 

2.52 

2-75 

3-07 

2.93 

3 

2-78 

2.52 

2.08 
2.64 

3-9 

4.04 
3.66 
5.02 
3.06 

5.02 

2.98 
2.59 
3.13 
3-36 
3-39 
4.09 
2-92 

3-3 

B 

53 
45 
68 
59 
51 
57 

55 

3 
8 

3 

D 

E 

F 

G 

Total 

After  Burning  Four  Hundred  Hours. 


16.5 


5I-3  5I-3 
46-649. 2 
65  3  70.2 

57.4  60. S 

48.5  58  3 
=  5      57   2 

16.6170   2 


3 

3-25 

3.67 

3-48 

3-95 

3-34 


After  Burning  Six  Hundred  Hours. 

14 

18.8 
14 

18.8 

13.6 

■7-5 
12.6 

i-l  ■  7 

45-9 
65-5 
44 

44 

49 
69.9 

58.3 

47-3 
67.2 
50.1 

55 .6 

3-34 
3-49 
3-41 

334 

3-6 
4.26 
4.28 

4  ■  2t5 

4.46 

4 

4 

II 

16.2 
II. 4 

II. 4 

3-99 

5.52 

The  ScientificSpirit  in  Mexico. 

[From  the  Mexican  Herald,] 

Since  the  inauguration  of  the  system  of  electric 
traction,  the  street-car  management  has  had  to  com- 
plain on  more  than  one  occasion  of  the  placing  of 
rocks  and  other  obstacles  on  the  track  by  the  com- 
mon people,  with  the  deliberate  purpose  of  causing 
the  cars  to  derail.  The  object  of  the  common  peo- 
ple, as  they  say,  is  "to  test  the  force  of  the  elec- 
tricity." They  see  the  car  running  on  the  track  pro- 
pelled by  a  mysterious  force,  and  they  are  incited 
by  curiosity  to  find  out  whether  that  same  force 
is  capable  of  keeping  the  car  on  the  track  in  spite  of 
an  obstacle  that  would  derail  any  other  car. 


Higher  Wages  Demanded. 

The  Brotherhood  of  Electrical  Mechanics  has 
given  notice  to  the  electrical  contractors  of  Chicago 
that  on  and  after  April  ist  the  rate  of  wages  de- 
manded for  wiremen  will  be  $4  a  day.  The  present 
rate  is  $3.75  a  day. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Illinois  Telephone  Association. 

A  well-attended  and  successful  meeting  of  the 
Illinois  Telephone  association  was  held  on  Febru- 
ary ~th  and  8th,  in  the  City  Council  chamber  al  De- 
catur, III,  over  50  representatives  of  Independent 
telephone  companies  being  in  attendance.  Many 
important  topics  of  interest  to  the  Independents 
were  discussed.  That  the  work  <<i  the  association 
might  Ik-  more  actively  pushed  it  was  voted  that  the 
state  he  divided  into  live  districts,  each  district  to 
have  its  own  officers,  and  the  chairman  of  the  the 
district-  to  constitute  the  executive  committee  of 
the  state  association. 

Toll-line  connections  were  full\  considered  at  the 
nd  many  valuable  idias.  with  much  in- 
formation, were  given  as  to  the  operation  ol  such 
lines.  A  co-operative  plan  will  probably  be  adopted 
at  the  next  meeting  of  th.  issociation  that  will  en- 
able all  the  companies  in  the  state  to  operate  their 
lines  together. 

It  was  voted  that  the  Independents  of  the  state 
<.f  Illinois  should  have  a  uniform  si.y.i  to  designate 
toll  station.-,  and  a  committee  consisting  of  G,  \\  . 
Fair.  Chrisman,  George  E.  Goodhead,  Winchester 
B.  Burke,  Decatur,  was  appointed  to  select 
such   a    sign, 

President  Dr.  I.  A.  Lumpkin  pleased  all  present 
with  his  welcome  address,  in  which  he  reviewed  the 
great  progress  made  by  the  Independents  in  the 
state  during  the  last  few  years.  F.  H.  Stamper, 
president  of  the  Voungblood-Slampcr  Telephone 
company,  Benton,  111.,  read  an  interesting  and  in- 
structive paper  on  the  benefits  of  the  local  exchange. 
John  W.  Gay,  manager  of  the  Mattoon  Telephone 
any,  elicited  applause  by  his  paper  entitled  "The 
try    Manager." 

About  25  new  companies  joined  the  association. 
It  is  expected  that  in  a  short  time  nearly  all  the 
Independent  telephone  companies  of  the  state  will 
b(    included    in   the   membership   of  the   association. 

Among  those  present  were: 

Booth.  William    P.,    Western  Telephone  Construction  com- 
pany  Chicago 

Brooks.  F.  A..  Charleston  Telephone  company Charleston 

Burke,  W.  B.,  manager  Macon  County   Telephone   company 

Decatur 

Campbell.  W.  G Champaign 

Chamberlin,  0.  P.,  Hoopeston  Telephone  company Hoopeston 

Davis.  J.  H.,  Ridge  Farm  Telephone  company Ridge  Farm 

Dins  more.  S.  A.,  Electric  Appliance  company Chicago 

Doolittle.  W,  E.,  Sterling  Klectric  comp-ny Chicago 

Fair.  George  W.,  Schance  &  Fair  Electric  company Chrisman 

Fletcher,  James  A..  Modesto  Telephone  company Carlinville 

Friend,  T.  J..  Flora  Exchange Flora 

Gay.  John  W.,  manager  Mattoon  Telephone  company. . ..  Mattoon 
Glandon.  Ed.  D.,  manager  Pike  County  Telephone   company 

Pittsfield 

Goodhead,    George    E.,    Winchester     Telephone     company 

Winchester 

Hammond,  Edgar  H-,  American  Electrical  Works Chicago 

Harrison,  A.  0.,  Sullivan  Exchange Sullivan 

Harwood,  E.  M..  Shelby  County  Telephone  company. .  Shelby ville 

Herman,  W.  S ......    Beihany 

Hughes,  George  W.,  The  Hume  Telephone  company Hume 

Lodge,    W.    F..    manager  Monticello   Electrical    Telephone 

company Monticello 

Lumpkin.  Dr.  I   A..  Mattoon  Telephone  company Mattoon 

McConnell,  E.  P.,  United  Telegraph,  Telephone   and   Elec- 
tric company.  Hyde  Park Chicago 

McNabb,    A.    L.,    secretary   Macon  County  Telephone  com- 
pany    Decatur 

Naugle.  A.  T..  Nausle.  Ho'comb  &  Co Chicago 

Odell,  C.  W,,  Odell  Independent  Telephone  company..  Mo  wp  aqua 

Pifer,  F.  E.,  Moultrie  County  Telephone  company Sullivan 

Schance,  C.  E.,  Schance  Telephone  company Chrisman 

Schance,  J.  G.,  Schance  Telephone  company .Sidell 

Spitler,    George   B.,  Moultrie    County    Telephone  company 

Sullivan 

Stamper,  F.  H.,  president  Youngblood-Stamper  Telephone 

company Benton 

Sterretc,  E    L..  Henry  Telephone  company Henry 

Stitch,    George    P.,    American   Electric   Telephone  company 

Chicago 

Stocks,  S.  D..  Moultrie  County  Telephone  company Sul  ivan 

To  bey.  Dr.  W.  W.,  Danville  Telephone  company Danville 

Warner,  Perry  M.,  Kossvi-le  Telephone  company Rossville 

Whitmer.  F.  H.,   president  Macon   County  Telephone  com- 
pany  Decatur 

Wilson.  H.  C,  Edgar  County  Telephone  cimp  my Paris 

Wilson,  Thomas  W.,  Sprin^hel  1  Mutual  Telephone  company 

Springfield 

youogblood,    R.    A.,    Voungb:ood-Stamper  Telephone  com- 
pany  Benton 


Western    Indiana    and    Eastern    Illinois 
Organized. 

A  meeting  of  Independent  telephone  operators  of 
Western  Indiana  and  Eastern  Illinois  was  held  in 
Terre  Haute,  [nd.,  on  February  12th,  There  were 
about  40  gentlemen  in  attendance,  representing  all 
the  leading  exchanges  through  the  territory  covered. 
Among  those  present  were  I.  A.  Lumpkin,  C.  \V. 
Shimel.  J.  L.  Osborne,  J.  (i.  Schance,  Mr.  Sales 
■  ■  the  New  Long  distanci  Telephone  company  of 
Indianapolis,  and  A.  M.  Adams  of  the  Park  County 
Telephone  company.  The  meeting  was  called  to 
order  by  Charles  R.  Duffin,  vice-president  of  the 
Citizens'  Telephone   company  of  Tcrre   rlautc  ami 

i.  Duffin  was  elected  president  of  the  organiza- 
tion. Henry  A.  Coit  of  Terre  Haute  was  chosen 
secretary.  A  committee  was  selected  to  devise  a 
permanent  organization.  It  is  to  report  at  a  meet- 
ing to  he  held  in  Terre  Haute  on  March  "th.  A 
committee    to    arrange    a    basis    for    the    division    of 

II  charges  was  also  appointed,  and  it  is  to  make 
a  report  on  the  same  day.  The  committee  on  by- 
laws is  t«-  seleet  a  name  for  ihe  association  and  sub- 
mit it  at  tin  next  meeting.  Much  enthusiasm  was 
shown,  and  the  meeting  was  highly  satisfactory. 
Various  subjects  of  interest  to  the  Independent  tele- 
phone movement  were  discussed  by  Messrs.  Lump- 
kin, Adams,   Coit  and  others. 


Is  a  "Trust'*  Necessary  to  Standardize 
Telephones? 

The  Stromberg-Carlson  Telephone  Manufacturing 
company  of  Chicago  has  the  courage  and  per- 
spicacity to  oppose  with  vigor  the  proposed  "trust" 
ot  Independent  telephone  manufacturers.  "Inde- 
pendents," it  says,  "keep  the  standardizing  of  the 
apparatus  in  your  own  hands,  and  do  not  depend 
upon  the  dictates  of  a  manufacturers'  combination." 
This  statement  refers  to  the  argument  of  the  trust 
promoter.-,  that  Independent  telephone  apparatus 
should  be  standardized.  In  its  lately  issued  organ. 
The  Independent  Telephone,  the  company  treats  of 
the  sattie  subject  in  the  following  terms,  after  ad- 
mitting the  great  advantages  of  uniform,  high-class 
construction  and  equipment: 

"For  the  go.nl  of  the  Independent  business  in 
general,  the  standardizing  of  apparatus  should  re- 
main in  the  hands  of  the  exchange  builder  and 
owner,  who  should  be  absolutely  free  from  any 
manufacturing  interests  and  should  always  adopt 
equipment  of  the  most  approved  type,  from  a  prac- 
tical business  standpoint,  and  let  merit  alone  be 
ihe  criterion,  regardless  of  a  slight  difference  in 
original  cost  or  personal  feeling.  The  decision 
should  be  made  as  much,  or  more,  from  a  purely 
business  and  commercial  standpoint  as  from  a  sim- 
ple electrical  view. 

"It  must  be  admitted  that  where  two  companies 
arc  operating,  the  subscriber  will,  ultimately,  con- 
tinue using  the  system  that  is  the  most  convenient 
and  satisfactory.  While  the  Independent  companies, 
wherever  established,  have  secured  far  more  sub- 
scribers and  given  much  more  valuable  service  in 
this  respect,  to  successfully  compete  with  the  old 
company,  it  eventually  will  be  necessary  to  give 
equally  as  good,  or  better,  service  than  the  best 
system  that  the  old  company  can  install. 

"One  of  the  greatest  question  to  be  considered, 
besides  the  convenience  and  efficiency  of  the  serv- 
ice, is  the  cost  of  operating  and  maintenance  of  the 
exchange  when  established,  and  the  durability  of  the 
system.  For  the  larger  exchanges  it  is  safest  to 
adopt,  where  possible,  only  such  systems  as  have 
been  thoroughly  demonstrated  in  actual  exchange 
use,  even  if  on  a  much  smaller  scale,  and  from 
manufacturers  well  established  both  as  to  the  char- 
acter and  durability  of  the  equipment  furnished,  and 
as  to   the  patent   rights  to  the  system   proposed. 

"The  Independent  Telephone  believes  that,  where 
there  is  competition  among  producers  and  a  fair 
appreciation  of  quality  and  efficiency  on  the  part 
of  the  consumer,  there  is  progress,  and  that  the  suc- 
cess of  Independent  telephony  should  and  can  be 
controlled  by  the  exchange  builder,  if  quality  of 
equipment,  rather  than  original  cost  and  personal 
feeling,  is  considered,  and  he  is  not  dependent  on 
the  dictation  of  a  manufacturers'  combination." 


NEW  COMPANIES. 

The  Hawkeye  Telephone  company  was  incorpo- 
rated recently  at  Iowa  Falls,  la.,  with  a  capital  stock 
of  $40,000.  The  company  will  install  exchanges  at 
Iowa  Falls,  Hampton,  Clarion  and  Dows,  with  100 
miles  of  toll  lines.  Otto  VVcttstcin  of  La  Porte  City, 
la.,  has  secured  the  contract  for  the  erection  of  the 
entire  system. 

H.  A.  Coit,  a  telephone  projector  who  intends  to 
start  a  new  telephone  company  in  Terre  Haute,  in 
an  interview  says:  "The  company  will  be  local  in 
character,  and  those  interested  in  it  represent  the 
best  business  and  financial  interests  in  Terre  Haute. 
It  will  be,  in  every  sense  of  the  word,  a  citizens' 
company,  and  will  be  controlled  by  Terre  Haute 
men  and  operated  by  them.  The  rates  to  be  charged 
will  be  $30  per  year  for  business  houses  and  orifices 
and  $18  per  3'ear  for  residences.  Each  subscriber 
will  be  furnished  with  a  long-distance  instrument 
on  full-metallic  circuits,  and  there  will  be  no  party- 
line  service." 

The  Carolina  Telephone  and  Telegraph  company 
is  a  new  corporator  organized  under  the  laws  of 
North  Carolina,  with  a  paid-up  capital  of  $50,000 
and  authorized  capital  cf  $150,000.  Tne  officers  arc: 
President,  VY.  H.  Powell,  Jr.,  Tarboro,  N.  C;  vice- 
president,  A.  McDowell,  Scotland  Neck,  N.  C;  sec- 
retary, treasurer  and  general  manager,  George  A. 
Holderness,  Tarboro,  N.'C.  The  executive  offices 
..ire  at  Tarbcro,  N.  C.  The  company  iias  purchased 
the  exchanges,  toll  lines,  etc.,  heretofore  belonging 
to  ihe  Tarboro  Telephone  and  Telegraph  company, 
Fayctteville  Telephone  and  Telegraph  company, 
Carolina  Telephone  company  and  Scotland  Neck 
Telephone  company.  It  is  the  purpose  of  the  com- 
pahy   to  build  extensive  toll   lints. 

Articles  of  incorporation  of  the  Midland  Tele- 
phone ami  Telegraph  company  were  filed  on  Janu- 
ary 26th  in  Hudson  County.  New  Jersey.  The 
capital  stock  is  placed  at  $150,000.  The  company  is 
authorized  to  construct  lines  between  the  Vludsou 
and  ihe  Delaware  River,  crossing  Hudson,  Essex, 
Union,  Middlesex,  Mercer,  Ocean  and  Burlington 
counties.  The  incorporators  arc  Edward  Meany 
of  Newark,  Edward  J.  Hale.  Morris  Township; 
Melville  Eggleston,  Elizabeth;  James  C.  Vale,  Han- 
over,  X.  ).,  and  Alfred  R.  Holcomb  of  New  York. 
'I  here  is  much  speculation  regarding  the  connec- 
tions oi  1  his  new  company.  Mr.  Meany,  who  is 
judge  advocate  general  of  New  Jersey,  is  connected 
with  the  New  York  and  New  Jersey  company. 


Telephone    News  from    the  Northwest. 

[From    the    Minneapolis    correspondent  of   the   Western  Elec- 
trician.J 

Several  operators  of  the  Northwcsiern  Telephone 
Exchange  company  in  Minneapolis  have  been  dis- 
charged of  late.  An  effort  has  been  made  to  form 
a  union  among  the  operators,  and  the  leaders  say 
that  the  discharge  was  on  that  account.  The  com- 
pany asserts  that  those  removed  were  talking  too 
much,  adding  that  the  objectionable  persons  would, 
when  off  duty,  call  up  the  central  ofhee  and  discuss 
the  proposed  union  with  employes  on  duty,  to  the 
detriment  of  the  service.  The  company  says  that 
it  has  no  objection  to  the  girls  forming  a  union. 

Miss  Anna  Wiley  has  resigned  as  manager  of  the 
Wisconsin  Telephone  company's  office  at  Fond  du 
Lac,  Wis.,  and  is  succeeded  by  L.  G.  Barnes,  late 
of  the  New  London,  Wis.,  office.  Miss  Wiley  will 
continue  with  the  company  as  operator. 

The  Wisconsin  Telephone  company  is  about  to 
build  a  toll  line  through  Wausau,  Wis.,  to  Marsh- 
held  and  other  points  northwest.  The  line  will  come 
via   Oshkosh  and  Stevens  Point  to   Wausau. 

The  Wisconsin  and  Rock  County  Telephone  com- 
panies have  reduced  toll  rates  between  Janesville 
and  Beloit,  Wis.,  from  15  cents  to  10  cents  a  message. 

Farmers  at  Rud,  .Minn.,  propose  a  telephone 
from    Highland   via    Rud,   to   Peterson. 

The  Wood  County  Telephone  company  will  re- 
build its  exchange  at  Grand  Rapids,  Wis.,  and  make 
it  all-metallic,  at  a  cost  of  $3,500. 

W.  H.  H.  Cash  has  bought  the  telephone  line 
from  Toman,  Wis.,  to  Clifton  and  will  build  from 
Camp  Douglass  to  Sparta.  In  Sparta  he  will  in- 
stall an  exchange. 

The  Dakota  Central  Telephone  company  will  es- 
tablish an  exchange  in  Sisseton,  S.  D. 

The  Wisconsin  Telephone  company  plans  to  re- 
build the  exchange  at  Marinette,  Wis.,  next  spring, 
at  a  cost  of  $22,000. 

Dr.  Shenvood  will  raise  funds  for  the  construc- 
tion of  a  toll  line  from  Dassel,  Minn.,  to  Lamson 
and  Jennie  postoffices. 

A  telephone  line  is  proposed  to  connect,,  Cam- 
bridge, Minn.,  with  Walbo,  Wyanett,  Princeton  and 
Malaca,  Minn. 

The  Little  Wolf  River  Telephone  company  has 
applied  to  the  council  of  Kaukauna,  Wis.,  for  a 
franchise  to  operate  a  local  exchange. 

It  is  said  that  C.  N.  Parker  has  sold  his  interest 
in  the  telephone  exchange  at  Brainerd,  Minn.,  to 
Charles   A.   Walker. 

A  telephone  system  is  being  installed  in  Eldon,  la. 

The  Hawkeye  Telephone  company  has  been  in- 
corporated at  Iowa  Falls,  la.,  with  $40,000  capital 
slock.     Construction  will  be  begun  in  the  spring. 

The  Pleasanton  Telephone  company  has  been 
granted  a  franchise  for  an  exchange  in  Davis  City, 
la. 

The  Mississippi  Valley  Telephone  company  has 
just  installed  a  handsome  switchboard  in  Burling- 
ton, la.     It  is  a  flashlight  board. 

The  Cedar  Valley  Telephone  company  of  water- 
loo,  la.,  contemplates  extending  a  toll  system  to 
Independence,    la. 

The  new  telephone  exchange  at  Brodhead,  Wis., 
has  been  completed  and  put  in  operation. 

The  Hawkeye  Telephone  company  of  Iowa  Falls, 
la.,  will  apply  for  a  franchise  at  Dows,  la. 

Dr.  Capron  of  Roche  Harbor,  Wash.,  will  con- 
struct a  telephone  Hue  to  Friday  Harbor,   14  miles. 

There  is  considerable  complaint  over  the  telephone 
service  on  both  systems  in  Des  Moines.  The  Mu- 
tual company  will  ask  the  council  to  take  steps 
requiring  that  all  high-tension  light  wires  be  re- 
moved a  safe  distance  from  those  of  the  telephone 
company  and  heavily  insulated. 

The  Knoxville  (la.)  Electric  company  is  can- 
vassing Bussey.  la.,  with  a  view  to  establishing  a 
telephone   exchange   there. 

The  E.  H.  Martin  Telephone  company  of  Web 
ster  City,  la.,  will  install  an  exchange  in  Goldfield, 
la.,  as  soon  as  possible. 

The  Dakota  Telephone  company  has  sued  the 
slate  treasurer  of  South  Dakota  to  restrain  the  col- 
lection of  taxes  assessed  against  the  company,  al- 
leging that  the  company  is  overvalued  and  the  as- 
sessment   is    illegal. 

Glcason  &  Sleight  of  Ashland,  Wis.,  who  achieved 
prominence  by  conducting  a  successful  action  against 
the  Wisconsin  Telephone  company  for  damages  re- 
sulting from  poor  telephone  service,  have  begun 
another  action.  The  Supreme  Court  returned  the 
first  case  for  a  new  trial.  This  time  the  suit  is 
brought  under  a  law  which  provides  that  where  neg- 
ligence is  established  the  defendant  shall  be  fined 
$25,  half  to  go  to  the  plaintiff. 

The  Hutchinson  (Minn.)  Telephone  company 
contemplates  extending  toll  lines  to  several  nearby 
towns. 

The  Inland  Telephone  company  of  Spokane. 
Wash,,  plans  to  build  5,000  to  6,000  miles  of  exten- 
sions'this  year. 

Mayor  Quick  of  Sioux  City,  la.,  urges  action  to 
secure  from  the  Legislature  a  law  to  regulate  tele- 
phone charges. 

The  Yellowstone  Park  Telephone  and  Telegraph 
company  has  completed  a  line  from'  Chestnut  to 
Traill   Creek.  Mont. 

The  Home  Telephone  company  of  Independence, 
la.,  has  bought  the  line  between  Littleton  and  Jesup. 
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Professor  Hocker  of  the  Audubon,  la.,  telephone 
exchange  proposes  to  build  a  toll  line  to  Exira, 
la.,  and  install  a  local  exchange  there. 

The  West  Hotel,  Minneapolis,  is  to  be  fitted  com- 
plete with  a  telephone  system.  All  the  most  ex- 
pensive rooms  will  have  a  telephone  which  will  con- 
nect with  the  long-distance  system  throughout  the 
United  States.  There  will  also  be  pay  stations  on 
each  floor,  so  that  occupants  of  cheaper  rooms  need 
not  leave  the  floor  to  call  up  any  city  in  the  United 
States. 

The  Ida  Grove  (la.)  Telephone  company  has 
changed  its  name  to  the  Ida  County  Telephone  com- 
pany and  increased  its  capital  stock.  Numerous 
extensions  are  planned. 


Southern  New  England  Company. 

At  the  annual  meeting  of  the  Southern  New 
England  Telephone  company  (a  Bell  corporation), 
held  in  New  Haven,  Conn.,  January  30th,  the  direct- 
ors and  officers  were  re-elected.  The  annual  report 
for  the  year  1899  makes  the  following  comparisons 
with  the  year  before:* 

1S99.  1898. 

Gross  earnings $689,005  £595.831 

Expenses  and   interest .-525-495  -!3°-650 

Balance $163.51°  $165,175 

Dividends * 150,660  150,660 

Surplus .SI2.850  Si4-5i5 

The  report  adds  that  the  number  of  stations  in 
Connecticut,  in  which  state  the  company  operates, 
on  December  31,  1899,  wTas  12,607,  an  increase  for 
the  year  of  2,ioS.  Public  tell  stations  increased  6s 
for  the  year.  The  company's  wires  now  reach  157 
out  of  the  168  towns  in  the  state.  The  average 
rental  for  1S99  was  $40.26  per  station  and  $45-25  in 
1S98.  a  decrease  of  $4.99.  The  2,108  stations  added 
during  the  year  were  at  an  average  rental  charge 
of  $15.10  per  station. 


Minneapolis  Druggists  Still  Aggressive. 

The  Minneapolis  Retail  Druggists'  association  has 
locked  horns  with  the  Northwestern  Telephone 
Exchange  company  (Bell)  on  the  matter  of  the 
free  use  of  telephones  to  the  public.  The  company 
has  renewed  its  demand  that  the  druggists  refuse 
the  use  of  their  telephones  to  anyone  who  cannot 
show  a  card,  proving  himself  to  be  a  sub- 
scriber or  employe  of  a  subscriber.  All  others 
are  to  be  directed  to  a  nickel-in-the-slot  in- 
.-trument.  The  association  has  passed  a  resolu- 
lion  pledging  the  members  to  thiow  out  the  North- 
western telephones  where  they  have  both  that  com- 
pany's and  the  Mississippi  Valley's  instruments, 
and  to  throw  out  the  former  as  rapidly  as  the  Mis- 
sissippi Valley  company  connects  with  them.  The 
Mississippi  Valley  company  will  make  every  effort 
to  connect  with  the  druggists  of  the  city  promptly. 
It  expects  to  have  two-thirds  of  the  druggists  con- 
nected by  February  20th,  and  the  remaining  third, 
on  the  outskirts,  will  take  from  three  to  four  months. 
Other  tradesmen,  the  grocers,  plumbers  and  hard- 
ware merchants  have  agreed  to  stand  by  the  drug- 
gists   in    the    fight. 


Telephone  Rates  in  Washington. 

Justice  Barnard  of  the  District  of  Columbia  Su- 
preme Court  has  rendered  a  decision  in  a  test  case 
against  the  Chesapeake  and  Potomac  Telephone 
company,  in  which  he  holds  that  the  act  of  Congress, 
approved  June  30,  1898,  fixing  a  maximum  of  $50 
per  year  for  the  use  of  a  telephone  in  the  District 
of  Columbia,  is  unconstitutional.  The  company  has 
ignored  the  act,  which,  singularly  enough,  omitted 
to  fix  a  penalty  for  its  violation,  and  persons  hiring 
telephones  in  the  District  have  paid  the  company's 
rates  under  protest,  while  several  firms  have  refused 
to  pay  other  than  the  amount  fixed  by  Congress. 
The  company  sought  to  remove  its  telephone  from 
the  office  of  one  firm  because  of  such  refusal,  and 
the  court  was  asked  for  an  injunction  restraining 
its  removal.  In  disposing  of  the  case,  the  judge 
concludes  that  the  provision  of  the  act  regulating 
the  telephone  charges  is  unconstitutional,  by  reason 
of  the  fact  that  the  rates  fixed  by  Coneress  are  un- 
reasonably low7  for  the  service  and  supplies  furnished. 
An  appeal  will  probably  be  taken. 


GENERAL  TELEPHONE  NEWS. 

The  Michigan  Telephone  company  (Bell)  pur- 
poses to  make  extensive  improvements  in  Muske- 
gon, Mich.,  at  an  estimated  expense  of  $30,000. 

The  Mutual  Telephone  company  of  Manchester, 
England,  says  that  it  is  in  a  position  to  establish 
telephone  communication  in  Manchester  in  com- 
petition with  the  municipal  authorities.  However, 
the  Manchester  City  Council  has  instructed  a  com- 
mittee to  report  upon  the  advisability  of  establishing 
a  municipal  telephone  service. 

The  Independent  telephone  companies  are  push- 
ing ahead  in  New  Jersey.  A  late  comer  is  the  At- 
lantic Coast  Telephone  company,  which  was  incor- 
porated at  Atlantic  City,  with  a  capital  of  $ico.ooo, 
under  the  laws  of  New  Jersey  by  Louis  Kuehnle, 
Charles  C.  Fortner,  R.  B.  Hazlett  and  James  B. 
Reilly.  The  existing  company  there  charges  sub- 
scribers from  $48  to  $80.  while  the  new  concern 
will  charge  from  $24  to  $36. 


Independents'  Work  Appreciated. 

[From  the  Muskegon  (Mich  )  Chronicle.] 

The  wonderful  growth  in  this  state  of  the  Inde- 
pendent companies  is  of  itself  proof  of  the  obnoxious 
methods  practiced  by  the  Bell  company.  Without 
just  cause  the  Independent  companies  could  never 
have  sprung  up  as  they  have  all  over  the  state,  and 
could  never  have  gained  so  large  a  share  as  they 
have  of  the  telephone  business.  The  methods  prac- 
ticed by  the  Bell  company,  when  it  had  a  monopoly 
of  the  business,  are  familiar  to  all  who  were  in 
business  at  that  time.  The  rates  were  excessive 
and  the  service  inferior.  The  efforts  to  secure  rea- 
sonable rates  and  improved  service  were  met  with 
refusal  so  blunt  and  inconsiderate  as  to  verge  on 
insolence.  Failing  to  get  the  concessions  sought,  a 
movement  was  started  here  to  put  in  an  Independ- 
ent telephone  system,  to  be  ow:ned  and  controlled  by 
Muskegon  people  in  the  interests  of  Muskegon. 
The  success  of  this  movement  has  far  surpassed 
what  was  at  first  expected  by  even  the  most  con- 
fident. What  took  place  here  is  a  sample  of  what 
has  taken  place   in   many  cities  of  Michigan. 

Now  the  Bell  people,  operating  as  the  Michigan 
company  or  the  Erie  company,  are  engaged  in  a 
comprehensive  effort  to  absorb  or  crush  the  Inde- 
pendent companies  by  the  methods  familiar  to  large 
corporations  and  monopolies  in  their  schemes  to 
throttle  competition.  With  immense  resources  at 
their  command,  they  can  and  doubtless  will  tem- 
porarily reduce  rates  beyond  the  profit  line  and  pur- 
sue other  deceptive  tactics  in  a  desperate  endeavor 
to  regain  the  monopoly  they  once  enjoyed.  If  op- 
position can  be  bought  out  or  crushed  out,  the 
Michigan  company  would  have  the  field  all  to  itself. 

What,  then,  would  be  its  policy  in  the  matter 
of  rates  and  service?  The  public  has  no  better  way 
of  judging  the  future  than  by  the  past.  We  know 
what  was  the  record  when  the  Bell  people  had  a 
monopoly  here,  and  Muskegon  does  not  want  to 
degenerate  into  that  regime  again. 


Protection  of  Telephone  Wires. 

In  European  cities  the  telephone  and  telegraph 
proprietors  are  obliged  to  uncleigo  a  considerable 
expense  in  order  to  protect  the  lines  from  the  pos- 
sibility of  contact  with  high-potential  wires.  The 
following  figures  show  the  expenditures  of  the  Swiss 
government  for  this  purpose:  1894,  7,760  francs; 
1895.  10,347  francs;  1S96.  22,260  francs;  1S97,  35.45^ 
francs;  1898,  217,704  francs.  In  these  figures  are 
not  included  the  expenses  for  fireproof  construction 
of  different  kinds,  nor  those  for  lightning  arresters 
or  fusible  protectors  in  the  central  stations,  which 
form  also  a  considerable  item.  For  the  central  ex- 
change at  Basle,  for  instance,  the  expense  was  32,- 
oco  francs.  The  traction  companies  of  the  principal 
cities  of  Switzerland  have  been  obliged  to  give  the 
sum  of  14.850  francs,  to  be  used  in  protecting  the 
lines  from  contact  with  their  circuits.  Besides,  these 
companies  have  expended  70,000  francs  as  their 
share  in  the  work  of  transferring  the  telephone 
lines,  where  necessary. 


MANUFACTURERS     AND     DEALERS. 

Part  2  of  the  Ericsson  Series,  published  by  the 
Ericsson  Telephone  company  of  New  York,  has  just 
been  issued.  It  is  an  eight-page  pamphlet  and  is 
issued  in  convenient  form  for  reference  and  for  future 
use.  A  description  of  the  telephone  S3rstems  oper- 
ating in   Sweden  is  contained  in  the  publication. 

The  Modern  Telephone  and  Supply  company,  56 
Fifth  avenue,  Chicago,  manufacturer  of  telephones 
and  supplies,  reports  an  encouraging  business.  Al- 
though a  new  concern,  it  has  already  built  up  quite 
a  large  trade,  and  is  daily  receiving  inquiries  for 
its  goods.  The  Modern  company  asserts  that  it 
manufactures  only  the  best,  and,  owing  to  the  fact 
that  it  pays  spot  cash  for  all  its  material,  it  is  said 
that  the  company  is  enabled  to  quote  prices  that 
usually  secure  the  business.  The  company  has  is- 
sued an  attractive  catalogue,  which  will  be  mailed 
to  those   interested. 

Some  users  of  cross-arms,  pins,  brackets  and  other 
electrical  woodwork  may  not  be  aware  of  the  fact 
that  there  is  a  man  in  Chicago.  Mr.  E.  J.  Noblett 
of  898-902  Thirty-fifth  street,  who  can  turn  out  45,- 
000  locust  pins  and  5,000  long-leaf  yellow-pine  cross- 
arms  a  day.  These  goods,  Mr.  Noblett  states,  are 
the  Bell  Telephone  company's  standard,  and  are 
largely  used  by  Bell  and  other  prominent  concerns. 
Mr.  Noblett  states  that  his  products  are  manufac- 
tured only  from  first-class  material.  The  fact  that 
he  controls  seven  large  factories  gives  him  unequaled 
facilities  for  turning  out  his  products.  Mr.  Noblett, 
through  his  fair  dealings  with  his  customers,  has 
gained  an  enviable  reputation. 

The  Wilhelm  Telephone  company  of  New  Eng- 
land has  opened  offices  in  the  First  National  Bank 
building.  New  Haven,  Conn.  It  controls  the  sale 
and  installation  of  the  W'ilhelm  telephones  in  the 
New  England  states,  and  is  composed  of  Mr.  Dcla- 
van  Potter,  who  was  formerly  the  eastern  representa- 
tive of  a  western  wholesale  lumber  company,  and 
Mr.  George  M.  Stowe,  Jr..  who  was  until  recently 
general  manager  of  the  Wilhelm  Telephone  Manu- 
facturing company's  factory  at  Buffalo.  It  is  the 
intention  of  this  new  concern  to  install  telephone 
outfits  in  banks,  factories,  railroads,  public  and  pri- 
vate buildings  and  equip  complete  Independent 
telephone  companies'  systems  using  Wilhelm  ap- 
paratus. 


Absorption  and  Rumors  of  Absorption. 

In  Grand  Rapids  and  Muskegon,  at  any  rate,  the 
Michigan  Telephone  company  (Erie  system)  is  mak- 
ing no  progress  in  its  effort  to  secure  prominent 
Independent  companies  in  the  state  of  Michigan.  It 
seems  that  the  Erie  people  thought  that  they  had  the 
Citizens'  company  of  Muskegon  "cinched,"  but  it 
was  not  so  so,  as,  upon  further  reflection,  Mr.  C.  H. 
Hills,  who  represented  the  local  company,  with- 
drew his  acceptance  of  the  Michigan  Telephone 
company's  offer.  The  aggressive  Citizens'  com- 
pany of  Grand  Rapids  (Independent)  is  after  the 
Muskegon  company,  and  seems  to  have  secured 
control.  Mr.  J.  B.  Ware,  secretary  of  the  Grand 
Rapids  Citizens'  company  and  one  of  the  most 
prominent  Independents  in  Michigan,  issued  the  fol- 
ic wing  statement  on  February  10th:  "In  his  trans- 
action with  the  Michigan  Telephone  company  (the 
Bell  company),  C.  H.  Hills  intended  to  protect  all 
of  the  stockholders  of  the  Muskegon  and  Grand 
Rapids  Independent  companies,  but  he  found  upon 
consultation  writh  his  attorneys  that  the  papers  ex- 
ecuted by  the  Michigan  Telephone  company  do  not 
so  protect  his  associates.  The  agreement  with  the 
Michigan  Telephone  company  has  therefore  been 
cancelled  by  Mr.  Hills  and  a  proposition  made  to 
the  Citizens'  company  of  Grand  Rapids,  which,  if 
accepted,  will  secure  that  company  the  control  of 
the  Muskegon  company."  Mr.  Ware  adds  this 
gratifying  statement:  "'The  Michigan  Bell  company 
has  not  secured  the  Muskegon  company,  and  there 
is  absolutely  no  chance  for  it  to  do  so.  Neither  has 
it  secured  any  of  the  stock  of  the  Citizens'  Tele- 
phone company  of  Grand  Rapids.  Western  Michi- 
gan will  continue  Independent." 

It  is  said  that  the  capital  of  the  Michigan  Tele- 
phone company  has  been  increased  from  $2,500,000 
to  $10,000,000. 

From  Oshkosh,  Wis.,  comes  the  news  that  the 
Wisconsin  Telephone  company  (Erie  system)  has 
gobbled  the  Oshkosh  Northwestern  Telephone  com- 
pany. The  deal  was  consummated  on  February  7th, 
and  it  must  be  confessed  that  the  intelligence  is  not 
pleasing  to  the  Independents.  It  is  said  that  $40,000 
was  paid  for  the  franchise  and  equipment.  The  old 
business  rate  was  $30  a  year,  but  it  is  to  be  in- 
creased at  once  to  $36.  After  five  years  rates  may 
be  further  increased.  Five  years  ago,  wdien  the 
Northwestern  company  came  into  existence,  the 
Wisconsin  company  was  charging  $50.  Competi- 
tion produced  better  service  and  a  rate  of  $30. 
A.  L.  Hutchinson,  general  manager  of  the  Little 
Wolf  River  telephone  lines,  is  thus  reported:  "I 
was  surprised  when  I  heard  the  deal  was  under  con- 
sideration, as  I  had  hopes  that  in  the  course  of  a 
year  or  so  the  Northwestern  company  would  be  ab- 
sorbed by  the  Wolf  River  lines.  The  Wolf  River 
lines  have  absorbed  three  Independent  companies 
the  past  year,  and  to-day  are  the  third  largest  of 
the  Independents  in  Wisconsin.  The  companies 
have  over  500  miles  of  toll  lines,  and  about  1,000 
subscribers  in  their  various  exchanges.  The  com- 
panies have  no  bonded  indebtedness,  and  have  paid 
their  stockholders  an  average  of  10  per  cent,  per 
annum  since  the  date  of  organization,  nearly  five 
years  ago.  Our  first  contract  with  the  Northwest- 
ern company  for  connecting  our  lines  with  its  city 
subscribers  was  made  for  one  year,  when  we  guar- 
anteed that  the  business  would  amount  to  500  mes- 
sages per  month.  At  the  end  of  the  year  the  con- 
tract was  not  renewed,  but  connections  were  made 
under  the  old  contract.  During  1S99  the  Wolf  River 
lines  transmitted  over  9,000  messages  to  and  from 
the  city  of  Oshkosh,  and  if  we  are  cut  off  from  con- 
necting with  the  city  of  Oshkosh,  the  business  men 
of  Oshkosh  will  have  cause  to  feel  sorry  that  the 
sale  has  been  made."  The  two  exchanges  in  Osh- 
kosh will  be  continued  until  September  1st. 


Decision  in   Carty   Patent   Litigation 
Favorable  to  Independents. 

The  motion  for  a  preliminary  injunction  in  the 
suit  of  the  Western  Electric  company  of  Chicago 
against  the  Anthracite  Telephone  company  of  Hazle- 
ton,  Pa.,  for  alleged  infringement  of  the  Carty  bridg- 
ing-bell patent  (No.  449,106),  argued  before  Judge 
Acheson  of  the  United  States  Circuit  Court  in 
Pittsburg,  was  decided  on  February  12th,  the  in- 
junction being  refused.  Judge  Acheson  held  that, 
notwithstanding  the  fact  that  the  patent  had  been 
sustained  in  the  case  of  the  same  company  against 
the  Millheim  Electric  Telephone  company  of  Will- 
iamsport.  Pa.,  both  on  original  hearing  (July,  1898) 
and  on  appeal  (June,  1899),  there  were  peculiar  rea- 
sons for  withholding  the  injunction.  These  reasons 
the  judge  advances  in  his  opinion.  Judge  Acheson 
held  that  the  question  of  infringement  involved  was 
new,  that  a  new  question  of  prior  actual  public  use 
at  Crown  Point  and  Merrillville,  Ind.,  had  been 
raised,  and.,  moreover,  that  there  tvas  a  question 
as  to  there  being  an  actual  controversy  in  the  Mill- 
heim case,  when  that  case  was  argued  and  decided. 
The  court  assigned  times  for  taking  proofs,  and  it 
is  believed  that  a  decision  on  the  merits  can  hardly 
be  reached  before  June.  F.  P.  Fish  and  George  P. 
Barton  appeared  for  the  motion  for  the  injunction. 
Charles  C.  Bulkley,  Judge  R.  S.  Taylor  and  Arthur 
Stewart  opposing.  Independent  telephone  interest? 
may  be  congratulated  on  this  decision.  Especial 
credit  is  said  to  be  due  to  Mr.  Bulkley  for  his  pres- 
entation of  the  defense. 
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A    Transformer    that    Delivers    37,500 
Amperes. 

A, transformer  of  a  novel  type  has  been  erected 
for  the  Acheson  Graphite  company  on  the  property 
of  the  Niagara  Falls  Power  company,  adjoining  the 
works  ol  the  Carborundum  company.  This  trans- 
former, rated  at  450  kilowatts,  delivers  a  larger 
quantity  of  electrical  current  than  any  other  machine 
ever  constructed.  The  current  is  utilized  in  a  new 
industry,  founded  by  Mr.  E.  G.  Acheson,  president 


FIG.    I.       A    TRANSFORMER    THAT     DELIVERS    37-500 
AMPERES. 

of  the  company,  for  making  graphite  from  amorphous 
carbon  or  cuke.  At  present  only  the  one  trans- 
former has  been  installed,  owing  to  the  experimental 
nature  of  the-  industry.  Current  is  received  from 
the  Xiagara  Power  company  at  a  voltage  of  2,200, 
for  which  the  primary  of  the  transformer  is  wound, 
and  is  transformed  to  37,500  amperes  at  12  volts, 
while  the  transformer  has  ample  capacity  to  supply 
safely  the  same  number  of  amperes  at  14  volts. 
The  apparatus  is  also  designed  to  deliver  its  full 
:  power  at  3c  volts,  or  at  any  one  of  a  number 
of  intermediati    voltages  down  to  12,  the  delivered 


FIG.    2.       A    TRANSFORMER    THAT    DELIVERS    37.5O0 
AMPERES. — CASE    REMOVED. 

current  being  inversely  proportional  to  the  second- 
ary voltage. 

This  unique  transformer,  manufactured  by  the 
Westiughousc  Electric  and  Manufacturing  company, 
exterior  and  interior  views  of  which,  taken  in  the 
manufacturer's  shops,  are  shown  in  Figs.  1  and  2, 
is  of  the  usual  oil-insulated  and  water-cooled  type, 
cased  in  a  circular  tank  about  six  feet  high  and  64 
inches  in  diameter.  The  sccondaiy  circuit  consists 
of  a  single  turn  of  massive  copper  bars,  which  run 
out  through  the  lop  of  the  transformer  to  heavy 
leads  to  the  switchboard,  and  then  pass  through 
the  wall  of  the  building  to  the  furnace  on  the  other 


side.  The  leads  consist  of  16  copper  bars,  eight  in 
parallel,  the  bars  of  the  two  polarities  being  inter- 
laced to  reduce  the  inductive  effect;  the  cross-sec- 
tion of  each  bar  is  six  inches  by  seven-eighths  inch. 
The  power  factor,  as  measured  on  the  primary,  has 
been  raised  to  about  85  per  cent,  by  means  of  the 
system  of  interlacing.  This  high  standard  reflects 
great  credit  upon  the  designer  and  builder  of  the 
transformer,  since  the  circuit  carrying  this  large 
current  at  so  low  a  voltage  embraces  a  considerable 
area  for  inductive  action  at  the  furnace,  in  spite  of 
every  care  which  may  be  taken  in  interlacing  the 
leads. 

The  methods  of  varying  the  secondary  pressure 
from  30  to  intermediate  voltages  down  to  12,  or  vice 
versa,  are  very  interesting.  All  alterations  of  po- 
tential are  carried  on  in  the  primary  or  2,200-volt 
side,  since  the  secondary  circuit  is  not  designed  for 
changes  of  connections.  The  delivered  voltage  is 
varied  by  changing  the  number  of  primary  turns 
in  circuit  across  the  2,200-volt  line,  this  variation 
changing  the  electromotive  force  per  turn  within  the 
transformer  by  changing  the  density  of  the  alternat- 
ing magnetic  field  set  up  in  the  iron  core.  The 
voltage  set  up  in  the  one  secondary  turn  is  varied 
proportionately  by  this  change  of  density  in  the 
iron  core.  The  variation  of  the  number  of  primary 
turns  is  made  without  any  interruption  of  the  cir- 
cuit, by  means  of  switches  and  of  a  very  simple 
arrangement  of  preventive  resistances,  which  the 
constant  load  makes  available. 

A  view  of  the  switchboard  is  shown  in  Fig.  3. 
Upon  this  board  are  mounted  20  switches,  corre- 
sponding with  the  number  of  steps  from  maximum 
to  minimum  turns  in  the  primary,  11  of  these  being 


occur,  nor  a  short-circuiting  of  any  part  of  the 
transformer  winding. 

Fig.  3  also  shows  the  quick-break  type  of  switch, 
which  is  designed  to  handle  the  primary  current. 
The  switches  are  insulated  from  one  another  by 
slabs  of  marble  and  are  not  fitted  with  handles, 
but  are  designed  with  holes  in  which  a  hook  on 
the  end  of  a  wooden  pole  may  be  inserted.  The 
resistances  are  of  an  ironclad  type,  similar  to  street- 
railway   diverters. 

Owing  to  the  low  resistance  of  the  raw  material 
used  for  conversion  into  graphite,  and  also  of  the 
finished  product,  the  voltage  used  is  very  low.  The 
transformer  operates  at  approximately  constant  loss 
and  constant  efficiency,  whatever  voltage  be  em- 
ployed. As  the  number  of  turns  is  reduced  the 
copper  loss  in  both  the  primary  and  secondary  is  also 
reduced,  but  the  iron  loss  is  proportionately  in- 
creased, and  vice  versa.  Thus,  the  total  loss  is  about 
constant.  Since  the  total  power  remains  constant, 
the  efficiency  of  the  transformer  varies  but  slightly 
throughout  the  range  of  its  work. 


COMMUNICATIONS. 


Mr.  Bradley  for  President  of    the  Insti- 

.   tute. 
To  the   Editor   of  the  Western   Electrician: 

Permit  me  to  propose  through  the  columns  of 
your  esteemed  journal  Mr.  Charles  S.  Bradley  as 
candidate  for  the  presidency  of  the  American  Insti- 
tute of  Electrical  Engineers.  I  have  to  support  my 
proposition  by  a  brief  review  of  Mr.  Bradley's  engi- 


FIG(.    3.       SWITCHBOARD    FOR    TRANSFORMER    THAT    DELIVERS    37.5O0    AMPERES. 

nee  ring  record.     I  am  aware  that  I  run  the  risk  of 


running  steps  on  which  the  transformer  may  be 
worked  for  any  length  of  time,  and  the  other  nine  be- 
ing merely  intermediate  change-over  steps  connected 
through  resistances,  which  are  not  designed  to  carry 
the  load  permanently.  Should  any  one  of  the  run- 
ning switches  be  closed,  the  incoming  line  is  con- 
nected directly  into  the  transformer  winding  at  a 
point  dependent  upon  the  switch  closed.  Between 
the  points  at  which  these  switches  are  tapped  into 
the  winding  there  are  other  taps  running  to  change- 
over switches,  which  are  connected  with  the  in- 
coming line  only  through  a  resistance.  This  re- 
sistance is  sufficient,  with  the  normal  primary  current 
of  240  amperes,  which  does  not  vary,  to  cause  a  drop 
equal  to  about  half  the  drop  between  any  two  con- 
secutive running  switches.  For  example,  if  switch 
No.  I  be  closed,  the  transformer  would  be  delivering 
the  lowest  voltage  to  the  secondary;  then  the  first 
change  to  raise  the  voltage  would  be  to  close  switch 
No.  2.  This  would  connect  the  preventive  resist- 
ance in  parallel  with  the  few  turns  of  the  primary 
between  switches  1  and  2.  If  switch  1  be  now 
opened,  the  whole  primary  current  of  240  amperes 
would  flow  through  the  resistance,  and  in  through 
switch  No.  2,  causing  a  slight  increase  of  the  sec- 
ondary voltage,  due  to  the  reduced  number  of  pri- 
mary turns,  and  in  spite  of  the  resistance  in  the 
primary.  If  switch  No.  3  be  now  closed,  it  would 
throw  the  resistance  in  parallel  with  the  section  of 
the  primary  between  switches  2  and  3.  Switch  No. 
2  would  then  be  opened,  leaving  the  circuit  closeel 
to  the  running  point  3.  By  using  the  intermediate 
switches  connected  with  the  resistance,  similar  re- 
sults would  follow  in  changing  over  to  other  running 
switches,  so  that  no  interruption  of  the  circuit  would 


offending  the  code  of  good  form,  for  sincere  appre- 
ciation of  a  man's  good  work  may  be  looked  upon 
as  honest  enthusiasm  or  mere  holjow  gush,  depend- 
ing on  circumstances.  It  is  extremely  difficult  to 
speak  enthusiastically  of  the  work  of  a  living  man 
and  avoid  the  appearance  of  being  a  flatterer.  I  am 
prepared  to  pay  the  penalty  of  this  appearance. 

Mr.  Bradley  was  always  connected  with  big  things 
in  electrical  engineering.  He  was  the  engineer  of 
the  Edison  Illuminating  company  in  iS8r.  Electric 
lighting  was  then  a  huge  experiment.  It  proved  a 
huge  success,  thanks  in  a  great  measure  to  Mr. 
Bradley's  inventive  resources. 

The  Edison  Illuminating  company  was  then  too 
small  for  two  men  like  Edison  and  Bradley.  Mr. 
Bradley  transferred  his  activity  to  a  very  modest 
little  laboratory  of  his  own  in  one  of  the  most  se- 
cluded little  alleys  in  Yonkers.  This  laboratory  was 
the  birthplace  of  some  of  the  foremost  electrical  in- 
ventions in  electrical  engineering.  I  shall  mention 
a  few  of  them  only. 

A  patent  on  the  electrical  reduction  of  aluminum 
was  granted  to  Mr.  Bradley  in  1891.  The  process 
employed  by  the  Pittsburg  Reduction  company  at 
Niagara  and  by  many  European  companies  is  based 
on  this  patent. 

The  method  of  multipolar  winding,  now  so  gen- 
erally employed  in  the  construction  of  continuous- 
current  machinery,  was  first  worked  out  by  Mr. 
Bradley.  He  constructed  the  first  multipolar  ma- 
chine in  this  country  in  18S7.  It  was  tested  by  Pro- 
fessor Geyer  of  Stevens  Institute,  and  by  the  Edison 
Electrical  Works  at  Schenectady,  where  it  created 
a  profound  sensation. 


February  17,   1900 


WESTERN    ELECTRICIAN 


107 


The  generation,  with  the  method  01  combining, 
polyphase  electromotive  forces  was  first  developed 
by  Mr.  Bradley  in  1887.  The  famous  transmission 
experiment  at  Frankfurt  in  1891  brought  Mr.  Brad- 
ley's name  in  strong  prominence,  alongside  of  the 
names  of  Ferraris.  Tesla.  YVenstrom  and  Dobvowol- 
sky.  Ever  since  that  time  he  has  teen  known  in 
Europe  even  better  than  in  his  own  county. 

The  first  rotary  converter  was  built  by  Mr.  Brad- 
ley in  iSSS.  and  secured  for  him  a  broad  patent  on 
this  invention,  which  may  be  regarded  as  the  very 
backbone   of  electrical   transmission    of   power. 

It  is  not  necessary  to  go  any  further  into  the  long 
list  of  Mr.  Bradley's  epoch-making  inventions.  I 
have  said  enough  to  prove  the  appropriateness  of 
my   proposition.  M.    I.    PUPIN. 

New   York,    February   3,    1900. 


Davis  Electric  Police-signaling  System. 

Police  signaling,  at  the  present  time,  may  be  said 
to  consist  of  sending  over  a  line  a  variable  current, 
that  is,  a  current  of  long  or  short  duration,  or  cur- 
rents of  various  resistances,  which  act  upon  a  re- 
ceiver at  a  central  office  and  in  unison  with  the 
characters  of  a  transmitting  device.  In  the  new 
and  improved  Davis  police-signaling  system  the 
manufacturer  claims  to  obviate  entirely  the  long 
and  short  currents  and  various  resistances  of  cur- 
rent. It  does  not  depend  upon  the  transmitting 
instrument  to  give  anything  but  an  ordinary  printed 
signal,    which    denotes    the    number    of    signal    and 


ceiving  officer.  The  Davis  police-signal  box  will 
perform  all  that  competing  boxes  do,  and  more  be- 
sides. To  operate  the  box  only  one  pressure  of  a 
button  is  required.  A  great  saving  is  effected  in 
the  cost  of  maintenance.  The  operative  power  is  a 
central  main  battery  of  Gordon  primary  electric 
cells,  and  a  new  and  valuable  improvement  is  the 
application  of  the  common-battery  system  for  the 
telephone  transmitter  in  the  street  signal  boxes, 
thus  doing  away  with  the  local  telephone  battery 
used  in  all  other  systems.  The  cost  of  the  Davis 
system  is  said  to  be  very  much  less  than  any  other 
standard  system  now  in  use. 
The  two  accompanying  illustrations  show  a  corn- 


Meter  Rates  and  Discounts. 

To  the  Editor  of  the  Western  Electrician : 

I  would  like  to  say  a  few  words  in  response  to 
that  part  of  President  Doherty's  address  to  the  re- 
cent meeting  of  the  Northwestern  Electrical  asso- 
ciation, in  Milwaukee,  relative  to  meter  rates.  I 
refer  particularly  to  his  assertion  that  the  Wright 
meter  system  could  not  be  regarded  as  anything 
more  than  a  "makeshift." 

In  supplying  electricity  the  central  station  must 
generate  its  energy  at  the  moment  it  is  used  by  the 
consumer,  and  machinery  must  be  installed  and  held 
ready  for  use  to  meet  the  maximum  requirements 
of  all  its  consumers  at  any  given  moment.  It  is, 
then,  a  self-evident  fact  that  the  cost  of  supplying 
such  energy  depends  more  upon  the  rate  of  supply 
than  upon  the  quantity  supplied. 

The  discount  to  be  given  the  consumer,  there- 
fore, should  be  based  upon  the  length  of  time  he 
uses  that  part  of  the  plant  installed  and  held  ready 
for  his  particular  use,  or,  in  other  words,  his  maxi- 
mum demand,  for  it  is  his  maximum  demand,  and 
nothing  else  that  really  fixes  the  cost  of  supplying 
him.  Now7,  this  information  is  easily  obtained  by 
the  use  of  the  Wright  meter,  and  after  a  charge 
has  been  made,  based  upon  the  customer's  maximum 
demand,  for  a  length  of  time  daily  and  at  a  rate 
high  enough  to  cover  the  cost  of  installing  and  the 
carrying  of  the  part  of  the  plant  necessary  to  supply 
him.  any  further  energy  he  may  require  can  be  fur- 
nished him  at  a  very  much  lower  rate. 

If  care  is  taken  in  determining  the  length  of  time 
he  must  daily  use  his  maximum  demand  to  cover 
these  fixed  charges,  a  perfectly  fair  and  equitable  sys- 
tem of  charging  can  be  established.  However,  this 
last  is  the  most  essential  requirement  of  the  whole 
system.  CHARLES  D.  HEILE. 

New  York,  February  6,  1900. 


DAVIS   ELECTRIC   POLICE-SIGNALING   SVSTEM.  —  RECEIVING    APPARATUS. 


British  Water-power  Plants. 

The  subject  of  distribution  of  energy  from  hy- 
draulic plants  is  being  actively  taken  up  in  Great 
Britain,  and  a  number  of  projects  for  electric  light- 
ing and  traction  may  be  submitted  to  Parliament  at 
its  next  session.  Among  these  may  be  mentioned 
an  important  plan  for  the  erection  of  three  generat- 
ing stations  at  Pantog,  at  Freforest  and  at  Neath, 


the  box  number  printed  on  the  paper  tape.  Box 
No.  5  would  be  five  dots  and  a  pause;  box  No.  23 
would  be  two  dots,  a  pause  and  three  dots.  The 
printed  tape  first  records  the  signal,  then  the  box 
number.  Signals  may  be  designated  as  follows: 
One  dot  for  duty  report,  two  dots  for  wagon,  three 
dots  for  ambulance,  four  dots  for  telephone,  and 
these  may  be  increased  to  any  number  of  charac- 
ters which  are  likely  to  be  introduced  and  wanted 
in  a  police-signaling  system.  These  printed  signals 
are  read  by  the  receiving  attendant,  whether  there 
is  an  alarm  or  not.  Any  number  of  boxes  can  be 
used  in  the  same  circuit. 

The  Davis  police-signaling  apparatus  also  includes 
a  register  which  perforates  the  paper  tape  instead  of 
printing  dots  by  pen  and  ink,  and  still  another  type 
of  register  which  prints  numeral  characters  instead 
of  dots.  The  main  features  of  the  Davis  apparatus 
are  said  to  produce  a  system  which  depends  entirely 
upon  the  attendant  in  the  receiving  office.  It  is  un- 
der his  control  to  receive  a  signal  from  any  person 
he  may  want — that  is,  according  to  the  construction 
of  the  receiving  instrument  in  the  central  office. 
The  receiving  attendant  is  able  to  control  all  sig- 
nals by  means  of  an  adjustable  dial,  which  can  be 
operated  by  any  qualified  attendant;  for  example, 
if  the  signal  (three  dots)  is  wanted  to  give  a  bell 
alarm  on  any  particular  circuit,  it  can  be  had  by 
an  instant  adjustment  of  the  receiving  instrument, 
and   this  applies  to   any   signal   wanted. 

Some    of   the   advantages   claimed   for   the    Davis 


DAVIS   ELECTRIC    POLICE-SIGNALING   SYSTEM.— STREET   SIGNAL   BOX. 


in  the  South  of  Wales.  An  agreement  has  been 
made  with  the  railroad  companies  by  which  the 
overhead  line  will  pass  along  the  track,  thus  reduc- 
ing the  expense  of  construction..  The  current  will 
be  furnished  to  subscribers  for  light  and  power  pur- 
poses. It  is  estimated  that  motive  power  can  be 
supplied  for  ii5  per  horsepower  per  year,  counting 
300  days  of  10  hours.  The  company  having  this 
project  in  hand  is  capitalized  at  £500,000.  Another 
hydraulic  plant  is  to  use  the  water  of  the  River  Don 
in  Scotland.  Current  will  be  supplied  for  vari- 
ous electric  roads  and  for  general  power  in  several 
large  works.  The  river  is  to  have  a  dam  at  New 
Glen,  and  the  water  level  will  thus  be  raised  about 
six  meters.  It  is  estimated  that  5,000  horsepower 
will  be  thus  obtained. 


police-signal  apparatus  over  all  other  systems  now 
in  use  are  set  forth  by  the  manufacturer,  as  follows: 
It  is  more  efficient;  if  desired,  it  will  transmit  a 
greater  number  of  telegraphic  signals,  besides  com- 
bining a  telephone  system.  It  is  believed  to  be 
more  reliable,  by  reason  of  its  being  much  less  com- 
plicated and  using  fewer  instruments.  It  occupies 
only  about  one-tenth  the  space  needed  by  other 
systems.  The  mechanism  is  very  simple,  therefore 
easily  adjusted  and  kept  in  order.  Signals  can  be 
more  quickly  and  easily  sent  and  received  by  any 
officer,  experienced  or  otherwise,  as  no  knowledge 
of  the  Morse  code  is  necessary;  a  new  telegraphic 
code  of  dots  and  spaces  is  used,  which  is  simple  and 
readily  understood.  The  form  of  all  signals,  whether 
to  be  audible  or  inaudible,  is  controlled  by  the  re- 


plete police-station  installation,  and  an  interior  and 
exterior  view  of  the  signal  box  for  street  use. 

A  number  of  prominent  New  York  gentlemen  are 
now  organizing  a  company  to  be  known  as  the 
American  Police  and  Fire  Signal  company,  with 
headquarters  at  261  Broadway,  New  York,  to  handle 
the  apparatus.  It  is  said  that  several  large  con- 
tracts for  the  Davis  signal  apparatus  are  about  to 
be  consummated,  which  will  keep  the  factory  of  the 
company  busy  for  some  time.  The  new  concern 
will  enter  the  field  principally  to  manufacture  new 
and  up-to-date  fire-alarm  and  police-signal  appa- 
ratus for  the  use  of  cities,  towns,  institutions  and 
hotels. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  February  10. — On  Monday  John  B. 
McDonald,  contractor  for  the  rapid-transit  railway, 
applied  for  more  time  in  which  to  arrange  the  finan- 
cial details  of  his  contract.  The  commission  granted 
him  until  February  20th.  Wednesday  the  rapid- 
transit  board  accepted,  by  a  unanimous  vote,  the 
plan  of  financing  the  contract  which  was  submitted 
to  it  by  August  Belmont  &  Co.,  on  behalf  of  Con- 
tractor McDonald.  The  plan  differs  in  many  details 
from  the  one  approved  by  the  Appellate  Division  of 
the  Supreme  Court,  and  will  have  to  be  passed 
upon  by  the  court  before  any  further  steps  can  be 
taken. 

The  Western  Union  Telegraph  company  has  prac- 
tically concluded  negotiations  for  the  sale  of  $20.- 
coo,ooo  4%  per  cent.  50-year  gold  bonds,  to  be 
known  as  "funding  and  real-estate  mortgage  bonds." 
The  immediate  purpose  of  the  issue  is  to  make  pro- 
vision for  the  company's  bonds  maturing  this  year 
and  in  1902,  and  also  to  provide  means  for  con- 
struction purposes,  the  demand  for  special  wires  be- 
ing constantly  growing.  The  new  bonds  will  be 
specifically  secured  upon  the  real  estate  of  the  com- 
pany in  this  city  and  Chicago,  and  will  contain  a 
provision  that  no  mortgage  shall  hereafter  be  placed 
upon  any  part  of  the  company's  system  without  first 
securing  a  prior  lien  to  the  present  issue  of  bonds. 
The  company  has  sold  $10,000,000  of  the  bonds  to 
Kuhn,  Loeb  &  Co. 

H.  M.  Stiles  of  Newark,  an  electrician  employed 
by  the  North  Hudson  Light,  Heat  and  Power  com- 
pany, was  killed  Monday  by  receiving  an  electrical 
shock  in  the  company's  power  house  in  Hoboken. 
He  went  behind  a  switchboard  which  stands  away 
from  the  wall,  and  is  believed  to  have  forgotten 
that  the  day  dynamo  was  running.  He  caught  hold 
of  the  switchboard,  and  in  so  doing  completed  the 
circuit,  receiving  the  full  charge  of  1,100  volts.  He 
was  held  several  seconds  before  he  was  discovered 
and  released.  His  hands  were  terribly  burned,  and 
he  lived  for  40  minutes. 

It  is  reported"  that  New  York  capitalists  have  se- 
cured the  bulk  of  the  stock  of  the  Rochester  Railway 
company.  Representatives  of  Cuyler,  Morgan  & 
Co.  of  New  York.  Daniel  O'Day,  capitalist 
of  New  York,  and  H.  H.  Little,  vice-president 
and  general  manager  of  the  Buffalo  Street  Railway 
company,  are  said  to  be  largely  interested,  and  the 
latter  is  scheduled  for  the  position  of  general  man- 
ager of  the  consolidated  lines.  Now  it  is  declared 
there  will  be  a  general  consolidation  of  all  the  elec- 
tric lines  in  Western  New  York,  and  a  line,  joining 
Rochester  and  Buffalo,  will  run  along  Lake  On- 
tario shores  part  of  the  distance.  It  is  estimated 
that,  with  the  trolley  lines  now  in  operation,  the 
construction  of  only  40  or  50  miles  will  be  necessary. 

The  village  trustees  of  Hempstead,  L.  I.,  have 
voted  to  give  the  Mineola,  Hempstead  and  Freeport 
Traction  company  a  right-of-way  through  that  vil- 
lage.   This  was  the  connecting  link  of  the  proposed 


ioS 

trolley-car  route  which  is  planned  to  run  from 
Mincola  to  Hempstead,  thence  to  Freeport  and 
deleft  Inn.  at  the  head  of  the  Freeport  ''anal. 
on  to  Rockville  Center.  Long  Beach.  Lynbrook, 
East  Rockaway  and  Queens.  At  Queens  the  new 
trolle)  line  will  probably  form  a  junction  with  the 
line  that  now  runs  through  thai  place  from  Jamaica 
to  Far  Rockaway. 

I'lu      Edison-Johnson     Electrical     Manufacturing 
pany  of  New   York  city  was  incorporated  to-day 
to   manufacture  electrical   machinery  and   apparatus 
of  all  kinds.  The  capital  is  $75,000.  and  among  the  di- 
i  i  dison,  Jr.,   E.   G.  Johnson 

■1  New    York  city. 
I'll,  Division    of   the    Supreme    Court 

rendered  a  decisii  >'  in  favor  of  the  X'orth 

River  Electric  Light  and  Power  company  for  $119.- 
1 4r,.S5  against  the  city  for  electric-light  service  from 
January  1  to  September  30.  1S09.  The  company's 
contract  expired  in  1898,  hut  it  continued  its  service 
at  the  request  of  the  commissioner  of  public  build- 
ings, lighting  and  supplies.  The  Municipal  Assem- 
bly meanwhile  failed  to  take  any  action  in  the  mak- 
if  a  contract,  and  the  court  holds  that  the  city 
was  liable  for  the  light  furnished.  Judge  Ramsey, 
in  his  dissenting  opinion,  says  of  the  commissioner: 
"He  was  prevented  by  the  negligence  and  obstinacy. 
irse,  of  the  Municipal  Assembly,  and  by  nothing 
else/'  from  making  a  contract.  He  holds  the  com- 
pany  should  go  10  ibe   Legislature  for  relief. 

M.  L.   G. 

Northwestern  Notations. 

Minneapolis,  February  10. — The  matter  of  a  mu- 
nicipal electric-light  and  water  system  for-  East 
Grand  Forks,  Minn.,  is  being  seriously  considered 
and  some  action  will  probably  be  taken  in  the  mat- 
lei   next  spring.  , 

The  electric-light  plant  in  the  Burke  building,  at 
Seattle.  Wash.,  has  been  sold  to  the  Seattle  Electric 
company.  The  consideration  is  understood  to  have 
been  about  $50,000. 

The  Falk  company  of  Milwaukee  has  filed  three 
liens  against  the  Citizens'  Traction  company  of 
Oskosh,  Wis.  The  first  is  for  $13,825.  against  the 
power  house  in  Oshkosh;  the  second  is  for  $1,525. 
against  the  bridge  of  the  slough  at  Neenah,  and 
the  third  is  for  $6,33],  against  the  sub-station.  The 
difficulty  is  over  a  bill  of  $15,000  for  extras.  The 
Citizens'  company  sets  up  damages  to  the  amount 
of  $15,000,  asserting  that  the  contract  was  not  com- 
pleted as  agreed. 

An  electric  power  company  is  proposed  for 
Athena,  Ore.  It  is  proposed  to  develop  water 
powi  '  in  the  Walla  Walla  River  and  transmit  power 
Lo  Athena  and  Walla  Walla. 

The  Consolidated  Street  Railway  company  of 
Seattle,  Wash.,  will  expend  $50,000  in  improvements 
to  the  Ballard  line. 

It  is  understood  that  the  waterpower  at  the 
Chengw-atona  dam,  near  Pine  City.  Minn.,  will  be 
developed  and  used  for  operating  the  electric-light 
plant. 

The  Chicago,  Burlington  and  Quincy  Railroad 
company  contemplates  installing  an  electric-light 
plant  at  La  Crosse.  Wis.,  to  furnish  light  for  the 
^liops.   roundhouses,   depots  and  other   buildings. 

All  bids  were  rejected  for  furnishing  an  electric- 
light  plant  for  Helena,  Mont.,  and  new  bids  will  be 
taken  at  once  on  new  specifications. 

The  county  commissioners  of  Hennepin  County 
have  directed  their  attorney  to  begin  suit  against 
the  Sprague  Electric  company,  lo  recover  all  mon- 
cys  for  repairs  to  the  electric  elevators  in  the  court- 
housc  in  Minneapolis.  The  District  Court  recently 
held  lhat  the   contract  covered  repairs. 

The  Iowa  Automatic  Fire  Alarm  company  has 
been  formed  at  Newton,  la.,  with  $50,000  capital 
stock,   to   manufacture   electric  fire  alarms. 

The  W.  H.  Walker  Milling  company  of  Aldcn, 
Minn.,  contemplates  establishing  an  electric-light 
plant. 

A  slrcc*.  car  of  (he  Citizens'  Traction  company 
at  <  Ishkosh,  Wis.,  left  the  rails  on  a  curve  and 
ran  over  the  curbing,  across  a  sidewalk  and  through 
a  fence  into  a  field,  running  75  feet  off  the  rails, 
recently.  The  inotorman  neglected  to  shut  off  the 
current  for  the  curve.  No  one  was  seriously  hurt 
nor  was  I  he  car  damaged. 

The  council  of  Guthrie  Center,  la,,  will  he  peti- 
tioned   for   an    elcctric-hght    plant. 

Lenox,    la.,    wants   an   electric-light   plant. 

The  council  of  North  Mankato,  Minn.,  has 
granted  the  Mankato  Electric  Street  Railway.  Light 
and  Power  company  a  franchise  through  that  village. 

Contracts  will  be  let  at  once  and  it  is  expected 
that  the  Seattle-Tacoma  electric  railway  will  be  op- 
erating by  August  1  si.  The  company  will  have  fast 
trains  which  will  make  the  trip  in  one  hour,  and 
will   also    operate    -uburban   and    freight   trains 

The  Big  limber  (Mont.)  Electric  Light  and  Power 
company  has  been  purchased  by  E.  B.  Clark  and 
I.   W.    Bailey.     R. 

PERSONAL. 

1  he  recently  elected  officers  of  the  electrical  sec 

lion  ,,f  tlu-   Franklin   Institute   of  Philadelphia  are: 
President,  ProfessorW.  S.  Franklin:  vice-presidents. 

Joseph   Richards  ami  (ieorgeT.  Eyanson;  secretary, 
Richard   I..    Binder.     These  gentlemen  were  selected 
during  the  year  1900. 

Clinton  L.  Rossiter,  president  of  the  Brooklyn 
Rapid   Transit   company,   is  spending    a    few   days 


WESTERN    ELECTRICIAN 

in  Chicago.  It  is  said  the  objec  of  his  visit  is  to 
inspect  the  electric  equipment  of  the  elevated  rail- 
roads in  Chicago,  with  a  view  to  possible  improve- 
ments on  the  Brooklyn  elevated  system. 

Mr.  Ira  A.  McCormack  of  Syracuse,  N.  Y..  for- 
merly of  the  Brooklyn  Rapid'  Transit  company, 
has  accepted  the  position  of  general  manager  of 
the  Cleveland  Electric  Railway  company— the  "Big 
Consolidated" — and  has  resigned  his  position  as 
vice-president  and  managing  director  of  the  Syra- 
cuse Rapid  Transit  Railway  company 


ELECTRIC  LIGHTING. 

By  the  bursting  of  a  flange  in  a  steam  main  $500 
damage  was  caused  to  the  Chicago  municipal  elec- 
tric-lighting plant  at  Halsted  and  Sebor  streets,  on 
February  6th.  The  electrical  equipment  of  the  sta- 
tion   was  not   damaged. 

The  Evanston-Yaryan  company  of  Evanston,  III., 
has  been  incorporated,  with  a  capital  of  $2,500,  to 
furnish  electricity  and  steam  for  all  uses,  by  William 
O.  Merrick,  Charles  Woodward  and  W.  J.  Kasper. 
The  company  purposes  to  erect  a  $150,000  electric- 
lighting  and  hot-water  heating  plant  in  Evanston 
and  furnish  light  and  heat  to  300  houses. 

The  Roslyn  Light  and  Power  company  was  re- 
cently incorporated  in  Albany,  N.  Y.,  to  manufac- 
ture electricity  for  light,  heat  and  power  purposes 
in  the  town  of  North  Hempstead,  Nassau  County. 
The  capital  is  $50,000  and  the  directors  are  R.  D. 
Winthrop  of  Westbury,  C.  FI.  Mackay  of  Roslyn 
and  E.  D.   Morgan  of  Newport,   R.  I. 

A  new  tunnel  which  is  being  constructed  in  Paris, 
for  one  of  the  electric  roads,  will  be  lighted,  says 
the  Scientific  American,  by  lamps  turned  on  auto- 
matically as  the  trains  enter  the  tunnel  and  cut  off 
automatically  as  the  trains  leave  it.  The  lights  have 
been  placed  on  each  side  of  the  tunnnel,  on  a  level 
with  the  windows  of  the  cars,  so  that  during  the 
daytime  it  will  not  be  necessary  to  use  the  lights 
in  the  cars. 

The  secretary  of  the  navy  has  transmitted  to 
Congress,  to  be  included  in  the  naval  appropriation 
bill,  the  following  estimates  of  additional  appropria- 
tions required  by  the  naval  establishment  for  the 
fiscal  year  ending  June  30,  1901 :  For  a  power  house 
at  the  naval  training  station,  Newport,  R.  I.,  to  be 
fitted  with  boilers,  dynamos,  connections,  etc.,  for 
lighting  the  new  barracks,  $9,550;  for  one  electrician 
at  Cavite,  Philippine  Islands,  at  $5.04  per  diem.  An 
electrician  has  been  appointed  at  Cavite  at  this  rate 
of  pay,  but  it  is  desirable  to  have  the  place  provided 
for  in  the  regular  civil  establishment  of  the  Bureau 
of  Equipment. 

Hamilton  King,  United  States  consul-general  at 
Bangkok,  Siam,  says  that  there  is  an  8,000-light 
(incandescent)  central  station  in  Bangkok  which  was 
purchased  in  1890  from  the  English  Brush  company 
by  a  Siamese  company,  for  the  purpose  of  lighting 
the  king's  palace  and  for  the  use  of  the  public.  The 
plant  was  not  operated  until  1894,  as  the  company 
met  with  financial  difficulties,  and  finally  it  was 
turned  over  to  Mr.  L.  E.  Bennett,  an  American  engi- 
neer, under  a  20-year  exclusive  franchise  to  furnish 
light  for  the  government  and  the  public.  Since  that 
time,  Mr.  King  says,  it  has  been  operated  fairly  well 
by  an  American  syndicate.  This  plant,  which  is  at 
present  valued  at  $200,000  in  United  States  currency, 
has  recently  been  sold  to  a  Danish  company,  called 
the  Siam  Electricity  company,  Limited,  and  will  be 
extended  and  improved.  Most  of  the  supplies  for 
these  works  have  been  purchased  in  Europe,  but 
very  recently  several  orders  have  been  placed  in 
America.' 


ELECTRIC  RAILWAYS. 

A  25-mile  electric  railway  is  proposed  to  traverse 
Lake  County,  from  Waukegan,  111.,  to  Fox  Lake. 
The  'line  will  pass  through  a  rich  farming  district 
and  lake-resort  region. 

Through  its  attorneys,  the  Aurora,  Wheaton  and 
Chicago  Street  Railway  company  has  presented  a 
petition  to  the  Board  of  Trustees  of  the  town  of 
Cicero,  asking  permission  to  condemn  a  right-of- 
way  through  Cicero  for  its  tracks.  An  ordinance  to 
that  effect  was  introduced  and  referred  to  the  com- 
mittee of  the  whole.  The  ordinance  stated  that  the 
road  was  to  be  operated  between  Aurora  and  Chi- 
cago. 

Final  steps  have  been  taken  by  'he  Northwestern 
Elevated  Railroad  company  of  Chicago  in  finan- 
ciering the  road.  A  $5,000,000  mortgage  has  been 
given  to  the  Illinois  Trust  and  Savings  Bank  as 
trustee.  The  mortgage  runs  for  40  years  from  Jan- 
uary I,  1900.  The  rate  of  interest  is  five  per  cent., 
secured  by  the  grantor's  entire  property  franchise 
and  income  from  the  railroad.  In  accordance  with 
a  circular  letter  issued  some  days  ago  by  the  com- 
pany, announcing  the  issue  of  bonds  authorized  on 
December  29II1,  to  the  holders  of  stock  of  the  Co- 
lumbia Construction  company,  bonds  have  been  is- 
sued to  the  amount  of  $5,000,000,  at  $1,000  each, 
to  be  known  as  "first-mortgage  five  per  cent.  40- 
year  gold  bonds," 
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examiners  recently  appointed  by  the  City  Council. 
The  questions  asked  will  seek  to  learn  the  driver's 
knowledge  of  his  machine  and  his  experience  in  its 
use,  and  everyone  who  expects  to  operate  one  must 
get  a  certificate,  whether  he  be  the  driver  of  a  livery 
vehicle  or  simply  operates  his  own  machine  for  his 
own  amusement. 

A  dispatch  from  Indianapolis  contains  the  infor- 
mation that  Indianapolis  and  eastern  capitalists 
have  completed  the  details  of  an  arrangement  by 
which  the  second  largest  automobile  plant  in  the 
country  will  be  established  in  that  city,  the  capital 
lo  be  invested  aggregating  $2,000,000.  The  local 
men  said  to  be  at  the  head  of  the  enterprise  are 
L.  S.  Dow.  secretary  and  general  manager  of  the 
Indianapolis  Bicycle  company,  and  Arthur  C. 
Newby,  who  established  the  Indianapolis  Chain  ami 
Stamping  company.  Both  of  these  plains  were  ab- 
sorbed by  the  bicycle  trust,  and  the  men  who  man- 
aged them  have  induced  the  company  to  enter  the 
automobile   business. 

John  W.  Fitzgerald  and  Carl  Marquardt.  together 
with  James  O.  Hughart  of  Grand  Rapids,  Mich.,  are 
making  plans  to  operate  a  line  of  electric  vehicles 
across  the  island  of  Puerto  Rico,  from  Ponce  to  San 
Juan.  It  is  said  that  the  single  railroad  now  being 
operated  there  has  a  complete  monopoly  of  the 
traffic  business  and  is  charging  exorbitant  rates, 
so  it  is  believed  the  automobile  system  can  be  suc- 
cessfully brought  into  competition.  The  military 
road  over  which  the  automobiles  will  run  is  prac- 
tically the  only  highway  on  the  island  and  is  said 
to  run  through  some  beautiful  scenery.  It  is  ex- 
pected that  tourists  will  patronize  the  new  system 
almost  exclusively. 


POWER  TRANSMISSION. 

A  scheme  is  under  way  for  the  development  of 
the  waterpower  at  Tetreauville,  in  Quebec  province, 
on  the  north  side  of  the  Ottawa  River,  and  about 
two  miles  from  the  city  of  Ottawa.  The  property 
along  the  shore  of  the  river  at  that  point  has  just 
been  acquired  by  a  syndicate  of  Ottawa  capitalists, 
which  intends  forming  a  company  to  be  styled  the 
Chaudicre    Electric    company. 

Articles  of  incorporation  for  the  Petaluma  (Cal.) 
Water  and  Power  company  were  recently  filed.  The 
capital  stock  of  the  corporation  is  $300,000,  and  it  is 
organized  for  the  purpose  of  absorbing  the  stock  of 
the  Petaluma  Water  company.  The  directors  and 
principal  stockholders  are  F.  P.  Doyle,  P.  H.  At- 
kinson, D.  B.  Fairbanks,  C.  H.  Egan  and  A.  B. 
Hill.  The  object  of  the  new  company  is  to  supply 
Petaluma  with  water  and  furnish  electric  light  and 
power  for   Petaluma  and  neighboring  towns. 

At  a  meeting  of  the  Chicago  City  Council  on  Feb- 
ruary 5th  Corporation  Counsel  Walker  sent  in  an 
opinion  on  the  legality  of  the  proposed  contract 
with  the  drainage  board  for  the  leasing  of  the  water 
power  of  the  Chicago  Drainage  Canal  to  the  city 
for  75  years  at  a  rental  of  $4  a  horsepower. 
The  opinion  held  that  the  city  cannot  spend  any 
money  out  of  the  water  fund  for  this  purpose  until 
all  outstanding  obligations  against  the  fund  have 
been  settled.  Doubt  was  expressed  if  the  city  could 
make  a  contract  for  75  years.  The  opinion  was 
referred  to  the  special  committee  of  the  council 
which  has  the  question  of  leasing  the  water  power 
in  charge. 


AUTOMOBILES. 


An  examination  for  automobile  operators  in  Chi- 
cago is  set  for  February  17th.  in  the  office  of  City 
Electrician   Ellicott,   the  chairman   of  the   board   of 


PUBLICATIONS. 

The  B.  F.  Sturtevant  company,  Boston,  Mass., 
has  issued  a  bulletin  devoted  to  Sturtevant  four- 
pole  motors  and  generators  for  direct  current. 

John  T.  McRoy  'of  Chicago,  the  well-known 
manufacturer  of  yitrjfied-clay  conduits,  issues  an  at- 
tractive blotter,  with  calendar  for  the  month.  An 
illustration  on  the  blotter  represents  the  great 
strength   of  the   McRoy  conduit. 

"The  Control  of  Heat"  is  the -title  of  a  catalogue 
issued  by  Uehling,  Steinbart  &  Co.,  Ltd..  Carl- 
stadt,  N.  J.,  describing  their  pneumatic  pyrometer. 
This  apparatus  is  claimed  to  he  accurate,  reliable  and 
durable  for  measuring  high  temperatures.  The  dif- 
ferent uses  to  which  the  pyrometer  may  be  applied 
are  treated  in  the  catalogue  and  several  fine  illus- 
trations show  the  details  of  the  apparatus. 

The  UniversitSi  of  Tennessee  Press  of  Knoxville, 
Tenn.,  has  issuc/1  a  new  number  of  the  University 
of  Tennessee  Record.  This  issue  is  devoted  to  the 
engineering  and  scientific  work  of  the  university 
for  1S99.  The  principal  contribution  is  a  well-illus- 
trated article  by  J.  R.  McColl  on  "Electric  Trans- 
mission of  Power  in  the  Shops  of  the  University  of 
Tennessee."  Among  other  articles  in  the  magazine 
may  be  mentioned  "The  Electrolytic  Determination 
of  Copper,"  by  William  E.  Grainger,  and  "An  Elec- 
tric Recording  River  Gauge,"  by  W.  W.  Fulton, 
the  latter  being  illustrated.  The  magazine  reflects 
credit  on  its  publisher. 

The  Chicago  Fuse  Wire  and  Manufacturing  com- 
pany has  just  issued  a  fuse-wire  catalogue.  This  lit- 
tle booklet  is  of  convenient  pigeon-hole  size,  and  is 
gotten  up  in  neat  style.  Attention  is  called  to  the 
fact  that  the  company  has  made  some  additions  in 
this  issue,  in  the  way  of  information  about  its  line 
and  method  of  packing,  and  it  has  included  extracts 
from  the  rules  of  the  National  Board  of  Fire  Un- 
derwriters, relating  to  the  use  of  fuse  wire  and  links. 
The  product  of  the  Chicago  Fuse  Wire  and  Manu- 
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facturing  company  has  been  favorably  known  for 
many  years.  Its  goods  are  sold  through  the  promi- 
nent jobbers  and  dealers  in  electrical  lines.  The 
catalogue  will  be  sent  free  to  all  applicants. 

A  catalogue  on  air  compressors,  designed  for  all 
uses  of  compressed-air  power,  has  just  been  issuei! 
by  the  New  York  Air  Compressor  company  of  New 
York.  The  publication  contains  illustrations  and 
cVscriptions  of  the  standard  sizes  of  New  York  air 
compressors  actuated  by  steam,  gas  or  gasoline  en- 
gines, belt  power  or  water-wheels,  together  with 
many  hints  of  value  to  users  of  compressed-air 
power.  Valuable  tables  are  also  contained  in  the 
book.  The  company  announces  that  this  catalogue 
will  be  followed  shortly  by  the  issue  of  a  more  elab- 
orate and  voluminous  one,  now  in  the  course  of 
preparation.  All  of  the  literature  issued  by  this 
company  is  mailed  without  charge  upon  application 
to  its  main  office,  120  Liberty  street,  New  York  city. 

The  Ward  Leonard  Electric  company  of  Bronx- 
ville,  N.  Y.,  has  just  issued  a  new  rheostat  and  cir- 
cuit-breaker catalogue.  It  is  a  very  comprehensive 
publication  and  enumerates  nearly  every  type  of 
rheostat  that  the  electrical  trade  demands  for  both 
starting  and  controlling  service,  with  illustrations 
fully  describing  the  various  types  and  sizes  of  each 
instrument.  Nearly  1.000  standard  stock  rheostats 
and  circuit-breakers  are  listed  in  the  catalogue. 
The  prices  of  the  Carpenter  enamel  field  rheostats 
have  been  reduced  from  25  to  150  per  cent,  (depend- 
ing upon  size  and  type)  over  prices  prevailing  for 
equivalent  apparatus  six  months  ago,  while  on  most 
sizes  the  number  of  steps  has  been  increased  for 
the  same  size  of  instrument.  Accompanying  the 
catalogue  is  a  pamphlet  on  the  Ward  Leonard  sys- 
tem of  control  for  electric  motors. 

The  Stromberg-Carlson  Telephone  Manufacturing- 
company  of  Chicago  has  issued  the  first  number  of 
a  very  creditable  house  organ  known  as  The  Inde- 
pendent Telephone.  The  publication  has  44  pages— 
26  of  reading  matter  and  17  of  advertisements — and 
has  a  colored  cover  -with  attractive  cover  design. 
It  is  handsomely  illustrated  and  contains  a  number 
of  descriptive  and  other  articles,  several  of  which 
lay  stress  on  the  central-energy  system  as  the  "sys- 
tem of  the  future."  Group  pictures  of  the  officers 
of  the  company  and  of  the  different  departments  of 
the  company's  large  plant  add  to  the  attractiveness 
of  the  paper.  The  new  journal  shows  that  it  has 
been  put  together  with  care,  and  Mr.  Henry  Shafer, 
its  editor  and  the  general  manager  of  the  company. 
is  fairly  entitled  to  congratulations.  The  paper  is 
"devoted  to  the  highest  art  cf  Independent  tel- 
ephony/' but  the  intervals  of  publication  are  not 
stated. 


Lcdoux,    M.    S.,    Ph.    D.,    will   lecture   on    "Copper 
from  the  Ore  to  the  Wire   Bar." 

The  headquarters  of  the  National  Electric  Light 
association  at  this  year's  convention,  to  be  held  in 
Chicago  on  May  22d,  23d  and  24th,  will  be  at  the 
Auditorium    Hotel. 

On  Saturday.  February  17th,  at  8:30  p.  m.,  in  the 
rooms  of  the  Robert  Fulton  association,  309  Ma- 
sonic Temple,  Chicago,  Professor  C.  E.  Freeman, 
associate  professor  of  electrical  engineering  at  Ar- 
mour Institute  of  Technology,  will  lecture  on  "Elec- 
tromagnetic Induction  and  Its  Practical  Applica- 
tion." 

Commissioner-general  Peck  has  received  a  cable 
dispatch  from  Paris  announcing  the  completion  of 
the  steel  skeleton  of  the  machinery  building  at 
Vincennes.  For  the  purpose  of  erecting  this  build- 
ing 10  American  workmen  from  the  Berlin  Iron 
Bridge  company.  East  Berlin,  Conn.,  were  taken  to 
Paris.  They  began  to  erect  the  structure  February 
2d.  Great  haste  was  necessary  in  constructing  this 
machinery  annex,  and  it  was  for  this  reason-  that 
American  workmen  were  taken  to  Paris. 


miles  of  galvanized  Norway-iron  wire.  Nos.  9  and  14 
in.  gauge,  and  weighing  440,000  pounds.  The  order 
was  entered,  started  in  work,  inspected  and  shipped 
inside  of  10  days,  every  coil  being  accepted  on  rigid 
inspection  by  United  States  inspectors.  The  shipment 
is  directed  to  the  chief  signal  officer  at  Manila,  and 
went  on  the  Java,  sailing  February  5th.  It  is  said 
that  this  is  the  first  large  wire  order  for  the  new- 
possessions  of  the  United  States. 


BUSINESS. 


TRADE  NEWS. 


ELECTRICAL  SECURITIES. 

Four  per  cent,  gold  bonds  of  the  United  Railways 
company  of  St.  Louis,  to  the  amount  of  $13,625,000, 
are  offered  for  sale.  The  bonds  mature  in  1934  and 
are  offered  at  92^  and  accrued  interest. 


MISCELLANEOUS. 

The  two  hundred  and  third  meeting  of  the  New 
York  Electrical  society  will  be  held  at  the  College 
of  the  City  of  New  York,  Twrenty-third'  street  and 
Lexington  avenue,  on  March  2d,  at  S  p.  m.     A.  R. 


The  Boswell  Electric  and  Optical  company  of 
Chicago  was  recently  incorporated,  with  a  capital 
of  $10,000,  by  Daniel  E.  Boswell,  John  F  Byrnes 
and  James  Todd.  The  object  of  the  company,  stated 
in  the  incorporation  papers,  is  to  manufacture  pho- 
tographic and  optical  goods. 

Sealed  proposals  are  being  invited,  until  March 
5,  1900,  for  the  installation  of  a  wiring  system  for 
the  United  States  custom  house  and  postoffice  build- 
ing at  Bristol,  Tenn.  Specifications  may  be  obtained 
from  James  Knox  Taylor,  supervising  architect, 
Treasury  Department,  Washington,  D.  C,  or  at  the 
office  of  the  superintendent  of  the  building  at  Bristol. 

Chicago  papers  on  February  Sth  stated  that  Ar- 
thur J.  Caton,  Thomas  D.  Catlin  and  Charles  E. 
Towne,  trustees  for  John  Dean  Towne  and  Norman 
Towne,  under  the  will  of  the  late  J.  D.  Caton,  have 
leased  to  the  Western  Electric  company  for  50  years 
from  January  1st,  at  $4,130  a  year,  the  property  at 
the  southwest  corner  of  Clinton  and  Van  Buren 
streets,  east  front,  83  by  159  feet,  with  the  privilege 
of  purchase,  upon  60  days'  notice,  for  $118,000. 

The  Cling-surfacc  Manufacturing  company  of  Buf- 
falo, N.  Y.,  has  just  been  incorporated  under  the 
laws  of  the  state  of  New  York,  retaining  the  same 
name  as  heretofore,  with  Albert  B.  Young  as  presi- 
dent and  general  manager,  and  William  D.  Young, 
vice-president  and  secretary.  The  last  year  has  been 
the  most  prosperous  in  the  history  of  the  company, 
and  the  demand  for  Cling-surface  is  reported  to  be 
increasing  steadily.  The  company  has  now  three 
branches,  one  each  in  Boston,  New  York  and  Chi- 
cago, with  others  just  opening  in  St.  Louis  and 
New  Orleans,  while  the  well-known  importing  house 
of  W.  J.  Moxham  &  Co.  of  Sydney,  Australia,  has 
ordered  a  large  shipment  of  Cling-surface,  with  the 
exclusive  right  to  handle  it  in  Australia. 

The  John  A.  Roebling's  Sons  company  of  Tren- 
ton, N.  J.,  has  recently  completed  a  large  order  for 
the  United  States  government,   amounting  to  2,200 


The  Electric  Appliance  company,  Chicago,  an- 
nounces that  it  is  now  putting  up  its  Eaco  tape 
in  tin  boxes,  of  one-half  pound  each. 

The  O.  C.  Little  Pulley  Coating  company  of  Me- 
nasha,  Wis.,  reports  a  successful  export  trade  during 
the  month  of  January  to  continental  Europe  and  to 
Canada. 

Wisconsin  Central  railway  trains  to  the  North- 
west leave  Chicago  from  Central  station.  Par!: 
Row  and  Twelfth  street,  Lake  Front,  for  St.  Paul 
Minneapolis.  Ashland  and  Duluth.  James  C.  Pond. 
Milwaukee,  Wis.,  is  the  general  passenger  agent  of 
the  railway  and  the  nearest  ticket  agent  can  give  any 
information  concerning  the  trains. 

The  Sprague  Electric  company  of  New  York 
has  equipped  one  of  the  Old  Dominion  Line  steam- 
ers with  a  quantity  of  Lundell  fans,  finished  in  white 
and  gold,  to  correspond  with  the  cabin  decorations. 
The  fans  are  said  to  make  an  attractive  as  well  as  a 
useful  addition.  They  are  mounted  to  run  in  an 
inverted  position,  the  motors  being  attached  to  the 
ceiling. 

E.  T.  Toogood,  sales  agent  of  the  Chicago  Belt- 
ing company,  is  receiving  congratulations  on  a  large 
order  for  belting  secured  by  him  from  the  Milwau- 
kee Electric  Railway  and  Lighting  company.  This 
order  calls  for  all  the  belting  to  be  used  in  the  Mil- 
waukee company's  plant,  now  in  course  of  con- 
struction. The  Chicago  Belting  company  reports  a 
flattering  business. 

The  Western  Electrical  Supply  company  of  St. 
Louis  is  mailing  to  the  trade  a  small  and  very  com- 
plete net  price-list,  covering  everything  staple,  and 
that  would  be  necessary  for  all  general  electrical 
work.  It  is  a  neatly  bound,  compact  book  of  64 
pages,  of  a  size  suitable  for  carrying  in  the  pocket, 
and  makes  a  very  handy  book  for  quick  reference. 
The  prices  are  all  net  and  can  be  read  at  a  glance, 
thus  saving  all  figuring  of  discounts,  etc.  The  com- 
pany will  mail  these  tests  on  application. 

As  suggestive  of  the  fact  that  just  as  hot  and 
fluid  iron  can  be  produced  in  a  cupola  operated  by 
a  fan  blower  as  is  necessary,  even  for  stove-foundry 
conditions,  the  following  statement,  from  James 
McKinney  &  Son  of  Albany,  N.  Y.,  says  the  B.  F. 
Sturtevant  company,  is  of  interest:  "We  cannot  use 
a  dull  iron,  therefore  the  above  melting  (g%  pounds 
of  iron  per  pound  of  coal)  means  that  the  iron  comes 
out  of  the  cupola  just  as  hot  as  would  be  used  in 
t,ie  ordinary  stove  foundry.  We  can  melt  on  an 
average,  in  our  cupola,  five  tons  in  not  to  exceed 
cne  hour.  In  many  cases  we  do  much  better  than 
this,  depending  upon  how  much  we  let  the  blast  in. 
I,"  a  lle.a.t  ,of  I0  tons  we  CEn  rnelt  the  iron  in  from 
V/-2  to  I?4  hours." 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


642,570.  Underground  Electric  Railway.  William 
J.  Baumer  and  Henry  Emmel,  Johnstown,  Pa. 
Application  filed  October  5,  1899.  o'-j. 

Combined  with  a  perforated  conduit,  are  a  series  of 
boxes,  one  for  each  perforation,  the  cover  for  which  is 
turned  down  upon  two  of  its  edges,  one  of  the  walls  of  the 
box  being  provided  with  lues  and  the  opposite  walls  being 
provided  with  a  stop,  a  switch  provided  with  an  arm 
pivotally  secured  between  the  lugs  and  being  adapted  to 
engage  with  the  cover  of  the  box  when  in  use  and  to  en- 
gage with  the  stop  when  at  rest,  and  a  main  conductor  in 
the  conduit  provided  with  a  series  of  feed  wires  one  for 
each  bos  leading  to  the  switches. 

642,580.  Apparatus  for  Producing  Vacuum.  Freder- 
ick J.  F.  Bruguiere,  New  Orleans,  La.  Appli- 
cation filed  May  8,  1899. 

An  electric  sparking  mechanism  romprising  a  circuit 
maker  and  breaker  is  connected  with  the  cut-off  valve  of 
the  apparatus. 

642,599.  Dynamo-electric  Machine.  Henry  Geisen- 
honer.  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Appli- 
cation filed  November  7,  1898. 

A  punching  for  a  dynamo-electric  machiTe  is  de^rr  bed 
which  consists  of  a  ma  n  body  portion  with  a  number  of 
teeth  or  projections,  eac^i  of  the  teeth  or  projections  being 
provided  with  a  strengthening  rib. 

6-j2,6i5.  Dynamo-electric  Machine.  Christian  W. 
Kragh,  Madison,  Wis.,  assignor  to  the  North- 
ern Electrical  Manufacturing  company,  Madison, 
Wis.     Application  filed  September   11,   1899. 

Combined  with  a  motor  having  a  vertical  armature  shaft 
are  a  suitable  frame  inclosing  the  armature  and  an  end 
piece  connected  with  the  frame,  the  end  piece  being  pro- 
vided with  a  suitable  bearing  for  the  shaft  and  having  con- 
nected therewith  a  projecting  supporting  device  which 
extends  beyond  the  bearing  and  upon  which  the  motor  is 
suprorted. 

642.623.  Hanger  for  Electric  Lamps.  William  F. 
Murphy,  Iowa  City,  la.  Application  filed  May 
15.  1S99- 

The  inventor  describes  a  haneer  for  electrical  devices 
which  consists  essentially  of  two   brackets  and   a  spring- 


Issued  February  6,   igoo. 

controlled  drum  upon  which  the  cable  connecting  the   de- 
vice is  reeled. 

,627.  Electric-lighting  System.  Amand  C.  M. 
Priicker,  Hanover,  Germany,  assignor  to  the 
Siemens  &  Halske  Electric  company  of  Amer- 
ica, Chicago,  111.  Application  filed  September 
2,  1S99. 


no.  642  627. 

In  a  system  of  electrical  distribution  there  are  corrj- 
bioed  with  a  source  of  current  connected  with  main  and 
compensating  conductors,  the  compensating  conductor 
being  groiinaVd.  a  translating  device,  a  conductor  leading 
from  a  main  and  connected  with  one  terminal  of  the  trans- 


lating device,  a  grounded  metallic  conduit  through  which 
the  conductor  is  led.  having  connection  with  the  other 
terminal  of  the  translating  device,  and  a  switcn  in  the  last 
conductor,     (See  cut.) 

642,648.  Electric-lighting  Device.  George  W.  Van 
Duzer,  Hackettstown,  N.  J.,  assignor  of  one- 
half  to  M.  Munscn  Searing,  Dover,  N.  J.  Ap- 
plication filed  April  27,  1899. 

The  device  has  a  portable  casing,  baiteries  located 
therein,  a  removable  top,  a  lug  secured  thereto,  conducors 
and  a  bracket  secured  to  the  top,  a  lamp  electrically  con- 
nected with  the  batteries,  and  a  pointed  pin  connected 
with  the  lamp  and  adapted  to  be  connected  with  the  lug. 

642.662.  Apparatus  for  Electrically  Transmitting 
Orders  or  Signals.     Alfred  U.  Alcock,  London, 

England.     Application    filed   January    6,    1899! 

The  apparatus  comprises  two  normally  balanced  elec- 
trical circuits  and  order  or  signal-indicating  mechanism 
at  the  receiving  end  of  the  circuits,  means  adapted  to  set 
up  periodically  varying  electric  current*  in  the  circuits 
and  a  circuit  controller  comprising  a  cell  containing  liquid 
and  fixed  and  movable  electrodes  located  in  the  liquid 
and  connected  to  the  circuits, .and  means  far  moving  the 
fixed  and  movable  electrodes  relative'}'  to  each  other. 

642.663.  Means  for  Generating  Ozone.  Charles  G. 
Armstrong  and  William  D.  Neel,  Chicago,  111. 
Application  filed  March  12,  1898. 

A  device  is  described  which  consists  of  a  series  of  elec- 
trodes, each  surrounded  by  an  insulating  tube,  two  sup- 
ports in  proximity  to  each  other,  between  which  the 
insulating  tubes  extend,  a  box  or  casing  inclosing  the 
electrodes  and  tubes,  a  central  apartment  containing  ihs 
tubes  and  two  outer  apartments  containing  the  connecting 
wires  leading  thereto,  an  inlet  and  outlet  for  the  casing  or 
box  opposite  the  central  apartment,  and  a  dis'ributing 
plate  adapted  to  distribute  the  air  equally  over  the  total 
area  of  the  tubes. 

642.674.  Electrical  Recording  Apparatus.  Hugh  L. 
Callendar,  Montreal,  Canada.  Application  filed 
February  14,   1898. 

The  apparatus  comprises  a  bridge  wire,  a  contact  mov- 
able along  it,  a  recording  device  carried  by  the  contact,  a 
galvanometer,  means  for  connecting  its  poles  to  the  bridie 
wire  and  to  the  conact,  and  means  actuated  by  the  gal- 
vanometer for  traversing  the  conlact. 


no 

~.  Electrical  Track  for  Receptacles.  Charles 
Hutchinson,  Arlington,  N.  J.  Application  filed 
November   14,  1S9S. 

Combined  in  an  electric  conveyance  of  a  cash  receptacle 
mounted  oil  wheels  are  a  pair  of  rails  and  a  contact  strip 
located  intermediate  the  rails  mounted  on  isolating  plates, 
current-reversing  means  furnished  comprising  an  electric 
circuit  having  contact  springs  and  a  pole-changing  switch, 
and  batteries  creating  and  circulating  the  electric  current. 

642,737.  Electric  Railway.  Edeuard  Bonnet.  Jules 
Paufique  and  Georges  Liniere.  Lyons,  France. 
Application  filed  July   11,   1899. 

In  a  closed-conduit  system  for  electric  railways  are  a 
car  having  a  magnetized  bar,  and  an  energizing  coil  for 
imparting  additional  magnetism  to  the  bar.  the  coil  being 
in  series  with  the  motor  and  receiving  the  full  curreot 
passing  to  the  motor. 

642738.  Electric  Cable  for  High-tension  Currents. 
Charles  Borel,  Lyons,  France.  Application  filed 
December   13.   1898. 

The  conductor  comprises  a  cylindrical  central  core  or 
conductor  composed  of  a  plurality  of  wires  bare  and  in  con- 
tact with  each  other,  a  plurality  of  exterior  wires  encircling 
the  core  and  slightly  insulated  therefrom,  and  a  thin  in- 
sulating covering  around  the  outer  wires,  all  of  the  wires 
•  conveying  the  same  current. 

642.743.  Commutator  tor  Electric  Motors  or  Gen- 
erators. Sydney  Evershed,  London,  England, 
assignor  to  himself  and  the  Evershed  &  Vig- 
noles.  Limited.  London.  Application  filed  Sep- 
tember 15,  1899. 

In  an  electric  motor  or  generator  is  a  multisection  com- 
mutator, adapted  for  drom  or  Gramme  windings,  having 
conducting  strips,  formed  of  resilient  wires,  fixed  at  one 
end  in  an  insulating  collet,  aod  free  to  bend  at  tbe  other, 
in  comb-nation  with  rotating  metallic  sheet  brushes, 
adapted  to  in  ike  elastic  rolling  contact  successively  with 
all  the  resilient  wire  strips. 

4.  Electrically  Igniting  Lamps  and  Liquid- 
fuel-burning  Devices.  Robert  Schreiber,  Ber- 
lin,  Germany.     Application   filed  July  30,    189S. 

In  a  device  for  igniting  the  wick  of  a  liquid  burner  are 
combined  an  igniting  spiral  neir  the  upper  edge  of  the 
lamp  wick,  means  for  raising  and  lowering  the  same  to- 
gether with  the  wick,<an  electrical  generator,  conductors 
connecting  the  spiral  and  generator,  and  means  for  send- 
ing a  current  therethrough. 

642.809.  Telephone  Switchboard.  Ernest  E.  Yax- 
ley, Chicago,  111.,  assignor  to-  W.  T.  Blaine. 
Chicago,  111.  Application  filed  July  26,  1898. 
Renewed  August  5,   1899. 

A  telephone-switchboard  section  is  described  compris- 
ing in  combination  a  body  of  insulating  mateiial  having  a 
lougitudinal  channel  io  its  side  containing  the  wire  con- 
nections of  the  operating  parts,  and  electromagnets,  an- 
nunciators, push  buttons  and  spring  jacks  mounted  on  the 
body. 

1142,819.  Apparatus  for  Producing  Spectacular  Ef- 
fects. William  Freeze,  New  York,  N.  Y.  Ap- 
plication filed  July  26,  1899. 

In  the  apparatus  described  are  combined  a  device  r 
adapted  to  be  rotated  by  hand,  electric  lamps  mounted 
thereon,  two  contacts  carried  thereby,  one  of  the  contacts 
constituting  a  pivot  center,  a  pivot  rod  for  the  device  mak- 
ing electrical  contact  with  the  pivot  center,  and  an  insul- 
ated contact  for  making  traveliog  contact  with  the  other 
contact  on  the  rotating  device. 

I  42,825.  Socket  for  Incandescent  Electric  Lamps. 
William  E.  A.  M.  Oetting,  Fittsburg,  Pa.  Ap- 
plication filed  September  16,  1899. 

The  socket  has  its  tubular  body  portion  formed  of  sheet 
metal,  and  is  provided  with  SDring  tongues  formed  within 
and  as  part  of  the  tubular  body  portion,  and  flanges  or  lips 
on  the  tongues  adapted  to  en  <ase  with  openings  or  slots  in 
the  flange  of  the  cap  to  hold  the  same  in  place  on  the 
socket. 

642,826.  Carbon  for  Electric  Arc  Lights.  John  T. 
Robinson,  New  York,  N.  Y.,  assignor  of  one- 
fourth  to  James  H.  Ferguson,  New  York,  N.  Y. 
Application  filed  August  2,  1898. 

The  process  of  treating  carbon  electrodes  for  improving 
their  quality  is  described.  It  consists  in  soaking  them 
bodily  in  a  compound  solution  obtained  by  subjecting  talc- 
ous  ■-■'■■■  1  ■■■■  to  the  dissolving  action  of  a  solution  of 
caustic  alkali. 

642,844*  Push  Button  for  Battery  Indicators.  Gus- 
tavos  Heidel,  St.  Louis,  Mo.,  assignor  to  the 
Globe  Electric  company,  St.  Louis,  Mo.  Ap- 
plication filed  January  28,   1899. 

In  combination  with  an  electric  cell  and  a  current- 
measuring  instrument  are  the  push  button  having  connec- 
tions for  controlling  the  working  circuit  from  the  cell,  and 
connections  whereby  the  measuring  instrument  is  intro- 
duced by  the  push  button  into  the  working  circuit,  the 
push  button  being  ax i ally  movable  for  making  electric 
connections  and  laterally  movable,  aod  having  a  locking 
projection  with  which  it  moves  into  engagement  by  its  lat- 
eral movement  for  locking  it  against  a.\ial  movement. 

642,848.  Railway  Signal  Mechanism.  Samuel  L. 
Neely,  Pierron,  111.  Application  filed  May  10, 
1899. 

The  invention  consists  of  the  combination  with  a  bell 
and  the  bowl  thereof,  the  bowl  having  a  perforation,  of  a 
hollow-headed  stem  passed  through  the  perforation  with 
its  head  within  the  bell,  electromechanical  striking 
mechanism  having  a  hanger  clamped  between  the  head 
and  the  adjacent  inner  surface  of  the  bell,  electrical  con- 
nections for  the  mechanism  passed  loosely  through  the 
stem,  a  support  disposed  upon  the  stem,  exteriorly  of  the 
bell,  and  a  battery  box  mounted  upon  the  stem  and  com- 
municating with  the  bell  through  the  stem. 

'142,849.  Electrical  Massage  Instrument.  Edmund 
T.  Otto,  Jersey  City,  N.  J.,  a&signor  to  Whitall, 
Tatum  &  Co.,  New  York,  N.  Y.  Application 
filed   November  27,   1899. 

In  an  electro-medical  battery  are  combine!  a  casing,  an 
induction  coil  supported  therein  by  a  suitable  support  and 
comprised  in  part  by  a  U-shaped  electromagoet  con- 
structed with  substantially  parallel  arms,  one  of  which  is 
elastic  and  extends  alongside  (he  induction  coil,  and  a 
contact  carried  by  the  support  for  the  coil  and  removable 
from  the  casing  therewith,  the  contact  co-operating  with 
the  elastic  arm  to  constitute  a  rheotome  or  circuit  breaker, 
and  circuit  terminals  for  applying  the  current.     (See  cut.) 

642,859.  System  of  Electrical  Distribution.  Henry 
P.  White,  Kalamazoo,  Mich.,  assignor  of  three- 
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fourths  to  Charles  D.  Fuller,  Kalamazoo,  Mich. 
Application   filed   September  26.    1898. 

In  a  system  ot  transmission,  conversion  and  distribution 
of  electrical  energy  tbe  inventor  describes  the  combina- 
tion of  a  source  of  alternating  current  with  conductors 
divided  into  branches  to  form  a  plurality  of  circuits,  an 
adjustable  phase  dispiacer  suitably  connected  in  each 
branch  of  cne  of  two  independent  circuits  of  the  source 
and  a  commutator. 

642,880.  Connection  Register  for  Telephone  Lines. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  February  14,  1898. 

Combined  with  a  telephone  line  having  two  stations, 
with  a  telephone  and  telephone  switch  at  each  siation  aDd 
a  source  of  current  in  the  line,  are  a  magnet  having  two 
windings,  tbe  windings  being  located  differentially  in  the 
two  conductors  of  tbe  line,  an  armature  for  the  magnet 
and  switch  contacts  thereof,  a  connection  counter  for  the 
line,  and  a  local  circuit  including  an  actuating  magnet  of 
the  counter  controlled  by  the  switch  contacts,  and  a  switch 
contact  of  the  telephone  switch  at  one  of  the  stations  and 
crcuit  connections  therefor  adapted  to  render  one  of  the 
differential  windings  inoperative,  whereby  the  counter  is 
actuated  only  in  consequence  of  the  use  of  one  of  the  tele- 
phones. 


February   i",   1900 


no.  642,849. 

642,881.  Toll-collecting  Apparatus  for  Telephone 
Pay  Stations.  Charles  E.  Scribner,  Chicago, 
111.,  assignor  to  the  Western  Electric  company, 
Chicago,  111.     Application  filed'January  26,  1899. 

The  apparatus  consists  of  a  telephone  line  and  the 
telephones  at  the  station  thereof,  a  coin  chute  leading  to  a 
cash  box,  and  a  manually  operate'd  deflector  therein  for 
diverting  the  deposited  coin  from  the  cash  box,  a  movable 
stop  in  the  chute  and  an  electromagnet  actuating  the  stop, 
and  means  for  controlling  the  maenet  from  the  central 
office,  a  signal-indicating  appliance  at  tbe  central 
office,  a  circuit  thereof  to  ihe  station  and  a  switch  asso- 
ciated with  the  deflector  and  moved  therewith  controlling 
the  circuit,  w  hereby  ihe  movement  of  the  deflector  is  sig- 
naled to  the  supervising  operator. 

642,911.  Electric-lamp  Support.  Harry  Long, 
Greentown,  Ind.  Application  filed  October  5, 
1899. 

The  support  compri=es  a  suspended  frame,  latches 
mounted  to  swing  on  the  frame,  a  lamp-carrying  head 
with  which  a  lamp  is  designed  to  be  connected,  the  lamp- 
carrying  head  being  movable  into  and  out  of  the  frame, 
stop-blocks  radially  movable  in  the  head,  and  means  oper- 
ated by  vertical  movements  of  the  head  for  causing  the 
movements  of  the  blocks. 

642,913.  Electric-alarm  Try  Cock.  Stephen  M. 
Mathews,  Toronto,  Canada.  Application  filed 
April  14,  1899. 

A  contact  screw  is  adapted  to  be  engaged  by  a  dia- 
phragm, when  actuated  by  the  expansion  of  air  within  a 
hermetically  sealed  air  chamber  of  the  cock,  to  complete 
the  circuit  to  an  electric  alarm. 

642,932.  Electric  Current-controlling  Mechanism. 
Charles  W.  Squires  and  James  B.  Squires, 
Springfield,  Mass.  Application  filed  March  15, 
1899. 

Combined  in  the  mechanism  are  a  magnet  and  its  arma- 
ture, a  circuit-changing  switch,  comprising  a  circuit- 
changing  disk  and  contacts  with  which  the  disk  co-oper- 
ates, operated  by  the  magnet  ana  its  armature,  and  circuit 
conductors  comprising  the  contacts  and  coils  of  the  mag- 
net, and  suitable  feed  and  return  wires. 


NO.   643,066, 

64-. 933-  Electrolytic  Separation  of  Zinc  from  Zinc 
Oxide.  Oscar  J.  Steinhart,  Julius  L.  F.  Vogel 
and  Henry  E.  Fry,  London,  England.  Applica- 
tion filed  April  IO,  1899. 

The  process  described  consists  in  dissolving  zinc  oxide 
in  molten  zinc  chloride  heated  to  a  temperature  just  above 
the  mehing  point  of  zinc,  passing  an  electric  current  of 
low  voltage  through  the  molten  mixture  between  a  layer 
of  molten  zinc  at  the  bottom  forming  the  cathode,  and  a 
conductor  which  dips  into  the  molten  mixture  of  chloride 
and  oxide,  and  forms  the  anode,  and  from  time  to  time 
adding  fresh  zinc  oxide  to  the  vessel  as  oxide  is  decom- 
posed by  the  current,  to  maintain  at  all  times  undissolved 
oxide  resting  on  the  mohen  zinc  in  close  proximity  to  tbe 
lower  end  of  the  conductor  forming  the  anode. 

642,934.  Telephonic  Instrument.  Frederick  A. 
Swan,  Boston,  Mass.  Application  filed  May  3, 
1899. 

The  instrument  combines  with  a  rotatable  device  having 
a  contact  arm  attached  thereto,  circuit  terminals  co-oper- 
erating    with   the    opposite    sides    of    the  contact  arm.    a 


series  of  circuit  controllers  co-operating  with  the  rotatable 
device  and  constructed  to  move  the  device  in  one  direc- 
tion to  engage  the  contact  arm  with  one  of  the  terminals, 
and  to  permit  the  device  to  move  in  the  reverse  direction 
to  engage  the  contact  arm  with  the  other  of  the  terminals 
and  vet  leave  the  circuit  controller  locked  in  engagement 
with  the  device  until  positively  released. 

642,953.  Electric  Battery.  Henry  Blumenberg,  Jr., 
and  Frederick  C.  Overbury,  New  York,  N.  Y. 
Application  filed  March  27,   1S99. 

A  battery  cell  adapted  to  receive  mercury  in  the  bot- 
tom is  combined  with  plates  and  metallic  connections 
holding  the  plates  parallel  and  in  a  group,  such  metallic 
connections  being  near  the  bottom  edges  of  the  plate,  so 
as  to  become  amalgamated  upon  the  exposed  surfaces,  the 
mercury  also  passiug  up  upon  the  surfaces  of  the  plates. 

642,082.  Mouthpiece  for  Telephone  Transmitters, 
etc.  George  B.  Hart  and  Francis  W.  Milligan, 
Rochester,  N.  Y.  Application  filed  March  7, 
1899. 

A  mouthpiece  for  telephone  transmitters,  speakiog 
tubes  and  similar  articles  is  described  which  consists  of  a 
tubular  wall,  a  tubular  support  for  disinfectant  arranged 
within  the  tubular  wa. I,  and  a  perforated  frame  inserted 
within  the  tubular  support  and  movable  lengthwise  inde- 
pendently of  the  support. 

642,995.  Electric  Connecting  Device  for  Lamp 
Holders,  Wall  Plugs,  etc.  Charles  L.  R.  E. 
Menges,  The  Hague,  Netherlands.  Application 
filed  March  14,  1898. 

The  device  consists  essentially  of  a  double-pole  safety- 
fuse  plug. 

643,002.  Electric  Igniter  for  Explosive  Engines. 
Willis  J.  Perkins  and  Carl  H.  Blomstrom,  Grand 
Rapids,  Mich.  Application  filed  December  9, 
1897. 

Combined  with  the  engine  cylinder  having  an  inner 
and  ao  outer  wall  wiih  a  water  space  therebetween  are  a 
movable  electrode,  a  bearing  there  Tor  exposed  to  the 
water  in  the  space,  and  means  closing  the  opening  into 
the  jacket  through  which  the  bearing  passes. 

643,012.  Process  of  Producing  Material  Suitable 
for  Electric  Insulation  or  Other  Purposes.  Ar- 
thur Smith,  London,  England.  Application  filed 
August  17,   1899. 

The  process  consists  in  mixing  acetic  paraldehyde  with 
methylated  spirit,  carbolic  acid  and  methylated  spirit 
which  had  been  saturated  with  hydrochloric  acid  gas, 
molding  and  saturating  with  paraffin, 

643,018.  Utilization  of  Hertzian  or  Similar  Radia- 
tions and  Apparatus  Therefor.  Louis  H.  Walter, 
London,  England.  Application  filed  March  6, 
1899. 

The  inventor  describes  the  combination  with  apparatus 
for  transmitting  and  receiving  the  radiations  in  the  form 
of  a  codal  signal,  of  a  safety  device  comprising  a  movable 
member,  a  hxed  member,  a  local  circuit  between  such 
members,  means  actuated  by  the  receiving  apparatus  for 
bringing  the  movable  member  into  contact  with  the  fixed 
member  when  a  codal  signal  is  received  and  for  releasing 
it  when  a  false  signal  is  given,  and  means  for  returning 
the  movable  member  to  its  original  position  when  re- 
leased. 

643,066.  Alternating-current  Motor.  Walter  Lang- 
don-Davies,  London,  England,  assignor  to  the 
Langdon-Davies  Electric  Motor  company,  Lim- 
ited, London.     Application  filed  May  22,   1899. 

The  motor  has  its  field  magoets  formed  in  a  drum- 
wound  slotted  continuous  ring  wiih  no  projecting  pole 
pieces,  and  their  windings  so  distributed  as  to  make  the 
magnetic  density  strongest  at  tbe  center  of  each  pole-face, 
and  has  its  armature  wound  with  a  continuous  winding 
coupled  at  intervals  to  commutator  bars  and  also  has 
brushes  bearing  against  the  commutator  oa  a  line  inclined 
to  the  magnetic  axis  of  the  field  magnets  and  in  which  the 
circuit  through  the  field-magnet  windings  aod  the  circuit 
through  tbe  armature  windings  and  brushes  are  the  one 
supplied  with  current  and  the  other  short-circuited.  (See 
cut.) 

643,087.  Electric  Generator  for  Sparking  Apparatus 
of  Gas  Engines.  Daniel  Drawbaugh,  Eberly's 
Mills,  Pa.,  assignor  of  three-fourths  to  David 
B.  Ftoffer,  Lebanon,  Jacob  E.  Shettle,  Shep- 
herdstown  and  Henry  E.  Eberly,  Shiremans- 
town,    Pa,     Application   filed   May  6,    1S99. 

In  a  magneto-electric  machine  combined  with  the  pole 
pieces,  electromagnets  for  exciting  the  same  and  perma- 
nent magnets  embracing  the  pole  pieces  is  an  armature 
formed  with  magnetic  cores  arranged  end  to  end  longi- 
tudinally of  the  axis  of  rotation,  tbe  cores  having  pole 
pieces  arranged  at  right  angles  to  each  other. 

643,093.  Electric  Motor.  John  C.  Henry,  Westfield, 
N.  J.     Application  filed  August  27,  1892. 

The  inventor  describes  the  combination  with  two  elec- 
tric motors  each  having  pairs  of  pole  pieces  of  a  switch 
arranged  to  connect  the  motors  in  series  or  in  parallel  and 
to  alter  them  from  bipolar  to  four-poled,  or  vice  versa. 

"43.095.  Magneto-electric  Lighting  Apparatus  for 
Bicycles.  Sidney  Holdrege,  Boston,  Mass.,  as- 
signor to  the  Dowd  Electrical  company,  New 
York,  N.  Y.  Application  filed  June  30,  1898. 
Renewed  January   15,    1900. 

A  field  magnet  is  described  made  up  of  a  magnetic  cyl- 
inder secured  between  two  caps  of  non-magnetic  material, 
each  having  an  axial  bore  and  an  inner  concave  surface. 

643,096.  Process  of  Recovering  Gold  and  Silver 
from  Cyanide  Solutions  by  Electrolysis.  Sam- 
uel B.  Christy,  Berkeley,  Cal.  Application  filed 
February  9,  1898. 

This  is  a  process  of  progressive  electro-concentration 
and  recovery  of  gold  and  silver  contained  in  the  large 
volumes  of  dilute  cyanide  solutions  containing  free  alkali 
resulting  from  the  extraction  of  gold  and  silver  ores,  tail- 
ings and  concentrates. 

Designs. 

32,190.  Binding  and  Contact  Post  for  Knife 
Switches.  Harry  T.  Johnson,  Jersey  City,  N.  J. 
Application  filed  January  8,  1900.  Term  of  pat- 
ent, 14  years. 

32,203.  Electric-lamp  Shade.  George  William  de 
Tunzelmann,  London,  England.  Application 
filed  June  19,  1899.     Term  of  patent,  seven  years. 
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Great  Explosion  at  Vesuvius  Butte   by 
Pike's  Peak  Power  Company. 

The  success  attending  the  "ceremonies"'  at  the 
great  explosion  for  a  darn  site  near  Cripple  Creek, 
Colo.,  on  December  iSth  last,  has  attracted  attention 
to  the  Pike's  Peak  Power  company  of  Victor  and 
Cripple  Creek.  This  corporation,  with  authorized 
capital  of  $1,000,000,  purchased  large  tracts  of  ranch 
and  placer  lands  during  the  summer  of  1899.  These 
lands  are  at  and  above  the  confluence  of  the  Beaver 
creeks,  and  the  company  now  controls  seven  miles 
along  the  streams,  including  ample  ground  for  back- 
water and  for  what  is  believed  to  be  the  largest  steel- 
faced,  granite-filled  dam  in  the  country.  The  place  se- 
lected for  the  dam  is  a  natural  dam  site.  The  entire 
drainage  of  the  southwest  slope  of  Pike's  Peak 
must  pass  over  the  new  artificial  barrier.  For  the 
construction  of  this  dam  42,000  cubic  yards  of  rock 
was  required,  to  bring  the  top  of  the  retaining  wall 
to  the  desired  altitude,  9,075  feet.  The  actual  ver- 
tical height  of  the  dam  will  be  69  feet,  with  a  width 
at  the  base  of  125  feet  over  a  length  of  150  feet  and 
with  a  cap  of  16  feet  for  a  distance  i>f  ^20  feet.  The 
upper  slope,  being  the  steel  face,  is  a  30-degree  slope 
from  the  vertical,  and  the  lower  slope  is  inclined  at 
45  degrees. 

To   obtain   the  amount   of  material   necessary  to 


The  firing  holes,  36  in  number,  were  provided 
with  three  series  of  36  electric  exploders,  so  in  case 
of  open  circuit  at  one  exploder  ore  of  the  remaining 
circuits  could  be  switched  on  to  the  main  firing  lines. 

One  can  hardly  imagine  the  result  of  exploding 
144  pounds  of  dynamite  and  32,000  pounds  of  black 
powder;  but  the  desired  result  was  accomplished. 
The  sight  was  one  that  will  be  long  remembered 
by  those  who  braved  the  snow  and  cold  to  witness  it. 
Arrangements  had  been  made  by  the  company  for 
visitors  at  a  point  in  full  view  of  the  bulte — "Ob- 


accomplishment,  Fig.  5  shows  the  butte  before  the 
explosion;  Fig.  6  represents  the  interior  of  part  of 
the  crater  of  the  butte  after  explosion,  and  Fig  7 
shows  the  firing  party  on  "Observation   Point." 

In  order  that  the  rock  from  the  crater  may  be 
dumped  at  the  dam  site,  a  double-track  railway  is 
being  constructed  and  also  a  cut  from  the  side  near- 
est the  dam,  to  connect  with  what  remains  of  the  old 
tunnel.  Thus  the  rock  will  be  removed  by  the  grav- 
ity system  in  cars  to  the  dam  below,  accomplishing 
the  work  with  a  minimum  of  labor  and  expense. 

The  water  will  be  conveyed  from  the  dam  to  within 
one  mile  of  power  station  "A,"  through  a  30-inch 
(inside  diameter)  steel-banded,  wood-staved  pipe, 
constructed  on  the  ground,  of  California  redwood! 
The  remaining  4,000  feet,  about  200  feet  below  the 
south  end  of  Skagway  tunnel,  which  is  1,400  feet 
in  length  and  located  about  20,000  feet  from  the 
dam,  is  a  29-inch  (outside  measurement)  steel  pipe. 
The  lower  section  of  this  is  three-fourths  inch  in 
thickness,  this  being  reduced  at  each  400  feet,  as 
required  to  resist  the  water  pressure. 

The  pipe  extending  through  the  tunnel  is  at  an 
elevation  producing  a  gradient  of  one  in  1,400.  with 
a  general  grade  from  dam  to  tunnel  of  one  in  2.000. 
The  pipe  line  from  the  dam  has  many  inverted 
siphons,  one  of  which  dips  195  feet  below  the  sur- 
face  of  the  water  level   at   the   dam.     No   railroad 


FIG.    2.       GREAT    EXPLOSION    AT     VESUVIUS     BUTTE. — SEC- 
TION   THROUGH    LINE    (d)    OF    FIG.     I. 

construct  the  dam  Vesuvius  Butte  gave  up  i^s 
volume  of  rock.  This  elevation  reared  its  apex 
about  300  feet  from  the  west  end  of  the  base  line  of 
the  dam,  and  into  its  very  heart,  about  75  feet  from 
its  summit,  was  driven  a  blasting  tunnel  for  a  dis- 
tance of  135  feet.  The  tunnel  was  given  an  angular 
rather  than  a  straight  course,  to" render  impossible  a 
discharge  from  it,  like  that  from  a  cannon.  The  face 
of  the  tunnel  was  approximately  at  the  center  of  the 
butte.  as  seen  in  Figs.  1,  2  and  3.     From  the  center 


FIG.     I.       GREAT    EXPLOSION    AT    VESUVIUS    BUTTE- CON- 
TOUR   LINES    OF    BUTTE    ABOVE    FLOOR    OF    TUNNEL. 

servartion  Point,"  so  named  that  day.  Here  was 
located  the  firing  station,  about  3,000  feet  from  the 
summit  of  the  butte.  As  the  hour  approached 
everyone  was  possessed  of  eager  anticipation,  not 
unmixed  with  anxiety.  As  the  word  was  given  by 
Mr.  R.  M.  Jones,  the  engineer  in  charge,  to  Mrs. 
II.  E.  Woods,  all  eyes  were  strained  toward  Vesu- 
vius Butte  in  the  distance,  and  everyone  braced 
himself  for  the  shock.  The  lever  of  the  electric 
firing  box  was  pressed,  and.  quoting  the  words  of 
Mrs.  Woods,  "it  seemed  as  if,  in  the  act,  the  moun- 
tain of  rock  and  earth  in  the  landscape  could  be 
seen  to  move."  A  black  streak  was  discernible  far 
up  the  mountain;  it  widened,  and  soon  it  was  appar- 
ent that  the  entire  top  of  the  butte  was  being  lifted 
skyward.     The   conical    shape   was   lost,    and   down 


FIG.    3         GREAT    EXPLOSION    AT     VESUVIUS     BUTTE.  —  SEC- 
TION   THROUGH    LINE    (E)    OF    FIG.     I. 

construction  in  Colorado  can  compare  with  this  pipe- 
line grade,  it  being  so  severe  in  places  that  the  cost 
of  construction  would  be  greater  than  that  of  build- 
ing tunnels  through  the  hardest  of  granite,  as  has 
been  done.  Fig.  8  shows  the  pipe-line  grade  below 
Skagway   tunnel. 

At  a  cost  of  $250,000  the  Pike's  Peak  Power  com- 
pany will  produce  2,000  horsepower,  and  with  a 
total  investment  of  $450,000  and  the  possible  addi- 
tion of  a  smaller  dam,  about  5, coo  horsepower  will 
be  generated  and  delivered  in  the  Cripple  Creek 
district,    after   allowing  for   losses  on   lines   and   in 


Fig.  5.     Butte  Before  Explosion. 


construct  the  dam,  Vesuvius  Butte  gave  up  its 
distance  of  35  feet  each  way,  forming  a  T  with  the 
main  tunnel. 

By  glancing,  at  Fig.  4  (p.  112)  the  manner  01  placing 
the  32,000  poundsof  powderwill  beunderstood.  There 
were  36  firing  holes  (D),  leaded  with  four  pounds 
of  dynamite,  each  driven  to  the  depth  of  five  feet, 
including  tamping.  Sections  (A)  and  (B)  had  12,- 
000  and  15,000  pounds  of  powder  respectively.  This 
explosive  was  packed  solid  with  bulkheads  (b)  of 
sacks  of  powder.  The  remaining  part  of  the  cut  was 
of  solid  tamping  of  earth,  except  at  the  west  wall, 
where  was  placed  5.000  pounds  of  powder  in  sacks 
(E),  and  again  bulkheads  (C)  of  green  timber.  The 
main  tunnel  had  a  tamping  of  rock  and  earth,  with 
bulkheads  at  each  angle. 


Fig.  6.     Interior  of  Part  of  Crater  After  Explcsion. 


GREAT    EXPLOSION    AT   VESUVIUS    BUTTE, 

with  a  crash,  amid  smoke  and  dust,  was  dashed 
thousands  of  tons  of  rock  and  earth.  Gigantic 
bowlders  rolled  down  the  mountain  side;  others 
were  hurled  far  into  the  dam  level  below.  The 
butte  had  been  dashed  from  the  position  in  which  it 
had  lifted  its  head  for  ages;  there  had  been  a  grand 
transformation  scene. 

Within  an  hour  those  interested  descended  from 
"Observation  Point"  and  climbed  to  the  summit 
of  the  crater  caused  by  the  explosion.  What  a 
change!  A  3'awning  crater  J2  feet  in  depth  and  150 
feet  in  diameter  was  opened,  and  it  was  found  later, 
by  actual  measurement,  that  1 10.000  cubic  yards  of 
rock,  or  80  per  cent,  of  the  whole  amount  above  the 
floor  line  of  the  tunnel,  had  been  broken. 

Referring  to   the  illustrations   of  this   interesting 


transformers.  It  is  expected  that  the  plant  wil) 
be   completed  by   September   1,   1900. 

The  success  of  similar  plants  throughout  the  West 
led  to  this  undertaking  by  the  Woods  Investment 
company  of  Victor,  Colo,  owner  of  the  Pike's  Peak 
company.  The  company  was  fortunate  in  securing 
the  services  of  the  well-known  hydraulic  and  elec- 
trical engineer,  Mr.  R.  M.  Jones  of  Salt  Lake,  Utah, 
who  had  just  completed  the  Big  Cottonwcod  and 
Jordan  Narrows  plants,  having  2.000  kilowatt?"  ca- 
pacity each.  The  practical  experience  of  this  gentle- 
man has  saved  the  company  thousands  of  dollars. 
The  destruction  of  Vesuvius  Butte  is  an  instance 
of  Mr.  Jones'  engineering  resource. 

In  comparison  with  the  plants  named  above  and 
the  installation   of  the  Pioneer   Power  company  of 
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Salt  Lake  and  Ogdcn,  the  Pike's  Peak  project  is 
greater  in  scope  and  earning  capacity,  although  the 
plants  in  Mormondom  furnish  two  cities.  Salt  Lake 
and  Ogden,  with  light  and  power.  The  great  ex- 
penditure involved  has  deterred  many  lrom  such  an 
investment,  but  it  is  a  fact  that  power  can  be  gi  n 
ciated  and  sold  at  first  cost  of  such  power  produced 
by  coal  and  still  leave  a  profit  in  favor  of  the  water- 
power  scheme.  Prior  to  installation  the  company 
has  pledged  contracts  amounting  to  1.500  horse- 
power, which  will  insure  the  earning  capacity  of  the 


FIG.    4         GREAT    EXPLOSION   AT    VESUVIUS     BUTTE.  — PLAN 
OF    TUNNEL    SHOWING    DISPOSITION    OF    EXPLOSIVES. 

plant,  and  also  saves  thousands  of  dollars  annually 
to  the  companies  using  the  power.  King  Coal  will 
no  longer  dominate  in  the  Cripple  Creek  district, 
for  the  new  company  purposes  to  cheapen  power  and 
light  to  a  point  where  his  carbonic  majesty  cannot 
compete.  W.   M. 

Fundamental     Ideas    of    Alternating 
Currents. 

By  Dugald  C.  Jackson. 
Part  II. 

If  a  heavy  block  is  suspended  so  that  it  is  per- 
fectly free  to  move,  and  then  is  struck  a  sharp  blow, 
for  an  instant  it  offers  a  force  which  opposes  the 
force  of  the  blow  almost  as  though  the  block  we;e 
rigidly  fastened.  This  opposing  force  is  well  known 
to  be  caused  by  the  inertia  of  the  block.  Inertia 
sets  up  a  force  which  tends  violently  to  oppose  any 
sudden  change  in  the  motion  of  a  body,  and  when 
the  suspended  block  is  started  swinging,  it  may 
^rike  a  considerable  blow  upon  its  own  account 
when  met  by  an  obstacle. 

When  an  electromotive  force  is  introduced  into 
an  electric  circuit,  the  circuit,  by  a  kind  of  electro- 
magnetic inertia,  opposes  the  immediate  flow  of  the 
current  (very  much  as  the  inerlir  of  the  suspended 
block  opposes  the  force  of  a  blow  before  the  block 


FIG     8         PIKES  PEAK  POWER  COMPANY. — PIPE-LINE  GRADE 
BELOW  SKAGWAY  TUNNEL.      (SEK  PAGE    III.) 

moves),  and  the  rise  of  the  current  in  the  circuit 
is  retarded.  If  the  circuit  is  severed  or  broken 
while  current  is  flowing,  the  electromagnetic  inertia 
makes  an  effort  to  uphold  the  current  (as  tin-  swing- 
ing block  is  difficult  to  stop),  and  an  electric  spark 
appears  as  its  evidence  in  the  gap  between  tin  .  \ 
ercd   ends  of  the  wire. 

Faraday  (whose  name  is  almost  a  household  word 
on  account  of  his  discoveries  in  natural  philosophy, 
and  especially  in  electricity  and  magnetism)  was 
well  acquainted  with  this  retarding  effect  as  early 
as  1835,  and  describe^  it  in  his  "Experimental   Re- 


searches." He  says:  "Returning  to  the  phenomena 
in  question,  the  first  thought  that  arises  in  the  mind 
is  that  the  electricity  circulates  with  something  like 
momentum  or  inertia  in  the  wire,  and  that  thus 
a  long  wire  produces  effects  at  the  instant  the  cur- 
rent is  stopped  which  a  short  wire  cannot  produce. 
Such  an  explanation  is,  however,  at  once  set  aside 
by  the  fact  that  the  same  length  of  wire  produces 
the  effects  in  very  different  degrees,  according  as  it 
is  simply  extended  or  made  into  a  helix,  or  forms 
the  circuit  of  an  electromagnet."  He  then  shows 
that  the  apparent  inertia  is  due  to  the  magnetic  effect 
of  the  current.  For  instance,  he  says,  "Further 
investigation  led  me  to  perceive  the  inaccuracy  of 
my  first  notions  and  ended  in  identifying  these  effects 
with  the  phenomena  of  induction,  which  I  had  been 
fortunate  enough  to  develop  in  the  first  scries  of 
these   'Experimental    Researches.'  " 

Faraday  further  speaks  of  this  as  a  retardation  of 
the  electric  current  in  the  circuit,  and  ascribes  the 
effect  to  the  "induction  of  the  current  on  itself."  or 
self-induction  of  the  circuit.  The  phenomena  of 
electromagnetic  induction  were  studied  about  1850 
(15  years  after  Faraday's  experiments)  by  Sir  Will- 
iam Thomson  (now  Lord  Kelvin),  Helmholtz  and 
other  scientists,  who  brought  to  their  aid  the 
powerful  resources  of  mathematics,  and  their  work 
was  canvassed  and  discussed  by  Maxwell  in  his  book 
on  "Electricity  and  Magnetism."  who  shows  that 
the  effect  of  self-induction  is  truly  the  result  of  elec- 
tromagnetic momentum  or  ineitia. 

The  retardation  of  the  current  by  electromagnetic 
inertia  was  shown  by  Faraday  to  occur  when  the 
current  is  changing  in  value,  and  it  therefore  exer- 


the  amount  of  stretch  will  depend  upon  the  ratio 
of  the  pull  to  the  elastic  resistance  of  the  material; 
if  we  try  to  push  a  heavy  block  along  the  floor,  the 
velocity  of  the  block  will  depend  upon  the  ratio 
of  the  force  exerted  to  the  frictional  resistance  op- 
posing the  motion;  and  so  we  could  go  on  indefi- 
nitely illustrating  the  general  applicability  in  nature 
of  this  statement  that  the  result  is  dependent  upon 
the  ratio — effort  divided  by  resistance. 

We  then  have  for  the  flow  of  continuous  currents 
the  rule  that  current  flowing  ("result")  is  equal  to 
pressure  ("effort")  divided  by  the  opposition  to  the 
current  fiow  ("resistance");  but  in  the  case  of  con- 
tinuous currents  there  is  no  opposition  to  the  flow 
of  the  current  except  electrical  resistance,  that  is, 
the  resistance  which  is  determined  by  the  nature, 
temperature  and  dimensions  of  the  conductor, 
whence  we  have  Ohm's  law  for  the  flow  of  continu- 
ous  currents. 

The  fundamental  law  of  the  flow  of  alternating 
currents  follows  directly  from  what  has  gone  before. 
The  alternating  current  flowing  in  a  circuit  is  equal 
to  the  pressure  divided  by  the  opposition  to  the 
flow  of  the  current.  In  this  case  the  opposition  is 
made  up  of  two  part-;,  one  the  electrical  resistance 
spoken  of  above,  and  the  other  the  opposition  due 
to  electromagnetic  inertia.  The  latter  effect  is  a 
sort  of  inductive  resistance  and  is  commonly  called 
reactance.  The  total  opposition  to  the  'flow  of 
alternating  currents  which  is  made  up  of  these  two 
components  (resistance  and  reactance)  is  called  im- 
pedance, and  it  is  numerically  equal  to  the  square 
root  of  the  sum  of  the  squares  of  the  electrical  re- 
sistance  and   the   inductive   resistance  or  reactance. 
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FIG.    7.       GREAT   EXPLOSION    AT   VESUVIUS   BUTTE.  —  FIRING   PARTY. 


cises  a  marked  influence  on  the  ever-changing  al- 
ternating current.  Faraday  showed  that  the  value 
of  the  changing  current  was  retarded  or  lagged  be- 
hind the  value  which  it  might  be  expected  to  attain, 
and  which  a  uniform  current  under  the  same  con- 
ditions would  attain.  We  therefore  know  that  an 
alternating  current  will  lag  behind  the  phase  of  the 
alternating  electromotive  force  which  causes  it  to 
flow,  if  there  is  self-induction  in  the  circuit.  The 
amount  of  the  lag  depends  upon  the  electromagnetic 
character  of  the  circuit.  Thus,  a  straight  wire  causes 
less  retardation  or  lag  than  the  same  wire  wound 
in  a  helix,  because  the  helix  increases  the  magnetic 
effect.  Inserting  an  iron  core  in  the  helix  may  in- 
crease the  retardation  enormously,  since  the  pres- 
ence of  the  iron  again  increases  the  magnetic  effect. 
Faraday  said:  "If  an  electromagnet  be  employed, 
the  effect  will  be  still  more  highly  exalted."  as  com- 
pared with  the  effect  of  the  plain  coil  or  helix  of  wire. 

Faraday's  experiments  were  mostly  carried  on 
with  varying  or  pulsating  currents,  but  later  in- 
vestigators took  hold  of  alternating  currents,  and 
much  attention  was  given  to  the  laws  of  flow  of 
alternating  currents  at  the  time  alternating-current 
dynamos  became  known. 

We  all  have  at  our  fingers'  ends  the  well-known 
ratio,  generally  called  Ohm's  law,  in  which  it  is  as- 
serted that  a  continuous  current  is  equal  to  the  elec- 
tiical  pressure  upon  a  circuit  divided  by  the  electrical 
resistance  of  that  circuit.  This  so-called  law  is 
nothing  more  than  a  special  statement  of  a  condition 
which  may  be  recognized  as  universally  applicable 
to  the  phenomena  of  nature.  The  general  statement 
may  be  put  thus:  The  result  oi  an  effort  is  ccptal 
to  that  effort  divided  by  the  opposing  resistance. 
Thus,  for  instance,  if  we  stretch  an  elastic  material. 


These  three  factors,  therefore,  bear  the  same  rela- 
tion to  each  other  as  the  three  sides  of  a  right-angle 
triangle  in  which  the  hypothenuse  has  a  length  equal 
to  the  impedance,  and  the  base  and  altitude  are 
respectively  equal  to  the  electrical  resistance  and 
inductive  resistance.     (See  Fig.   13.) 

The  fundamental  laws  of  flow  of  alternating  cur- 
rents  may   be   briefly   stated   thus: 

1.  The  current  flowing  in  a  circuit  is  equal  to  the 
alternating  electromotive  force  divided  by  a  quan- 
tity called  the  impedance  or  apparent  resistance. 
This  impedance  is  equal  to  the  square  root  of  the 
sum  of  the  square  of  the  electrical  resistance  and 
the   square    of   the   inductive   resistance. 

2.  The  alternating  current  lags  behind  the  alter- 
nating electromotive  force  applied  to  a  circuit  con- 
taining inductive  resistance  by  a  certain  angle,  as 
illustrated  in  Fig.  12,  page  99.  The  trigonometrical 
tangent  of  this  angle  is  equal  to  the  inductive  re- 
sistance of  the  circuit  divided  by  its  electrical  re- 
sistance. 

The  electrical  resistance  of  a  wire  composing  a 
circuit  depends,  as  is  well  known,  upon  the  material 
and  temperature  of  the  wire,  its  length  and  its  cross- 
section;  and  it  is  not  affected  by  the  flow  of  current, 
provided  the  temperature  is  not  affected  thereby. 
The  inductive  resistance  is  dependent  upon  the  self- 
induction  (i.  e.,  the  electromagnetic  condition  of  the 
wire)  and  the  frequency  of  the  alternating  current. 
The  effect  of  the  self-induction  is  to  retard  the  rise 
and  fall  of  the  current  so  that  it  attains  its  maxi- 
mum later  than  the  maximum  of  the  alternating 
pressure  which  sets  it  up;  and  it  also  increases  the 
apparent  resistance  to  the  flow  of  the  alternating 
current  in  the  circuit.  Thus,  if  the  curve  No.  1  in 
Fig.  14  is  taken  to  represent  the  alternating  current 
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which  flows  in  a  circuit  supposed  to  contain  no 
self-induction,  then  No.  2  can  be  taken  to  represent 
the  current  which  flows  when  there  is  self-induction. 
Xo.  J  is  retarded  with  respect  to  Xo.  1  and  reaches 
a  smaller  maximum  value. 

These  laws  can  be  put  into  very  simple  mathe- 
matical form: 
Alternating  current= 

Alternating  electromotive  force 

1   (Electrical  resistancej'+loductive  resistance)5 

m  ,        _  .  Tnductive  resistance 

Tangent  of  angle  of  lag=— : — ; : 

Electrical  resistance 

It  is  usual,  for  brevity,  to  use  the  letter  C  to  rep- 
resent electric  current,  the  letter  E  to  represent 
electromotive  force,  the  letter  R  to  represent  elec- 
trical resistance,  and  the  Greek  letter  *  to  repre- 
sent the  angle  of  lag.  Inductive  resistance  is  equal 
to  a  constant  (equal  to  twice  3.1416+)  times  the  fre- 
quency  of   the    alternating   current   times   the    self- 
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induction  coefficient  for  the  circuit.  The  letter  L 
is  usually  used  to  rep-esent  the  latter  coefficient,  the 
letter  f  is  often  used  to  represent  the  frequency  of 
the  current,  and  the  constant,  3.1416+,  which  enteis 
into  a  large  number  of  physical  equations,  is  usually 
represented  by  the  Greek  letter  ^  .  Inductive  re- 
sistance is  therefore  represented  by  the  collection 
of  letters  2  jt  t'L. 

Using  these  symbols,  we  have  our  laws  of  flow 
represented  in  the  manner  that  they  would  usually 
appear  in  textbooks  or  published  articles.     Or. 

r-_  E 


In  Fig.  14  the  distance  from  (A)  to  (.B)  measured 
in  degrees  (it  being  remembered  that  each  degree 
is  represented  by  a  length  equal  to  one  three-hun- 
dred-and-sixtieth  part  of  the  distance  .  (A)  (A')  rep- 
resenting the  length  of  one  period)  is  the  angle  of 
lag,  *. 

I  will  use  numerical  examples  to  illustrate  the 
way  in  which  the  iaws  apply.  Let  us  assume  that 
we  have  a  circuit  with  four-tenths  of  a  unit,  or  ohm, 
of  resistance,  and  one-thousandth  of  a  unit  of  self- 
induction.  What  will  be  the  angle  of  lag  when  the 
frequency  is  60  periods  per  second  (a  common 
commercial  frequency)?  The  formula  representing 
the  current  lag  becomes 

tm«=.»-fL  =  2X3-i4i6X6oXoot  „_ 

R  04 

and  the  angle  corresponding  to  a  tangent  of  0.943+ 
is  nearly  43  1-3  degrees,  which  is  the  value  of  * 
(See   Fig.    15.) 

Now  suppose  that  we  increase  the  number  of  turns 
of  the  wire  so  as  to  increase  the  inductive  resistance 
to  double  the  value  assumed  above  and  carefully 
avoid  changing  any  other  feature.  Then  tan  * 
becomes  equal  to  twice  its  former  value  1.886+ 
and  *  is  a  little  over  65  degrees.  Exactly  the 
same  result  would  have  been  brought  about  by 
using  larger  wire  in  the  circuit,   so  that  the  elec- 


trical resistance  was  reduced  to  one-half  its  former 
value  without  changing  anything  else,  or  by  alter- 
ing both  the  inductive  resistance  and  electrical  re- 

2  -  f  L 
sistance,  so  that  the  ratio    — ^— —  is  doubled. 

It  is  clear,  then,  that  the  alternating  current  in 
a  circuit  may  be  given  any  desired  lag  or  retarda- 
tion, at  least  up ,  to  nearly  90  degrees,  by  merely 
adjusting  the  electrical  cpndition  of  the  circuit  so 
as  to  properly  fix  the  ratio  of  inductive  resistance 
to  electrical  resistance.  This  may  be  done  by  chang- 
ing the  character  of  the  circuits  or  by  introducing 
into  the  circuits  what  are  called  variable  resistance 
coils,  or  variable  self-induction  coils,  or  it  may  be 
done  by  changing  the  frequency  of  the  alternating 
current  flowing  in  the  circuit. 

When  the  electric  current  flows  through  a  circuit 
the  power  that  is  absorbed  in  the  circuit  at  even- 
instant  of  time  is  equal  to  the  product  of  the  pressure 
at  that  particular  instant  and  the  current  flowing 
at  the  same  instant.  In  direct-current  circuits  the 
pressure   and   current   are   virtually   constant;   con- 
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sequently,  the  power  is  continually  the  same  and 
without  changes  from  instant  to  instant,  however 
long  the  current  continues  to  flow,  provided  the 
indications  of  voltmeter  and  amperemeter  remain 
unchanged.  The  indications  of  these  instruments 
therefore  show  the  average  current  flowing  and 
the  average  pressure  applied  to  a  circuit,  so  that 
their  product  gives  the  average  power,  and  we  say 
that  power  is  equal  to  current  times  pressure  or, 
what  comes  to  the  same  thing,  power  is  equal  to  cur- 
rent squared  times  resistance. 

The  same  fundamental  principle  applies  in  the  al- 
ternating-current circuit.  That  is,  the  power  ex- 
pended at  every  instant  is  equal  to  the  correspond- 
ing product  of  the  instantaneous  current  and  the 
instantaneous  pressure.  Our  amperemeters  and  volt- 
meters, however,  do  not  indicate  these  instantane- 
ous values,  and  it  is  only  when  the  circuit  contains 
no  self-induction  to  cause  a  lag  of  current  through 
the  effects  of  electromagnetic  inertia  that  power 
is  equal  to  the  product  of  the  alternating  current 
and  the  alternating  pressure  indicated  by  the  instru- 
ments. When  the  current  is  displaced  with  respect 
to  pressure;  that  is,  it  is  caused,  for  instance,  to  have 
a  lag  on  account  of  the  effect  of  electromagnetic 
inertia,  the  average  of  the  instantaneous  values  of 
the  power  throughout  any  complete  cycle  in  the 
alternating- current  circuit  is  always  less  than  the 
product  of  the  current  and  pressure  read  from  the 
amperemeter  and  voltmeter.  This  product  of  am- 
peres times  voits  is  generally  called  the  apparent 
power  or  volt-amperes  in  the  ciicuit,  and  the  ratio 
of  the  true  power  to  the  volt-amperes  is  called  the 
power  factor.  When  the  waves  of  current  and  pres- 
sure are  exact  sinusoids,  this  power  factor  is  nu- 
merically equal  to  the  trigonometrical  cosine  of  the 
angle  by  which  the  current  lags  behind  the  pressure. 
But  the  condition  of  exact  sinusoids  for  both  cur- 
rent and  pressure  can  be  said  to  be  never  met  with 
in  practice,  and  indeed,  it  is  seldom  that  either 
of  the  curves  are  exact  sinusoids,  though  pressure 
waves  are  not  uncommonly  made  up  of  curves  that 
approximate  quite  closely  to  .their  form. 

We  must  therefore  consider  the  power  factor  as 
simply  the  ratio  between  the  true  power  and  volt- 
amperes  in  the  alternating-current  circuit,  and  we 
m2y  say  that  it  is  equal  to  the  cosine  of  the  appar- 
ent angle  of  lag  in  the  circuit. 

Power  may  be  measured  by  a  wattmeter.  This  is 
an  instrument  which  indicates  the  average  of  the 
product  of  instantaneous  currents  and  pressures  in 
the  alternating-current  circuit.  Jr.  the  case  of  indi- 
cating wattmeters,  we  have  a  simple  pointer  which 
plays  over  a  scale  in  a  manner  similar  to  the  ar- 
rangement shown  by  amperemeters  and  voltmeters. 
In  the  c?.se  of  recording  wattmeters  the  armature 
of  the  instrument  is  caused  to  rotate  continuously 
when  power  is  being  absorbed  by  the  circuit  to 
which  it  is  attached,  and  a  record  is  made  of  its 
rate  of  rotation  or  of  the  number  of  its  rotations. 
The  rate  of  rotation  in  this  case  is  proportional  to 
the  average  of  the  products  of  instantaneous  cur- 
rents and  pressures.  In  the  indicating  wattmeter 
the  rotary  effect  is  balanced  by  means  of  springs 
and  the  deflection  of  the  needle  is  thereby  caused  to 
be  proportional  to  the  average  of  the  product  of 
instantaneous  currents  and  pressures. 

The  power  factor  of  a  single-phase  circuit  may 
always  be  found  by  measuring  the  power  by  a 
wattmeter  and  the  volt-amperes  by  means  of  an 
amperemter  and  a  voltmeter  and  taking  the  ratio 
ot  watts  to  volt-amperes. 

Discussion. 

Professor  Jackson:  Power  factor  can  never  be 
more  than  unity,  because  it  makes  no  difference 
whether  the  current  wave  is  in  advance  of  or  behind 
the  pressure,  we  have  still  the  voltmeter  errors, 
which,  if  there  is  any  difference  of  phase,  are  bound 
to  be  larger  than  the  wattmeter  unit.  So  the  power 
factor  will  always  be  unity  or  less. 

If  you  carry  away  with  you  the  idea  that  the  same 
fundamental  principles  apply  in  every  case  of  alter- 
nating-current flow  as  apply  in  the  cases  of  continu- 
ous-current flow,  except  that  when  you  apply  those 
fundamental  principles  to  the  alternating-current 
flow,  you  must  also  take  into  account  the  electro- 
magnetic effect  of  the  circuit,  then  you  have  gained 
such  a  large  point  that  you  need  never  get  very 
seriously  entangled  by  any  consideration  of  alter- 
nating-current  machinery. 

President  Dohertv:  I  expected  that  this  paper 
by  Professor  Jackson  would  contain  a  simple  exposi- 
tion of  the  subject,  but  a  few  Greek  letters  may 
have  scared  off  some  members  who  are  not  mathe- 
matical. But  I  had  a  chance  to  look  this  paper 
over,  and  it  is  really  not  hard  to  follow,  but  whether 
hard  or  not,  it  is  the  easiest  thing  to  follow  I  have 
ever  seen  on  this  subject,  and  it  embraces  some 
information  that  every  alternating-station  man  ought 
to  know. 

Arthur  S.  Ford  (International  Correspondence 
School?}.  Milwaukee:  If  Professor  Jackson  wiil 
furnish  me  a  copy  of  his  paper,  I  will  have  15.000 
to  20.000  copies  printed,  and  will  give  as  many  to 
the  members  of  the  association  as  they  may  wish. 

Professor  Jackson:  I  shall  be  glad  to  do  that,  if 
the  school  will  allow  me  to  read  the  proof. 

President  Dcherty:  There  is  much  in  Professor 
Jackson's  paper  which,  if  even  leasonably  well  un- 
derstood, would  be  of  very  great  benefit  to  the 
central-station  men.  It  will  be  taken  as  the  sense 
of  the  convention  that  the  offer  is  accepted,  with  the 
thanks  of  the  association. 

[The  end.] 
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Pole    Line,    with    Long    River   Span,  at 

Muscoda. 

The  little  town  of  Muscoda,  in  Southwestern 
Wisconsin  was  electrically  lighted  for  the  first 
time  on  January  22d.  Dr.  C.  F.  Rodolf,  an  en- 
terprising young  dentist  of  that  village,  conceived 
the  idea  of  utilizing  the  waste  power  that  was  con- 
tinually going  over  the  Sam  at  his  father's  flour 
mill,  some  three  miles  from  the  town,  by  using  it 
for  lighting  the  town  with  electricity.  Consequently, 
a  contract  was  entered  into  with  the  village  to  fur- 
nish the  corporation  with  10  arc  lamps.  This  gave 
the  embryo  enterprise  a  start.  After  the  usual  amount 
of  sparring,  etc.,  with  the  men  who  have  such  things 
for  sale,  the  dentist  struck  a  bargain  with  Frank 
McMasters    of    the    Fort    Wayne    Electric    Works 


FIG.     I.       WIRE    SPAN    OF    I,IO0    FEET     ACROSS     WISCONSIN 
RIVER    AT    MUSCODA. 

and  purchased  a  dynamo,  switchboard,  arc  lamps  and 
transformers  of  the  Wood  system. 

L.  W.  Burch,  president  of  the  Electrical  Supply 
company  of  Madison,  Wis.,  known  to  fame  as 
"Burch  of  Madison,"  was  employed  as  engineer 
and  superintendent.  The  supplies  were  all  furnished 
b\  the  Electrical  Supply  company,  and  the  elec- 
tricians of  that  company  also  did  the  house  wiring. 

There  are  many  power-transmission  plants,  so  the 
fact  that  Muscoda  has  a  small  one  would  attract  no 
attention  whatever  were  it  net  for  the  fact  that  what 
is  one  of  the  longest  single  spans  for  wires  carrying 
electric  currents  was  constructed  at  ihis  place  to 
cross  the  Wisconsin  River.  .  The  span  is  1,100  feet 
long  and  is  suspended  from  two  poles  set  on  one 
side  of  the  river  to  two  poles  on  the  other  side, 
as  shown  in  the  accompanying  illustration  (Fig.  1). 
Transversely  the  poles  are  20  feet  apart.  Each  side 
of  the  circuit  is  carried  on  its  own  poles.  Twisted- 
strand  wire,  five-sixteenths  inch  in  diameter,  was 
used  for  guys  and  also  for  suspension  cable,  and 
5,000-pound-strain  insulators  for  circuit-breakers. 
The  span  was  designed  by  Mr.  Burch  and  erected 
under  his  personal  supervision.  Fig.  2  shows  the 
pole  line  through  the  woods. 

The   little  plant   is   a  practical    demonstration   of 
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what  a  small  waterpower  plant  may  do  for  a  small 
village.  The  inhabitants  of  the  town  are  enjoying 
the  benefits  of  the  electric  light  indoors  and  out  to 
a  greater  extent,  comparatively,  than  the  people  in 
larger  cities  and  at  less  expense. 


It  is  reported  that  negotiations  are  under  way  in 
Baltimore  looking  to  a  consolidation  of  all  the  street- 
railway  properties  of  Pittsburg.  The  properties  in- 
volved are  the  United  Traction  company,  in  which 
Baltimoreans  are  largely  interested,  the  Consoli- 
dated Traction  company  and  the  Mellon  system. 
These  properties  operate  a  total  of  more  than  246 
miles  of  track  in  Pittsburg.  Allegheny  and  adjacent 
towns. 
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Liquid-air    Machine    at   the    University 
of    Michigan. 

Through  the  generosity  of  Mr.  Charles  F.  Brush, 
the  well-known  scientist  and  electrical  eugineer  of 

land,  i  >..  there  has  recently  been  installed  in  the 
chemical  laboratory  at  the  Univeisity  of  Michigan, 
Arm  Arb  >r.  Mich.,  a  liquid-air  machine.  The  appa- 
ratus, which  is  illustrated  in  the  accompanying  pic- 
ture, was  made  in  the  Factory  of  Dr.  Carl  Linde,  Mu- 
nich, Germany,  and  is  a  duplicate  of  the  machine 
which  Mr.  Brush  has  installed  in  his  own  laboratory 
in  Clevel;  nd.  Mr.  Brush,  who  is  an  alumnus  of  the 
University  of  Michigan,  furnished  the  funds  for  the 
purchase  and  for  the  necessary  appurtenances  of  the 
apparatus  now  at  Ann  Arbor. 

i  he  machine  consists  of  a  Whitehead  compressor 
and  a  liqueficr  or  condenser.  The  compressor, 
which  is  the  smaller  piece  of  apparatus  shown  at  the 
kit  in  the  illustration,  runs  at  400  revolutions  a 
minute  and  is  able  to  furnish  continuously  a  pressure 
atmospheres — nearly  3,000  pounds  to  the 
re  inch.  The  compressed  air  is  transferred 
from  the  compressor  to  the  condenser  by  means  of 
.1  small  copper  tube.  In  its  passage  the  air  is  re- 
lieved lsture  in  a  cylindrical  water  sep- 
;  rat  or,  is  filtered  to  remove  carbonic  acid  gas 
and  is  cooled  to  as  low  a  temperature  as  possible 
ugh  a  coil  immersed  in  ice  and  salt. 
Within  the  condenser,  which  is  a  wooden  cylinder, 
tightly  packed  with  wool,  the  copper  tube  forms 
the  center  of  a  triple  coil,  extending  from  the  top 
to  the  bottom.  At  the  lower  end  is  a  pin-valve 
which  is  so  adjusted  that  the  pressure  of  the  escap- 
ing gas  is  reduced  to  16  atmospheres,  the  surplus 
ig  back  through  the  second  portion  of  the 
triple  coil  to  tin*  low-pressure  cylinder  of  the  com- 
pressor,  by  which  it  is  in  turn  forced  back  to  the 
high-pressure,  thus  completing  the  cycle.  The  16- 
almosphere  pin- valve,  also,  by  means  of  a  short 
copper  tube,  connects  with  a  second  escape  valve 
at  which  the  pressure  is  finally  reduced  to  one  at- 
mosphere,   the   surplus    gas    escaping    in    the    outer 

i  the  triple  coil,  which  communicates  with  the 
iphere  at  the  upper  part  of  the  machine.  This 
arrangement  allows  of  a  double  cooling  effect,  owing 
to  two  expansions,  the  first  from  200  to  16  and  the 
second  from  16  to  one  atmosphere.  After  being  in 
operation  for  a  little  over  one  hour,  liquid  air  begins 
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to  collect  in  the  glass  receiver,  which  is  situated  be- 
ll w   the    second    valve,   and  the   maximum   effect   is 
tied  after  about  two  hours,  when,  approximately 
thn      fourths  of  a  liter  (nearly  a  quart)  of  liquid  air- 
mi    hour   can   be  collected. 
'1  he  machine  is  belt  driver,  by  a  five-horsepower 

r,    operating     on     the     220-volt    direct-current 

of  the  electrical  plant  recently  installed  on 
tin  campus  of  the  university.  Professor  Pan,!  C. 
Freer,  in  a  recent  article,  entitled  "The  Liquefac- 
tion of  Air,"  in  the  Michigan  Alumnus,  from  which 
the  illustration  is  taken,  described  the  apparatus 
."lid  gave  a  historical  treatise  on  liquid  air.  He 
said:  "The  machine  on  the  campus  makes  no  pre- 
tense  "f  furnishing  large  quantities  of  substance  for 
commercial  purposes,  its  object  being,  apart  from 
the  instruction  furnished  by  the  apparatus  itself,  to 
give  the  means  of  certainly  obtaining  low  tempera- 
tures for  i  xperiments  in  chemical  and  physical  in- 
vestigations." 
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Electric-lighting   Car  on    Italian    Steam 
Railroad. 

_  The  Compagnie  des  Chemins  de  Fers  Ilaliens  de 
I'Adriatique  has  recently  put  into  service  a  number 
of  new  railway  cars,  which  are  constructed  so  as  to 
serve  as  electric-power  stations.  The  Genie  Civil, 
in  describing  these  cars,  says  that  the  intention  is 
to  use  the  cars  in  the  repair  shops  of  the  stations 
as  well  as  for  urgent  repairs  along  the  lines.  The 
cars  will  also  be  used  during  the   night  as  movable 

lighting  stations  in  accident  cases.  The  electric, 
central  station,  which  comprises  steam  boiler,  steam 
engine  and  dynamo,  is  placed  in  a  covered  [2-ton 
freight  car.  Though  the  car  is  built  as  a  brake-van, 
it  possesses  at  the  same  time  the  necessary  tube 
connection  for  air  brakes. 

The  steam  is  generated  in  a  vertical  multitubular 
boiler  (a)  of  the  Field  system,  provided  with  32  steel 
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Personal    Recollections    of   S.    Dana 

Greene.1 

By  Fr\nk  J.  Sprague. 

I  cannot  write  of  reminiscences  called  up  by  the 
death  of  Dana  Greene  and  how  he  came  into  my 
life,  save  personally,  with  a  keen  sense  of  individual 
loss,  and  an  oppressive  feeling  of  sadness  as  1  think 
of  the  tragic  end  which  has  come  so  suddenly  to 
him  and  his  wife. 

A  telegram  from  him  lies  before  me,  making  an 
unfilled  engagement,  and  a  personal  letter  book 
of  1SS8,  telling  in  a  mute  but  forceful  way  of  trying 
days  in  the  infancy  of  a  great  industry,  with  which 
Greene's  name  is  with  me  indelibly  associated. 

A  week  before  his  death  I  saw  him  at  Washington, 
strong,  happy,  confident  in  his  health  and  future, 
Hlicd  with  high  hopes  and  ambition,  satisfied  with 


ELECTRIC-LIGHTING    CAR    ON    ITALIAN    STEAM    RAILROAD. 


tubes.  The  healing  surface  of  this  boiler  is  seven 
square  meters  (75-347  square  feet)  and  vhc  grate  sur- 
face is  0.37  square  meter  (3.982  square  feet).  The 
boiler  is  provided  with  all  required  fittings,  gauges, 
a  steam-jet  blower  for  forcing  the  draught,  a  re- 
starting injector  and  a  hand  pump. 

The  chimney  can  be  easily  clcsed  by  means  of  a 
slide  having  egress  in  the  center  of  the  glass  roof 
covering  the  boiler  room.  The  coal  capacity  of  the 
car  is  exactly  1^/2  tons.  The  coal  is  stored  in  a  case 
(c),  while  the  feed  water  for  the  boiler  is  stored  in 
a  tank  (d),  which  has  a  capacity  of  i.S  cubic  meters 
(63  cubic  feet).  This  tank  is  filled  in  the  usual  way 
by  means  of  a  water  crane  and  hose. 

The  steam  engine  (f)  is  a  high-speed  one  of  six 
horsepower,  and  is  operated  at  500  revolutions  per 
minute.  Its  throttle  valve  is  worked  directly  by  the 
governor  fitted  on  the  shaft. 

The  dynamo  (g)  is  directly  coupled  to  the  steam 
engine  and  produces  60  amperes  at  65  volts.  Dy- 
namo and  steam  engine  are  placed  on  a  common 
base.  The  switchboard  (k),  on  which  there  are 
fixed  a  voltmeter,  an  ammeter,  a  rheostat  and  the 
necessary  switches,  is  placed  on  one  of  the  divisions 
of  the  car,  while  the  engine  room  is  lighted  by  means 
of  two  incandescent  lights,  one  of  which  is  placed 
in  front  of  the  gauges.  Several  oil  lamps  are  also 
provided  in  case  of  need. 

Furthermore,  there  are  in  the  car  all  appliances 
and  fittings  required  for  an  electric-lighting  plant, 
such  as  five  arc  lamps,  the  necessary  number  of 
globes,  reflectors,  apparatus  for  hanging  and  fining, 
lamps  with  wire,  etc.,  40  incandescent  lamps  .of  32 
candiepower  each,  and  as  many  of  16  candlepower. 
A  cable  reel,  able  to  take  a  cable  of  420  meters  (r,2S6 
feet)  in  length,  is  also  installed  in  the  car.  This 
cable  consists  of  seven  copper  wires  of  2.3  milli- 
meters (0.09  inch)  diameter.  The  arc  lamps  are  of 
eight  amperes  each  and  are  operated  at  from  40  to 
44  volts,  their  maximum  lighting  power  being  1,800 
candles. 

By  means  of  such  a  car  examinations  of  tunnels 
(which,  by  the  way,  are  required  by  law  in  Italy 
twice  a  year)  can  be  readily  accomplished.  For 
this  purpose  the  roof  of  the  car  has  been  provided 
with  a  1  ailing  and  a  platform  (m)  above  the  tank  (b). 
From  the  roof,  which  can  be  easily  reached  from 
the  brake  room,  the  examination  of  the  tunnel  can 
be  made  by  the  workmen,  while  the  inspector  in- 
trusted with  the  superintendence  of  the  work  can 
take  his  place  on  the  platform  (m),  w-hich  can  be 
reached   by   two    flights  of  steps. 

The  stairway  is  lighted  by  a  lamp  tn).  For  the 
lighting  of  the  tunnel  there  are  provided  15  incandes- 
cent lamps  of  10  candlepower  each  (p),  held  in  a 
horizontal  position  by  means  of  small  wooden  boards 
on  a  frame  (q).  The  incandescent  lamps  are  pro- 
vided with  enameled  reflectors  and  enclosed  in  an 
open-mesh  wire  netting.  For  particularly  careful 
examinations  there  arc  two  hand  lamps  (r).  provided 
with  four  meters  (13.5  feet)  of  flexible  cord,  to  bring 
the  lights  to  the  desired  place.  The  frame  (q)  on 
which  the  lamps  arc  fixed  can  be  easily  removed 
and  placed  inside  the  car. 


Stillwater.  Minn.,  invites  bids,  until  March  6th,  for 
furnishing   lighting   for  five   years. 


Public  Lighting  in  St.  Louis. 

The  present  situation  of  the  lighting  problem  in 
St.  Louis  is  that  temporary  contracts  to  continue 
the  lighting  until  September  1st  next  are  now  in 
force,  but  the  awarding  of  the  contract  for  the  10 
years  after  September  1st  is  still  under  discussion. 
The  question  appears  to  hinge  on  the  responsibility 
of  the  lowest  bidders.  The  city  charter  gives  the 
Board  of  Public  Improvements  authority  to  inquire 
into  the  responsibility  of  the  bidder,  but  the  ordi- 
nances regulating  the  letting  of  contracts  simply 
authorize  the  board  to  award  the  contract  to  the 
lowest  bidder  only. 


life.     To-day!     Well,  his  to-day  may  be  any  of  ours 
to-morrow. 

More  than  a  score  of  years  have  passed  since  as  a 
cadet  nearing  my  graduation  at  the  Annapolis  Naval 
Academy,  I  used  to  see  young  Greene  in  knicker- 
bockers playing  about  the  grounds.  His  father, 
Commander  Greene,  Wordcn's  first-lieutenant  on 
ihe  Monitor  in  her  famous  fight  with  the  Merrimac, 
who  afterward  himself  met  with  a  tragic  death,  was 
commandant  of  cadets,  and  it  was  to  him  that  I 
owed  a  temporary  suspension  from  cadet  rank  in 
the  interests  of  discipline  and  as  a  small  sacrifice 
to  scientific  ambitions.  It  was  in  the  early  days 
of  the  telephone.  Commander,  now  Rear-admiral 
Sampson,  was  then  head  of  the  department  of  phys- 
ics. I  was  taking  an  eclectic  course,  putting  in  a 
good  deal  of  time  on  possibly  impossible  inventions, 
and  one  day  I  left  my  quarters  during  study  hours, 
and  secluded  myself  in  a  blacksmith's  shop,  where 
I  was  busily  engaged  cutting  into  telephone  disks 
some  ferrotype  plates  which  I  had  wheedled  out 
of  the  official  photographer.  I  shall  not  forgej:  my 
embarrassment  when  the  shadow  of  the  commandant 
darkened  the  door,  and  the  simple  dialogue  which 
followed: 

"What   are   you    doing,    sir?" 
"Cutting  telephone  disks,  sir,"   I  replied  meekly, 
and  the  cutting  proceeded  with  extra  rapidity. 

"Have  you  permission  to  be  out  of  your  rooms 
during   study  hours?" 
"No,    sir." 

"Return,  then,  and  report  yourself  at  once." 
And  report  I  did,  with  the  result  of  a  week's  susi 
pension  from  rank,   restriction  to  my  room  and  a 
sharp    reproof   read    at   battalion   formation. 

Three  years  passed,  with  a  trip  around  the  world, 
and  in  18S0  I  found  myself  on  the  U.  S.  S.  Min- 
nesota, an  old-style  training  ship,  commanded 
by  Captain,  afterward  Admiral,  Chandler.  While 
lying  at  the  Brooklyn  navy  yard,  I  spied  a  single- 
cylinder,  flywheel  pump,  intended  for  occasional 
supply  for  the  antiquated  and  seldom-used  ship's 
boilers,  and  I  thought  to  convert  it  into  an  operative 
engine  by  disconnecting  the  pump.  So  I  made  the 
initial  attempt  to  light  a  man-of-war  electrically,  to 
which  end  I  applied  to  Mr.  Edison  for  the  loan  of 
a  Z  dynamo  of  60  lights'  capacity.  Edison's 
prescience  and  strong  common-sense  were  well  il- 
lustrated in  his  declining  to  allow  the  machine  to 
be  used  because  of  the  disrepute  into  which  electric 
lighting  would  fall  if  the  experiment  was  made  with 
an  engine  of  such  erratic  capacity  of  self-govern- 
ment as  this  dismantled  pump. 

■  The  following  summer  found  us  lying  off  the 
government  torpedo  station  at  Newport,  and  here 
many  an  hour  was  pleasantly  whilcd  away  for  the 
officers  on  board  the  ship  by  the  visits  of  the  cap- 
tain's daughters,  the  youngest  of  whom,  Cornelia, 
a  bright  and  happy  girl,  was  destined  to  become 
Greene's  wife,  though  only  after  many  years  of 
waiting,    which  proved  his  loyalty  and  affection. 

These   visits    were    not   without    special    incident, 
for  one  day  we  took  a  boat  as  a  fog  was  coming 
up,  and  being  near  shore,  could  not  withstand  the 
temptation    of    making   a   hasty    landing,    which    so 
delayed   our   return   that,  as  the  fog  settled   down, 
several  boats'  crews  were  sent  out  to  search  for  us. 
It  was  here  that  I  met  that  leader  in  early  elec- 
trical   investigations,    Professor   Moses   G.    Farmer, 
who  gave   me   most   kindly   encouragement,   and   it    . 
was  to  him  that  I  first  made  a  report  of  some  ex-  '  ; 
pcriments  on  series  parallel  operation  of  a  double- 
armature   electric   machine  which    I   constructed  at 
the  government  machine  shop.     My  interest  in  elec-    ' 
trical    subjects,    however,    did    not    meet    with    any    ' 
hearty  sympathy  on  hoard  ship,  either  with  Captain 
Chandler  or  with  his  junior  officers,  and  being  am- 
bitious to  get  somehow  to  the  Paris  Electrical  Ex-    ' 
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hibition,  I  managed  to  get  detached,  joined  the 
Lancaster  and  went  to  Europe,  where  I  spent  some 
months  at  the  Crystal  Palace  Exhibition,  and  re- 
turned in  the  spring  of  1883  to  join  Mr.  Edison. 

A  year  later,  having  resigned  my  position,  I  em- 
barked in  motor  work,  forming  the  Sprague  Elec- 
tric Railway  and  Motor  company,  and  it  was  in 
connection  with  the  railway  work  of  that  company 
that  Greene  entered  the  field  in  which  he  became 
so  well  known  and  so  valuable  a  worker. 

The  contracts  for  the  St.  Joseph  and  Richmond 
roads  were  made  in  the  spring  of  1887,  following  a 
long  course  of  experiments  on  the  Thirty-fourth 
street  branch  of  the  New  York  elevated  railroad. 
Being  threatened  with  broken  health,  President 
Johnson  urged  that  I  should  get  an  active  and 
technically  trained  assistant,  so  that  in  the  event 
of  my  own  illness  or  death  our  work  would  not  come 
to  a  standstill.  I  shortly  afterward  made  proposi- 
tions to  Lieutenant  Oscar  T.  Crosby,  a  West  Point 
engineer  officer,  then  in  active  service,  who  re- 
signed and  came  with  me.  About  the  same  time, 
Greene,  whom  I  had  not  seen  in  the  intervening 
vears.  but  who  had  meanwhile  entered  the  Naval 
Academy,  the  youngest  member  of  his  class,  and 
who  had  graduated  with  honors  at  its  head,  sought 
me  out  and  confided  to  me  certain  of  his  hopes  and 
ambitions.  He  was  at  the  time  an  ensign,  on  duty 
en  one  of  the  men-of-war  temporarily  at  the  Brook- 
lyn navy  yard.  Knowing  his  family  traditions,  his 
fondness  for  the  service,  and  that  if  he  lived,  in 
the  normal  course  of  affairs  he  would,  on  account 
oi  his  youth,  be  certain  to  reach  high  rank  if  re- 
maining in  the  service,  I  was  unwilling  to  take  the 
responsibility  of  advising  him  to  give  up  the  cer- 
tainties of  an  honorable  professon  to  go  into  the 
electrical  field,  however  great  the  promise,  espe- 
cially as  I  had  no  means  of  knowing  whether  he  was 
especially  fitted  for  the  work  which  he  desired  to 
take  up,  nor  what  success  he  was  likely  to  achieve. 
He  was  persistent,  however,  and  after  setting 
matters  plainly  before  him,  I  finally  told  him  that  if 
'he  still  wished  to  resign  I  would  guarantee  him  for 
two  years  an  advance  of  about  $500  per  year  over  the 
pay  that  he  was  receiving  as  an  ensign;  but  with 
the  understanding  that  at  the  end  of  that  time  he 
must  have  proved  his  special  fitness  and  his  ability 
to  stand  entirely  on  his  own  merit.  He  gladly 
consented,  got  a  short  leave  of  absence,  resigned 
and  came  with  me,  remaining,  with  Crosby,  as  one 
of  my  most  trusted  assistant  until  he  joined  the 
Edison  General   Electric  company. 

The  duties  of  the  two  men  were  divided,  Crosby 
remaining  most  of  the  time  at  the  shops  in  West 
Thirtieth  street,  and  Greene  on  outside  work,  while 
I  alternated  between  the  two,  and  the  office  with 
Mr.  Harding.  Some  of  Greene's  earliest  work  was 
in  connection  with  the  equipment  and  operation 
of  storage-battery  cars  in  the  summer  of  1887,  but 
it  is  principally  in  connection  with  the  pioneer  work 
of  the  Richmond  road,  with  all  its  heart-breaking 
experiences,  that  I  always  think  of  him,  as  he  had 
immediate  charge  there  through  a  long  period,  al- 
ternating with  bright  promises  and  disheartening 
failures — enough  to  wear  out  any  man.  At  times 
others  of  the  coterie  engaged  in  the  early  work  were 
with  him  there — Mason,  O'Shaughnessy,  Forbes 
and  several  others;  and  it  seems  a  strange  fatality 
that  in  the  12  years  since  that  historic  work,  Greene, 
the  youngest,  and  in  the  prime  of  life,  was  the  first 
to  go. 

The  story  of  Richmond  has  been  too  often  told 
to  warrant  repetition  here.  It  was  one  of  the  few 
experiences  which  weld  friendships,  and  cannot  be 
duplicated.  Of  the  trials  of  that  time,  copies  of  let- 
ters to  Greene  lying  before  me  are  all  suggestive. 
One  is  of  February  7,  1888,  and  begins,  "It  is  $?$?, 
isn't  it?"  The  spelling  is  erratic,  but  commutator 
and  brush  troubles  were  sufficiently  serious  to  make 
it  so.  "It  is  hard  work  on  you  there,"  and  it  was. 
The  next  day  a  telegram,  "Send  back  your  ruined 
nrmatures;  I  will  be  down  to-morrow."  A  month 
later,  finances  dictated  a  letter  whose  burden  was: 
"The  coming  two  weeks  are  very  critical  in  many 
ways.  *  *  *  Don't  pay  a  bill  that  you  can  help 
until  after  April  1st."  The  experimental  condition 
of  the  apparatus  was  indicated  by  the  following: 
"How  does  the  new  trolley  work?" 
"Have  you  tried  the  roller  brushes  for  end  contact 
which  were  left  down  there?" 
"Do  you  need  300  brass  contacts  a  day?" 
"Do  the  copper  sheaves  work  any  better  than 
the  brass  ones?" 

"Are  you  troubled  with  pitting  of  the  new  com- 
mutators?" 

"Have  any  of  the  fields  which  we  wound  there 
grounded  yet?" 

"Do  the  steel  springs  under  the  switch  contact 
work  right?" 

"How  do  the  switch  contacts  with  the  longer  face 
and  the  longer  hub  work?" 

And  so  the  story  ran  on — electrical  and  mechan- 
ical troubles  of  every  kind,  mistakes  of  design  and 
manufacture,  lightning  from  heaven  and  assaults 
from  our  competitors,  financial  embarrassments  and 
personal  w-orries.  But  through  it  all  Greene 
maintained  a  remarkable  equanimity,  cheerfulness 
and  courage. 

With  his  more  recent  career  the  electrical  world 
is  familiar;  how  he  steadily  progressed  from  one 
position  of  responsibility  to  another,  gaining  ex- 
perience, friendship  and  influence;  how  when  duty 
called,  he  volunteered  for  service,  and  how.  in  all 
his  relations,  he  has  tried  to   do  the  thing  which 


came  to  hand  cheerfully,  and  to  the  best  of  his  abil- 
ity, with  right  rather  than  expediency  as  the  meas- 
ure of  his  conduct.  The  romance  of  his  marriage 
after  many  years  of  waiting,  to  the  woman  of  his 
first  choice,  and  the  circumstances  of  their  death, 
lend  a  special  pathos  to  the  history  of  his  life.  He 
will  be  sadly  missed  by  a  host  of  business  and  social 
friends  and  associates,  and  I  shall  feel  a  special  loss. 


A  Fifty-year  Contrast  in  Niagara  Water- 
wheels. 

Dr.  Coleman  Sellers  and  William  A.  Bracken- 
ridge  are  in  Switzerland,  in  consultation  with  Swiss 
engineers  in  relation  to  prospective  changes  in  the 
turbines  that  are  to  be  placed  in  the  new  wheel-pit 


use.  The  method  of  transmitting  power  from  the 
waterwheel  to  the  mill  on  top  of  the  cliff  was  by 
means  of  a  wire  cable.  In  its  best  days  the  wheel  fur- 
nished about  100  horsepower,  which  was  sufficient  to 
operate  the  mill,  giving  good  service  to  the  farming 
community  of  the  early  days  about  Niagara.  For 
the  last  five  years  the  mill  has  been  out  of  service,  for 
the  reason  that  the  construction  of  the  Gorge  elec- 
tric railroad  damaged  the  waterpower  facilities  and 
resources.  A  suit  on  this  question  is  now  pending, 
the  owner  of  the  mill,  H.  E.  Woodford,  having  won 
repeated  decisions  in  his  favor,  in  which  heavy  dam- 
ages were  awarded. 

This  old  waterwheel  forms  remarkable,  interest- 
ing and  strange  comparison  with  the  modern  tur- 
bines built  by  the  I.  P.  Morris  company  of  Phila- 
delphia for  the  Niagara  Falls  Power  company.  Es- 
pecially does  the  solid  oak  shaft  compare  strangely 
with  the  tube  shaft  of  the  latest  installation  at  Niag- 
ara. This  tube  is  36  inches  in  diameter  and  extends 
from  the  turbines  to  the  dynamos  in  the  power  house 
above,  a  distance  of  160  feet.  The  modern  turbine 
gives  5,000  horsepower,  or  50  times  more  than  the 
old  wooden  wheel.  It  would  be  interesting  to  know 
the  actual  difference  between  the  twro  wheels  in  the 
consumption  of  water.  It  is  recognized  at  Niagara 
that  the  old  wheel  is  a  curiosity,  and  it  has  been 
suggested  to  the  Niagara  Falls  Historical  Society 
that  efforts  be  made  to  secure  it  for  preservation 
as  a  relic.  It  is  exceedingly  doubtful  if  it  will  ever 
again  be  used  as  a  source  of  power. 

At  the  point  where  the  old  mill  stands  and  the 
wheel  is  located  there  is  an  inclined  railway  for  the 
accommodation  of  tourists,  and  steps  are  now  being 
taken  to  remodel  the  elevator,  w-hich  is  now  op- 
erated by  water,  in  order  that  it  may  be  operated 
by  electricity.  No  doubt  these  changes  will  be  ef- 
fected by  spring.  It  is  understood  that  the  electric 
current  for  the  operation  of  the  elevator  will  be  sup- 
-  plied  by  the  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  company  or  the  Buffalo  and  Niagara 
Falls  Electric  Light  and  Power  company. 


NIAGARA  S   OLDEST   WATERWHEEL. 

of  the  Niagara  Falls  Power  company.  It  will  be 
recalled  that  the  turbines  now  in  use  in  the  wheel- 
pit  were  designed  by  Swiss  engineers,  and  this  is 
what  calls  the  American  engineers  to  Europe  in 
consultation.  These  great  turbines  are  apparently 
so  perfect  that  it  would  seem  that  few  improvements 
could  be  made  in  them.  Compared  with  the  oldest 
waterwheel  at  Niagara,  the  modern  turbines  of  the 
Niagara  Falls  Power  company  offer  wonderful  evi- 
dence of  the  progress  that  has  been  made  in  a  half 
century  in  the  development  of  the  power  of  Niagara. 
On  this  page  the  Western  Electrician  gives  illus- 
trations   of   the   oldest   and   most   modern    Niagara 


The  Trolley  Car  in  China. 

English  and  Japanese  capitalists  have  the  franchise  for  the 
first  electric  railway  in  the  Flowery  Kingdom.  The  railway  will 
be  three  miles  in  length,  and  the  street  along  which  it  will  run 
is  one  of  the  most  densely  populated  in  the  world.  The  Chinese 
have  no  objection  to  electric  railways. — From  late  telegraphic 
news. 

Cleal  um  tlack  foh  tlolley! 

Look  out  foh  'e'  tlain! 
Whizzee  longee  lailway, 

Up  and  back  aglain. 
Chinee  likee  lidee — 

Noee  wantee  pay. 
Stealee  on  V  platflom. 

Gettee  pletty  gay. 

Likee  muchee  'lectlic. 
Makee  lottee  spalk, 
Allee  samee  fiiwok. 


THE   MODERN    5,000-HORSEPOWER 

wheels.  The  old  waterwheel  was  installed  about 
1848  to  operate  a  grist  mill  located  on  the  high  bank 
of  the  lower  river,  between  the  Michigan  Central's 
cantilever  bridge  and  the  Grand  Trunk  arch.  The 
wheel  is  located  at  the  head  of  the  Whirlpool  Rap- 
ids, on  the  New  York  side,  the  man  who  erected 
the'  first  mill  hsving  recognized  that  there  was  quite 
a  drop  in  the  river  at  this  point  from  which  power 
could  be  obtained.  This  man  was  a  Mr.  Olmstead. 
The  wheel  might  be  referred  to  as  of  mongrel  type, 
being  of  a  central-discharge  reaction  pattern.  While 
the  blades  or  buckets  of  the  wheel  have  naturally 
had  much  repairing  done  to  them,  still  the  original 
shaft  is  shown  in  the  illustration.  It  is  of  oak.  and 
firm  in  all  parts  to-day.  after  over  a  half  century  of 


NIAGARA   TURBINE. 

Catchee  in  'e'  dalk. 
Chinee  pickee  wi'  up, 

Lookee  likee  clam; 
Chinee  yellee  "Hellee!" 

Sayee  muchee  dam! 

Cleal  um  tlack  foh  tlolley! 

Heal  um  bellee  ling! 
Chinee  no  can  catchee — 

Gonee  to  Tien  Tsing. 
Chinee  likee  tlolley, 

Likee  go   inside; 
Savee  up  he  cashee — 

Thenee  takee  lide! 

— Cleveland  Plain  Dealer, 
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sale  of  electrical  supplies.  Why  should  there  be  any 
manufacturers  or  retail  dealers,  anyway?  Let  us 
"municipalize*'  everything  and  then  go  a-fishing. 
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\  correspondent  of  the  Western  Electrician 
write-  that  the  Town  Council  of  Barrie,  Ont,  has 
decided  to  keep  on  hand  a  full  line  of  electrical  sup- 
plies  for  purchase  by  the  general  public.  This  is 
I  he  latest  development  of  the  municipal-ownership 
plan,  and  shows  that  the  problem  is  interesting  to 
supply  dealers  as  well  as  to  central-station  men.  If 
the  Barrie  idea  is  the  correct  one,  we  may  expect 
111  the  future  municipal  grocers'  shops,  dry-goods 
stores  and  peanut  stands,  as  well  as  depots  for  the 


It  is  difficult  to  realize  that  the  woman  who  sent 
the  first  telegraphic  message — that  is,  the  first  prac- 
tical telegraphic  message,  as  we  now  understand  the 
term — died  only  last  month.  Telegraphy  is  such  an 
everyday  affair  to  most  people  nowadays  that  it 
seems  almost  incredible  that  the  person  who  dis- 
patched the  very  first  message  should  have  just 
died.  Mrs.  Smith  was  not  a  very  old  woman — she 
was  72 — but  her  lifetime  spanned  a  period  of  marvel- 
ous industrial  development,  and  from  her  father's 
friendship  with  Morse  she  was  accorded  the  unique 
distinction  of  sending  the  first  message.  The 
event  became  historic  and  made  the  young  girl  share 
in  the  honors  of  telegraphy  for  all  time. 


Telephone  men  will  find  the  opinion  of  Judge 
Acheson,  denying  the  motion  for  a  preliminary  in- 
junction against  the  Anthracite  Telephone  company 
for  the  use  of  apparatus  alleged  to  infringe  the 
Carty  patent,  very  interesting  reading.  In  particular, 
the  court's  dismissal  of  the  decision  in  the  Millheim 
case  as  a  precedent  is  gratifying.  The  Bell  company 
bought  out  the  Millheim  company,  pending  the 
settlement  of  the  original  Carty  patent  litigation, 
and  when  the  case  was  heard  there  was  no  real  con- 
troversy between  plaintiff  and  defendant,  as  both 
were  owned  by  the  American  Bell  Telephone  com- 
pany. Thus  the  decision  in  the  Millheim  case  loses 
effect  as  a  legal  precedent,  and  Judge  Acheson  states 
the  fact  clearly  and  judicially.  It  is  to  be  hoped, 
and  indeed  expected,  that  if  a  similar  ruse  is  under- 
taken by  the  Bell  people  in  other  litigation  in  which 
they  are  or  may  be  interested,  the  attempt  to  obtain 
an  unearned  decision  will  fail  as  signally  as  it  has 
in  the  Millheim  case. 


Of  Pacific-cable  bills  in  Congress  there  seems  to 
be  no  end.  The  House  committee  on  interstate  and 
foreign  commerce,  by  a  majority  of  two  to  one,  has 
voted  in  favor  of  the  proposition  to  authorize  the 
laying  of  a  cable  across  the  Pacific  Ocean  by  an 
American  corporation,  under  contract,  for  an  annual 
subsidy,  as  against  the  construction  and  operation 
of  the  cable  by  the  government.  The  decision  was 
reached  on  a  motion  to  take  up  the  bill  introduced 
by  Representative  Sherman  of  New  York,  providing 
for  the  payment  by  the  government  of  a  subsidy  of 
$400,000  annually  for  20  years  to  an  American  com- 
pany which  desires  to  construct  and  operate  the 
cable.  On  the  other  hand,  there  are  many  senators 
and  representatives  who  are  convinced  that  in  such 
an  important  undertaking  as  a  transpacific  cable  the 
government  should  build  and  operate  the  line  itself. 
It  will  be  a  great  pity  if  the  whole  project  should 
fail  of  government  sanction  at  this  session  of  Con- 
gress owing  to  the  conflicting  interests  of  the  gov- 
ernment advocates  on  the  one  hand  and  a  multitude 
of  private  promoters  on  the   other. 


The  statement  that  comes  from  San  Francisco 
that  the  X-ray  has  been  used  with  success  in  the 
treatment  .of  cancer  will  be  received  with  caution 
by  medical  men,  as  it  would  be  cruel  to  raise  pre- 
maturely the  hopes  of  those  suffering  from  this 
dreadful  scourge.  However,  it  is  asserted  unequivo- 
cally that  Dr.  J.  M.  Selfridge  of  Oakland,  Cal.,  has 
been  benefited  to  the  extent  that  a  cancer  on  his 
face  has  entirely  healed.  The  patient  is  himself  a 
physician,  and  in  his  experiments  he  was  assisted 
by  two  other  doctors,  one  his  son.  A  dispatch  in 
the  Chicago  Record  says:  "The  doctor  was  led  to 
begin  experiments  by  noting  the  powerful  irritating 
effect  of  X-rays  on  a  healthy  skin.  He  conceived 
the  idea  that  the  X-ray  might  dry  up  and  heal  the 
cancer  tissue.  So  be  made  a  face  mask  of  a  thin 
sheet  of  lead  and  allowed  only  a  small  aperture  over 
the  cancer.  He  was  placed  on  an  operating  table 
and  his  face  covered  with  the  mask,  the  cancer 
wound  only  being  exposed  to  the  action  of  the  rays. 
The  experiment  was  begun  last  October.  Beneficial 
results  were  noted  at  once  and  the  cancer  began  to 
dry  up.  Now  it  is  entirely  healed,  only  a  scar  re- 
maining." 

Assuming  this  statement  to  be  correct,  two  ques- 
tions arise  at  once:  Was  the  malignant  growth  thus 
treated  a  true  cancer?  If  so,  was  the  favorable  re- 
sult due  to  a  cauterizing  effect  of  the  X-ray,  and 
will  the  cancer  reappear,  as  it  might  do  if  removed 


February  24,   1900 

by  the  knife  or  the  usual  means  of  cautery?  If  it 
shall  prove,  after  exhaustive  experiment  and  the 
lapse  of  time,  that  there  is  in  the  X-ray  some  in- 
herent property  antagonistic  to  the  cellular  aggre- 
gations known  as  cancers — if,  in  short,  the  X-ray 
provides  a  remedy  for  this  mysterious  disease- 
Professor  Roentgen  will  have  conferred  a  boon  on 
humanity  of  incalculable  value  and  one  of  which  he 
had  no  conception  when  he  made  his  famous  experi- 
ments. 


In  connection  with  the  belief  that  a  unification  of 
all  the  gas  and  electric-light  and  power  interests  in 
New  York  city  is  being  gradually  effected,  and 
bearing  upon  the  partially  executed  plans  of  some 
of  the  electric-railway  and  power  companies  which 
are  erecting  very  large  steam  power  houses  on  the 
East  River,  an  article  by  Mr.  George  Wcstinghouse, 
which  recently  appeared  in  the  New  York  Times,  is 
of  timely  interest.  Mr.  Westinghouse  states  that 
such  a  consolidation  should  result  in  great  bene- 
fits to  the  public  and  to  the  interests  so  combined, 
provided,  after  investigation,  that  advantage  is  taken 
of  the  latest  developments  in  gas  and  electrical  en- 
gineering. 

"Among  the  numerous  questions  affecting  the 
health,  comfort  and  convenience  of  the  citizens  of 
New  York  (and  of  all  communities,  in  fact),"  says 
Mr.  Westinghouse,  "are  three  of  especial  importance, 
viz.,  the  disposal  of  garbage,  the  abatement  of  the 
smoke  nuisance  due  to  the  increasing  use  of  bitu- 
minous coal  for  steam  power  purposes,  and  the  se- 
curing of  an  adequate  supply  of  water. 

"From  statistics  there  appear  to  be  created  daily 
in  New  York  about  500  tons  cf  garbage,  or  at  a 
rate  of  one-half  pound  per  capita.  Such  garbage  is 
about  20  per  cent,  carbon  and  So  per  cent,  water. 
By  a  process  which  has  been  well  demonstrated  on 
a  small  scale,  and  which  is  being  rapidly  brought  to 
a  commercial  basis,  all  of  this  garbage  can  be  eco- 
nomically, and  without  offensive  odor,  converted 
into  a  fuel  gas  of  great  value.  In  the  same  ap- 
paratus and  by  the  same  process  soft  coal  can  be 
made  into  a  gas  suitable  for  power  and  heating  pur- 
poses. 

"The  fuel  gas  made  from  garbage  and  soft  coal 
can  be  used  to  drive  gas  engines  with  electric  gen- 
erators, and  the  electricity  thus  produced  can  be 
used  for  light  and  to  drive  motors  to  the  exclusion 
of  the  thousands  of  steam  engines  and  boilers  which 
make  such  demands  upon  the  water  supply,  since 
the  gas-engine  central  stations  can  be  so  located 
that  the  water  needed  for  engine-cooling  purposes 
can  be  taken  from  the  river." 

Mr.  Westinghouse  does  not  state  what  this  'new 
process  or  apparatus  is  by  which  the  carbon  from 
either  garbage  or  soft  coal  may  be  converted  into  a 
heat- producing  gas,  but  it  is  unlikely  that  a  gentle- 
man of  his  wide  experience  would  sanction  such  a 
process  unless  its  scientific  principles  and  commer- 
cial value  had  been  demonstrated  to  his  satisfaction. 
at  least.  The  gas  engine  has  taken  remarkable 
strides  during  the  last  few  years,  and  with  a  cheaper 
production  of  gas  and  the  larger  units  that  are  now 
promised,  it  will  certainly  be  placed  in  the  field  as 
a  strong  competitor  with  the  steam  engine  for  the 
generation  of  electricity  in  large  quantities  for  light 
and  power. 

Such  a  useful  disposition  of  the  garbage  of  our 
large  cities  as  Mr.  Westinghouse  mentions  would  be 
profitable  to  the  municipality,  and  the  abatement  of 
the  smoke  nuisance  necessarily  resulting  would  be 
beneficial  to  all  town  dwellers.  However,  it  is 
probable  that  the  amount  of  power  that  could  be 
derived  from  the  utilization  of  the  garbage  of  such 
a  city  as  New  York  would  fall  far  below  the  total 
requirement  for  light  and  motors.  Therefore,  for 
the  gas  engine  to  enter  into  any  serious  competition 
with  the  steam  engine,  the  production  of  gas  from 
some  other  cheap  source,  possibly  bituminous  coal, 
would  have  to  be  relied  upon  very  largely. 

A  few  plants  for  raising  steam,  and  generating 
electricity  thereby,  by  burning  garbage  have  been 
erected  in  Europe,  on  a  comparatively  small  scale, 
but  Mr.  Wcstinghouse's  plan  for  making  fuel  gas 
from  garbage  seems  to  be  new.  If  the  project  is 
brought  to  a  commercial  basis,  as  it  is  intimated  that 
it  will  be,  there  will  be  no  difficulty  in  finding  the 
capital  to  build  the  first  plant,  if  satisfactory  ar- 
rangements with  the  city  can  be  made.  The  plan 
is  a  most  interesting  cne,  and  is  certainly  worthy  of 
careful   consideration. 
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FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Canada. 

Barrie,  Ont — It  is  proposed  that  the  electric-light 
system  controlled  by  the  corporation  be  extended 
to  Allendale. 

Dartmouth,  N.  S. — The  municipality  has  reached 
a  decision  to  establish  an  electric-light  system,  at 
a  cost  of  $40,000,  instead  of  renewing  the  contract 
with  the  local  company. 

Deschenes,  Que.— R.  &  W.  Conroy  have  con- 
tracted to  supply  E.  B.  Eddy  of  Hull  with  power  for 
his  mills  for  10  years.  They  will  therefore  erect 
a  large  power  house  and  other  buildings  at  this 
place. 

Gait,  Ont. — Stewart  Clark,  the  promoter  of  the 
proposed  Port  Dover,  Gait  and  Goderich  electric 
railway,  states  that  sufficient  capital  has  been  se- 
cured to  build  the  road. 

Hamilton.  Ont. — Mr.  John  H.  Tildcn,  corner  of 
John  and  Rebecca  streets,  is  one  of  the  provisional 
directors  of  the  Crow  Lake  Railway  and  Develop- 
ment company,  which,  is  applying  for  incorporation, 
with  power  to  construct  a  railway  from  a  point  on 
Whitefish  Bay,  Lake  of  the  Woods  District,  Rainy 
River,  east  to  a  point  on  Crow  Lake,  and  to  oper- 
ate the  road  by  electricity  or  other  motive  power. 
Power  to  build  and  operate  electric-power  plants, 
steamboats,  etc.,  is  also  asked  for  the  new  company. 
Edward  Irwin,  electrician  of  Hamilton,  is  prepar- 
ing plans  for  the  St.  Andrews  Falls  Power  company 
oAYinnipeg,  which  proposes  developing  3.000  horse- 
power from  a  falls  17  miles  from  that  city. 

Hull.  Que. — Mr.  Farley,  city  engineer,  is  at  pres- 
ent preparing  plans  for  a  new  electric-light  power 
house  to  be  built  on  Brewery  Creek.  It  is  the  inten- 
tion of  the  council  to  install  the  necessary  plant 
at  once,  and  tenders  will  be  invited.  There  will  be 
two  io-light  dvnamos.  although  75  lamps  only  will 
be  installed  at  first.  There  will  be  about  eight  miles 
of   wire. 

London,  Ont.— The  city  engineer  has  reported 
that  the  cost  to  install  sufficient  plant  to  use  the 
surplus  electric  power  at  Victoria  Hospital  to  illumi- 
nate the  city  buildings  would  be  $4,700. 

Montreai,  Que.— R.  F.  Prefontaine,  Q.  C.  and 
associates  of  this  city  will  apply  for  the  incorpora- 
tion of  the  Labrador  Electric  Light  and  Power 
company,  to  acquire  and  develop  a  waterpower  on 
the  Murray  Bay  River,  and  to  operate  electric  rail- 
ways in  the  districts  of  Charlevoix,  Chicoutimi  and 
.  Saguenay. 

Ottawa,  Ont. — A  motion  has  been  passed  by  the 
City  Council  to  appoint  a  committee  to  investigate 
the"  civic  lighting-plant  question.  The  Ironsides 
Mining  company  has  been  formed  here,  with  a 
capital  of  $100,000,  for  the  purpose  of  developing 
the  iron  mines  at  Ironsides.  It  is  stated  that  an 
extensive  plant  will  be  installed,  including  electric 
lighting.  Mr.  W.  R.  Hinsdale  of  26  Cortlandt 
street,  New  York  city,  is  one  of  the  directors  of 
this  company. 

Sherbrooke,  Ont. — The  Sherbrooke  Gas  and 
Water  company  is  making  preparations  to  put  in 
an  S.ooo-light  dynamo  during  the  coming  summer. 

Stratford,  Out. — The  electric-light  contract  expires 
this  year,  and  at  an  early  date  the  council  will  con- 
sider the  question  of  renewing  the  contract  or  the 
construction  of  a  municipal  plant. 

Toronto  Junction,  Ont. — The  Toronto  Suburban 
company  may  extend  its  railway  to  Islington  and 
Cooksville.  The  fire  and  light  committee  has  de- 
cided to  engage  an  electrical  expert  to  report  on 
the  required  improvements  to  the  electric-light  plant. 

Toronto,  Ont. — Application  will  be  made  at  the 
next  session  of  Parliament  by  the  Hon.  S.  C.  Biggs, 
60  Victoria  street,  to  incorporate  a  company  to  con- 
struct a  railway  throughout  the  Yale  district,  and 
to  construct,  maintain  and  operate  telegraph  and 
telephone  lines,  electric  works  and  smelters.  W.  T. 
Stewart,  electrical  engineer  of  Toronto,  has  sub- 
mitted to  the  fire  and  light  committee  of  the  City 
Council  figures  showing  the  cost  of  the  municipal 
electric-light  plant  and  advocating  that  it  be  in- 
stalled. W.  J.  Clark  of  Toronto  has  made  appli- 
cation to  the  Ontario  Legislature  for  the  incorpora- 
tion of  a  company,  to  construct  a  railway  from 
Mine  Center  to  Dryden,  and  to  acquire  waterpowers 
along  the  road  for  the  generation  of  electricity. 

Truro,  N.  S. — It  is  understood  that  the  Truro 
Foundry  and  Machine  company,  manufacturer  of 
iron  bridges,  engines,  boilers,  stoves,  etc.,  contem- 
plates installing  an  electric  plant  for  lighting  its 
works. 

Victoria.  B.  C. — The  electric-light  committee  of 
the  City-  Council  has  recommended  the  installation 
of  an  incandescent-light  plant,  capable  of  supplying 
1.000  lights,  to  be  used  for  lighting  the  city  hall, 
market,  fire  hall  and  hospital. 

Chile. 

Valparaiso. — The  Chilian  Congress  has  passed  an 
act  empow-ering  the  government  to  expend  $420,000 
in  repairing  the  Valparaiso  breakwater  and  in  pro- 
viding it  with  electric  light.  Seiior  Francisco  de 
B.  Valdes  Cuevas  is  minister  of  industry  and  public- 
work,  Calle  Alameda.  219,  Santiago,  Chile. 

France. 

Cette,  Department  of  Herault. — The  contract  made 
recently  between  the  mayor  and  the  Cette  Tramway 
company  for  the  establishment  of  a  system  of  elec- 
tric tramways  has  been  finally  approved,  and  work 
will  shortly  be  commenced. 


Gerardmer,  Department  of  Vosges. — Mr.  Henry 
Guton,  representing  the  Tramway  company,  has 
forwarded  an  application  to  the  prefect  of  the  De- 
partment of  Vosges  for  a  concession  for  the  pro- 
longation of  the  tramway  from  Gerardmer  to  Re- 
tournemer,  on  the  Honeck,  with  a  branch  to 
Schlucht.     The  electric-trolley  system  will  be  used. 

Paris. — M.  Millerand,  minister  of  commerce  and 
industry,  has  laid  before  the  French  Chambers  a 
large  programme  for  submarine  cables,  involving 
the  expenditure  of  about  $20,000,000,  for  the 
purpose  of  connecting  the  French  colonies,  espe- 
cially all  those  in  West  and  Central  Africa,  with 
Paris,  as  this  is  deemed  necessary  in  order  to  pre- 
serve the  colonies  and  to  facilitate  communication 
in  time  of  war. 

Germany. 

Hanover. — The  firm  of  Gebr.  Korting,  of  60 
Bodenstedterstrasse,  has  decided  to  erect  311  electric- 
power  plant  in  the  city  of  Duderstadt,  at  an  esti- 
mated cost  of   185,000  marks. 

Vlotho. — The  municipality  has  decided  to  erect  a 
gas  and  electric-light  plant. 

Worms. — The  City  Council  decided  at  a  meeting 
on  the  2d  of  January  to  erect  an  electric-power 
plant  and  to  construct  an  electric  street  railway, 
both  of  which  are  to  remain  under  the  management 
of  the  city. 

Hawaiian    Islands. 

Hilo,  Hawaii. — Application  for  a  charter  has  been 
made  by  the  newly  incorporated  Electric  Light  and 
Cold  Storage  company.  The  capital  is  $200,000,  with 
permission  to  increase  it  to  $500,000.  Mr.  Charles 
H.  Fairer,  of  the  firm  of  H.  Davies  &  Co.,  of  Hilo, 
is  secretary  of  the  company. 

Italy. 

Milan. — Las  Societa  Italiana  per  le  Sfruttamente 
dell'  Energia  Elettrica  has  made  application  to  the 
Ticiono  Canton  authorities  for  a  concession  to 
utilize  the  waterpower  of  the  River  Maggia.  It  is 
estimated   that  2.800   horsepower   is   available. 

Perugia. — La  Societa  di  Elettrica  Umbra  is  the 
title  of  a  company  which  has  just  been  formed  here, 
with  a  capital  of  $240,000,  to  acquire  and  carry  on  a 
central  station  established  by  Messrs.  Siemens  & 
Halske  of  Berlin.   Germany. 

Venice. — The  United  States  consul.  Mr.  Johnson, 
sends  these  particulars  of  a  proposed  hydro-electric 
plant  for  the  purpose  of  transmitting  power  from 
the  Cellina  and  Piave  rivers  to  Venice:  "The  Cel- 
lma,  with  an  annual  average  capacity  of  12  cubic 
meters  (423.7  cubic  feet)  a  second,  and  in  two  falls 
of  the  combined  height  of  100  meters  (328  feet),  is 
able  to  supply  Venice  with  electrical  power  equiva- 
lent to  10,000  horsepower  at  a  distance  of  95  kilome- 
ters (59  miles).  The  government  is  ready  to  grant 
the  concession  and  the  work  can  be  begun  imme- 
diately. The  Piave  offers  more  favorable  condi- 
tions. From  the  Piave  would  be  derived  15  cubic 
meters  (529.7  cubic  feet)  a  second;  that  is  to  say. 
one-third  of  its  capacity  in  the  dry  season.  The  falls 
in  this  system  would  be  two.  with  a  combined  height 
of  225  meters  (738  feet).  It  would  be  possible  to 
include  a  third  fall,  70  meters  (229.6  feet)  high. 
From  the  two  falls  of  225  meters  (738  feet)  to  Ven- 
ice, 70  kilometers  (43  miles)  distant.  27,000  horse- 
power can  be  conducted.  By  making  use  of  the 
third  fall,  this  figure  could  be  increased  by  8,400 
horsepower.  The  existence  of  Lake  Santa  Croce 
will  enable  the  energy  to  be  doubled — that  is  to  say, 
make  it  even  70,000  horsepower — during  the  hours  of 
work.  Another  distribution  from  the  Piave  will 
be  provided  during  the  night.  Application  has  been 
made  for  the  government  concession,  but  the  con- 
cession will  not  be  obtained  for  at  least  a  year. 
A  private  company  has  been  formed  to  carry  on 
operations  on  both  of  these  rivers  and  is  now  ne- 
gotiating with  various  banking  houses  for  the  nec- 
essary capital.  The  names  of  the  prime  movers  in 
the  enterprise  are  as  follows:  Counts  N.  and  A. 
Papadopoli.  Venice;  Commendatore  Giuseppe  Da 
Zara,  Padua;  engineers.  Ernesto  Breda,  Milani,  and 
Colle,  care  of  the  above.  English  capitalists  have 
sent  a  representative  to  Venice  to  arrange,  if  pos- 
sible, for  the  co-operation  of  English  promoters  of 
similar  enterprises.  It  is  not  unlikely  that  their 
offers  will  be  accepted,  in  consideration  of  the  high 
standing  of  the  firms  represented." 

Spain. 

Almodovar  del  Campo  (province  of  Ciudad  Real). 
— Tenders  are  invited  by  the  municipal  authorities 
for  the  concession  for  the  electric  lighting  of  the 
town  during  a  period  of  20  years. 

Aspeitia  (province  of  Guipuzcoa). — The  municipal 
authorities  are  inviting  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period 
of  five  years. 

Santander. — A  company  has  just  been  formed 
here,  with  a  capital  of  $400,000,  under  the  title  of 
"La  Sociedad  Electra  del  Besaya,"  to  supply  electric 
energy  for  lighting  and  power  purposes  in  that 
town.  The  power  plant  will  be  located  55  kilome- 
ters from  Santander,  at  a  point  where  the  River 
Besaya  is  to  be  utilized. 

Switzerland. 

The  General  Tramways  Construction  syndicate, 
Ltd.,  has  been  registered  by  Messrs.  Golberg  &  Co. 
of  2  and  3  West  street,  London,  E.  C.  for  the  pur- 
pose of  constructing  rail  and  tramroads,  in  accord- 


ance with  concessions  recently  granted  by  the  Swiss 
government  in  the  canton  of  Geneva.  The  capital 
of  the  company  is  $1,000,000. 
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•  Standard  Polyphase  Apparatus   and    Systems.     Bv 

Maurice  A.   Oudin,  M.   S.     New  York:     D.  Van 

Nostrand    company.     1899.     Pp.,    vi.,    249t    with 

159  diagrams  and  illustrations.     Price,  $3. 

The  author  in  his  preface  states  that  there  is  no 

available  literature  on  polyphase  apparatus  and  on 

the  application  of  polyphase  systems  which'is  at  once 

practical   and   up-to-date,    and   that   his   excuse   for 

writing  the  book  is  "the     demand  for  information 

in  a  convenient  form  on  the  characteristics  and  use 

01"  the  various  types  of  polyphase  apparatus  and  on 

the  actual  working  of  the  several  polyphase  systems 

now  sanctioned  by  the  best  practice."     The  book  is 

written   for   electrical  engineers  and   central-station 

men.    This  class  of  readers  will  certainly  agree  with 

the  author  in  his  statement  in  relation  to  existing 

literature  and  the  demand  for  such  a  book  as  he 

describes. 

A  perusal  of  the  book  shows  that  the  writer  has 
faithfully  carried  out  the  purpose  set  forth  in  his 
preface.  The  book  is  essentially  a  practical  work. 
The  author  assumes  that  his  readers  have  a  generai 
knowledge  of  alternating-current  apparatus,  and  he 
devotes  only  as  much  space  to  its  theory  as  seems 
to  him  necessary  to  explain  the  technical  terms  which 
he  uses. 

The  book  is  divided  into  14  chapters.  The  first 
chapter  is  devoted  to  the  definition  of  alternating- 
current  terms.  Beginning  with  Chapter  II.,  the 
author  starts  in  at  once  to  describe  the  vari- 
ous types  of  alternating-current  machinery,  il- 
lustrating his  descriptions  with  cuts  and  diagrams 
of  modern  machines  and  switchboards.  The 
writer  has  not  treated  the  subject  historically, 
but,  as  promised  in  the  preface,  has  limited  the  work 
to  the  description  of  machines  and  systems  represent- 
ing the  best  modern  practice.  As  a  matter  of  fact, 
he  has  gone  one  step  farther,  and  has  confined  his 
descriptions  almost  exclusively  to  standard  American 
practice. 

The  book  is  thoroughly  up-to-date.  The  half-tone 
illustrations  are  reproductions  of  photographs  of 
actual  machinery',  and  the  diagrams  and  curves  are 
well  calculated  to  delight  the  eye  of  an  engineer. 
The  print  and  paper  are  on  a  par  with  the  illus- 
trations. The  fact  that  the  book  is  to  an  extent 
a  compilation  of  the  so-called  commercial  literature 
of  the  leading  electric  companies  in  no  wise  de- 
tracts  from  its  value  to  practical   men. 

The  contents  of  the  work  are  as  follows:  Chapter 
I.,"Alternating-current  Terms;"  II.  and  III..  "Gen- 
erators;" IV.,  "Induction  Motors;"  V,  "Svnchron- 
ous  Motors;"  VI.,  "Rotary  Transformers;"  VII.. 
"Static  Transformers;"  VIII.,  "Station  EquiDment 
and  General  Apparatus."  (Chapters  I.  to  VIII.  in- 
clusive are  descriptive.)  Chapter  IX.,  "Two-phase 
Systems;"  X.,  "Three-phase  Systems;"  XL,  "Mono- 
cyclic System."  (These  three  chapters  comprise  a 
discussion  of  systems  of  transmission  and  descrip- 
tion, illustrated  with  diagrams.)  Chapter  XII.. 
"Choice  of  Frequency;"  XIII.,  "Relative  Weights 
of  Copper  for  Various  Systems,"  including  tables 
compiled  from  Steinmetz'  "Alternating-current  Phe- 
nomena;" XIV,  "Calculation  of  Transmission 
Lines."  (Chapter  XIV.  includes  tables  of  "Line 
Constants  for  Power  Transmission,"  taken  from  a 
publication  of  the  General  Electric  company,  giving 
the  reactances  of  ordinary  sizes  of  conductors  a°t 
frequencies  used  in  commercial  machines,  i.  e.,  25, 
40,  60  and  125.  It  also  includes  wiring  formula 
and  tables  of  constants  to  be  used  in  the  formula: 
for  calculating  the  size  of  copper  for  lines  carrying 
polyphase  currents  of  standard  frequencies  and  "with 
power  factors  such  as  are  ordinarily  found  in  prac- 
tice. The  formula;  and  tables  given  are  those  de- 
vised by  Mr.  E.  J.  Berg.  Their  use  requires  only 
the  application  of  arithmetic,  and  is  illustrated  by 
several  practical  examples.  Finally,  this  chapter  in- 
cludes three  pages  of  curves,  showing  the  sizes  of 
wires  required  in  three-phase  transmission  to  trans- 
mit power  one  and  five  miles  with  io  per  cent,  en- 
ergy loss  and  with  different  frequencies  and  power 
factors,  also  a  curve  showing  the  relation  between 
voltage  drop  and  energy  loss  in  such  circuits.) 

The  book  is  not  in  any  sense  a  literary  effort.  It 
is  a  practical  work  devoted  to  the  descriptions  and 
statements  of  what  the  writer  found  to  be  the  best 
practice  when  it  was  written.  (The  preface  is  dated 
June,  1899.)  It  is  quite  condensed,  and  the  author 
depends  upon  the  illustrations  and  diagrams  quite 
as  much  as  upon  the  text  in  his  descriptions.  As  a 
consequence,  the  book  is  valuable  to  busy  men  who 
want  to  get  at  conclusions  at  once.  The  writer  may- 
be complimented  in  having  produced  the  kind  of  a 
book  which  is  exactly  what  it  purports  to  be,  and 
which  will  be  found  interesting  and  useful  to  any 
electrical  engineer  or  operating  man  who  aims  to 
keep  posted  on  the  state  of  the  art.  R.  H.  P. 


The  citizens  of  Elkader,  la.,  voted  on  February 
13th  to  grant  a  franchise  for  an  electric-light  and 
power  plant  to  Schmidt  Bros.  &  Co.  of  that  city. 
The  power  will  be  furnished  by  turbine  wheels,  to- 
gether with  a  reserve  steam  plant.  H.  L.  Griffith 
of  Elkader  is  acting  as  consulting  engineer  and  will 
prepare  the  specifications. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Judge    Acheson's    Opinion  in  the  Carty 
Case. 

In  denying  the  motion  of  the  attorneys  for  the 
Western  Electric   company,  asking    a    preliminary 

injunction,  in  the  infringement  suit  against  the  An- 
thracite Telephone  company,  based  on  the  Carty 
II  patent,  as  stated  in  the  Western  Elec- 
trician last  week,  judge  M.  W.  Acheson  handed 
down  the  Following  opinion: 

"This  suit  is  upon  the  Carty  patent.  No.  449.1°6, 
for  improvements  in  telephone  circuits  and  appa- 
ratus. Infringement  of  the  first,  fourth,  fourteenth 
and  fifteenth  claims  is  alleged.  The  defendant  corn- 
pans    is  the  mere  user  of  telephonic  apparatus  pur- 

1  in  good  faith  in  the  market  from  responsible 
manufacturers.  The  case  is  before  the  court  upon 
a  motion  for  a  preliminary  injunction,  and  has  been 
heard  upon  numerous  ex  parte  affidavits  on  one 
side  and  the  other. 

Alter  much  reflection,  it  is  my  conviction  that  a 
preliminary  injunction  should  be  denied  here,  not- 
withstanding this  court  sustained  the  patent  in  the 

of  Western  Electric  company  v.  Millheim 
Electric  Telephone  company,  88  Fed.  Rep.,  505, 
upon  final  hearing,  and  the  decree  therein  was  af- 
firmed by  the  United  Stales  Circuit  Court  of  Appeals 
in  Millheim  Electric  Telephone  company  v.  West- 
ern   Electric   company,  0;   Fed.   Rep.,    152. 

"Upon  the  face  of  the  Millheim  case  there  are 
peculiar  features.  In  the  Circuit  Court,  Judge  Buf- 
fington,  in  his  opinion,  said:  'The  defenses  are  lack 
of  novelty  and  patentability.  These  defenses  failing, 
infringement  is  conceded.'  Under  this  confession 
of  infringement  it  became  unnecessary  for  the  Cir- 
cuit Court  to  construe  the  patent,  and  although  it 
has  no  less  than  15  claims,  no  intimation  of  opinion 
on  that  subject  was  given.  Nor  was  there  an  ad- 
judication with  respect  to  any  particular  claim.  The 
decree  as  to  infringement  was  in  general  terms  and 
evidently  was  based  upon  the  defendant's  concession. 
Judge  Euffington's  opinion  shows,  too,  that  the  de- 
fenses of  lack  of  novelty  and  patentability  were  rested 
altogether  on  certain  prior  patents  and  publications. 
"In  the  Court  of  Appeals.  Judge  Kirkpatrick.  in 
delivering  the  opinion  of  the  court,  said:  'In- 
fringement is  charged  in  the  bill  and  not  denied, 
except  in  the  unverified  answer.  Complainant's 
witness,  after  examination  of  the  defendant's  system, 
testified  that  it  was  constructed  and  organized  com- 
pletely in  accordance  with  the  instructions  contained 
in  the'  patent  in  suit.  Though  these  facts  were  pe- 
culiarly within  their  own  knowledge,  the  defendants 
offered  no  contradictory  evidence  bearing  on  the 
question.'  The  Court  of  Appeals  had  no  occasion 
to  construe  the  patent  or  any  of  its  claims,  and  did 
not  do  so.  The  opinion  of  the  court,  however, 
contains  this  significant  passage:  'So  far  as  the 
record  shows,  there  was  no  anticipation  of  this  de- 
vice. All  the  elements  of  the  combination  had  been 
used  before,  and  the  functions  of  each  were  well 
known  in  the  art,  but  it  does  not  appear  that  they 
had  ever  been  similarly  combined  for  effectuating 
the  purpose  here  accomplished.' 

"In  the  present  case  it  is  shown  that  the  defendant, 
the  Anthracite  Telephone  company,  does  not  use  the 
specific  apparatus  described  in  the  Carty  patent. 
The  plaintiff's  principal  electrical  expert  admits  de- 
viations, nut  expresses  the  opinion  that  they  are 
of  in,  practical  importance.  The  defendant's  elec- 
trical experts,  however,  express  quite  a  contrary 
opinion,  and  their  views,  that  the  differences  are 
radical,  arc  supported  by  citations  from  the  testi- 
mony of  Carty  himself  it;  the  Millheim  case,  and 
otherwise.  The  question  of  infringement  involved 
in  this  case  is  altogether  new,  and,  in  my  judgment, 
it  is  a  serious  one.  The  solution  depends  upon  the 
construction  to  be  given  to  the  Carty  patent,  and 
that  construction  involves  an  investigation  of  the 
prior  art.  I  am  then  of  opinion  that  the  court, 
acting  upon  mere  ex  parte  affidavits,  should  not  un- 
dertake  to  decide  the  question  at  this  preliminary 
stage    of  the   case.     The    considerations    which    led 

denial  of  a  preliminary  injunction  in  the  case 
of  the  Union  Switch  and  Signal  company  v.  Phila- 
delphia and  Reading  Railroad  company,  75  Fed. 
Rep.,  ix)  ji,  are.  in  the  main,  present  here.  In  sup- 
port of  the  refusal  to  enjoin  preliminarily  may  be 
cited  the  rulings  in  Carey  v.  Miller,  34  Fed.  Rep.. 
,193.  and  Sprague  Electric  Rig  and  Motor  company 
v.  Nassau  Electric  Railroad  company.  95  Fed.  Rep., 
821  In  the  latter  case  it  was  held  by  the  Circuit 
Court  of  Appeals  of  the  Second  Circuit  that  where 
the  question  of  infringement  is  a  doubtful  one  and 
the  plaintiff's  contention  requires  a  broader  con- 
struction of  the  claims  of  the  patent  than  they 
received  in  prior  adjudications,  such  question  should 
not  be  determined  on  a  motion  for  a  preliminary 
injunction,  but  should  be  reserved  until  final  hearing 
of  the  cause.  That  this  is  the  proper  course  here 
seems  clear  to   me. 

"But  then,  again:  The  defense  of  prior  actual 
public  use  at  Crown  Point  and  Merrillville,  Ind.,  and 
on  the  Wilmington  Coal  company's  line  in  Chicago, 
is  here  set  up,  and  is  supported  by  affidavits  of  three 
witnesses,  whose  statements  are  positive  and  circum- 
stantial, and,  if  true,  seem  to  make  out  the  defense. 
Ill,  si  statements  are  corroborated  by  the  affidavits 
of  other  witnesses  and  also  by  alleged  contempora- 
neous writings.  On  the  other  hand,  the  plaintiff 
produces  counter-affidavits  tending  to  discredit  the 


defendant's  witnesses  as  to  the  alleged  prior  use. 
Upon  these  conflicting  affidavits  it  would  scarcely 
be  safe  for  the  court  to  undertake  to  determine  wdiat 
the  truth  of  the  matter  is.  Enough,  however,  here 
appears  to  justify  a  refusal  of  a  preliminary  injunc- 
tion unless  the  adjudication  in  the  Millheim  case 
is  to  be  considered  as  conclusive  against  the  defense 
of  prior  use  at  this  preliminary  stage  of  the  case. 
But  the  proofs  before  the  court  disclose  circum- 
stances connected  with  that  adjudication  which,  I 
think,  ought  to  deprive  it  of  such  effect.  It  appears 
that  the  American  Bell  Telephone  company  was 
and  is  the  owner  of  more  than  one-half  of  the  capi- 
tal stock  of  the  Western  Electric  company,  the 
plaintiff  in  the  Millheim  case  and  in  this  suit,  and 
that  by  virtue  of  such  controlling  ownership  and 
also  by  reason  of  contract  relations  between  these 
companies,  said  two  companies  were  and  are  jointly 
interested  in  this  litigation  on  the  Carty  patent,  their 
common  interest  being  to  sustain  the  patent.  Now, 
it  further  appears  that  pending  the  suit  in  the  Mill- 
heim case,  the  local  representative  of  said  Bell  Tele- 
phone company,  acting  in  the  interest  of  that  com- 
pany and  for  it,  bought  out  the  Millheim  Electric 
Telephone  company  and  all  its  property.  The  ne- 
gotiations for  this  purpose  began  in  January,  1898, 
the  terms  of  sale  were  settled  on  February  10th  and 
the  transaction  was  consummated  by  transfer  and 
delivery  of  possession  in  March,  1898,  when  the  al- 
leged infringing  apparatus  was  taken  out  of  the 
Millheim  lines  and  replaced  by  other  apparatus.  It 
seems  to  me  from  the  evidence  that  a  real  contro- 
versy between  the  Western  Electric  company  and 
the  Millheim  Electric  Telephone  company  no  longer 
existed  when  the  Millheim  case  was  heard  in  the 
Circuit  Court  on  February  17,  1898.  Certainly  there 
was  no  such  dispute  when  that  court  made  its  de- 
cision on  July  18,  1S98.  It  may,  I  think,  be  affirmed 
confidently  that  if  the  learned  judge  who  sat  in  the 
Circuit  Court  had  known  the  facts  he  would  not  have 
heard  or  decided  the  Millheim  case,  and  that  the 
Court  of  Appeals  would  have  dismissed  the  appeal 
had  the  facts  been  brought  to  its  notice.  Lord  v. 
Veasie,  8  How.,  251;  Cleveland  v.  Chamberlain,  1 
Black  (U.  S.),  419;  East  Tennessee  and  Railroad 
company  v.  Southern  Telegraph  company,  125  U.  S., 
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"It  is  proper  for  me  to  add  that  the  court  dis- 
claims any  intention  to  reflect  in  any  wise  upon 
the  counsel  who  conducted  or  argued  the  Millheim 
case.  Undoubtedly  the  counsel  were  uninformed 
that  the  suit  had  ceased  to  be  an  adversary  proceed- 

"The  motion  for  a  preliminary  injunction  is  de- 
nied." 


EXTENSIONS  AND    IMPROVEMENTS. 

The  Alabama,  Mississippi  and  Tennessee  Tele- 
phone company  (Independent)  has  lately  made  ex- 
tensive improvements  in  its  lines  radiating  from 
Pontotoc,  Miss. 

The  Erie  Telegraph  and  Telephone  company 
states  that  on  January  31st  the  total  number  of  in- 
struments connected  in  its  system  was  115,094,  with 
4.861   awaiting  connection. 

The  Goldendale  (Wash.)  Telegraph  and  Tele- 
phone company  is  about  to  put  in  an  exchange  of 
from  30  to  50  instruments  and  asks  information  about 
apparatus,  automatic  and  otherwise. 

The  Chicago  Telephone  company  has  opened  its 
new  line  through  Will  County,  to  Monee,  Beecher 
and  Peotone.  Additional  circuits  have  also  been  ex- 
tended  to    Kankakee   and   Kankakee   County.    1 

The  Cookeville  (Tenn.)  Co-operative  Telephone 
and  Telegraph  company  has  been  incorporated,  with 
a  capital  stock  of  $5,000,  by  O.  C.  Conatson,  L.  B. 
Pennock,  John  W.  Wright,  W.  G.  Pennock  and 
J.   W.  Walter. 

The  Bell  Telephone  company  has  completed  and 
opened  for  business  a  new  heavy  long-distance,  cop- 
per-metallic circuit  line  between  Ottawa,  Carleton 
Place,  Smith's  Falls  and  Brockville,  in  the  province 
of  Ontario.  Work  on  this  line  was  begun  last  May 
at  Ottawa,  and  was  expected  to  be  completed  in 
October,  1899,  but  owing  to  the  quantity  of  rock 
encountered  on  the  road,  the  work  was  delayed. 
The  completion  of  the  line  required  upward  of  3.500 
poles,  4.000  cross-arms  and  75,000  pounds  of  copper 
wire.  This  line  gives  Ottawa  a  direct  long-distance 
service  with  Buffalo,  N.  Y.,  and  other  western 
points.  Ottawa  has  now  direct  connection  with 
Ulica.  Watcrtown.  Ogdensburg  and  other  Central 
New  York  points  by  telephone. 


COMMUNICATION. 


Mr.  Dodge  Is  Called  For. 

To  the  Editor  of  the  Western   Electrician: 

Will  you  kindly  advise  us  where  we  can  get 
more  information  or  purchase  equipments  of  the 
new  telephone  scheme  of  Mr.  Burton  II.  Dodge 
for  a  party-line  system  of  from  10  to  25  telephones  on 
a  single-line  circuit,  referred  to  in  the  article  entitled 
"Proposed  Party-line  System,"  in  your  issue  of  Feb- 
ruary 10th? 
McPHERSON  TELEPHONE  COMPANY. 

J.    E.    Wright,    Manager. 
McPherson,  Kan.,  February  15,   1900.  . 


Absorption  and  Results  of   Absorption. 

In  relation  to  the  Erie-Independent  telephone  sit- 
uation in  Grand  Rapids  and  Muskegon,  Mich.,  the 
Muskegon  Chronicle  says  that  both  sides  are  in- 
trenching and  looking  well  to  their  ammunition.  A 
controlling  interest  of  the  Citizens'  company  of 
Muskegon  has  passed  to  the  Citizens'  company  of 
Grand  Rapids,  and  thus  the  Independents  seem  to 
be  still  on  top.  On  February  12th  the  stockholders 
of  the  Grand  Rapids  company  decided  to  increase 
the  capital  stock  from  $300,000  to  $500,000.  An 
agreement  was  also  entered  into  by  the  holders 
of  70  per  cent,  of  the  issued  stock  of  the  Grand 
Rapids  company,  to  pool  the  stock  by  placing 
it  in  the  hands  of  three  trustees,  who  are  to  control 
it  for  five  years.  This  is  done  to  prevent  the  Michi- 
gan company  from  picking  up  the  stock  in  small 
blocks.  Thomas  Munroe  has  been  elected  presi- 
dent of  the  Muskegon  company,  succeeding  C.  T. 
Hills,  and  Mr.  J.  B.  Ware  of  the  Grand  Rapids  com- 
pany is  now  secretary,  succeeding  C.  H.  Hills. 
Grand  Rapids,  it  appears,  is  somewhat  worked  up 
over  the  telephone  situation.  The  directors  of  the 
Board  of  Trade  of  that  city  have  voted  to  remove 
the  Bell  telephone  from  the  office  of  the  board.  It 
was  stated  at  this  meeting  that  there  were  425  stock- 
holders in  the  Grand  Rapids  company  and  that  they 
represented  about  2,000  telephones.  It  was  also  stated 
that  the  Citizens'  company  there  had  four  times 
as  many  business  telephones  as  the  other  company. 
It  is  asserted  that  a  lively  campaign  has  been  started 
by  business  men  in  Grand  Rapids  to  induce  busi- 
ness men  to  remove  the  Bell  telephones  from  their 
places  of  business.  In  the  meantime  the  Michigan 
(Erie)  Telephone  company  promises  to  erect  a  new 
building  in  Muskegon,  and  threatens  to  prosecute 
Mr.  C.  T.  Hills  for  alleged  violation  of  contract  re- 
lating to  the  sale  of  the  Citizens'  Muskegon  com- 
pany to  the  Michigan  company. 

Writing  from  Sioux  City,  Iowa,  on  February 
13th,  a  correspondent  of  the  Chicago  Record  says: 
"The  sale  of  the  Home  Telephone  company's  Sioux 
City  and  Vermillion  (S.  D.)  exchanges  and  the  toll 
lines  of  the  Iowa  and  Dakota  Telephone  company 
to  the  Iowa  Telephone  company,  a  Bell  concern, 
having  been  completed  yesterday  by  the  payment  of 
the  $2S,ooo  for  the  exchanges  and  $15,000  for  the 
toll  Hnes.  it  has  transpired  that  this  deal  is  only 
the  first  in  a  general  plan  of  absorption  by  which 
the  Iowa  company  hopes  to  secure  control  of  the 
Independent  companies  in  the  larger  cities  of  the 
state.  The  authority  for  the  statement  is  E.  B. 
Smith  of  Davenport,  who  is  general  superintendent 
for  the  Iowa  Telephone  company.  The  Home  Tele- 
phone company  was  capitalized  at  $70,000,  none  of 
it  paid  up;  its  bonded  indebtedness  was  $22,000. 
During  the  last  four  years  the  toll  lines  paid  hand- 
somely on  the  investment.  By  the  terms  of  sale  the 
Iowa  company  is  bound  to  furnish  the  city  of  Sioux 
City  with  21  telephones  free.  There  are  1,000  Home 
company  instruments  in  use  and  these,  it  is  said, 
will  be  destroyed,  notwithstanding  they  represent  a 
cost  value  of  thousands  of  dollars." 

The  council  of  Oshkosh,  Wis.,  will  inquire  into 
the  recent  sale  of  the  Northwestern  telephone  sys- 
tem to  the  Wisconsin  (Erie)  Telephone  company. 
In  the  franchise  granted  the  Northwestern,  there  is 
a  clause  which  provides  that,  if  the  company  or  its 
assigns  shall  fail  to  comply  with  the  conditions,  the 
system  shall  become  the  property  of  the  city. 
Among  the  conditions  is  a  maximum  rate.  The 
Wisconsin  Telephone  company  will  either  carry  out 
these  contracts  or  forfeit  the  system  to  the  city.  If 
it  carries  out  the  contracts,  it  would  be  manifestly 
unjust  to  charge  other  subscribers  the  advance  pro- 
posed. It  is  also  stated  that  the  Wolf  River  Tele- 
phone company  will  endeavor  to  secure  a  franchise 
in  Oshkosh,  Wis.,  and  install  an  exchange.  The 
sale  of  the  Northwestern  to  the  Bell  interests  cuts 
off  the  Wrolf  River  company's  toll  connections  from 
subscribers  in  Oshkosh. 


NEW  COMPANIES. 

The  Home  Construction  and  Telephone  company 
of  Wheeling,  W.  Va.,  has  been  incorporated,  with  a 
capital  stock  of  $200,000,  by  G.  Hook,  A.  Patill,  W.  A. 
Wilson,  H.  S.  Sands  and  W.  T.  Shaffer,  all  of 
Wheeling. 

The  Georgia  Telephone  and  Telegraph  company, 
capitalized  at  $200,000,  with  the  right  to  increase  to 
$500,000,  has  been  incorporated  at  Savannah,  by  W. 
A.  Bisbee,  Jacksonville,  Fla.;  W.  W.  Mackall,  Jacob 
Paulsen,  Henry  Blun,  J.  H.  Estill,  Leopold  Adler, 
Joseph  Rosenheim  and  H.  P.  Smart  of  Savannah. 

The  Fayetleville  (N.  C.)  telephone  exchange  has 
been  reorganized  into  the  Carolina  Telephone  and 
Telegraph  company,  with  a  capital  of  $50,000, 
and  the  following-named  officers:  President,  W. 
H.  Powell,  Jr.,  of  Tarboro,  N.  C. ;  vice-president, 
A.  McDowell  of  Scotland  Neck,  N.  C. ;  secretary 
and  treasurer,   G.   A.    Holderness  of  Tarboro. 

There  has  been  incorporated  at  Chattanooga, 
Tenn.,  the  Alabama  and  Tennessee  Telephone  com- 
pany, with  a  capital  stock  of_$5o.ooo,  by  George  C. 
Steele,  Milton  Humes,  N.  K.  White,  W.  I.  Well- 
man.  W.  B.  Swaney,  R.  B.  Cooke  and  P.  T.  Farns- 
worth.  The  company  has  a  franchise  to  construct 
an  exchange  in  Huntsville,  and  will  have  its  home 
office  in   Chattanooga. 
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Telephone    News  from    the  Northwest. 

[From  the    Minneapolis    correspondent  of  the  Western  Elec- 
trician.] 

People  of  Gary,  S.  D.,  want  telephone  connection 
with  Oinby,  Minn.,  and  Goodwin,  S.  D.,  and  also 
with  Altamont,  S.  D. 

The  Mississippi  Valley  Telephone  company  has 
placed  a  mortgage  of  $65,000  on  its  franchise,  lands, 
lines  and  other  property  in  Minneapolis  and  St. 
Paul,  to  John  E.  Andrus. 

The  mayor  of  Minneapolis  has  sent  a  communi- 
cation to  the  City  Council  on  the  matter  of  the  dis- 
pute between  the  Northwestern  Telephone  Exchange 
company  and  the  druggists.  He  suggests  that  if  the 
telephone  company  is  purely  a  private  institution, 
it  may  not  be  too  late  to  withdraw  the  use  of  the 
public  streets  and  alleys  from  a  private  institution. 
Notice  was  given  in  council  of  an  intention  to  re- 
peal the  ordinance  under  which  the  Northwestern 
Telephone   Exchange  company  operates. 

Plans  are  being  laid  at  Ada,  Minn.,  for  telephone 
lines  to  all  the  towns  in  the  county. 

The  Greene  and  Western  Telephone  company  is 
preparing  to  install  a  telephone  exchange  in  Shako- 
pee,  Minn. 

At  the  recent  annual  meeting  held  by  the  Wausau 
(Wis.)  Telephone  company,  the  stockholders  voted 
a  dividend  of  10  per  cent. — a  total  of  62  per  cent,  in 
a  little  over  three  years. 

The  Northern  Minnesota  Telephone  company  of 
Park  Rapids,  Minn.,  will  extend  its  toll  lines  to 
Walker,  Bcmidji,  and  Cass  Lake,  Minn. 

A  telephone  line  from  Cambridge,  Wis.,  to  Fort 
Atkinson    is  projected. 

The  Northwestern  Telephone  Exchange  company 
will  extend  toll  lines  from  Ltrimore,  N.  D.,  to 
Devils    Lake,   thence  to  Jamestown. 

The  Elgin  (Minn.)  Telephone  company  has  been 
incorporated,   with  $25,000  capital   stock. 

A  telephone  line  is  projected  from  Princeton, 
Minn.,  to  Milaca,  Foreston  and  Mille  Lacs  Lake. 

The  Southwestern  Minnesota  Telephone  company 
is  arranging  for  a  local  exchange  at  Renville,  Minn. 

The  Wolf  River  Telephone  company  has  been 
granted  a  franchise  for  a  telephone  system  at  Kau- 
kauna,  Wis. 

The  Lincville  (la.)  Telephone  company  is  an  ap- 
plicant for  a  franchise  in  Garden   Grove,  la.  _ 

Four  different  telephone  companies  are  applicants 
for   franchises    in    Creston,    la. 

The  Henry  County  Telephone  company  of  Lowell, 
la.,  contemplates  extending  its  toll  lines  to  Burling- 
ton in  the  spring. 

O.  A.  Knell  of  Perry-  la-,  is  an  applicant  for  a 
telephone  franchise  in  Maxwell,  la. 

Complaint  is  being  made  by  a  number  of  tele- 
phone companies  in  Iowa  that  they  are  doubly  taxed. 
The  companies  say  they  have  paid  taxes  in  the 
counties  in  which  they  do  business  and  have  been 
compelled  to  pay  a  one  per  cent,  state  tax. 

The  Southeastern  Iowa  Independent  Telephone 
association  recently  held  a  meeting  in  Ottumwa,  la., 
to  discuss  matters  concerning  the  trade. 

The  Phcenix  Telephone  company  has  been,  in- 
corporated at  Rushford,  Minn.,  with  $50,000  capital 
stock. 

Both  the  La  Crosse  Telephone  company  and  the 
Wisconsin  Telephone  company  will  do  considerable 
work  at  La  Crosse,  Wis.,  the  coming  season,  in 
underground  work,  new  construction    and  the  like. 

The  citizens  of  Early,  la.,  will  vote  on  March  3d 
on  granting  a  telephone  franchise  to  D.  D.  Carlton 
and  others. 

A  telephone  line  is  being  constructed  from  Clear- 
field, la.,  to  Diagonal,  la. 

The  Citizens'  Telephone  company  of  Larimore, 
N.  D..  is  making  a  number  of  improvements  to  its 
exchange. 

W.  S.  Dean  and  Hempstead  Bros,  of  Holmes,  N. 
D.,  will  construct  a  private  telephone  line  to 
Reynolds,  N.  D.     It  will  be  about  18  miles  long. 

Ames,  la.,  will  vote  on  March  26th  on  granting 
a  franchise  for  a  local  telephone  system  to  the  Boone 
County-  Telephone  company. 

The  council  of  Rock  Island,  111.,  has  refused  to 
grant  a  franchise  for  an  exchange  to  an  Independent 
company. 


Independent  Exchanges  in  New  York. 

Under  date  of  February  iSth,  the  New  York  corre- 
spondent of  the  Chicago  Tribune  writes:  "The 
Knickerbocker  Telephone  company  has  started  in 
actual  and  open  competition  to  the  Bell  telephone 
system.  Exchanges  have  been  established  and  the 
names  of  subscribers  are  on  file.  The  exchanges 
now  doing  business  are  at  119  East  Twenty-third 
street  and  442  to  446  Broome  street.  The  presi- 
dent of  the  company.  Col.  W.  H.  Eckert,  is  one 
of  the  pioneers  in  the  telephone  business.  He  or- 
ganized and  perfected  the  Bell  system  in  Cincinnati 
in  187S.  He  came  to  New  York  in  1882,  and  for 
eight  jrears  had  charge  of  the  system  in  this  city. 
He  said  last  night:  'Our  rates  will  be  60  per  cent, 
below  those  of  the  system  now  in  vogue.  In  other 
words  for  40  per  cent,  of  the  price  paid  now  we  will 
give  the  same  service.  Our  reduction  in  rates  is 
not  made  because  we  are  "the  poor  man's  friend," 
but  because  our  experience  has  taught  us  that  a 
good  profit  on  our  investments  can  be  made  at  the 
rates  we  propose  to  establish.'  " 


Winter  Telephone  Work  in  the  Copper 
Country. 

[From  the  New  York  Sun  ] 

The  work  of  stringing  long-distance  wires  to  con- 
nect the  leading  camps  of  the  mining  districts  of 
the  Upper  Peninsula  of  Michigan  with  New- 
York,  Boston  and  the  principal  western  cities  is  be- 
ing carried  on  during  the  winter.  The  work  was  in 
such  shape  when  snow  fell  that  it  could  not  be 
dropped  until  finished  and  all  that  was  possible  has 
been  done  to  keep  the  men  comfortable.  The  country 
from  St.  Ignace,  on  the  northern  shore  of  the  Straits 
of  Mackinac,  up  to  Calumet,  the  big  mining  camp 
of  the  copper  district,  which  lies  only  four  miles 
from  the  shore  of  Lake  Superior,  is  a  rugged  one 
and  the  towns  are  few  and  far  between,  while  farm- 
ing is  carried  on  only  at  a  few  points  and  at  those 
in  a  desultory  fashion.  By  reason  of  this  condition 
it  has  been  necessary  for  the  telephone  crews  to 
live  in  tents  while  setting  poles  and  stringing  wires 
for  the  distance  of  250  miles  between  the  points 
named.  Such  a  method  of  living  was  greatly  en- 
joyed during  the  summer,  but  when  the  first  light 
snows  began  drifing  down  in  September  and  the  line 
was  only  half  strung,  not  a  few  of  the  faint-hearted 
or  calculating  workmen  had  pressing  business  else- 
where. By  dint  of  various  persuasives,  such  as  high 
wages,  fancy  "grub"  and  exceptionally  decorous  and 
cordial  language,  the  bosses  of  the  many  different 
crews  succeeded  in  keeping  their  complements  fairly 
filled,  and  at  present,  in  midwinter,  there  are  nearly 
600  men  in  the  various  Upper  Peninsula  telephone 
gangs,  all  of  whom  are  working  in  the  open  air 
10  hours  daily  and  sleeping  under  canvas,  in  tem- 
peratures ranging  as  low. as  25  degrees  below  zero. 

The  men  get  high  wages  and  every  crew  has  a 
cook  who  could  double  discount  the  chef  of  the 
average  small  city  hotel.  There  are  blankets  galor 
and  chunky  little  box  stoves  which  are  stuffed  with 
wood  to  the  bursting  point  and  kept  at  red  heat  all 
night  long,  notwithstanding  which  it  remains  cold 
inside  the  tent,  and  none  but  a  well-nourished  and 
healthy  man  could  stand  such  a  life.  Several  large 
crews  are  now  located  near  this  village,  moving 
toward  Houghton,  wrhich  is  55  miles  to  the  northwest. 


Anti-Monopolists    Still     Aggressive    in 
Washington. 

At  a  recent  meeting  of  the  Telephone  Subscribers* 
association  of  Washington,  D.  C,  the  bill  in  Con- 
gress to  charter  the  Washington  Telephone  and 
Telegraph  company  was  given  formal  indorsement, 
and  it  was  decided  to  carry  to  the  Court  of  Appeals 
the  decision  of  Justice  Barnard,  of  the  District  Su- 
preme Court,  adverse  to  the  association  in  the  con- 
test with  the  Chesapeake  and  Potomac  Telephone 
company. 

One  of  the  lawyers  told  of  the  work  done  to  secure 
the  passage  of  a  bill  by  Congress,  fixing  the  maxi- 
mum rate  to  be  charged  for  telephonic  service  in  the 
District  at  $50  per  year,  of  the  refusal  of  the  Chesa- 
peake and  Potomac  Telephone  company  to  abide 
by  the  law,  claiming  that  it  was  unconstitutional  in 
that  it  amounted  to  confiscation  of  property,  and  of 
Justice  Barnard's  ruling,  sustaining  the  telephone 
company  in  its   contention. 

Baltimore  capital  is  said  to  be  behind  the  new 
Washington  Telephone  and  Telegraph  company, 
which  offers  rates  of  $48  and  $36  a  year. 

The  treasurer  of  the  association  reported  that  he 
had  on  hand  about  $1,000.  The  cost  of  the  appeal 
from  Justice  Barnard's  decision  will  be  about  $3,200. 
President  Staples  called  for  contributions,  and  in 
the  neighborhood  of  $1,200  was  raised  before  the 
meeting  adjourned.  The  executive  committee  will 
endeavor  to  raise  the  other  $1,000  needed. 


Independent  Telephone  Manufacturers' 
"Trust." 

Men  who  are  in  a  position  to  be  conversant  with 
the  negotiations  having  for  their  object  the  pro- 
posed combination  of  Independent  telephone  man- 
ufacturing companies  say  that  the  options  in  pos- 
session of  the  promoters  will  expire  on  March  1st 
and  that  the  "trust"  will  become  an  accomplished 
fact  before  that  date,  unless,  indeed,  the  deal  again 
falls  through.  One  thing  is  certain:  If  the  scheme 
is  put  through  it  will,  in  fact,  amount  to  an  amalga- 
mation of  only  a  portion  of  the  concerns  in  the  busi- 
ness, as  some  of  the  largest  and  most  important 
companies  have  announced  in  the  most  positive  man- 
ner that  they  will  not  enter  the  "trust."  It  is  said 
that  the  new  scheme  contemplates  payment  for  the 
absorbed  properties  entirely  in  stock  of  the  new 
compan3r,  with  no  cash  consideration,  and  that  sev- 
eral concerns  that  were  favorable  to  the  idea  a 
year  ago  are  now  fighting  shy  of  it.  From  the 
best  information  that  can  be  obtained  only  two  or 
three  of  the  western  companies,  out  of  perhaps  25 
or  30,  are  actively  favoring  the  scheme.  Two  or 
three  other  companies  of  equal  prominence  are  de- 
cidedly opposed  to  the  "trust"  plan,  while  many  are 
more  or  less  undecided.  The  negotiations  are  pro- 
ceeding in  New  York,  and  are  in  the  hands  of  a 
prominent  lawyer  in  that  city. 


Telephonic  Voltages. 

Writing  to  the  Electrician  of  London,  under  date 
of  January  22d,  Mr.  G.  L.  Addenbrooke  makes  the 
interesting  statement  that  he  has  been  able  to  meas- 
ure the  voltage  of  telephone-line  currents.  Mr.  Ad- 
denbrooke's  letter  is  as  follows: 

"It  is  known  to  some  of  your  readers  that  I  have 
been  engaged  for  several  years  in  endeavoring  to 
perfect  a  system  of  alternating  measurement.  This 
system,  after  very  careful  consideration,  I  based  on 
the  use  of  electrostatic  instruments.  The  general 
type  of  instrument  I  have  evolved  for  the  purpose, 
particularly  of  an  alternating  wattmeter,  I  showed  at 
the  Physical  Society  last  May.  Owing,  however, 
to  the  delightfully  businesslike  way  in  which  the 
Physical  Society  conduct  their  affairs,  the  descrip- 
tion of  this  instrument  has  not  yet  appeared  in  their 
Journal. 

"During  the  last  year  it  has  become  increasingly 
apparent  to  me  that  in  connection  with  this  system 
of  measurement  it  would  be  desirable  to  have  what 
I  call  an  "electrostatic  ammeter."  Strictly  speaking, 
of  course,  such  a  term  is  a  misnomer,  though  con- 
venient in  use,  what  is  meant  being  really  an  electro- 
static voltmeter  capable  of  showing  the  small  fall 
of  potential  across  a  low  resistance.  For  this  pur- 
pose I  have,  during  the  last  few  years,  been  engaged 
in  trying  to  increase  the  sensitiveness  of  an  electro- 
static instrument  which  can  be  used  either  as  a  sim- 
ple voltmeter  or  as  an  electrometer,  and  suitable 
for  use  with  alternating  currents. 

"Some  time  since  I  succeeded  in  getting  readings 
as  high  as  30  millimeters  for  one  volt  difference  of 
potential  on  a  reflecting  instrument  with  the  scale 
at  two  meters'  distance.  Lately  I  have  still  further 
improved  the  sensitiveness,  having  been  able  to  se- 
cure readings  as  high  as  80  millimeters  for  one  volt 
witli  an  instrument  coupled  up  idiostatically,  or  as 
a  voltmeter,  and  with  some  care  I  think  this  de- 
flection could  be  doubled. 

"Before  the  Physical  Society  I  stated  that  my  in- 
strument was  then  about  12  times  as  sensitive  as  the 
types  of  electrometers  usually  employed.  As  now 
arranged,  the  instrument  is  about  200  to  250  times 
as  sensitive  as  the  Mascart  type  of  instrument. 
Under  these  circumstances,  it  is  possible  to  detect 
voltages  as  low  as  one-tenth  of  a  volt  alternating, 
and  as  the  capacity  of  the  instrument  is  of  the  order 
of  one-hundred-thousandth  of  a  microfarad,  the 
quantity  or  amount  of  electricity  which  can  be  de- 
tected is   extremely  minute. 

Having  got  so  far,  it  struck  me  that  I  must  be 
in  the  neighborhood  of  being  able  to  measure  the 
voltage  of  telephone-line  currents,  an  object  on 
which  I  started  w-orking  about  15  years  ago.  Ac- 
cordingly, a  fortnight  since,  I  coupled  up  a  tele- 
phone transmitter  to  the  instrument  and  commenced 
singing  sustained  notes  into  the  mouthpiece.  I  am 
gratified  to  say  that  the  first  attempt  was  successful, 
and  I  succeded  in  getting  a  good  deflection.  Hav- 
ing since  repeated  the  experiment  before  several 
well-known  engineers,  I  now  feel  justified  in  making 
the  results  public. 

"I  estimate  that  with  the  usual  type  of  instrument 
the  impressed  voltage  on  the  circuit  when  speaking 
into  the  transmitter  in  the  ordinary  way  is  between 
one-fourth  and  one-half  of  a  volt.  This  is  the  av- 
erage voltage  produced  on  the  secondary  of  the 
transmitter  coil  by  singing  intc  the  transmitter  a 
ncte  of  about  the  same  loudness  and  pitch  as  the 
average  voice. 

"Knowing  the  other  conditions  of  the  circuit,  a 
number  of  deductions  can  readily  be  made  from 
this  fact,  but  I  prefer  to  wait  a  little  to  admit  of  the 
matter  being  gone  into  more  carefully  before  gener- 
alizing   further." 


There  is  some  agitation  at  Glencoe,  Minn.,  for  the 
village  to  buy  the  electric-light  plant. 


H.  M.  Aubrey,  Frank  Smith  and  Harry  Dagherty 
of  San  Antonio,  Tex.,  C.  N.  Haskell  of  Detroit, 
Mich..  J.  S.  Brailey  of  Wauseon,  O.,  and  others  have 
obtained  a  franchise  for  a  telephone  system  in  San 
Antonio,  and,  it  is  said,  will  expend  about  $225,000 
to   establish  it. 


MANUFACTURERS     AND     DEALERS. 

The  Modern  Telephone  and  Supply  company. 
Chicago,  announces  that  it  has  made  an  improvement 
in  its  solid-back  transmitter  by  dispensing  with  the 
front  screws  which  hold  the  inner  carbon  cup.  This 
is  said  to  give  the  instrument  a  better  efficiency  and 
to  make  it  neater  in  appearance.  The  Modern  trans- 
mitter is  said  to  be  having  a  remarkable  sale. 

R.  H.  Leavitt,  Capron,  III.,  manufacturer  of  tele- 
phone cross-arms,  pins  and  brackets,  has  built  an 
addition  to  his  shop,  in  order  to  keep  pace  with 
growing  business.  New  machinery  has  been  put 
in  to  manufacture  cross-arms  on  a  larger  scale,  and 
it  is  Mr.  Leavitt's  intention  to  carry  a  large  stock 
of  his  products  on  hand  at  all  times,  that  he  may 
fill  orders  with  promptness. 

"The  plant  of  the  Sterling  Electric  company  on 
South  Second  street  was  thrown  open  to  the  inspec- 
tion of  the  Lafayette  public  this  afternoon,  between 
the  hours  of  two  and  five  o'clock."  says  the  Lafayette 
(Ind.)  Call  of  February  9th.  "There  was  a  steady 
stream  of  callers  during  the  hours  named  and  the 
works  were  greatly  admired  by  all  the  visitors.  The 
employes  were  especially  courteous  in  the  treat- 
ment of  all  callers  .and  answered  the  many  questions 
submitted  with  a  degree  bordering  on  absolute 
patience.  The  women  were  given  souvenirs  of  the 
occasion  in  the  way  of  beautiful  carnations.  The 
reception  was  a  most  decided  success  and  a  novelty 
in  a  commercial  way.  Manager  W.  E.  Doolittle  is  to 
be  congratulated  upon  the  success  of  the  movement." 


An  electric-light  and  waterworks  system  is  to  be 
installed  for  Waltham,  la.,  in  the  spring. 
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General  Eleccric  Fan  Motors  for    1900. 

The  1900  (an  motors  oi  the  General  Electric  com- 
pany embody  a  number  of  improvements  in  their 
mechanical  and  electrical  design.  Among  these  may 
In-  iiiHed  the  method  of  lubrication,  in  which  the 
oU-cups  feed  tlie  bearing  by  means  of  a  wick  held 
against  the  shaft  by  a  light  spring.  Any  oil  escap- 
ing from  the  bearing  is  collected  in  a  shield  and 
returned  to  the  oil  cup.  This  oil  shield  also  en- 
the  fan  hub,  which  is  grooved  to  prevent 
the  creeping  of  oil.  Fig.  1  illustrates  a  fan  motor, 
miction  of  the  bearings,  oil  cup 
>il  guard,  with  the  grooves  in  the  fan  hub. 
The  improved  oiling  device  i>  used  on  both  direct 
and  alternating-current  motors. 

The  four-blade  fans,  with  Mom 'gram  guard,  are 
characteristic  of  this  company's  motors.  The  rear- 
guard wire  and  the  supports  have  been  considerably 
strengthened  this  year,  i"  prevent  any  distortion 
of  the  guard,  due  t"  careless  handling. 

The  motors  are  convenient  in  size  and  are  said 
to  run  steadily  without  noise.  With  the  wall-bracket 
motor  :   feature  of  considerable   value   is 

the  separate  bracket,  a  number  of  which  may  be 
mounted  in  various  parts  "■  ;.  house,  as.  For  instance, 
the  dining  r . .. . 1 1 1  -  ind  sleeping  rooms,  only  one 
motor  being  used  with  the  different  brackets, 

The  finish  oi  these  motors  is  black  enamel,  with 
in  and  fan  guard  and  small  trim- 
mings, but,  if  desired,  the  iin-tors  are  finished  in 
to  match  the  furnishings  of  the  room  in 
which  they  are  to  be  used.  Royal  blue  and  gold, 
wine,  red  and  gold,  and  white  and  gold  are  colors 
in  which  these  motors  are  frequently  supplied. 

All  the  trunnion  motors  are  provided  with  a 
notched  clamp,  which  prevents  any  movement  of  the 
motor  after  ;he  thumb-screws  are  tightened. 

The    alternating-current    desk    motors   are    made 

with   swivel    frames   and   with   swivel  and  trunnion 

frames.     Both    of    these    forms    have    a    three-point 

>ing  switch,  which  is  operated  by  a  projecting 


r'-; 


Fig.  1. 


'  me  notable  feature  is  the  use  of  a  rectangular 
brush,  which,  when  fitted  to  the  commutator  sur- 
face,  wears  evenly,  and.  of  course,  cannot  turn  to 
present  a  sharp  edge  to  the  commutator — a  con- 
dition frequently  found,  it  is  asserted,  when  exam- 
ination is  made  of  motors  having  the  round-pencil 
brushes.  The  brush-holder  is  practically  a  minia- 
ture of  the  form  used  extensively  by  this  company 
in  large  motors  and  generators,  the  arms  being  so 
hinged  that  pressure  is  constant  throughout  the 
life  of  the  brush.  The  motors  are  provided  with 
ih u-«  different  speeds — the  four-point  regulating 
switches  being  located  in  the  base  of  the  desk  mo- 
tors and  in  the  brackets  of  the  wall  motors.  Fig.  3 
represents  a  direct-current  fan  motor  with  shield 
removed,    showing  the   improved   brush   holders. 

The  desk  motors  are  made  in  three  sizes,  with 
12-inch,  14-inch  and  t6-inch  fans,  the  12-inch  fans 
being  made  with  solid  and  with  swivel  and  trunnion 
frames.  The  bracket  motors,  with  12-inch  and  16- 
inch  fans,  are  provided  with  trunnion  frames  and 
separable  wall  brackets.  Direct-current  motors  are 
math-  for  115  and  220  volts,  the  115-volt  motors  be- 
ing suitable  for  any  voltage  between  105  and  125. 
the  220-volt  motors  for  any  voltage  between  210 
and  250. 

The  General  Electric  special  bracket  motor  illus- 
trated in  Fig.  4  is  designed  for  use  on  light  partitions 
which  have  a  tendency  to  vibrate  and  act  as  sound- 
ing boards.  This  motor  is  supported  from  its 
bracket  by  four  springs,  as  shown  in  the  illustration, 
and  runs  very  quietly.  A  10-inch  fan  is  used,  only 
one  speed  being  possible.  The  snap  switch  is  lo- 
cated on  the  wall  plate  on  the  bracket.  The  at- 
tractive design  of  this  motor  makes  it  especially  suit- 
able for  locations  where  something  more  ornamental 
than    the    standard    motor  is   desired. 


Chicago    May    Issue    Bonds   for   Water 
Power. 

At  a  meeting  of  the  Chicago  City  Council  on  Febru- 
ary 19th,  an  ordinance  was  passed,  authorizing  the 
issuance  of  4  per  cent,  city  bonds  to  the  amount  of 
not  more  than  $2,500,000  for  the  erection  of  a  plant  to 
utilize  the  Chicago  Drainage  Canal  waterpower  un- 
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GENERAL    ELECTRIC    FAN     MOTORS    FOR     1CJOO. 


key  at  the  back  <-f  tin-  motor.  The  wall  motors  have 
regulating  switches  in  the  brackets.  These  motors 
are  made  for  -,2,  104,  no  and  220-volt  circuits.  The 
1  10-voh  motors  may  be  used  on  higher  voltages,  up 
to  and  including  115  volts.  The  cycles  on  which 
these  motors  may  be  operated  are  60,  125,  133  and 
140. 

The  General  Electric  direct-current  fan  motors 
have  a  dust-proof  elliptical  bojdy,  which  completely 
<  ^.  the  armature,  fields,  commutator  and  brush- 
holders.  A  light  shield  covers  the  back  of  the 
motors,  and  its  removal  permits  the  examination 
of  the  commutator  and  brush-holders.  These  brush- 
holders  are  said  to  be  something  of  a  departure  from 
the  general  design  of  those  used  in  other  fan  motors. 


dcr  contract  with  the  sanitary  trustees.  The  ordi- 
nance was  introduced  by  Chairman  Butler  of  the 
special  committee  having  the  matter  in  charge.  In 
,  answer  to  questions  as  to  the  need  of  haste,  Mr.  But- 
ler said  that  private  capital  was  waiting  to  obtain  a 
lease  of  the  power  at  a  higher  rate  than  the  city  had 
agreed  to  pay.  and  if  the  latter  did  not  take  advantage 
of  the  offer  of  the  drainage  trustees  at  once  the  private 
capitalists  would  do  so.  The  offer  to  the  city  was  at 
the  rate  of  $4  a  horsepower  a  year  at  the  wheel,  while 
the  individuals  bidding  would  pay  $6,  he  said.  The 
bonds  arc  to  be  $1,000  each,  payable  in  gold,  and  will 
run  for  20  years.  A  direct  tax  is  to  be  levied  each 
year  for  the  payment  of  the  interest  and  for  the  estab- 
lishment of  a  sinking  fund. 


Besly  Band  Grinder. 

The  illustration  shows  a  Besly  band  grinding  ma- 
chine.  The  complete  machine  consists  of  a  pedestal, 
as  shown,  countershaft  and  spindles,  to  hold  cither 
one  or  two  emery  band  polishing  wheels.  These 
wheels  are  made  of  cast-iron.  An  elastic  surface  is 
produced  by  a  felt  covering.  The  emery  or  other 
abrasive  material  is  a  piece  of  emery  cloth  which 
is  tightened  firmly  around  the  wheel.'  To  reset  the 
wheel,  or  change  the  grade  of  emery,  it  is  necessary 
only  to  remove  a  band  and  replace  it  with  another, 
an  operation  requiring  only  a  minute  of  time.  One 
of  these  wheels,  it  is  said,  will  take  ihc  place  and 
do  the  work  of  a  large  number  of  polishing  wheels. 


BESLV    BAND    GRINDER. 

The  wheels  when  used  with  emery  bands  are  al- 
ways perfectly  balanced  and  ready  for  use.  This 
machine  is  suitable  for  shops  where  skilled  polishers 
are  not  employed.  An  ordinary  shop  boy,  with  a 
little  practice,  can  do  the  work  of  a  skilled  polisher. 
The  diameter  of  the  wheels  is  12  inches  and  the  width 
of  face  is  2V2  inches.  These  grinders  are  made  by 
the  manufacturers,  Charles  H.  Besly  &  Co.,  Chicago, 
in  various  combinations,  some  with  simply  a  single 
band  wheel  mounted  on  a  pedestal  and  others  with 
a  wheel  at  each  end  of  a  spindle.  The  machines 
range  in  weight  from  600  to  650  pounds.  With  each 
grinder  is  shipped  one  dozen  assorted  emery-cloth 
bands.  The  new  300-page  catalogue  of  Besly 
&  Co.   contains  descriptions   of  the  machines. 


Automobile    Operators  Examined  in 
Chicago. 

The  first  examination  of  drivers  of  automobiles  in 
Chicago  was  begun  on  February  17th,  and  on  that 
day  nine  men  were  passed  and  granted  licenses  to 
operate  their  vehicles  in  the  city.  Arthur  J.  Eddy, 
a  prominent  attorney,  was  granted  the  Hrst  license. 
Tie  operates  three  automobiles,  using  electricity, 
steam  and  gasoline.  The  remaining  eight  who  passed 
the  examination  are  connected  with  automobile 
companies  in  Chicago.  The  examining  board  con- 
sists of  City  Electrician  Ellicott,  Health  Commis- 
sioner Reynolds  and  City  Engineer  Ericson.  The 
health  test  is  first  made  to  see  if  the  applicant  is 
in  condition,  bodily  and  mentally,  to  be  placed  in 
charge  of  a  vehicle.  The  applicant  must  be  able 
to  pass  a  test  for  color  blindness,  have  good  eye- 
sight and  hearing  and  be  free  from  epilepsy  and 
heart  disease.  Common  sense  and  a  practical  knowl- 
edge of  the  mechanical  operation  of  a  carriage  are 
features  of  the  test  by  the  engineer,  while  the  elec- 
trician examines  the  applicant  as  to  his  technical  and 
electrical  knowledge. 


Electric  Launches  on  the  Florida  Coast. 

The  Flagler  company  has  introduced  electric 
launches  at  its  principal  resorts  along  the  east  coast 
of  Florida.  There  are  four  at  St.  Augustine,  four 
at  Ormond,  six  at  Palm  Beach  and  four  at  Miami. 
The  launches  were  built  by  the  Electric  Boat  com- 
pany of  Morris  Heights,  N.  Y.  They  are  from  30 
to  40  feet  long,  and  will  carry  conveniently  from  15 
to  20  passengers  each.  The  boats  are  operated  by 
storage  batteries,  the  cells  being  charged  by  the 
hotel  lighting  plants.  A  full  charge  will  operate  a 
boat  for  about  eight  hours,  at  an  average  speed 
of  seven  miles  an  hour.  There  is  an  electrician  in 
charge  at  each  of  the  four  places,  and  B.  W.  Strass- 
burger,  agent  of  the  Electric  Boat  company,  has 
general  charge  of  all  the  boats  along  the  coast. 
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Lindsley  Bros.  Company. 

About  five  years  ago  G.  L.  Lindsley  of  Menomi- 
nee, Mich.,  was  a  dealer  in  cedar  poles  in  a  small 
way.  A  knowledge  of  that  gentleman's  limited  fa- 
cilities at  that  time  would  not  have  led  even  the 
most  sanguine  to  predict  what  has  proved  a  most 
remarkable  growth  in  the  cedar-pole  business.  Now 
the  Lindsley  Brothers  company  is  one  of  the  most 
prominent  in  the  Northwest,  especially  in  the  line 
of  electrical  trade. 

During  the  winter  of  1S94-95  G.  L.  Lindsley 
started  in  the  business  of  buying  and  selling  cedar 
products.  The  venture  proved  exceptionally  good. 
He  saw  a  bright  future  on  account  of  the  increasing 
activity  in  the  extension  of  electrical  lines  through- 
out the  country,  and  he  decided  to  practice  "expan- 
sion." With  this  object  in  view,  Mr.  Lindsley  took 
his  brother,  Edward  A.,  into  the  business  as  a  part- 
ner.   This  was  on  the  first  day  of  December,  1S95. 


ties,  shingles  and  piles.  The  firm  makes  a  specialty 
of  telephone  and  telegraph  poles. 

The  company  operates  several  large  cedar  camps 
during  the  winter  time,  four  of  which -have  already 
been  started.  These  camps  furnish  employment  to 
nearly  300  men.  With  the  men  employed  by  the 
jobbers  in  getting  out  the  different  products,  and 
those  employed  by  the  company  in  the  woods  and 
yards,  in  the  neighborhood  of  500  men  arc  pro- 
vided with  the  means  of  earning  a  livelihood. 

The  Lindsley  Bros,  company  was  organized  on 
February  14,  1899,  with  a  capital  stock  of  $25,000, 
all  of  which  has  been  paid  in,  and  was  duly  in- 
corporated under  the  state  laws.  The  officers  are: 
President.  G.  L.  Lindsley;  vice-president,  C.  P. 
Lindsley,  Neenah,  Wis.;  secretary  and  treasurer, 
E.  A.  Lindsley.     The  same  gentlemen  compose  the 


GEORGE    L.    LINDSLEY. 

The  name  of  the  firm  was  Lindsley  Bros.,  and  it 
continued  to  prosper  as  the  individual  member  had 
done,  carrying  on  a  general  jobbing  business.  In 
September,  1896,  the  firm  bought  out  the  business 
of  A.  L.  Lewis  &  Co..  at  Goll,  Wis.,  on  the  line  of 
the  Wisconsin  and  Michigan  railway,  18  miles  from 
Menominee,  The  property  included  the  yards, 
camps,  general  store  arid  office,  also  timber  lands 
and  stumpage.  Business  continued  to  increase,  and 
last  spring  the  company  bought  out  the  yard  of  the 
DeWitt  Brown  Cedar  company  in  Menominee. 
This  is  the  present  yard  owned  by  the  company 
and  is  shown  in  the  accompanying  illustration.  It 
embraces  about  10  acres  of  land,  and  at  present 
the  Lindsley  Bros,  company  estimates  that  there 
are    60,000   posts    and   poles    on    hand    from   which 


EDWARD    A      LINDSLEY. 

board  of  directors.  Both  of  the  active  members, 
Messrs.  G.  L.  and  E.  A.  Lindsley,  are  particularly 
well  fitted  for  the  business,  being  clean-cut,  shrewd 
young  gentlemen   of  business   integrity. 

George  L.  Lindsley  was  born  at  Neenah,  Wis., 
June  2,  1S56.  He  was  educated  in  the  Neenah  and 
Fond  du  Lac  schools  .and  early  "struck  out"  to 
make  his  own  mark  in  the  world.  For  a  time  he 
was  employed  in  the  woodworking  establishment 
of  C.  J.  L.  Meyer  at  Fond  du  Lac.  Next  he  en- 
gaged in  the  insurance  business,  and  later  entered 
the  employment  of  the  Wisconsin  Central  Railway 
company,  and  for  nine  years  acted  in  the  capacity 
of  station  agent  at  Neenah  and  assistant  timber 
agent  for  the  company.  After  severing  his  connec- 
tion with  the  railway  company,  he  accepted  a  posi- 


Wis.,  where  the  family  had  previously  resided.  He 
attended  the  high  school  at  that  place,  graduating 
therefrom  at  the  age  of  17.  He  then  spent  two 
years  at  the  California  University.  From  California 
he  removed  to  Marshfield,  Wis.,  where  he  was  en- 
gaged as  business  manager  for  the  Williams  Hard- 
ware company  for  two  years.  He  came  to  Menomi- 
nee in  1891,  and  for  a  couple  of  years  was  engaged 
as  traveling  salesman  for  Dunning  Bros.  &  Co.'s 
hardware  establishment.  Later  he  accepted  a  posi- 
tion with  the  Menominee  Iron  Works  company  as 
manager  of  the  mill-supply  department,  and  still 
later  embarked  in  the  cedar  business  with  his 
brother,  George  L.  Mr.  Lindsley  is  a  bright, 
shrewd,  up-to-date  business  man,  and  is  prominent 
in  social  as  well  as  business  circles.  He  was  united 
in  marriage  with  Miss  Maude  Jones  of  Marinette 
on  January  18,   1899. 


Canadian  Electrical  Association. 

A  meeting  of  the  executive  committee  of  the  Ca- 
nadian Electrical  association  has  just  been  held  at 
Ottawa,  Ont,  to  perfect  arrangements  for  the  hold- 
ing of  the  annual  convention  in  that  city.  The  dates 
decided  upon  wrere  June  27th,  28th  and  29th.  Com- 
mittees were  named  to  arrange  the  programme  of 
papers  for  discussion,  etc..  and  for  the  entertain- 
ment of  the  delegates  and  visitors.  The  city  will 
be  brilliantly  illuminated  and  unique  electrical  de- 
vices will  play  a  prominent  part  in  the  city's  em- 
bellishment. Elaborate  preparations  will  also  be 
made  for  the  annual  banquet.  The  City  Council, 
business  men  and  other  citizens  will  join  in  the 
entertainment  of  the  visitors.  A  communication 
was  received  from  the  president  of  the  International 
Electrical  Congress,  extending  an  invitation  to  the 
Canadian  association  to  send  a  delegate  to  the  con- 
vention to  be  held  in  Pans. 


American  Street   Railway   Association. 

The  date  for  this  year's  convention  of  the  Ameri- 
can Street  Railway  association  was  set  for  October 
1  Oth,  17th,  18th  and  19th  at  a  meeting  of  the  executive 
committee  of  the  association  held  early  this  month 
in  Kansas  City,  in  which  place  the  convention 
will  be  held.  The  sessions  of  the  association 
will  be  held  and  the  exhibits  will  be  displayed 
in  a  large  new  convention  hall,  said  to  have 
a  capacity  for  seating  25,000  people.  The  building, 
which  is  314  feet  long  and  19S  feet  wide,  has  gal- 
leries and  a  number  of  small  stalls  which  can  be 
used  for  small  exhibits  without  change.  The  hotel 
to  serve  as  headquarters  of  the  association  during 
the  convention   has   not  been  selected  as  yet. 


Next  Institute   Meeting. 

The  paper  for  discussion  at  the  meeting  of  the 
American  Institute  of  Electrical  Engineers  in  New 
York  and  Chicago  on  the  evening  of  February  2Sth 
is  "Notes  on  Electric  Traction  under  Steam-railway 
Conditions,"  by  Edward  C.  Boynton.  The  author 
treats  this  timely  subject  exhaustively  and  considers 
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to  draw  on  for  shipments,  as  this  yard  is  used 
principally  as  a  reshipping  or  sorting  yard. 

Last  3-ear  the  company  established  still  another 
yard  at  McAllister,  Wis.,  on  the  Wisconsin  and 
Michigan  railroad,  about  20  miles  north  of  Menomi- 
nee, and  erected  a  general  store  and  other  necessary 
buildings.  A  stock  of  about  8,000  poles  and  posts 
is  carried  there,  while  at  the  Goll  yard  about  10,000 
pieces  are  kept  in  stock.  Last  season  45,000  posts 
and  poles,  besides  a  large  quantity  of  cordwood,  was 
handled  at  that  point. 

Besides  the  yards  mentioned,  the  company  has  oth- 
ers at  Gerondale,  Wis.,  Stephenson,  Mich.,  and  Her- 
mansville,  Mich.  Something  over  200,000  poles  were 
shipped  last  year,  besides  large  quantities  of  posts, 


LINDSLEY    BROS      COMPANY  S    CEDAR    YARD    AT    MENOMINEE. 

tion  with  ex-Governor  W.  H.  Upham  of  the  Upham 
Manufacturing  company  at  Marshfield,  Wis.,  as  cash- 
ier and  confidential  clerk.  He  remained  there  nine 
years,  and  in  1892  went  to  Menominee  and  accepted 
the  position  of  land  agent  for  the  Menominee  River 
Lumber  company,  which  place  he  held  until  he 
engaged  in  the  cedar  business.  He  is  one  of  the 
most  practical  and  progressive  business  men  in 
Menominee,  and  mainly  through  his  energy  and 
experience  the  company  of  which  he  is  the  head  is 
meeting  with  great  success. 

Edward  A.  Lindsley,  secretary  and  treasurer  of 
the  company,  was  born  at  Sullivan,  Mo.,  December 
23,  1869,  and  came  north  with  his  parents  when  but 
five  years  of  age,  taking  up  his  residence  at  Neenah, 


feeders,  contact  conductors,  insulation,  bonding, 
power  stations  and  cost  of  operation  in  detail,  as  well 
as  the  general  outlook.  The  Chicago  meeting  will 
be  at  the  Technical  Club,  as  usual,  and  a  large  at- 
tendance is  desired. 


A  London  dispatch  states  that  Lieutenant-com- 
mander Colwell,  the  United  Slates  naval  attache 
in  that  city,  witnessed  recently  the  test  of  an  inven- 
tion for  steering  torpedoes  and  submarine  craft 
by  means  of  a  wireless  electrical  device.  The  pat- 
ents are  held  by  Cecil  Varicas,  an  English  inventor. 
The  experiments,  it  is  said,  left  no  doubt  that  craft 
can  be  directed  by  means  of  an  ether  wave. 
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Sprague  Interior-wiring  Specialties. 

In  the  wiring  of  buildings  there  are  many  condi- 
tions that  necessitate  the  use  of  individual  junction 
boxes,  constructed  especially  for  such  emergencies. 
A  late  invention,  and  one  said  to  be  the  best  adapted 
to  all  purposes,  is  the  Universal  junction  box.  just 
ght  out  by  the  Sprague  Electric  company,  and 
shown  in  Figs,  1  and  2.  This  box  1-  SO  constructed 
that  one.  two  or  more  in-leading  conduits  may  be 
put  in  place  by  knocking  out  one  ur  more  tongues, 
making  the  requisite  openings  in  the  box.  The  bot- 
tom ol  the  box  has  perforations  permitting  a  wire 
to  be  inserted  to  tie  the  conduit  in  place  while  the 
work  is  in  progress.  The  company  says  that  this  is 
a  very  important  feature,  and  saves  much  time  and 
rise. 

These   boxes   may   be  applied   either  to   a   ceiling 


was  found  to  act  as  a  fan  in  expelling  the  dust  from 
around  the   coils  of  the   machines. 

The  installation,  which  was  experimental  from 
its  inception,  became  a  positive  success  from  the 
start,  and  much  valuable  data  has  been  secured 
in  efficiency  and  economy  over  the  use  of  shafting 
for  the  transmission  of  power  under  conditions  ex- 
isting in   a  Portland-cement  plant. 


Direct-connected  Triplex  Pump. 

Electricity  is  being  extensively  employed  in  op- 
erating pumping  machinery,  not  only  for  mines, 
municipal  water  supply,  office  and  hotel  buildings, 
general  manufacturing  plain  s,  hydraulic  elevators, 
condensers,  house  supply,  but  also  for  boiler-feeding 
purposes.     The  three-throw  type  or  triplex  pump  is 


tively  moderate  capacity,  the  general  details  of  direct 
connection  are  the  same  for  larger  units.  A  com- 
mon base  is  provided  for  both  pump  and  motor, 
which  insures  absolute  alignment,  and  renders  ex- 
pensive foundations  unnecessary  and  gives  com- 
pactness and  solidity.  The  motor  shaft  is  extended 
and  there  is  mounted  thereon  either  a  rawhide, 
bronze  or  iron  pinion,  engaging  spur  gear  on  the 
motor  shaft.  The  necessary  reduction  between  the 
speed  of  the  motor  and  the  speed  of  the  main  crank 
is  thus  Accomplished.  In  instances  where  a  special 
low-speed  motor  is  employed,  single  reduction  of 
gears  can  be  had.  The  machine  illustrated  is  a 
Smith-Vaile  outside-packed  and  outside-guided  trip- 
lex pump.  The  side  thrust  of  the  connecting  rods, 
Which  has  heretofore  proven  an  objectionable  fea- 
ture   of   triplex    pumps,    is    now    accommodated    at 
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Fig.  1. 


Fig-  3. 
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or  wall,  wherever  a  gas-pipe  passes  through,  without 
tlie  use  of  ceiling  or  wall  blocks,  or  other  means 
of  attachment  now  ordinarily  used.  The  ceiling  box, 
shown  in  Fig.  2,  can  be  secured  to  the  gas-pipe  by 
a  set-screw. 

Fig.  3  illustrates  a  new  type  of  pipe  hock  for  in- 
terior conduit,  made  by  the  same  company,  which 
has  the  advantage  of  being  secured  to  the  wall  or 
ceiling  by  a  screw  or  nail,  without  the  danger  of 
being  broken  by  a  talse  blow.  In  fact,  it  is  isaid 
that  it  would  be  impossible  to  break  it  in  such  a 
manner. 

Fig.  4  shows  the  new  lead  bushing  and  the  expand- 
ing tool  which  the  Sprague  Electric  company  is 
row  making.  The  bushing  has  a  thread  cast  on  the 
outside,  and  can  be  screwed  into  the  end  of  the 
pipe  and  then  expanded  by  inserting  the  expanding 
tool  and  giving  it  a  few  short  twists  to  the  right  and 
left,  but  never  turning  it  completely  around. 


Direct-current  Motors  in  Cement  Plant. 

Describing  the  new  plant  of  the  Alma  Portland 
Cement  company  at  Wellston,  O.,  designed  by  Lath- 
bury  &  Spackman  of  Philadelphia  and  said  to  be 
the  first  to  be  entirely  operated  by  electricity,  Ce- 
ment and  Engineering  News  makes  this  reference  to 
the    power    plant: 

The  power  plant  consists  of  three  tubular  boilers 
of  200  horsepower  each  and  two  engines  of  350 
horsepower  and  250  horsepower.  These  engines 
are  belted  to  two  250-kilowatt  Eddy  generators. 
The  various  machines  throughout  the  plant  are 
driven  by  Eddy  and  Westinghousc  motors  operated 
by  main  circuits  run  from  the  generators  in  the 
power  house  on  a  220-volt,  direct-current  circuit. 
The  motors  are  distributed  in  the  different  depart- 
ments and  drive  to  either  single  machines  or  to 
groups  ol  two  or  more  machines  of  the  same  class. 

I  1.  until  the  time  of  the  construction  of  this  plant 
in  iN'j.S-gg  the  exclusive  use  of  electric  motors  for 
driving  all  machinery  had  been  favorably  discussed 
by  cement  manufacturers  and  designing  engineers, 
but  the  consensus  of  opinion  seemed  to  be  that  the 
excessive  dust  arising  in  all  departments  of  the  man- 
ufacture would  prove  detrimental  to  the  motors. 
Discouraging  opinions  were  offered  as  to  the  effi- 
ciency and  economy  of  the  direct-current  system 
Operating  under  such-conditions  by- both  the  West- 
inghouse  and  General  Electric  companies.  The  al- 
ternating-current system  was  offered  as  the  one 
mos!  favorable  and  which  would  not  possess  the 
disadvantage  of  having  the  commutators  cut  out 
by  'he  -harp  cement  dust.  The  principal  owners 
of  the  plant,  however,  being  coal-mine  operators 
and  having  successfully  utilized  the  direct-current 
in  with  motors  in  their  mines,  authorized  the 
engineers  to  adopt  this  system  and  proceed  on  these 
lines.  The  recommendations  of  the  engineers  on 
housing  each  motor  in  dustproof  portable  casings 
were  carried  out  in  the  first  installation  of  the  plant, 
but  after  operating  successfully  for  two  months  the 
housings  around  each  motor  were  found  unneces- 
sary and  removed,  as  the  dust  itself  appeared  to  have 
the  effect  of  polishing  the  con-mutalors,  and  on 
starting  up  the  motors  the  high  speed  of  the  shaft 


receiving  consideration  for  the  reason  that  it  is 
asserted  that  the  continuous  discharge  ^resulting 
from  this  type  of  pump  and  the  consequent  de- 
creased vibration  throughout  the  delivery  system 
are  more  advantageous  for  the  motor  than  types 
heretofore  used. 

For  mines  the  electric  motor  very  successfully 
competes  with  compressed  air.  In  many  instances 
it  is  found  impractical  to  generate  steam  in  the 
shafts,  and  also  more  economical  to  install  a  central 
power  station,  transmitting  the  power  to  the  various 
points  where  it  is  to  be  for  the  time  employed.  If 
an  electric  pump  is  used  the  shaft  is  free  from  all 
machinery,  practically,  the  discharge  pipe  and  con- 
ductors only  occupying  space  therein.     Many  towns 


the  cross-head,  and  is  not  communicated  to  the 
glands.  All  gears  are  machine  cut.  The  operation 
of  the  pump  is  said  to  be  practically  noiseless. 


New  Waterpower  Railway  Power  House 
in  Ottawa. 

The  new  power  house  of  the  Electric  Street  Rail- 
way company  of  Ottawa,  Ont.,  has  been  com- 
pleted. It  is  most  modern  and  up-to-date  in  every 
particular.  The  building  is  fireproof,  being  con- 
structed almost  entirely  of  concrete  and  steel.    The 
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DIRECT-CONNECTED    TRIPLEX    PUMP. 


and  smaller  cities  have  found  it  economical  to  com- 
bine their  electric-light  and  pumping  plants,  and 
in  cases  where  the  storage  system  is  employed  the 
pumping  can  be  accomplished  at  night  while  the 
electric-light  plant  is  in  operation,  resulting  in 
greater  economy.  The  use  of  the  electric  pump 
for  office  buildings,  and  for  the  operation  of  hy- 
draulic elevators,  is  becoming  quite  extensive,  as 
in  many  instances  power  can  be  purchased  at  a 
cheaper  rate  than  generated,  and  the  dirt  incident 
to    large   boiler   plant    avoided. 

The  accompanying  illustration  shows  an  electric 
triplex  pump  recently  exported  tc  Siam  by  the  Stil- 
well-Bierce  &  Smith-Vaile  company  of  Dayton,  O. 
While  the  picture  exhibits  a  pump  having  compara- 


f'rst  floor,  which  is  of  solid  concrete,  is  11V2  feet 
from  the  rock  bottom.  This  concrete  floor  is  the 
bottom  of  the  flume,  through  which  the  water  will 
flow.  Eighteen  feet  above  this  floor  is  the  concrete 
roof  or  covering,  the  only  opening  in  which  consists 
of  three  six-foot  manholes.  The  wall  on  the  south 
side  is  formed  of  the  solid  rock,  and  a  concrete 
wall,  seven  feet  thick,  on  the  east  and  north  sides, 
stops  the  flow  of  water  on  those  sides.  The  west 
end,  the  one  at  which  the  water  will  enter,  is  en- 
closed only  by  a  steel  grating.  This  grating  pre- 
vents anchor  ice,  floating  debris,  etc.,  from  interfer- 
ing with  the  watcrwheels. 

At  the  east  end  of  this  structure  is  situated   the 
power  house  proper,  which  is  35  feet  square,  one 
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story  high  and  entirely  fireproof.  In  the  concrete 
floor  of  the  flume  are  set  three  draft  tubes,  in  each 
of  which  will  be  located  two  waterwheels.  These 
wheels  are  all  direct  connected  to  the  generator  in 
the  rear  by  one  shaft,  90  feet  long  and  about  15 
inches  in  diameter.  The  draft  tubes  go  down  10 
feet  and  are  8%  feet  in  diameter.  The  water- 
wheels  were  manufactured  by  the  Stilwell-Bierce  and 
Smith- Vaile  company  of  Dayton,  O.  The.  wheels 
supply  power  for  an  1,800-horsepower  plant.  The 
dynamo  is  capable  of  generating  1,700  horsepower. 
This  new  dynamo  weighs  105  tons  when  set  in 
position,  and  was  specially  manufactured  for  Ahearn 
&  Soper  of  Ottawa  by  the  Westinghonse  company 
of  Pittsburg,  Pa.     The  armature  is  eight  feet  in  di- 


groups  by  a  250-kilowatt  machine  of  the  Farcot 
make.  The  latter  station  is  to  have  a  new  750- 
kilowatt,  two-phase  machine  of  the  same  make, 
which  will  supply  a  series  of  rotary  converters  to 
be  placed  in  the  city  sub-stations. 


Westing  ho  use    Single-phase    Alter- 
nators. 

Alternating-current  apparatus  has  long  been  a 
special  feature  with  the  Westinghouse  Electric  and 
Manufacturing  company.  This  company  was  the 
means  of  introducing  alternating  current  into  gen- 
eral use  in  the  United  States,  and  has  since  main- 
tained a  prominent  position  in  developing  machines 


FIG.    I.       WESTINGHOUSE  SINGLE-PHASE  ALTERNATOR  OF  go  KILOWATTS 

ameter  and  weighs  27  tons.  The  power  is  conveyed 
from  the  generator  by  three  cables,  each  containing 
49  strands  of  No.  10  copper  wire.  The  power  gen- 
erated by  this  new  power  house  will  be  utilized  for 
running  the  city  electric  street-railway  system,  while 
the  old  power  house  will  provide  power  for  the 
Britannia  extension. 


New  Central  Stations  in  Paris. 

The  last  year  has  seen  a  number  of  extensions 
and  new  installations  for  light  and  power  distribution 
in   the  city  of  Paris. 

The  Continental  Edison  company,  which  controls 
an  extensive  system,  has  erected  a  new  station  out- 
side the  city  limits,  and  this  in  turn  will  be  supplied 
by  the  station  at  St.  Denis,  in  the  suburbs,  with 
continuous  current  at  4,400  volts;  this  is  to  be  trans- 
formed in  the  new  station  to  supply  the  city  feeders. 

The  Triphase  company  has  a  new  station  in  the 
suburb  of  Asnieres,  which  is  to  supply  a  sub-station 
in  the  city,  on  the  Rue  des  Dames.  These  stations 
are  now  in  construction,  and  one  of  the  first  groups 
of  1,200  kilowatts  will  soon  be  installed,  as  well  as 
the  two  corresponding  fotary  converters. 

The  Paris  Compressed  Air  company  is  adding  to 
its  important  plant  on  the  Quai  de  Jemmapes,  within 
the  city  limits.  The  machines  consist  of  750-kilo- 
watt  units;  of  these,  11  alternators  have  been  in- 
stalled, and  13  will  soon  be  in  running  order.  This 
s'.ation  is  laid  out  to  contain  finally  23  units. 

As  to  the  monophase  alternating  systems,  the 
Champs  Elysees  section  has  a  station  containing 
six  alternators  of  600  kilowatts  each,  and  a  seventh 
is  now  being  put  in  place.  These  machines  are  of 
the  Hutin-Leblanc  type,  and  built  by  the  Farcot 
company  of -Paris.  The  armature  is  of  large  diam- 
eter and  forms  the  flywheel  of  the  engine.  Besides 
14  boilers  of  the  Galloway-Bonpain  type,  there  have 
been  installed  four  Babcock  &:  Wilcox  boilers  of 
100  horsepower  for  use  at  periods  of  full  load.  To 
this  station  is  to  be  added  a  second  of  equal  capacity, 
and  the  ground  has  already  been  bought  by  the  com- 
pany. 

The  section  on  the  left  bank  of  the  Seine  has  been 
rapidly  developed.  A  station  has  been  erected  which 
is  to  contain  10  units  of  400  kilowatts;  of  these  eight 
are  now  running.  A  second  station  of  the  same 
output    is  likely  to   be  built  in  the  near  future. 

The  Light  and  Power  company  uses  the  continu- 
ous and  two-phase  systems,  the  latter  for  the  trans- 
mission of  power  to  motors  distributed  in  the  city. 
It  is  enlarging  its  two  stations,  at  La  Villette  and 
Quai  de  la  Loire,  and  has  replaced  one  of  its  old 


for  its  application.  The  90-kilowatt  Westinghouse 
single-phase  alternator  shown  in  Fig.  1  illustrates  a 
type  designed  to  meet  the  demand  for  modern  high- 
grade  machines  of  16,000  alternations  a  minute. 
These  machines  embody  the  numerous  improvements 
introduced  up  to  date  by  the  Westinghouse  company, 
and  also  many  of  the  elements  of  construction  which 
have  been  developed  in  connection  with  polyphase 
generators. 

Special  attention  is  called  to  the  excellent  me- 
chanical construction  of  these  machines.  The  lower 
half  of  the  field  casting  and  the  supports  of  the  bear- 
ings constitute  a  single  casting,  thus  insuring  ac- 
curate centering  of  the  armature.  The  bearings  are 
self-aligning  and  self-lubricating,  and  liberal  bearing 
surfaces  are  provided.  The  frames  are  divided  hori- 
zontally, thus  making  it  an  easy  matter  to  place  the 


ducts  through  the  armature  windings  against  the 
pole  pieces  and  field  coils,  the  entire  machine  being 
thus  maintained  at  an  even,  low  temperature.  The 
armatures  are  ironclad  and  the  construction  facili- 
tate insulating  for  high  potentials. 

Armatures  for  Westinghouse  single-phase  gener- 
ators for  all  sizes  from  90  kilowatts  upward  have 
coils  consisting  of  several  turns,  which  go  in  differ- 
ent slots,  as  shown  in  Fig.  2,  which  illustrates  the 
armature  of  a  300-kilowatt  alternator.  The  armature 
windings  are  held  in  place  by  means  of  retaining 
wedges  of  wood,  driven  into  notches  in  the  periphery 
of  the  core  parallel  with  the  shaft.  These  wedges 
may  be  pressed  out  at  will,  should  it  become  neces- 
sary to  remove  any  armature  coil. 

The  field  poles  are  built  up  of  thin  sheets  of  steel 
and  then  placed  in  the  mold  and  so  cast  into  the  iron 
yoke  or  field  frame.  The  use  of  laminated  poles  re- 
sults in  improved  regulation,  lower  temperature  and 
higher  efficiency.  An  extremely  powerful  magnetic 
field  is  secured,  while  the  losses  due  to  eddy  currents 
are  eliminated,  the  latter  being  sometimes  very  seri- 
ous where  solid  poles  are  used.  These_  machines 
are  composite  wound:  that  is,  the -fields  have  two 
separate  and  independent  windings,  one  of  which 
receives  its  current  from  a  separate  exciter,  while 
the  other,  called  the  compensating  coils,  is  supplied 
with  current  from  the  armature  of  the  alternator 
ilself. 

The  current  supplied  to  the  compensating-field 
coils  comes  from  an  independent  winding  placed  on 
the  spokes  of  the  armature.  This  winding  acts  as 
the  secondary  of  a  transformer,  the  primary  of 
which  consists  of  a  few  turns  through  which  passes 
ihe  main  current  delivered  by  the  machine.  The 
secondary  winding  is  connected  to  the  segments  of 
a  small  commutator  carried  upon,  the  shaft  of  the 
machine;  the  current  is  commuiated,  or  made  uni- 
(iirectional,  and  supplied  to  the  compensating  coils 
on  the  field  poles.  These  coils  and  brushes  and  the 
commutator,  having  no  connection  with  the  main 
armature  circuit,  are  not  subjected  to  the  high  voU- 
age  of  the  main  circuit,  but,  on  the  contrary,  their 
potential  is  limited  to  a  very  moderate  voltage,  and 
therefore  all  these  parts  can  be  handled  without  the 
slightest    danger   to   the    attendant. 

The  current  in  the  secondary  of  the  compensating 
winding,  described  above,  increases  and  decreases 
in  direct  proportion  to  variations  in  strength  of  the 
main  current,  and  being  commutated  and  used  to 
assist  the  field  excitation,  the  latter  is  varied  directly 
in  proportion  to  the  load  on  the  machine.  The 
compensating  feature  is  so  designed  that  the  gen- 
erator can  be  adjusted  for  a  practically  constant  volt- 
age, from  no  load  to  full  load,  or  for  an  increase  in 
voltage.  The  adjustment  for  different  degrees  of 
compounding  is  made  by  setting  and  adjusting  the 
brushes.  This  is  said  to  be  a  decided  advantage 
over  machines  having  no  method  of  compensating 
for  decrease  in  voltage,  afid  results  in  securing  ex- 
cellent and  entirely  satisfactory  regulation. 


Electrical    Development  in  Maine   in 
1899. 

During  the  year  1S99  the  state  of  Maine  has 
shared  very  freely  in  the  general  prosperity-  existing 
throughout  the  United  States.  Towns  to  the  num- 
ber of  103  report  138  new  enterprises  begun  during 
the  year  at  a  total  cost  of  $6,800,700.  These  enter- 
prises will  give  employment  to  nearly  5,000  persons. 
Among  these  is  a  new  electric  plant  at  Gorham. 
Cumberland  County,  which  cost  $25,000  and  will 
give  employment  to  six  persons;  an  electric-power 
station  at  Waterville,  Kennebec  County,  at  a  cost 
of  S40.CCO,  giving  employment  to  10  persons,  and  a 
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armature  in  position  and  at  the  same  time  render- 
ing all  parts  easily  accessible.  These  machines  have 
been  designed  for  a  moderate  speed  in  revolutions 
a  minute  and  for  a  comparatively  low-belt  speed, 
thus  securing  the  advantages  of  the  latter,  and  at  the 
same  time  obtaining  a  greater  output  for  the  weight 
than  would  have  been  possible  with  machines  oper- 
ated at  a  slower  speed. 

The  armature  cores  are  constructed  from  punched 
disks  of  special  sheet  steel,  carefully  annealed  before 
assembling.  Longitudinal  openings  permit  free 
passage  of  air  through  the  core,  and  the  ventilation 
is  augmented  by  ducts  perpendicular  to  the  axis  of 
the  core.  When  the  machine  is  running,  air  is  drawn 
in  through  the  core  and  forciblv  thrown  from  the 


small  electric-power  plant  at  Oxford,  Oxford  County, 
$2,000. 

The  street-railway  mileage,  up  to  the  close  of  the 
fiscal  year,  showed  an  increase  of  71.48  miles  over 
the  year  previous,  which  included  the  construction 
of  21  miles  of  road  for  the.  Penobscot  Central  rail- 
way, running  from  Bangor  lo  Corinth;  12.78  miles 
for  the  Portland  and  Yarmouth  road;  2.41  miles  for 
the  Benton  and  Fairfield  line,  connecting  the  Ben- 
ton Fiber  Mills  with  the  Maine  Central;  31.53  miles 
for  the  Lewiston,  Brunswick  and  Bath,  and  3. S3  miles 
for  the  Portland  railroad  system.  Since  the  close  of 
the  fiscal  year  5.33  miles  has  been  put  in  operation 
by  the  Weslbrook.  Windham  and  Naples  Railway 
company,  and  21.49  miles  by  the  Sanford  and  Cape 
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Porpoise  Railway  company.     The  total  mileage  now 
in  operation  is  268.16  miles.     The  street-railway  com- 
panies in   Maine   employ  S04  men.  at  an  outlay  of 
230.50  for  v. 

CORRESPONDENCE 


New   York  Notes. 
New   York,   February   17— "An   Electrical  Night'" 
was  the  appellation  of  a  meeting  of  the  New  York 
Railroad  club  and  its  friends,  held  Thursday  night,  in 
ilu  rooms  of  the  Metropolitan  Street  Railway  Em- 
m.    About   400    representatives  ol 
steam  and  street  railways  were  present  as  the  gu 
of  Mr    11     II.   Vreeland.     Prof.   R.   B.   Williams  ot 
Scranton,  Pa.,  W.  B.  Potter  of  the  General  Electric 
company,  G.  Starrett,  chief  engineer  of  the  Metro- 
politan   system,    Frank   Sprague  and   others   spoke 
on  electrical  subjects,  and  afterward  a  banquet  was 
served.    Mr.  Vreeland,  who  is  president  of  the  Met- 
ropolitan Street   Railway  company,  on   the  day  be- 
fore received  a  handsome  valentine  in  the  shape  "I  a 
check  for  $100,000  from  the  group  of  capitalists  who 
control  the  Metropolitan   system.    The  reasons  as- 
signcd  i.ir  the  gift  was  the  appreciation  of  Mr.  Vree- 
land'* 1  the  company.  . 
Kuhn.    Loeb    &    Co.    have    withdrawn    from    their 
itions  for   financing  the  floating  debt   of  the 
Third  Avenue   Railroad  company.     Il  is  stated  that 
oks  of  the  company  revealed  such  a  state  of 
ial  disorder  to  the  banking  firm  that  it  was  un- 
a  to  assume  the  task  which  it  had  entered  upon. 
i  of  the  principal   creditors  of  the  road  have 
ted  a  committee  to  protect  their  interests,  and 
a  thorough  examination  of  the  affairs  and  financial 
condition  of  the  company  will  be  made. 

The  Appellate  Division  of  the  Supreme  Court  has 
granted  the  motion  made  to  modify  the  conditions 
as  to  the  bonds  required  from  J.  B.  McDonald, 
contractor  for  the  rapid-transit  road.  It  is  expected 
ihat  the  construction  company  being  formed  by  Au- 
gust Belmont  &  Co.  will  be  incorporated  Monday 
and  the  contracts  >igned  soon  after,  when  Mr.  Mc- 
Donald  will  be  at  liberty  to  proceed  with  the  con- 
struction. 

Fire  Commissioner  Scannell  has  closed  a  contract 

for  the  purchase  of  the  searchlight  fire  engine  which 

en  successfully  tested  several  times  recently. 

Ilu   contract  price  of  the  engine  is  $5,900,  while  an 

ordinary  pumping  fire  engine  costs  $4,700. 

At  aii  early  hour  last  Sunday  the  No.  7  building 
of  the  Brooklyn  navy  yard  was  partially  destroyed 
by  lire.  The  loss  is  estimated  by  Rear-admiral 
1,  commandant  of  the  yard,  at  $100,000,  about 
hall  of  which  is  the  loss  on  the  electrical  machinery 
and  equipment  that  was  stored  on  the  ground  floor 
of  the  building.  Valuable  papers  and  records  be- 
longing to  the  electrical-equipment  department  were 
not  destroyed. 

Mr.  Abbett  of  Hudson  County  has  introduced 
a  bill  in  the  New  Jersey  Legislature  to  substitute  the 
electric  chair  for  hanging  in  the  state.  He  says 
public  sentiment  in  favor  of  execution  by  electricity 
is  growing  rapidly,  and  that  sooner  or  later  the  gal- 
low  -  will  have  to  be  given  up. 

Articles  of  incorporation  of  the  Consolidated 
Motor  Vehicle  company  were  filed  at  Newark,  N.  J., 
Friday,  with  a  capital  of  $100,000,  of  which  $1,000 
is  paid  in.  The  incorporators  are  John  W.  Moakler, 
James  S.  Garvin  and  Frederick  Smith. 

Stockholders  of  the  Edison  Electric  Illuminating 
ci  mpany,  one  of  the  constituent  companies  of  the 
Vork  Gas,  Heat.  Light  and  Power  company, 
which  was  recently  absorbed  by  the  Consolidated 
Gas  company,  met  Tuesday  and  elected  the  follow- 
ing  named  directors:  Hugh  J.  Grant,  A.  F.  Brady, 
1  hi  mas  E.  Murray,  L.  B.  Gawtry,  Frank  Enos, 
R.  A.  Carter.  Alfred  B.  Thatcher,  F.  H.  Bailey.  H.  J. 
Hcmmens,  J.  W.  Lieb,  Jr.,  James  S.  Connell.  Henry 
Morgcnthau  and  Michael  F.  Phelan. 

It  is  stated  that  the  lease  for  999  years  of  the  Nas- 
lectric  to  ilu  Brooklyn  Heights  Railroad  com- 
pany has  linn  ratified,  to  take  effect  April  1st.     By 
the  terms  of  the  lease  the   Heights  company  is  to 
pay   all    fixed    charges,   taxes  and   organization    ex- 
of  the   Nassau  company,  and  in  addition  all 
lirnings  from  the  property  leased,  said  net  earn- 
ings noi    1.,  be  less  each  year  than  an  amount  equal 
ur  per  cent,  of  the  Nassau  company's  outstand- 
ing preferred   -lock,  whose  par  value  is  $6,500,000. 
Ridgefield   and   Teaneck   Railroad   company 
was  organized  to-day  in  Jersey  City,  with  a  capital 
'"i.ooo.     The  incorporators  arc  James  C.  Young 
of  Jersey  City,  Armitage  Mattews  of  this  city  and 
George  E,  Spencer  of  Brooklyn.    The  company  pro- 
po        io   run   a   trolley   line   through   the  Overpeck 
Creek  section  of  Bergen  county,  N.  J.,  from  Ridge- 
fii  Id  to  Ti  meek,  a  distance  of  about  three  miles.     It 
will   not   be   identified   with   the   Shanley   syndicate. 
which  owi     m  irly  all  of  the  trolley  lines  in  North 
Jersey.  M.  L.  G. 

PERSONAL. 

Mr.  W.  W.  Gurley,  a  leading  lawyer  of  Chicago, 
lias  Ikiii  appointed  general  counsel  of  the  Chicago 
Union  Traction  company. 

Dr.  J-  J.  Deshler,  proj.rii.tor  of  the  Glidden  (la.) 
Independent  Telephone  company,  was  in  Chicago 
this  waak  on  business  connected  with  his  exchange. 

Tin  (  hii  ago  Tribune  says  that  John  W.  Ki.kland. 
who  has  just  returned  from  the  Transvaal,  was  man- 


ager of  the  South  African  General  Electric  com- 
pany. 

Edwin  X.  Lewis,  manager  of  the  Railway  Master 
Mechanic,  and  at  one  time  connected  with  the  Rail- 
way Age.  died  suddenly  of  heart  failure  at  his  resi- 
dence in  Chicago  on  February  16th. 

Professor  Reginald  A.  Fessendcn  of  the  electrical 

engineering  department  of  the  Western  University 
of  Pennsylvania,  at  Allegheny,  Pa.,  has  resigned  to 
accept  a  position  in  the  Weather  Bureau  at  Wash- 
ington, D.  C. 

Mr.  Albert  Meinema,  who  has  been  with  the 
George  Cutter  company  of  Chicago  for  the  last  10 
years,  has  formed  a  connection  with  the  Electrical 
Supply  company  of  Madison,  Wis.,  for  which  he 
will    act    as   a    salesman. 

Dr.  F.  A.  C.  Perrine  has  resigned  from  the  pro- 
fessorship of  electrical  engineering  for  the  Leland 
Stanford  Junior  University,  as  well  as  from  the 
Standard  Electric  company  of  California,  and  has 
accepted  a  position  of  responsibility  with  the  new 
Stanley  Electric  Manufacturing  company  of  New 
Jersey. 

Mr.  James  F.  Cummings,  known  to  many  admir- 
ing friends  as  "the  only  Jim,"  is  in  Chicago,  stopping 
at  the  Great  Northern  Hotel.  Mr.  Cummings,  who 
is  now  a  New  Yorker,  with  an  office  in  that  city, 
was  in  town  on  business  that  brought  him  in  contact 
with  his  electrical  friends,  and  he  received  an  en- 
thusiastic welcome. 

Joseph  E.  Green  has  resigned  the  managership  of 
the  electric  department  of  the  San  Francisco  Gas 
and  Electric  company  and  has  become  identified 
with  the  recently  incorporated  San  Francisco  Elec- 
tric Light  and  Power  company  and  the  Consolidated 
Light  and  Power  company  of  San  Mateo  and  Santa 
Clara  counties,  Cal. 

Secretary  Thomas  R.  Mercein  of  the  Northwest- 
ern Electrical  association  came  down  from  Milwau- 
kee last  week  and  spent  several  days  among  the 
electrical  people  of  Chicago.  Mr.  Mercein's  pres- 
ent work  is  in  connection  with  the  publication  of 
the  report  of  the  last  meeting  of  the  association  in 
Milwaukee,  and  he  is  attacking  the  task  with  his 
usual   energy. 

Henri  Behrcns  Kirkland  of  New  York,  of  the 
American  Circular  Loom  company,  arrived  in  Chi- 
cago last  week.  Mr.  Kirkland  was  accompanied 
by  Secretary  Henry  C.  Adams,  Jr.,  of  the  Phillips 
Insulated  Wire  company,  but  the  latter  left  for  the 
East  on  Saturday  last.  Mr.  Kirkland  remained 
several  days  longer  before  starling  again  on  his 
tour   eastward. 


ELECTRIC   LIGHTING. 

E.  L.  Gregory,  C.  H.  Ingram,  H.  D.  Ruhm,  J.  G. 
Ingram  and  others  have  incorporated  the  Mt.\Pleas- 
ant  Electric  company  of  Mt.  Pleasant,  Tenn.,  with  a 
capital  stock  of  $15,000. 

The  United  Electric,  Gas  and  Power  company  has 
been  incorporated  at  Los  Angeles,  Cal.,  with  a  capital 
stock  of  $650,000.  The  directors  are  H.  V.  Carter, 
Frederick  H.  Rindge,  Alfred  Stedman,  George  I. 
Cochran  and  J.  J.  Davis. 

The  Kinston  (N.  C.)  Electric  Light  company  was 
recently  incorporated  by  B.  W.  Canady,  S.  H.  Abbott, 
J.  W.  Grainger,  L.  Harvey,  A.  Mitchell,  H.  O.  Hyatt 
and  others,  to  supply  electric  lights  and  power.  The 
capital  stock  of  the  company  is  $10,000, 

It  is  reported  from  Augusta,  Ga.,  that  southern 
capitalists  have  organized  a  company  for  the  purpose 
of  buying  and  erecting  electric-lighting  plants 
throughout  the  South.  Options  on  several  plants 
have  been  secured.  Water  powers  will  be  bought 
and  developed  and  power  transmitted  electrically. 
The  company's  capital  stock  is  $10,000,000.  J.  L. 
Wrenn  of  New  York  is  president ;  S.  W.  Swann,  sec- 
retary, and  J.  M.  Wood  of  Wilmington,  N.  C,  man- 
ager and  purchasing  agent. 


ELECTRIC  RAILWAYS 

Articles  of  incorporation  have  been  filed  with  the 
secretary  of  slate  of  Maryland  creating  the  Washing- 
ton, Mcchanicville,  Leonardtowm  and  Point  Lookout 
Electric  Railway  company.  The  incorporators  are 
C.  R.  Jones  and  F.  R.  Tenney  of  Philadelphia,  J.  T. 
Ballinger,  G.  F.  Dyer  and  others  of  Maryland.  The 
capital  stock  is  $1,000,000,  and  the  company  will  build 
a  railway  from  Washington,  through  Prince  George's, 
Charles  and  St.  Mary's  counties,  to  Point  Lookout 
at  the  mouth  of  the  Potomac  River. 

Early  on  Monday,  February  19th,  the  Chicago 
General  Railway  company  received  word  that  the 
Supreme  Court  of  Illinois  had  reversed  the  decision 
of  1  In-  Appellate  Court  and  dissolved  the  injunction 
which  for  more  than  a  year  has  kept  the  company 
from  crossing  the  Chicago  and  Western  Indiana 
Railroad  company's  tracks  at  Fifteenth  and  Dear- 
horn  streets.  The  electric-railway  company  imme- 
diately set  a  large  force  of  men  at  work  constructing 
the  crossing,  and  trainmen  of  the  railroad  company, 
who  had  been  watching  for  a  move  of  this  kind,  at- 
tempted to  interrupt  the  work  by  running  switch 
engines  back  and  forth,  and  when  that  did  not  suc- 
ceed they  backed  a  train  of  flat-cars  loaded  with 
junk  on  the  crossing,  where  they  were  derailed  and 
piled  into  a  large  heap  of  wreckage.     A  fight  ensued 


between  the  street-railway  men  and  the  trainmen,  in 
which  a  number  of  men  were  seriously  injured. 
Police  soon  stopped  the  fighting,  and  after  a  time 
the  wreckage  was  removed  and  the  crossing  com- 
pleted. 

Conductors  and  motormen  on  the  lines  of  the  Chi- 
cago City  Railway  company  have  received  an  order 
aimed  at  the  long-standing  abuse  of  the  transfer  privi- 
lege, which  authorizes  and  directs  the  trainmen  to 
eject  from  the  cars  any  passengers  who  are  discovered 
trafficking  in  the  company's  transfer  slips.  In  the 
vicinity  of  the  stockyards  a  regular  business  in  trans- 
fers is  carried  on  by  newsboys,  who  board  east-bound 
Root  street  cars  and  procure  transfers  from  custom- 
ers who  have  no  use  for  them,  disposing  of  them  to 
persons  wishing  to  ride  north  or  south  in  Halsted  or 
other  streets,  selling  the  transfer  and  a  newspaper  for 
three  or  perhaps  five  cents,  and  then  working  the 
scheme  the  other  way. 


AUTOMOBILES. 


In  England  automobiles  are  limited  in  weight  to 
three  tons,  and  are  taxed  both  as  light  locomotives 
and  as  carriages. 

The  American  Autocarette  company  has  been 
chartered  in  Washington,  D.  C,  to  manufacture, 
buy  and  sell  automobiles  and  other  vehicles.  O.  G. 
Staples  is  president  of  the  company,  which  is  capi- 
talized at  $300,000. 

The  Automobile  Club  of  London  is  planning  a  run 
to  Edinburgh  and  back.  An  exhibition  of  automobiles 
on  May  3d  at  Edinburgh,  in  Waverly  Market,  will  be 
a  feature  of  the  run.  The  proceeds  of  the  show,  after 
the  expenses  are  covered,  are  to  be  devoted  to  the 
'war  relief  funds. 

Members  of  the  South  Park  Board  of  Chicago  have 
declared  themselves  as  favorable  to  horseless 
vehicles,  and  have  taken  steps  toward  purchasing 
electric  vehicles  for  Superintendent  Foster  and  Cap- 
tain of  Police  Kelly  in  which  to  make  daily  rounds 
of  inspection.  The  board  will  also  look  into  the 
advisability  of  purchasing  a  horseless  sprinkling 
cart. 

The  likelihood  of  the  Chicago  postoffice  using 
automobile  wagons  for  the  collection  of  mails  and 
transporting  of  mail  pouches  to  and  from  railway 
stations  is  now  considered  slight.  The  automobile 
manufacturers  failed  to  put  in  bids  for  collecting  the 
mails  in  the  downtown  districts,  and  the  contract 
has  been  awarded  to  Harry  Scger,  who  has  had  it 
for  several  years.  It  is  said  that  the  automobile 
makers  could  not  put  in  an  acceptable  bid  without 
losing  money.    


SPACE  TELEGRAPHY. 

It  is  reported  from  Washington  that  the  Lighthouse 
Board  is  anxious  to  conduct  some  experiments  with 
space  telegraphy,  and  may  establish  a  system  be- 
tween such  lightships  and  lighthouses  as  may  be 
found  most  desirable.  It  is  estimated  that  $25,000 
may  be  judiciously  expended  for  this  purpose  during 
the  present  year. 

Mr.  G.  Marconi,  early  in  the  month,  delivered  a 
lecture  on  "Wireless  Telegraphy"  before  the  Royal 
Institution  of  London.  He  described  the  work  of  six 
of  his  assistants  in  establishing  communication  be- 
tween DeAar  and  the  Orange  River  in  South  Africa, 
over  a  distance  of  70  miles,  where  kites  were  used 
instead  of  poles.  Mr.  Marconi  was  confident  that  the 
progress  made  during  the  last  12  months  would  be 
greatly  surpassed  the  present  year,  and  he  believed 
that  by  means  of  space  telegraphy  telegrams  would 
become  as  common  and  as  much  in  daily  use  on  the 
sea  as  they  were  at  present  on  land. 


PUBLICATIONS. 


The  Cutter  company,  Nineteenth  and  Hamilton 
streets,  Philadelphia,  has  issued  some  blotters  con- 
taining illustrations  and  short  descriptions  of  its 
I-T-E  circuit-breakers. 

The  Bullock  Electric  Manufacturing  company  of 
Cincinnati  has  just  issued  a  12-page  bulletin  on 
direct-current,  multipolar  motors.  The  bulletin  is 
of  regulation  size  for  filing,  and  the  reading  matter 
is  presented  clearly. 

The  Holophane  Glass  company  of  New  York  city 
has  recently  issued  an  illustrated  catalogue  descrip- 
tive of  Holophane  glass  for  use  with  all  forms  of 
light.  This  company  manufactures  globes  in  a  vari- 
ety of  shapes.  A  catalogue  will  be  mailed  free  upon 
request. 

Schiff,  Jordan  &  Co.,  232  and  234  Greenwood 
street,  New  York,  are  sending  to  the  trade  a  little 
pamphlet  price-list  of  a  few  of  their  specialties,  in- 
cluding Venetian  electric  colors  for  incandescent- 
lamp  bulbs,  reflectors,  knife  switches,  fuse  blocks, 
plugs,  carbons,  etc. 

"A  New  Industrial  Situation"  is  the  title  of  a 
handsome  gas-engine  catalogue  just  issued  by  the 
publishing  department  of  the  Westinghouse  compa- 
nies. An  introduction  to  the  catalogue  is  written 
by  George  Westinghouse.  The  pamphlet  treats  in 
general  of  the  gas-engine  field  and  in  particular  of 
the  Westinghouse  gas  engine.  Gas-driven  electric 
machines  for  railways,  gas  engines  for  power  plants, 
gas  and  water  consumption,  and  the  future  of  the  gas 
engine  are  subjects  discussed.     Several  fine  illustra- 
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tions  of  Westinghouse  gas-engine  installations  are 
given,  including  pictures  of  a  650-horsepower  en- 
gine already  installed  and  two  1,500-horsepower 
units,  now  in  course  of  construction. 

The  International  Correspondence  Schools  of 
Scranton,  Pa.,  have  just  published  a  68-page  cata- 
logue of  their  school  of  mechanical  engineering. 
The  courses  of  mechanical  engineering,  mechanical 
drawing,  gas  engines,  refrigeration  and  farm  ma- 
chinery are  described  in  the  catalogue,  which  also 
contains  considerable  information  concerning  the 
methods  of  instruction  in  the  schools. 


ELECTRICAL  SECURITIES. 

The  Metropolitan  West  Side  Elevated  Railway 
company  of  Chicago  has  declared  a  dividend  of 
2V2  per  cent,  on  the  preferred  stock  for  the  year 
ending  February  281I1,  and  payable  that  day  to 
stock  of  record  February  20th.  It  was  tacitly  agreed 
as  tne  policy  of  the  Sletropolitan  company,  that 
semi-annual  dividends  of  at  least  two  per  cent,  should 
be  paid  on  the  preferred  stock,  and  as  much  more, 
up  to  2V2  per  cent.,  as  the  earnings  might  warrant. 
To  meet  the  constant  increase  of  traffic,  the  directors 
ordered  President  MacAllister  to  purchase  56  new 
coaches.  

TELEGRAPH. 

When  the  direct  telegraph  line  between  London 
.and  Budapest  was  opened  recently  the  first  tele- 
gram sent  was  from  the  Hungarian  minister  of 
commerce  to  the  British  postmaster-general.  It 
was  as  follows:  "The  wire  which  from  this  day 
connects  Budapest  and  London,  and  upon  which  I 
send  nry  sincere  congratulations,  represents  a  new 
link  between  our  common  sentiments,  and  I  wish 
with  all  my  heart  that  this  new  factor  of  rapid 
communication  may  serve  the  interests  and  the  wel- 
fare of  the  peoples  of  the  world." 

News  has  been  received  from  Alaska  by  Mr.  E.  J. 
Nally  of  Chicago,  assistant  general  superintendent 
of  the  Postal  Telegraph-cable  company,  telling  of 
the  success  which  the  new  telegraph  fine  between 
Ogilvie  and  Dawson  has  met.  Despite  the  fact 
that  since  the  extreme  cold  began  the  wires  have 
been  down  more  of  the  time  than  they  .have  been 
open,  the  system  has  worked  a  great  change  in  con- 
ditions in  the  interior  regions,  and  the  prediction  is 
freely  made  that  next  season  extensions  will  be  made 
which  will  bring  the  gold  camps  on  the  upper  Yukon 
in  direct  connection  with  the  rest  of  the  world. 
The  line  from  Ogilvie  to  Dawson  was  built  last  fall, 
and  the  first  two  months  of  its  operation  it  showed 
receipts  of  $13,000.  The  cost  of  the  line  was  $250,000. 
An  appropriation  of  $350,000  has  been  made  by  the 
.Canadian  government  for  a  connection  with  Ques- 
nelle.  and  extensions  by  American  capital  to  Forty 
Mile  and  Circle  City  are  planned. 


POWER  TRANSMISSION. 

Articles  of  incorporation  of  the  Consolidated  Light 
and  Power  company  of  San  Francisco,  Cal.,  have 
been  filed  with  the  county  clerk  of  San  Mateo 
County.  The  purpose  for  which  the  company  is 
organized  is  to  engage  in  the  business  of  manufac- 
turing, generating  and  purchasing  gas,  electric  cur- 
rent and  electric  energy  for  light,  heat,  power  and 
traction  work  in  all  municipalities  and  counties  .of 
the  state  and  distributing  and  selling  the  same  to 
the  inhabitants.  The  following-named  directors 
have  been  elected  for  the  >:ear:  Robert  J.  Davis, 
Marin  County;  E.  M.  Pease,  Palo  Alto:  C.  E.  Green. 
San  Mateo;  A.  Poniatowski.  San  Francisco;  J.  E. 
Green,  San  Francisco.  It  is  understood  that  the 
company  has  bought  the  current  of  the  Standard 
Electric  company,  which  is  to  be  brought  from  the 
Blue  Lakes  and  distributed  by  the  former  in  several 
counties  of  the  state.  The  distributing  stations  in 
the  Redwood  Valley  will  be  San  Mateo,  Redwood 
City,  Palo  Alto  and  San  Jose. 


MISCELLANEOUS. 

The  Tripler  Liquid  Air  company  has  been  or- 
ganized, with  authorized  capital  stock  of  $10,000,000. 
The  general  offices  are  in  New  York,  and  Charles 
E.  Tripler  is  president.  United  States  Senator  J.  P. 
Jones  is  mentioned  as  one  of  the  directors.  In  the 
advertisement  offering  stock  for  sale  this  paragraph 
occurs:  "Charles  E.  Tripler,  president  of  this  com- 
pany, is  the  inventor  of  the  only  practical  devices  for 
the  production  and  utilization  of  liquid  air  on  a  com- 
mercial scale.  He  is  not  connected,  directly  or 
indirectly,  with  any  other  company,  and  is  to  liquid 
air  what  Thomas  A.  Edison  is  to  electricity." 
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pany.     Mr.  McDowell  is  one  of  those  eastern  supply 
men  that  recognize  the  immense  market  of  the  West. 

The  American  Miniature  and  Decorative  Lamp 
company  of  New  York  is  presenting  to  its  friends 
and  customers  a  very  neat  and  useful  souvenir,  in 
the  shape  of  a  scarf-pin  of  a  miniature-lamp  design. 

General  Agent  L.  E.  Frorup  of  Schiff,  Jordan 
&  Co.  of  New  York  visited  Chicago  recently.  Mr. 
Frorup  has  been  a  New  Yorker  for  many  years,  but 
he  was  in  Chicago  so  long  that  he  left  many  friends 
behind,  and  they  were  all  glad  to  see  him. 

Manager  J.  B.  Estabrook  of  the  Orient  Electric 
company  of  Youngstown,  O.,  found  his  way  to  Chi- 
cago last  week.  Mr.  Estabrook  remained  but  a 
short  time.  Nevertheless,  his  visit  was  long  enough 
to  break  the  news  that  his  company  was  simply  over- 
run with  orders. 

The  Kansas  City  and  Southern  Lumber  company 
of  Springfield,  Mo.,  has  recently  added  machinery 
to  its  insulator-pin  and  bracket  factory  that  places 
it  in  the  front  rank  as  a  manufacturer  of  those  elec- 
trical supplies.  The  company  has  a  capacity  of 
three  to  four  cars  of  pins  and  brackets  a  week. 

F.  B.  Sage  of  the  American  Electric  Specialty 
company,  New  York  city,  was  a  Chicago  visitor 
last  week.  Mr.  Sage  states  that  his  company,  which 
manufactures  direct-reading  ohmmeters  and  other 
electrical  instruments,  is  doing  a  large  business  and 
that  the  popularity  of  its  instruments  was.  never  as 
great  as  at  present. 

The  United  States  commissioners  to  the  Paris 
Exposition  have  chosen  enclosed-arc  lamps  of  the 
Western  Electric  company's  make  for  lighting  the 
entire  American  section.  These  lamps  will  be  placed 
two  in  series,  on  220-volt  circuits.  They  will  be  of 
special  design  and  finished  to  harmonize  with  the 
posts  upon  which  they  are  mounted.  Each  post  will 
support  a  pair  of  lamps. 

Sealed  proposals  are  being  invited,  until  March 
I,  1900,  for  manufacturing  and  placing  in  position, 
in  complete  working  order,  in  the  United  States 
postoffice  building  at  Kansas  City,  Mo.,  and  court- 
house  and  postoffice  building  at  St.  Paul,  Minn., 
certain  gas  and  electric-light  fixtures.  Specifica- 
tions, blank  forms  of  proposal  and  other  informa- 
tion can  be  obtained  upon  application  to  H.  A.  Tay- 
lor, assistant  secretary  of  the  treasury,  Washington, 
D.   C. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  awarded  a  contract  for  a  considerable 
extension  to  its  works  at  East  Pittsburg.  The  im- 
provement will  consist  of  an  extension  to  the  south 
of  the  east  building,  to  make  it  equal  in  length  to  the 
main  building.  This  extension  will  be  200  feet  long 
and  76  feet  wide,  and  will  be  steel  frame  and  brick. 
The  same  building  will  be  extended  at  the  northern 
end,  making  its  continuous  length  206  feet,  corre- 
sponding with  the  main  aisle  of  the  works.  The  most 
important  part  of  the  work,  however,  will  be  the  erec- 
tion of  a  high  bay  between  the  two  main  buildings. 
This  will  be  1.206  feet  long  and  about  65  feet  wide, 
and,  added  to  the  building  on  either  side,  will  give 
the  company  one  of  the  largest  works  in  the  world. 
The  roof  will  be  first  erected  over  the  space  between 
the  two  buildings,  and  when  completed  the  side  walls 
will  be  torn  out  and  the  entire  space  thrown  into  one 
immense  building.  This  will  give  the  company  work- 
ing space  1,206  feet  long  and  about  370  feet  wide. 


BUSINESS. 


TRADE  NEWS. 


One  of  Chicago's  recent  visitors  was  J.  W.  Mc- 
Dowell  of    the    Manhattan    Electrical    Supply   com- 


The  New  York  Belting  and  Packing  conipany  has 
ordered  a  75-kilowatt,  direct-connected  generator  for 
its  new.  factory  in  Passaic,  N.  J.  The  order  was 
placed  with  the  Sprague   Electric  company. 

The  Electric  Appliance  company,  Chicago,  is  very 
much  pleased  with  its  new  agency  for  the  Adams- 
Bagnall  enclosed  arc  lamp.  It  states  that  its  busi- 
ness in  this  line  is  growing  in  a  remarkable  degree. 

Trains  on  the  Wisconsin  Central  railway  now 
leave  Chicago  for  St.  Paul,  Minneapolis,  Ashland, 
Duluth  and  the  Northwest  from  Central  Station. 
Park  Row  and  Twelfth  street.  Lake  Front.  Informa- 
tion concerning  trains  can  be  obtained  from  the 
nearest  ticket  agent.  The  general  passenger  agent 
of  the  railway  is  James  C.  Pond,  Milwaukee,  Wis. 

The  Webster  Chemical  company,  St.  Paul,  Minn., 
manufacturer  of  crystal  chemical  coloring,  for  color- 
ing incandescent  lamps  any  color  desired,  states  that 
it  is  constantly  receiving  testimonial  letters  from 
users  of  its  product,  who  speak  in  the  highest  terms 
of  it.  The  coloring  can  be  easily  and  quickly  ap- 
plied, gives  brilliant  effects,  and  its  cost  is  said  to 
be  nominal.  The  Webster  company  has  built  up 
a  large  and  constantly  increasing  trade,  and  is  almost 
daily  making  shipments  to  all  parts  of  the  United 
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States,  and  many  foreign  countries  as  well.  A  de- 
scriptive circular  will  be  mailed  to  interested  parties, 
on  request. 

The  Cutler-Hammer  Manufacturing  company  of 
Milwaukee  reports  that  its  business  is  steadily  in- 
creasing and  that  its  output  each  month  is  larger 
than  for  the  preceding  month.  The  orders  received 
during  January  were  larger  than  the  company  had 
ever  received  before  during  any  one  month,  one 
order  alone  being  for  2,500  horsepower  in  rheostats, 
which  the  Cutler-Hammer  company  believes  is  the 
largest  order  of  this  kind  which  has  ever  been  placed 
at  one  time. 

Mathias  Klein  &  Son  of  Chicago,  manufacturers 
of  line-construction  tools  and  line  hardware,  have 
ready  for  distribution  their  net  spring  price-list,  ap- 
plying to  their  catalogue  No.  4.  This  firm  reports  a 
lively  inquiry  for  catalogues  and  prices,  preparatory 
for  spring  business.  To  avoid  possible  delays  dur- 
ing the  spring  rush,  Klein  &  Son  advise  prospective 
line  builders  to  provide  for  their  requirements  be- 
fore the  actual  opening  up  of  spring  work.  Cata- 
logue and  price-lists  will  be  mailed  free,  on  appli- 
cation. 

Roth  Bros.  &  Co.,  Chicago,  manufacturers  of  the 
well-known  Roth  motors  and  generators,  announce 
that  the  demand  for  their  machines  has  never  been 
so  great  as  it  is  at  present.  Roth  Bros,  say  that 
their  apparatus  is  pleasing  in  design,  strongly  built 
and  has  a  high  commercial  efficiency.  The  Roth 
motors  and  generators  are  built  in  both  open  and 
closed  types  and  are  adapted  for  use  on  walls  and 
ceilings.  A  new  descriptive  bulletin  has  just  been 
issued  by  the  company,  and  will  be  mailed  to  pros- 
pective purchasers. 

The  Emerson  Electric  Manufacturing  company, 
St.  Louis,  Mo.,  announces  that  it  will  send,  on  re- 
quest, to  any  electrical  dealer  or  central  station  of 
financial  responsibility  in  the  United  States,  a  sample 
of  its  1900  desk  or  ceiling  fan  motor,  transportation 
charges  prepaid,  with  the  understanding  that  the 
motors  may  be  returned  within  30  days  at  the  com- 
pany's expense  if  they  are  not  satisfactory.  The 
Emerson  company  feels  certain  that  it  manufactures 
the  most  satisfactory  alternating-current  fan  motors 
and  ceiling  fans  that  have  ever  been  placed  upon  the 
market,  and  it  is  satisfied  that  if  anyone  will  make  a 
severe  and  exhaustive  test  of  its  product,  the  re- 
sults of  the  tests  will  convince  him  that  its  motors 
are  more  economical  in  current  consumption,  more 
durable  and  quieter  in  operation  than  other  makes. 

The  essential  advantages  of  forced  draft  for  ma- 
rine service,  says  the  B.  F.  Sturtcvant  company  of 
Boston,  are  clearly  presented  by  William  A.  Fair- 
bairn  in  a  discussion  of  steam-yacht  design  in  a 
recent  issue  of  Marine  Engineering,  from  which 
the  following  is  quoted:  "The  use  of  forced  draft 
is  advantageous,  however,  aside  from  the  question 
of  weight.  Two  boilers,  working  under  forced  draft, 
must  necessarily  take  up  much  less  room  fore  and 
aft  than  four  or  five  boilers  working  with  natural 
draft.  Two  large  yachts  at  present  building  have 
the  same  power.  One  is  to  obtain  the  power  wuh 
natural  draft  and  the  other  is  to  use  forced  draft. 
If  the  coal  capacity  and  dimensions  of  the  vessels 
were  the  same,  the  total  fore-and-aft  length  of  the 
machinery  would  be  102  feet  in  the  natural-draft 
boat,  against  86  feet  in  the  forced-draft  boat,  which 
means  that  the  vessel  using  forced  draft  has  16  feet 
more  room  fore  and  aft  to  be  used  for  the  accom- 
modation of  the  owner  and  his  guests." 

The  Western  Electrical  Supply  conipany  of  St. 
Louis  has  just  issued  to  the  trade  two  catalogues, 
one  on  direct-current  and  the  other  on  alternating- 
current  fan  motors  and  ceiling  fans.  The  company 
is  offering  for  alternating  currents  the  new  model 
1900  Emerson  desk  fan  motor  and  ceiling  fan. 
It  has  handled  this  fan  for  some  years.  This  year's 
fan  has  a  few-  minor  improvements  over  last  year's, 
but  nothing  radical,  as  the  manufacturer  claims  that 
it  has  a  fan  as  nearly  perfect  electrically  and  mechan- 
ically as  can  be  made.  Especial  attention  is  called 
to  the  Parker  noiseless  blades,  with  which  all  the 
fan  motors  are  equipped.  These  are  patented.  They 
are  said  to  do  away  almost  entirely  with  that  disa- 
greeable humming  noise  which  many  desk  fans  make. 
For  direct  current  the  company  is  offering  Peerless 
desk  fan  motors  and  ceiling  fans.  It  states  it 
is  now  prepared  to  make  shipments  of  these 
fans  for  any  voltage.  The  Western  Electrical  Sup- 
ply company  says  that  in  the  Peerless  it  has  a  fan 
simply  and  strongly  made,  graceful  in  appearance 
and  practically  noiseless  in  operation.  This  fan 
has  self-oiling  and  self-aligning  bearings  and  self- 
adjusting  carbon  brushes.  It  is  said  to  have  the 
highest  possible  efficiency  and  the  price  is  low. 
These  catalogues  are  mailed  on  application. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


G43.I33-  Safety  Device  for  Electric-distribution 
Systems.  Edward  M.  Hewlett,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  January 
3-  1899- 
A  systen  is  described  which   comp  iies  a  generator,    a 
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circuit  breaker  in  the  generator  lead,  a  number  of  feeders 
extending  frnm  the  generator,  each  provided  with  its  own 
circuit  breaker,  shunt  coils  upon  the  feeder  circuit 
breakers,  means  actuated  by  the  opening  of  the  generator 
circuit  breaker  for  closing  a  shunt  circuit  through  any 
desired  coil  or  coils  of  the  feed°r  circuit  breake-s.  and 
means  for  opening  the  shunt  circuit  after  the  impulse  of 
current  has  traversed  it.     (See  cut.) 


643. 14S.  Electric  Signal  and  Automatic  Alarm  for 
Railway  Trains.  James  K.  Miller.  Julius  W. 
Witt  and  Daniel  A.  Jones,  Oshkosh,  Wis.  Ap- 
plication filed  July  13,  1899. 

There   is  described    the  combination   of  two   separable 
electric  coupler  members,    each   conta:ning  a   transverse 
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contact  plate,  a  series  of  double  pins  connected  with  the 
signal  wires  and  having  arms  of  unequal  length,  and  a 
sprinii-controiled  slide  connected  to  the  longer  arm  of 
each  doable  pin  and  provided  with  a  contact  lug.  whereby 
when  the  two  coupler  members  are  brought  together,  the 
shorter  arm  of  each  double  pin  in  one  member  wilt  pasta 
back  the  slide  connected  to  the  longer  arm  of  the  adj  •cent 
double  pin  in  the  other  member,  and  carry  the  contact  lug 
in  the  slide  away  from  engagement  with  the  adjacent 
contact  plate,  against  the  force  of  the  slide  spring,  and 
whereby  the  lugs  and  plates  are  forced  into  comact  by  the 
whenever  the  two  members  of  the  coupler  are 
separated. 

2,  Alternating-current  Meter.  Gustave  A. 
Schcefrcr,  Peoria,  111.,  assignor  to  the  Diamond 
Meier  company,  Peoria,  111.  Application  filed 
May   11,   1899. 

In  the  meter  are  combined  a  rotating  disk,  a  measuring 
train  driven  thereby,  shunt  and  series  windings  in  in- 
duenv.  relation  to  the  disk,  a  magnetic  core  for  the  shunt 
winding  adjacent  loone  face  of  the  disk,  and  a  mass  of 
magnetic  material  disposed  adjacent  to  the  opposite  face 
of  the  disk  and  adapted  to  complete  the  magnetic  circuit 
of  the  core,  the  windings,  core  and  mass  of  magnetic  ma- 
terial being  directly  mechanically  united. 

-  ;  Target  and  Automatic  Indicating  Appa- 
ratus. Jacob  II.  van  Vieisen,  Mathieu  P.  T.  D. 
Moliere  and  Carel  E.  Ter  Meulen,  Amsterdam, 
Netherlands.  Application  filed  January  jo,  1899. 
Combined  with  an  easily  perforated  target  and  a  band 
or  strip  of  easily  perforated  material  arranged  behind  the 
target  are  a  rotiry  sector  moving  behind  the  band  or  strip 
at  one  side  of  tne  target,  a  clamping  device  on  the  sector, 
ring  sections  on  the  surface  of  the  sector  corresponding  to 
the  annular  pitis  of  the  target,  an  indicating  apparatus  at 
the  firing  points,  wires  connecting  the  ring  sections  with 
conductors  t-ading  to  the  indicating  apparatus  and  means 
for  com p  >  :i  1  :  tli    1  ircuits. 

043,179.  Thermostatic  Apparatus.  Edward  F.  Wood- 
man. Boston,  Mass.  Application  filed  March 
28,    1899. 

A  thermostatic  circuit-controlling  device  is  described. 
It  comprises  circuit-changing  means  adapted  to  be  in- 
cluded in  an  electric  circuit,  and  a  cellular  controller  for 
the  means,  the  controller  being  composed  of  homogeneous 
fjsible  material  and  subjected  to  tensile  strain. 

;.  Switch.  Albert  W.  Rumsey,  Detroit, 
Mich.,  assignor  of  one-half  to  Phillip  Bingman. 
Detroit,  Mich.  Application  filed  Novembei  16, 
1809, 

In  an  electric-railway  switch,  combined  with  the  over- 
head conductor  are  the  rails  of  the  track,  the  rails  having 
insulated  sections,  a  central  rail  section  between  the  in- 
sulated sections  of  the  track,  the  central  section  in  circuit 
with  the  miiu  track  rails  and  an  eleciromaenet  included 
in  the  circuit,  a  pivoted  to  ague  located  in  the  track 
a  Ijacent  to  the  magne*.  a  car  having  a  moor  in  circuit 
with  the  overhead  conductor,  a  contact  carried  by  the 
car  in  circuit  with  the  motor  and  adapted  to  bs  placed  in 
con'act  with  the  cenral  r  .il  sec  i  >n,  to  place  the  magn  t 
in  t'»e  motor  circu  t. 

643,225.  Teli  phonic  Repeater.  James  Houlehan, 
Toledo,  O.  Application  filed  September  14, 
[809. 

The  repeater  consists  of  a  vibratory  needle  or  armature 
having  diaphragms  on  opposite  ends  thereof,  electromig- 
111 U  opposite  the  diaphragms,  the  electromagnets  also 
boring  diaphragms,  acd  mechanical  connections  between 
the  d  aphrai; 

Means  for  Controlling  and  Indicating  the 
Supply  of  Electric  Energy.  Caesar  R.  Lotibery. 
Paris.  France,  assignor  to  himself,  Emanuel 
Franc*  is  and  Henry  Kunkelmann,  Paris.  France. 
Application  filed   May  2$,   1S99. 

In  a  system  for  the  distr.bution  of  electrical  energy  are 
a  local  circuit,  a  coil  included  in  the  circuit  means 
adapted  to  be  actuated  by  the  coil  to  control  or  indicate 
the  consumption  of  electrical  energy  by  the  local  con- 
sumer, an  auxiliary  or  controlling  circuit,  and  means 
adapted  tsbeactuited  thereby  to  vary  the  resistance  to 
the  passage  of  the  current  through  the  local  circuit. 
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NO.    643   254 

<>A.^,.J- [.     Electric     Furnace.     Albert    J.     Fetersson, 
Dame  dc   Briangon,   France,  assignor  to 

■  >cii  te    des    Carbures    Metal  liques,    Paris. 
nee.     Application  filed  April  5,  1898. 

ii  unber  f  it  the  recep.ion  of  the  ma- 
terial to  be  ft    luced,  an  oven  arranged  below  the   chamber 

1  tli  adapted  to  receive  the  reduced 
mat)  1  11I,  and  two  electrodes  arranged  in  and  having  their 
a  op  si    mrfaces  level  with  the  hearth  of  the  oven,  the  up- 

Ei  1  tin     in  1  1   '       .1  th:  electrodes   adapted   to   he   covere  1 
y  and   in  conticl   with   the  reduced    material  and  out  of 

■  vith  tli1:  unreduced  material  all  arranged  so  that 
the  reduced  material  on  ami  between  the  electrodes  is 
heated  bi  th  i  n  ii  tance  it  opposes  to  the  passage  of  the 
current  between   the  electrodes,    the  circuit   of  which    is 

leted   by  th"  reduced  material,  and  the  unreduced 
»     is  heated    ind    reduced  by  contact  solely  with  the 
in-. kM  reduced  material.    (See  cut.) 

1  I  ed    I  >ay  and  Night  Sig- 

nal   for   Railway'.    John   J.    Saville   and   James 
II.    Win  spear,   Omaha,   Neb.,   assignors  to  the 

Standard    Railway    Signal    and    Switch  company, 
Omaha,  Neb.      application  filed  August  13,  [898, 

Combined  with  a  colored  light  in  a  field  of  like  color  are 
a  light  of  a  different  color  located  above  lint  field,  a  shut- 
ter corresponding  in  color  to  the  second  light  and  nor- 
mally hiding  the  first  light  and  its  field,  electric  devices 
■  in :  tin-  .'miter  to  position  for  hiding  the  second 
Ii  (hi  and  exposiog  the  first  light  and  its  field,  and  devices 
1  mti. illy  hiding  ths  shutter  while  in  its  second 
position. 


643,258.  Motor  Vehicle,  Elmer  A.  Sperry,  Cleve- 
land, O.  Original  application  filed  August  25, 
1898.  Divided  and  this  application  filed  Octo- 
ber 30,    1899. 

In  a  motor  gearing  for  vehicles  are  an  electric  mitor, 
bearings  for  the  armature  shaft  of  the  motor,  in  combina- 
tion with  a  casmg  for  the  ends  of  the  rnotois  supporting 
the  bearings,  provided  with  ventilating  passages,  low  on 
the  motor  casing  on  one  end  of  th?  armature  shaft  and 
huh  on  the  casing  upon  the  oppos'te  end. 

643,276.  Electric  Traction  Motot.  Charles  Richter 
and  Richard  T.  Eschler,  Camden,  N.  J.,  assign- 
ors to  the  Security  Trust  and  Safe  Deposit  com- 
pany, trustee,  of  New  Jersey.  Application  filed 
May  19,   1899. 

The  inventors  describe  the  combination  of  a  hollow  car 
wheel  having  a  web  provided  with  a  manhole,  an  axle 
carrying  a  field  magnet  with  an  opening  in  the  core  there- 
of, and  a  brush  seated  in  the  opening,  the  manhole  being 
opposite  to  the  opening.     (See  cut.) 


NO     643  133. 

643,283.  System  of  Distribution  for  Electric  Rail- 
ways. William  Chapman,  Washington,  D.  C, 
assignor  to  the  Electromagnetic  Traction  com- 
pany of  West  Virginia.  Application  filed  Mav 
16,  1896. 

The  system  combines  with  the  main  feeders  and  the  sec- 
tional subfeeders,  the  main  junction  boxes  and  the  sub- 
sidiary jundion  boxes,  the  dis  oonected  contact  sectians, 
the  contact  feeders  feeding  the  contact  sections,  connec- 
tions within  the  subsidiary  junction  boxes  between  the 
contact  feeders  and  the  subfeeders  and  between  sect  ons 
of  the  latter,  and  connections  within  the  main  junction 
box  between  the  main  and  the  subfeeders. 

643,309.  Device  for  Disinfecting  Telephones,  etc. 
Warren  H.  Taylor,  Stamford,  Conn.  Applica- 
tion   filed    March   9,    1S99. 

In  combination  with  a  mouthpiece  of  a  sp^akine  instru- 
ment is  a  removable  cap  applied  to  the  end  thereof,  a  dis- 
infectant secired  in  the  c^p  and  me  ins  for  express  ng  the 
dsii.fectant  from  the  cap  in  the  act  of  removing  ihe  cap. 

6-13-327-  Mine  Trolley  Hanger.  George  E.  Jainme, 
Jr.,  Pittsburg,  Pa.  Application  filed  June  17, 
1899. 

The  hanger  comprises  a  tube  having  a  split  upper  end.  a 
plug  c  irried  by  the  tubj  inserted  in  the  upner  end  and 
operating  to  expand  the  same  automatically  -*nd  secure  the 
hanger  10  the  roof  of  th-j  mi-iewiei  introduced  into  the 
latt-r  with  ths  tube,  and  an  i  isulator  s  cured  to  the  lower 
eua  of  the  tube. 

643.367.  Influence  Machine.  Henry  E.  Waite,  New 
York.   N.  Y.     Application  filed  August  2,  1898. 

In  the  machine  are  combined  an  air-tight  indosi  'a  cas« 
hiving  an  in  et  and  an  outlet  opining,  means  for  fJi  cing 
air  or  gas  under  pressure  into  fie  case  through  ihe  inlet 
opening,  and  means  for  extracting  the  m  iisttire  from  i  r 
drying  the  air  previous  to  its  being  introduced  into  the 
case. 

043*379-  Printing  Telegraph.  Leo  Ivamm,  London, 
England.     Application  filed  November  21,  1S98. 

The  apparatus  has  a  trailing  arm  and  a  printing  sector 
moving  with  the  arm  and  mounted  on  a  spindle,  a  hook  or 
catch  for  retaining  the  arm  in  its  zero  position,  a  lever 
carrying  the  catch  on  one  end  and  having  the  other  end 
adapted  for  completing  an  electrical  circuit,  a  frame 
operated  by  the  depression  of  the  key  levers  and  means 
for  connecting  the  frame  with  the  lever  so  arranged  that 
when  one  of  the  key  levers  is  depressed  the  lever  will  be 
operated  to  release  the  trailiog  arm  and  to  complete  the 
electrical  circuit. 

643.392.  Electric  Meter.  John  H.  Barker  and 
James  A.  Ewing,  Cambridge,  England.  Appli- 
cation filed  August  14,  1899. 

In  the  meter  are  a  pivoted  or  suspended  magnetic 
brake  comprising  one  or  more  magnets,  a  conductor  mov- 
ing in  the  magnetic  field  of  the  brake,  means  for  control- 
line  the  imtion  of  the  brake,  and  an  indicator  far  multi- 
plying and  exhibiting  the  amount  of  such  motion, 

643,395.     Lamp  Shade.     Emil  T.  Berggren,  St.  Paul, 

Minn.,  assignor  of  one-half  to  Frederick  G. 
Bradbury,  St.  Paul,  Minn.  Application  filed 
April  26,    1897. 

An  incandescent  lamp  shade  ia  described. 

643,401.  Electric  Flashing  Switch.  Ambrose  L. 
Cotter,  Cleveland,  O,,  assignor  to  E.  L.  Browne, 
I  leveland,  O.  Application  filed  September  is. 
[899. 

An  electric  switcli  and  the  ma'n-line  circuit  are  com- 
bined with  an  electromagnet  and  connecting  mechanism 
to  throw  the  switch  when  the  magnet  is  energized,  a  sep- 
arate circuit  for  the  nugncl,  contact  members  in  the  cir- 
cuit, means  to  keep  the  members  in  contact  while  the 
magnet  is  energized  and  until  the  switch  has  been  thrown, 
and  means  to  keep  the  coatact  members  separated  for  an 
interval. 

643,405.  Burglar  Alarm.  John  T.  Friend,  Fort 
Wayne,  Ind.     Application   filed  August  3,   1899. 

Ton  claim  reads:  An  electric  circuit  closer,  consisting 
oT  a  plate  having  a  tube  mounted  thereon,  a  shell  having  a 
closed  end  adapted  to  reciprocate  upon  th?  tube,  a  piston 
head  loosely  fitting  in  the  tube,  and  having  a  connection 
with  a  contact  spring,  a  bifurcated  plate  having  contact 
poinis  ranging  upoo  either  side  of  the  contact  spring, 
and  means  in   connection  with    the  shell  for  actuating  the 

name, 


N34J3-  Electromagnetic  Variable-speed  and  Clutch 
Gearing.  Rankin  Kennedy,  Leeds,  England. 
Application  filed  February  20,   1899. 

In  the  clutch  combined  wi  h  the  driving  shaft  and  a 
multipolar  field  magnet  secured  to  the  same,  ihe  fieid 
magnet  having  but  one  coil  only  and  filling  tbe  space  be- 
tween the  pole  pieces,  the  pole  pieces  being  all  of  one 
polariiy  at  one  side  of  the  coil  and  all  of  opposite  polarity 
on  the  other  side  of  the  coil,  are  a  second  snaft  and  a  ring 
armature  of  copper  and  iron  and  a  support  for  connecting 
ihe  armature  to  the  shaft,  the  armature  closely  surround- 
ing the  ends  of  the  poles  of  the  field  magnet. 

643,414.  Surface-contact  Stud  for  Electric  Traction. 
William  Kingslard,  London,  England.  Appli- 
cation filed  October  4,   1899. 

The  stud  is  made  in  two  main  p  nts,  one  the  conducting 
ccntact  plate  and  the  other  forming  a  body  part,  to  receive 
the  contact  plate,  one  part  fitting  within  the  other  part 
wedge  fashi  m,  in  such  manner  that  ihe  contact  plate  can 
be  removed  fro.n  the  body  part  when  required. 

643,442.  Controller.  Thorsten  von  Zweigbergk, 
Cleveland,  O.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  company,  Pittsburg, 
Pa.     Application  filed  March  31,  1S99. 

A  governing  controller  adapted  to  govern  a  motor  and 
having  a  position  where  the  source  of  supply  is  discon- 
nected, means  whereby  such  controller,  when  it  comes 
into  such  position,  directly  closes  upon  itself,  a  circuit  in 
series  through  the  armature  and  held  of  the  motor,  are 
combined  with  a  reversing  switch  adapted  to  reverse  the 
motor  when  the  controller  is  at  such  position. 

043.484.  Microphonic  Transmitter.  Georges  F.  Du- 
pont,  Paris,  France,  assignor  to  Pierre  Germain, 
Fontenay-aux-Roses,  France.  Application  filed 
April  1,   1S98. 

A  microphone  is  described  which  consists  of  carbon 
disks,  a  plurality  of  cells  between  them,  granulated  carbon 
in  the  cells  and  springs  adapted  to  hold  the  disks  together, 
in  combination  with  a  vibrating  member,  to  which  the 
disks  are  attached  and  by  which  tbey  are  solely  carried. 

643,491.  Pyroxylin  Automatic  Electric  Fire  Alarm. 
Jehan  de  Froment,  Notre  Dame  de  Lourdes, 
Canada.     Application    filed   July   26,    1899. 

The  inventor  describes  a  thermostatic  aptaiatus  com- 
prising an  actuated  device,  an  operating  device  therefor, 
the  operating  device  comprisine  spring-pressed  members, 
a  continuous  locking  cord  engaging  both  members  and 
having  an  unbroken  stretch  between  them,  and  a  charge 
of  nighly  inflammable  material  independent  of  ihe  locking 
cord,  the  charge  being  held  between  the  members  and  en- 
gaging the  cord. 

6^3,501.  Trolley.  William  G.  Holmes,  Roseville, 
and  Henry  Holland,  Detroit,  Mich.  Applica- 
tion filed  March  31,   1S99. 

Combined  with  a  car  rorif  are  a  trolley  stani  se-ured  to 
and  mounted  for  longitudinal  travel  upon  the  roof  between 
two  posiiious  upon  opposite  sides  of  the  longitudinal  cen- 
ter thereof,  and  a  trolley  arm  rotatably  mounted  upon  the 
stand. 

643,506.  Electric  Clock.  Henry  Iversen,  Corsicana, 
Tex.     Application  filed  August  3,  1899. 

A  base  or  bracket  arranged  on  a  part  of  the  frame  of  the 
clock  has  an  adjustable  contact  screw,  an  elastic  contact 
sirip  insulated  on  the  base,  normally  in  contact  with  the 
screw  and  tnrved  tlurefroin  by  the  direct  action  of  the 
pend  ilium.  The  clock  10  be  com  rolled  h»s  a  ratchet  wheel 
nn  the  shaft  of  one  of  the  gears  of  its  train,  an  elbow  lever 
having  cne  arm  provided  with  a  pawl  engaging  the  ratchet 
wheel  and  the  other  arm  pivoted  near  its  extremity  to  a 
part  of  the  controlled  clock  casing,  an  armature  attached 
to  the  pivoted  arm  of  the  lever,  and  an  electromagnet  in 
operative  connection  wiih  the  armature. 

643.513.  Igniter  for  Explosive  Engines.  Fred  J. 
Macey,  Ontonagon,  Mich.  Application  filed 
August  26,  1S98. 

An  electric  firing  or  exploding  device  for  gas  engines  is 
described  which  comprises  a  movable  block  actuated  from 
the  engine,  a  bar  mounted  therein  and  having  a  spiral 
grooved  connect  on  therewith,  a  spring  connected  with  the 
bar  and  block,  and  a  firing  pin  carried  by  the  bar  and  en- 
tering the  filing  chamber. 


NO.    643  276. 

(.43,545.  Telephone  Telegraph.  All  Sinding-Lar- 
sen,  Fredriksvaern,  Norway.  Application  filed 
August  22,  1S99. 

In  a  telephone  system,  combined  with  the  main  line  are  a 
local  receiver  branch  and  a  grounded  signaling  branch,  an 
electromagnet  in  the  latter  branch,  two  armatures  there- 
for, one  actuating  the  signal  and  the  other  closing  an 
independent  circuit,  a  source  of  alternating  current,  and 
means  for  directing  either  alternating  or  unldirected  cur- 
rents to  line  from  an  alternating-current  source,  and  to 
receive  either  alternating  or  unidirected  currents  to 
operate  the  signal  or  the  circuit  closer. 

643,609.  Signaling  System.  John  J.  Ruddick,  New- 
ton. Mass.,  assignor  to  the  United  States  Elec- 
tric Signal  company,  Newton,  Mass.,  and  Port- 
land,  Me.     Application  filed  August   16,    1899. 

In  a  block-signaling  system  for  railways  are  a  main  cir- 
cuit, a  signal,  a  single  signaling  circuit  and  a  plurality  of 
mechanically  operative  circuit  controllers,  two  electro- 
magnets and  their  armatures,  the  armatures  being  always 
in  the  tifilds  of  their  re-pective  magnpts.  the  magnets  being 
adapted  to  be  electrically  connecled  with  ttie  main  circuit 
by  means  of  the  circuit  controllers  to  thereby  successively 
energize  the  magnets,  and  means  co-operating  with  the 
armatures  of  the  magnets  and  independent  of  the  circuit 
controllers,  whereby  the  signal  may  be  kept  operative  and 
the  magnets  be  kept  energized. 
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Light,  Heat  and  Power  at  the  Kankakee 
Hospital. 

During  the  last  three  years  extensive  alterations 
and  improvements  have  been  made  in  the  heating, 
lighting  and  power  plant  of  the  Illinois  Eastern 
Hospital  for  the  Insane  at  Kankakee.  Up  to  about 
three  years  ago  the  hospital  buildings,  which  are 
32  in  number  and  are  located  on  a  piece  of  ground 
about  40  acres  in  area,  were  heated  by  36  separate 
heating  plants,  and  the  buildings  were  all  lighted 
from  an  electric-light  plant  at  a  pressure  of  no  volts. 
The  power  that  was  necessary  for  operating  the 
s-hops,  laundry,  etc.,  was  supplied  by  separate  en- 
gines or  by  Hne  shafting  driven  by  large  Corliss 
engines  in  the  central  engine  and  dynamo  room. 
The   recent   changes   have   included  the   installation 


haust  steam  from  the  engines  and  pumps  is  turned 
directly  into  the  heating  mains  and  is  circulated 
under  a  pressure  of  not  exceeding  two  pounds.  The 
Paul  vacuum  system  is  used,  and  a  vacuum  of  10 
inches  is  generally  obtained.  There  is  a  total  of 
about  100,000  square  feet  of  radiating  surface  sup- 
plied from  the  one  plant,  many  of  the  cottages 
heated  being  at  a  distance  of  1.500  feet  from  the 
power  house.  It  is  believed  that  this  central-heating 
plant  is  the  largest  one  of  its  kind  in  the  United 
States,  if  not  in  the  world. 

In  the  boiler  room  are  three  hot-water  heaters, 
one  72  inches  by  14  feet  and  two  54  inches  by  14 
feet  in  size.  These  heaters,  which  utilize  a  part 
of  the  exhaust  steam,  supply  all  the  buildings  with 
hot  water,  including  the  laundry  and  a  bathhouse 
with  a  number  of  shower  baths  and  a  large  plunge 


panel  an  Sso-ampere  switch  for  the  100-kilowatt  unit. 
The  middle  panel  contains  a  2,000-ampere  ammeter, 
a  250-volt  voltmeter  and  switches  for  two  power 
circuits.  On  the  third  panel  are  a  1,000-ampere 
ammeter,  one  light  and  two  power-circuit  switches 
and  a  1,000-ampere  switch  for  the  150-kilowatt  unit. 
A  ground-detector  voltmeter  switch,  with  connec- 
tions for  10  circuits,  is  mounted  on  the  middle  panel. 
There  are  six  pressure  wires  leading  from  this  switch 
to  distant  points  on  the  circuits.  The  ammeters 
on  the  outer  panels  indicate  the  current  of  the  gen- 
erators, while  the  one  on  the  center  panel  is  con- 
nected with  the  bus-bars.  All  the  ammeters  and 
the  voltmeters  are  Weston  instruments.  The 
switches  are  all  of  the  double-pole  Ward  Leonard 
circuit-breaker  type. 

Fourteen  No.  0000  weatherproof  wires  leave  the 
switchboard  for  the  different  circuits  and  are  carried 
through  the  tunnels  to  the  different  buildings. 
Southeast  of  the  main  hospital  grounds  and  at  some 
distance  lies  the  hospital  farm.  Two  No.  4  wires 
carried  on  poles  supply  two  residences,  two  barns, 
a  root  cellar  and  milk  house  on  the  farm  with  light, 
and  will  eventually  furnish  power  for  two  motors  for 
cutting  feed.  About  3,000  i6-candlepowrer.  220-volt 
incandescent  lamps  are  used  in  the  buildings  of 
the  institution.  There  are  four  no-volt  arc  lamps, 
two  in  series,  used  for  interior  illumination,  and  15 
220-volt  enclosed  arc  lamps,  on  ornamental  posts,  for 


Fig.  2.     Motors  Driving  Ice  Machines.  Fig.  i.     Generating  Units  and  Switchboard. 
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of  a  large  central-heating  plant,  and  a  new  electric- 
light  and  power  plant  has  just  been  completed. 
This  electrical  plant  consists  of  a  220-volt  di- 
rect-current system,  using  the  old  no-volt  mains 
for  supplying  the  light  and  furnishing  power  for 
22  motors,  thus  doing  away  with  the  complicated 
and  uneconomical  system  of  shafting  and  the  sep- 
arate engines. 

The  boiler  plant  consists  of  a  250-horseDOwer 
Standard  water-tube  boiler,  two  225-horsepower 
Erie  City  water-tube  boilers  and  four  horizontal 
fire-tubular  boilers,  60  inches  by  16  feet  in  size  and 
rated  at  about  100  horsepower  each.  The  water- 
tube  boilers  were  installed  quite  recently.  Thev  re- 
placed six  old  fire-tubular  boilers  like  those  still 
being  used.  The  boilers  are  equipped  with  smoke- 
less furnaces  and  burn  the  cheapest  grade  of  coal 
obtainable.  Steam  is  used  for  the  engines,  for  cook- 
ing  and   laundry    purposes    and    for   heating.     Ex- 


bath.  The  steam,  exhaust  and  hot-water  pipes  and 
electric-light  wires  are  carried  to  the  center  build- 
ing, which  is  the  largest  of  the  buildings,  through  a 
corridor,  and  to  the  other  buildings  by  means  of 
brick  tunnels,  radiating  from  the  power  house. 

In  the  engine  room,  views  of  which  are  shown 
in  Figs.  1  and  2,  are  located  the  generating  units 
and  a  refrigerating  plant.  The  former  consist  of 
two  tandem-compound  Ideal  engines  direct-con- 
nected to  Western  Electric  six-pole,  direct-current 
generators.  The  larger  unit  consists  of  a  230-horse- 
power  engine  and  a  150-kilowatt  generator,  while 
the  other  is  made  up  of  a  175-horsepower  engine 
and  100-kilowatt  dynamo.  These  units  and  the 
switchboard  are  shown  in  Fig.  1. 

The  switchboard  consists  of  three  white-marble 
panels.  On  the  left-hand  panel  are  mounted  a  600- 
ampere  ammeter,  one  arc-light  switch,  two  incan- 
descent-lighting switches,  and  at  the  bottom  of  the 


lighting  the  grounds.  The  wiring  of  the  plant  and 
the  installation  of  the  switchboard  were  executed 
by  the  Western  Electric  company,  the  Simplex  Elec- 
trical company  furnishing  the  wire. 

Fig.  2  illustrates  the  end  of  the  engine  room  op- 
posite from  the  engines,  which  contains  two  Linde 
ice  machines,  built  by  the  Fred  W.  Wolf  company 
of  Chicago.  Each  machine  is  belted  to  a  35-horse- 
power,  four-pole,  compound-wound  Western  Elec- 
tric motor,  operating  at  425  revolutions  a  minute. 
Each  of  the  ice  machines  has  a  capacity  of  20  tons 
of  refrigeration.  The  direct-expansion  system  of 
U'frigeration  is  used,  ammonia  being  circulated 
through  pipes  in  the  rooms  to  be  cooled.  There 
are  nine  of  these  rooms,  and  they  are  used  for 
vegetables,  meat,  milk,  butter,  etc.  The  ammonia 
is  circulated  under  a  pressure  of  about  60  pouuds. 
with  a  back  pressure  of  30  pounds  during  cool 
weather,  while  in   summer  the  pressure  is  between 
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loo  and  115  pounds,  the  return  pressure  remaining 
about   the   same. 

In  rear  ui  the  power  house  is  an  ice  plant,  with  a 
capacity  of  about  three  tons  a  day.  which  is  used 
to  supply  ice  for  table  use  and  to  help  out  the  supply 
of  natural  ice.  which  in  this  locality  is  often  insuffi- 
cient for  the  needs  of  the  institution.  This  plant 
operates  on  the  brine  system,  a  one-horsepower 
motor  being  used  to  drive  apparatus  for  stirring  the 
1  Hue  in  the  tank  beneath  the  ice  trays. 

In  the  laundry,  which  adjoins  the  power  house, 
electricity    i5    depended    upon    entirely     for     power. 


direct-connected  disk-fan  motors,  and  for  about  30 
desk-fan   motors,   used  in   different  buildings. 

A    private    telephone    exchange,    with    a    50-drop 

switch! 1,   is  placed  in  the  center  building,  there 

being  47  telephones  distributed  throughout  the  in- 
stitution. An  electric  watch-clock-register  system 
is  installed  in  the  buildings,  with  65  clocks,  for  use 
of  the  night  watchmen.  These  clocks  all  register 
in  a  large  Howard  clock  register  in  the  main  cor- 
ridor of  tin  center  building.  A  Gamewell  lire-alarm 
system  is  also  installed  on  the  grounds,  with  16  Ure- 
al;,mi  boxes.     A  well-equipped  lire  and  engine  house 


•An  eight-inch  and  two  four-inch   mains  supply   the 
water  ser\ice  of  the  buildings. 

About  $100,000  in  improvements  has  been  ex- 
pended at  the  hospital  during  the  last  three  years, 
the  recent  improvements  in  the  electrical  plant  cost- 
ing about  $50,000.  Kohler  Bros,  of  Chicago  were 
the  general  contractors  for  the  entire  electrical 
equipment  and  changes  in  the  plumbing  system,  the 
other  companies  already  mentioned  being  sub-con- 
tractors under  them.  Charles  G.  Armstrong  of 
Chicago,  wdio  has  been  the  consulting  engineer  for 
the  Eastern  Illinois  Hospital  for  three  years,  de- 
signed the  improvements  in  the  healing  plant,  as 
well  as  in  the  water  and  electrical  plants.  Further 
changes  in  the  near  future  are  contemplated.  These 
will  include  the  adoption,  on  quite  an  extensive 
scale,  of  electric  cooking  and  heating  for  culinary 
purposes.  At  present,  in  each  of  two  hospital  build- 
ings or  infirmaries,  are  numerous  electric-cooking 
devices,  such  as  ovens,  broilers,  teakettles,  immer- 
sion coils  and  gruel  cookers,  but  it  is  planned  to 
adopt  electricity  for  cooking  in  all  of  the  kitchens 
of  the  different  buildings,  thus  doing  away  entirely 
with  gas,  which  is  largely  used  now.  The  use  of 
electricity  planned  for  the  laundry  will  also  remove 
the  necessity  of  gas  heating,  and  the  gas  plant  will 
be  abandoned.  It  is  possible,  also,  that  electric  pumps 
will  be  installed  in  the  pumping  station,  and  when 
this  is  done  all  the  power,  light  and  heat  used  on 
the  grounds  will  come  from  the  one  central  power 
house. 


COMMUNICATIONS. 
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LIGHT,     HEAT    AND    POWER    AT    THE    KANKAKEE    HOSPITAL.  —  MACHINE    ROOM    OF    LAUNDRY. 


There  are  three  main  rooms — the  wash  room,  the 
machine  room  and  the  ironing  room.  In  the  wash 
room  a  10-horsepower  motor,  supported  on  the  wall, 
drives  a  shaft  to  which  are  belted  two  40-inch  cen- 
trifugal wringers  or  extractors.  The  remainder  of 
the  room  is  mainly  occupied  by  11  washing  ma- 
chines, driven  in  combinations  of  four,  three  and 
tour  machines  by  three  five-horsepower  motors,  sit- 
uated near  the  ceiling  of  the  n  om  and  connected 
each  to  its  own  line  of  shafting. 

In  the  machine  room  of  the  laundry  (Fig.  3)  arc 
placed  the  mangles,  body  irons,  tumblers,  etc.  At 
the  end  <>i  the  room  are  two  mangles  driven  by 
a  j1  i-horsepower  motor.  A  31,4-horsepower  motor 
on  the  right  side  of  the  room  drives  three  ''body 
irons*1  and  a  shirt  ironer,  while  on  the  opposite 
side  of  the  room  is  a  21  i-liorsepowcr  motor,  fur- 
nishing power  for  two  body  irons  and  a  tumbler. 
The  body  irons,  which  consist  essentially  of  two 
long  iron  cylinders,  are  heated  by  means  of  a  gas 
ami  air  blast.  It  is  planned,  however,  to  heat  these 
irons  in  the  future  by  electricity. 

The  ironing  room  is  shown  in  Fig.  4.  It  con- 
tains  tables  for  about  50  irons.  At  present  there 
are  installed  eight  electric  smoothing  irons  of  the 
type  made  by  the  heating  department  of  the  Simplex 
company,  and  the  management  of  the  hospital  con- 
templates changing  all  of  the  irons  soon  to  elec- 
trically heated  ones.  \i  present  those  not  of  the 
electric  type  are  heated  on  a  large  gas  heater  in  the 
center  of  the  room. 

The  shop  building  contains  a  machine  shop  in 
the  basement,  a  carpenter  shop  on  the  first  floor 
and  a  patients'  workshop  on  the  floor  above.  All 
of  the  machines  are  electrically  driven,  many  of  them 
having  individual  motors,  in  the  machine  shop  a 
five-horsepower  motor  operates  two  pipe  machines 
and  another  five-horsepower  motor  drives  a  ma- 
1  hinc  lathe  and  drill  press.  Nearly  all  the  machines 
in  the  carpenter  shop  above  art.  belted  to  motors 
suspended  from  the  ceiling  of  the  room  below. 
These  motors  and  the  driven  machines  are  as  fol- 
lows: Seven  and  one-half -horsepower  motor,  driv- 
ing one  sticker;  '-  hoi  epower.  one  tenoner;  one 
power,  one  jig  saw;  j'i  horsepower,  one  band 
saw;  2*J4~horscpower,  »nc  grindstone  and  one  emery 
wheel;  10-horsepower,  one  planer,  one  saw  and  one 
jointer.  In  the  carpenter  shop  itself  is  a  3%-horse- 
power   motor,    operating   a    boring    machine    and    a 

lathe,  and  a  one-horsepower  1 r,  which  is  belted 

I.-  a  printing  press  in  th<   patients'  workroom  above. 

In  the  bakery  is  a  [o-horsepower  motor  belted 
to  a  seven-barrel  vVesterman  dough  mixer  (Fig. 
1  \  2%-horsepower  motor  in  one  of  the  wards 
drives  r_l  si  wing  machines  by  means  of  a  long  shaft. 
All  of  the  motors  used,  with  the  exception  of  the  two 
on  nee  ted  to  the  ice  machines,  are  of  the  Milwaukee 
Electric  company's  multipolar  type  and  are  con- 
nected to  the  220-voIt  mains.  The  motor  panels 
and  starting  rheostats,  some  of  which  are  shown  in 
Figs.  3  and  5.  are  of  the  Cutler-Hammer  manufac- 
ture.    Electric  power  is  also  used  for  two  36-inch 


is    supplied   with   hand-hose   reels   and   a  hook-and- 
ladder   wagon. 

The  water  supply  of  the  hospital  is  taken  from 
the  Kankakee  River,  which  runs  through  the 
grounds.  A  large  pumping  station  is  built  on  the 
bank  of  the  stream.  Water  is  pumped  through  an 
intake  pipe  by  rotary  pumps  into  a  large  settling 
basin,  where  it  is  filtered  through  a  sand  filter,  and 
is  then  pumped  into  a  large  steel  tank  at  the  top 
of  a  100-foot  stone  towrer.  The  pumping  machinery 
consists  of  a  Blake  compound  condensing  and  a 
Worthington  compound  non-condensing  pump,  ca- 


Mr.  Hering  Suggested    as    President  of 

the  Institute. 
To  the  Editor  of  the  Western  Electrician: 

I  hope  it  will  not  be  asking  too  great  a  favor  to 
request  the  publication  of  this  letter  in  your  columns, 
the  purpose  of  which  is  to  give  the  widest  possible 
publicity  to  the  qualifications  which,  in  the  opinion 
of  many  members  of  the  American  Institute  of  Elec- 
trical Engineers,  eminently  fit  a  certain  member 
thereof  to  rill  the  office  of  president  for  the  coming 
year.     I    refer    to    Mr.    Carl   Hering. 

The  names  of  other  members,  and  most  admirable 
names,  too,  have  been  mentioned  for  the  office,  but 
it  would  seem  that,  at  this  particular  time,  when 
the  Institute  has  in  contemplation  a  joint  meeting 
with  the  British  Institute  of  Electrical  Engineers, 
and  some  of  its  members  are  to  participate  in  the 
International  Electrical  Congress  at  Paris,  the  se- 
lection  of  Mr.    Hering  would  be  wise. 

Hitherto  Mr.  Hering  has  filled  the  offices  of  vice- 
president  and  manager,  and  served  upon  the  council 
for  five  years.  He  has  prepared  and  read  several 
papers  before  the  Institute,  was  its  delegate  to  the 
International  Congress  of  Electricians  in  Paris  in 
1889,  chairman  of  the  delegation  from  the  Institute 
to  the  Frankfort  International  Congress  of  1S91,  and 
a  delegate  to  the  International  Congress  of  Elec- 
tricians at   Chicago,    1893. 

Mr.  Hering  was  sent  to  the  Paris  Exposition,  1S89, 


FIG.     4.        LIGHT.    HEAT    AND    POWER    AT    THE    KANKAKEE    HOSPITAL  — IRONING    ROOM    OF    LAUNDRY. 


pablc  of  furnishing  together  about  5,000,000  gallons 
of  water  a  day.    The  average  daily  consumption  of 

water  for  the  last  two  years  during  the  summer  was 
2,000.000  gallons  a  day.  but  with  modernized  plumb- 
ing and  other  improvements  this  was  cut  down  to 
750,000  gallons  a  day.  The  boiler  plant  for  the  pump- 
ing station  consists  of  a  250-horsepower  Cahall  and 
two  ioo-horsepower  horizontal  fire-tubular  boilers. 
Two  10-inch  mains  lead  from  the  pump  house  about 
the  grounds  for  lire  and  sprinkling  purposes.  These 
mains  are  separate  from  the  service  mains  and  a 
200-pound   pressure  can  be  supplied  in  case  of  fire. 


by  the  United  States  government,  to  report  upon 
the  electrical  exhibits,  and  was  on  the  jury  repre- 
senting the  United  States.  He  also  served  upon  the 
juries  of  award  and  the  test  commissions,  Vienna 
International  Electrical  Exhibition,  1883,  Philadel- 
phia International  Electrical  Exhibition.  1884,  and 
Frankfort  International  Electrical  Exhibition,  1891. 
lie  also  represented  the  Franklin  Institute  at  the  ex- 
hibition last  mentioned. 

Naturally,  Mr.  Hering  has  a  wide  acquaintance 
among  men  in  all  branches  of  the  electrical  pro- 
fession    abroad.     And,    further,     having    a     perfect 
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knowledge  of  the  French  and  German  languages, 
he  is  able  to  meet  such  men  upon  their  own  ground 
in  every  sense  of  the  term,  which  is  a  matter  of  the 
greatest  importance  to  the  Institute  this  year,  when 
its  president  is  expected  to  maintain  its  credit,  and, 
if  possible,   increase  its  prestige  in  Europe. 

Mr.  Hering  is  a  graduate  of  the  University  of 
Pennsylvania,  1SS0.  Later  he  was  a  student  under 
Professor  Kittler,  and,  for  a  lime,  the  latter's  assist- 
ant. For  some  16  years  he  has  been  a  frequent 
contributor  of  articles  to  the  technical  press. 

Finally.  Mr.  Hering  is  possessed  of  a  good  degree 
of  modesty,  which  is  not  always  out  of  the  way  in 
one  possessing  his  attainments.  So  far  as  I  am 
able  to  ascertain,  he  has  not  sought  the  office  of 
president,  but  other  members  of  the  Institute  have 
sought  him  out  as  the  most  desirable  candidate  for 
that  office  at  this  time,   all  things  considered. 

CHAS.   L.   CLARKE. 

Now  York,  February  20,  1900. 


Meter  Rates  and  Discounts. 

To  the  Editor  of  the  Western  Electrician: 

Your  communication,  dated  February  6th,  from 
Mr.  Charles  D.  Heile.  has  been  read  with  consid- 
erable interest.  If  Mr.  Hcile  will  analyze  this  ques- 
tion more  in  detail,  I  think  he  will  find  it  a  very- 
hard  matter  to  gain  the  desired  end   on   the  lines 


FIG.   5.       LIGH  T,     HEAT     AND     POWER     AT     THE     KANKAKEE 
HOSPITAL. — MOTOR    DRIVING    DOUGH    MIXER. 

that  he  indicates.  The  statements  contained  in  his 
communication  are  generally  too  indefinite  to  be 
expediently  disproved,  except  where  he  states  that 
by  the  use  of  the  Wright  demand  system  "a  per- 
fectly fair  and  equitable  system  of  charging  can  be 
established/'  If  Mr.  Heile..  or  anyone  else,  will 
give  us  detailed  instructions  of  how  he  expects  to 
establish  "a  perfectry  fair  and  equitable  system"  01 
charging  by  this  method,  I  will  promise  either  to 
disprove  his  contenticn  or  make  a  very  acceptable 
donation  to  any  charity  you  may  name.  Until 
more  convincing  proof  is  offered  of  the  error  of 
my  statement,  I  must  reiterate  my  assertion  that  no 
equitable  rate  system  is  generally  known.  My  an- 
swer to  his  card  is  prompted  by  a  desire  to  develop 
sufficient  interest  in  this  question  of  equitable  rates 
to  insure  a  proper  solution  to  a  question  which  I 
believe  is  of  the  utmost  importznee  to  all  central 
stations. 

HENRY"  L.  DOHERTY". 
Xew  York,  February  23>  1900. 


Electrical    Machinery  for    Philadelphia 
Mint. 

The  construction  of  the  new  mint  at  Philadelphia. 
at  a  cost  of  nearly  $2,000,000,  is  almost  completed; 
in  fact,  in  a  report  upon  the  subject  to  Congress  by 
Assistant  Secretary  of  the  Treasury  Spaulding,  it 
is  stated  that  the  establishment  will  be  ready  for 
occupancy  by  the  middle  of  the  coming  summer. 
A  requisition  is  now  made  for  an  appropriation  of 
S440.185  for  new  machinery  with  which  to  equip 
it.  This  would  include  four  150-horsepower  boil- 
ers at  $17,500;  four  direct-connected  engines  and 
dynamos,  at  $35,000;  switchboard,  $5,000;  telephones, 
S500;  wiring  for  motors,  $10,000;  distribution  boards. 
$4,000;  circuit-breakers  and  switches,  $3,500,  and 
motors  for  carpenter  shop,  $4,000.  All  the  fore- 
going apparatus  is  to  be  installed  in  the  general 
department.  In  addition  to  this,  it  is  proposed 
to  install  in  the  coining  department  14  45-horse- 
power  electric  motors,,  at  $1,000  each;  16  five-horse- 
power cutting  motors,  at  $200  each;  six  25-horse- 
power  finishing  motors,  at  $700  each,  and  one  five- 
horsepower  hydraulic  motor,  at  $200.  In  the  coin- 
ing room  there  will  be  30  five-horsepower  motors 
for  presses,  at  $200  each,  and  15  five-horsepower 
motors  for  milling,  at  S200  each.  An  electro-re- 
fining equipment  is  wanted  for  the  melting  and  re- 
fining department,  at  $4,000;  also,  motors  for  the  en- 
graving department. 


American  Street    Railway   Association. 

Secretary  T.  C.  Penington  of  the  American  Street 
Railway  associafion  has  issued  a  circular  giving  fur- 
ther particulars  of  the  arrangements  for  this  year's 
convention  of  the  association  at  Convention  Hall, 
Kansas  City,  on  October  i6Lh,  17th,  18th  and  19th. 

Papers  will  be  read  on  the  following  subjects; 
"Double-truck  Cars;  How  to  Equip  Them  to  Ob- 
tain Maximum  Efficiency  Under  Varying  Condi- 
tions;'7 "Construction,  Operation  and  Maintenance 
of  Roads  that  Operate  20  Cars  or  Less;"  "Compari- 
sons of  the  Various  Systems  of  Electrical  Distribu- 
tion for  Street  Railways;"  "Consolidation  of  Street 
Railways  and  Its  Effect  Upon  the  Public;"  "The 
Store  Room  and  Store-room  Accounting;"  "Paint- 
ing,  Repainting  and   Maintenance  of  Car  Bodies." 

A  large  exhibition  of  street-railway  supplies  is 
expected.  The  building  contains  50,000  square  feet 
of  floor  space,  without  a  post  or  obstruction  of  any 
kind.  Friday,  October  19th,  has  been  set  apart  as  a 
day  for  the  examination  of  the  exhibits.  No  ses- 
sion of  the  association  will  be  held  on  that  day,  so 
■hat  all  may  have  plenty  of  time  to  view  the  exhibits. 
It  is  earnestly  requested  that  managers  have  their 
heads  of  departments  present  on  that  day.  The  an- 
nual banquet  will  be  held  on  Friday  evening,  when 
the  new  officers  will  be  installed. 

The  headquarters  of  the  association  will  be  at  the 
Midland  Hotel,  with  rates  ranging  from  $3  to  $6  a 
day  on  the  American  plan,  but  the  New  Coates, 
Savoy  and  Baltimore  are  also  first-class  houses,  in 
close  proximity  to  the  hall,  and  with  rates  ranging 
from  $2.50  to  $6  a  day.  The  executive  committee 
advises  all  who  desire  rooms  to  apply  at  once.  The 
rooms  at_  the  Midland  will  not  be  assigned  until 
March  15th,  and  will  be  assigned  in  the  order  in 
which  applications  are  received.  Railroad  rates  will, 
in  all  probability,  be  as  before — 1  J-3  fare  for  the 
round  trip.  


New  York  Automobile  Show. 
The  plans  for  the  first  automobile  show  to  be 
held  in  New  York  city  have  now  taken  definite 
shape.  The  exhibition  will  be  held  from  November 
loth  to  24th  inclusive,  the  last  five  days  being  co- 
incident with  the  dates  of  the  horse  show.  Grand 
Central  Palace,  which  has  been  chosen  for  the  ex- 
position, will  provide  100,000  square  feet  of  floor 
space  for  automobile  exhibits.  Ample  space  will  be 
provided  for  showing  the  vehicles  in  motion.  The 
exposition  will  be  under  the  management  of  Mar- 
cus Nathan,  who  managed  the  three  electrical  show^ 
held  in  New7  York.  Charging  stations  will  be  in- 
stalled at  convenient  locations  and  electric  current 
supplied  for  charging  vehicles  free  of  cost  (both 
for  use  in  the  exposition  hall  and  on  the  streets 
during  the  hours  when  the  show  is  not  open). 


National  Electric  Light  Association. 

The  Central  Passenger  association  has  granted  a 
special  rate  of  a  fare  and  one-third  on  the  certificate 
plan,  from  all  points  in  its  territory  to  Chicago  and 
return,  for  delegates  and  friends  attending  the  twen- 
ty-third convention  of  the  National  Electric  Light 
association,  which  is  to  be  held  in  Chicago  begin- 
ning May  22d.  It  is  expected  that  the  various  other 
passenger  associations  will  announce  the  same  con- 
cession at  an  early  date. 


Mr.  Moland  of  Montevideo.  Minn.,  contemplates 
establishing  electric-light  plants  in  Renville  and  in 
Bird  Island.  Minn. 


Western  Electric  Exhibit  at  Paris. 

Mr.  J.  M.  Hollister,  a  well-known  Chicago  engi- 
neer, who  for  the  last  two  years  has  been  in  charge 
of  the  manufacture  of  dynamos  and  motors  for  the 
Western  Electric  company  in  Chicago,  will  sail  for 
Paris  on  the  14th  of  March,  to  take  charge  of  the 
Western  Electric  company's  exhibit  of  dynamo  ma- 
chinery at  the  Paris  Ex- 
position, where  he  will 
remain  until  the  exposi- 
tion closes.  Mr.  Hollister 
is  a  native  of  Vermont 
and  a  graduate  of  Tufts 
College,  Boston.  Since 
1S92  he  has  been  identified 
with  Chicago  interests. 
He  has  been  particularly 
active  in  promoting  the 
Chicago  Electrical  associ- 
ation, and  has  occupied  a 
number  of  important  offi- 
ces, being  now  the  presi- 
dent of  the  organization. 
The  electric-light  and 
nTrirTf.„  power  section  of  the   ex- 

1.    M.    HOLLISTER  i  ....         ...  ,.    ,     ,T        ,T     . 

1  hibit  with  which  Mr.  Hol- 

lister is  to  be  identified  will  consist  of  a  direct- 
current  power-transmission  plant  in  operation. 
The  generator  is  of  75  kilowatts'  capacity,  di- 
rect-driven by  a  motor.  The  machines  are 
erected  on  one  sub-base  and  connected  by  a  flex- 
ible insulating  coupling.  The  motors  will  range 
from  three-fourths  to  15  horsepower,  and  will  rep- 
resent three  standard  types  manufactured  by  the 
company,  viz.,  the  open,  semi-encased  and  encased. 
For  controlling  the  machines  there  will  be  installed 
an  ornamental  marble  switchboard,  upon  which  will 
be  mounted  all  instruments,  switches,  rheostats  and 
starting  boxes.  In  addition  to  the  above  apparatus, 
there  will  be  exhibited  fan  motors,  both  for  the 
ceiling  and  desk,  arc  lamps  for  continuous  current, 
a  complete  set  of  fire-alarm  and  police-call  instru- 
ments; also  a  complete  line  of  tele^raoh  insrfu- 
ments. 


Improved    Electromagnetic   Apparatus. 

Francisco  de  Borja  Pavon  of  Caibarien,  Cuba, 
has  invented  an  efficient  type  of  electromagnetic 
machine,  the  field  of  which  is  so  constructed  that 
the  lines  of  magnetic  force  are  concentrated  to 
cbtain  a  current  of  great  strength.  The  accom- 
panying illustrations  of  the  machine  are  taken  from 
the  Scientific  American,  which  briefly  describes  the 
apparatus. 

The  two  opposite  fields  consist  of  a  number  of 
tubular  cores  arranged  one  within  the  other,  the 
innermost  tubular  core  receiving  a  cylindrical  core. 


SINGLE-CIRCUIT    BIPOLAR  ELECTROMAGNETIC    MACHINE. 

The  cores  are  surrounded  by  windings,  so  arranged 
as  to  prevent  contact  of  their  walls,  and  are  inde- 
pendently supported  by  uprights  and  bases  forming 
complete  magnetic  circuits.  The  upper  portions  of 
the  uprights  are  made  in  the  form  of  yokes  screwed 
to  the  lower  portion,  so  that  the  sections  of  the 
polar  inductors  may  be  readily  removed  and  repaired. 

The  winding  of  the  cores  can  be  made  continuous, 
because  the  current  for  all  the  coils  is  the  same. 
But  for  the  purpose  of  easily  separating  the  parts, 
the  inventor  connects  the  ends  of  each  winding 
with  binding  posts  on  the  base,  and  thereby  attains 
the  same  result  as  if  he  had  used  a  continuous  wire. 
To  facilitate  the  interior  magnetization  of  the  tubu- 
lar cores,  each  is  longitudinally  slotted,  parallel  to 
its  axis. 

In  this  machine  the  electromagnets  are  excited  by 
the  same  current,  but  each,  with  the  uprights  and 
bases,  constitutes  an  independent  system  and  mag- 
netic circuit.  But  since  the  polar  tubular  ends  are 
introduced  one  within  the  other,  the  magnetic  force 
is  concentrated  toward  the  central  core  in  the  space 
between   the   opposite  polar   ends,    thus   producing 


DOUBLE-CIRCUIT      MULTIPOLAR      ELECTROMAGNETIC       MA- 
CHINE. 

an  increase"  of  the  magnetic  field  as  a  result  of  the 
common   action"  of  the   electromagnets. 

The  principle,  it  is  said,  can  be  applied  to  bipolar 
machines,  or  to  multipolar  machines  with  a  double 
circuit,  with  tubular  cores  cf  circular,  elliptical  or 
square  sections,   and  with  armatures  of  any  shape. 


Serpentine  Lightning, 

Dr.  J.  W.  Kales  of  Franklinville.  N.  Y..  a  volun- 
tary observer  for  the  United  States  Weather  Bureau, 
describes  what  he  thinks  may  be  a  newly  observed 
form  of  lightning:  "At  8:30  p.  in.,  August  26th,  a 
thunderstorm  moving  from  west  by  south  to  east 
by  north  passed  directly  over  this  station.  Heavy 
clouds  obscured  the  southern  sky,  while  the  north- 
ern sky  remained  clear.  It  was  quite  dark  when 
the  storm  reached  the  zenith.  The  lightning  flashes 
from  west  to  east  were  in  'the  upper  air,  between 
two  and  three  miles  from  the  earth.  Just  as  the  an- 
terior border  of  the  storm  cloud  reached  the  zenith 
a  lightning  flash  appeared  about  20°  south  of  zenith 
and  extended  fully  400  in  a  west-east  direction.  The 
color  was  light  yellow,  the  movement  slow,  and 
the  appearance  that  of  an  immense  boa-constrictor. 
There  was  the  oval  head,  slightly  raised,  the  con- 
striction forming  the  neck,  the  abdominal  enlarge- 
ment, the  long,  tapering  tail,  and  the  sinuous  glid- 
ing snake  motion.  A  few  moments  later  a  flash  of 
purple  zigzag  lightning,  moving  parallel  and  much 
more  swiftly,  passed  north  of  the  station.  To  the 
various  forms  (zigzag,  globe,  heat,  etc.)  of  lightning 
we  can  add  snake,  i.  e.,  serpentine  lightning.  This 
observation  was  clear  and  distinct."  The  editor  of  the 
Monthly  Weather  Review  seems  to  think  that  the 
varying  resistance  of  the  atmosphere  may  account 
for  the  various  forms  of  lightning  observed. 
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Electric  Power  Transmission        By      1 

Ph.  D.  New  York:  Electrical  World  and  Engi- 
neer. 1899.  Pp.,  505.  (Second  edition,  revised 
and  enlarged.)     Price.  $2  50. 

Dr.  Bell's  "practical  treatise  for  practical  men"  is 
well  known.  In  the  second  edition  a  new  chapter. 
"The  Present  State  of  High-voltage  Transmission," 
has  been  added,  and  such  changes  have  been  made 
in  the  preceding  chapters — with  the  insertion  of 
later  illustrations— as  were  necessary  to  bring  the 
work  up  to  date.  A  new  table  gives  data  of  elec- 
trical power-transmission  plants  in  the  United  States, 
la  and  Mexico,  operating  at  voltages  of  10.- 
000  or  over.  In  the  concluding  chapter  the  author 
gives  a  resume  of  -Mr.  C.  F.  Scott's  important  In- 
stitute paper  based  on  the  exhaustive  tests  of  Mr. 
Ralph  D.  Mershon  at  Telluride,  Colo.,  and  con- 
cludes that,  with  proper  precautions,  there  seems 
to  be  no  very  grave  difficulty  in  working  transmis- 
sion lines  at  40,000  or  50,000  volts.  As  a  class,  the 
plants  using  10.000  volts  or  more  have  given  sin- 
gularly  little  trouble  and  have  been  remarkably  tree 
from  accidents  of  all  sorts,  and  in  general  the  out- 
look for  transmission  work  is  bright. 

The  book,  as  a  whole,  is  a  valuable  engineering 
treatise,  giving  elementary  principles  and  practical 
information  in  relation  to  prime  movers,  electric 
currents,  line  construction,  commercial  considera- 
tions and  other  branches  of  the  subject.  Mathemat- 
ical demonstrations  are  used  but  sparingly.  The  new 
matter  adds  to  the  usefulness  of  the  volume,  which 
has  a  rightful  place  in  the  engineer's  library. 

Manual   of    Electrical    Undertakings,     1899-1900. 
(Published  annually.)     Compiled  under  the  direc- 
tion of  Emile  Garcke.     London:     1899.     Pp.,lxv., 
1.036.     Price  (in  England),  12s.  6d. 
The  fourth  volume  of  this  annual  is  a  bulky  one, 
and  it  seems  to  be  a  complete  directory  of  the  elec- 
trical industries  in  Great  Britain,  with  some  general 
and    historical    matter.     Some    statistics    are    given, 
from   which   it  may  be  noted  that  the  total  capital 
subscribed  for  electrical  undertakings  noted  in  the 
look  is  i105.977.719.     The  manual  is  clearly  printed 


isolated  plant  in  cold-storage   house. 

and  is  undoubtedly  a  valuable   reference  book   for 
English  electrical  men. 

Power  Transmitted  bv  Electricity.  By  Philip  At- 
kinson, Ph.  D.  New  York:  D.  Van  Nostrand 
company.  1S99.  Pp.,  ix.,  241.  (Second  edition, 
fully   revised.)     Price,   $2. 

Another  edition  of  Professor  Atkinson's  ele- 
mentary book  on  the  uses  of  electricity  for  power 
having  beer,  called  for,  the  former  title,  "The  Elec- 
tric Transformation  of  Power,"  was  dropped  and 
the  one  now  in  use  was  substituted.  It  is  stated 
I  hat  the  work  has  been  fully  revised,  and  although 
a  glance  through  the  book  reveals  some  familiar 
illustrations  and  diagrams  of  the  years  aforetime,  it 
i-  evident  that  considerable  new  matter  has  been 
added.  The  volume  make  no  pretense  at  profundity; 
it  is  intended  for  non-technical  readers,  and  is  mainly 
made  up  of  an  account  of  the  principle  of  the  elec- 
tric motor  and  desctiptions  of  apparatus. 

Signaling  Across  Space  without  Wires  By  Oli- 
ver J.  Lodge.  D.  Sc.  London:  The  Electrician 
Printing  and  Publishing  company.  Pp.,  133,  with 
67  diagrams  and  illustrations.  (Third  edition, 
with  new  material.)  Price  (in  England),  five  shil- 
lings. 

This  thin  volume  is  a  description  of  the  work  of 
Hertz  and  his  successors,  as  the  sub-title  assures 
us.  It  is  based  on  a  lecture  given  by  Professor 
Lodge  before  the  Royal  Institution  of  Great  Britain 
on  June  1.  1894.  This  lecture  related  to  the  Hertzian 
wave  experiments  and  was  delivered  before  space 
telegraphy,  based  upon  the  work  of  Hertz,  had  come 
into  the  realm  of  accomplishment.  However,  it  is 
followed,  in  the  book,  by  various  notes  and  ap- 
pendices, which  relate  to  telegraphic  applications, 
the  history  of  the  coherer  and  divers  experiments. 
Dr.  Lodge  is  himself  an  ardent  and  well-informed 
investigator  of  the  phenomena  of  electrical  oscilla- 
tion, and  it  is  interesting  to  note  his  estimate  of  the 
value  of  Marconi's  work.  He  is  not  over-enthusi- 
astic, but  he  does  say  this:  "The  pertinacious  way 
in  which  Mr.  Marconi  and  his  able  co-operators 
have,  at  i^riat  expense,  gradually  worked  the  method 
up  from  its  early  difficult  and  capricious  stage  to  ils 


n  -ini  great  distances  and  comparative  dependable- 
r.ess   is  worthy  of  all  praise." 

The  book  is  fragmentary  and  discursive  in  char- 
acter, but  much  valuable  information  may  be  found 
within  it  relating  to  the  work  of  Hertz,  Wiede- 
mann, D.  E.  Hughes,  J.  J.  Thomson,  FitzGeralci, 
B  iys,  Mmchiit.  Branly,  Boltzman,  Righi,  Popoff, 
Marconi.  Slaby,  Ducrelet.  Blondel.  Muirhead,  Bose, 
and  of  the  author  himself,  whose  system  of  "syn- 
tonic telegraphy"  is  described  at  some  length. 

American  Institute    of    Electrical    Engineers. — 
Handbook  for  the  Year  1900    New  York:  Offices  of 
the  Institute.  26  Cortlandt  street.     Pp.,  iv.,  140. 
This  useful  little  volume,  prepared,  no  doubt,  by 
Secretary   R.  W.   Pope,   although   that  fact  is   not 
stated,  contains  exactly  the  information  one  wants 
about  the   Institute  and   its   members — a  historical 
sketch,  lists  of  papers  and  authors  from  the  begin- 
ning, names  of  past  and  present  officers,  constitu- 
tion, a  complete  catalogue  of  members  and  the  like. 
The  important  report  of  the   committee  on   stand- 
ardization is  given  in  full.     Mr.  Pope,  in  making  this 
handbook,  has  compiled  a  reference  book  of  much 
value. 

Condensers.  By  F.  R.  Low.  New  York:  Power 
Publishing  company.  1900.  Pp.,  79,  with  33  dia- 
grams.    Price,  50  cents. 

This  pamphlet  consists,  essentially,  of  a  series  of 
lectures  and  articles  upon  the  subject  of  steam  con- 
densers, reprinted  from  the  columns  of  Power.  The 
work  treats  of  the  subject  in  a  very  thorough  man- 
ner, and  the  explanations  and  descriptions  are  pre- 
sented in  language  which  can  be  readily  understood 
by  almost  anyone.  After  a  general  elementary  dis- 
cussion of  atmospheric  and  absolute  pressure,  the 
fundamental  principles  of  the  condenser,  its  advan- 
tages and  disadvantages,  etc.,  the  author  takes  up 
specifically  the  different  types  of  condensers.  The 
principles  of  the  jet  condenser,  the  surface  con- 
denser, the  injector  or  siphon  condenser  and  the 
exhaust-steam  induction  condenser  are  all  fully  ex- 
plained. The  diagrams  serve  to  make  more  clear 
lite  descriptions  and  explanations  of  the  different 
types  of  apparatus.  Under  the  head  of  "Condenser 
Capacities"  are  given  several  tables  and  solutions  of 
problems  that  are  likely  to  arise  in  designing  a  con- 
denser plant.  At  the  end  of  the  book  are  tables  of 
some  of  the  leading  steam  pumps  on  the  market, 
giving  their  sizes,  capacities,  speed,  displacement 
and  other  data. 

Science  Abstracts.  Edited  by  W.  R.  Cooper,  M. 
A.,  B.  Sc,  and  issued  under  the  direction  of  the 
Institution  of  Electrical  Engineers  and  the  Phys- 
ical Society  of  London.  (Published  monthly.) 
New  York:  Spon  &  Chamberlain.  Price,  $6  per 
annum. 

The  index  to  the  second  volume  of  "Science  Ab- 
stracts" (for  1899)  and  the  addition  of  a  new  de- 
partment in  the  January  number  call  attention  again 
to  this  best  of  all  technical  indexes  for  those  in- 
terested in  electrical  and  mechanical  pursuits.  The 
publication  gives  abstracts  of  articles  appearing  in 
the  technical  journals  of  the  world  devoted  in  whole 
or  in  part  to  physics  or  electrical  engineering.  The 
work  is  comprehensive  and  excellently  well  done, 
and  the  authority  of  the  Institution  of  Electrical 
Engineers  and  the  Physical  Society  of  London  gives 
the  publication  the  stamp  of  official  disinterestedness. 
In  the  12  numbers  of  1899  2,000  articles  were  men- 
tioned, and  in  the  issue  for  January  of  this  year  there 
are  441  abstracts.  The  new  department  referred  to 
is  "Steam  Plant,  Gas  and  Oil  Engines,"  and  makes 
the  work  complete.  This  technical  index  is  most 
valuable  lo  all  technical  men  and  deserves  warm 
commendation. 


Isolated  Plant  in  Cold-storage  House- 
One  of  the  uses  to  which  light  is  put  in  the  ice 
plant  and  cold-storage  warehouse  at  Winfield,  Kan., 
is  in  "candling"  eggs,  and  for  this  purpose  the  elec- 
tric light  supplied  by  the  plant  herewith  illustrated 
is  said  to  be  far  superior  to  any  other  form  of 
illtiminant.  This  electric-light  plant  was  installed 
by  M.  W.  Baden,  a  young  electrical  man,  and  con- 
sists of  a  10-horsepower  upright  Westinghouse  en- 
gine belted  to  two  small  no-volt  dynamos — one 
a  Western  Electric  and  the  other  a  Triumph  ma- 
chine. There  is  a  three-panel  marble  switchboard, 
which,  with  the  engine  and  one  of  the  dynamos,  is 
shown  in  the  picture.  Eighty  incandescent  lamps 
are  wired  in  the  ice  plant  and  cold-storage  rooms, 
and  35  are  placed  in  the  packing-house,  1,200  feet 
distant.  Between  the  two  places  the  street  is  lighted 
from  this  plant  by  50-candlepower  lamps.  The 
ice  plant  has  a  capacity  of  40  tons  daily,  and  there 
is  120,000  cubic  feet  of  cold-storage  room. 


New  Suburban  Road  at  Cleveland. 

The  Cleveland  (O.)  and  Eastern  Railroad  com- 
pany commenced  its  electric-car  service  over  its  main 
line  from  Cleveland  to  Burton  on  February  22d. 
This  company  has  built  and  equipped  a  main  line 
of  about  33  miles  and  a  branch  to  Chardon.  nine 
miles  in  length,  since  March,  1898.  Work  is  rap- 
idly progressing  on  an  extension  of  the  main  line 
eastward  four  miles  fo  Middlefield.  The  power 
house,  which  is  located  at  Gates  Mills,  is  said  to 
he  the  largest  suburban  power  house  in  Ohio.  It 
is  equipped  wiih  Sterling  water-tube  boilers,  Rus- 
sell cross-compound  condensing  engines  and  Sie- 
mens &  Halske  direct-connected  generators. 


Plymouth  Corporation  Electric    Works. 

The  ceremony  of  opening  the  Plymouth  Corpora- 
tion Electric  Works  at  Prince  Rock  and  the  begin- 
ning of  the  electric-railway  service  took  place  on 
September  22d  last.  Plymouth  was  the  first  town 
in  England  to  be  incorporated  by  act  of  Parliament, 
and  was  also  the  first  city  to  install  an  electric  plant 
combining  both  lighting  and  power.  The  business 
of  the  corporation  has  had  so  rapid  a  growth  that 
within  six  months  of  commencing  operation  a  con- 
tract has  been  placed  which  will  double  the  supply 
of   current. 

The  power  plant  is  built  on  corporation  land  at 


FIG.    2.       PLYMOUTH      CORPORATION     ELECTRIC    WORKS  — 
SWITCHBOARD. 

Prince  Rock,  on  the  Cattewater,  the  estuary  of  the 
River  Plym.  Three  Lancashire  boilers,  rated  at 
350  horsepower  each,  furnish  steam.  They  are 
operated  at  a  pressure  of  130  pounds,  but  are  con- 
structed for  a  working  pressure  of  160  pounds,  to 
obviate  reducing  the  working  pressure  as  the  boil- 
ers become  old.  Welsh  coal  is  delivered  by  steamer 
to  the  wharf  alongside  the  power  house,  and  a 
branch  of  the  London  and  Southwestern  railway 
runs  in  front  of  the  works,  which  are  thus  supplied 
with  ample  freight  accommodations,  both  by  land 
and  water.  Mechanical  coking  stokers  are  fitted 
to  each  boiler,  and  a  complete  system  of  coal-hand- 
ling conveys  the  supply  of  fuel  mechanically  from 
the  coal  stores  to  the  furnaces.  An  electric  motor 
operates  the  mechanical  stokers.  An  economizer  of 
256  tubes  has  been  erected  beside  the  boilers.  A 
cast-iron  tank,  holding  28,000  gallons,  upon  the 
roof  of  the  coal  store,  is  fed  by  a  three-inch  pipe 
from  the  town  mains,  the  supply  of  water  being 
paid  for  at  2d.  (four  cent:!)  a  thousand  gallons. 
Alongside  the  power  house  there  will  shortly  be 
constructed  a  refuse  destructor  for  the  town   gar- 


FIG.    4.       PLYMOUTH     CORPORATION     ELECTRIC     WORKS. — 
NEW    RAILWAY    GENERATOR. 

bage.  The  electricity  committee  of  the  corporation 
will  pay  the  works  committee,  which  is  responsible 
for  the  destructor,  at  the  rate  of  one  farthing  (one- 
half  cent)  a  kilowatt-hour  of  electric  energy  pro- 
duced. This  arrangement  will  make  a  considerable 
saving  in  the  cost  of  fuel  for  the  electricity  works, 
and  will  give  over  $7,500  a  year  lo  the  credit  of 
the  destructor. 

The  generating  machinery  is  contained  in  a  build- 
ing constructed  principally  of  limestone,  procured 
on  the  site,  which  has  been  excavated  to  a  consid- 
erable depth  below  the  original  level.  The  spacious 
and  lofty  machinery  room  is  designed  to  accom- 
modate further  units  than  are  at  present  erected. 
The  lighting  and  power  plants  are  coupled  together 
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in  a  somewhat  ingenious  manner.  The  electrical 
equipment  of  the  railway  system  was  carried  out  by 
the  Westinghouse  company.  Fig.  1  shows  two  sets 
of  generators,  each  unit  consisting  of  a  high-speed 
compound  engine  of  150  horsepower,  turning  at  275 
revolutions  per  minute,  direct-coupled  by  means  of 
a  friction  clutch  to  an  alternator  of  100  kilowatts 
and  also  to  a  Westinghouse  generator  of  100  kilo- 
watts, both  being  on  the  same  side  of  the  steam 
engine.  The  engine  is  capable  of  driving  either 
the  alternator  or  the  generator  at  full  load,  or  both 


specified  capacity  of  600  ampere-hours  without  the 
voltage  per  cell  falling  below  1.85  volts. 

The  power  house  is  equipped  with  three  switch- 
boards for  the  lighting  and  power  circuits,  which 
arc  erected  on  a  gallery  upon  two  sides  of  the  ma- 
chinery room.  The  alternating-current  switchboard 
is  of  the  ordinary  pattern,  arranged  on  the  single- 
pole  principle.  The  direct-current  railway  switch- 
board is  of  the  usual  Westinghouse  design,  as  shown 
in  Fig.  2,  and  is  fitted  with  the  usual  instruments 
for   controlling  and   regulating    the     current.     The 
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at  half  load,  or  each  one  in  such  proportion  as  the 
calls  for  alternating  or  direct  current  may  require. 

A  storage  battery  is  in  parallel  with  the  generator. 
During  the  day  the  engine  can  be  run  at  full  load, 
the  alternator  supplying  whatever  small  amount 
of  current  is  required  for  lighting,  and  the  gener- 
ator supplying  direct  current  for  the  railway.  The 
storage  battery,  in  parallel  with  the  generator,  pro- 
vides for  am"  heavy  demand  for  the  railway  service, 
any  current  beyond  the  needs  of  the  line  being  stored 
by  the  battery.  By  this  means  a  practically  con- 
stant load  is  kept  upon  the  engines,  and  the  cells 
of  the  battery  are  continually  being  charged  or  are 
discharging,  according  to  the  demands  of  the  cir- 
cuit. 

During  the  evening  the  demand  for  current  for 
lighting  purposes  increases,  and  the  supply  of  cur- 
rent for  the  railway  is  gradually  taken  off  the  gen- 
erator and  supplied  by  the  battery,  leaving  the  en- 
gine free  to  drive  the  alternator  at  full  load  for 
lighting.  After  midnight,  when  the  lighting  cir- 
cuits are  virtually  closed  and  the  cars  have  ceased 
running,  the  generator  is  driven  at  full  load  for 
charging  the  battery,  until  six  o'clock  in  the  morn- 
ing,  when   the   cars   again   commence  to   run. 

The  power  house  also  contains  two  200-kilowatl 
alternators,  supplying  current  for  lighting,  driven 
at  250  revolutions  per  minute,  and  a  20-kilowati 
booster,  motor-driven,  used  in  scries  with  the  direct- 
current  generator,  so  that  the  bus-bar  pressure  need 
not  be  raised.  The  booster  generator  is  so  ar- 
ranged that  when  the  demand  for  current  is  equal 
to  the  output  of  the  generator,  the  battery  will 
neither  charge  nor  discharge.  When  the  line  cur- 
rent is  less  than  the  output,  the  booster  will  aid  in 
the  charging  of  the  cells.  When  the  line  current 
is  greater  than  the  output,  the  booster  will  add  a 
pressure  to  the  battery  circuit,  and  thus  help  it 
to  discharge. 

Between  each  of  the  engines  and  the  adjoining 
dynamo,  as  shown  in  the  illustration,  is  a  special 
shaft  coupling,  so  that  the  engine  can  be  disengaged 
when  desired.  The  use  of  the  clutch  enables  the 
generator  and  alternator  to  be  used  independently 
of  the  engine.  On  Sundays,  when  no  cars  run,  the 
generator  is  operated  as  a  motor  from  the  storage 
battery,  driving  the  alternator  for  whatever  light 
load  there  may  be.  Similarly,  the  alternator  can 
be  run  as  a  synchronous  motor  from  either  of  the 
other  alternators  in  the  station,  and  the  direct-cur- 
rent generator  may  be  used  either  for  charging 
the  battery  or  for  tramway  work,  with  the  battery 
in  parallel.  This  plant  ^was  designed  some  two  years 
ago,  but  if  it  were  designed  to-day,  according  to  the 
latest  Westinghouse  practice  in  the  United  States, 
instead  of  separate  alternators  and  generators,  a 
combination  alternating-current,  direct-current  gen- 
erator would  be   employed. 

The  storage  battery  consists  of  260  Tudor  cells,  of 
6co  ampere-hours'  capacity,  the  maximum  discharge 
rate  being  200  amperes.  The  Tudor  company  main- 
tains the  battery*  under  guarantee  for  10  years  at 
a  rate  of  five  per  cent,  on  the  original  cost.  The 
contract  stipulates  that  at  any  time  within  12  hours 
of  being  fully  charged,  the  batten,"  must  give  its  full 


regulating  resistances  are  fixed  in  a  room  immedi- 
ately under  the  switchboard  recess. 

The  length  of  the  railway  lines  already  opened  is 
3.1  miles,  running  from  the  Theater  Royal  to  Prince 
Rock,  but  this  is  only  a  part  of  the  projected  line. 
Extensions  are  being  made  to  Hyde  Park,  at  Mut- 
ley,  and  from  the  Market  Place  to  Compton,  pass- 
ing through  the  residential  district  of  Mannamead. 
and  later  on  will  be  further  extended  to  Pounds 
and  Lipson.  When  these  additional  lines  are  com- 
pleted the  present  type  of  combination  generators 
will  not  be  continued,  but  there  will  be  installed 
a  steam-driven,  direct-current  generator  of  500  kilo- 
watts,  a  battery  for  1,700  ampere-hours  at   Comp- 


to  six  inches  at  the  top.  Arc  lamps  are  fixed  on 
the  top  of  alternate  poles  in  a  number  of  the  streets; 
and  where  possible,  on  alternating  sides  of  the 
street,  a  fiddle-bow  suspension,  between  the  ears 
holding  the  wires,  has  been  fitted  to  avoid  oscil- 
lation of  the  lamps.  The  line  is  divided  into  one- 
half  mile  sections,  according  to  the  English  Board 
of  Trade  requirements,  and  insulated  in  the  usual 
manner.  Of  the  section  boxes,  two  have  been 
neatly  built  into  the  walls  of  the  corporation  build- 
ing. They  contain  four  switch  fuses,  lightning  ar- 
rester, telephone  and  wire  terminals. 

The  motor  cars,  one  of  which  is  shown  in  Fig.  3, 
have  seating  capacity  for  20  inside  and  22  outside 
passengers.  Each  car  is  fitted  with  two  Westing- 
house No.  46  motors,  giving  1,000  pounds'  tractive 
effort  at  eight  miles  an  hour.  The  controllers  are 
of  the  series-parallel  type,  with  graded  brake.  Per- 
fect control  is  kept  over  the  car  by  putting  the  two 
motors  in  parallel,  and  by  connecting  them  by  a 
variable  resistance,  if  necessary,  to  the  extent  of 
short-circuiting  the  motors.  This  brake  has  been 
working  very  satisfactorily. 

The  tracks  are  double  nearly  all  the  way.  The 
rails  are  of  grooved  girder  section,  weighing  02 
pounds,  and  30  feet  in  length.  The  future  extension? 
will  probably  be  laid  with  60-foot  rails.  Each  joint 
is  bonded  with  three  No.  000  Chicago  bonds,  30 
inches  long.  The  tests  of  the  conductivity  have 
given  most  satisfactory  results.  Probably  no  more 
difficult  piece  of  railway  equipment  has  yet  been 
completed  in  England,  since  the  three  miles  already 
laid  is  through  tortuous  and  narrow  streets  with 
extremely  sharp  curves. 

The  combination  of  supplying  both  light  and 
power  from  the  same  units  enables  the  corporation 
to  fix  a  low  price  for  tractive  purposes  and  for  light- 
ing circuits.  In  fact,  Mr.  Rider,  the  electrical  engi- 
neer of  the  Plymouth  corporation,  in  a  speech  made 
at  the  opening  ceremony,  stated  that  the  prices 
charged  were  the  lowest  that  had  ever  been  offered 
at  the  opening  of  any  electricity  works.  The  rail- 
way is  charged  sM>  pence  (seven  cents)  a  unit  (kilo- 
watt-hour) up  to  150,000  units  per  annum.  Beyond 
this  figure  there  will  be  a  reduction  in  price.  The 
contemplated  extensions  to  tramway  lines  will  neces- 
sitate some  600,000  units,  the  price  for  which,  it  is 
estimated,  will  be  reduced  to  2.3  pence  (under  five 
cents)  a  unit.  The  prices  for  lighting  for  private 
customers  is  4%  pence  (nine  cents)  a  unit,  and  the 
same  rate  has  been  made  for  public  lighting.  The 
charge  for  an  arc  lamp,  including  cost  of  cleaning 
and  maintenance,  for  one  year,  is  £16  ($77).  Ac- 
cording to  Mr.  Rider,  the  cost  of  electric  lighting 
in  Plymouth  is  about  double  that  of  gas,  but  the 
former  gives  about  20  times  as  much  illumination  as 
the  latter,  so  that,  in  effect,  the  public  by  using 
electricity  obtain  10  times  as  much  value  for  their 
money. 

Twenty-one  miles  of  mains  have  been  laid  on  the 
three-wire  system  of  distribution,  and  a  large  num- 
ber of  houses  and  stores  are  being  connected  up. 
At  the  date  when  the  plant  was  started  connections 
had  been  made  for  5,000  lamps,  and  applications  in 
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FIG.    3.       PLYMOUTH    CORPORATION     ELECTRIC    WORKS. — DOUBLE-DECK    CAR. 


ton,  a  36-kilowatt  booster  and  a  200-kilowatt  motor- 
alternator. 

Five  different  methods  of  carrying  the  overhead 
wires  have  been  employed  to  suit  the  character  of 
the  road.  Owing  co  the  great  number  of  telegraph 
and  telephone  wires,  guard  wires  have  been  used 
for  more  than  half  the  route,  which  rather  detracts 
from  the  exceptional  artistic  appearance  of  the  orver- 
head  construction.  The  poles  are  three-sectional. 
with  S.  S.  S.  joints,  of  seven  inches,  six  inches  and 
five  inches  outside  diameter,  with  heavier  poles  of 
eight  inches,  seven  inches  and  six  inches  diameter 
at  curves.  There  are  a  few  single-tube  poles,  eight 
inches  in  diameter  for  half-way,  and  then  tapering 


hand  showed  that  this  number  would  be  increased 
to  8,000  before  the  end  of  the  winter. 

The  expectations  of  the  resident  engineer  appear 
to  have  been  more  than  realized,  since  the  demand 
for  current  has  already  outrun  the  station  capacity, 
and  a  contract  has  been  placed  with  the  British 
Westinghouse  Electric  and  Manufacturing  company 
for  a  500-kilowatt,  direct-current,  550-volt,  engine- 
type  generator,  to  be  direct-connected  to  a  steam 
engine  running  at  330  revolutions  per  minute.  A 
view  of  this  generator  is  given  in  Fig.  4.  Two  boil- 
ers of  350  horsepower  each  will  be  added  to  the 
present  equipment.  For  the  summer  railway  traffic 
14  new  cars  are  building. 
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The  absorption  of  the  Erie  telephone  system,  with 
it?  five  great  operating  companies  throughout  the 
West,  by  the  new  Telephone,  Telegraph  and  Cable 
company  of  American  (Independent)  is  of  much  sig- 
nificance. It  shows  the  great  strength  and  impor- 
tance of  the  Independent  telephone  movement,  when 
the  largest  telephone  system  in  America  passes  un- 
der the  control  of  the  anti-monopoly  interests.  It 
scorns  to  be  a  severe  blow  to  the  Bell  interests,  as 
the  Erie  system,  in  addition  to  being  the  largest  in 
the  country,  has  been  the  most  aggressively  and  pro- 
gressively managed,  under  the  direction  of  Charles 
J.  Glidden,  its  president,  and  within  the  last  two 
of  three  months  has  absorbed  important  Independ- 
ent operating  companies  in  Michigan  and  Wiscon- 
sin. Now  the  Erie  company  is  itself  absorbed  by 
anti-Bell  interests.  However,  the  contracts  com- 
pelling the  Erie  companies  to  use  Bell  apparatus  still 
remain  in  effect,  and  the  situation  thus  becomes 
somewhat  complicated.  The  plot  thickens  and  the 
game  goes  on. 


Ihe  American  Street  Railway  association,  with 
its  customary  promptness,  has  set  the  date  for  its 
next  convention,  although  the  event  is  nearly  eight 
months  in  the  future.  Kansas  City  will  be  the  place 
of  meeting,  and  October  16,  17,  18  and  19,  1900,  the 
time.  The  subjects  of  the  papers  have  been  an- 
nounced, and  they  are  of  a  nature  to  demand  atten- 
tion. From  an  engineering  point  of  view  most  in- 
terest will  undoubtedly  attach  to  that  entitled  "Com- 
parison of  the  Various  Systems  of  Electrical  Dis- 
tribution for  Street  Railways."  The  Western  Elec- 
trician noted  at  the  time  of  last  year's  convention 
that  this  would  be  a  profitable  theme  for  the  asso- 
ciation to  discuss,  and  the  subject  will  still  be  a 
valuable  one  for  the  interchange  of  ideas  next  fall. 

A  paper  on  "The  Conduit  Electric  Railway  in 
Large  Cities"  would  also  be  of  great  value  if  prop- 
erly prepared,  but  the  subject  is  still  missing  from 
the  association's  programme  for  reasons  that  may 
be  readily  conjectured.  Another  subject  of  timely 
interest  would  be  "Relative  Advantages  of  the  Loco- 
motive and  Multiple-unit  Systems  for  Elevated  Elec- 
tric Railways,"  which  would  be  particularly  apropos 
now  that  elevated-railroad  companies  are  admitted 
to  membership  in  the  association.  But,  of  course,  a 
long  list  could  be  made  of  papers  that  might  be 
read  with  profit,  and  the  association  can  only  give 
its  attention  to  a  few.  Much  popular  interest  should 
attach  to  the  essay  on  "Consolidation  of  Street  Rail- 
ways and  Its  Effect  upon  the  Public,"  which  is 
announced  for  the  coming  convention,  and  which, 
if  treated  by  a  man  of  prominence,  will  attract  wide 
attention,  like  Mr.  Yerkes'  paper  on  street-railway 
investments,  read  in  Chicago  last  year.  Six  papers 
in  all  are  announced,  the  remaining  four  being  of  a 
practical  nature. 

Friday  of  convention  week  has  been  set  aside  for 
the  examination  of  exhibits,  as  was  done  last  year, 
and  as  the  convention  hall  contains  50,000  square  feet 
of  floor  space,  a  large  display  of  apparatus  is  ex- 
pected, following  the  precedents  set  by  the  street- 
railway  conventions  of  several  years  back.  There 
can  be  little  doubt  that  Kansas  City  will  entertain 
a  large  and  successful  convention. 


While  there  is  much  interest  in  the  election  of 
officers  for  the  Institute  this  year,  partly  in  conse- 
quence of  the  meeting  to  be  held  in  Paris,  we  do 
not  observe  that  the  eastern  members  are  clamoring 
for  a  western  man  as  president  any  more  now  than 
at  any  time  since  the  organization  of  the  society. 
The  American  Institute  of  Electrical  Engineers  was 
founded  in  1884,  and  from  the  first  the  presidents 
have  been  residents  of  the  cities  on  the  Atlantic  sea- 
board. The  highest  honor  to  which  a  western  man 
has  attained  has  been  a  vice-presidency,  and  as  there 
are  always  six  vice-presidents  in  office  this  distinc- 
tion is  by  no  means  an  exclusive  one. 

Of*  course,  the  bulk  of  the  membership  is  in  the 
eastern  states;  the  offices  are  in  New  York  city,  and 
there  is  a  provision  in  the  constitution  that  at  least 
two  members  of  a  council  of  21  shall  be  residents 
of  New  York  state;  so  that  it  is  but  natural  to  ex- 


pect that  a  majority  of  the  officers  should  be  east- 
ern men.  But  there  seems  to  be  no  reason  why 
the  highest  honor  in  the  gift  of  the  association 
should  be  exclusively  and  continuously  bestowed  on 
residents  of  one  small  section  of  the  country,  when 
the  organization  is  national,  and  even  international, 
in  its  scope. 

It  is  not  for  lack  of  suitable  timber  farther  afield 
that  the  presidency  has  never  left  the  vicinity  of 
New  York.  Among  the  members  one  can  recall 
without  difficulty  the  names  of  Daft  and  Keith  of 
California,  Gray,  Abbott,  Arnold,  Hibbard,  Ly- 
ford,  Pierce  and  Warner  of  Illinois,  Hunting  and 
Goldsborough  of  Indiana,  Ayres  of  Louisiana,  Car- 
hart  and  Dow  of  Michigan,  Flather  and  Shepardson 
of  Minnesota,  Wagner  of  Missouri,  Brooks  of  Ne- 
braska, Brush,  Sperry  and  Thomas  of  Ohio,  and 
Jackson  of  Wisconsin.  Surely  among  these  men 
there  is  at  least  one  who  might  uphold  worthily  the 
best  traditions  of  the  Institute.  We  do  not  assert 
that  there  has  been  any  studied  neglect  of  the  West 
in  the  curious  persistency  with  which  the  habitat  of 
the  presidency  has  hovered  in  the  coast  region  from 
Boston  to  Philadelphia,  from  the  time  of  Norvin 
Green  to  that  of  Dr.  Kennelly,  but  we  do  call  at- 
tention to  the  fact  and  express  the  conviction  that 
unless  there  is  a  widening-out  of  the  Institute  the 
association  will  labor  under  the  reproach  of  being 
"run"  by  a  clique  or  oligarchy  that  is  essentially  a 
close  corporation. 


Some  of  our  foreign  contemporaries  contain  the 
interesting  information  that  the  width  of  a  lightning 
flash  has  been  measured  recently.  On  the  23d  of 
August  last,  according  to  a  German  journal,  Mr. 
George  Riimker  of  the  Hamburg  Observatory  ob- 
tained  a  photograph  of  a  bolt  of  lightning  which 
struck  a  tower  near  the  observatory.  In  this  case 
the  point  struck  was  known,  and  consequently  its 
distance  from  the  observer,  which  was  500  meters. 
Knowing  the  focal  distance  of  the  objective  of  the 
camera  and  the  field  illuminated,  as  shown  by  the 
negative,  it  was  possible  to  calculate  the  breadth 
of  the  gassy  mass  rendered  incandescent  by  the  cur- 
rent. Comparative  measurements  with  the  image  of 
the  tower  showed  that  the  discharge  had  a  breadth 
of  about  five  millimeters  (about  one-fifth  of  an  inch). 
This  result  closely  concurs  with  that  obtained  by' 
Piltschikoff  at  Odessa  in  1S95,  obtained  in  a  similar 
manner. 

The  study  of  Mr.  Riimker,  with  analogous  sparks 
showing  the  fulgurant  zone,  observed  on  the  23d  of 
August,  has  enabled  him  to  explain  certain  meteor- 
ological phenomena  which  have  hitherto  remained 
unsolved.  It  is  thought  to  be  certain  that  the  wind 
exercises  an  influence  upon  the  form  of  the  lumin- 
ous track  of  the  discharge.  There  is  observed  on 
one  of  the  borders  a  line  more  distinct,  from  which 
there  seem  to  detach  small  rays  toward  the  opposite 
border.  The  photograph  in  question  shows  two 
ramifications  to  the  right  and  two  to  the  left, 
plainly  distinguishable.  The  phenomenon  appears 
like  a  band  of  silk,  with  the  main  body  in  a  dusky 
light,  from  which  shreds  of  the  material  float  in  the 
wind  into  the  brighter  light,  these  detachments  pre- 
senting, in  general,  parallel  curves.  In  the  central 
portion  of  the  luminous  zone  there  is  a  large  shaded 
portion,  which  has  hitherto  been  unexplained,  as 
well  as  the  parallelism  spoken  of  above.  Each  dis- 
.  charge  of  atmospheric  electricity  seems  to  have  an 
appreciable  duration,  longer  than  discharges  of  lab- 
oratory electricity. 

At  the  instant  of  taking  the  photograph  by  Mr. 
Riimker,  the  wind  was  blowing  at  a  speed  of  14 
meters  a  second,  west-southwest,  and  the  objective 
was  turned  to  the  south,  so  that  it  is  possible  the 
peculiar  aspect  of  the  discharge  at  this  instant  was 
due  to  the  displacement  of  the  column  of  incan- 
descent gas  which  formed  the  principal  brilliant 
line,  under  the  action  of  the  high  wind,  which  was 
probably  more  brisk  at  the  altitude  from  which  the 
discharge  came.  The  observatory,  according  to  the 
testimony  of  those  present,  was  at  one  moment  as 
if  surrounded  by  flames,  yet  the  telephonic  and  tele- 
graphic instruments  were  not  seriously  affected. 

There  are  still  many  questions  to  answer  on  the 
subject  of  atmospheric  electricity,  and  the  attempts 
of  amateurs  may  greatly  assist  in  the  effort  to  re- 
solve some  of  these  knotty  problems  through  ob- 
taining fine  pictorial  records  of  lightning  flashes. 
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FOREIGN  ELECTRICAL  NOTES. 

There  is  some  talk  of  establishing  a  system  of  wire- 
less telegraphy  for  communicating  from  shore  to  the 
passenger  boats  which  cross  the  English  Channel. 
It  is  very  likely  that  such  a  system  will  be  soon 
applied  to  the  line  of  steamers  from  Dover  to  Ca- 
lais and  from  Folkestone  to  Boulogne.  It  is  prob- 
able that  the  station  at  Dover  will  also  be  used  for 
the  line  of  boats  going  from  there  to  Ostend,  but 
as  the  distance  is  somewhat  greater  between  these 
two  points,  it  will  no  doubt  be  necessary  to  have 
another  station  at  Ostend,  in  order  to  assure  the 
communication. 

\  new  form  of  djTiamo  brush  has  been  brought 
out  by  the  firm  of  Siemens  &  Halske  of  Berlin,  in 
which  are  combined  two  brushes  of  the  ordinary 
type.  One  of  these  is  a  conducting  metal,  such  as 
copper,  brass,  etc.,  and  the  other  has  a  high  resist- 
ance, such  as  carbon.  These  two  brushes  are  placed 
too-ether  in  the  brush-holder  and  arranged  so  that 
the  segment  of  the  commutator  must  pass  first 
under  die  good  conductor,  then  under  the  other. 
By  this  means  a  resistance  is  put  in  the  circuit  of 
the  armature  coil  at  the  instant  that  the  brush  leaves 
the  corresponding  segment  of  the  commutator,  thus 
diminishing  the  sparking  due  to  the  short-circuit- 
ing of  the  coil. 

One  of  the  recent  systems  of  electric  traction  in- 
stalled in  France  is  that  of  Boulogne-sur-Mer  a 
seaport  town,  whose  surface  presents  many  irregular- 
ities and  steep  grades.  The  work  has  been  carried 
out  by  the  Thomson-Houston  company,  and  the  road 
now  in  successful  operation.  The  station  is  .at  one  end 
of  the  town  and  contains  three  Corliss  engines  of 
300  horsepower,  of  French  make,  belted  to  three 
o-enerators  o»'  the  six-pole,  compound-wound  type, 
each  of  150  kilowatts.  Three  feeders  lead  from  the 
switchboard,  of  which  two  are  underground.  The 
cars  carrv  two  motors  of  the  type  "G  E  58,  of  35 
horsepower.  The  total  weight  of  car  and  motor 
is  about  SV2  tons.  As  the  grades  reach  as  high  as 
10  per  cent,  on  some  of  the  lines,  the  question,  of 
brakes  has  been  well  considered,  and  three  different 
systems  are  used.  Besides  the  hand  and  electric 
brakes,  there  is  also  a  system  of  shoes  bearing  upon 
the  rail. 

The  French  government  is  devoting  considerable 
attention  to  the  subject  of  submarine  torpedo  boats. 
The  latest  boat  constructed,  called  the  Joubet,  made 
its  trial  trip  not  long  ago.  It  had  previously  been 
tested  for  stability,  water-tightness  and  habitabihty, 
and  responded  satisfactorily  to  all  these  require- 
ments. On  the  trial  trip  the  boat  was  entirely  sub- 
merged with  the  exception  of  the  dome  at  the  top, 
which  remained  about  a  foot  out  of  water.  The  test 
was  made  in  a  somewhat  rough  sea.  the  submarine 
boat  being  accompanied  by  a  small  steam  vessel. 
The  speed  was  about  five  knots  an  hour.  The  boat 
made  two  plunges,  covering  a  distance  of  50  to  60 
meters  under  the  water.  On  a  record  trial  it  re- 
mained immerged  during  20  minutes,  following  the 
movements  of  the  escorting  boat  by  means  of  its 
optical  tube.  The  return  trip  was  made  at  a  speed 
of  six  knots,  bringing  the  boat  to  its  point  of  de- 
parture, it  having  passed  without  accident  among 
the  numerous  chains  and  ropes  of  the  harbor. 

A  new  ohmmeter  has  been  constructed  by  the 
Electro-technical  Institute  of  Frankfort,  which  may 
be  adapted  to  electrical  conductors  of  all  kinds.  It 
i=  direct  reading,  and  variations  of  resistance  as 
well  as  defective  contacts  may  be  observed.  It  is 
arranged  to  measure  from  1,000  to  500,000  ohms. 
The  instrument  consists  essentially  in  a  sensitive 
galvanometer  of  the  Thompson-d'Arsonval  type,  in 
connection  with  a  fixed  and  a  variable  resistance  and 
a  battery  of  six  cells.  The  variable  resistance  is 
placed  in  the  battery  circuit  to  compensate  for  any 
change  in  voltage  and  thus  avoid  renewal  of  the 
batten-  The  maximum  current  is  six  milliamperes, 
and  if" the  circuit  is  closed  upon  the  fixed  resistance 
of  1000  ohms  in  series  with  the  galvanometer  and 
by  the  aid  of  the  variable  resistance  the  needle  is 
brought  to  point  1.  representing  six  milliamperes. 
the  galvanometer  thus  indicates  1,000  ohms,  and 
the  reading  is  checked  each  time.  The  resistance 
to  be  measured  is  then  placed  in  circuit  and  the 
ealvanometer  indicates  accurately  the  current,  and 
in  consequence,  the  resistance.  The  latter  is  read 
directly  in  ohms  from  the  graduated  scale. 

A  new  electric  railway  has  recently  been  com- 
pleted in  the  Vosges  Mountains,  between  Tiirkheim 
and  Drei-Aehren.  which  latter  point  is  at  640  meters 
altitude.  The  station  of  Tiirkheim  is  situated  upon 
the  line  now  running  from  Colmar  to  Metzeral. 
The  preliminarv  work  on  the  road  commenced  in 
1898.  The  track  is  of  one-meter  gauge,  having  a 
total  length  of  8.7  kilometers.  It  commences  at  the 
station  of  Tiirkheim.  235  meters'  altitude,  and 
mounts  to  Drei-Aehren.  after  having  made  a  number 
of  curves  upon  the  mountain.  The  generating  sta- 
tion, situated  on  the  line  of  the  read,  supplies  direct 
current  at  600  volts,  and  alternating  current  at  4.000 
volts,  which  is.  transformed  to  no  volts  for  lighting 
and  power  distribution.  Three  compound  engines 
of  75  to  100  horsepower,  drive  the  dynamos.  The 
trains  are  made  up  of  from  one  to  three  cars,  each 
taking  18  persons  seated  and  16  standing,  so  that 
it  is  possible  to  transport  100  persons  a  trip.  On 
account  of  the  steep  grades,  the  axles  of  the  car  are 
driven  each  directly  by  a  motor  of  20  horsepower, 
these  being  connected  in  series.  Each  of  the  axles 
is  provided  with  an  electric  brake.     The  speed  of 


the  trains  is  about  15  kilometers  an  hour,  and  the 
distance  is  covered  in  about  45  minutes. 

M.  Deleziner  has  brought  before  the  Paris  Acad- 
emy of  Sciences  the  results  of  his  experiments  with 
the  use  of  three-phase  currents  in  radiographic  work. 
He  finds  that  the  vacuum  bulb  refuses  to  wrork  when 
its  terminals  are  connected  with  two  of  the  wires 
of  a  three-phase  system.  Upon  diminishing  the 
rarefaction,  the  bulb  lights  up  uniformly  for  a  few 
seconds  and  then  the  phenomenon  ceases.  When  a 
mechanical  interrupter  of  the  type  known  as  Fou- 
cault  or  Neef  is  placed  in  the  primary  circuit,  the 
effect  is  no  better.  The  Wehnelt  interrupter  works 
ii  regularly  under  these  conditions.  If,  however,  an 
electromagnet  with  laminated  core,  formed  of  two 
rectilinear  branches,  at  120  degrees,  and  carrying 
two  coils  wound  in  the  opposite  sense,  is  placed 
in  the  circuit,  a  new  series  of  results  is  obtained 
which  are  very  satisfactory.  He  finds  that  the  Weh- 
nelt interrupter  then  works  with  great  regularity. 
It  should,  however,  have  a  solution  of  potassium 
alum.  The  vacuum  bulb  is  illuminated,  and  the  in- 
terruptions cannot  be  detected  by  the  eye.  As  to 
the  mechanical  interrupters,  they  will  operate  sat- 
isfactorily when  they  can  be  synchronized  with  the 
period  of  the  alternating  circuit.  The  best  type  is 
that  which  has  a  vertical  solenoid  and  a  core  plung- 
ing into  a  bath  of  mercury.  In  this  manner  the  ex- 
perimenter was  able  to  carry  out  a  series  of  radi- 
ographic experiments  by  using  the  three-phase  city 
circuit. 

In  Italy  a  number  of  electrical  projects  of  different 
kinds  are  now  in  consideration,  principally  relating 
to  the  use  of  the  extensive  water  power  existing  in 
th2t  country.  Among  these  may  be  mentioned  the 
electric  road  to  be  established  between  Mont 
Dauphin  and  Torre-Pellice,  in  the  north  of  Italy, 
passing  over  the  Col  Lacroix.  This  project  has 
been  under  discussion  for  some  time  past.  The  ex- 
pense w7as  formerly  estimated  at  70,000.000  francs, 
but  by  the  utilization  of  waterpower  this  may  be 
reduced  to  30,000,000.  The  road  is  to  have  a  total 
length  of  70  kilometers,  including  a  number  of  short 
tunnels.  The  Italian  government  is  considering  the 
project  of  using  electric  traction  on  its  railroad  sys- 
tem. The  first  trials  are  to  be  made  on  the  line 
Milan-Monza,  a  length  of  13  kilometers,  on  the 
accumulator  system.  On  the  line  Bologna-San 
Felice,  accumulator  cars  containing  60  persons 
will  be  used.  The  Mediterranean  Railway  company 
has  also  proposed  to  apply  electric  traction  on  three 
lines  radiating  from  Milan,  and  the  work  has  al- 
ready been  commenced:  the  current  w7ill  be  fur- 
nished by  a  hydraulic  plant  of  18,000  horsepower, 
situated  at  Tornavento.  on  the  River  Tessin.  The 
three-phase  system  wull  be  used,  and  the  current 
will  be  carried  at  10,000  volts  to  the  railroad,  where 
it  will  be  transformed  bv  seven  sub-stations  to  direct 
current  at  700  volts.  The  third-rail  system  will  be 
used. 

A  Swnss  company  has  recently  obtained  two  im- 
portant concessions  for  electric  railways  to  be 
operated  by  hydraulic  plants.  The  first  of  these  is 
for  a  line  from  Nyon  to  Gimel,  with  different 
branches.  The  more  recent  concession  is  the  line 
St.  Cergues-Le  Cure.  For  this  road  a  hydraulic 
plant  will  be  established  at  Vallorbes.  using  the 
water  of  the  Lake  de  Joux.  A  canal  is  to  be 
dug  along  the  gorge  which  unites  the  valley  of 
the  Joux  to  Vallorbes.  Upon  reaching  the  station 
the  fall  will  be  about  235  meters.  A  minimum  sup- 
ply of  1,600  liters  a  second  is  estimated.  Another 
Swiss  project  is  that  of  an  electric  railway  to  ascend 
the  Jungfrau.  For  this  the  plans  have  been  exe- 
cuted by  M.  Gustave  Zeller.  The  road  will  use 
the  rack-and-pinion  system  on  the  steeDest  grades. 
It  will  start  from  the  station  of  Petit  Scheidegg,  on 
the  Grindelwald-Lauterbrunn  road,  and  wnll  mount 
to  the  glacier  of  Eiger.  alone7  which  it  will  continue 
to  Eiger  station,  at  an  altitude  of  3.270  meters;  from 
here  it  will  continue  to  Monch.  at  an  altitude  of 
3.550  meters,  and  after  passing  the  Col  de  Jungfrau 
the  line  mounts  in  a  spiral  tunnel  to  the  terminus 
near  the  summit,  at  an  altitude  of  4.110  meters.  An 
electric  elevator  will  take  the  passengers  to  the  ex- 
treme summit  of  the  Jungfrau  (altitude.  4.166 
meters),  wdiere  an  observatory  is  to  be  established. 
The  total  distance  covered  by  the  line  w'ill  be  12.- 
jao  meters,  and  the  ascent  will  be  2,102  meters. 
The  trio  will  last  1.4  hours,  at  a  mean  rate  of  speed 
of  S.5  kilometers  an  hour.  The  total  expense  of  the 
project  is  estimated  at  7,500,000  francs. 

One  of  the  recent  types  of  accumulators  which 
have  given  good  success  in  Europe  is  that  designed 
by  Dr.  Maiert,  and  which  is  in  use  at  present  upon 
the  electric  roads  in  Berlin.  The  object  of  the 
inventor  has  been  to  construct  a  plate  having  great 
capacity,  at  the  same  time  solid  and  renuiring  but 
a  short  time  for  charging.  To  augment  the  capacity 
an  increase  of  surface  is  necessary',  and  it  has  been 
the  practice  to  form  a  series  of  grooves  in  the  plate 
or  to  add  strips  to  the  surface.  With  the  method 
of  casting,  these  grooves  cannot  be  sufficiently  nu- 
merous, and  the  results  obtained  by  using  hydraulic 
pressure  have  not  proved  very  satisfactory7-  The 
inventor  takes  a  plate  in  the  form  of  a  block,  and 
cuts  out.  by  a  kind  of  milline  machine,  a  number 
of  narrow  grooves  on  both  sides.  Pie  obtains  thus 
a  plate  10  millimeters  thick,  whose  grooves  are  4% 
millimeters  deep  and  six-tenths  millimeter  wide,  the 
metal  between  the  grooves  being  but  four-tenths  mil- 
limeter thick.  In  this  way  there  are  15  grooves 
per  centimeter  length  of  the  plate,  and  the  central 


web  is  but  one  millimeter  thick,  the  plate  having  a 
mushroom-like  appearance.  A  plate  of  5.3  square 
decimeters  surface  has  thus  on  the  two  sides  760 
grooves,  these  being  cut  by  the  machine  in  10  min- 
utes. At  present  100  batteries  are  in  use  on  the 
electric  roads  of  Berlin,  these  having  20.000  posi- 
tive plates.  Of  these,  but  18  plates  have  been 
changed  since  putting  in  service.  The  traction  com- 
pany is  to  put  in  circulation  290  new  cars,  which 
will  require  58.000  cells  of  battery7,  containing  each 
three  plates,  one  positive  between  two  negatives. 


All-British  Pacific  Cable  Scheme. 

The  Canadian  government  has  entered  a  strong 
protest  against  any  alteration  in  the  agreement  in 
reference  to  the  all-British  Pacific  cable  scheme, 
which  was  accepted  last  year  by  Great  Britain, 
Canada  and  the  Australasian  colonies.  The  Do- 
minion government  holds  that  the  agreement  ren- 
ders the  several  parties  thereto  co-partners  in  the 
scheme,  and  that  any  changes  in  the  conditions  of 
the  agreement  without  the  consent  of  all  the  parties 
would  make  its  proper  fulfillment  nugatory,  and 
the  whole  enterprise  must  fail.  The  withdrawal 
of  one  of  the  co-partners  in  the  scheme  w-ould 
alter  the  basis  upon  which  the  financial  part  of  it 
is  built,  and  would  involve  commencing  practically 
de  novo.  In  the  House,  in  reply  to  a  question 
upon  this  subject,  the  postmaster-general  stated 
that  in  the  month  of  June  last  the  Eastern  Exten- 
sion Cable  company  made  application  to  one  of  the 
Australasian  colonies  for  concessions  w7hich  would 
enable  it  to  get  a  foothold  in  Australia,  and  set  up 
a  rival  telegraph  system  there.  The  company's  pro- 
posal was  to  reduce  the  cable  rate  immediately  be- 
tween Australia  and  Great  Britain  from  4s.  ad.  to  4s. 
per  word,  and  to  secure  a  cable  from  Cape  Colony 
to  Australia,  new  under  construction.  It  also  pro- 
posed gradual  reductions  in  the  future,  according 
to  receipts.  In  return  for  these  concessions,  the 
Australian  government  was  to  grant  the  company 
the  use  of  the  government  collecting  offices  and 
otherwise  facilitate  the  gathering  of  business  in 
those  colonies.  It  therefore  appeared  to  the  Cana- 
dian government  that  action  of  that  kind,  if  author- 
ized to  go  into  effect  in  advance  of  the  construction 
of  the  Pacific  cable,  practically  endangered  the  con- 
struction of  the  cable  itself.  The  land  lines  in  Aus- . 
tralia  differ  from  those  in  Canada,  in  that  they  are 
under  government  control,  and  the  control  of  the 
land  lines  meant  the  practical  control  of  the  cable 
business;  and  the  result  of  the  arrangement  would 
be  that  public  opinion,  gradually,  would  be  so  in- 
fluenced that  the  government  might  be  inclined,  if 
not  to  abandon  the  Pacific  cable  policy,  at  least 
to  delay  its  construtcion,  and  delay  meant  defeat  for 
the  w7hole  scheme.  The  minister  trusted.  howrever. 
that  the  imperial  authorities  had  not  given  their 
consent  to  such  a  disastrous  change  in  the  all-Brit- 
ish  Pacific  cable  agreement. 


Electric  Crane  at  Bremen. 

An  electric  crane  of  large  size  has  been  erected 
at  the  docks  of  Bremen  recently.  It  is  of  novel 
construction,  and  presents  several  points  of  interest. 
A  vertical  column  of  trelliswork  supports  the  hori- 
zontal beam  upon  which  travels  the  carriage,  the 
whole  having  a  T-shaped  appearance.  The  height 
of  the  crane  is  no  feet,  and  the  cross-beam  allows 
the  carriage  to  travel  through  120  feet.  It  will  lift  to 
a  height  of  70  feet  At  the  other  end  of  the  cross- 
beam is  a  counterweight  to  balance  the  carriage. 
The  vertical  column  is  rotated  by  an  electric  motor 
of  26  horsepower  by7  means  of  gearing  and  an  end- 
less screw.  The  weight  is  lifted  by  a  system  of 
pulley  blocks,  carrying  seven  pulleys.  Steel-wire 
cable,  having  a  diameter  of  2%  inches,  is  used.  The 
lifting  is  accomplished. by  tw7o  motors  of  18  horse- 
power each,  connected  in  parallel  and  acting  upon 
a  common  shaft  through  a  pair  of  metal  disks  con- 
nected by  elastic  coupling.  The  disks  are  utilized 
to  form  part  of  an  electric-brake  system.  The  gear- 
ing is  arranged  to  give  different  speeds,  according 
to  the  w7eight  to  be  lifted.  The  carriage  is  moved 
back  and  forth  by  a  motor  of  26  horsepow7er.  Four 
pairs  of  rollers  are  used,  those  on  one  side  being 
acted  upon  by  the  motors  through  reduction  gear- 
ing. The  carriage  may  thus  be  moved  at  the  rate 
of  25  feet  a  minute.  The  current  to  operate '  the 
crane  is  furnished  by  the  electric  station  of  Kaiser 
Dock.  The  cables  pass  up  through  the  vertical 
column,  and  the  current  is  transferred  to  the  motors 
above  by  rubbing  contacts.  The  total  weight  of  the 
crane  is  75  tons,  of  which  50  is  represented  by  the 
carriage  and  pulleys.  The  crane  was  put  into  serv- 
ice about  the  1st  of  November  last. 


Spanish  Prize  Electrically  Equipped. 

There  is  to  be  installed  in  the  ship  Coco  within 
a  few  weeks  a  150-light  Rushmore  direct-connected 
generating  set,  with  a  Rushmore  35-ampere.  6.000- 
candlepower.  18-inch  searchlight.  This  boat  was 
formerly  the  Spanish  ship  Argonauta.  and  was  cap- 
tured during  the  late  war  by  the  U.  S.  S.  Nash- 
ville off  Manzanillo.  Cuba.  It  was  offered  for  sale 
in  the  prize  court  at  Kev  West.  Fla..  and  was  pur- 
chased by  the  Florida  East  Coast  Steamship  com- 
pany for  $16,000.  This  company  has  rebuilt  the  ves- 
sel, renamed  it  and  fitted  it  for  regular  steamship 
service.  Ira  Blalock,  electrician  for  the  Florida  East 
Coast  Railway  company,  will  install  the  electrical 
apparatus. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Among  the  patents  granted  last  week  was  one  to 
Alfred  Stromberg  of  Chicago,  president  of  the 
Stromberg- Carlson  Telephone  Manufacturing  com- 
pany, for  a  telephone  transmitter.  The  invention 
lias  for  one  object  the  construction  of  an  improved 
form  01  transmitter,  which,  while  depending  for  its 
operation  upon  the  variation  of  resistance  in  the 
transmitter  circuit  occasioned  by  sound  waves,  does 
not  depend  upon  variation  in  pressure  between  elec- 
trodes   included    in    the     circuit,    and     is     therefore 


Telephone    News  from    the  Northwest.      Stromberg  Non-infringing  Transmitter. 

(From   ihe    Minneapolis    correspondent  of  the   Western  Elec- 
trician.] 

Elgin  (Minn.)  Telephone  company  has  been 
incorporated,  with  $25,000  capital  stuck. 

The  Fonnan  Telephone  company  will  rebuild  its 
exchange  at  Wahpeton,  X.  D.,  and  install  a  new 
hboard.  The  headquarters  of  the  system  will 
be  changed  from  For  man,   N.  D-,  to   Wahpeton. 

The  Badger  State  Long-distance  Telephone  com- 
pany has  changed  it^  headquarters  from  Madison, 
\\  is.,  t"  Evansville,  Wis. 

The  Perham  (Minn.)  Telephone  company  has  been 
I  to  install  a  local  exchangi 

\V.  B.  Bartlett  of  Eagle  Point,  Wis.,  contemplates 
establishing  an  exchange  in   Bloomer,  Wis. 

The  Union  Telepho  company,  which  controls 
lines  in  tour  counties  in  Southwestern  Wisconsin, 
has  made  a  traffic  proposition  to  the  lines  owned 
bv  farmers  of  the  vicinity. 

C.  F.  Greening  of  Grand  Meadow,  Minn.,  has  or- 
ders for  about  ,^0  telephones,  to  be  installed  there 
in  the  spring. 

The  Mississippi  Valley  Telephone  company  pro- 
poses an  exchange  for  Madelia,  Minn. 

The  Northwestern  Telephone  Exchange  company 
is  constructing  a  direct  wire  from  Stillwater.  Minn., 
to    Minneapolis,   to  avoid   delays. 

A  telephone  line  connecting  the  farms  in  the  vi- 
cinity of  Buffalo.  X.   D.,  is  projected. 

A  local  telephone  exchange  is  projected  for  Alex- 
andria. S.   D. 

Olc  J.  Jensen  of  Cadott.  Wis.,  has  applied  for  a 
franchise  to  build  and  operate  a  telephone  system 
at  Ctiippewa  Fall?,  Wis. 

The  council  commitee  on  telephones  of  Minneap- 
olis recently  recommended  the  repeal  of  the  act  un- 
der which  the  Northwestern  Telephone  Exchange 
company  operates.  The  committee  charges  the  com- 
pany with  ignoring  the  underground-wire  ordinance 
and  disregarding  the  council's  directions. 

A  recent  rain  and  snow  storm  in  Northeastern 
rowa  broke  the  telegraph  wires  of  the  Chicago 
Great  Western  railway,  and  trains,  were  directed  by 
telephone,  until   repairs  could  be  made. 

Telephone  and  street-car  service  in  Ottumwa,  la.. 
was  seriously  interrupted  by  a  snow  and  rain  storm, 
which  broke  the  wires. 

The  Clarion  and  Northwestern  Telephone  com- 
pany has  been  formed  at  Clarion,  la.,  with  $10,000 
capital  stock,  to  build  a  local  exchange  at  Clarion 
and  toll  lines  to  neighboring  cities. 

The  Wisconsin  Telephone  company  will  extend 
its  toll  lines  from  Galesville,  Wis.,  via  Melrose,  to 
Eau  Claire,  Wis. 

The  Mutual  Telephone  company  of  Des  Moines, 
la.,  has  closed  a  contract  with  the  Hawkeye  Tele- 
phone company  for  three  metallic  circuits,  to  connect 
with   Perry,   Boone  and  other  cities  of  the  state. 

The  Spokane  and  British  Columbia  Telephone  and 
Telegraph  company  has  applied  for  a  mandamus 
to  compel  the  city  of  Spokane,  Wash.,  to  grant  a 
franchise.  The  company  takes  the  ground  that  the 
city  has  not  the  right  to  permit  a  monopoly  by 
refusing  to  grant  to  one  company  a  franchise  similar 
to  the  one  granted  another  company.  The  company 
has  also  filed  a  reply  to  the  answer  of  the  Inland 
Telephone  and  Telegraph  company.  The  latter  set 
up  that  its  contracts  for  instruments  forbade  that 
it  should  permit  messages  to  be  handled  over  its 
wires  from  any  other  lines,  and  the  Spokane  and 
British  Columbia  company  would  not  agree  to  ad- 
here to  the  requirement.  The  latter  charges  that 
the  Inland  has  instruments  in  the  offices  of  the  West- 
ern Union  and  Postal  Telegraph  companies  under 
the  same  conditions  which  it  asks. 

The  Iowa  Telephone  company  has  applied  for 
a  franchise  at  Onawa,  la.  Fred  Marquis  has  also 
applied  for  a  franchise.  The  requests  will  prob- 
ably be  voted  on  by  the  people. 

A  telephone  line  is  projected  from  Clearfield,  la., 
to  Bedford. 

A  telephone  line  is  to  be  constructed  from  Du- 
puyer,  Mont.,  to  Pondera,  in  the  spring. 

Dexter,  la.,  will  vote  on  March  26th  on  granting 
a  franchise  for  a  local  telephone  system  to  the  Hawk- 
eye  Telephone  company  of  Perry,  la. 

The  County  Teh  phone  and  Telegraph  company 
will  ask  for  a  local  franchise  at  Eldora.  la.,  and  at 
Independence,  la. 


FIG.     I.       STROMBERG    N0N- INFR1 NGING    TRANSMITTER. 

thought  to  be  new  in  principle  and  entirely  non- 
infringing. 

The  invention  comprises  a  revoluble  electrode  hav- 
ing a  fixed  axis  of  rotation  and  arranged  to  be  ro- 
tated upon  its  axis  by  means  of  sound  waves,  a 
second  electrode,  composed  of  granulated  carbon 
particles,  being  in  engagement  therewith,  the  area 
of  contact  between  the  electrodes  being  varied  by 
the   movement   of  the   revoluble   electrode. 

"As  is  well  known  to  those  skilled  in  the  art," 
says  the  inventor,  "louder  sounds  occasion  increased 
pressure  between  transmitter  electrodes  of  the  bat- 
tery transmitter  now  commonly  used,  thereby  re- 
ducing the  resistance  of  the  transmitter  circuit,  and 
fainter  sounds,  by  causing  a  lesser  pressure  between 
the  electrodes,  would  result  in  a  relatively  greater 
resistance  of  the  transmitter  circuit.  Fainter  sounds, 
therefore,  have  less  current  to  cause  the  propaga- 
tion of  electrical  undulations  similar  in  form  to  the 
sound  waves  than  the  louder  sounds." 

The  invention  therefore  has  for  another  of  its 
objects  the  provision  of  a  transmitter  wherein  the 
fainter  sounds  are  accompanied  by  lower  resistance 
than  the  louder  sounds,  this  result  being  accom- 
plished  by   the    employment    of   a   transmitter  that 


Baltimore  Telephone  Subway  Case. 

The  Court  of  Appeals  of  Maryland  has  handed 
down  a  decision  in  the  Baltimore  telephone  case. 
11  the  l'  1  ision  of  the  lower  court.  The  city 
loses  its  alleged  rights  to  forbid  the  construction 
of  conduits  and  otherwise  interfere  with  the  Chesa- 
peake and  Potomac  company,  but  the  city  commis- 
sioner is  given,  under  proper  regulations,  power 
to  control  and  regulate  the  company's  operations. 
The  opinion  states  that  "it  is  in  no  sense  the  duty 
0!  the  court  to  question  the  wisdom  of  legislation." 
and  goes  on  to  state  that  the  question  involved  is 
the  conformity  on  the  pari  of  the  company  with  ex- 
isting ordinances,  and  that  the  city  officers  can 
only  see  that  these  are  enforced. 


The  Hatch  Electric  Smelting  company  of  Green 
Bay,  Wis.,  is  said  to  have  been  recently  incorporated 
with  $2,000,000  capital. 


FiK.  2. 


STROMBERG    NON-INFRINGING   TRANSMITTER. 

does  not  vary  the  pressure  between   its  electrodes. 

In  the  accompanying  drawings.  Fig.  1  is  a  plan 
view  of  the  transmitter  suitably  supported  in  place, 
Fig.  2  is  a  view  in  cross-section  on  the  line  (4)  (4) 
of  Fig.  1.  circuit  connections  being  indicated  dia- 
grammatically,  and  Fig.  3  is  a  plan  view  of  the  re- 
ceptacle lor  containing  the  comminuted  electrode, 
the  revoluble  electrode  being  removed.  LiRe  parts 
are  indicated  by  similar  letters  of  reference  through- 
out the  views. 

The  inventor's  description  of  the  transmitter  fol- 
lows: 

One  of  the  electrodes  is  preferably  in  the  form  of  carbon  gran- 
ules (a),  held  in  place  by  a  suitable  packing  (b),  preferably 
formed  of  plush,  tfae  plush  packing  surrounding  the  carbon 
granules  upon  four  sides,  the  carbon  being  preferably  enclosed  in 
a  rectangul.-ii  space.  A  support  (c)  is  rigidly  secured  in  position 
upon  the  bracepiece  (d),   or  other  suitable   mounting,  the  plush 


packing  being  glued  in  place  within  the  cavity  of  this  support,  as 
shown  in  Fie.  2.  The  portion  of  the  support  holding  the  carbon 
is  metallic,  the  carbon  granules  being  in  direct  electrical  cont-ict 
therewith.  The  support  is  preferably  extended  longitudinally  in 
both  directions  from  the  carbon  electrode  and  is  provided  with  a 
binding-screw  (f)  or  other  suitable  means  for  connecting  a  trans 
mitter  conductor  therewith,  whereby  the  carbon  is  made  to  con- 
stitute an  electrode.  Insulating  plates  (g)  are  rigidly  secured  to 
the  ends  of  the  support  (c).  each  plate  supporting  a  bearing- 
screw  (h),  projecting  inwardly.  A  shaft  (i)  is  journaled  at  its 
ends  upon  the  screws  (h)  (h),  this  shaft  supporting  a  cylinder 
formed  in  sections  of  metal  and  insulating  material,  one  half  of 
the  cylinder  (k)  being  preferably  formed  of  insulating  fiber, 
while  the  other  half  (1)  is  preferably  formed  of  brass.  The  =  e 
parts  of  the  cylinder  may  be  suitably  secured  together  upon  the 
shall  by  means  of  screws.  The  metal  member  (1)  is  preferably 
gold  plated.  This  composite  cylinder  is  preferably  so  disposed 
that  the  metal  and  insulating  portions  thereof  are  bolh  normally 
in  contact  with  the  carbon  granules  or  other  comminuted 
material,  the  plush  packing  employed  to  confine  the  carbon  in 
place  surrounding  the  lower  portion  of  the  cylinder  to  retain  the 
carbon  in  uniform  contact  with  the  cylinder  as  a  whole.  I  have 
shown  a  flexible  wire  (m)  attached  to  the  shaft  of  the  cylinder, 
the  shaft  being  in  metallic  contact  with  the  part  (1). 

One  of  several  transmitter  circuits  that  may  be  employed  in 
connection  with  my  invention  is  illustrated  in  Fig.  2,  where  one 
terminal  of  the  battery  (n)  is  connected  with  the  support  (c)  and 
the  carbon  (a),  while  theother  terminal  of  the  battery  is  adapted 
to  be  united  with  the  metallic  portion  (1),  a  primary  coil  (0)  be- 
ing adapted  for  connection  between  the  battery  and  the  part  (1) . 
A  secondary  (p)  is  shown  in  circuit  with  the  receiver  (q),  a 
switch- hook  (r)  serving  to  include  both  limbs  i»  of  a  telephone 
line  extendine  to  an  exchange,  for  example,  in  circuit  with  the 
secondary  coil  and  the  receiver  when  the  receiver  is  removed 
(rem  the  switch-hook.  The  switch-hook  also  serves  to  close  the 
transmitter  circuit  when  the  receiver  is  removed.  I  preferably 
actuate  the  revoluble  electrode  by  the  mechanism  illustrated.  I 
employ  a  diaphragm  (t),  located  at  the  rear  of  a  mouthpiece  (u  t. 
and  arm  (v)  being  secured,  preferably,  to  the  central  portion  of 
the  diaphragm  at  one  end,  this  arm  being  provided  with  a  recess 
or  aperture  at  its  other  end.  which  receives  the  sharp  point  of  a 
pin  (w),  extending  radially  from  the  shaft  (i),  this  pin  serving  the 
function  of  a  crank,  as  will  be  more  readily  understood  by  refer- 
ence to  Fig.  2.  A  movement  of  the  diaphragm  is  accompanied 
by  a  longitudinal  motion  of  the  arm  or  link  (v),  which  in  turn, 
by  its  engagement  with  the  pin  (w),  will  cause  a  rotation  of  the 
cylinder.  When  the  arm  is  pressed  in  by  the  action  of  the  sound 
waves,  the  composite  cylinder  will  be  ro'ated  in  a  clockwise  di- 
reciion,  thereby  decreasing  the  area  of  contact  between  the  me- 
tallic portion  (I)  of  the  cylinder  and  the  carbon  or  other  com- 
minuted material  engaging  the  same,  whereby  the  resistance  of 
the  circuit  including  the  battery  (n)  is  increased.  When  the 
diaphragm  is  restored  to  its  initial  position,  the  area  of  contact 
between  the  electrode  (I)  and  the  comminuted  carbon  electrode 
is  increased  to  decrease  the  resistance  in  the  transmitter  circuit. 
Fainter  sounds  are  therefore  accompanied  by  lower  resistance 
in  the  transmitter  circuit  than  the  louder  sounds.  While  the 
resistance  of  the  transmitter  circuit  is  increased  upon  an  in- 
crease of  force  in  the  sound  waves,  sufficient  of  the  carbon  is  al- 
ways maintained  in  cootact  with  the  part  (I)  to  prevent  the  re- 
sistance from  being  too  great  for  the  proper  operation  of  the 
transmitter, 


Carolina  Telephone  Men  Organized. 

A  meeting  of  Independent  telephone  men  repre- 
senting North  and  South  Carolina  was  held  in 
Charlotte,  N.  C,  on  February  15th.  J.  C.  Mills 
of  Rutherfordton  called  the  meeting  to  order,  and 
addresses  of  welcome  were  delivered  by  the  mayor 
and  others.  Among  the  men  present  and  compa- 
nies represented  were  the  following:  Salisbury 
Telephone  company,  S.  H.  Wiley;  Fort  Mill,  S.  C, 
S.  L.  Meacham;  Monroe,  Dr.  John  Blair;  Lenoir, 
G.  F.  Harper;  Statesville,  W.  H.  Rousseau;  Hick- 
ory, J.  A.  Martin;  Mooresville,  S.  J.  Brawley;  New- 
ton, W.  R.  Abernethy;  Lincolnton,  D.  O.  Cauble; 
Independent  lines,  A.  C.  Shuford,  Newton;  Gaston 
Telephone  company.  Dr.  M.  C.  Hunter;  Bedford 
and  Lancaster,  W.  B.  Moore;  Cherokee  and  Ker- 
shaw, T.  R.  Thomason;  Mooresville,  R.  W.  Freeze 
and  G.  A.  Lawrence;  Ashcville  and  Henderson ville, 
W.  S.  Porter;  Pee  Dee  News  Transfer  company, 
J.  I.  Dunlap;  Concord  Telephone  company,  L.  D. 
Coltrane;  Rutherfordton,  J.  C.  Mills;  Queen  City, 
J.  A.  Helvin;  the  Gastonia,  R.  B.  Babington;  Citi- 
zens', C.  Edwin  Flemming;  Shelby,  A.  W.  Esk- 
ridge;   Independent  lines,  W.    C.   Proctor. 

It  is  said  that  the  Independent  companies  in  the 
Carolinas  represent  more  than  4,000  telephones  and 
1,500  miles  of  toll  lines.  A  permanent  organization 
was  effected. 


Telephone  Meeting  at  Champaign. 

At  the  late  meeting  of  the  Illinois  Telephone  as- 
sociation in  Decatur  a  resolution  was  passed  asking 
for  a  division  of  the  state  into  five  districts,  each  to 
have  its  own  association.  In  accordance  witli  that 
resolution,  all  telephone  men  in  the  eastern  district 
of  Illinois  are  requested  to  meet  at  Champaign  on 
Wednesday,  March  14th,  at  2  p.  rn.,  in  the  City 
Council  rooms.  This  district  includes  the  territory 
beginning  at  Bloomiugtou,  111.,  thence  south  along 
the  Illinois  Central  railroad  to  Sandoval,  and  every- 
thing due  east  to  the  Indiana  line.  The  meeting  is 
called  for  the  purpose  of  effecting  an  organization. 


Kentucky  Telephone  Association. 

The  Independent  telephone  companies  of  Ken- 
tucky have  formed  an  organization  for  mutual  as- 
sistance and  interchange  of  ideas.  A.  H.  Bastin  of 
Lancaster  is  president  and  James  Maret  of  Mount 
Vernon  is  secretary.  The  next  meeting  of  the  asso- 
ciation will  be  held  this  spring,  either  at  Lexington, 
Winchester  or  Lancaster.  Mr.  Maret  requests  sug- 
gestions  as  lo  place  of  meeting. 


Damages  for  Poor  Service. 

Sanborn,  Gleason  &  Slaight,  attorneys  of  Ash- 
land, Wis.,  have  been  successful  in  convincing  a 
jury  that  they  deserved  damages  from  the  slow  and 
aggravating  service  rendered  by  the  Wisconsin  Tele- 
phone company.  A  judgment  for  $75  was  rendered. 
The  telephone  company  will  appeal. 
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Absorption  and  Competition. 

A  recent  dispatch  from  Grand  Rapids,  Mich.,  says 
that  the  feeling  against  the  old  (Erie)  telephone 
company  there  has  become  so  strong  that  trie  boy- 
cott is  now  resorted  to  by  the  merchants.  A  com- 
mittee of  the  meat  dealers  went  about  town  last 
week  to  induce  all  the  butchers  to  throw  out  the 
old  telephones  and  keep  only  the  Citizens'.  It  met 
with  success,  and  now  the  grocers  will  take  up  the 
movement.  If  this  is  carried  out  much  further,  it 
will  have  a  natural  effect  upon  residence  telephones, 
too.  In  the  meantime  the  old  company  is  letting 
matters  take  their  course. 

The  officers  of  the  Mutual  Telephone  company  of 
Des  Moines,  la.,  say  that  they  have  no  fears  of  the 
Bell  interests  being  able  to  secure  an  interest  in 
their  company,  despite  the  report  that  the  Bell  wm 
go  after  every  Independent  company  in  Iowa. 

The  enterprising  Citizens'  Telephone  company 
(Independent)  of  Grand  Rapids  is  going  into  the 
absorbing  business  a  little  on  its  own  account.  It 
has  secured  control  of  the  Independent  exchange  at 
Lansing,  Mich.,  and  Secretary  Ware  announces  that 
in  all  probability  it  will  be  found  necessary  to  in- 
crease the  rates  on  telephones  in  private  residences 
from  $12  to  $16  a  year.  No  change  will  be  made 
in  the  price  of  business  telephones,  which  will  re- 
main at  $24.  Improvements  will  be  made  on  the 
Lansing  exchange  and  the  wires  in  the  business 
section  of  the  city  will  be  put  underground.  The 
Citizens'  company  filed  amended  articles  of  in- 
corporation with  the  secretary  of  state  recently, 
the  capital  stock  having  been  increased  from  $300.- 
000  to  $500,000  since  the  purchase  of  the  Muskegon 
and   Lansing   exchanges. 


ABSORBER    ABSORBED. 


Independent   Telephones    Pay    17    Per 
Cent,  in  Wausau. 

One  of  the  man}-  prosperous  Independent  tele- 
phone companies  in  the  smaller  cities  is  the  Wau- 
sau  (Wis.)  Telephone  company.  It  began  giving 
service  in  November.  1S95,  and  from  that  time  un- 
til July  1.  1S9X).  the  Wisconsin  (Bell)  Telephone  com- 
pany furnished  free  telephones  to  anyone  m  the  city 
of  Wausau  who  would  accept  its  service.  Despite 
that  fact,  the  Independent  company  has  now  369 
telephones  in  use,  has  paid  62  per  cent,  in  cash  divi- 
dends (an  average  of  nearly  17  per  cent,  per  annum"), 
and  has.  in  addition,  put  $8,550  into  the  business 
from  net  earnings.  This  is  certainly  a  fine  record, 
and  shows  that  the  Independent  telephone  move- 
ment has  something  to  commend  it  as  an  attractive 
business  proposition..  The  rates  charged  by  the 
Wausau  company  range  from  $9  to  $30  a  year,  and 
many  subscribers  arc  stockholders.  The  officers  of 
the  company  are:  President,  N.  Heinemann;  vice- 
president,  E.  B.  Thayer;  treasurer,  W.  W.  Albers; 
secretary'.  James  Montgomery-  These  gentlemen, 
with  G.  D.  Jones,  constitute  the  board  of  directors. 
Pierce  Hirsch  is  the  superintendent.  During  the 
year  ended  February  6th  last  $2,818.91  was  expended 
for  a  new  switchboard  of  400  drops  and  for  other  ma- 
terial. 


Bell  Company  of  Buffalo. 

At  a  special  meeting  of  the  stockholders  of  the 
Bell  Telephone  company  of  Buffalo  it  was  voted 
to  increase  the  capital  stock  from  $2,000,000  to  $5.- 
000.000.  An  unusually  large  amount  of  work  will 
be  done  in  Buffalo  this  year,  in  anticipation  of  the 
F;:n-American  Exposition,  and  to  avoid  the  neces- 
sity of  opening  the  streets  while  the  exposition  is  in 
progress.  An  additional  story  is  to  be  constructed 
on  the  Seneca  street  building,  and  a  contract  has 
been  awarded  to  the  Western  Electric  company  to 
re-equip  the  entire  Buffalo  service.  In  Rochester 
the  companj'  has  just  about  completed  a  building 
for  its  own  exclusive  use,  and  is  making  adequate 
preparations  for  anticipated  growth.  At  Niagara 
Falls  the  office  building  and  subways  are  rapidly 
approaching  completion.  Similar  improvements 
are  to  be  made  throughout  the  company's  territory, 
and  large  extensions  will  be  made  to  the  toll-line 
system  to  keep  up  with  the  constantly  growing  de- 
mands of  this  branch  of  the  service. 


Queer  Arrangement  in  Minneapolis. 

'The  druggists  of  Minneapolis  and  the  North- 
western Telephone  Exchange  company  have  got 
together."  writes  a  correspondent  of  the  Western 
Electrician  in  that  city.  "The  telephone  company 
is  to  place  a  regular  instrument  and  a  slot  machine 
in  each  store  side  by  side.  The  public  is  to  have 
full  access  to  each  and  free  choice..  The  druggists 
will  receive  25  per  cent,  of  the  receipts  of  the  local 
service  and  15  per  cent,  of  the  long-distance  charges. 
The  telephones  which  were  removed  will  be  re- 
stored." 


Independent  Telephone  Manufacturers' 
"Trust." 

It  is  now  stated  that  the  options  obtained  by  those 
favoring  the  Independent  telephone  manufacturers' 
trust  run  in  some  cases  until  March  10th,  and  that 
the  success  or  failure  of  the  proposition  may  not  be 
settled  until  that  date.  The  negotiations  are  in  the 
hands  of  Mr.  Auerbach.  a  prominent  New  York 
lawyer. 


Erie    Telephone    Company    Purchased 

by   the    New   Telephone    and 

Telegraph  Company. 

[Special  dispatch  to  the  Western  Electrician.] 

Boston,  February  27. — Control  of  the  Erie  Tele- 
graph and  Telephone  company  of  Lowell,  Mass., 
the  largest  Bell  system  in  the  United  States,  here- 
tofore operating  in  harmony  with  the  American  Bell 
Telephone  company,  has  passed  into  the  hands  of 
the  latter's  most  formidable  competitor,  the  big 
new  Independent  telephone  corporation  known  as 
the  Telephone,  Telegraph  and  Cable  company  of 
America,  of  which  William  J.  Latta  of  Philadelphia 
is  president,  and  whose  offices  are  at  100  Broadway, 
New  York. 

The  Erie  Telegraph  and  Telephone  company  owns 
five  companies  operating  under  the  Bell  patents 
in  the  states  of  North  Dakota.  South  Dakota,  Min- 
nesota, Wisconsin,  Michigan,  Arkansas,  Texas,  and 
in  Cuyahoga  County,  Ohio,  which  includes  the  city 
of  Cleveland.  It  has  in  operation  115,000  telephone 
stations  in  2,300  cities  and  towns,  and  200,000  miles 
of  wire,  of  which  75,000  miles  is  used  for  long-dis- 
tance purposes.  The  system  has  been  growing  at 
the  rate  of  50,000  subscribers  annually.  Charles  J. 
Glidden  of  Lowell,  Mass.,  is  president.  The  exec- 
utive headquarters  are  in  that  city,  but  operating  or 
supply  headquarters  are  located  at  Cleveland,  De- 
troit, Chicago,  Milwaukee,  Minneapolis,  Little  Rock, 
Dallas  and  Austin.  The  company  has  represented 
practically  one-sixth  of  the  Bell  interests  in  this 
country. 

The  Telephone,  Telegraph  and  Cable  company  of 
America,  which  has  a  capital  of  $30,000,000,  already 
owns  the  Knickerbocker  Telephone  company  of 
New  York,  the  Boston  and  New  York  Telephone 
company,  the  Massachusetts  Telephone  company 
and  several  others,  the  New  England  field  espe- 
cially being  in  process  of  organization  at  a  rapid 
rate.  Construction  wnrk  was  begun  in  Boston  last 
year,  after  a  very  liberal  franchise  had  been  obtained 
from  the  city  government. 

Traders  on  the  Boston  and  New  York  stock  ex- 
changes have  observed  umvonted  activity  in  Erie 
Telephone  stock  during  the  last  two  or  three  months. 
Rumors  were  current  that  Western  Union  interests 
were  buying  for  control,  but  these  could  not  be  con- 
firmed. The  stock  rose  from  $100  (the  par  value) 
to  $122.  To-day  it  was  announced  that  negotiations 
for  the  purchase  had.  been  under  President  Latta' s 
direction,  and  their  successful  outcome  was  also 
made  public.  President  GHddcn  confirms  the  an- 
nouncement. He  says:  "The  report  is  true  that 
the  Telephone,  Telegraph  and  Cable  company  of 
America  has  purchased  50,001  shares  (par  value, 
$5,000,100)  out  of  a  total  issue  of  100,000  shares 
(par  value,  $10,000,000)  of  the  capital  stock  of  the 
Erie  Telegraph  and  Telephone  company.  The 
American  Bell  Telephone  people  could  have  secured 
a  controlling  interest  in  the  Erie  before  the  new 
owners  had  accumulated  much  of  any  stock,  but 
they  did  not  avail  themselves  of  the  opportunity. 
The  position  of  Erie  is  strengthened  to  a  remark- 
able degree.  All  the  sub-companies  of  the  Erie 
system  operate  under  perpetual  contracts  with  the 
American  Bell  Telephone  company  and  have  the 
full  benefit  and  use  of  all  the  patents  owned  and 
controlled  by  the  Bell  people,  together  with  the 
long-distance  connections,  while  the  o.wners  of  the 
controlling  interest  in  the  Erie  will  certainly  dis- 
courage and  prevent  any  Independent  company  in- 
vading the  Erie  territory." 

President  Glidden  will  remain  for  the  present  at 
the  head  of  the  Erie  company.  The  following- 
named  gentlemen  will  go  into  the  board  of  directors, 
representing  the  new  control:  Vice-president, 
Charles  E.  Adams,  who  is  president  of  the  Massa- 
chusetts State  Board  of  Trade  at  Lowell;  George 
Crocker,  San  Francisco;  Frank  A.  Cutting.  Fred- 
erick A.  Farrar,  Boston;  H.  E.  Gawtry,  W.  H. 
Gelshennen,  William  J.  Latta,  Martin  Maloney,  C. 
W.  Morse,  Daniel  O'Day  (Standard  Oil),  Frank 
Tilford,  H.  R.  Wilson  and  John  Jacob  Astor,  New 


York. 


B. 


Wall  street  rumors  persistently  connect  the  West- 
ern Union  company  with  the  Telephone.  Telegraph 
and  Cable  company  of  America,  and  the  stock  of  the 
former  sold  down  on  February  27th  en  the  report 
that  the  Western  Union  and  American  Bell  com- 
panies were  about  to  engage  in  a  Titanic  conflict. 

The  subsidiary  companies  belonging  to  the  Eric 
system  arc  the  Cleveland  Telephone  company, 
Michigan  Telephone  company.  Wisconsin  Telephone 
company.  Northwestern  Telephone  Exchange  com- 
pany and  Southwestern  Telegraph  and  Telephone 
company. 


Plan  to  Extend  Pay-station  Service. 

According  to  the  New  York  Tribune,  a  new  com- 
pany has  been  formed,  the  object  of  which  is  to 
have  at  every  telephone  pay  station  a  book  contain- 
ing the  names  of  persons  who  may  be  reached  by 
telephone,  but  who  are  not  subscribers.  The  book 
will  be  known  as  "The  Telephone  Red  Book,"  and 
a  fee  of  $1  a  year  will  be  charged  to  carry  a  name 
on  the  list.  "By  paying  us  $1  a  year."  said  the 
manager  of  the  Emergency  Telephone  Call  com- 
pany, "we  put  your  name  in  our  'Red  Book,'  and 
it  will  show  that  you  may  be  called  at  No.  370  Sev- 
enty-ninth street,  and  the  people  who  look  for  your 
name  and  find  it  will  know  also  that  the  subscriber 
at  No.  370  will  be  perfectly  willing  to  send  for  you. 
and  will  not  tell  you  that  'they  are  not  in  business 
for  that  purpose.'  The  process  is  simple.  To  com- 
municate with  persons  whose  names,  addresses  and 
numbers  are  given  in  our  book  you  simply  call  the 
number,  and  when  the  connection  is  made  ask 
for  the  person  with  whom  you  wish  to  speak.  In 
your  case  the  person  would  give  your  name,  and 
the  people  at  '370'  would  say:  'Hold  the  wire,  we 
will  call  him.'  They  send  up  to  your  apartment; 
you  come  to  answer  the  call;  and  there  you  are." 


NEW  COMPANIES. 

The  Rutland  (111.)  Telephone  company  has  been 
incorporated.  The  capital  is  $5,000.  and  the  incor- 
porators are  F.  Z.  Ames,  E.  D.  Whipple  and  M.  E. 
Gants. 

The  New  Telephone  company  is  an  applicant  for 
a  franchise  in  Poughkeepsie,  N.  Y.,  but  the  propo- 
sition is  vigorously  combatted  by  the  Hudson  River 
(Bell)  Telephone  company. 

The  Phcebus  Telephone  company  of  Phcebus.  A*a.. 
was  recently  incorporated,  with  a  capital  of  $10,000, 
to  operate  a  telephone  system  in  Phcebus  and  the 
counties  of  Elizabeth  City,  Warwick  and  York.  A. 
M.  Hanger  is  president  of  the  company. 

The  Virginia  Telephone  and  Telegraph  company 
is  seeking  a  charter  from  the  Legislature  of  that 
state  by  which  it  will  be  permitted  to  erect  its  pole« 
and  wires  in  the  streets  of  any  city  in  the  state. 
There  are  those  wrho  assert  that  the  Bell  people  are 
back  of  the  bill,  as  the  city  of  Richmond  has  fought 
the  Bell  company  successfully  on  the  question  of 
poles  in  the  streets. 

The  Twin  City  Telephone  company  of  Tona- 
wanda,  N.  Y.,  is  hopeful  that  Tonawanda  will  grant 
it  a  charter.  It  says  that  the  committee  from  the 
Board  of  Trade  is  favorable  to  it.  The  newly  elected 
officers  of  the  company  are:  President,  G.  A.  Cur- 
ries; vice-president,  William  A.  Gardie;  secretary, 
and  treasurer,  Samuel  Hosmer.  Three  new  directors 
were  elected — William  J.  Gibler,  Samuel  Hosmer 
and  John  A.  Ludwig. 

Articles  of  incorporation  have  been  filed  in  the 
clerk's  office  of  Warren  County,  New  Jersey,  by  the 
New  Jersey  Construction  compan}1-,  whose  object  is 
to  construct  telephone  and  telegraph  wires  in  War- 
ren and  Northampton  counties  and  do  a  general 
business  in  the  line  of  taking  contracts.  The  com- 
pany is  capitalized  at  $100,000.  The  company  con- 
sists of  Elbert  B  Bohen  of  Easton,  George  R. 
Macey,  Easton.  and  Frank  Ricker  and  Michael 
Lynch,    Phillipsburg. 


MANUFACTURERS     AND     DEALERS. 

The  Standard  Telephone  and  Electric  company. 
Madison,  Wis.,  has  issued  its  illustrated  1900  cata- 
logue. It  is  a  book  of  70  pages,  with  attractive 
cover,  and  contains  a  complete  description  of  all  the 
company's  products,  from  switchboards,  instruments, 
transmitters  and  receivers  to  magneto  bells,  batter- 
ies,   line    supplies,    etc. 

The  Court  of  Appeals  at  Washington,  D.  C,  which 
is  the  court  of  last  resort  in  such  cases,  has  just 
rendered  a  decision  for  the  plaintiff,  Frank  B.  Cook, 
in  the  case  of  Cook  against  the  Western  Electric 
company,  in  the  matter  of  complete  protective  sys- 
tem for  telephone  apparatus.  Mr.  Cook  is  the  presi- 
dent of  the  Sterling  Electric  company,  which  has 
lately  removed  its  main  office  and  factory  from 
Chicago  to  Lafayette,  Ind.  Several  large  orders 
have  been  placed  lately  with  this  company  for  com- 
bined terminals  and  strong-current  protectors  and 
other  apparatus.  The  Chicago  office  of  this  com- 
pany, in  charge  of  Mr.  J.  H.  Parish,  is  now  located 
at    1260  Monadnock  building. 

Users  of  Independent  telephone  apparatus  may 
not  be  aware  of  the  fact  that  the  McFell  Electric 
company,  204  Dearborn  street.  Chicago,  is  western 
distributing  agent  for  the  well-known  Ericsson  tele- 
phones and  telephone  parts.  These  goods  are  made 
in  Sweden,  and  the  manufacturers  assert  that  they 
are  the  best  on  the  market.  The  Ericsson  apparatus 
is  said  to  be  the  most  handsome  in  appearance,  and 
especially  reliable,  and  the  greatest  care  is  taken 
in  its  manufacture.  The  McFell  company  carries 
a  large  and  complete  stock,  and  is  able  to  fill  orders 
promptly.  It  has  handled  Ericsson  apparatus  for 
some  time  and  has  met  with  well-earned  success. 
The  company  will  be  pleased  to  hear  from  those 
contemplating  the  purchase  of  new  telephone  ap- 
paratus, and  states  that  it  is  in  a  position  to  save 
exchange  managers  much  worry  (as  well  as  repair 
bills),  as  it  says  that  Ericsson  apparatus  will  over- 
come the  troubles  of  the  telephone  man. 
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Recent  Progress  in  Wireless  Teleg- 
raphy.' 
Bv  G.  Marconi. 
When  Ampere  threw  out  the  suggestion  that  the 
theory  of  a  universal  ether  possessed  of  merely 
mechanical  properties  might  supply  the  means  for  ex- 
plaining electrical  facts,  which  view  was  upheld  by 
Joseph  Henry  and  Faraday,  the  veil  of  mystery  which 
had  enveloped  electricity  began  to  lift.  When  Max- 
well published,  in  1864,  his  splendid  dynamical  theory 
of  the  electromagnetic  field  and  worked  out  mathe- 
matically the  theory  of  ether  waves,  and  Hertz  had 
proved  experimentally  the  correctness  of  Maxwell's 
hypothesis,  we  obtained,  if  I  may  use  the  words  of 
Professor  Fleming,  "the  greatest  insight  into  the  hid- 
den mechanisms  of  nature  which  has  yet  been  made  by 
the  intellect  of  man."  We  cannot  pay  too  high  ,1 
tribute  to  the  genius  of  Heinrich  Hertz,  who  worked 
patiently  and  persistently  in  a  new  field  of  experi- 
mental physics,  and  made  what  has  been  called  the 
greatest  discovery  in  electrical  science  ill  the  latter 
half  of  the  nineteenth  century.  I  cannot  forbear  say- 
ing one  word  as  to  the  eminent  electrician  who  was 
placed  in  his  last  home  as  recently  as  Saturday  last, 
for  it  is  manifest  that  several  years  ago  Professor 
Hughes  was  on  the  verge  of  a  great  discovery,  and 
if  he  had  persevered  in  his  experiments  it  seems 
probable  that  his  name  would  have  been  as  closely 
connected  with  wireless  telegraphy  as  it  is  with  so 
many  branches  of  electrical  work  in  which  he  has 
gained  so  much  renown  and  such  great  distinction. 

The  experimental  proof  by  Hertz  13  years  ago  of 
the  identity  of  light  and  electricity,  and  the  knowl- 
edge of  how  to  produce  and  how  to  detect  these  ether 
waves,  the  existence  of  which  had  been  so  far  un- 
known, made  possible  true  wireless  telegraphy.  I 
think  I  may  be  justified  in  saying  that  for  several 
years  the  full  importance  of  the  discovery  of  Hertz 
was  realized  but  by  very  few,  and  for  this  reason 
the  early  development  of  its  practical  application  was 
slow.  All  of  you  know  that  the  idea  of  communi- 
cating intelligence  without  visible  means  of  connec- 
tion is  almost  as  old  as  mankind.  Wireless  teleg- 
raphy by  means  of  Hertzian  waves  is.  however,  very 
young.  I  hope  that  if  I  pass  over  the  story  of  the 
growth  of  this  new  art,  as  I  have  watched  it,  or  do 
not  attempt  to  prove  the  questions  of  ^  priority,  no 
one  will  take  it  for  granted  that  nothing  is  to  be 
said  on  these  subjects,  or  that  all  that  has  been  said 
is  entirely  correct. 

The  time  allowed  for  this  discourse  is  too  short 
to  permit  me  to  recount  all  the  steps  that  have  Jed  up 
to  the  practical  applications  of  to-day.  I  believe  it 
will  probably  interest  you  more  to  hear  of  the  prob- 
lems which  have  lately  been  solved,  and  the  very 
interesting  developments  which  have  taken  place 
during  the  last  few  months. 

Mr.  Marconi  then  gave  a  short  explanatory  de- 
scription of  his  system  and  of  the  apparatus  used, 
for  the  benefit  of  those  of  his  audience  who  were 
unacquainted  with  the  principles  of  wireless  teleg- 
raphy by  means  of  Hertzian  waves.  In  describing 
the  transmitter,  he  stated  that,  should  it  be  necessary 
to  direct  a  beam  of  rays  in  a  given  direction,  the 
vertical  wire  and  earth  connection  are  omitted  and 
the  spheres  placed  in  the  focal  line  of  a  metal  cyl- 
indrical parabolic  reflector. 

The  form  of  coherer  I  have  adopted  is  shown  in 
Fig.  1,  and  I  find  that  a  great  element  of  the  success 
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FIG.    I.       RECENT   PROGRESS  IN  WIRELESS   TELEGRAPHY. 

of  wireless  telegraphy  has  been  dependent  on  using 
such  a  coherer. 

It  had  been  his  experience  and  that  01  other  work- 
ers that  the  coherer  as  previously  constructed — that 
is,  a  tube  several  inches  long  partially  filled  with 
filings,  enclosed  by  corks — was  tar  too  unreliable  to 
fulfill  its  purpose.  He  found,  however,  that  if  spe- 
cially prepared  filings  were  confined  in  a  very  small 
gap  (about  one  millimeter)  between  flat  plugs  of 
silver,  the  coherer,  if  properly  constructed,  became 
absolutely  reliable.  In  its  normal  condition  the  re- 
sistance of  a  good  coherer  was  infinite,  but  when 
influenced  by  electric  waves  the  coherer  instantly 
became  a  conductor,  its  resistance  falling  to  100 
or  300  ohms.  This  conductivity  was  maintained  un- 
til the  tube  was  shaken  or  tapped. 

Having  finished  his  description  of  the  main  fea- 
tures of  the  simple  form  of  apparatus  employed  until 
recently,  Mr.  Marconi  continued:  Fig.  1  shows  an 
improvement  to  the  system  of  no  slight  importance. 
In  it  the  aerial,  or  vertical,  wire  and  the  earth  wire 
at  the  receiving  station  are  not  connected  directly 
to  the  coherer,  but  to  the  primary  of  a  small  induc- 
tion  coil   or  transformer,    the   secondary    of   which 

1.     Abstract  frmn  London  Electrician  of  address  delivered  at 
the  Royal  Institution,  February  2,  1900. 


is  connected  to  the  ends  of  the  coherer,  one  of  the 
connections  passing  through  a  condenser.  The  ob- 
ject of  this  transformer  is  to  increase  the  electromo- 
tive force  of  the  induced  oscillations  at  the  terminals 
of  the  coherer,  and  therefore  causes  it  to  break 
down  with  a  weaker  oscillation,  and  so  be  affected 
at  a  much  greater  distance  than  would  be  possible 
if  it  were  connected  directly  to  the  vertical  conductor. 
I  had  often  noticed,  during  my  early  experiments, 
that  a  long,  thin  wire  at  the  receiving  station  would 
give  very  good  results,  while  a  shorter  and  thicker 
wire  was  not  so  advantageous.  I  thought  that  the 
reason  of  this  was  that  the  breaking  down  of  the 
insulation  of  the  tube  was  more  dependent  on  the 
electromotive  force  of  the  induced  oscillation  than 
on  its  quantity.  In  order  to  apply  the  necessary 
electromotive  force  to  the  tube  at  great  distances, 
we  increase  the  electromotive  force  of  the  oscillations 
induced  in  the  wire  or  strip  at  the  expense  of  the 
quantity. 

I  had  formerly  ascertained  (paper  read  before  the 
Institution  of  Electrical  Engineers,  March,  i8go)J 
that  the  distance  over  which  it  is  possible  to  signal 
with  a  given  amount  of  energy  varies  approximately 
with  the  square  of  the  height  of  the  vertical  wire  and 
with  the  square  root  of  the  capacity  of  a  plate,  drum 
or  other  form  of  capacity  area  which  may  be  placed 
at  the  top  of  the  wires.  The  law  governing  the 
relation  of  height  and  distance  has  already  been 
proved  correct  up  to  a  distance  of  85  miles.  Many 
months  ago  it  was  found  possible  to  communicate 
from  the  North  Haven  Poole  to  Alum  Bay  (Isle  of 
Wight),  with  a  height  of  75  feet,  the  distance  being 
18  miles.  Later  on  two  installations  with  vertical 
wires  of  double  that  length — i,  e.,  150  feet — were 
erected  at  a  distance  of  85  miles  apart,  and  signals 
were  easily  obtained  between  them.  According  to 
a  rigorous  application  of  the  law,  72  miles  ought  to 
have  been  obtained  instead  of  85,  but,  as  I  have  pre- 
viously stated,  the  law  has  been  proven  only  to  be 
approximately  correct,  the  tendency  being  always 
on  what  I  might  call  the  right  side;  thus,  we  obtain 
a  greater  distance  than  the  application  of  the  law 
would  lead  us  to  believe.  There  is  a  remarkable 
circumstance  to  be  noted  in  the  case  of  the  85  miles' 
signaling.     At  the  Alum  Bay  station  the  mast  is  on 
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the  cliff,  and  there  is  no  curvature  of  the  earth  inter- 
vening between  the  two  stations — that  is  to  say,  a 
straight  line  between  the  base  of  the  Haven  and 
Alum  Bay  stations  would  clear  the  surface  of  the 
sea.  But  in  the  case  of  the  85  miles,  the  two  stations 
were  located  on  the  sea  level,  and  between  them 
exists  a  hill  of  water,  owing  to  the  earth's  curvature, 
amounting  to  over  1,000  feet.  If  these  waves  trav- 
eled only  in  straight  lines,  or  the  efi'ect  was  noticeable 
only  across  open  space  in  a  direct  line,  the  signals 
would  not  have  been  received  except  with  a  vertical 
wire  1,000  feet  high  at  both  stations. 

Leaving  this  interesting  point  for  the  present.  I 
would  like  to  say  a  few  more  words  about  the  im- 
provement shown  in  Figs.  I,  2  and  3.  When  I  first 
mentioned  it,  I  called  it  "an  induction  coil."  It 
will  probably  interest  you  to  knowthat  it  is  not  every 
induction  coil  that  will  work,  but  this  transformer 
must  be  a  very  remarkably  wound  induction  coil. 
While  carrying  out  some  experiments  nearly  three 
years  ago  at  Salisbury.  Captain  Kennedy,  R.  E.,  and 
I  tried  numerous  forms  of  induction  coils  wound  in 
the  ordinary  way — that  is,  with  a  great  number  of 
turns  of  wire  on  the  secondary  circuit — with  the  ob- 
ject of  increasing,  if  possible,  the  distance  or  range 
of  transmission;  but  in  every  case  we  observed  a 
very  marked  decrease  in  the  distance  obtainable  with 
a  given  amount  of  energy  and  height.  Similar  re- 
sults were  obtained  some  months  later.  I  am  in- 
formed, in  experiments  carried  out  by  the  General 
Postofnce  engineers  at  Dover. 

In  all  our  above-mentioned  experiments  the  coils 
used  were  those  in  which  the  primary  consisted  of 
a  smaller  cr  larger  number  of  turns  of  comparatively 
thick  wire,  and  the  secondary  of  several  layers  of 
thinner  wire.  I  believe  I  am  right  in  saying  that 
hundreds  of  these  coils  were  tried,  the  result  always 
being  that  by  their  employment  the  possible  distance 
of  signaling  was  considerably  diminished  instead  of 
being  increased.  We  eventually  found  an  entirely 
new  form  of  induction  coil  that  would  work  satis- 
factorily, and  that  betran  to  increase  the  distance  of 
signaling.  This  consisted  of  a  coil,  the  primary  of 
which  was  wound  with  fine  wire,  contrary  to  usual 
custom,  and  the  secondary  with  still  finer  wire.  The 
peculiarity  of  this  new  coil  nr  transformer  was  that, 
if  the  secondary  circuit  happened  to  be  wound  in 
more  than  one  layer,  no  results  were  obtainable. 
This  was  considered  to  he  a  disadvantage,  as 
it  is  impossible  ("owinrr  to  the  thinness  of  the  wire 
on  the  primary)  to  wind  a  secondary  of  much  greater 
length  over  or  under  it,  or  of  a  much  greater  number 
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of  turns;  and  this  is  necessary  in  order  to  obtain  a 
higher-  ratio  of  transformation  between  the  primary 
and  secondary  than  i  ;i. 

The  next  step  in  advance  was  a  coil  as  shown  in 
Fig.  2,  in  which  the  number  of  turns  of  the  second- 
ary is  increased  at  the  ends  of  the  coil,  the  secondary 
forming  at  each  end  two  sections  or  lumps,  as  shown 
in   the  figure. 

This  form  of  coil  gave  much  better  results  than 
the  previous  one,  and  led  to  the  construction  of  the 
coil  shown  in  Fig.  3.  The  diagrams  are  greatly  en- 
larged half-longitudinal  sections,  but  are  not  strictly 
to  scale.  In  place,  also,  of  showing  the  section  of  each 
coil  or  a  layer  of  wire  as  a  longitudinal  row  of  dots 
or  small  circles,  as  it  would  actually  appear,  it  is, 
for  simplicity,  shown  as  a  single  continuous  longi- 
tudinal straight  line.  The  secondary  of  this  trans- 
former is  wound  in  several  sections,  but  the  pecu- 
liarity observed  in  this  case  is  that  the  sections  must 
be  connected  together  in  the  way  shown  in  the  Figs. 
2  and  3,  and  as  the  distance  from  the  primary  in- 
creases the  number  of  turns  in  each  section  must 
diminish.  If  the  sections  are  connected  in  another 
way  it  will  not  work.  The  operation  of  these  par- 
ticular modes  of  winding  is,  in  my  opinion,  to  pre- 
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vent  the  effects  due  to  electromagnetic  induction 
from  being  in  opposition  with  the  electrostatic  in- 
duction at  the  ends  of  the  primary. 

The  results  given  by  some  of  these  induction  coils 
have  been  remarkable.  During  the  naval  maneu- 
vers I  had  an  opportunity  of  testing  how  much 
they  increased  the  range  of  signaling  with  a  given 
amount  of  energy  and  height.  When  working  be- 
tween the  cruisers  Juno  and  Europa  I  ascertained 
that  when  the  induction  coil  was  omitted  from  the 
receiver  the  limit  distance  obtainable  was  seven  miles, 
but  with  an  induction  coil  similar  to  that  shown 
in  Fig.  3  a  'distance  of  over  60  miles  could  be  ob- 
tained with  certainty.  This  demonstrated  that  the 
coils  used  at  that  time  increased  the  possible  dis- 
tance nearly  tenfold.  I  have  now  adopted  these  in- 
duction coils  or  transformers  at  all  our  permanent 
stations. 

A  number  of  experiments  have  been  carried  out 
to  test  how  far  the  Wehnelt  break  was  applicable 
in  substitution  for  the  ordinary  make-and-break  in- 
duction coil  at  the  transformer  station;  but.  although 
some  excellent  results  have  been  obtained  over  a 
distance  of  40  miles  of  land,  the  amount  of  current 
used  and  the  liability  of  the  break  getting  fatigued 
or  out  of  order  have  been  obstacles  which  have  so 
far  prevented  its  general  adoption. 

As  is  probably  known  to  most  of  you,  the  system 
has  been  in  practical  daily  operation  between  the 
East  Goodwin  lightship  and  the  South  Foreland 
lighthouse  since  December  24,  1898.  and  I  have 
good  reason  for  believing  that  the  officials  of  Trinity 
House^  are  convinced  of  its  great  utility  in  connec- 
tion with  lightships  and  lighthouses.  It  may  be  in- 
teresting to  you  to  know  that,  as  specially  arranged 
by  the  authorities  of  Trinity  House,  although  we 
maintain  a  skilled  assistant  on  the  lightship,  he  is  not 
allowed  to  work  the  telegraph.  The  work  is  invari- 
ably done  by  one  of  the  seamen  on  the  lightship, 
many  of  whom  have  been  instructed  in  the  use  of 
the  instruments  by  one  of  my  assistants.  On  five 
occasions  assistance  has  been  called  for  by  the  men 
on  board  the  ship  and  help  obtained  in  time  to  avoid 
loss  of  life  and  property.  Of  these  five  calls  for 
assistance,  three  were  for  vessels  run  ashore  on  the 
sands  near  the  lightship,  one  because  the  lightship 
herself  had  been  run  into  by  a  steamer,  and  one  to 
call  a  boat  to  take  off  a  member  of  the  crew  who 
was  seriously  ill. 

In  the  case  of  a  French  steamer  which  went  ashore 
on  the  Goodwins,  we  have  evidence  given  in  the 
Admiralty  Court  that,  by  means  of  one  short  wireless 
message,  property  to  the  amount  of  £52,518  was 
saved;  and  of  this  amount,  I  am  glad  to  say  the 
owners  and  crews  of  the  lifeboats  and  tugs  received 
£3,000.  This  one  saving  alone  is  probably  sufficient 
in  amount  to  equip  all  the  lightships  around  England 
with  wireless-telegraph  apparatus  more  than  10  times 
over.  The  system  has  also  been  in  constant  use 
for  the  official  communication  between  the  Trinity 
House  and  the  ship,  and  is  also  used  daily  by  the 
men  for  private  communication  with  their  families, 
etc. 

At  the  end  of  March,  1899,  by  arrangement  with 
the  French  government,  communication  was  estab- 
lished between  the  South  Foreland  lighthouse  and 
Wimereux,  near  Boulogne,  over  a  distance  of  30 
miles,  and  various  interesting  tests  were  made  be- 
tween these  stations  and  French  warships.  The 
maximum  distance  obtained  at  that  time,  with  a 
height  of  about  100  feet  on  the  ships,  was  42  miles. 

The  most  interesting  and  complete  tests  of  the 
system  at  sea  were,  however,  made  during  the  Brit- 
ish naval  maneuvers.  Three  ships  of  the  "B"  fleet 
were  fitted  up — the  flagship  Alexandra  and  the 
cruisers  Juno  and  Europa.  I  do  not  consider  myself 
quite  at  liberty  to  describe  all  the  various  tests  to 
with  the  system  was  put,  but  I  believe  that  never 
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before  were  Hertzian  waves  given  a  more  difficult  or 
responsible  task.  During  these  maneuvers  I  _  had 
the  pleasure  of  being  on  board  the  Juno,  my  friend, 
Captain  Jackson,  R.  N.,  who  had  done  some  very 
good  work  on  the  subject  of  wireless  telegraphy 
before  I  had  the  pleasure  of  meeting  him,  being  in 
command.  With  the  Juno  there  was  usually  a  small 
squadron  of  cruisers,  and  all  orders  and  communi- 
cations were  transmitted  to  the  Juno  from  the  flag- 
ship, the  Juno  repeating  them  to  the  ships  around 
her.  This  enabled  evolutions  to  be  carried  out,  even 
when  the  flagship  was  out  of  sight.  This  would 
have  been  impossible  by  means  of  flags  or  sema- 
phores. The  wireless  installations  on  these  battle- 
ships were  kept  going  night  and  day,  most  important 
maneuvers  being  carried  out  and  valuable  informa- 
tion telegraphed  to  the  admiral,  when  necessary. 

The  greatest  distance  at  which  service  messages 
were  sent  was  60  nautical  miles  between  the  Europa 
and  the  Juno,  and  45  miles  between  the  Juno  and 
the  Alexandra.  This  was  not  the  maximum  distance 
actually  obtained,  but  the  distance  at  which,  under 
all  circumstances  and  conditions,  the  system  could 
be  relied  upon  for  certain  and  regular  transmission 
of  service  messages.  During  tests  messages  were 
obtained  at  no  less  than  74  nautical  miles  (85  land 
miles). 

As  to  the  opinion  which  naval  experts  have  arrived 
at  concerning  this  new  method  of  communication, 
I  need  only  refer  to  the  letters  published  by  naval 
officers  and  experts  in  the  columns  of  The  Times 
during  and  after  the  period  of  the  autumn  maneuvers, 
and  to  the  fact  that  the  Admiralty  is  taking  steps 
to  introduce  the  system  into  general  use  in  the  navy. 
As  you  will  probably  remember,  victory  was  gained 
by  the  "B"  fleet,  and  perhaps  I  may  venture  to  sug- 
gest that  the  facility  which  Admiral  Sir  Compton 
Domville  had  of  using  the  wireless  telegraph  in  all 
weathers,  both  by  day  and  night,  contributed  to  the 
success  of  his  operations.  Commander  Statham, 
R.  N.,  has  published  a  very  concise  description  of 
the  results  obtained  in  the  Army  and  Navy  Illus- 
trated. 

The  most  important  results,  from  a  technical  point 
of  view,  obtained  during  the  maneuvers  were  the 
proof  of  the  great  increase  of  distance  obtainable  by 
employing  the  transformer  in  the  receiver  as  shown 
in  Figs.  1,  2  and  3,  and  also  that  the  curvature  ot 
the  earth  which  intervened,  however  great  the  dis- 
tance attained,  was  apparently  no  obstacle  to  the 
transmission.  The  maximum  height  of  the  top  of 
the  wire  attached  to  the  instruments  above  the  water 
did  not  on  any  occasion  exceed  170  feet,  but  it  would 
have  been  geometrically  necessary  to  have  had  masts 
700  feet  high  on  each  ship  in  order  that  a  straight 
line  between  their  tops  should  clear  the  curved  sur- 
face of  the  sea  when  the  ships  were  60  nautical  miles 
apart.  This  shows  that  the  Hertzian  waves  had 
either  to  go  over  or  around  the  dome  of  water,  530 
feet  higher  than  the  tops  of  the  masts,  or  to  pass 
through  it,  which  latter  course  I  believe  would  be 
impossible. 

Some  time  after  the  naval  maneuvers,  with  a  view 
of  showing  the  feasibility  of  communicating  over 
considerable  distances  on  land,  it  was  decided  to 
erect  two  stations,  one  at  Chelmsford  and  another  at 
Harwich,  the  distance  between  them  being  40  miles. 
These  installations  have  been  working  regularly  since 
last  September,  and  my  experiments  and  improve- 
ments are  continually  being  carried  out  at  Chelms- 
ford, Harwich,  Alum  Bay  and  North  Haven  Poole. 
In  the  month  of  September  last,  during  the  meetings 
of  the  British  Association  in  Dover  and  of  the  As- 
sociation Frangaise  pour  l'Avancement  de  Science  in 
Boulogne,  messages  were  exchanged  with  ease  be- 
tween Wimereux,  near  Boulogne,  and  Dover  Town 
Hall,  a  distance  of  30  miles. 

An  interesting  point  was  that  it  was  demonstrated 
that  the  great  masses  of  the  Castle  Rock  and  South 
Foreland  cliffs,  lying  between  the  Town  Hall,  Dover, 
and  the  lighthouse,  did  not  in  the  least  degree  in- 
terfere with  the  transmission  of  signals.  This  re- 
sult was,  however,  by  no  means  new.  It  only  con- 
firmed the  results  of  many  previous  experiments,  all 
of  them  showing  that  rock  masses  of  very  considera- 
ble size  intervening  between  two  stations  do  not  in 
the  least  affect  the  freedom  of  communication  by 
ether-wave  telegraphy.  (See  Journal  of  the  Institu- 
tion of  Electrical  Engineers,  April,  1899,  p.  280.) 

It  was  during  these  tests  that  it  was  found  possible 
to  communicate  direct  from  Wimereux  to  Harwich 
or  Chelmsford.  This  result  was  published  in  a  let- 
ter from  Professor  Fleming,  addressed  to  The  Elec- 
trician, on  September  29th.  The  distance  from  Wim- 
ereux to  Harwich  is,  approximately  85  miles,  and 
from  Wimereux  to  Chelmsford  also  85  miles,  of 
which  30  miles  are  over  sea  and  55  over  land.  The 
height  of  the  poles  at  these  stations  was  150  feet,  but 
if  it  had  been  necessary  for  a  line  drawn  between  the 
tops  of  the  masts  to  clear  the  curvature  of  the  earth, 
they  would  have  had  to  have  been  over  1,000  feet 
high. 

In  America  wireless  telegraphy  was  used  to  report 
from  the  high  seas  the  progress  of  the  yachts  in  the 
international  yacht  race,  over  4,ooowords  being  trans- 
mitted in  the  space  of  less  than  five  hours  on  several 
different  days.  Some  tests  were  carried  out  for  the 
United  States  navy;  but,  owing  to  insufficient  appa- 
ratus, and  to  the  fact  that  all  the  latest  improvements 
had  not  been  protected  in  the  United  States  at  that 
time,  it  was  impossible  to  give  the  authorities  there 
such  a  complete  demonstration  as  was  given  to  the 
British  authorities  during  the  naval  maneuvers. 
Messages  were  transmitted  between  the  battleships 


Massachusetts  and  the  cruiser  New  York  up  to  a 
distance  of  36  miles. 

A  few  days  previous  to  my  departure  from  Amer- 
ica the  war  in  South  Africa  broke  out.  Some  of  the 
officials  of  the  American  line  suggested  that,  as  a 
permanent  installation  existed  at  the  Needles,  Isle 
of  Wight,  it  would  be  a  great  thing,  if  possible,  to 
obtain  the  latest  war  news  before  our  arrival  on  the 
St.  Paul  at  Southampton.  I  readily  consented  to  fit 
up  my  instruments  on  the  St.  Paul,  and  succeeded 
ill  calling  up  the  Needles  station  at  a  distance  of 
66  nautical  miles.  All  the  important  news  was 
transmitted  to  the  St.  Paul  while  she  was  under 
way,  steaming  20.  knots.  The  news  was  collected 
and  printed  in  a  small  paper  called  the  Transatlantic 
Times,  several  hours  before  our  arrival  at  South- 
ampton. 

At  the  tardy  request  of  the  War  Office,  we  sent  out 
Mr.  Bullock  and  five  of  our  assistants  to  South  Af- 
rica. It  was  the  intention  of  the  War  Office  that 
the  wireless  telegraph  should  only  be  used  at  the 
base  and  on  the  railways,  but  the  officers  on  the  spot 
realized  that  it  could  only  be  of  any  practical  use  at 
the  front.  They  therefore  asked  Mr.  Bullock 
whether  he  was  willing  to  go  to  the  front.  As  the 
whole  of  the  assistants  volunteered  to  go  anywhere 
with  Mr.  Bullock,  their  services  were  accepted,  and 
on  the  nth  of  December  they  moved  up  to  the  camp 
at  De  Aar.  But  when  they  arrived  at  Dc  Aar,  they 
found  that  no  arrangements  had  been  made  to  supply 
poles,  kites  or  balloons,  which,  as  you  all  know, 
are  an  essential  part  of  the  apparatus,  and  none  could 
be  obtained  on  the  spot.  To  get  over  the  difficulty 
they  manufactured  some  kites,  and  in  this  they  had 
the  hearty  assistance  of  two  officers,  viz.,  Major 
Baden  Powell  and  Captain  Kennedy,  R.  E.,  who 
have  often  helped  me  in  my  experiments  in  England. 
(Major  Baden  Powell,  it  will  be  remembered,  is  a 
brother  of  the  gallant  defender  of  Mafeking.) 

The  results  which  they  obtained  were  not  at  first 
altogether  satisfactory,  but  this  is  accounted  for  by 
the  fact  that  the  working  was  attempted  without 
poles  or  proper  kites,  and  afterward  with  poles  of 
insufficient  height,  while  the  use  of  the  kites  was 
very  difficult,  the  kites  being  manufactured  on  the 
spot  with  very  deficient  material.  The  wind  being 
so  variable,  it  often  happened  that  when  a  kite  was 
flying  at  one  station  there  was  not  enough  wind 
to  fly  a  kite  at  the  other  station  with  which  they 
were  attempting  to  communicate.  It  is  therefore 
manifest  that  their  partial  failure  was  due  to  the  lack 
of  proper  preparation  on  the  part  of  the  local  mili- 
tary authorities,  and  has  no  bearing  on  the  practica- 
bility and  utility  of  the  system  when  carried  out 
under  normal  conditions. 

It  was  reported  that  the  difficulty  of  getting 
through  from  one  station  to  another  was  due  to 
the  iron  in  the  hills.  If  this  had  not  been  cabled  from 
South  Africa  it  would  hardly  be  credible  that  any- 
one should  have  committed  himself  to  such  a  very 
unscientific  opinion.  As  a  matter  of  fact,  iron  would 
have  no  greater  destructive  effect  on  these  Hertzian 
waves  than  any  other  metal,  the  rays  apparently 
getting  very  easily  around  or  over  such  obstacles. 
A  fleet  of  30  ironclads  did  not  affect  the  rays  during 
the  naval  maneuvers,  and  during  the  yacht  race  I 
was  able  to  transmit  my  messages  with  absolute  suc- 
cess across  the  high  buildings  of  New  York,  the 
upper  stories  of  which  are  iron.. 

However,  on  getting  the  kites  up,  they  easily 
communicated  from  De  Aar  to  Orange  River,  over 
a  distance  of  some  70  miles.  I  am  glad  to  say  that, 
from  later  information  received,  they  have  been  able 
to  obtain  poles  which,  although  not  quite  high 
enough  for  long  distances,  are  sufficiently  useful. 
We  have  also  sent  a  number  of  Major  Baden  Pow- 
ell's kites,  which  are  the  only  ones  I  have  found 
to  be  of  real  service.  Stations  have  been  established 
at  Modder  River,  Enslin,  Belmont,  Orange  River 
and  De  Aar,  which  work  well  and  will  be  invalu- 
able in  case  the  field-telegraph  line  connecting  these 
positions  should  be  cut  by  the  enemy.  It  is  also 
satisfactory  to  note  that  the  military  authorities  have 
lately  arranged  to  supply  small  balloons  to  my  as- 
sistants for  portable  installations  on  service  wagons. 

While  I  admire  the  determination  of  Mr.  Bullock 
and  our  assistants  in  their  endeavor  to  do  the  very 
best  they  could  with  most  imperfect  local  means,  I 
think  it  only  right  to  say  that  if  I  had  been  on  the 
spot  myself  I  should  have  refused  to  open  my  station 
until  the  officers  had  provided  the  means  for  elevat- 
ing the  wire,  which,  as  you  know,  is  essential  to 
success. 

Mr.  Bullock  and  another  of  our  assistants  in 
South  Africa  have  been  transferred,  with  some  of 
the  apparatus  to  Natal,  to  join  General  Buller's 
forces,  and  it  is  likely  that  before  the  campaign  is 
ended  wireless  telegraphy  will  have  proved  its  .utility 
in  actual  warfare.  Two  of  our  assistants  bravely 
volunteered  to  take  an  installation  through  the  Boer 
lines  into  Kimberley,  but  the  military  authorities 
did  not  think  fit  to  grant  them  permission,  as  it 
probably  involved  too  great  a  risk.  What  the  bear- 
ing on  the  campaign  would  have  been  if  working 
installations  had  been  established  in  Ladysmith, 
Kimberley  and  Mafeking  before  they  were  besieged, 
I  leave  military  strategists  to  state.  I  am  sure  you 
will  agree  with  me  that  it  is  much  to  be  regretted 
that  the  system  could  not  be  get  into  these  towns 
prior  to  the  commencement  of  hostilities. 

I  find  it  hard  to  believe  that  the  Boers  possess  any 
workable  instruments.  Some  instruments  intended 
for  them  were  seized  by  the  authorities  at  Cape 
Town.     These  instruments  turned  out  to  have  been 


manufactured  in  Germany.  Our  assistants,  how- 
ever, found  that  these  instruments  were  not  work- 
able. I  need  hardly  add  that  no  apparatus  has  been 
supplied  by  us  to  anyone  from  whom  the  Boers 
could  possibly  have  obtained  any  of  our  instruments. 
I  have  spoken  at  great  length  about  the  things 
which  have  been  accomplished.  I  do  not  like  to 
dwell  upon  what  may  or  what  will  be  done  in  the 
immediate  or  more  distant  future;  but  there  is  one 
thing  of  which  I  am  confident,  viz.,  that  the  progress 
made  this  year  will  greatly  surpass  what  has  been 
accomplished  during  the  last  12  months;  and,  speak- 
ing what  I  believe  to  be  sober  sense,  I  say  that  by 
means  of  the  wireless  telegraph  telegrams  will  be 
as  common  and  as  much  in  daily  use  on  the  sea  as 
at  present  on  land. 


Line  Insulator  for  60,000  Volts. 

In  high-voltage  power  transmission  the  thorough 
insulation  of  the  line  is  of  the  greatest  importance. 
A  new  type  of  insulator  has  just  been  brought  out 
by  Fred  M.  Locke  of  Victor,  N.  Y.  It  is  shown  in  the 
accompanying  illustration,  and  is  especially  designed 
for  60,000  volts'  actual  line  pressure,  and  will,  it  is 
said,  carry  81,000  volts  in  severe  rainstorms  without 
leakage.  It  is  also  said  to  be  able  to  carry  100,000 
volts  without  arcing. 

As  will  be  noted  from  the  illustration,  this  insu- 
lator has  a  porcelain  pin  base,  with  a  specially  pre- 
pared quality  of  carefully  annealed  glass  at  the  screw, 
thereby  rendering  it  mechanically  strong  and  en- 
abling it  to  withstand  the  highest  voltages. 

The  upper  part  of  the  insulator  is  of  vitrified  china. 


LINE    INSULATOR   FOR   6o,COO   VOLTS. 

The  body  and  glaze  are  of  simple  earths,  only  fused 
together  into  a  vitreous,  homogeneous  mass  at  great 
heat.  No  lead  or  other  metallic  oxide  being  used 
in  the  making,  the  glaze  is  not  in  anyway  a  con- 
ductor. The  body,  being  of  exactly  the  same  ma- 
terial and  fired  at  the  same  heat  as  the  glaze,  has 
as  high  insulating  qualities  without  as  with  the 
glaze. 

It  is  asserted  that  the  insulators  will  not  craze  or 
crack  on  the  surface,  or  "leak"  when  subjected  to 
varying  temperature,  which  is  of  special  importance. 
Heat,  cold,  dampness,  acids  and  alkalies  cannot,  it 
is  said,  act  to  disintegrate  the  ware  or  otherwise 
affect  injuriously  the  properties  of  the  insulator. 


Stanley  Company  Elects  New  Officers. 

The  annual  meeting  of  the  Stanley  Electric  Manu- 
facturing company  was  held  in  Pittsfield,  Mass., 
February  20th.  There  were  present  Henry  Hine, 
W.  W.  Gamwell,  Dr.  F.  A.  C.  Perrine  (late  of  Leland 
Stanford  Junior  University),  George  W.  Bailey, 
George  H.  Tucker,  William  R.  Plunkett  and  Walter 
F.  Hawkins,  as  attorney.  The  principal  business 
transacted  was  the  election  of  a  new  set  of  di- 
rectors and  officers,  which  resulted  as  follows: 
President,  Dr.  F.  A.  C.  Perrine;  treasurer,  William 
W.  Gamwell;  general  manager,  Henry  Hine;  di- 
rectors, Dr.  F.  A.  C.  Perrine,  W.  W.  Gamwell, 
Henry  Hine,  W.  R.  Plunkett  of  Pittsfield,  F.  O. 
Briggs  and  H.  L.  Shipy  of  Trenton,  N.  J.,  and 
F.  W.  Roebling  of  New  York.  Commenting  on 
the  election,  the  Springfield  (Mass.)  Union  says: 
"These  now  constitute  the  officers  of  the  new  Stan- 
ley company  that  was  recently  organized  under  the 
laws  of  New  Jersey,  with  a  capitalization  of  $2,000,- 
000.  This  list  differs  considerably  from  the  old 
board,  in  that  W.  W.  Gamwell  is  no  longer  presi- 
dent, G.  W.  Bailey  is  dropped  as  treasurer  and 
W.  A.  Whittlesey,  W.  F.  Hawkins,  G.  H.  Tucker 
and  G.  W.  Bailey  are  succeeded  by  the  new  pur- 
chasers of  stock  as  directors.  There  are  now  two 
Stanley  companies  in  existence,  for  the  old  one, 
organized  under  the  laws  of  Massachusetts,  has  not 
yet  been  dissolved  and  cannot  be  until  application 
is  made  to  the  Supreme  Court  and  action  taken 
thereon.  The  statement  was  made  by  a  former 
stockholder  that  the  old  company  was  ready  to  sell 
out  to  the  new  as  soon  as  the  legal  technicalities 
could  be  arranged.  This  means  also  that  the  trans- 
fer of  the  stock  will  then  be  effected.  So  far  as  can 
be  learned  the  company  contemplates  no  change  in 
its  policy  for  the  present." 
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Internal-oiling  Automatic  Engine. 

The  accompanying  illustration  shows  th< 
tlit ion  to  the  line  1  by  the  Bali 

company.     It  represents  an  enclosed  self-oiling  tan- 
dem-compound engine,  which,  it  i*  said,  comes  the 

wholly  automatic  of  anything 
placed  on  the  market. 

A  large  pocket  in  the  crank  end  ol  the  frame  is 
filled  with  oil  to  such  a  level  that  the  shaft  disks 

the  surface.     While  th  at  rest  the 

m  of  oiling  is  inoperative,  but  with  the 
first  turns  of  the  flywheels  a  stream  of  oil  is  thrown 
■iks  and  connecting-rod  boxes,  and 


Improved  Willis  Planimeter. 

Tlie  illustration  represents  the  improved  Willis 
planimeter.  which  is  especially  designed  for  the 
calculation  of  indicator  cards.  In  this  new  form 
the  glass  rod,  with  which  the  original  instrument 
was  provided,  is  replaced  by  a  polished-steel  spin- 
dle, which  glides  beneath  the  two  rollers  (R)  and 
1 S  >.     This   gives   the   instrument   great  smoothness 

■  I  accuracy  "i  wheel  movement,  as  well  as  render- 
ing 11  thoroughly  substantial  and  durable.  The  dc- 
pressible  pin  (E)  avoids  the  trouble  of  turning  the 
instrument  over  when  setting  to  card  length.  The 
removal  of  the  milled-head  screws  permits  the  in- 


Duplex  Cylinder  Cell. 

A  new  type  of  cylinder  cell,  known  as  the  Duplex 
cell,  a  cross-section  of  which  is  shown  in  the  ac- 
companying Fig.  1,  is  one  of  the  latest  primary 
batteries  placed  upon  the  market.  In  outwaril  ap- 
pearance the  Duplex  cell  does  not  differ  from  the 
ordinary  type  of  cylinder  cells.  The  special  merits 
;  re  said  to  lie  in  the  hollow  walls,  shown  in  the  cut, 
which  are  charged  with  a  special  depolarizing  com- 
pound, there  being  sufficient  compound  in  the  cylin- 
der to  provide  for  several  zincs.  The  good  results 
said  to  be  obtained  by  the  use  of  this  cell  particu- 
larly recommend  it  to  a  great  many  houses  where 


INTERNAL  OILING    AUTOMATIC    ENGI>E 

tiniu  the  engine  is  in  motion.     A  trough 

around    the    upper   portion    of   the   crank    chamber 

catches  ::  Slippl)  "i  oil  and  pa~-cs  it  i<>  the  main 
journals,  winch  receive  copious  lubrication.  These 
constructed  that,  while  not  a  drop 
■1  "I  the  engine,  the  engi- 
neer may  at  any  time  watch  the  flow  of  oil  or  feel 
the  journals. 

The  two  5tr<  ngest  points  in  favor  of  this  type  of 
engine  are  stated  to  be  the  extremely  low  friction 
and  the  great  saving  in  oil.  On  each  side  of  the 
frame  doors  are  provided,  and  in  the  crank  end  a 
hand-hole  plate  for  easy  access  to  the  working  parts. 
In  addition  to  these  openings,  the  removal  of  the 
corrugated  hood  on  top  lays  the  shaft  and  connect- 
ing rod  bare  for  inspection  or  adjustment.  Across 
the  interior  of  the  engine,  between  the  disks  and  the 
glides,  are  two  vertical  plates,  so  placed  as  to  allow 
the  connecting  rod  to  work  freely  between  them. 
By  their  construction  and  position  they  direct  the 
oil  in  a.  straight  line  to  the  cross-head,  and  work  a 
twofold  benefit,  they  limit  the  amount  of  oil  thrown 
to  the  guides  to  just  enough  for  proper  lubrication, 
and  they  allow  the  engine  to  be  run  with  the  side 
doors  removed,  without  the  slightest  danger  of  a 
drop  of  oil  reaching  the  engine-room  floor.  This 
will  be  found  of  great  value  when  taking  indicator 
cards  or  when  watching  the  internal  working  of  the 
engine. 

The  same  care  and  attention  that  have  character- 
ized the  construction    of  Ball   engines   in   previous 


strument  to  be  taken  to  pieces  and  packed  readily 
in  a  small  leather-covered  case  \V-z  by  3%  by  oVj 
inches  in  size,  which  can  be  carried  in  the  pocket 
or  in  an  indicator  box.  The  white-enameled  tri- 
angular scale  has  six  graduated  edges,  and  by  turn- 
ing the  proper  one  next  the  wheel  the  mean  effective 
pressure  can  be  read  directly  from  the  card  without 
calculation.  The  same  scale  can  be  used  for  set- 
ting for  boiler  pressure,  vacuum  lines,  etc.  The  in- 
strument is  only  serviceable  for  measuring  indi- 
cator cards,  but,  by  reason  of  its  various  scales  and 
adjustable  arm  length,  will  read  areas  directly  in 
square  inches  or  directly  in  units  particularly  suited 
to  draughtsmen  and  engineers,  such  as  square  feet, 
square  yards  on  different  scale  drawings,  acres  on 
survey  maps,  etc.  There  can  also  be  purchased 
with  the  instrument  a  horsepower  attachment  which 
permits  horsepower  to  be  read  directly  from  indi- 
cator cards  without  calculation  of  any  kind.  This 
latter  will  be  especially  appreciated  by  engineers 
who  have  many  cards  to  calculate  or  to  report  the 
horsepower  regularly.  The  instrument  is  made  of 
polished  brass  and  steel,  fully  nickeled  and  presents 
a  pleasing  and  attractive  appearance.  It  is  manu- 
factured and  sold  by  James  L.  Robertson  &  Sons, 
204  Fulton  street,  New  York,  N.  Y. 


IMPROVED    WILLIS    PLANIMETER. 

the  ordinary  type  of  cell  is  being  used,  but  where 
a  better  one  should  be  installed.  The  manufacturer 
of  the  cell,  the  National  Carbon  company,  Cleveland, 
O.,  states  that  construction  men,  who,  as  a  rule, 
guarantee  their  work  for  12  months,  will  undoubtedly 
be  pleased  with  the  Duplex  cell  for  use  with  electric 
bells,  signals,  annunciators,  etc.,  and  particularly 
for  gas  lighting,  where  a  short-circuit  is  quite  likely 
to   occur  at  any  time.     With  the  ordinary  type  of 


Fired  by  American  Example. 

It  is  said  that  a  majority  of  the  telegraphers  in 
the  British  army  in  South  Africa  are  volunteers — 
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FIG      I.        DUPLEX     CYLINDER     CELL. 

battery  in  use,  asserts  the  company,  such  a  short- 
circuit  deadens  the  cell  for  some  little  time,  and, 
while  it  will  not  recover  fully  to  its  original  strength, 
the  Duplex  battery,  it  is  claimed,  is  little  affected  by 
a  temporary  short-circuit. 

Curves  of  tests  of  the  Duplex  cells  are  shown  in 
Figs.  2  and  3.  The  dotted  lines  indicate  readings 
for  an  ordinary  type  of  cell,   the  solid  lines  repre- 
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DUPLEX    CYLINDER    CELL. 


year-  have  been  bestowed  upon  every  detail  of  this 
new  type.  Engines  for  electrical  purposes  have 
been  the  specially  of  this  company  for  over  16  years, 

and  direct-connected  outfits  form  a  large  percentage 
of  it-  "input.  The  illustration  shows  the  base  and 
shaft  of  the  engine,  extended  together,  with  an  out- 

beai  ing,  receive    a    dynamo.     Full 

description  of  this  engine  can  be  obtained  by  addi  e: 
ing   the    manufacturer,    the    Ball    Engine   company, 

Pa. 


C.  I  1    I  ol    he  1  resti  m  (la.)  1  fas  and  Electric 

1 pany    has  been  granted  a   lighting  franchise  al 

Red  I  ►akJ   la. 


members  of  the  Twenty-fourth  Middlesex  "Postoffice 
Rifles."  When  it  was  known  that  the  Twenty-fourth 
would  be  wanted  to  supply  a  considerable  number 
of  telegraphers  as  signal-corps  men,  the  Telegraph 
Chronicle,  the  organ  of  the  operators,  made  a  stir- 
ring appeal  to  the  men  and  described  in  glowing 
terms  the  gallantry  of  American  telegraphers  in 
Cuba,  Puerto  Rico  and  the  Philippines,  staling  that, 
at  the  conclusion  of  the  Spanish- American  war, 
an  army  order  was  issued  thanking  them  for  their 
work.  "Jl  is  our  men's  ambition,"  said  a  super- 
intendent of  telegraph,  "to  do  as  good  work  as  the 
American  telegraphers  did  for  their  country.  The 
Telegraph  Chronicle  gave  us  our  ideal  and  we  will 
try  to  work  up  to  it." 


REGUPLRATIOMc 

DUPLEX    CYLINDER    CELL. 


senting  the  Duplex  cell.  In  Fig.  2  the  current 
strength  of  the  cells  is  indicated  and  Fig.  3  shows 
the  voltage  during  short-circuit  and  recuperation 
of  60  minutes'  duration  each.  The  National  Carbon 
company  has  been  studying  the  requirements  of  bat- 
tery users  for  a  number  of  years,  and  its  work  has 
resulted  in  the  Duplex  cell,  which  is  being  put  upon 
the  market  to  answer  the  demands  for  a  thoroughly 
first-class,  reliable  cell  at  a  low  figure. 


The  Seattle  Electric  company  will  rebuild  the  car 
line  to  the  university  in  Seattle,  Wash.,  at  once. 
Modern  double-trucked  coaches  will  be  put  in  serv- 
ice when   the   line   is   finished. 
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Another  Electric  Gun. 

L.  S.  Gardner  of  New  Orleans  has  invented  an 
electric  gun  which,  it  is  said,  will  be  of  much  value 
in  works  of  defense  and  in  the  navy,  where  electric 
current  is  available.  The  inventor's  description  of 
the  weapon  is  as  follows:  "The  gun  is  simply  a 
line  of  short  coils  or  hollow  magnets  which  form  a 
continuous  tube.  Each  magnet  is  provided  with 
a  mechanical  device  for  switching  on  and  oft"  the 
electric  current  in  it.  This  device  consists  of  a  thin 
disk  with  a  row  of  metal  buttons  running  from  the 
center  to  the  edge.  The  switch  is  attached  to  the 
breech  of  the  gun,  and  is  operated  at  the  will  of 
the  gunner,  slowly  or  rapidly.  It  is  by  the  speed  at 
which  this  switch  is  revolved  and  the  number  of 
magnets  that  the  muzzle  velocity  of  the  gun  can 
be  controlled.  As  it  turns,  each  in  succession  of 
the  hollow  coils  running  from  breech  to  muzzle 
becomes  magnetized  wth  indescribable  rapidity,  and 
the  projectile  is  dragged  to  the  muzzle  and  shot  out 
with  tremendous  force.  There  is  an  opening  op- 
posite the  line  of  buttons  on  the  switch  disk,  which 
pIIows  projectiles  to  pass  from  the  feed  box  to  the 
barrel  at  every  revolution." 

Mr.  Gardner's  invention  is  based  on  the  familiar 
experiment  in  physics  showing  the  magnetic  effect 
of  an  electric  current.  The  model  which  he  has 
made  consists  of  a  small  glass  tube  with  a  caliber 
of  about  one-fourth  of  an  inch.  This  tube  is  wound 
with  three  coils  of  wire,  each  constituting  an  electro- 
magnet. With  this  model  a  wire  nail  from  which 
the  head  was  cut-off  was  projected  a  distance  of  20 
feet  and  made  to  pierce  a  pine  board,  half  an  inch 
thick. 

The  advantages  of  such  a  gun,  should  it  prove 
practicable,  would  be  that  it  would  need  no  am- 
munition, would  make  little  noise  and  no  smoke,  and 
that  it  could  be  constructed  of  light  material  and 
at  a  comparatively  small  cost.  Mr.  Gardner  has 
arranged  to  show  his  model  before  an  audience  of 
New  York  capitalists,  whom  he  hopes  to  interest  in 
his  invention. 


CORRESPONDENCE. 


Hints  on  Advertising. 

In  a  brief  paper  on  "Advertising  in  Trade  Papers'' 
Harold  McGill  Davis,  manager  of  the  advertising 
department  of  the  Sprague  Electric  company  of 
New  York,  tells  some  truths  in  terse  and  vigorous 
fashion.  Here  are  some  of  his  crisp  sentences:  "If 
an  advertisement  does  not  pay  there  is  something 
wrong  about  it.  It  does  not  reach  the  right  class 
of  people,  or  is  in  an  obscure  position  or  carelessly 
worded.  The  advertisement  represents  the  firm.  A 
manufacturer,  for  instance,  should  not  send  out  a 
little  boy  to  represent  him,  but  a  man  of  commanding 
presence.  Let  the  advertisement  be  of  sufficient 
size.  A  tailor  should  not  send  out  a  representative 
dressed  in  ill-fitting  garments  of  old  style.  Let  the 
advertisement  be  set  up  in  good  form,  and  use  the 
latest  ideas  and  designs.  An  advertisement  does 
the  work  of  a  salesman.  It  enters  the  office  when  a 
salesman  would  be  refused  admittance.  It  remains 
in  the  office  or  shop,  and  is  always  ready  for  busi- 
ness. It  appears  before  the  buyer  in  unexpected 
moments.  He  can't  lose  it.  It  never  gets  dis- 
couraged, but  keeps  right  on  proclaiming  the  merits 
of  the  goods  and  seeking  more  orders.  A  genuine 
trade  paper  is  necessary  for  the  progress  of  the  trade 
it  represents.  It  disseminates  important  news  in  all 
parts  of  the  field,  and  brings  together  the  manufac- 
turer and  consumer.  The  manufacturer  who  is  not 
represented  in  his  trade  paper  is  losing  business. 
Judicious  advertising  is  the  cheapest  and  most  ef- 
fective way  to  cover  the  field.  It  should  be  looked 
after  by  a  competent  person." 


Machinists'     Strike     Affects     Chicago 
Electrical    Companies. 

The  general  strike  which  has  been  declared  by  the 
Building  Material  Trades  Council  of  Chicago  has 
affected  several  of  the  electrical  manufacturing  plants 
of  the  city.  At  the  works  of  the  Western  Electric 
company,  225  machinists  have  struck.  Sixty  ma- 
chinists and  the  metal  workers  at  the  Siemens  & 
Halske  Electric  company's  factory  have  been  called 
out,  and  the  machinists  employed  by  the  Woods 
Motor  Vehicle  company  have  gone  out  in  sym- . 
pathy.  Machinists  in  many  of  the  large  engine-build- 
ing and  machine  shops  have  joined  the  movement, 
and  it  is  predicted  that  a  number  of  sympathetic 
strikes  among  the  other  trades  embraced  in  the 
Building  Material  Trades  Council  may  be  inaugu- 
rated in  a  few  days.  The  unions  demand  a  nine- 
hour  day  and  recognition  by  their  employers.  The 
Western  Electric  company  has  issued  a  statement 
to  its  employes,  declaring  that  the  demands  will  not 
be  granted.         


Mormon  Telegraphs  Absorbed. 

The  Western  Union  Telegraph  company  has 
completed  the  purchase  of  2II  the  telegraph  lines 
of  the  Deseret  Telegraph  company,  which  has  here- 
tofore belonged  to  and  has  been  operated  by  the 
Mormon  Church.  The  lines  extend  throughout 
L'tah  and  to  all  the  Mormon  settlements  in  the 
states  of  Idaho  and  Nevada.  Their  construction  by 
Brigham  Young  was  in  advance  of  the  building 
of  railroads,  and  for  many  years  they  were  the  prin- 
cipal means  of  immediate  communication  for  the 
Mormon   Church  and  its  business  connections. 


New  York  Notes. 

New  York,  February  24. — The  $35,000,000  con- 
tract between  the  Rapid  Transit  Commission  and 
John  B.  McDonald  was  signed  and  executed  this 
forenoon  in  the  office  of  Controller  Coler,  and 
there  were  placed  in  the  controller's  hands  a  certi- 
fied check  for  $1,000,000,  securities  more  than  equal 
in  value  to  another  $1,000,000,  and  bonds  executed 
on  behalf  of  the  contractor  aggregating  $6,000,000. 
It  was  the  largest  single  contract  ever  entered  into 
by  an  American  city  and  probably  by  any  city  in 
the  world.  The  $6,000,000  company  which  August 
Belmont  &  Co.  formed  to  provide  sureties  for  Mr. 
McDonald  filed  articles  of  incorporation  Monday. 
It  will  be  known  as  the  Rapid  Transit  Subway  Con- 
struction company,  and  is  organized  for  the  pur- 
pose of  constructing  and  equipping  rapid-transit 
railroads  in  New  York  city.  The  directors  are 
William  H.  Baldwin,  Jr.,  and  James  Jourdan  of 
Brooklyn;  Gardiner  M.  Lane  of  Cambridge.  Mass., 
and  August  Belmont,  C.  T.  Barney,  George  Coppell, 
E.  Mora  Davison,  Andrew  Freedman,  Walter  G. 
Oakman,  John  Pierce,  William  A.  Read,  Cornelius 
Vanderbilt  and  George  W.  Young  of  New  York 
city.  The  certificate  of  incorporation  says  that  Au- 
gust Belmont,  Charles  T.  Barney,  John  B.  McDon- 
ald, Walter  G.  Oakman  and  William  A.  Read  each 
own  100  shares  of  the  capital  stock.  At  a  meeting 
of  the  company  on  Tuesday  the  following-named 
officers  were  elected:  President,  August  Belmont; 
vice-president,  W.  G.  Oakman;  secretary,  Frederick 
Evans,  and  treasurer,  William  C.  Emmett.  The  of- 
fices of  the  company  are  to  be  in  the  Park  Row 
building.  Under  the  contract  Mr.  McDonald  must 
begin  work  within  30  days.  That  he  will  be  ready 
even  before  that  seems  certain,  as  he  has  had  ample 
time  to  determine  upon  his  course  during  the  delay 
caused  in  securing  securities.  He  has  divided  the 
road  into  15  sections,  and  has  had  estimates  of 
quantities  made  for  each,  and  it  is  his  expressed  in- 
tention to  invite  contractors  of  his  own  selection  to 
bid  at  once  upon  the  sections. 

The  repair  shops  of  the  Metropolitan  Street  Rail- 
way company,  covering  the  block  bounded  by  Sixth 
and  Seventh  avenues  and  Fiftieth  and  Fifty-first 
street,  were  damaged  by  fire  to  the  extent  of  nearly 
$40,000  Monday  morning.  Three  cars  were  com- 
pletely destroyed  and  40  more  were  damaged.  The 
fire  is  attributed  to  defective  insulation  in  the  work- 
ing spaces  underneath  the  cars. 

It  has  been  announced  that  the  banking  firms  of 
Vermilye  &  Co.,  Hallgarten  &  Co.  and  Heidelbach. 
Ickelheimer  &  Co.,  at  the  request  of  a  majority  of 
the  stockholders  of  the  Third  Avenue  Railroad 
company,  have  taken  the  matter  of  reorganizing  the 
finances  of  the  road  under  consideration.  It  is 
confidently  believed  that  these  firms  will  furnish  the 
funds  necessary  to  put  the  road  on  its  feet. 

A  number  of  the  streets  in  Brooklyn  were  cleaned 
of  snow  Sunday  by  the  Brooklyn  Rapid  Transit 
companj-.  Over  1,500  men  were  employed  by  the 
company  in  shoveling  the  snow,  which  was  carried 
away  by  50  flat-bottomed  trolley  cars. 

A  meeting  of  representatives  of  the  leading  elec- 
trical supply  houses  in  the  East  was  held  here  this 
week  to  consider  an  advance  in  prices  and  the  ques- 
tion of  an  amalgamation  of  the  eastern  and  western 
associations. 

At  the  two-hundred-and-third  meeting  of  the  New 
York  Electrical  Society,  which  will  be  held  at  the 
College  of  the  City  of  New  York,  Lexington  ave- 
nue and  Twenty-third  street,  on  Friday,  March  2d, 
at  8  p.  m_,  Dr.  A.  R.  Ledoux  will  lecture  on  "Cop- 
per from  the  Ore  to  the  Wire  Bar."  Dr.  Ledoux 
will  describe  the  characteristic  ores,  exhibiting  speci- 
mens; also  the  three  types  of  mines  from  which 
copper  is  obtained  in  this  country,  those  of  Lake 
Superior,  Arizona,  and  Montana,  giving  an  outline 
of  the  metallurgical  process  employed  in  each  case, 
and  exhibiting  specimens  of  the  product  in  different 
stages  of  refinement.  He  will  also  give  valuable 
statistics  of  the  growth  of  the  industry  and  its  pres- 
ent development. 

The  Terminal  Railroad  and  Tunnel  company  has 
applied  to  the  Board  of  Aldermen  for  a  franchise  to 
build  and  operate  a  tunnel  railroad  that  would  con- 
nect the  boroughs  of  Brooklyn  and  Manhattan. 
The  petition  states  that  the  tunnel  would  cross  the 
East  River  under  the  piers  of  the  Brooklyn  bridge 
and  terminate  on  the  Manhattan  side  near  New 
Chamber  and  Reade  streets.  It  is  then  to  connect 
with  the  rapid-transit  tunnel  in  Manhattan  at  Center 
street.  It  is  also  proposed  to  run  a  loop  down  Park 
Row,  through  City  Hall  Park  and  Mail  street,  and 
Park  place  and  Broadway  to  West  street,  and 
to  the  North  River  and  under,  so  far  as  the  juris- 
diction of  the  city  extends. 

William  A.  Eddy,  the  kite  expert,  made  a  test  at 
Bayonne,  N.  J.,  Saturday,  in  which  he  discovered 
that  as  much  electricity  can  be  gathered  from  the 
atmosphere  during  a  snowstorm  as  during  a  thunder- 
storm. He  found  that  he  could  get  an  inch  spark 
from  the  piano  wire  sustaining  his  kite  at  a  very 
low  altitude.  M.  L.  G. 

Northwestern  Notations. 

Minneapolis,  February  24. — An  electric-light  plant 
is  proposed  for  W'oonsocket,  S.  D.  It  is  to  have 
cither    gasoline-engine   or   artesian-well   power. 

It  is  understood  that  arrangements  are  about 
completed  to  merge  the  Chippewa  Valley   Electric 


Radway  company  and  the  Eau  Claire  Light  and 
Power  company  at  Eau  Claire,  Wis.  The  latter 
company  will  be  absorbed. 

An  outside  capitalist  contemplates  establishing  an 
electric-light  plant  for  Clarksville,  la. 

It  is  suggested  to  run  wires  from  Clarinda,  la., 
to  Hawleyville,  to  furnish  light  and  power  for  the 
latter  place. 

The  City  Federation  of  Women's  Clubs  of  Mar- 
shalltown,  la.,  will  turn  its  batteries  on  the  Electric 
Light  company,  in  the  hope  of  securing  lower  rates. 

The  largest  creamery  in  the  world  is  about  to 
be  started  at  Sioux  City,  la.  It  will  use  electricity 
as  a  motive  power. 

Wires  furnishing  power  for  an  arc  light  for  a 
building  at  424  South  Robert  street,  in  St.  Paul, 
charged  the  entire  building.  For  an  hour  the  ten- 
ants of  the  building  were  kept  in  awe.  The  current 
would  be  felt  from  all  quarters.  Finally  a  blaze 
started  and  the  fire  department  located  the  trouble. 

The  electric-light  plant  at  Madison,  S.  D.,  is  to  be 
enlarged  and  improved.  New  boilers  and  dynamos 
will  be  installed,  at  a  total  cost  of  about  $8,000. 

The  Electric  Light  and  Power  company  of  Clear  , 
Lake,    la.,    has    contracted    for   new   dynamos    and 
boilers,  and  will  rebuild  its  power  house.     The  capi- 
tal stock  of  the  company  has  been  increased  from 
$10,000  to  $20,000. 

The  Osakis  (Minn.)  Milling  company  has  sub- 
mitted a  proposition  for  an  electric-light  plant. 

The  patrons  of  the  Logan,  la.,  electric-light  plant 
complain  that  the  service  is  miserable. 

The  Missouri  Valley,  la.,  electric-light  plant  re- 
ported a  10  per  cent,  increase  in  the  business  of 
1S99  over  the  preceding  year. 

The  electric-light  company  at  Burlington,  la.,  has 
not  been  paid  for  lighting  the  streets  for  two  months. 
The  president  of  the  company  says  the  lights  will 
not  be  turned  off,  but  service  will  continue  and 
the  chances  taken  on  the  payment  of  the  bills  in 
the  future. 

Law  Bros,  have  applied  to  the  council  of  Center- 
ville,  la.,  for  a  franchise  for  light,  heat,  power  and 
an  electric  street  railway. 

The  city  of  Kaukauna,  Wis.,  has  won  its  case 
against  the  Kaukauna  Electric  Light  company.  The 
council  declared  the  franchise  forfeited  on  account 
of  non-compliance  with  orders.  The  company 
served  a  writ  of  mandamus  to  compel  the  payment 
of  $3,000  for  one  year's  lighting.  The  lower  court 
held  for  the  city.     The  case  will  be  appealed. 

Thomas  Lowry  of  Minneapolis  has  bought  the 
Lakeside  street-railway  line  in  Duluth. 

The  street-railway  company  of  La  Crosse,  Wi-.. 
has  yielded  in  the  contention  over  what  constituted 
a  suitable  vestibule  for  protection  to  the  car  drivers, 
and  will  vestibule  all  its  cars,  as  required  by  the 
state  authorities. 

The  Fox  River  Valley  Electric  Railway  company 
has  renewed  its  application  for  an  interurban  fran- 
chise. The  franchise  now  asked  by  the  company 
is  the  same  as  the  one  refused  by  the  company  las; 
fall. 

The  council  of  Long  Prairie,  Minn.,  has  purchased 
the  electric-lighting  plant  there,  paying  $10,000  for  it 

The  council  of  Marquette,  Mich.,  has  granted  a 
franchise  for  a  street-car  system.  The  terms  are 
very  liberal.  The  company  can  place  tracks  on  any 
street  in  the  corporation  and  exercise  other  rights 
not  usually  granted,  until  1915.  At  that  time  the 
rights  are  curtailed  by  the  ordinance.  The  ordi- 
nance was  granted  to  enable  the  company  to  float 
a  bond  issue  of  $70,000.  Half  the  amount  is  to  be 
used  in  building  new  lines. 

Chief  Electrician  Fish  of  the  Tri-city  Railway 
company  gave  a  lecture  in  Davenport,  la.,  lately 
on  high-potential  electricity,  and  accompanied  it 
with  a  series  of  demonstrations. 

The  General  Electric  company  of  Minneapolis 
will  erect  a  new  building  for  its  offices  and  machin- 
ery on  Fifth  street. 

Edgewood,  la.,  has  granted  a  franchise  for  an 
electric-light  plant  to  Mr.  Gates. 

C.  O.  Lamson  of  Waterloo,  la.,  will  install  an 
eiectric-light  plant  for  his  buildings.  If  there  is 
sufficient  demand  from  owners  of  adjacent  build- 
ings, he  will  put  in  a  system  large  enough  to  fur- 
nish light  for  the  principal  buildings  of  the  West 
Side. 

W.  J.  Lane,  late  superintendent  of  the  Aberdeen 
(Wash.)  Electric  company's  plant,  has  leased  the 
electric-light  plant  at  Centralia,  Wash. 

People  of  North  Des  Moines,  la.,  complain  that 
the  street-car  service  is  irregular  and  unsatisfactory. 

An  immense  electric-light  and  power  plant  is  pro- 
jected in  Madison  County,  Montana,  which  will  cost 
complete  $400,000.  It  is  said  to  be  one  of  the  largest 
electric-power  enterprises  in  the  state. 

A  private  company  to  install  an  electric-light  and 
water  system  is  projected  for  Pomeroy,  la. 

Spokane,  Wash.,  men  are  behind  an  electric  rail- 
way for  Sumpter,  Ore.,  and  an  interurban  line  to 
Bourne.  Waterpower  is  to  be  developed  into  elec- 
tricity from  the  Powder  River. 

The  Metropolitan  Street  Railway  company  of 
Portland,  Ore.,  has  let  grading  contracts  for  an 
extension  of   1^2  miles  to   Southern   Portland. 

The  electric-light  franchise  recently  granted  at 
Beaver  Dam,  Wis.,  has  been  sold  to  Jacob  Martin, 
Jr.,  T.  D.  Lawrence  and  George  B.  Congdon,  all 
of  Beaver  Dam. 

A  capitalist  from  Pekin,  111.,  contemplates  install- 
ing an  electric-light  plant  for  Minto,  N.  D. 

The    Crowley    Electric    company    of    Duluth   has 
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the  contract  to  install  an  electric- light  plant  fur  Bi- 
wabik,  Minn. 

Messrs.  Draffin  and  Searles  of  Chicago  have  made 
a  proposition  to  the  council  of  Berlin.  Wis.,  to  pur- 
chase the  present  electric-light  plant  and  expend 
$30,000  in  improvements.  They  ask  a  20-year  fran- 
chise. 

The  council  of  Granite  Falls,  Minn.,  will  require 
all  users  of  electricity  to  put  in  a  meter. 

hen.  Minn.,  may  put  in  an  electric-light  and 
waterworks  system. 

The  Tri-city  Railway  company  has  raised  the  v  igi  - 
of  us  employes  in  Davenport,  la.,  Rock  Island  and 
Moline,    111..    10  per  cent. 

R.  E.  Willard  cf  Pipestone,  Minn.,  will  operate 
t!ie  electric-light  and  waterworks  system  at  Fulda, 
Minn.,  for  five  years.      Repairs  are  now  being  made. 

The  city  of  lshpeming.  Mich.,  may  vote  on  the 
installation  of  a  municipal  electric-light   plant. 

It  is  understood  that  a  competing  electric-light 
plant  may  be  established  in  Bozeman,  Mont.  The 
old  company  recently  changed  hands,  ami  with  the 
new  managers  came  a  new  plan  of  rates,  which  are 
objectionable. 

The  Citizens'  Light,  Heat  and  Tower  company  of 
Waterloo,  la.,  lias  been  incorporated,  with  $100,000 
capital  stock. 

J.  E.  Sansom  sued  the  Western  Union  in  Dululh. 
Minn.,  to  recover  25  cents,  the  cost  of  a  telegram 
which  was  never  delivered.  The  jury  returned  a 
verdict  in  favor  of  Sansom,  giving  him  one  cent  and 
assessing  the  costs  to  the   Western   Union. 

T.  P.  Benton  of  La  Crosse  ,  Wis,,  dealer  in  elec- 
trical supplies,  will  double  the  capacity  of  his  man- 
ufacturing plant. 

The  Citizens'  Traction  company  of  Oshkosh.  Wis., 
has  been  sold  to  M.  C.  McMillan  &  Co.  of  New 
York.  The  company  operates  30  miles  of  track. 
13%  of  which  are  in  the  city  of  Oshkosh.  It  has 
a  capitalization  of  $500,000.  The  company  has  just 
successfully  defended  an  action  for  a  receiver.  It 
showed  that  the  company  was  solvent,  and  there 
was  nothing  to  indicate  waste  or  mismanagement. 

Minot.  N.  D.,  will  have  an  electric-light  plant 
installed  next  spring.  R. 


Canadian  Intelligence. 

Ottawa,  Ont,  February  24. — Mr.  Edward  Irwin, 
electrician  of  Hamilton,  Ont.,  is  said  to  be  preparing 
plans  for  the  St.  Andrew's  Falls  Power  company 
of  Winnipeg,  Man.,  which  purposes  developing 
3,000  horsepower  from  a  fall  about  17  miles  from 
that  city. 

The  city  of  Dartmouth,  Nova  Scotia,  will  ask  the 
provincial  Legislature  for  authority  to  borrow  $40,- 
000,  to  provide  that  city  with  an  electric-light  plant 
to  be  operated  under  municipal  ownership  and 
control.  An  engineer  will  be  engaged  to  report 
on  the  waterpower  available  at  Port  Wallace  Locks. 

The  Brandon  Electric  Light  company  is  consid- 
ering a  proposal  to  utilize  the  waterpower  of  the 
Little  Saskatchewan  River,  which  Mows  into  the 
Assiniboine,  about  eight  miles  west  of  Brandon, 
Man.  The  manager  of  the  company  is  George  Pat- 
crson. 

Mr.  James  Ferguson  of  New  York  is  in  Van- 
couver, B.  C,  forwarding  a  scheme  for  bringing 
electric  power  for  manufacturing  purposes  from 
Slave  River,  a  distance  of  about  20  miles  from  Van- 
couver. An  American  company  proposes  to  ex- 
pend $200,000  in  the  erection  of  a  plant  and  prom- 
ises a  large  reduction  in  prices  to  consumers. 

The  E.  B.  Eddy  company  of  Ottawa  has  awarded 
the  contract  for  electric  motors  for  operating  its 
factories  in  Hull,  Que.,  to  Messrs.  Ahcarn  &  Soper 
of  Ottawa,  the  Canadian  representatives  of  the  West- 
inghouse  Electric  and  Manufacturing  company  of 
Pittsburg,  Pa.  The  contract  is  a  large  one,  cover- 
ing a  number  of  motors  of  various  sizes,  all  of  the 
Tesla  type. 

An  idea  of  the  extent  of  the  work  being  done  in 
the  development  of  electrical  power  at:  Shawinigan 
Falls,  Que.,  for  the  Shawinigan  Water  and  Power 
company,  may  be  had  from  the  fact  that  13  steam 
derricks,  20  steam  drills.  21  stationary  engines  are 
used  in  the  works.  A  trunk  railway  line,  3%  miles 
in  length,  has  been  built,  on  which  94  freight  cars 
and  three  locomotives  arc  now  in  operation.  In 
one  day  985  carloads  of  stone  were  shipped,  and 
the  average  daily  shipments  for  the  last  six  or  eight 
weeks  have  been  700  carloads.  About  700  pounds 
of  dynamite  are  used  daily,  and  a  stock  of  2,400 
pounds  of  the  same  explosive  is  always  on  the  spot. 
The  head  race  will  be  1.900  feet  in  length  and  125 
feet  deep,  and  the  crib  dam,  it  is  said,  will  be  one 
of  the  largest  built  on  the  American  continent. 

It  is  now  stated  that  Dawson  City  is  to  have  an 
electric-railway  line.  The  road  is  being  built  through 
the  city,  which  will  cross  the  Klondike  River  and 
connect  Dawson  City  and  Klondike  City,  if  the 
sanction  of  the  Dominion  Parliament  at  its  ensuing 
session  is  obtained.  It  is  proposed  to  extend  thi> 
line  up  the  Klondike  River  lo  the  mouth  of  Bonanza 
Creek,  and  thence  to  the  forks  of  Bonanza  and  Eldo- 
rado. 

The  new  electrical  safety  signals  placed  on  the 
western  streets  of  Ottawa,  at  their  intersection  with 
the  Canada  Atlantic  railway  tracks,  have  been  for- 
mally handed  over  to  the  railway  company  by  Hie 
American  contractors.  Posts  are  erected  at  the 
street  crossings,  and  on  these  pests  are  a  red  light 
and  a  gong  of  very  penetrating  sound.  As  a  train 
approaches  the  city  a  block  is  passed  and  an  electrical 
connection  made,  when  immediately  the  lamp  lights 


up  and  the  gong  rings  vigorously,  and  continues  un- 
til the  front  of  the  train  crosses  the  street.  The 
same  thing  is  repeated  at  each  crossing.  The  plant 
is  quite  expensive,  and  was  installed  by  Mr.  H.  H. 
Hart  of  the  Chicago  Railway  Supply  company.  This 
electric  system,  while  much  in  vogue  in  the  United 
Slates,  is  now  for  the  first  time  introduced  by  the 
Canada  Atlantic  Railway  company  into  Canada  cast 
■  if  the  Rocky  Mountains.  If  the  experiment  proves 
a  success,  the  company  will  install  it  on  all  their 
level  crossings. 

The  returns  at  the  Interior  Department  at  Ottawa 
show  that  the  receipts  for  the  first  two  months 
!he  Yukon  telegraph  line  was  in  operation  amounted 
to  over  $13,000. 

The  receipts  of  the  Toronto  electric  street  railway 
increased  from  $1,187,662  in  1898  to  $1,315,049  for 
last  year,  a  gain  of  $127,387.  The  average  daily  re- 
ceipts increased  $349.  For  the  month  of  December 
last  the  receipts  amounted  to  nearly  $120,000,  as 
against  $84,000  in    December,    1896. 

Mr.  Raymond  F.  Prefontaine  and  a  number  of 
associates  will  apply  to  the  Quebec  Legislature  for 
an  act  to  incorporate  themselves  as  the  Labrador 
Electric  Light  and  Power  company,  to  acquire  and 
develop  waterpower  on  the  Murray  Bay  River,  and 

10  build  electric  railways  in  the  counties  of  Charle- 
voix,   Chicoulimi   and   Sagucnay. 

Messrs.  R.  and  W.  Conroy  of  Duchesnes,  Que., 
have  contracted  with  E.  B.  Eddy  of  Ottawa  to  de- 
liver 2,000  electrical  horsepower  at  the  Eddy  mills 
at  Hull,  Que.  The  contract  is  for  a  period  of  10 
years,  renewable  afterward  for  a  further  time,  if 
desired.  The  price  per  horsepower  is  $15,  making 
a  $30,000  yearly  contract.  The  Conroy  Brothers 
will  put  up  the  necessary  power  house  and  other 
buildings  at  Duchesnes,  and  Mr.  Eddy  will  use  the 
power  supplied  for  running  his  pulp  mills  and  his 
other  factories,  at  which  the  power  has  to  be  de- 
livered. 

Lord  Strathcona,  the  high  commissioner  for  Can- 
ada in  London,  England,  has  cabled  to  the  author- 
ities at  Ottawa  in  charge  of  the  Canadian  exhibit 
at  the  Paris  exhibition,  that  the  contract  for  sup- 
plying the  electric  plant  and  light  in  the  colonial 
buildings  has  been  awarded  to  a  Paris  firm.  It  was 
hoped  that  a  Canadian  company  would  obtain  the 
contract,  and  the  tenders  of  the  Paris  companies 
having  the  advantage  of  being  on  the  spot,  were 
much  lower,  the  successful  tenderer  being  $3,000 
lower  than  the  tender  submitted  by  the  Royal  Elec- 
tric company  of  Montreal. 

The  Dominion  government  has  decided  to  pro- 
ceed at  once  with  the  construction  of  the  telephone 
line  from  Atlin  to  Quesnelle,  B.  C,  to  connect  with 
the  eastern  telegraph  system,  so  that  messages  can 
be  sent  direct  by  wire  to   Dawson. 

Arrangements  are  on  foot  which  will  result  shortly 
in  the  establishment  of  another  electrical  industry 
in  the  city  of  Brantford,  Ont.  A  large  and  well- 
known  firm  of  manufacturers  of  electrical  instru- 
ments and  dynamos,  whose  headquarters  are  in  the 
United  States,  propose  to  establish  a  Canadian 
branch  at  Brantford. 

The  legislative  committee  of  the  council  for  the 
county  of  York,  Out.,  has  interviewed  the  Ontario 
government  and  advised  the  appointment  of  a 
provincial  railway  committee,  to  deal  with  electric 
railways.  The  proposed  scope  of  the  committee  will 
give  it  power  to  settle  all  disputes  between  any 
electric  railway  and  the  municipality  which  has  a 
grievance  as  to  rates,  freight  or  passenger.  An- 
other matter  will  be  the  limitation  of  franchises  to 
21  years,  and  the  passage  of  legislation  compelling 
cities  and  towns  to  allow  the  passage  of  rural  elec- 
tric cars  through  their  streets  or  over  their  lines. 

Application  will  be  made  to  the  Dominion  Par- 
liament, at  its  present  session,  for  an  act  to  enable 
the  Buffalo  Railway  company  to  acquire  the  assets 
and  franchises  of  the  Niagara  Falls  Park  and  River 
Radway  company,  the  Clifton  Suspension  Bridge 
company,  the  Queenston  Heights  Suspension  Bridge 
company  and  the  Queenston  Heights  Bridge  com- 
pany. 

The  council  for  the  city  of  Woodstock,  Ont.,  has 
accepted  the  proposition  made  by  a  syndicate  to 
construct  an  electric  railway  in  that  town.  Mr.  J. 
I ;.  Wallace  is  representing  the  promoters.  The 
town  agrees  to  pave  the  streets  between  the  railway 
tracks. 

The  Shawinigan  Water  and  Power  company  of 
Montreal  is  advertising  that  it  will  be  prepared  to 
deliver  electric  power  at  Shawinigan  Falls,  Que., 
in  the  early  part  of  next  summer.  This  power  de- 
velopment is  one  of  the  most  extensive  in  the 
world.       Manufacturers,    it    claims,    locating   indus- 

11  ies  at  this  point  will  have  the  following  advantages: 
Mill  sites  at  low  cost;  exemption  from  taxation; 
power  at  prices  that  cannot  be  duplicated;  an  abun- 
dance of  help  at  reasonable  wages,  and  excellent 
facilities  for  electrical  railways.  Contracts  have  al- 
ready been  made  covering  the  use  of  over  20,000 
horsepower. 

According  to  the  report  of  the  inspector  of  weights 
and  measures  for  the  year  ended  June  30,  1899. 
there  were  doing  business  in  Canada  276  companies 
or  individuals  supplying  electric  light,  having  a  total 
°f  630,732  lamps.  W. 


ploy  me  nt  of  the  Canadian  General  Electric  company 
of  Toronto. 

Mr.  M.  S.  Conner  of  the  Western  Electric  com- 
pany will  sail  for  London  on  March  7th.  He  will 
be  connected  with  the  Western  Electric  companv 
in  London. 

Mr.  A.  V.  Abbott,  chief  engineer  of  the  Chicago 
Telephone  company,  was  announced  to  lecture  at 
the  University  of  Illinois  on  Thursday,  March  1st. 
on  "Electrical  Highways." 

Mr.  J.  Somerset,  manager  of  the  Winnipeg,  Man., 
electric-street  railway,  has  been  offered  and  has  ac- 
cepted a  position  as  general  manager  of  the  tram- 
ways at  Perth,  West  Australia. 

Mr.  Mark  B.  Thomas,  who  was  manager  of  the 
Hamilton  and  Dundas  (Ont.)  railway,  which  line  has 
now  passed  into  the  hands  of  the  Cataract  Power 
company,  has  been  appointed  to  a  responsible  posi- 
tion in  connection  with  the  street-railway  system  of 
this  company. 

Dr.  James  H.  Smart,  president  of  Purdue  Uni- 
versity, died  at  his  home  in  Lafayette,  Ind.,  Feb- 
ruary 21st,  at  the  age  of  58.  Dr.  Smart  was  a 
prominent  educator  and  had  been  president  of  the 
university  since  1883.  He  was  the  author  of  a  num- 
ber of  works  on  educational  topics. 

Edward  Lcloup,  one  of  the  oldest  and  best-known 
telegraph  managers' and  operators  in  the  South,  died 
at  his  home  in  New  Orleans,  La.,  on  February  2d. 
For  some  time  he  was  agent  for  the  New  York- 
Associated  Press  in  the  South  and  was  employed 
111  the  Confederate  telegraph  sendee  during  the 
Civil  War. 


ELECTRIC  LIGHTING. 

The  Alton  (III.)  Electric  and  Service  company  was 
licensed  as  an  incorporation  on  February  24th,  with 
stated  capital  stock  of  $20,000.  It  is  authorized 
to  operate  an  electric  and  gas  plant,  and  the  incor- 
porators arc  Walter  L.  Waples,  Herman  S.  Graber 
and   Robert   L.   McLaren. 


AUTOMOBILES. 

It  is  reported  from  London  that  the  Prince  of 
Wales  has  ordered  a  six-horsepower  Daimler  phae- 
ton automobile  for  four  passengers,  to  be  delivered 
at  Sandringham,  and  that  he  will  take  lessons  in 
its  management. 

An  arch  surmounted  by  a  reproduction  of  the 
latest  type  of  automobile  is  soon  to  be  erected  at 
the  extremity  of  the  Avenue  de  la  Grand  Armee,  in 
Paris,  to  the  memory  of  Lavassor.  Lavassor  did 
much  to  promote  the  interests  of  the  automobile. 
This  is  doubtless  the  first  instance  of  the  introduc- 
tion of  the  motor  vehicle  into  sculpture. 

A  Paris  cable  dispatch  to  the  Chicago  Tribune 
gives  the  following  startling  information:  "The 
French  government  has  ordered  automobiles,  in 
vast  numbers,  to  be  constructed  in  case  of  war 
trouble  with  Germany.  All  private  automobiles  will 
be  requisitioned,  and  there  are  more  than  3,000  of 
these,  each  seating  from  four  to  six  persons.  With 
the  automobiles  that  could  be  attached,  it  is  esti- 
mated that  20,000  men  could  be  automobiled  over 
the  frontiers  in  24  hours." 


PERSONAL. 


Mr.  James  Lapp  in  has  resigned  his  position  as 
electrician  for  the  Metropolitan  Railway  company 
"f    North    Toronto,    Out.,   and   is   now   in    the    cm- 


ELECTRIC  RAILWAYS. 

The  annual  meeting  of  the  Milwaukee  Electric 
Railway  and  Light  company  was  held  in  Milwaukee. 
Wis.,  on  February  19th,  and  John  I.  Beggs,  general 
manager  of  the  company,  was  elected  a  director  in 
place  of  A.  Marcus  of  New  York. 

The  old  horse-car  system  of  Frankfort,  Germany, 
reports  United  States  Consul  Guenther,  is  being 
rapidly  converted  into  one  in  which  electricity  is 
to  be  the  motive  power.  The  overhead  trolley  is 
used,  and  every  precaution  has  been  taken  in  the 
construction  of  the  cars  and  line  to  prevent  acci- 
dents. Siemens  &  Halske  of  Berlin  have  charge  of 
the  work. 

The  Wisconsin  Valley  Advancement  association, 
of  which  Lester  A.  Rose  of  Wausau,  Wis.,  is  secre- 
tary, says  that  it  will  build  an  electric  freight  and 
passenger  railway  down  the  Wisconsin  River  Val- 
ley from  Eagle  River  to  Rhinclander,  to  Tomahawk, 
to  Merrill,  to  Wausau,  to  Mosinee,  to  Stevens  Point, 
to  Centralia,  to  Grand  Rapids,  and  then  to  Port 
Edwards. 

The  Grand  Rapids,  Holland  and  Lake  Michigan 
Rapid  Railway  company  has  been  incorporated  at 
Grand  Rapids,  Mich.,  with  a  capitalization  of  $500,- 
000,  by  J.  Winter,  B.  S.  Hanchett,  J.  H.  Lau  and 
others.  The  new  road,  which  will  extend  from 
Grand  Rapids  to  the  resorts  on  Lake  Michigan  in 
and  about  Holland,  has  been  surveyed  and  the  rights 
and  franchises  secured. 

The  American  Railways  company,  in  a  circular  to 
stockholders,  says  that  since  the  company  was 
formed  it  has  acquired  the  ownership  or  control  of 
the  following  properties:  Bridgeton  and  Millville 
Traction  and  Bridgeton  Electric  companies  of 
Bridgeton,  N.  J.;  Springfield  Railway  and  Spring- 
field Light  and  Power  companies  of  Springfield. 
Ohio,  and  Jolict  Railroad  companies  of  Joliet,  111. 
These  properties,  the  directors  say,  with  the  im- 
provements made  on  them   and  equipment  furnished, 
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together  with  large  holdings  of  preferred  and  com- 
mon stock  of  the  Chicago  Union  Traction  company, 
cost  $3,417,725- 

The  long-pending  negotiations  for  the  purchase 
of  the  property  of  the  Chicago  Consolidated  Trac- 
tion company  by  the  Chicago  Union  Traction  com- 
pany were  closed  February  23d  in  New  York  city. 
Except  for  the  Suburban  Railroad  company,  which, 
it  is  said,  will  be  acquired  later,  this  gives  the  Union 
Traction  company  control  of  all  the  surface  street 
railways  on  the  North  and  West  Sides  of  Chicago. 

For  the  first  time  in  the  history  of  the  Mardi 
Gras  carnival  of  New  Orleans  a  street  pageant  on 
trolley  cars  was  presented  on  the  night  of  February 
21st,  by  the  Krewe  of  Nereus,  who  appeared  in  a 
procession  illustrating  the  Christian  era.  The  cars 
were  about  50  feet  long.  The  effect  was  said  to 
be  very  fine,  but  hardly  enough  of  an  improvement 
over  the  old  methods  to  revolutionize  the  carnival 
pageants. 


POWER  TRANSMISSION. 

The  owners  of  the  Burleigh  Falls  power,  near 
Pelerboro,  Ont.,  have  applied  for  incorporation, 
with  a  capital  stock  of  $750,000,  for  the  purposes 
of  developing  the  waterpowers  and  transmitting 
electrical  energy,  and  for  lighting  to  the  towns  of 
Pelerboro,  Lakefield  and  Lindsay  and  surrounding- 
district,  and  for  an  electrical  railway  business  in  the 
vicinity;  J.  A.  Culverwell  of  Toronto,  the  promoter, 
has  met  with  pleasing  success  in  securing  such  a 
strong  and  representative  directorate  for  the  new 
company.  A  minimum  of  5,000  horsepower  is  avail- 
able, and  some  2,000  horsepower  will  be  developed 
at  the  commencement 

The  annual  meeting  of  the  Lachine  Rapids  Hy- 
draulic and  Land  company  of  Montreal  has  just 
been  held.  The  annual  statement  said  that  the  re- 
port was  one  at  which  gratification  could  be  felt, 
as  it  showed  that  the  company  was  firmly  established 
on  a  paying  basis,  and  was  now  prepared  and  able 
to  meet  all  possible  competition.  During  the  last 
year  the  expenditure  of  $413,709  was  authorized 
on  the  capital  account.  Two  of  the  four  new  gen- 
erators ordered  last  year  had  been  delivered  and 
were  now  in  service.  There  were  at  present  on  the 
company's  circuits  493  transformers,  with  a  total 
capacity  of  66,740  16-candlepower  lamps.  The  total 
amount  of  current  sold  as  power  amounted  to  1,954 
horsepower,  being  an  increase  of  1,030  horsepower 
during  the  year.  The  financial  statement  shows  the 
gross  revenue  to  have  been  $164,834.  The  general 
and  operating  expenses  for  the  year  amounted  to 
$72,798.  After  paying  the  interest  on  bonds  and  al- 
lowing for  bad  and  doubtful  debts,  there  is  a  net 
profit  of  $69,128.  All  the  directors  were  re-elected, 
and  at  a  subsequent  meeting  of  the  directorate  the 
following-named  officers  were  elected  for  the  en- 
suing year:  President,  G.  B.  Burland;  vice-presi- 
dent, Alexander  Fraser;  managing  director,  W.  Mc- 
Lea  Walbank,  and  secretary-treasurer,  Robert 
White. 


SPACE  TELEGRAPHY. 

A  cable  dispatch  from  Antwerp  announces  that 
the  government  of  the  Congo  Free  State,  which  has 
its  headquarters  in  Brussels,  has  decided  to  adopt 
wireless  telegraphy  for  the  transmission  of  official 
dispatches   in  the  upper   Congo   region. 

An  Associated  Press  dispatch  from  Brussels  says 
that  Signor  Guarani  has  patented  an  apparatus  which 
is  apparently  an  improvement  upon  Marconi's 
method  of  wireless  telegraphy.  It  will  be  tested  be- 
tween Brussels  and  London.  Guarani  talks  of  wire- 
less communication  between  London  and  New  York 
as  "well  within  the  range  of  probability." 

A  Philadelphia  dispatch  states  that  a  practical  dem- 
onstration of  the  operation  of  wireless  telegraphy 
was  given  in  the  office  of  the  Public  Buildings  Com- 
mission in  that  city  recently.  The  system  exhibited 
was  that  invented  by  William  S.  Johnson  of  Milwau- 
kee. The  transmitter  was  placed  in  a  room  100  feet 
from  the  receiver.  Messages  were  transmitted 
through  five  heavy  stone  walls,  an  iron  staircase  and 
three  door  casings.  The}'  were  sent  and  received  in 
the  dots  and  dashes  of  the  Morse  alphabet. 

The  Admiralty  of  England  has  decided  to  fit  four 
vessels  of  the  Channel  squadron  with  wireless  telegra- 
phic apparatus  on  the  Marconi  system.  The  signal 
boatswains  of  the  two  flagships  and  two  petty  signal 
officers  on  each  of  the  ships  in  question  are  now  being 
instructed  in  wireless  telegraphy  on  board  the  Hector 
at  Portsmouth.  It  may  be  regarded  as  extremely 
probable  that  all  the  vessels  of  the  navy  will  even- 
tually be  equipped  with  wireless  telegraphic  apparatus. 
Experiments  will  also  shortly  be  made  to  ascertain 
whether  it  is  possible  to  communicate  by  means  of 
space  telegraphy  between  ships  and  balloons. 

A.  H.  McConnell.  manager  of  the  electrical  de- 
partment of  the  Central  School  Suppry  House  of 
Chicago,  is  said  to  have  successfully  operated  a  sys- 
tem of  wireless  telegraph}'.  The  sender  used  con- 
sists of  two  glass  plates  covered  with  tinfoil.  A 
convenient  binding-post  arrangement,  with  a  sliding 
rod  and  polished  ball,  is  fastened  to  each  plate,  and 
these  two  are  connected  to  the  secondary  posts  of  the 
induction  coil.  The  spark  of  the  coil  is  adjusted 
by  this  sliding  rod,  and,  it  is  said.  Hertzian  waves 


are  immediately  transmitted  directly  through  the 
air.  At  the  receiver  are  two  similar  plates  in  syn- 
chrony with  the  two  at  the  sender.  The  coherer 
consists  of  a  glass  tube  with  two  metallic  rods  fitting 
snugly. 

A  special  cable  dispatch  from  London  to  the  New 
York  Sun  states  the  following:  "The  secretary  of 
the  Wireless  Telegraphy  company  says  that  Inventor 
Marconi  will  make  extensive  tests  in  England  in 
1900  in  behalf  of  the  United  States  government, 
with  which  negotiations  are  merely  in  abeyance. 
Marconi  thinks  that  the  present  limit  of  S6  miles  in 
communication  will  shortly  be  raised  to  150  miles. 
The  Daily  News  reports  that  Emilion  Guarini,  a 
native  of  Puglia,  Italy,  who  is  little  more  than  20 
years  of  age,  has  discovered  a  means  of  utilizing 
Marconi's  invention  at  the  greatest  distances.  He 
accomplishes  this  by  means  of  his  own  invention, 
which  is  called  a  repeater  and  which  he  says  re- 
ceives the  electric  waves  and  is  capable  of  trans- 
mitting them  to  other  repeaters  for  continuous  repe- 
tition. He  says  he  needs  a  repeater  only  at  everv 
five-hundredth  mile.  He  says  his  invention  will  en- 
able polar  expeditions  to  keep  in  constant  communi- 
cation with  civilization." 


TELEGRAPH. 


The  work  of  the  Signal  Corps  of  the  United 
States  army  in  the  Philippine  Islands  has  received 
most  unqualified  praise  from  the  secretary  of  war. 
Since  the  American  army  landed  at  Manila  the  corps 
has  handled  on  an  average  2,500  dispatches  each 
day,  the  maximum  being  4,000  on  November  6th. 
With  the  extension  of  the  American  lines  from 
Manila  and  Iloilo  it  has  become  imperative  for  the 
War  Department  to  increase  the  force  of  signal 
officers  detailed  in  the  Philippines.  This  increase 
has  naturally  been  drawn  from  the  force  stationed 
in  this  country  or  in  Cuba  and  Puerto  Rico.  The 
importance  of  the  Signal  Corps  of  the  army  is  now 
recognized  by  army  authorities  as  it  never  was  be- 
fore, and  with  the  great  amount  of  w^ork  which 
has  recently  fallen  upon  the  shoulders  of  the  mem- 
bers of  this  corps,  it  is  imperative  that  some  increase 
be   made.  BBMBM^^B 


PUBLICATIONS. 


A  little  pamphlet  suggesting  "How  to  Increase 
Your  Income"  is  published  by  the  International 
Correspondence  Schools  of  Scranton,  Pa. 

The  Commercial  Electric  company,  Indianapolis, 
Ind.,  has  just  issued  two  new  bulletins.  One  de- 
scribes the  company's  slow  and  moderate-speed  mul- 
tipolar motors  and  generators,  and  the  other  treats 
of  Commercial  ironclad,  type  R,  moderate  and  slow- 
speed  motors. 

An  illustrated  catalogue,  describing  in  detail  the 
improved  Rochester  automatic  lubricators  for  sta- 
tionary engines,  marine  engines,  steam  pumps,  lo- 
comotives and  hydraulic  elevators,  has  just  been 
sent  out  to  the  trade  by  the  manufacturers,  Greene. 
Tweed  &  Co.,  17  Murray  street,  New  York. 

As  a  greeting  for  Washington's  Birthday,  the 
American  Electrical  Works,  Providence,  R.  I.,  sent 
to  its  friends  an  artistic  card  bearing  a  steel-plate 
portrait  of  Martha  Washington  and  a  view  of  the 
gateway  at  Mount  Vernon.  Accompanying  the  card 
was  a  neatly  printed  and  short  eulogy  of  the  wife  of 
George  Washington. 

In  its  issue  of  February  22d  the  Iron  Age  de- 
scribes the  library  which  the  publishers  of  the  jour- 
nal purpose  to  exhibit  at  the  Paris  Exposition.  The 
library  will  consist  of  a  collective  exhibit  of  the 
commercial  literature  of  the  iron,  hardware,  machin- 
ery and  metal  industries  of  the  country  and  will  be 
conveniently  arranged  and  indexed.  As  a  supple- 
ment to  this  issue,  the  Iron  Age  publishes  a  32- 
page  pamphlet  containing  statements  of  "The  Con- 
solidations in  the  Iron  and  Allied  Trades." 


ELECTRICAL  SECURITIES. 

A  firm  of  Chicago  bankers  offers  for  sale  $100,000 
five  per  cent,  first-mortgage  gold  bonds,  issued  by 
the  Indiana  Railway  company  of  South  Bend,  Ind. 


TECHNICAL  SCHOOLS. 

The  State  University  Bulletin,  published  by  the 
University  of  Illinois,  dated  February  10th,  con- 
tains a  large  supplement,  devoted  to.  the  engineer- 
ing college  of  the  University.  The  different  build- 
ings and  laboratories  are  described  in  some  detail. 

The  thirty-fifth  annual  catalogue  of  the  Massa- 
chusetts Institute  of  Technology.  Boston,  for  1899- 
1900  has  been  recently  issued.  It  is  a  volume  of 
357  pages  and  contains,  as  usual,  the  Institute's  cal- 
endar, general  information  regarding  the  history, 
government  and  equipment  of  the  school,  a  list  of 
officers  and  members  of  the  facultj',  a  description  of 
the  courses  of  instruction  offered,  requirements  for 
admission  and  graduation,  subjects  and  methods  of 
instruction,  and  regulations  of  the  school.  Mention 
is  also  made  of  the  Lowell  free  courses  of  instruction 
and  the  Lowell  School  of  Practical  Design.  A  com- 
plete register  of  students,  followed  by  a  list  of  the 
graduates,  with  their  occupations,  and  titles  of  theses 
of  the  class  of  1899,  completes  the  catalogue. 


TRADE  NEWS. 

The  plant  of  the  Colonial  Electric  company  in 
Youngstown,  Ohio,  is  to  be  removed  to  Ravenna, 
Ohio. 

The  Cutler-Hammer  Manufacturing  company, 
manufacturer  of  rheostats,  Milwaukee,  Wis.,  an- 
nounces that  the-  capital  stock  of  the  company  has 
been  increased  to  $150,000. 

At  the  annual  meeting  of  the  Canadian  General 
Electric  company  of  Toronto  the  stockholders  sanc- 
tioned the  issue  of  $300,000  in  new  stock,  available 
to  the  stockholders  at  125,  at  the  rate  of  one  new 
share  to  three  old  shares.  The  financial  statement 
showed  remarkable  increases  during  the  year. 

The  Chicago  offices  of  Pass  &  Seymour,  manufac- 
turers of  electrical  specialties,  have  been  removed 
from  the  Monadnock  block  to  room  605  Plymouth 
building  where  the  sales  agent,  John  W.  Brooks, 
announces  that  the  firm  will  have  better  shipping 
facilities  and  will  be  able  to  carry  a  larger  stock. 

Kohler  Bros.,  the  well-known  Chicago  dealers  in 
electrical  machinery,  have  removed  their  offices  from 
the  Monadnock  block  to  1S04-1S12  Fisher  building. 
The  Mechanical  Equipment  company,  a  corpora- 
tion organized  by  Kohler  Bros,  for  the  purpose 
of  doing  general  contracting,  will  have  its  offices 
:n  the  same  suite. 

At  the  annual  meeting  of  the  American  Steel  and 
Wire  company,  held  in  Jersey  City,  February  20th, 
the  amendment  to  the  articles  of  incorporation  re- 
lating to  the  cancellation  of  preferred  stock,  pur- 
chase of  mines,  railroads, -vessels,  etc.,  was  ratified 
by  the  stockholders.  Thomas  Dolan  and  Leslie  B. 
Ward  were  elected  directors  in  place  of  Messrs.  Oli- 
ver and  Howard.  Alfred  Clifford  was  elected  a 
director  for  one  year  in  place  of  Frederick  C.  Voor- 
hces.  Other  directors  elected  to  serve  for  one  year 
were  as  follows:  Thomas  Dolan,  Leslie  B.  Ward. 
James  Hopkins,  John  A.  Drake  and  Charles  Boyn- 
ton. 


BUSINESS. 

If  anybody  in  the  electrical  field  using  lamps  and 
transformers  is  not  supplied  with  a  copy  of  its  lamp 
and  transformer  catalogue,  the  Electric  Appliance 
company,   Chicago,   wants   to  know   it. 

Since  moving  to  its  new  quarters  on  Green  and 
Kinzie  streets  the  Great  Western  Smelting  and  Re- 
fining company  of  Chicago  has  added  to  its  special- 
ties the  manufacture  of  bar  and  wire  solder.  The 
company  reports  that  its  trade  in  this  new  line  is 
very  satisfactory. 

E.  S.  Ward  &  Co.  have  equipped  their  new  fac- 
tory in  Waverly,  N.  J.,  with  Lundell  apparatus,  hav- 
ing ordered  from  the  Sprague  Electric  company  one 
25-kilowatt  and  one  75-kilowatt  generator,  belted 
type,  of  250  volts,  and  15  motors,  ranging  from  two 
to  20  horsepower. 

The  Cling-surface  Manufacturing  company  re- 
ports that  it  has  received  recently  several  letters 
from  users  of  CHng-surface  which  bear  out  the 
claim  that  it  has  made  for  its  material:  That  as 
it  penetrates  oily  dynamo  belts  the  oil  is  forced 
out  before  the  Cling-surface  and  can  be  wiped  off 
the  outside  of  the  belt,  the  Cling-surface  taking  its 
place  in  the  belt.  The  company  reports  business  ad- 
vancing steadily,  both  in  home  and  branch  offices. 

The  Crocker-Wheeler  company  of  New  York  has 
recently  established  a  Boston  office  at  31  State 
street,  with  J.  Hally  Craig  as  representative  for  the 
New  England  states,  and  also  an  office  in  Atlanta. 
Ga.,  at  610  English  American  building,  with  Louis 
P.  Hail  as  representative  for  the  southern  states. 
The  company  states  that  it  has  just  closed  a  con- 
tract with  the  Dixon  Crucible  company  of  Jersey 
City  for  two  100-kilowatt  generating  units  and  about 
300  horsepower  in  motors  for  the  Dixon  plant  in  Jer- 
sey City. 

Rudolph  Segerdahl,  201  East  Van  Buren  street, 
Chicago,  patentee  of  the  Segerdahl  "bug-proof" 
bell,  states  that  the  demand  for  his  bell  has  exceeded 
his  highest  anticipations.  Mr.  Segerdahl  asserts 
that  his  bell  has  given  the  best  of  satisfaction  to  all 
who  have  used  it,  and  adds  that  not  a  single  bell 
has  been  returned  to  him  which  has  proved  unsatis- 
factory. The  bug-proof  bell  is  used  in  Europe,  as 
well  as  in  almost  every  state  in  the  Union.  Further 
information  will  be  furnished  on  application  to  Mr. 
Segerdahl. 

The  O.  C.  Little  Pulley  Coating  company  of 
Menasha,  Wis.,  announces  that  its  belt  softener  and 
preserver,  which  is  said  to  be  used  extensively  in 
electric-lighting  and  other  plants,  is  gaining  greater 
favor  every  day.  The  Little  company  states  that 
its  belt  softener  is  free  from  ingredients  injurious 
to  leather  belts,  is  water-proof,  penetrates  the  leather 
and  does  not  leave  a  sticky  substance  on  the  belt's 
surface.  One  of  the  principal  claims  made  for  this 
belt  preseiwer  is  that  it  increases  the  power  of  the 
belt.  Its  use  is  said  to  make  belts  soft  and  pliable, 
thus  preventing  them  from  cracking.  All  users  of 
belts  interested  in  an  article  which  will  aid  them  to 
obtain  better  and  more  reliable  service  are  asked 
to  communicate  with  the  Little  company,  which  will 
be  pleased  to  furnish   further  information. 
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et-railway  companies  in  lliis  country  and  in 
Europe  which  use  ihc  accumulator  system  in  their 
cars,  cither  wholly  or  in  part,  have  been  for  several 
years  trying  to  get  a  suitable  method  of  lining  their 
battery  boxes  which  will  he  both  durable  as  well 
as  effective,  the  great  difficulty  being  to  obtain  a 
lining  which  will  not  be  eaten  away  either  by  acids 
.ir  beat.     Du  nt  heavy  snowstorms  in   Ber- 


lin. Germany,  the  street  railways  were  more  <>r  less 
crippled  by  the  burning  out  of  the  accumulator 
Somi  of  the  companies  were  testing  various 
styles  of  box  linings,  and  it  was  found  that  the  P  & 
B  system  proved  most  efficient,  the  lining  remain- 
ing intact.  As  a  result  many  of  the  lines  will  re- 
place their  box  linings  with  the  P  &  B  method, 
which  consists  in  the  application  of  P    &  B    paint, 


P  &  B  Ruberine,  P  &  B  injunction-box  compound 
and  P  &  B  Ruberoid.  The  Standard  Paint  com- 
pany, which  is  the  manufacturer  of  all  of  the  P  & 
B  products,  is  supplying  the  European  market  from 
its  factory  at  Hamburg,  and  its  goods  are  said  to 
have  been  taken  the  same  high  rank  with  all  elec- 
trical and  street-railway  companies,  that  they  enjoy 
in  the  United  States. 


ILLUSTRATED    ELECTRICAL    PATENT   RECORD. 


643,618.     Firing  Apparatus.     Edwin   B.   Babbitt,    U. 
lication  filed  July   19.  1899. 

Combined  with  a  gun  carriage  and  a  gun  movable 
thereon  are  a  magneto-generator  for  firing  the  gun  and  a 
driving  mechanism  for  the  generator  operated  by  the 
movenieot  of  the  gun  with  relation  to  the  carriage. 

\g.  Apparatus  for  Controlling  Electric  Motors. 
fean  I.  Heilmann,  Paris,  France.  Application 
filed  November  8,  1899. 

Four  motors  are  arranged  in  series  diagonally  two  by 
two  in  a  car.  so  that  one  of  the  motors  on  the  one  side 
of  the  carriage  is  ta  series  with  one  of  the  motors  on  the 
other  side,  and  adapted  to  equalize  the  strains  and  press- 
ure of  the  current  in  the  two  series  of  motors  when  the 
vehicle  is  turning  a  curve. 

643,666.  Signal  System  for  Railways.  King  W. 
Mansfield  and  William  R.  Thompson.  South 
Norwalk,  Conn.     Application  filed  April  6,  1899. 

The  apparatus  comprises  two  signal  boxes,  each  of 
which  is  provided  with  signal  devices,  a  pair  of  solenoids 
mounted  in  each  of  the  boxes,  and  provided  with  a  com- 
mon armature  in  operative  connection  with  the  corre- 
sponding signal  devices,  the  solenoids  being  connected 
electrically  in  two  multiple  sets,  each  of  which  includes 
one  of  the  solenoids  in  each  sienal  box,  and  devices  elec- 
trically connected  with  each  of  the  multiple  sets  through 
which  a  trolley  arm  or  other  device  may  establish  a  closed 
electrical  circuit. 


Safety     Device.      Selden     R. 
X.   Y.     Application  filed  De- 


6  13  .  706.  Tel  egraph  i  c 
Wright,  Morton, 
cember  11,  1897. 

The  device  combines  a  mainline  circuit,  an  electro- 
magnetic device  in  the  circuit  having  an  arm  movable 
when  the  circuit  is  opened,  a  local  circuit  having  an 
alarm  device  therein,  a  normally  inoperative  circuit 
closer  in  the  local  circuit  adapted  to  be  moved  by  the 
arm,  a  motor  adapted  to  be  connected  with  the  circuit 
closer  and  to  move  it  in  one  direction  upon  operation  of 
the  arm  to  close  the  circuit,  and  a  spring  to  move  the  cir- 
cuit closer  in  the  opposite  direction  for  disengaging  and 
opening  the  circuit. 

643,709.  Electric  Suburban  Car.  Michael  Brillin- 
ger,  Toronto,  Can.,  assignor  of  one-half  to  Isaac 
Xewton  Devins,  Toronto,  Can.  Application 
filed  August  31,   1899. 

The  car  has  a  passenger  compartment  occupying  the 
rear  portion,  a  freight  compartment  occupyiog  the  forward 
portion,  and  a  motorman's  compartment  occupying  the 
upper  rear  portion  of  the  freight  compartment  and  ex- 
lending  up  beyond  the  top  of  the  car  and  provided  with 
lookout  windows. 

643,722.  Thermostat.  Charles  E.  May,  Dunedin, 
New  Zealand.  Application  filed  November  14, 
1898. 

Combiaed  with  a  metallic  wire  and  means  for  stretch- 
ing it  are  a  movable  contact  piece  suspended  from  the 
wire  between  its  ends  and  descending  by  gravity  when 
the  wire  is  heated,  and  a  stationary  contact  piece 
arranged  in  the  downward  path  of  the  movable  contact 
piece. 

643,730.  Electric  Switch.  William  T.  Pringle, 
i'rimos,  Pa.,  assignor  of  one-half  to  Edwin  R. 
Keller,  Philadelphia,  Pa.  Application  filed  July 
19,  1899. 

In  a  Hush  switch  are  fixed  terminals,  a  movable  coniact 
member  adapted  to  co-operate  therewith,  a  slotted  face 
plate,  a  manually  operative  actuating  member  projecting 
through  the  slot  of  the  face  plate  and  having  a  movable  but 
positive  engagement  with  the  coniact  member,  and  spring 
means  adapted  to  be  put  under  strain  by  the  initial  move- 
ment  of  the  actuating  member,  and  then  to  be  released  to 
accelerate  the  final  movement  of  the  switch. 

643,742.  Conduit  System  for  Electric  Railways. 
Leon  Dion,  Boston,  Mass.  Application  filed 
July  2,   1897. 

The  system  comprises  a  closed  conduit  having  a  cover 
or  top  capable  of  electrical  conductivity,  a  main  con- 
ductor inclosed  therein,  and  an  auxiliary  conductor 
superimposed  on  the  main  conductor  and  composed  of 
independent  disconnected  sections,  each  of  the  sections 
being  free  to  rise  and  fall  and  having  a  limited  freedom 
to  move  longitudinally. 

<  -41,744.  Electric  Heater.  Gardner  C.  Hawkins, 
Boston,  Mass.,  assignor  to  George  E,  Smith. 
Boston,  Mass.  Application  filed  March  13.  1899. 

The  heater  has  a  surrounding  case,  a  series  of  resistance 
mediums  composed  of  wire  wound  about  an  insulating 
core  and  located  within  the  case  and  occupying  a  position 
at  or  near  the  delivery  end  thereof,  the  resistance  mediums 
surrounding  the  center  of  rotation  of  the  motor  shaft,  an 
electric  motor  carrying  a  fan  adapted  to  draw  air  into  the 
case  at  or  near  its  btse,  and  force  the  air  as  a  blast  over 
the  resistance  medium,  the  air  being  heated  on  its  way 
through  the  case  to  its  delivery  end,  the  construction  and 
arrangement  of  parts  being  such  as  to  establish  air  cur- 
1 1  nt  which  are  defined  by  a  combined  whirling  and 
outward  movement,  whereby  the  air  is  subjected  to  the 
repeated  heating  anion  of  the  heating  mediums. 

o43»749.  Telephone  Directory.  Lewis  H.  Mertz. 
Los  Angeles,  Cal.  Application  filed  November 
i6,   1898; 

A  telephone  index  is  described  which  consists  essentially 
of  a  standard  upon  which  are  mounted  stiff  leaves  for  the 
names. 

643,758,  Starting  Box  and  Controller  for  Electric 
Motors.  Frank  R.  Blake,  Boston,  Mass.  Ap- 
plication filed  December  8,   1899. 

In  the  device  described  are  combined  a  circuit  switch 
for  the  motor,  a  rack  bar  bearing  contact  fingers  which 
co-operate  with  the  resistance  plates,  a  retarding  device 
for  the  rack  bar  which  controls  its  movement  in  one  direc- 
tion, a  weight  for  moving  the  rack  bar  in  its  retarded  direc- 
tion, and  connections  whereby  the  rack  is  moved  in  the 
opposite  direction  by  the  means  employed  for  operating 
the  circuit  switch. 


/ssHcd  February  20,   /goo. 

643,810.  Contrivance  for  Avoiding  Collisions  of 
Trains.  Carl  Burian,  Bucharest,  Austria-Hun- 
gary, assignor  of  one-half  to  Alexander  Moscu, 
Bucharest,  Austria-Hungary.  Application  filed 
September  25,  1S99. 

The  invention  combines  two  contacts  disposed  along  a 
track,  one  being  arranged  to  be  closed  by  a  train  running 
in  one  direction  and  the  other  beiog  arranged  to  be  oper- 
ated by  a  train  running  in  the  other  direction,  circuit  wires 
one  for  each  train,  batteries  in  the  circuit  wires,  the  wires 
forming  parts  of  open  circuits,  other  contacts  in  the  cir- 
cuits, means  for  closing  them,  comprising  batteries  on  the 
trains,  electromagnets  on  the  trains  arranged  to  control 
the  slopping  mecbaoism  of  the  train  and  contacts  on  the 
train  connected  electrically  with  the  electromagnets 
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643,814.  Lighting  Apparatus.  Robert  M.  Dixon. 
East  Orange,  N.  J.,  assignor  to  the  Safety  Car 
Heating  and  Lighting  company  of  New  Jersey. 
Application  filed  December  7,  1897. 

In  a  lamp  s.ructuie  are  a  concave  reflector  having  a  cen- 
tral opening  and  a  series  of  lateral  openings,  a  gas  burner 
located  under  the  reflector,  a  series  of  electric  Umps  pro- 
jecting inwardly  through  the  lateral  openings  in  the  re- 
flector, and  a  globe  enclosing  both  the  gas-burner  and  the 
electric  lamps. 

643.823.  Motor-actuated  Signal  Mechanism.  Thad- 
deus  B.  Keelcr,  Kahway,  N.  J.,  assignor  to  the 
Standard  Railroad  Signal  company,  Arlington, 
N.  J.     Application  filed  March  10,  1899. 

A  signal  arm  mounted  to  rock  is  combined  with  a  signal 
operating  rod,  electrically  controlled  means  for  connect- 
ing the  rod  with  the  rocking  arm,  an  electric  motor  for 
actuating  the  rod,  an  electric  circuit  for  operating  the 
motor  and  two  independent  means  for  making  and  break- 
ing the  motor  circuit,  one  under  the  direct  control  of  the 
rocking  arm  and  another  under  the  control  of  the  circuit 
for  connecting  the  rod  with  the  arm. 

643.824.  Motor-actuated  Signal.  Thaddeus  B.  Kee- 
ler,  Rahway,  N.  J.,  assignor  to  the  Standard 
Railroad  Signal  company,  Troy,  N.  V.  Appli- 
cation filed  May  10,  1899. 

The  signal  comprises  a  signal  blade  mounted  to  till,  a 
motor  for  actuating  the  signal,  a  main  signal-controlling 
circuit,  a  primary  circuit  through  the  motor  and  a  second 
circuit  through  the  motor  under  the  control  of  the  main 
circuit  for  automatically  operating  the  motor  for  a  pre- 
determined period  after  the  main  controlling  circuit  is 
hroken. 
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1343,830.  Telephone  Transmitter.  Alfred  Stromberg, 
Chicago,  111.  Application  filed  November  io. 
1899- 

The  transmitter  combines  with  two  electrodes  adapted 
for  inclusion  in  the  transmitter  circuit  means  for  varying 
the  contact  between  the  electrodes  without  varying  the 
pressure  between  the  electrodes  to  increase  the  resistance 
of  the  transmitter  circuit  upon  an  increase  in  force  of  the 
sound  waves,  and  to  cause  a  relatively  less  resistance  in 
the  transmitter  circuit  upon  a  decrease  in  the  force  of  the 
sound  waves.     (See  illustrated  description  on  page  134.) 

643,834.  Electric  Arc  Lamp.  Christian  J.  Toerring, 
Philadelphia,  Pa.     Application  filed  July  18,  1899. 

An  arc  lamp  is  described  which  comprises  the  combina- 
tion of  a  cap-plate,  an  arc-enclosing  globe  supported  by 
and  secured  substantially  air  tight  thereto,  an  outer  tube 
secured  thereto,  a  carbon-enclosing  and  holding  tube  slid- 


ing at  its  lower  end  substantially  air  tight  within,  and 
guided  by  an  aperture  in  the  cap-plate,  a  flange  for  guiding 
the  upper  end  of  the  carbon-holding  tube  within  the  outer 
lube,  a  pulley,  a  chain  and  an  electromagnet  for  operating 
the  carbon-holding  tube.     (See  cnt.) 

643,840.  Combined  Electrical  and  Tubular  Organ 
Action.  William  B.  Fleming,  Detroit,  Mich. 
Application  filed  June  11,  1S98. 

The  inventor  describes  the  combination  with  a  wind 
box  of  an  organ  provided  with  a  wind  channel  communi- 
cable therewith,  of  a  pneumatic,  valves  actuated  by  the 
pneumatic  to  control  the  communication  of  the  wind  box 
with  the  channel  and  the  exhaust  from  the  channel,  an 
electromagnet  to  control  the  operation  of  the  pneumatic, 
and  a  key-controlled  windpipe  also  to  control  the  pneu- 
matic, whereby  the  valves  may  be  controlled  by  the  elec- 
tromagnet, or  by  the  windpipe,  at  the  will  of  the  operator. 

643,854.  Electric-motor  Wheel  James  T.  Whittle- 
sey, Elizabeth,  N.  J.  Application  filed  June  26, 
1S99. 

An  electric-motor  wheel  for  vehicles  is  described  which 
comprises  a  stationary  axle,  two  bubs  rotatably  mounted 
thereon,  a  web  secured  to  each  hub.  a  wheel  tire  carried 
on  the  peripheries  of  the  webs,  a  stationary  electrodyoamic 
element  secured  to  the  axle  between  the  two  hubs,  and 
moving  electrodyoamic  elements  secured  to  the  inside  of 
both  webs  near  the  peripheries  thereof  and  in  proximity 
to  and  at  opposite  sides  of  the  stationary  element,  and 
means  for  adjusting  the  air  gap  between  the  opposing  ele- 
ments and  the  stationary  element  lying  between  thein. 
(See  cut.) 

643.864.  Automatic  Return-signaling  Device  for 
Telephones.  Franz  Burger,  Fort  Wayne,  Ind., 
assignor  of  three-fourths  to  Henry  M.  Williams, 
Fort  Wayn*.  Ind.  Application  filed  May  3, 
1899. 

In  the  device  combined  wiih  means  for  producing  a  sig- 
nal at  the  distant  or  subscriber's  station  are  means  for 
storing  power  by  such  sienaliog  device,  means  for  auto- 
matically producing  air  vibrations  by  the  stored  power,  a 
transmitter,  and  connections  for  operating  the  transmitter 
by  the  automatically  produced  air  vibrations. 

643.865.  Controller  for  Electric  Automobiles. 
Charles  G.  Burrows,  Windsor,  Conn.,  assignor 
to  the  Eddy  Electric  Manufacturing  company, 
Windsor,  Conn.  Application  filed  November  1=;, 
1899. 

The  controller  consists  of  a  supporting  frame,  terminals 
held  by  the  frame,  a  drum,  contacts  earned  by  the  drum 
in  position  to  be  engaged  with  the  terminals,  a  handle,  a 
plate  connected  with  the  drum  and  oscillated  by  the  handle, 
springs  made  tense  by  the  oscillation  of  the  plate,  and  lugs 
adapted  to  obstruct  the  forward  movement  of  the  plate 
until  a  spring  has  been  made  tense. 

643,872,  Illuminated  Sign.  Charles  H.  Hill.  Wil- 
liamsport,  Pa.,  assignor  to  the  Prismatic  Elec- 
tric Sign  company,  Williamsport,  Pa.  Appli- 
cation filed  June  I,  1899. 

The  sign  comprises  a  casing  having  transparent  portions, 
a  split  ring  removably  mounted  within  the  casing,  lamps 
mounted  upon  the  ring  and  movable  therewith,  the  lamps 
having  a  common  return,  circuits  including  certain  of  the 
lamps  and  comprising  the  common  return,  and  a  circuit 
closer  comprising  a  yieldable  lever  forming  a  terminal  of 
its  circuit,  a  shaft  in  circuit  with  the  common  return 
through  a  source  of  electricity,  and  a  series  of  contacts 
adjustably  mounted  upon  the  shaft  and  adapted  to  inter- 
mittently engage  their  respective  levers  to  complete  the 
circuits  of  the  latter. 

643,880.  Thermostatic  Apparatus.  Ludwig  Mor- 
genstern,  Gottmgen,  Germany.  Application  filed 
June  2\,  1S99. 

The  apparatus  has  electromagnetically  operated  devices 
connected  with  a  specially  devised  thermometer. 

643.905.  Valve-operating  Mechanism.  Albert  N. 
Locke,  Salem,  Mass.  Application  filed  October 
17.    1899. 

Combined  with  a  valve  are  a  movable  slide  red  nor- 
mally moved  in  one  direction,  a  tilting  check  to  prevent 
such  movement  of  the  rod,  a  locking  arm  to  hold  the 
check  against  the  movement  of  the  rod,  and  electrically 
operated  means  for  releasing  the  locking  arm  and  per- 
mitting the  movement  of  the  check  and  slide  rod. 

643,993.  Telephone  Transmitter.  Charles  E.  Tucker 
and  Louis  S.  Jenkins,  York,  Pa.  Application 
filed  May  23,  1899. 

The  transmitter  comprises  opposine  electrode5:,  one  of 
the  electrodes  having  a  chamber,  a  dense  or  non-dampen- 
ing insulating  material  interposed  between  the  opposing 
faces  of  the  electrodes  and  attached  to  one  of  the  faces 
and  spaced  from  the  other  face,  and  a  granular  resistance 
material  in  the  chamber  held  in  place  by  direct  contact 
with  the  opposite  electrode.     (See  cut.) 

644,029.  Process  of  Electro-deposition  of  Metals. 
Sherard  O.  Cowper-Coles,  London,  England. 
Application  filed  August  28,  1899. 

The  procets  consists  in  passing  an  electric  current  from 
an  anode  to  a  cathode  through  an  electrolyte  containing 
the  metal  to  be  deposited,  at  the  same  time  moving  the 
cathode  through  the  electrolyte  at  such  a  rate  of  speed  as 
will  cause  the  hydrogen  bubbles  to  be  thrown  oft  from  the 
cathode  and  give  such  friction  between  the  metal  deposit 
on  the  cathode  and  the  electrolyte  as  to  yield  lough  and 
smooth  deposits. 

Design. 

32,259.  Casing  for  Dynamo-electric  Machines  or 
Electric  Motors.  Norman  C.  Bassett,  Lynn, 
Mass.,  assignor  to  the  General  Electric  company 
of  New  York.  Application  filed  January  i3, 
1900.     Term  of  patent,  14  years. 
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Practical   Operation   of   Electric    Auto- 
mobiles in  Chicago. 

The  last  three  or  four  months  have  witnessed  a 
marked  increase  in  Chicago  in  the  popularity  and 
number  of  electric  automobiles.  This  has  been  due, 
to  a  considerable  extent,  to  the  growth  of  the  elec- 
Iric-cab  service  of  the  Illinois  Electric  Vehicle 
Transportation  company.  This  company  has  now 
been  in  operation  for  about  six  months,  and  its 
business  has  developed  far  beyond  the  expecta- 
tions of  its  officers.  During  the  month  of  February 
there  was  an  increase  in  the  company's  business  of 


is  elevated  somewhat  above  street  grade,  are  the 
offices,  cab  room,  battery  room,  etc.;  and  the  second 
story  is  divided  into  a  shop  for  light  repairs,  drivers' 
rooms  and  office  rooms  for  future  use.  A  plan  of 
the  first  floor  is  represented  in  Fig.  6.  The  largest 
room,  which  is  65  feet  in  width  and  130  feet  long,  is 
used  as  a  storage  room  for  all  the  vehicles.  A 
general  view  of  this  room  (Fig.  1)  shows  a  number 
of  broughams  and  hansoms  and  two  stanhopes,  ready 
to  be  run  out.  At  the  rear  of  the  room  are  pro- 
vided two  carriage  washes  and  a  freight  elevator 
of  the  Otis  electric  type  for  moving  the  vehicles 
between    floors.     In    front   of  the   elevator   there   is 


one  end,  which  is  moved  back  and  forth  by  means 
of  a  hand-wheel  and  worm  gear.  The  battery  tray 
in  the  cab  is  clutched  by  the  hcoks  and  is  drawn 
out  upon  a  truck  which  is  about  as  high  as  the 
battery  receptacle  of  the  vehicle.  The  battery  is 
then  drawn  away  from  the  stand  and  tested. 

The  testing  consists  in  determining  the  specific 
gravity  of  the  electrolyte  by  means  of  a  hydrometer 
and  taking  the  voltage  of  each  cell  with  a  milli- 
voltmeter,  in  order  to  detect  if  there  are  any  low- 
voltage  or  dead  cells.  This  voltmeter  reading  is 
taken  when  the  battery  circuit  is  closed,  the  battery 
discharging  into  a  resistance  at  a   10-ampere  rate. 


Fig.  3- 


Main  Switchboard.  Fig.  2.     Booster  Board,  Booster  and  Slow-charging  Board. 
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about  20  per  cent,  above  that  of  the  preceding  month, 
and  a  corresponding  rate  of  increase  has  been  ex- 
perienced since  the  beginning  of  the  cab  service. 

In  an  article  in  the  Western  Electrician  last  Oc- 
tober mention  was  made  of  the  plans  for  the  main 
station  of  the  Illinois  Electric  Vehicle  Transporta- 
tion company.  The  building,  which  was  formerly  a 
livery  stable,  has  been  entirely  remodeled,  and  is 
now  conveniently  arranged  and  equipped  for  an  elec- 
tric-cab station.  It  is  located  at  172-175  Michigan 
avenue,  and  has  a  frontage  of  105  feet,  with  a  depth 
of  160  feet,  the  lot  extending  15  feet  farther  to  the 
alley  in  the  rear.  The  street  front  of  the  building 
is  shown  in  Fig.  4  on  the  next  page.  The  structure, 
which  is  now  known  as  station  A,  contains  a  base- 
ment, only  a  portion  of  which  is  used  at  present. 
and  two  upper  floors.     On  the  ground  floor,  which 


a  pit  in  the  floor  for  repairing  the  motors,  gearing, 
etc.,  of  the  carriages  from  underneath.  At  the  east 
end  and  at  the  front  of  the  building  are  located  the 
waiting  room  and  offices. 

Care  of  Batteries 

The  battery  room  (Fig.  5)  is  38  feet  in  width,  and 
extends  the  whole  length  of  the  building,  with  the 
exception  of  a  room  containing  the  charging  set 
and  switchboards  and  an  office  for  the  battery  in- 
spector. - 

When  a  cab  returns  to  the  station  after  a  trip 
it  is  immediately  run  up  to  one  of  the  two  loading 
stands  placed  in  the  rear  of  the  battery  room.  These 
stands,  one  of  which  is  partially  shown  in  the  view 
of  sub-station  E  (page  14s),  consist,  essentially,  of  a 
horizontally    moving   plunger    rod,    with   hooks    on 


The  normal  specific  gravity  is  about  1.25,  and  if 
the  reading  falls  below  that  a  sufficient  quantity  of 
acid  is  added  to  bring  the  density  up  to  the  required 
point. 

After  being  tested,  the  battery  is  run  up  to  an 
outlet  along  the  wall  to  be  charged.  The  outlet 
of  each  charging  circuit  consists  of  a  wooden  frame 
which  is  slipped  over  the  battery  and  which  is  pro- 
vided with  automatic  contacts  that  throw  the  cells 
into  a  series  arrangement  ready  for  charging.  The 
battery  room  contains  charging  terminals  for  58 
batteries,  and  many  of  them  are  shown  in  Fig.  5. 
Along  the  north  wall  of  the  large  cab  room  are  a 
number  of  single  charging  plugs  for  the  lighter  ve- 
hicles. 

The  battery  of  each  hansom  and  brougham  is  a 
48-cell    Chloride    accumulator,    with    a    capacity    of 
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100  ampere-hours'   discharge,    al     a    10-hour  rate. 

igh  there  is  but  one  tray,  the  batti  rj   is  divided 

into  i"  oi  -4  cells  each,  which  allows  a 

parallel  arrangement   t<.   vary   the   electro 
motive  force  of  the  battery  in  discharge.    The  cells 

are  made  of  hard  rubber  and  are  open  at  the  top, 
tints  affording  easy  access  to  the  plates  and  elec- 
trolyte. The  lour  end  cells  are  connected  to  brass 
plates  on  the  sides  of  the  tray,  which  serve  as  con- 
he  battery  is  in  the  vehicle.  The  cells 
for  the  larger  cab  by  2%  by  io:,n  inches  in 

-tze     and     each     contains     five     =i!;!     by     to's-iuch 


The  booster,  which  is  shown  in  Fig.  2,  is  of  the 
double-end  type,  and  consists  of  a  45-horsepower, 
220-volt  motor,  directly  connected  at  each  end  to  a 
600-ampere,  25-volt  generator.  The  machine  has  a 
speed  of  800  revolutions  a  minute.  It  was  specially 
constructed  for  this  station  by  the  Wagner  Electric 
Manufacturing'  company.  On  the  booster-service 
switchboard,  shown  at  the  left  of  the  booster,  are 
mounted  two  1.000-ampere  double-throw  switches 
for  throwing  the  booster  current  on  the  main-*s witch- 
board  bus-bars,  a  200-ampere  motor  switch  for  con- 
trolling tin-  motor  of  the  booster,  a  motor-starting 
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takes  about  four  hours  to  charge  fully  an  exhausted 

battery,  although  it  can  be  charged  in  less  time,  if 
necessary,  at  a  higher  amperage  but  a  correspond- 
ing loss  in  efficiency. 

At  the  right  end  of  the  booster  is  a  two-panel 
•■late  board,  controlling  10  circuits  for  slow  charg- 
ing and  forming.  Upon  the  board  are  mounted  10 
double-throw,  double-pole  switches.  10  rheostat  han- 
dles and  a  50-ampcre  Weston  ammeter,  connected 
with  a  multi-point  switch  tor  taking  the  reading 
of  any  circuit.  This  board  has  a  high  and  a  low 
bus,  the  same  as  the  main  board,  and  is  used  for 
charging  batteries  that  are  completely  exhausted,  al 
a  slow  rale,  and  also  for  forming  the  plates  of  new 
batteries,  ll  ';■>  the  intention  of  the  company  to  put 
.eery  battery  on  a  slow  charge  at  lease  once  in 
every  two  weeks,  so  as  to  prolong  the  life  of  tin- 
plates  as  much  as  possible,  The  charging  from  this 
board   is  cleric  ;i   a    ic-c.mpcre   rate,   the  time  of  a 
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Station  E  on  Cottage  Grove  Aveine. 


plates.     A  battery  with  tray  weighs,  approximately, 
j. 400  pounds. 

Ele.  tkical  Station   Apparatus 

As  the  voltage  of  a  discharged  battery  is  con- 
siderably lower  than  that  of  the  circuit  on  com- 
pletion  oi  the  charge,  it  has  been  found  desirable 
10  provide  two  charging  pressures  at  the  switch- 
board. The  low-pressure  bus-bar  has^  a  voltage  of 
i  13  and  the  high-pressure  bus  is  kept  tit  from  120  to 
125  volts. 

Current  is  transmitted  underground  to  the  build- 
ing from  the  Chicago  Edison  company's  distribution 
station  at  139  Adams  street.  The  low-pressure  bus, 
which  is  also  the  lower  bus  on  the  switchboard, 
is  connected  to  the  Edison  service  mains  through 
a  300,000-circular-mil,  three-wire  circuit.  The  mains 
run  from  the  street  into-  the  basement,  where  a 
Thomson  wattmeter  and  a  Wright  maximum-de- 
mand meter  are  connected  on  each  side  of  the  circuit. 
From  the  basement  the  wi^cs  run  directly  to  the 
lower  bus  on  the  main  switchboard,  shown  in  Fig.  3, 

The  high  pressure  is  furnished  by  a  1,200-ampcre 
booster.  This  booster  is  on  an  <Soo,000-circular-mil. 
three-wife  si.r\iec  that  is  brought  direct  from  the 
Adams  street  station  of  the  Edison  station  for  the 
sole    use    of    the    electric-vehicle  company.     This 


box,  three  1.000-ampere  Weston  ammeters  and  three 
Thomson  wattmeters.  An  ammeter  and  a  watt- 
meter are  connected  in  the  positive  and  negative 
sides  of  the  booster  circuit  and  to  the  motor.  The 
ammeters  serve  to  indicate  the  presence  of  aji  over- 
load or  an  uneven  load  on  the  two  ends  of  the 
booster. 

The  main  switchboard  (Fig.  3)  is  made  of  mar- 
bleized  slate  and  consists  of  six  panels,  the  three 
on  the  left  being  on  the  negative  side  and  the  three 
right-hand  panels  on  the  positive  side  of  the  booster. 
On  each  panel  are  instruments  and  switches  for 
eight  charging  circuits.  Each  circuit  is  provided 
with  a  double-throw,  single-pole.  100-ampere  switch 
connecting  with  either  one  of  the  two  buses,  a  Wes- 
ton ammeter,  and  a  three-ohm,  four-point  rheosat. 
A  single  voltmeter  is  mounted  on  each  panel'  and 
is  connected  with  a  multi-point  indicator  switch, 
by  means  of  which  the  voltage  of  any  one  of  the 
circuits  or  of  either  of  the  buses  may  be  read.  The 
switchboards  were  all  made  by  the  General  Incan- 
descent Arc  Light  company  and  were  installed  by 
the  Chicago  Edison  company. 

Battery  Charging. 

When  an  exhausted  battery  is  connected  to  the 
charging  terminals  it  is  first  thrown  onto  the  low- 
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private  circuit  has  the  same  pressure  as  the 
one  mentioned  above,  but  is  raised  by  the 
bo<  ster  to  a  pressure  ranging  from  120  to  1  r? 
volts.  Tin-  reason  for  installing  the  private  serv- 
ice was  so  that  in  case  the  booster  was  injured  and 
had  to  be  cut  out  a  high-pressure  service  could  be 
obtained  directly  from  the  Edison  company's  stor- 
age battery  at  139  Adams  street,  while  the  low- 
pressure  service  would  be  maintained  as  before 
from  the  other  main-;. 


-BATTERV    ROOM    IN    STATION    A 


pressure  bus-bars  in  circuit  with  the  three  ohms 
of  resistance,  with  a  current  of  about  35  or  40  am- 
peres. As  the  amperes  fall  the  resistance  is  cut  out 
gradually,  and,  finally,  at  about  10  amperes,  the 
circuit  is  thrown  onto  the  high  bus,  with  the  full 
resistance,  at  about  30  amperes.  This  resistance 
is  cut  out  as  before,  until  the  current  drops  to  about 
eight  or  10  amperes,  with  no  resistance,  when  the 
battery  i-  regarded  as  fully  charged,  h  is  then 
disconnected    and    is    ready    for    use.     As    a    rule,    it 


full   charge  with  the  usual 'overload    usually   being 
from    20    to    24   hours. 

After  midnight  each  night  the  batteries  are  re- 
moved from  all  the  carriages,  excepting  those  neces- 
sary to  carry  on  the  business,  till  morning.  This  is 
done  so  as  to  replenish  the  cells  and  have  them  fresh 
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and  fully  charged  for  the  day's  work  and  also  to 
relieve  the  vehicles  of  the  heavy  weight  of  the  bat- 
teries while  they  are  standing  idle. 

Overhead  Trolley. 

At  present  the  empty  cabs  have  to  be  pushed 
about  by  hand,  but  an  overhead-trolley  system  is 
being  installed  in  the  station,  by  means  of  which  it 
is  proposed  to  propel  the  vehicles  in  the  station 
without  the  use  of  the  batteries.  A  double-trolley 
circuit  has  been  strung  through  the  center  of  each 
of  the  large  rooms,  passing  through  the  doors 
marked  "incline"  in  the  plan,  thus  forming  a  con- 
tinuous loop.  The  brackets  for  the  trolley  wires 
are  shown  in  Figs.  I  and  5.  Upon  the  wires  will 
run  a  little  cart,  with  four  brass  wheels,  through 
which  the  current  will  pass  by  means  of  a  flexible 
cable  to  a  plug  that  can  be  easily  inserted  in  a  re- 
ceptacle at  the  rear  end  of  the  vehicle.  Connection 
will  thus  be  made  directly  with  the  motors  and 
controller,  and  the  vehicle  can  be  propelled  around 
the  floor,   the   trolley-contact   car  dragging  behind. 

North  Side  Station. 

Thus  far  the  electric-vehicle  company  has  estab- 
lished two  sub-stations.  One  of  these,  called  stil 
lion  B.  has  just  been  opened,  and  in  the  few 
days  it  has  been  operated  has  done  an  excellent 
business.  It  is  located  at  285  North  State  street,  on 
the  North  Side  of  the  city,  and  is  very  convenient 
to  Lincoln  Park  and  the  residence  district  near  the 
lake  front.  About  eight  cabs  and  the  same  number 
of  drivers  are  kept  at  the  station  and  orders  are 
filled  directly,  the  same  as  from  station  A.  The 
electric  equipment  consists  of  an  eight-plug  charg- 
ing board,  with  the  necessary  outlets  and  battery 
trucks,  and  a  275-ampere  Wagner  booster,  which 
raises  the  pressure  of  the  Edison  mains  from  115 
to  about  125  volts,  as  at  the  main  station. 

South  Side  Station. 

The  other  sub-station,  known  as  station  E,  is 
located  at  4612-4616  Cottage  Grove  avenue,  on  the 
South  Side,  and  may  be  taken  as  typical  of  the  sub- 
stations which  the  company  intends  to  place  in  a 
number  of  other  places  throughout  the  city,  as  the 
business  grows.     As  shown  in  Fig.  7,  it  is  a  single- 
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story   brick   building,   and   is   fitted   up   with    office, 

carriage  wash,  battery  room,  etc.  The  interior  view. 
Fig.  8,  shows  one  end  of  the  main  room,  in  which 
the  charging  sets  are  located.  Alternating  current 
received  from  the  Fifty-seventh  street  station  of  the 
Commonwealth  Electric  company  drives  the  motor 
end  of  each  set,  which  consists  of  a  15-horsepower, 
230-volt,  Wagner  induction  motor  running  at  1,500 
revolutions  a  minute.  The  generator  is  a  72-am- 
pere,   125-voIt,  direct-current  Wagner  machine. 

Each  panel  of  the  switchboard,  which  is  built  of 
pink  Tennessee  marble,  contains  a  125-volt  volt- 
meter, three  100-ampcre  ammeters,  a  voltmeter  mul- 
ti-point switch,  generator  and  motor  switches,  rheo- 
stats for  the  batteries  and  field  of  the  motor  and  a 
switch  for  each  battery-charging  circuit.  Six  bat- 
tery' outlets  are  provided  and  also  three  wall-charg- 
ing plugs  for  charging  the  lighter  vehicles.  Two 
battery  terminals  and  trucks  are  shown  at  the  rear 
of  the  room,  while  at  the  left  of  the  picture  is  a 
hansom  with  a  battery  removed  and  partially  drawn 
onto  the  trucks  by  means  of  the  apparatus  already 
mentioned.  At  the  right  of  the  illustration  is  shown 
an  air  pump  and  tank  for  inflating  the  pneumatic 
tires  of  the  vehicles.  The  pump  is  driven  by  means 
of  a  two-horsepower  Wagner  motor,  operating  at 
2,000  revolutions  a  minute.  This  station  has  been 
used  for  some  time  as  a  charging  station  and  is  to  be 
opened  for  public  service  with  eight  or  10  drivers 
and  from  12  to  15  cabs  in  a  very  few  days. 

Other  Stations. 

Another  sub-station,  which  is  used  only  for  charg- 
ing, is  located  in  Edgewater  and  is  equipped  with 
a  charging  set.  switchboard,  etc.  The  company 
also  makes  use  of  the  public-charging  plugs  at  the 
Twerty-sev-'nlh  street  (South  Side)  and  Oak  street 
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1  he  rates  for  the  electric  carriages  have  been  re- 
cently reduced,  so  that  now  the  schedule  is  below 
that  charged  for  horse  cabs.  The  rates  by  mile  for 
hansoms  or  broughams  seating  two  are  as  follows: 
For  the  first  two  miles  or  fraction  thereof,  50  cents, 
and  for  each  succeeding  mile  or  fraction  thereof,  25 
cents.  For  carriages  seating  four  the  rates  are  $1 
and  50  cents,  respectively.  Special  rates  are  also 
given  by  the  hour,  for  theaters,  hotels,  depots,  etc. 
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Death  of  C.  T.  Rittenhouse. 

Mr.  Charles  T.  Rittenhouse,  a  former  editor  of 
the  Electrical  World  of  New  York,  died  in  Denver. 
Colo.,  on  the  morning  of  February  26th,  after  a 
few  days'  illness,  of  pneumonia.  The  deceased  was 
an  alumnus  of  Stevens  Institute  and  of  Columbia 
University^  and  was  graduated  with  high  honors 
from  the  electrical  engineering  department  of  the 
latter  institution  in  the  spring  of  1896.  Immediately 
after  leaving  college  he  accepted  the  position  of 
editor  of  the  Electricat  World,  and  remained  with 
that  journal  for  about  a  year.  Being  in  poor  health, 
he  went  to  Montana,  and  afterward  to  Arizona, 
where  it  was  thought  that  the  dry  air  of  that  section 
would  restore  his  health.  After  a  few  months'  ex- 
perience with  ranch  life  in  that  wild  country  he  came 
to  Denver,  where  the  climate  seemed  to  be  more 
beneficial.  His  health  was  apparently  quite  com- 
pletely restored,  and  his  sudden  taking-off.  after  an 
illness  of  about  four  days,  was  a  sorrowful  surprise 
to  his  parents  and  many  friends  in  New  York  city, 
among  whom  he  was  held  in  high  esteem. 

Mr.  Rittenhouse  was  born  in  New  York  city  on 
August  4.^1871.  and  was  consequently  between  28 
and  29  years  of  age  at  the  time  of  his  death.     He 
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(North  Side)  stations  of  the  Chicago  Edison  com- 
pany for  temporary  charging,  when  necessary. 

Number    of    Vehicles   and  Details  of    Operation. 

The  company  now  has  on  hand  72  vehicles,  in- 
cluding 19  hansoms,  21  '"straight  fronts"  or  single- 
seated  broughams,  15  "extension  fronts"  or  two- 
seated  broughams,  nine  pleasure  or  private  car- 
riages, such  as  stanhopes,  runabouts,  victoiias,  etc., 
and  eight  wagons,  which  arc  rented  by  the  month 
for  general-delivery  purposes.  About  20  more  han- 
soms will  be  added  within  the  coming  month,  and 
before  summer  a  number  of  private  vehicles  are  ex- 
pected to  be  in  use.  These  latter  will  be  rented 
out  by  the  month  or  year  exclusively  to  licensed 
diivcrs  who  are  qualified  to  operate  them.  Three 
wagonettes  or  park  wagons,  accommodating  10  peo- 
ple, and  a  theater  bus  for  eight  people,  will  also  be 
part  of  the  new  equipment.  About  50  drivers  are 
now  employed  by  the  company,  and  20  more  are  re- 
ceiving instructions  in  handling  the  vehicles. 

Thus  far  the  company  has  had  all  the  business  it 
could  well  attend  to.  and  has  had  to  refuse  as  high 
as  60  or  70  calls  in  one  day,  because  there  were 
either  no  carriages  or  drivers  available.  One  re- 
sult of  the  use  of  the  sub-stations  has  been  to  in- 
crease the  morning  business  of  the  company.  The 
average  battery  will  carry  a  vehicle  about  20  miles 
under  ordinary  conditions,  and  23  miles  has  been 
traversed,  the  batteries  finishing  in  good  condition. 
By  the  addition  of  two  more  plates  to  the  cells  the 
capacity  of  the  batteries  has  been  recently  increased 
nearly  50  per  cent.,  which  has  added  considerably 
to  the  distance  the  vehicles  can   travel. 

A  very  complete  system  of  records  and  data  is 
kept,  which  enables  the  company  to  keep  accurate 
account,  from  day  to  day.  of  the  life  of  the  batteries, 
the  mileage  traveled,  the  repairs  necessary,  the  cost 
of  operation,  etc.  These  figures  cannot  be  obtained 
fcr  publication,  however,  in  this  early  stage  of  the 
company's  existence.  In  Fig.  3  are  shown  cards 
attached  to  the  ammeters.  Upon  these  cards  are 
recoided  the  time,  voltage  and  amperage  of  each 
battery,  at  the  beginning  and  end  of  each  charge, 
the  condition  of  the  electrolyte,  the  cab  and  driver, 
and  the  number  of  miles  traveled  by  the  cab. 


was  a  young  man  of  high  attainments  and  had  the 
promise  of  a  successful  career  in  his  profession. 
When  Professor  Pupin  of  Columbia  wras  experi- 
menting with  the  Rontgen  rays  in  1895.  Mr.  Ritten- 
house conducted  many  of  the  experiments  and  took 
some  of  the  first  X-ray  pictures  in  the  state.  The 
deceased  w-as  a  member  of  the  American  Institute 
of  Electrical  Engineers,  the  New  York  Electrical 
Society  and  other  scientific  bodies.  He  died  a  few- 
hours  prior  to  the  arrival  in  Denver  of  his  mother, 
who  had  been  summoned  from  New  York.  The 
body  was  brought  to  the  home  of  his  parents  in 
New  York,  where  services  were  held  on  Saturday 
evening  last.  The  many  friends  of  the  deceased  in 
the  electrical  profession  will  deeply  sympathize  with 
his  bereaved  parents  in  the  untimely  end  of  so  prom- 
duties:     The  bill  is  as  follows: 


Bill  for  the  Protection  of  Linemen. 

Mr.  W.  Y.  Ellett.  superintendent  of  -the  fire- 
alarm  telegraph  of  Elmira,  N.  Y.  is  receiving  much 
encouragement  from  all  parts  of  the  state  in  rela- 
tion to  the  bill  suggested  by  him  and  introduced 
in  the  Legislature  of  New  York  by  Assemblyman 
Charles  H.  Knipp,  providing  for  the  better  pro- 
tection of  linemen  while  in  the  discharge  of  their 
dangerous    duties.     The    bill    is    as    follows: 

Section  i.  No  persoa,  association  or  corporation,  construct- 
ing, using  or  maintaining  wires  for  telegraph,  telephone,  electric 
liahts  or  oth°r  similar  purposes  suspended  on  or  snpported  by 
poles,  shall  hereafter  place,  string  or  suspend  any  such  wire  or 
wires  on  or  attached  to  any  fastening  or  insulator  attached  to  said 
pole  or  f)  a  cross-arm  thereon,  or  to  any  other  aerial  support,  at 
a  distance  nearer  ihan  twelve  inches  from  the  center  of  said 
pole,  so  as  to  leave  a  clear  space  of  twelve  inches  each  side  of 
the  center  of  such  pole. 

Sec.  2.  All  such  w'res  now  strung,  placed  or  maintained  by 
any  person,  association  or  corporation  contrary  to  the  provi- 
sions o  section  one  of  this  act  shall,  within  one  year  from  the 
date  of  the  passage  hereof,  be  removed  so  as  to  conform  with 
the  provisions  hereof. 

Sec.  3.  Any  person,  association  or  corporation  violating  any 
of  the  provisions  of  this  act  shall  be  guilty  of  a  misdemeanor, 
and  in  addition  thereto  shall  be  liable  to  a  penally  of  twenty-five 
dollars  for  each  day  that  such  wires  are  so  maintained  contrary 
to  the  provisions  of  this  act.  to  be  recovered  by  suic  of  the  peo- 
ple of  the  state  of  New  York,  brought  by  the  district  attorneys  of 
the -several  counties,  who  are  hereby  charged  with  the  duty  of 
enforcing  the  provisions  of  this  act. 

Sec.  4.     This  act  shall  take  effect  immediately. 


New  Moisture-proof  Terminal. 


A  new  electrical  contact  piece  has  lately  been  in- 
vented by  A.  Shattuck.  which  is  to  be  used  in  cases 
where  the  terminal  needs  to  be  protected  from  moist- 
ure or  acid  fumes.  Its  construction  will  be  seen 
in  the  engraving,  in  which  (A)  is  a  screw  fixed  to 
the  ebonite  plate  (B;  of  the  apparatus  in  question. 
I  o  it  is  soldered  the  terminal  wire  (C).  The  con- 
necting piece  consists  of  a  metallic  nut  (D)  fixed 
into     an     ebonite    cover     (G),     which    protects    it. 
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NEW    MOISTURE-PROOF    TERMINAL. 

Through  the  cover  passes  the  insulated  wire  (_F). 
protected  by  the  sleeve  (H).  and  soldered  to  ( D).  A 
rubber  washer  (I;  is  placed  between  the  lower  screw 
and  the  connecting  piece,  completing  the  joint  when 
the  latter  is  screwed  down. 


German  Transformer  Cut-out. 

A  new  cut-out  for  the  primaries  of  transformers 
has  been  devised  in  Germany.  It  involves  the  use 
of  a  simpie  arrangement  which  is  cheap  and  not 
likely  to  get  out  of  order  by  continued  use.  the 
latter  feature  being  essential  in  a  device  of  this  kind. 
Referring  to  the  diagram,  (R)  and  (T)  are  the  pri- 
mary and  secondary  of  the  transformer.  At  (M) 
is  the  current-consuming  apparatus  on  the  secondary, 
which  is  cut  off  by  the  switch  (A2).  At  (Ai)  is  the 
primary  switch,  which  is  worked  by  the  device. 
When  the  switch  (As)  is  closed,  the  current  from 
the  battery  (J)  passes  through  the  lever,  and  its 
contact  (L),  to  the  solenoid  it),  and  returns  by  the 
circuit  (QQ')-  The  armature  (C)  is  thus  attracted, 
releasing  the  latch  (N).  which  turns  on  the  pivot 
1 V,).  The  core  (K)  of  the  solenoid  (S)  thus  falls 
by  gravity,  closing  the  primary  switch  (At).  The 
w  eight  below  drops  upon  the  lever  cutting  out  the 
battery. 

When,  on  the  other  hand,  the  switch  (A2)  i^ 
opened,  it  touches  the  auxiliary  contact  (1),  which 
sends  the  alternating  current  through  the  solenoid 
(S)  by  the  circuit  (QWW):  the  core  (K)  is  lifted 
with  force,  and  opens  (A2).     The  lever  being  thus  re- 


GERMAN    TRANSFORMER   CUTOUT. 

leased,  turns  on  its  pivot  by  the  counterweight  and 
re-establishes  the  contact  at  (L),  without,  however, 
closing  the  battery  circuit,  which  is  open  at  iAji. 
The  latch  (N)  then  enters  the  slot  and  keeps  (Ki 
in  place. 


Work  on  the  development  of  waterpower  at  Apple 
River  Falls,  in  Wisconsin,  is  progressing  well.  It 
is  expected  to  have  power  transmitted  to  St.  Paul 
during  the  summer. 
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Aluminum  Electrical  Conductors. 

By  Frank  C.  Perkins. 

There  is  little  -i.  >nl.t.  with  the  present  price  of 
:.  a  gnat  field  is  open  for  aluminum  in  elec- 
trical  construction.      Aluminum    has    for    the    last 
ii  tin n  years  been  used  for  electrical  conduct- 
iinally  increasing  amounts  and  with  such 
successful  results  that  the  Pittsburg  Reduction  com- 
pany, the  principal  manufacturer  <<i  aluminum  in  the 
United  States,  has  made  preparations  t"  supply  the 
great  demand.    The  trial  stage  is  now  believed  to  he 
i.    Aluminum  conductors  have  stood  the  test 
under    many    different    conditions    ami 
i.ir  continued  periods  of  time,   so  that   now  many 
inquiries    for    information    as   to    the    physical   and 
mechanical   qualities   of   the   metal   are    made.     This 
article  supply   this   information.     In   corn- 


company  a  new  rotary  transformer  has  just  been 
installed  by  the  General  Electric  company,  as  seen 
in  Fig.  2.  This  converter  has  a  capacity  of  3,750 
amperes  at  160  volts,  the  speed  of  rotation  being 
188  revolutions  per  minute.  This  addition  makes 
a  total  installation  at  the  Upper  Works  of  six  ro- 
taries  and  14  static  transformers,  each  of  200  kilo- 
watts' capacity.  Fig.  3  shows  the  high-tension 
switchbi  ard  it.  the  foreground  and  the  static  trans- 
formers which  reduce  the  Niagara  current  from 
2,000  volts  to  130  volts  alternating.  In  the  back- 
ground are  three  of  the  six  rolaries  above  mentioned. 
The  aluminum  stockroom  of  the  Upper  Works 
is  shown  in  Fig.  4.  and  the  company  is  now  in  a 
position  to  meet  the  increasing  demand  for  alumi- 
num for  electrical  purposes.  A  still  further  increase 
if  capacity  has  been  arranged  for.  The  Lower 
Wink-   an.    being    enlarged,   and  two   new   turbines 
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paring  copper  and  aluminum  the  following  facts  re- 
garding the  two  metals  should  be  first  noted: 

Aluminum.  Copper. 

Specific  gravity 2-&-s  8-93 

Relative  specific  gravity i.oo  3.33 

Conducnvuy 54   to  63  96  to  99 

The  tensile  strength  per  square  inch  of  aluminum 
i:-  24.000  to  55,000  pounds,  while  the  tensile  strength 
per  square  inch  of  copper  is  30,000  to  65.000  pounds. 

The  different  grades  and  consequent  different 
mechanical  and  electrical  characteristics  of  both 
aluminum  and  copper  make  it  impossible  to  give 
absolute  r;iii"-  between  the  two  metals  of  weight, 
tensile  strength,  price,  etc.,  for  cross-sections  of 
equal  conductivity.  Unless  specifically  mentioned, 
however,  in  this  article,  a  relative  conductivity  of 
61  for  aluminum  and  97  for  copper  will  be  assumed. 

On  account  of  the  low  conductivity  of  aluminum. 
the  cross-sections  of  aluminum  and  copper  wire  or 
bars  >>i  the  same  resistance  and  the  same  conductivity 
will  be  in  the  inverse  ratio  of  their  conductivity. 
Thus,  an  aluminum  wire  of  159,000  circular  mils' 
area  will  have  the  same  resistance  as  a  copper  wire 
of  [00,000  circular  mils'  area,  This  ratio  is  approxi- 
mately the  same  as  that  between  wire  separated  b\ 
one  number  of  B.  &  S.  gauge.  Thus,  No.  1  alumi- 
num wire  is  equivalent  to  No.  3  copper;  No.  2  is 
km   to   No.  4  copper,   etc. 

The  comparative  weights  of  equal  volumes  of 
aluminum  and  copper  arc  as  1  for  the  aluminum 
and  3.33  for  copper.  Therefore,  the  relative  weights 
of  given  lengths  •>!"  -aim-  conductivity  will  be  as 
17.77  for  aluminum  to  100  for  copper,  or,  differently 
Stated,  the  weight  per  mile  or  per  thousand  feet  of 
aluminum  wire  is  4777  per  cent,  of  the  weight  of 
the  same  length  of  copper  of  same  conductivity. 

It  may  be  of  interest  before  going  further  into 
the  subject  of  aluminum  f<>r  electric  conductors  to 
make  a  not''  of  the  latest  apparatus  installed  by  the 
Pittsburg  Reduction  company  f<>r  supplying  the 
market  v  ith  this  metal. 

At  the  Lower  Works  the  current  is  supplied  for 
the  reduction  of  aluminum  from  the  ore  from  four 
new  to-poli  VVestinghouse  direct- current  generators 
each  supplying  2,500  amperes  of  direct  current  at 
300  volts.      Id'    turbines  driving  the  generators  are 

of  R.    I).   W 1   &   Co/s  manufacture,  and  each  has 

a  capacity  of  2,500  horsepower  at  250  revolutions 
per  minute.  I\ f  these  generators  are  direct-con- 
nected to  each  turbine,  and  as  the  load  is  nearly 
constant,  no  automatic  regulators  are  used,  hand 
regulators  being  depended  upon  entirely.  Besides 
the  above  installation,  winch  is  of  recent  construc- 
tion, there  are  six  other  Westinghouse  generators 
direct-connected  to  three  Leffel  wheels  having  solid 

couplings  and  ei ghl  -inch  shafts.  These  turbines  arc 
of  2. ooo  horsepi  iwer  capacity  each,  and  are  also  hand 
regulated.  The  generators  may  be  seen  in  the  il- 
lustration (Fig.  I).  Th«'  aluminum  bus  bars  will  be 
■  oted  in  the  background. 
At  the  Upper  Works  of  the  Pittsburg  Reduction 


RS  AND  SWITCHBOARD  AT  LOWER  WORKS  AT  NIAGARA   FALLS 

arc  to  be  installed  by  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  company  for  this  purpose. 
These  turbines  are  to  be  of  the  J.  P.  Morris  make. 
To  each  turbine  will  be  direct-connected  two  West- 
inghouse generators,  delivering  a  current  of  over 
2.500  amperes  at  300  volts'  potential.  New  pen- 
stocks are   being  built  to   supply  these   turbines. 

To  return  to  the  consideration  of  aluminum  for 
electrical  conductors. 

Inasmuch  as  it  is  necessary  to  use  a  larger  cross- 
section  of  aluminum  in  order  In  obtain  equal  con- 
ductivity with  copper,  it  is  also  necessary  to  take 
this  increased  size  into  consideration  in  determining 
the  relative  breaking  loads.  A  load  which  would 
break  a  copper  wire  of  100,000  circular  mils'  area 
would  not  break  an  aluminum  wire  of  159,000  cir- 
cular mils'  area,  even  though  the  aluminum  might 
be  relatively  weaker  than  the  copper  for  equal  sec- 
tions. In  order  to  obtain  relative  breaking  loads, 
the  tensile  strength  per  square  inch  of  aluminum 
should  be  multiplied  by  159  and  compared  with  the 
tensile  strength  per  square  inch  of  copper.  Thus. 
with  an  aluminum  and  copper  wire  of  the  same  con- 
ductivity, but  the  copper  wire  having  a  tensile 
strength  of  50,000  pounds  per,  square  inch  and  the 
aluminum  wire  only  31,446  pounds  per  square  inch, 
the  same  actual  load  would  be  required  to  break 
eithcr    wii'\ 

\roii  Hirsch  of  Halberstadt,  Germany,  says  in 
reference  to  the  use  of  aluminum  in  this  country; 
"In  America,  on  account  of  the  progressive  busi- 
riess  and  scarcity  "I  copper,  aluminum  has  been  used 
as  a  substitute  in  large  quantities.  At  a  price  of  200 
marks  per  kilogramme,  d  is,  on  account  of  its  light 
weight,  really  cheaper  than  copper.  The  American 
aluminum  production  for  the  year  [898  was  2.600 
ions,  and  the  output  of  ihe  works  at  Niagara  Falls 
for  1899  being  about  5,000  tons,  the  American  out- 
put is  already  greater  than  the  entire  output  of  Eu- 
rope. 650  tons  having  already  been  used  in  189S  for 
conductor  purposes." 

Aluminum  has  already  been  largely  used  for  rail- 
way feeders,  and  will  undoubtedly  show  a  marked 
increase  during  the  coming  year. 

The  intern rban  mad  between  Kansas  City  and 
Leavenworth  has  aluminum  cables  of  350,000  cir- 
cular mils,  in  the  neighborhood  of  100  miles  of  cable 
being    installed. 

The  aluminum  line  of  the  Standard  Electric  com 
pany  of  California  is  43V2  miles  long,  and  was  de- 
signed in  transmit  1,000  kilowatts  at  a  loss  of  eight 
per  cent.  This  is  a  multiphase  line  and  consists  of 
wire  204  mils  in  diameter,  or  a  sectional  area  of 
So. 433  circular  mils,  weighing  4194  pounds  per  mile. 
The  tensile  strength  of  each  wire  is  1.539  pounds. 
The  re-istance  of  the  line  was  02  ohms.  The  po- 
tential on  this  line  was  25,000  volts, 

The  Northwestern  Elevated  Railway  company  * if 
Chicago  has  installed  aluminum  feeders  to  the  ex- 
tent of  over  150.000  pounds,  having  three  sizes — 7S5.- 
000.  [,000,000  and  [,300,000  circular  mils — in  use.  The 


cables  are  laid  in  wooden  boxes  between  the  tracks 
and  held  in  place  on  vitiified-clay  supports. 

Several  electrical  transmission  plants  are  now 
considering  aluminum  for  conductors.  The  Hart- 
ford City  Electric  Light  company  has  recently  in- 
stalled a  three-phase  line  for  transmitting  over  2,000 
horsepower,  a  distance  of  11  miles  from  a  power 
plant  located  on  the  Farmingham  River.  Aluminum 
cables  are  used,  and  have  a  sectional  area  of  342,000 
circular  mils.  Over  30  tons  of  aluminum  is  used 
in  the  line.  The  cables  were  designed  to  have  the 
same  conductivity  as  No.  0000  B.  &  S.  copper,  to 
have  an  ohmic  resistance  of  0.05057  ohms  per  1,000 
feet  at  75  degrees  Fahrenheit  and  a  conductivity  of 
60.  The  comparative  conductivity  per  cross-section 
between  copper  and  aluminum  is  guaranteed  to  be 
as  100  to  161.7,  and  tensile  strength  not  less  than 
27,700  pounds  per  square  inch,  with  an  elastic  limit 
about  13,000  pounds.  The  poles  are  set  100  feet 
apart,  and  the  line  runs  parallel  to  the  Central  New 
England  railroad.  Triple-petticoat  insulators  are 
used,  mounted  on  double  brackets.  The  aluminum 
weight  of  line  is  about  one-half  what  copper 
would  be.  The  sags  for  the  100-foot  pole  distance 
have  a  factor  of  safety  of  three  at  20  degrees  Fahr- 
enheit and  will  amount  to  not  more  than  15  inches 
for  over  100  degrees'  variation.  The  guarantees 
have  been  in  every  case  equaled  or  exceeded.  The 
potential  was  estimated  at  20,000  volts,  but  even 
greater  pressures  have  been  used  on  lines  in  Cali- 
fornia, as  above  mentioned. 

The  Engineering  and  Mining  Journal  estimates 
the  total  aluminum  output  for  1899  at  5.000,000 
pounds,  but  states  that  1900  should  increase  the 
production  by  a  very  large  amount.  The  foreign 
production  is  also  on  the  increase,  manufacturing 
plants  being  started  in  England  and  manufacturers 
in  France  and  Switzerland  enlarging  their  works. 
The  prices  of  aluminum  vary  from  30  to  40  cents' 
a  pound,  according  to  the  quality,  No.  1  being  first 
grade,  99  per  cent,  pure,  and  No,  2  being  90  per 
cent.  pure. 

The  amount  of  insulating  material  required  is 
said  to  have  a  ratio  of  100  to  117.5.  The  extra  in- 
sulation is  to  the  disadvantage  of  aluminum,  but 
for  new  work,  on  pole-line  construction,  the  smaller 
weight  of  the  aluminum  will  more  than  compensate 
for  this. 

The  question  of  price  of  aluminum  or  copper  is 
practically  a  question,  not  of  price  per  pound,  but 
price  per  mile,  or  of  any  given  length.  The  weight 
per  mile  of  aluminum  is  47.77  per  cent,  of  the  weight 
of  copper  of  same  length  and  of  same  conductivity. 
Thus,  aluminum  conductors  will  cost  the  same  per 
mile  as  copper  of  equal  conductivity  if  the  price  per 
pound  of  the  copper  is  47.77  per  cent,  of  the  price  per 
pound  for  the  aluminum. 

Take,  for  example,  copper  at  20  cents  per  pound 
and  aluminum  at  41. S7  cents  per  pound.  The  cost 
per  mile  for  wire  of  same  conductivity  in  either 
metal  will  be  the  same  (too  pounds  copper  at  20 
cents  1=  $20;  47.77  pounds  aluminum  at  41.87  =  $20). 


FIG.   2.       ALUMINUM  ELECTRICAL  CONDUCTORS. — NEW  RO- 
TARY   TRANSFORMER    AT     UPPER    WORKS    AT 
NIAGARA   FALLS. 

Reduced  to  the  form  of  rules,  the  calculations  arc 
as  follows: 

To  obtain  aluminum  prices  corresponding  to  a 
known  copper  price  divide  the  cost  of  copper  per 
pound  by  0.4777,  or  multiply  by  2.1. 

To  obtain  copper  price  corresponding  to  a  known 
aluminum  price  multiply  the  cost  of  aluminum  per 
pound  by  0.4777  or  divide  by  2.1.  In  case  alumi- 
num of  conductivity  other  than  61  is  used,  the  fac- 
tors as  oblained  above  would  be  somewhat  changed. 
Following  are  the  factors  for  the  different  conduc- 
tivities of  aluminum  as  compared  with  97-conductiv- 
Ity  copper  of  the  same  resistance: 

The  stiffness  and  tensile  strength  of  commercially 
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pure  aluminum  (99.5  per  cent.)  is  less  than  that 
of  aluminum  which  has  been  alloyed  with  a  small 
percentage  of  another  metal.  Thus  a  No.  12  B.  &  S. 
gauge  wire  of  pure  aluminum  will  have  a  tensile 
strength  of  about  39,000  pounds  per  square  inch, 
whereas,  if  alloyed  with  one  per  cent,  of  foreign 
metal,  the  tensile  strength  per  square  inch  would  be 
about  45,000  pounds,  or,  if  alloyed  with  two  per  cent, 
of  foreign  metal  the  tensile  strength  would  be  in- 
creased to  about  55,000  pounds.  In  sections  larger 
than  No.  12,  which  have  necessarily  had  less  work 
put  upon  them  in  rolling  and  drawing,  the  tensile 
strengths  are  not  so  high,  but  the  same  proportion- 
ate increases  in  strength  are  obtained  by  alloying. 

On  the  other  hand,  the  conductivity  of  aluminum 
is  reduced  by  alloying.  Commercially  pure  alumi- 
num has  a  conductivity  of  63  per  cent,  in  the  Mat- 
thiessen  standard  scale.  This  conductivity  is  re- 
duced to  about  58  in  one  per  cent,  alloy,  and  to 
about  54  in  two  per  cent,  alloy.  It  is  advisable, 
therefore,  to  determine  just  what  are  the  require- 
ments of  each  case  as  to  conductivity  and  tensile 
strength,  and  to  use  the  exact  grade  which  will,  with 
the  minimum  cross-section  and  consequent  minimum 
weight,  fulfill  the  electrical  and  mechanical  require- 
ments. 

It  may  be  understood  that  it  is  not  necessary  to 
adhere  to  one  or  two  per  cent,  alloys.  Intermediate 
alloys,  such  as  three-quarters  per  cent,  or  one-half 
per  cent.,  are  made  whenever  required,  and  quite  as 
frequently  as  the  one  per  cent,  and  two  per  cent,  al- 
loys. 

The  following  results  from  tests  for  fire-alarm 
purposes  are  interesting  to  note  and  are  said  to  have 
been  obtained  by  City  Electrician  E.  B.  Ellicott 
of  Chicago.  The  aluminum  No.  10  wire  withstood 
27  twists  in  six  inches,  while  No.  10  drawn-copper 
wire  withstood  55  twists.  The  breaking  weight  of  the 
No.  10  aluminum  wire  was  275  pounds,  while  that 
of  copper  wire  was  515  pounds.  The  elongation  in 
five  feet  of  aluminum  wire  was  1%  inches,  while 
that  of  the  No.  10  copper  wire  was  3  4-64  inches,  but 
it  must  be  remembered  the  weight  of  the  aluminum 
wire  was  only  51%  pounds  per  mile,  while  the  copper 
wire  weighed  173  pounds  per  mile. 

When  aluminum  is  used  as  bus-bars  in  station 
work  or  main  circuits  in  electrolytic  plants  using 
large  currents,  the  question  of  tensile  strength  does 
not  need  to  be  considered,  for  the  sections  used  are 
so  large  that  ample  strength  is  obtained.  For  these 
purposes  aluminum  of  63  per  cent,  conductivity  can 
be  employed,  the  weight  of  which  as  compared  with 
copper  of  same  conductivity  is  46.25  per  cent. 

For  switchboard  and  station  work,  drawn  bars 
with  smooth  edges  and  rounded  corners  are  made. 
In  the  large  sizes,  however,  sawed  or  sheared  edges 
are  generally  used,  as  drawing  of  these  large  sizes 
entails   some  additional  expense. 

In  long-distance  transmission  work  both  good 
conductivity  and  good  tensile  strength  are  required. 
It  is  not  recommended  to  use  aluminum  wire  of  less 
than  59  per  cent,  conductivity.     If  lower  conductiv- 


around  each  other,  as  is  usually  done  in  telephone 
and   telegraph   work. 

Aluminum  sleeve  joints,  either  of  tubes  or  rolled- 
tip  sheet,  can  be  obtained  from  the  same  manu- 
facturers, who  make  such  joints  in  copper  for  join- 
ing copper  wire.  For  large  sizes  of  aluminum  wire, 
where  twisting  the  ends  together  is  impossible,  these 
mechanical  joints  give  a  strong  and  satisfactory 
connection.  Joints  of  this  kind  are  easily  and 
quickly  made.  They  possess  mechanical  strength 
equal  to  the  wire  itself,  and  the  conductivity  is  equal 
to  that  of  an  equal  length  of  the  wire.  The  extended 
area  of  the  contact  surfaces,  the  force  b}f  which  the 


an  impenetrable  coating  on  the  metal  and  protects 
it  from  corrosion  to  a  considerable  extent. 

Ammonia  solutions  act  only  upon  the  surface  of 
aluminum,  forming  a  coating  which  resists  cor- 
rosion from  dilute  mineral  acids,  dilute  solutions 
of  organic  acids,  as  well  as  moist  and  dry  air.  Sul- 
phurous acids,  such  as  locomotive-flue  gases,  etc., 
will  have  no  effect  on  aluminum. 

Aluminum  is  reduced  by  electrolytic  methods 
from  an  ore  that  is  practically  free  from  impurities. 
Thus,  aluminum,  as  it  is  reduced,  is  almost  chem- 
ically pure  and  absolutely  uniform  in  composition. 
In  this  respect  it  has  the  advantage  over  all  other 


FIG.  4.      ALUMINUM    ELECTRICAL   CONDUCTORS. — STOCK    ROOMj  AT   UPPER   WORKS   AT^NIAGARA   FALLS 

held   together,    and    their     protection 


surfaces   are 

from  corrosion,  insure  a  permanent  joint. 

Cables  are  best  joined  by  soldering  the  ends  in 
brass  or  aluminum  sleeves,  the  same  as  is  done  with 
copper  cables.  Aluminum  cables  are  used  for  street- 
railway  feeders  and  for  all  other  places  where  copper 
cables  have  been  heretofore  used.  It  is  seldom  that 
so  small  a  cable  is  used  that  the  tensile  strength  of 
pure  aluminum  is  not  sufficient.  Usually,  therefore, 
cables  are  made  of  63  or  62-conductivity  wire,  al- 
though, if  required,  the  stronger  grade  wire  can 
be  used. 

Soft  annealed  wire  for  tying  line  at  insulators  is 
made.  It  is  especially  recommended  to  use  this  an- 
nealed wire,  for  an  aluminum  line  tied  with  too  hard 
wire  will   become    dented,    and,    consequently,    will 
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ALUMINUM    ELECTRICAL    CONDUCTORS. — HIGH-TENSION    SWITCHBOARD,     STATIC     AND     ROTARY    TRANSFORMERS 
AT    UPPER    WORKS    AT    NIAGARA    FALLS. 


ity  is  used,  a  larger  wire  is  necessary  to  get  the  low 
resistance.  Besides  the  increased  cost  entailed  by 
use  of  a  large  wire,  frequently  the  wire  is  of  so  great 
a  diameter  as  to  be  cumbersome. 

On  account  of  the  small  sizes  of  wire  used  for 
telegraph  and  telephone  purposes,  the  breaking  of 
the  wire  is  to  be  specially  guarded  against  in  some 
instances.  In  such  cases  a  wire  of  a  slightly  reduced 
conductivity,  but  high  tensile  strength,  is  used,  the 
low  conductivity  being  in  most  cases  not  objection- 
able, inasmuch  as  the  conductivity  is  not  so  ma- 
terially reduced  as  to  interfere  with  the  successful 
working  of  the  wire. 

The  soldering  of  solid  wire  is  not  recommended. 
Small    wires    can    be   joined   by   twisting   the    ends 


break  with  less  strain  than  if  the  cross-section  had 
been   unimpaired. 

The  coefficient  of  expansion  of  aluminum  is 
.0000231;  therefore,  in  stringing  aluminum  wires  at 
ordinary  temperatures,  a  little  greater  deflection 
should  be  allowed. 

In  this  connection  it  should  be  borne  in  mind 
that  with  aerial  lines  the  snow  and  ice  load  is  prac- 
tically as  heavy  on  small  wires  as  on  large  sections, 
so  that  no  serious  objection  can  be  raised  on  this 
score  against  the  use  of  aluminum  on  account  of  its 
large  section. 

Aluminum  is  not  acted  upon  in  dry  air  and  the  cor- 
rosion in  moist  air  is  by  the  formation  of  the  oxide 
of  aluminum — alumina — a  harmless  salt,  which  forms 


common  metals  which  are  reduced  from  impure 
ores,  and  are  necessarily  not  uniform  in  chemical 
composition. 

The  following  statements,  which  are  in  accord 
with  the  opinions  of  electricians  who  have  given 
these  questions  careful  study,  refer  to  the  relative 
properties  of  aluminum  and  copper  wire  of  equal 
conductivity  when  used  in  transmission  of  alter- 
nating currents. 

The  self-induction  in  a  circuit  is  less  with  large 
wire  than  with  small  ones,  and  it  is  decreased  when 
the  wires  are  placed  closer  together.  If  the  wires 
are  the  same  distance  apart  in  both  cases,  then  the 
self-induction  will  be  less  in  an  aluminum  circuit 
than  in  copper  circuit,  and  the  resulting  drop  in 
voltage  in  the  line  will  be  less.  Though  the  differ- 
ence is  usually  quite  small,  it  is  in  favor  of  alumi- 
num. 

If  the  distance  between  the  wires  in  an  aluminum 
circuit  is  25  per  cent,  greater  than  in  a  copper  cir- 
cuit, the  self-induction  will  be  the  same  in  the  two 
cases.  The  separation  of  the  wires  is  sometimes 
desirable,  especially  if  spans  are  increased  in  length. 

The  induction  in  one  circuit  caused  by  "trans- 
former action"  from  current  in  adjacent  circuit  is 
the  same,  whether  either  or  both  circuits  are  alumi- 
num, or  both  are  copper,  provided  the  wires  main- 
tain the  same  relative  position  in  all  cases.  As  the 
effect  of  mutual  induction  is  neutralized  by  trans- 
position of  the  wires  of  one  circuit,  it  is  usually 
eliminated  entirely.  Mutual  induction  is  therefore 
no  factor  whatever  in  the  choice  between  aluminum 
and  copper. 

An  alternating  current  does  not  flow  uniformly 
in  a  conductor,  as  there  is  a  greater  density  near 
the  surface.  The  increase  in  wires  less  than  one- 
half  or  three-quarters  of  an  inch  in  diameter  is  so 
slight  as  to  be  negligible,  and  it  is  the  same  for 
the  aluminum  and  the  copper  conductors  of  equal 
conductivity. 

The  quantity  of  heat  produced  in  two  wires  being 
the  same,  the  increase  of  temperature  will  be  greater 
in  the  wire  having  less  surface.  The  copper  wire 
therefore,  will  heat  more  than  the  aluminum  wire. 
The  increased  temperature  will  in  turn  increase  the 
resistance  when  carrying  no  current;  the  resistance 
cf  the  copper  wire  will  be  greater  when  the  wires 
carry  equal  currents.  The  difference  is  slight,  but 
in   the   favor  of  aluminum. 

The  capacity  in  a  circuit  is  greater  with  large 
wires  than  with  small  wires,  and  the  charging  current 
in  an  aluminum  circuit  is  consequently  greater  than 
in  a  corresponding  copper  circuit,  if  the  wires  are 
the  same  distance  apart  in  the  two  cases.  The  dif- 
ference is  not  great,  about  10  per  cent.  The  charg- 
ing current  is  often  too  small  to  be  of  any  conse- 
quence, and  it  is  useful  in  neutralizing  the  lagging 
current  caused  by  self-induction  in  load  and  in  cir- 
cuit. The  slight  difference  between  aluminum  and 
copper  is  therefore  usually  in  favor  of  the  former. 

The  entire  installation  of  new  bus-bars  and  con- 
ductors now  being  installed  at  the  Lower  Works 
of  the  Pittsburg  Reduction  company  is  of  alumi- 
num, and  currents  of  several  thousand  amperes  will 
be  conducted  from  the  power  house  below  the  banks 
of  Niagara  River  to  the  new  reduction  apparatus 
in  the  building  above. 
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Certainly  one  good  result  grows  out  of  the  occu- 
pation  of  the  Philippine  Islands  by  the  Americans— 
the  extension  of  electrical  means  of  communication. 
When  Spain  turned  the  islands  over  to  the  United 
States  there  was  about  1,800  miles  of  telegraph  lines 
in  the  archipelago,  and  it  is  estimated  that  within  a 
year  the  total  length  of  wire  in  operation  will  be 
fully  5,000  miles.  New  lines  arc  building  in  Luzon 
and  on  the  islands  in  the  southern  part  of  the  archi- 
pelago. The  latest  reports  from  Manila  show  that 
there  are  being  handled  by  the  Signal  Corps  in 
Luzon  alone  an  average. of  4.6.00  messages  daily,  and 
as  new  territory  is  occupied  the  work  correspond- 
ingly increases. 


I 


With  the  characteristics  of  the  electric  insole  wc 
are  somewhat  acquainted,  but  the  electrically  heated 
shoe  is  a  brand-new  device  all  too  briefly  described 
in  a  special  cable  dispatch  tc  a  Chicago  newspaper. 
It  seems  that  a  Bohemian  shoemaker,  presumably 
poor  but  honest,  has  invented  a  walking  shoe  which 
is  heated  "by  means  of  an  electrical  apparatus  in 
the  heel,  with  tubes  conveying  heat  under  the  sur- 
face of  the  sole."  It  is  added  that  "it  has  been 
conclusively  proved  that  the  new  electrical  invention 
gives  absolute  protection  from  snow  and  rain  at  a 
cost  of  25  florins  ($11)."  This  is  simply  tantalizing. 
Think  of  an  electric  heater  with  a  capacity  sufficient 
to  give  absolute  protection  from  snow  and  rain 
which  can  yet  be  snugly  stowed  in  a  boot-heel,  and 
still  to  know  nothing  of  the  apparatus  beyond  the 
fact  that  it  exists!  The  Japanese  make  "pocket 
stoves''  by  inclosing  some  slow-burning  substance 
in  tightly  closed  receptacles,  but  of  course  the  elec- 
trically heated  shoe  must  be  a  far  more  scientific 
and  satisfactory  device.  We  await  with  impatience 
details  of  the  construction  and  operation  of  this  re- 
markable invention. 


With  greater  experience  and  improved  apparatus 
injuries  from  the  exposure  of  the  human  subject  to 
the  X-rays  are  now  much  less  than  at  the  time  of 
the  earlier  experiments.  Exposures  are  very  much 
shorter;  tubes  have  been  improved  and  screens  have 
been  devised  to  shield  the  radiation  from  parts  not 
under  investigation.  X-ray  operators  and  many 
physicians  have  staled  that  the  injuries  re- 
ported are  burns,  pure  and  simple;  but  it  is  possible, 
of  course,  that  the  real  cause  may  be  farther  to  seek. 
It  is  well  that  the  question  should  be  definitely  de- 
termined, if  it  can  be  determined,  and  for  that  reason 
an  inquiry  recently  set -on  fooHn  England -is -both 
timely  and  important.  A  committee  has  been  ap- 
pointed by  the  Rontgen  Society  of  London  to  col- 
lect information  and  report  on  the  injurious  effects 
of  the  Rontgen  rays,  information  being  sought  from 
all  medical  men  who  work  with  such  .rays  concern- 
ing any  case  of  injury  that  may  have  come  under 
notice  after  exposure  of  a  patient  to  the  rays.  In 
order  to  obtain  accurate  reports,  the  committee  has 
prepared  a  set  of  questions  to  ascertain  whether  the 
injury  was  the  result  of  any  of  the  following  causes: 
First,  the  X-rays  themselves  directly;  second,  some 
electrolytic  or  electro-thermal  action  of  a  leakage 
discharge  current  from  the  leads  or  from  the  termi- 
nals of  the  tube;  third,  some  combination  of  these; 
fourth,  some  action  due  to  the  varying  electrostatic 
charges  on  the  surface  of  the  tube;  lastly,  some 
other  hitherto  unrecognized  kind  of  radiation 
emitted  simultaneously  with  the  X-rays,  or  some 
other  cause  hitherto  unobserved.  The  co-operation 
of  all  medical  men  it  invited  in  furthering  the  in- 
quiries set  forth,  and  it  is  hoped  that  data  of  perma- 
nent value  will  be  secured. 


If  you  are  about  to  be  snowbound  on  an  electric 
car,  choose  one  with  friendly  appearing  conductor 
and  motorman,  and  the  distress  of  hunger  may  be 
somewhat  alleviated.  Perhaps  it  would  be  a  still 
belter  plan  to  provide  a  store  of  provisions  before 
starting  on  the  journey.  Eleven  passengers  in  a 
snowbound  car  on  the  Milwaukee-Kenosha  line  had 
an  experience  a  few  days  ago  that  convinced  them 
by  the  test  of  experience  that  some  such  precaution 
may  become  very  valuable  in  cross-country  trips  in 
winter.  They  were  bound  from  Milwaukee  for  Ra- 
cine, by  the  electric  line,  and  the  car  containing 
them  became  stalled  when  eight  miles  from  Racine. 
The  passengers  were  compelled  to  remain  in  the 
car  the  greater  part  of  the  day,  and  would  have  been 
totally  without  food  had  not  the  two  train  hands 
shared  the  contents  of  their  lunch  pails  with  them. 


But  lunch  for  two  persons  cuts  but  a  sorry  figure 
when  divided  among  13,  and  so,  although  the  pas- 
sengers were  grateful,  they  were  still  hungry  when 
the  car  was  finally  extricated  from  the  snow  drifts 
and  run  to  Racine.  It  was,  altogether,  an  unpleas- 
ant experience,  although  everyone  ultimately  reached 
his  destination  in  safety. 

No  one  can  think  of  a  snowbound  party  without 
recalling  Whitticr's  familiar  poem.  But  the  Quaker 
poet  wrote  a  winter  idyl — a  picture  of  content  and 
good  cheer  within  a  New  England  farm-house  con- 
trasted with  the  severity  of  the  weather  without. 
Who  shall  give  tongue,  in  verse  mayhap,  to  the 
\  ery  different  adventures  of  snowbound  travelers 
in  a  trolley  car?  Readers  of  electrical  literature 
are  confronted  by  a  curious  possibility  in  casting 
about  for  the  answer  to  this  question.  The  elec- 
trical poet  per  se  has  lately  arisen  in  Texas.  He  is 
an  electrical  man  and  he  writes  of  electrical  things. 
His  muse  is  entirely  electrical,  or  wc  believe  it  to 
be,  from  reading  his  latest  work — a  poem  in  five 
stanzas,  each  personifying  an  essential  portion  of  the 
plant,  as  "The  Lights,"  "The  Generator,"  "The 
Coals,"  etc.  Now  a  natural  process  of  association 
and  selection  makes  it  evident  that  the  electric-light 
poet  is  also  the  electric-railway  poet.  But  electric 
cars  in  Texas  are  not  snowbound;  and  it  is  a  very 
interesting  conclusion,  to  which  we  are  logically 
driven,  that  the  snowbound  cars  of  Wisconsin  are 
to  be  enshrined  in  verse,  if  rightly  enshrined  at  all, 
by  the  genius  of  a  child  of  the  sunny  South. 


In  the  Legislature  of  the  state  of  New  York 
Assemblyman  J.  F.  Delaney  has  introduced  a  bill 
which  authorizes  the  purchase  of  lighting  plants 
and  street  railways  by  cities.  The  bill  says  that 
whenever  one-fifth  of  the  voters  of  any  city  within 
the  state  shall  petition  any  board  of  elections  within 
its  limits  to  prepare  ballots  to  submit  to  a  vote  of 
the  people  the  question  of  municipal  control  of  any 
existing  plant,  such  ballots  shall  be  prepared  and 
the  people  shall  be  permitted  to  vote  upon  the  pro- 
posal— for  instance,  to  buy  a  gas  plant.  The  same 
question,  however,  of  purchasing  a  certain  plant  shall 
not  be  submitted  more  often  than  once  in  three 
years.  If  an  affirmative  vote  is  given  in  favor  of 
buying  a  gas  plant  or  any  other  plant,  the  property 
is  to  be  purchased  or  leased  by  the  city.  The  prop- 
erty thus  acquired  is  not  to  be  leased  or  sold  with- 
out the  consent  of  a  majority  of  the  voters  of  a 
municipality. 

Such  a  law  would  give  to  New  York  municipali- 
ties powers  of  ownership  now  possessed  by  similar 
corporations  in  several  western  states.  But  it  does 
not  seem  to  be  necessary  for  the  public  good.  Eng- 
land has  been  often  cited  to  show  the  advantages 
of  municipal  ownership.  Let  us  hear  the  other  side 
of  the  argument,  written  by  a  native  Briton,  thor- 
oughly conversant  with  the  subject,  and  published 
in  an  English  magazine.  In  an  article  on  "Elec- 
trical Engineering  and  the  Municipalities"  in  the 
Nineteenth  Century  for  February,  Mr.  A.  A.  Camp- 
bell Swinton  gives  some  reasons  why  England  is 
so  far  behind  in  the  utilization  of  electrical  inven- 
tions. This  is  not  due  to  any  want  of  interest  in 
the  subject,  for  no  country  has  produced  more  dis- 
tinguished' electrical  scientists.  It  is  the  conse- 
quence of  legislation,  for  which  both  the  British 
parties  are  responsible.  Mr.  Chamberlain's  elec- 
tric-lighting act  of  1S82  for  six  years  quenched 
all  electrical  enterprise,  for  under  it  the  municipali- 
ties could  buy  out  the  private  investor,  who  bore 
all  the  risk  of  a  new  invention,  on  terms  which  left 
him  no  margin  of  profit.  Electric  railways  have 
been  similarly  hampered  by  legislation,  with  the  re- 
sult that  while  America  has  now  some  20,000  miles, 
there  are  only  a  few  hundreds  in  England.  The 
consequence  of  this  is  that  now,  when  the  use  of 
electricity  for  locomotion  is  increasing,  nine-tenths 
of  the  plant  must  be  imported  from  the  United 
States.  All  this  is  due  to  the  opposition  of  the  mu- 
nicipalities, which,  being  unable  to  undertake  such 
enterprises,  were  jealous  of  private  enterprise  doing 
so. 

Is  there  no  lesson  here  for  American  municipali- 
ties? Abroad,  it  is  considered  that  the  progress  of 
the  United  Slates  in  electrical  application  is  largely 
due  to  lack  of  municipal  and  governmental  interfer- 
ence. Is  not  that  belief  well  founded?  If  it  is,  why 
should  we — considering  broadly  lines  of  national 
policy — surrender  the  freedom,  the  incentive  to  ini- 
tiative, that  has  made  us  great? 
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FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Argentina. 
Buenos  Ayres. — The  government  has  granted  a 
concession  to  Mr.  Daniel  MacKinlay  of  the  firm 
of  Daniel  MacKinlay  &  Brother,  of  Calle  Rivadavia, 
329,  this  city,  for  the  construction  and  working  of 
a  telegraph  and  telephone  system  betweeu  Buenos 
Ayres  and  Rosario,  a  distance  of  about  160  miles. 

Austria. 

Vienna. — The  firm  of  A.  Wrede  Furst  &  Co.,  of 
26  Wipplingerstrasse,  this  city,  has  received  a  con- 
cession from  the  City  Council  of  Pola,  for  the  con- 
struction of  an  electric  street  railway  in  that  city. 
Should  the  Austrian  Marine  Department  grant  a 
subsidy,  for  which  application  has  already  been  made, 
this  line  will  be  extended  to  Fasana,  and  so  connect 
the  place  with  the  sea.  The  work  will  be  commenced 
soon. 

Canada. 
Bathurst,  N.  B. — The  Bathurst  Power  company  is 
seeking  incorporation  to  build  dams  and  install  elec- 
tric and  steam  plants  on  the  Nepisguip  and  Tete- 
gouche  rivers. 

Chatham.— The  Chatham  Electric  Light  company 
is  seeking  incorporation  here. 

Fernie.  B.  C. — The  Crow's  Nest  Pass  Electric 
Light  and  Power  company  is  seeking  incorporation 
to  develop  waterpowers  and  supply  electric  light  and 
power  in  this  vicinity. 

Gaspe,  Que. — The  English  company  which  is  de- 
veloping the  oil  fields  in  this  vicinity  has  made  ap- 
plication to  the  Legislature  for  permission  to  lay 
pipes  from  the  fields  to  the  refineries  and  to  build 
an  electric  tramway  and  telegraph  and  telephone 
lines.  E.  S.  Peach  of  this  place  is  secretary  of  the 
company. 

Greenwood,  B.  C. — The  work  of  constructing  and 
installing  an  electric-light  plant  by  the  Greenwood 
Electric  company  is  nearing  completion,  and  it 
is  hoped  to  have  the  electric  current  turned  on  in  a 
few-  days.  A  240-horsepower  engine  has  been  set 
up,  and  the  boilers,  one  So  and  the  other  go-horse- 
power, have  been  undergoing  tests  for  the  past  two 
weeks.  All  the  poles  in  the  city  have  been  strung 
and,  as  far  as  possible,  connections  will  be  made 
with  store  buildings  and  private  residences.  Com- 
munication between  here  and  Phcenix  is  also  being 
pushed,  and  it  will  not  be  long  after  the  local  serv- 
ice is  working  before  Phcenix  will  also  be  getting 
lights. 

Halifax,  N.  S. — The  electric-light  committee  of 
the  council  recently  visited  available  sites  for  the 
establishment  of  a  power  house  for  the  municipal 
electric-light  plant. 

Hespeler,  Ont. — The  question  of  renewing  the 
electric-lighting  contract  "has  been  taken  up  by  the 
Village  Council.  It  has  been  suggested  that  an 
incandescent-iight  plant  be  put  in. 

Kamloops,  B.  C. — Peter  Ryan  of  45  Richmond 
street  W.,  Toronto,  and  John  Shields  have  made  a 
proposition  to  supply  the  corporation  with  power 
and  electric  light.  They  agree  to  install  a  modern 
electric-power   plant. 

Xew  Westminister,  B.  C. — A  city  electrician  is 
required  here.  The  Lulu  Island  Railway  company 
has  called  for  tenders  for  clearing  right-of-way  for 
an  electric  tramwaj"  from  Granville  street  to  a  point 
on  the  north  end  of  the  Fraser  River.  The  contract 
will  not  be  let  until  a  decision  is  reached  by  the 
Vancouver  Council  regarding  the  Granville  street 
bridge. 

Rat  Portage,  Ont. — The  owners  of  the  Gold  Part- 
ner Mining  company  propose  developing  a  water- 
power  and  operating  their  plant  by   electricity. 

Toronto  Junction,  Ont. — Mr.  R.  Wilson  Smith.  01 
6  Keele  street  W\,  this  place,  is  president  of  the 
Toronto  Suburban  Electric  Railway  company,  whose 
shareholders  are  now  considering  the  advisability 
of  extending  the  road  further  into  the  county. 

Toronto,Ont. — The  Toronto  Electric  Light  com- 
pany, Mr.  J.  G.  Wright,  manager,  Esplanade  E., 
foot  of  Scott  street,  this  city,  is  about  to  extend  its 
service.  It  has  purchased  ground  on  which  large 
machine  and  repair  shops  will  be  erected,  and  later 
on  a  new  power  station  will  be  built,  in  which  will 
be  installed  direct-driven  units  of  single-phase  al- 
ternators of  750  kilowatts'  capacity  each,  of  the 
Canadian  Electric  company's  type  for  incandescent 
lighting.  -The  present  machine  will  be  removed  to 
allow  of  the  extension  of  one  of  the  power  stations 
to  accommodate  four  more  Heine  boilers,  with  a 
combined  engine  capacity  of  1,500  horsepower  and 
a  single-phase  alternator  of  500  kilowatts'  capacity. 

Toronto,  Ont. — Specifications  on  which  to  ask 
for  tenders  for  electric  street  lighting  were  submitted 
to  the  fire  and  light  committee  of  the  City  Council 
recently.  It  is  probable  that  alternative  tenders  will 
be  asked  for,  with  and  without  the  underground 
system. 

Woodstock,  Ont. — The  council  has  accepted  the 
proposition  made  by  a  syndicate  to  construct  an 
electric  railway  in  this  town.  James  G-  Wallace,  of 
James  and  Dundas  streets,  is  representing  the  pro- 
moters. The  town  agrees  to  pave  the  streets  be- 
tween the  tracks. 

China. 

Official  statistics  show  that  the  exports  of  elec- 
trical machinery  from  the  United  States  to  China 
increased  from  $1,868  in  1898  to  $17,548  in  1899. 
while  those  of  telegraph,  telephone  and  other  elec- 
trical   instruments    and    apparatus    increased     from 


$31,199  to  $34,135.  These  figures  would  seem  to 
indicate  the  practicability  of  greatly  extending  the 
sale  of  American  electrical  apparatus  in  China. 

France. 

Paris. — A  company  has  been  formed  at  17  Boule- 
vard Madeleine,  this  city,  under  the  title  of  La  Com- 
pagnie  Electrique  de  St.  Pierre  de  la  Martinique, 
with  a  capital  of  $50,000,  for  the  purpose  of  estab- 
lishing light  and  power  stations  in  the  island  of  Mar- 
tinique. 

Germany. 

Baden. — The  stock  company,  Motor  Actiengesell- 
schaft  fur  Angewandte  Elektricitat,  has  been  formed 
at  this  place,  and  will  erect  a  large  electric-power 
plant  on  the  River  Aare,  near  Dottingen,  which 
will  be  fitted  out  with  10  turbines  of  1,000  horse- 
power each. 

Gotha. — The  electrical  firm  of  W.  Lahmeyer  &  Co. 
of  45  Hochsterstrasse,  Frankfurt-on-the-Main,  has 
been  given  the  contract  by  the  City  Council  of  this 
place  for  the  construction  of  an  electric-power  plant 
and  for  nine  different  lines  of  electric  street  railways: 
(1)  A  belt  line  for  the  city  of  Gotha;  (2)  a  line  from 
Gotha  to  Siebleben;  (3)  from  Gotha  to  the  ceme- 
tery; (4)  Gotha  via  Waltershausen  to  Grosstabarz 
and  Friederichroda ;  (5)  Gotha  to  Helleben ;  (6) 
Grosstabarz  to  Winterstein;  (7)  Gotha  to  Wechman; 
(S)  cemetery  to  Goldbach;  (.9)  cemetery  to  Lottel- 
stadt. 

Ratherow. — The  mayor  of  this  city  has  been  au- 
thorized to  have  constructed  an  electric-light  and 
power  plant. 

Saaifeld. — The  City  Council  of  this  place,  at  a 
recent  meeting,  decided  to  have  an  electric-power 
plant  constructed,  at  an  estimated  cost  ot  265,000 
marks. 

Siegen. — The  City  Council  of  this  place  has 
decided  to  have  constructed  an  electric-power  plant 
capable  of  supplying  the  town  and  street  railways 
with  light  and  power.  The  cost  is  estimated  at 
670, ouo   marks. 

Strasburg, — Under  the  title  of  Elektricitats  Werke 
Strasburg  in  Elsass,  a  stock  company  has  been 
formed  here,  with  a  capital  of  4,500,000  marks,  for 
the  purpose  of  taking  charge  ofall  the  concessions 
belonging  to  the  Allgemeine  Elektricitats  Gesell- 
schaft  of  Berlin  and  to  erect  the  different  electric- 
power  plants  that  were  to  be  constructed  by  this 
firm. 

Italy. 

Gaeta. — The  Municipal  Council  of  this  place  (40 
miles  from  Naples)  has  decided  to  have  an  electric- 
light  plant  for  street  lighting  constructed.  Signor 
Picca  Ignazio  is  secretary  (segretario)  of  the  Mu- 
nicipal Council  of  Gaeta. 

Japan. 

Tokyo. — The  Tokyo  City  Railway  company  has 
received  authorization  from  the  Tokyo  City  Coun- 
cil to  build  the  200  miles  of  city  lines  proposed  by  it. 
The  proposed  capital  of  the  company  is  15,000,000 
yen  ($7,740,000)  to  be  applied  as  follows:  Track, 
2,210,000  yen;  sleepers,  points  and  laying  rails,  1,312,- 
000  yen;  600  electric  cars,  2,140,000  yen;  6,000-horse- 
power  power  house,  1,500,000  yen;  eight  sub-stations, 
1,000,000  yen;  electric  wire,  2,goo,ooo  yen;  stores 
and  other  buildings,  300,000  yen;  bridges,  1,000,000 
yen;  work  shops,  250,000  yen,  and  ground  and  other 
charges,  2,620,000  yen.  The  engineer  purposes  to 
use  30  200-horsepower  water-tube  boilers,  five  1,200- 
horsepower,  triple-expansion  engines,  running  at  100 
revolutions  per  minute,  and  five  three-phase,  3,500- 
volt,  800-kilowatt  dynamos,  direct-connected. 
Sixty-pound  rail  of  T-section  is  proposed.  The 
Tokyo  City  Railway  company  can  be  addressed  at 
Tokyo,  Japan,  or  in  care  of  Furichi  Kain,  director 
and  chief  engineer  of  Public  Works  Bureau.  Tokyo, 
Japan. 

South  Africa. 

Durban. — Tenders  are  invited  by  the  corporation 
of  this  city  for  the  supply  and  delivery  of  the  follow- 
ing materials  for  electric  tramways:  One  thousand 
nine  hundred  tons  of  steel  girder  rails,  64  tons  of  fish 
plates,  the  necessary  quantity  of  fish  bolts,  tie  bars 
and  electric  bonds,  407  loads  Australian  hardwood 
stringers,  and  the  necessary  quantity  of  dog  spikes, 
etc.  The  tender  is  to  include  the  laying  of  the  above- 
mentioned  material,  comprising  the  equivalent  of 
14.36  miles  of  single  track  and  the  bonding  of  2.96 
miles  of  equivalent  existing  single  track,  the  corpora- 
tion undertaking  to  lay  the  concrete  foundation  and 
make  up  the  roadway.  Specifications,  bills  of  quan- 
tities, form  of  tender  and  lithographic  drawings 
may  be  obtained  at  the  borough  engineer's  office,  and 
also  from  the  corporation  agents,  Messrs.  Webster, 
Steel  &  Co..  5  East  India  avenue,  Leadenhall  street, 
London^  E.  C.  A  deposit  of  £10  10s.  must  accom- 
pany application  for  specification  and  form  of  tender. 
The  deposit  will  be  returned  on  receipt  of  a  bona 
fide  tender.  Sealed  tenders,  in  duplicate,  under  sep- 
arate covers,  in  specially  provided  envelopes,  may 
be  delivered  to  the  corporation's  London  agents,  or 
to  VVilliam  Cooley,  town  clerk  of  Durban,  on  or 
before   April  2d. 

Spain. 

Villamarchante. — An  electric-light  station  is  to  be 
established  at  this  place  (about  20  miles  from  Va- 
lencia) and  the  waterpower  of  the  Turia  River  is  10 
be  utilized.  Seiior  Francisco  Capdequi  is  the  alcalde 
of  the  place    and  has  the  matter  in  hand. 


American  Institute  of   Electrical    Engi- 
neers. 

On  the  evening  of  February  28th  the  one-hun- 
dredth-and-fortieth  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  was  held  in  New  York 
at  26  Cortlandt  street  and  in  Chicago  at  the  rooms 
of  the  Technical  Club.  At  the  Xew  York  meeting 
a  note  on  "A  Farad-meter"  was  presented  by  Dr. 
M.  I.  Pupin.  The  instrument  described  was  ex- 
hibited. Messrs.  Hering,  Wolcott,  Bradley  and 
Reed  took  part  in  the  discussion.  A  paper  wr*5 
presented  by  Edward  C.  Boynton  of  New  Haven, 
entitled  "Xotes  on  Electric  Traction  under  Steam- 
railway  Conditions."  The  discussion  was  opened  by 
Mr.  F.  J.  Sprague  and  continued  by  Messrs.  Hutch- 
inson, Hanchett,  Lamb,  Ries,  Pope,  Holbrow,  Mail- 
loux,  Atwood  and  Emerson. 

At  the  meeting  of  the  executive  committee  in 
the  afternoon  the  following-named  associate  mem- 
bers were  elected:  Howell  Henry  Barnes,  Mexico 
City;  John  Duncan  Boyd,  Marysville,  Cal.;  Clement 
W.  Evans,  Mexico  City:  Lewis  WTarner  Henry, 
Mexico  City;  A.  M.  Hunt,  San  Francisco,  Cal.;  Will- 
iam G.  Lawrence,  Hudson,  Mass.;  J.  L.  McCreary, 
Mexico  City;  H.  D.  McYay.  Wichita,  Kan.;  Morris 
M.  Xeurath,  Chicago,  111.;  Frans  Oscar  Renstrom, 
Pachuca,  Mexico;  Mariano  L.  Schiafiino.  Guadala- 
jara, Mexico;  Walter  Eugene  Smith,  Philadelphia, 
Pa.;  George  Lourie  Wiley,  Arlington,  N.  J.;  J.  M. 
Zapata,  Mexico  City. 

Edward  J.  Willis  of  Richmond,  Ya.,  was  trans- 
ferred to  membership. 

It  was  voted  by  the  executive  committee  that  the 
annual  business  meeting  should  be  held  in  Xew 
York  city,  on  May  15th.  the  date  fixed  by  the  con- 
stitution at  which  the  ballots  for  new  officers  will 
be  canvassed.  On  the  afternoon  of  the  following 
day,  May  16th,  the  general  meeting  for  the  reading 
and  discussion  of  professional  papers  will  open  at 
Philadelphia,  continuing,  possibly,  for  three  days. 

At  the  Chicago  meeting  there  was  but  a  light  at- 
tendance, owing  to  the  severe  weather.  R.  H. 
Pierce,  local  honorary  secretary,  presided,  and  read 
Mr.  Boynton's  paper.  It  was  discussed  at  some 
length  by  B.  J.  Arnold  and  Mr.  Pierce. 


Dinner  to  Mr.  Sewall. 

On  the  evening  of  March  3d  a  farewell  dinner  was 
given  Mr.  Charles  H.  Sewall  by  his  associates  in 
the  office  of  John  A.  Roebling's  Sons  company  of 
Chicago. 

Mr.  Sewall  had  resigned  his  position  as  electrical 
engineer  and  telephone  expert  with  the  "Roeblings." 
with  whom  he  has  been  connected  for  the  last  eight 
years,  for  the  purpose  of  pushing  in  the  East,  with 
headquarters  at  Xew  Y"ork  city,  a  number  of  elec- 
trical specialties,  partly  of  his  own  invention  and 
mostly  in  the  line  of  telephone  supplies.  The  din- 
ner was  given  in  the  German  room  of  the  Grand 
Pacific  Hotel,  and  was  a  thoroughly  enjoyable  af- 
fair, aside  from  the  general  feeling  of  regret  felt 
by  all  that  Mr.  Sewall  had  decided  to  sever  his  con- 
nections with  the  company,  where  he  was  held  in 
high  esteem,  both  personally  and  professionally. 
Those  present,  besides  the  guest  of  honor,  were 
H.  E.  Fisk,  A  J.  Greathead,  J.  T.  Montgomerv.  F. 
A  Deacon.  J.  S.  Pooley.  H.  A.  Wright,  T.  C.  Xash, 
A.  M.  Whaley,  H.  Rae.  E.  Hallett  and  A.  B.  Con- 
over.  Mr.  Sewall  takes  with  him  to  his  new  field 
the  best  wishes  of  a  large  circle  of  friends. 


Convention    of    Electrical    Contractors. 

An  Associated  Press  dispatch  from  Pittsburg, 
dated  March  3d,  reads  as  follows:  "A  call  for  a 
convention  of  all  the  electrical  contractors  in  the 
United  States,  to  be  held  in  this  city  on  March  16. h, 
has  been  issued  by  the  Pittsburg  Electrical  Con- 
tractors' association.  The  object  of  the  convention 
is  to  take  some  defensive  action,  consequent  upon 
the  formation  of  a  combine  of  the  electrical  supply 
houses  and  the  probable  advancing  of  prices  on 
material.  There  are  in  the  United  States  more  than 
4,000  electrical  contractors  who  are  rated  by  the 
mercantile  agencies  at  $20,000  and  over.  Fully  1,000 
of  these  arc  expected  to  attend  the  convention  to 
be  held  here,  and  an  effort  will  be  made  to  form 
a  national  organization." 

Several  electrical  construction  men  in  Chicago 
who  were  approached  by  representatives  of  the 
Western  Electrician  denied  all  knowledge  of  the 
proposed  plan  of  meeting. 


Preparations     for     Electric- light     Con- 
vention. 

A  meeting  of  Chicago  electrical  men  was  held 
at  the  office  of  Mr.  Samuel  Instill  on  Saturday  last 
to  make  preliminary  arrangements  for  the  conven- 
tion of  the  X:ational  Electric  Light  association  at 
the  Auditorium  Hotel.  Chicago,  on  May  22d.  23d 
and  24th.  The  call  for  the  meeting  was  issued  by 
Mr.  Instill,  the  local  member  of  the  executive  com- 
mittee of  the  association,  and  the  discussion  at  the 
first  gathering  was  of  an  informal  character.  The 
financial  arrangements  were  placed  in  charge  of  Mr. 
B.  E.  Sunny  of  the  General  Electric  company,  and 
several  forms  of  entertainment  were  discussed,  in- 
cluding a  reception  similar  to  the  one  that  proved 
so  successful  two  years  ago  and  a  steamboat  ex- 
cursion on  the  Drainage  Canal.  The  meeting  ad- 
journed, subject  to  Mr.  Insull's  call. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  tne   Minneapolis   correspondent  of  the  Western  Elec- 
trician.] 

W  B.  Bartlett  of  Eagle  Point,  Wis.,  will  build  a 
toll  line  to  Bloomer,  Wis.,  and  may  establish  a  local 
exchange    there.  . 

The  city  engineer  has  counted  the  poles  in  the 
city  of  Winona.  Minn.,  and  finds  a  total  of  2,657,  of 
which   1,380  are  telephone  poles. 

E.    11.   Whistler  has  resigned  as  manager  of  the 
Wisconsin  Telephone  company  at  Eau  Claire.  Wis. 
.me  talk  that  he  will  be  interested  in  a 
new   system  for  Chippewa  Falls. 

The  special  committee  of  the  Minneapolis  City 
Council  recommended  the  repeal  of  the  ordinance 
under  which  the  Northwestern  Telephone  Exchange 
company  operates.  The  repealing  ordinance  was 
given  its  first  reading. 

Yankton,  S.  D..  will  soon  have  telephone  con- 
nection with  Hartington.  St.  Helena,  Rowland  s 
Mill  and  other  points  in  Nebraska. 

Frank  Kinsell  of  Hopkins.  Minn.,  has  sued  the 
Northwestern  Telephone  Exchange  company  for 
$200,  for  trees  cut  down  by  the  company  while  ex- 
tending its  lines.  .      .    ■ 

A  local  telephone  exchange  is  again  being  dis- 
cussed for  Jordan,   Minn. 

John  Bonza  contemplates  establishing  a  telephone 
exchange  at  Tyndall,   S.   D. 

The  Wisconsin  Telephone  company  has  completed 
plans  for  the  underground  work  planned  for  La 
Crosse,  Wis.,  and  to  extend  about  3%  miles. 

The  recent  disturbance  in  telephone  circles  at 
Minneapolis  may  result  in  telephone  rates  being 
regulated  by  the  new  charter  for  the  city  of  Minne- 
apolis. A  charter  commission  is  now  preparing  a 
new  instrument,  under  which  the  city  shall  conduct 
its  business.  •         , 

The  Poynette  (Wis.)  Long-distance  Telephone 
company  has  arranged  with  the  local  system  at 
Portage,  Wis.,  for  traffic  connections. 

The  Northwestern  Telephone  Exchange  company 
is  building  a  special  line  to  Delano,  Minn.,  from 
Minneapolis,  making  five  lines  between  the  two 
points.  . 

The  requests  of  the  Northwestern  Telephone  Ex- 
change company  in  St.  Paul  for  permits  to  set  new 
poles  have  been  held  up  by  the  council,  pending 
the  outcome  of  the  suit  against  the  city  to  determine 
the  company's  rights. 

The  Zenith  City  Telephone  company  has  filed  a 
mortgage  for  $50,000  on  its  exchange  in  Duluth, 
Minn.  , 

The  Wadena,  Minn.,  telephone  system  has  been 
out  of  use  for  some  time,  during  extensive  repairs, 
but  is  again  in  operation. 

The  Moravia  telephone  company  of  Moravia, 
la.,  pians  to  extend  a  toll  line  in  Centerville,  la., 
in  the  spring.  The  company  may  likewise  put  in 
an  exchange  at  Centerville.  . 

A  wire  rope  anchoring  a  telephone  pole  in  Dav- 
enport, la.,  recently  contracted  and  brought  down 
the  pole.  This  was  entangled  with  telephone  and 
trolley  wires  in  falling,  and  stopped  the  entire  street- 
car system  of  Davenport  for  two  hours  and  a  half, 
besides  cutting  out  telephone  communication  with 
both  Davenport  and  Rock  Island. 

The  Clear  Lake  (la.)  Telephone  company  has  ex- 
pended $1,276  in  new  work  and  repairs  during  the 
last  year.  The  company  had  30  instruments  in  use 
last  June,  and  has  doubled  the  number,  having  60 
now.  . 

Charles  Gaston  of  Knoxville,  la.,  contemplates 
installing  an  exchange  in  Pleasantville,  la. 

W.  K.  Whiteside  has  applied  for  a  franchise  to 
put  in  a  telephone  exchange  in  Schaller,  la.  The 
citizens  will  vote  on  it  at  the  spring  election. 

The  Rocky  Mountain  Bell  Telephone  company 
will  have  work  started  on  a  new  exchange  building 
in  Missoula,  Mont.,  as  soon  as  the  weather  will 
permit. 

The  Inland  Telephone  and  Telegraph  company 
has  moved  its  offices  in  Colfax,  Wash.,  into  new 
quarters  in  the  First  National  Bank  annex.  The 
company  has  157  subscribers  in  Colfax  and  expects 
to  make  it  200  before  long. 

Farmers  east  of  Highland,  Minn.,  have  decided 
to  build  a  telephone  line  to  Choice,  Minn. 

The  Zenith  City  Telephone  company  began  partial 
service  on  its  system  in  Duluth,  Minn.,  on  March 
1st.  By  April  1st  the  company  expects  to  have  900 
instruments  in  use. 

The  Northwestern  Telephone  Exchange  company 
is  understood  to  have  made  Fargo.  N.  D.,  a  division 
headquarters  for  the  territory  of  Northwestern  Min- 
nesota and  North  Dakota. 

Managers  of  several  telephone  lines  recently  met 
at  Portage,  Wis.,  and  closed  contracts  with  the 
local  company  for  a  metallic  circuit,  which  will  con- 
nect with  Janesville,  Evansville,  Milton  Junction, 
Stoughton.  and  points  west  and  south.  A  metallic 
circuit  will  connect  Portage  and  Baraboo.  The 
Troy-Honey  Creek  line  will  be  extended  to  Lodi. 
The  Nevada  (la.)  Mutual  Telephone  company  now 
has  143  subscribers. 

The  Odebolt  Telephone  company  has  been  granted 
a  franchise  for  an  exchange  in   Charter  Oak,  la. 

The  City  Telephone  company  has  secured  42  sub- 
scribers as  a  nucleus  for  an  exchange  in  Sidney,  la. 
The  voters  of  Bedford,   la.,  will  pass  on  the  ap- 


plication of  the  Conway  Telephone  company  for  a 
franchise,   March  26th. 

The  city  of  Lake  City,  la.,  will  vote,  March  26th, 
on  the  application  of  the  Lake  City  Telephone  com- 
pany  for   a   franchise. 

The  Iowa  Telephone  company  made  application 
at  Lamoni,  la.,  for  a  franchise.  After  due  con- 
sideration the  Town  Council  refused  it.  The  town 
has  a  local  system,  and  it  was  feared  that  it  might 
be  crowded  to  the  wall. 

John  Kingsley  has  been  granted  a  franchise  for  a 
telephone  system  at  Preston.  Minn.  Chase  &  Barnes 
were  refused  a  franchise  for  a  farmers'  line  two 
vears  ago.  It  is  claimed  that  Kingsley  is  working 
in  the  interest  of  the  Northwestern  Telephone  com- 
panv,  and  there  is  wrath  in  store  for  the  councilmen. 


Telephones  in    Beleaguered    Mafeking. 

The  following  is  an  interesting  extract  from  a  let- 
ter written  by  Colonel  Baden-Powell,  the  com- 
mander of  the  British  garrison  in  the  besieged  city 
of  Mafeking:  "Here  I  sit  in  my  bomb-proof  bureau 
writing  these  letters.  Around  me  is  telephonic 
communication  with  each  of  my  outposts.  At  each 
of  these  outposts  a  telescope  keeps  constant  watch 
on  the  Boer  outposts  and  guns.  As  soon  as  it  is 
seen  which  way  their  fire  is  about  to  be  directed 
the  wire  communications  are  set  to  work,  and  a 
bell,  with  which  each  defensive  quarter  is  provided, 
clangs  in  that  part  of  the  town  where  the  shell  is 
about  to  fall,  and  all  in  the  open  at  once  go  to  the 
ground  like  rabbits.  Generally  speaking,  most  of 
us,  unless  duty  takes  us  out,  keep  pretty  close  during 
the  day,  but  we  come  out  and  take  the  air  at  night. 
The  Boers  usually  finish  pounding  us  toward  even- 
ing, or  just  send  us  a  few  shells  before  the  sun  goes 
down." 

Swedish-American  Telephone. 

The  Swedish-American  Telephone  company  of 
Chicago  says  that  its  apparatus  is  being  very  largely 
copied  by  other  manufacturers.  This  is  taken  as 
very  good  evidence  that  the  company  named  is  a 
leader  in  new  styles  and  devices.     The  company  has 


The  Erie  Absorption. 

At  the  office  of  the  Erie  Telegraph  and  Telephone 
company  in  Chicago  no  further  details  of  the  sale 
of  the  controlling  interest  of  that  company  to  the 
Telephone,  Telegraph  and  Cable  company  of  Amer- 
ica could  be  obtained,  as  it  was  stated  that  informa- 
tion must  come  from  the  main  office  in  Lowell, 
Mass. 

Little  news  has  been  added  during  the  week  to  the 
important  announcement  of  the  change  of  control 
of  the  Erie  company.  An  interview  attributed  to 
President  William  J.  Latta  of  the  Telephone  and 
Telegraph  company  is,  however,  of  some  interest. 
Mr.  Latta  is  quoted  as  follows:  "The  Erie  com- 
pany represents  a  consolidation  of  five  subsidiary 
companies.  As  far  as  we  know,  the  Bell  people 
do  not  own  a  single' share  of  stock  in  the  Erie  com- 
pany, but  their  arrangements  with  the  subsidiary 
companies,  whereby  the  latter  are  entitled  to  use 
the  patents  of  the  Bell  company  in  perpetuity,  are 
such  that  the  Bell  company  has  a  small  percentage 
of  control  in  each  and  is  represented  on  the  board 
of  each  by  one  director.  In  accordance  with  these 
terms  of  contract,  the  Bell  company  agrees  never 
to  enter  the  territory  of  the  contracting  companies, 
and  thus,  by  acquiring  control  of  the  Erie  company, 
we  have  shut  out  any  competition  from  the  Bell 
company  in  that  particular  field.  On  the  other  hand, 
we  shall  take  business  from  its  wires  for  that  terri- 
tory and  it,  in  like  manner,  will  accommodate  us 
in  other  quarters.  In  that  sense  we  have  become 
allies  of  the  other  company." 

Mr.  Martin  Maloney,  organizer  of  the  Telephone, 
Telegraph  and  Cable  company  of  America,  is  now 
in  Europe.         


SWEDISH-AMERICAN    TELEPHONE. 

made  broad  departures  from  old  ideas,  and  has 
made  them  as  the  result  of  original  thought.  It  is 
making  a  complete  line  of  telephones  that  are  said 
to  come  up  to  the  highest  state  of  the  art  in  this 
kind  of  apparatus.  The  illustration  shows  one  of 
the  forms  of  central-energy  telephones  placed  on 
the  market  by  this  company. 


Knickerbocker  Company  in    New  York. 

A  New  York  daily  newspaper  states  that  the 
Knickerbocker  Telephone  company  expects  to  be- 
gin operations  by  October.  A  preliminary  ex- 
change has  been  opened  in  East  Twenty-third  street, 
but  it  will  not  be  open  to  the  public.  For  one  year's 
service  in  Greater  New  York  $120  will  be  charged, 
which  is  just  one-half  the  price  asked  by  the  Bell 
company  for  its  service  in  Manhattan  alone.  The 
Independent  company  will  have  its  main  exchange 
at  Broome  and  Crosby  streets,  with  branches  on  the 
East  and  West  sides  and  in  Harlem  and  The  Bronx. 
Arrangements  will  be  made  later,  it  is  said,  for  sub- 
stations in  Brooklyn,  Long  Island  City  and  Queens 
and  Richmond  counties. 


Bell  Company  Concedes    State    Super- 
vision. 

The  New  England  Telegraph  and  Telephone  com- 
pany (Bell),  a  branch  of  which  for  years  has  made  an 
exhaustive  battle  against  state  supervision,  aban- 
doned its  case  on  March  2d.  S.  L.  Powers,  its  coun- 
sel, at  a  hearing  on  a  new  bill  at  the  State  House  in 
Boston,  instead  of  making  the  usual  exhaustive  reply, 
said  that  his  company  welcomed  supervision  and 
competition.  He  said  that  the  company  would  make 
no  opposition  to  the  bill. 


Daily  News  Service  by  Telephone. 

The  Associated  Ohio  Dailies  are  considering  a 
daily  news  service  on  a  large  scale  to  be  furnished 
over  the  wires  and  instruments  of  the  Independent 
telephone  companies  of  that  state,  notably  the 
United  States  Telephone  company  of  Cleveland.  The 
newspaper  men  have  appointed  a  committee  of  their 
number  to  consider  the  matter.  The  plan  may  be 
said  to  have  had  its  beginning  practically  in  the 
little  telephone  circuit  which  has  been  so  success- 
fully operated  for  about  a  year  in  Columbiana 
County,  by  which  five  daily  newspapers,  including 
the  Crisis  of  East  Liverpool,  have  been  served  with 
county-seat  news.  The  plan  has  worked  with  an 
eminent  degree  of  success,  and  it  is  no  surprise  to 
those  who  have  been  the  promoters  of  this  plan  that 
the  idea  is  likely  very  soon  to  take  on  much  larger 
proportions.       __ __^ ___^^___ 

Bell  Predicament  in  Duluth. 

The  council  of  Duluth,  Minn.,  has  served  notice 
on  the  Duluth  Telephone  company  that  it  must  dis- 
continue business  and  remove  its  poles  from  the 
city  streets  by  April  1st.  The  Duluth  company's 
franchise  expired  some  time  since,  and  an  Indepentl- 
dent  company  is  installing  an  all-copper  service  sys- 
tem in  the  city. 


GENERAL  TELEPHONE  NEWS. 

The  Bell  people  see  the  handwriting  on  the  wall 
in  the  East  as  well  as  in  the  West.  Frequent  reduc- 
tions in  rates  show  the  trend  of  events.  A  dispatch 
from  Greenwich,  Conn.,  for  instance,  states  that  the 
New  York  Telephone  company,  which  controls  the 
service  in  Greenwich,  has  sent  notice  to  its  sub- 
scribers in  that  town  that  rates  will  be  reduced  from 
$30  to  $24  a  year.  The  company  has  the  monopoly 
of  the  business  and  its  reduction  of  rates  meets  with 
general   commendation. 

The  North  Jersey  Telephone  and  Telegraph  com- 
pany, with  capital  of  $15,000,  has  been  incorporated, 
to  construct  telephone  and  telegraph  lines  across 
New  Jersey,  from  the  Hudson  River  at  Jersey  City 
to  the  Delaware  River  at  Camden.  It  is  proposed 
to  traverse  the  counties  of  Hudson,  Essex,  Union, 
Middlesex,  Monmouth,  Mercer,  Ocean,  Burlington 
and  Camden.  The  incorporators  are  U.  N.  Bethell, 
Walter  Brown,  J.  H.  Cahill,  Joseph  Cavanagh  and 
Howard  W.  Thurber,  and  headquarters  are  at  New- 
ark,  N.  J. 

The  directors  of  the  Chicago  Telephone  company 
have  decided  to  issue  within  the  present  year  $1,000.- 
000  of  the  $10,000,000  new  stock  recently  authorized 
at  the  annual  meeting  of  the  stockholders.  The 
board  of  directors  organized  for  the  year  by  the  re- 
election of  the  old  officers,  except  that  Byron  L. 
Smith  was  made  first  vice-president  to  fill  the  va- 
cancy caused  by  the  death  of  Norman  Williams.  Mr. 
Smith  was  formerly  second  vice-president.  The  offi- 
cers and  directors  for  the  year  are  now  as  follows: 
President,  John  M.  Clark;  vice-president,  Byron  L. 
Smith;  secretary  and  treasurer,  Charles  E.  Mos'c.v. 
auditor,  George  E.  Hutchinson;  directors,  J.  Rus- 
sell Jones,  John  M.  Clark.  Robert  T.  Lincoln,  Ar- 
thur D.  Wheeler.  Byron  L.  Smith.  A.  A.  Sprague. 
C.  E.  Perkins.  W.  A.  Jackson,  J.  E.  Hudson,  J.  P. 
Davis  and  Chauncey  Keep.  The  executive  com- 
mittee will  include  Messrs.  Lincoln.  Smith  and  Jones. 


March   10,  1900 


WESTERN    ELECTRICIAN 


l5l 


Experiments  with  the  Nernst  Light. 

A  novel  arrangement,  originally  reported  by  Ernst 
Ruhmer,  to  demonstrate  that  the  Nernst  lamp  is 
essentially  identical  with  the  old  Jablochkoff  candle, 
is  described  by  the  Electrotechnische  Zeitschrift. 

It  is  regretted  by  all  scientists,  says  the  journal 
named,  that  the  magnesia  rods  required  for  the 
Nernst  light  are  somewhat  difficult  to  produce,  espe- 
cially as  the  Nernst  light  is  destined  to  be  of  great 
importance.  These  magnesia  rods  cannot  be  bought, 
as  yet,  in  the  open  market. 

By  the  method  to  be  described,  a  lamp  can  be 
produced  operating  on  the  principle  of  the  Nernst 
lamp.  It  must  be  mentioned,  however,  that  this 
lamp  is  only  suitable  for  purposes  of  demonstration 
in  the  laboratory,  and  is  commercially  without  value. 
A  rod  of  magnesia  from  one-fourth  inch  to  2V2 
inches  long  is  used.  It  would  be  in  vain  to  try  to 
bring  such  a  rod  from  red  incandescence  to  white 
heat  by  means  of  a  current  of  from  200  to  500  volts, 
for  the  resistance  of  this  rod  is  very  high.  Therefore, 
for  current  supply,  the  high-tension  current  of  a 
Ruhmkorff  coil  of  smallest  size  (spark  gap,  one- 
fourth  inch  to  2V2  inches)  is  employed.  The  sec- 
ondary wire  must  be  heavy  enough  so  as  not  to  heat 
wilh  the  maximum  current  flowing. 

A  Wehnelt,  or,  preferably,  a  Simons,  interrupter 
is  used.  The  latter,  with  several  openings  and  an 
ample  supply  of  liquid,  so  as  to  avoid  excessive 
heating,  is  recommended.  The  precaution  of  em- 
ploying means  for  cooling,  when  operating  with 
an  ordinary  Wehnelt  interrupter,  must  be  taken. 

The  magnesia  rod  is  wound  on  both  ends  with 
moderately  fine  platinum  wire,  and  is  connected  to 
the  secondary  circuit.  On  closing  the  primary  cir- 
cuit, and  with  from  six  to  15  amperes  flowing,  the 
flaming-arc  discharge  takes  place  between  the  con- 
volutions of  the  platinum  wire.  This  discharge 
soon  heats  the  filament  to  bright  incandescence. 
The  heat  of  the  rod  increasing,  the  arc  no  longer 
exists,  and  the  rod  is  brought  to  white  heat  after 
10  or  20  seconds,  emitting  a  light  of  from  20  to 
several  hundred  candles;  the  candlepower  depends 
on  the  current  strength  and  the  dimensions  of  the 
rod.  As  soon  as  the  lamp  operates  under  normal 
conditions  the  current  can  be  reduced,  step  by  step, 
because  a  smaller  amount  of  current  is  sufficient 
to  maintain  the  rod  at  white  heat.  Too  heavy  cur- 
rents melt  the  rod,  forming  a  glass-like  substance. 
When  currents  are  used  which  are  too  weak  the 
rod  conducts  only  part  of  the  current,  and  the  result 
is  a  poor  light.  The  high  temperature  of  the  rod 
causes  a  fusion  between  the  platinum  wire  and  the 
magnesia   rod. 

One  of  the  difficulties  encountered  with  the  Weh- 
nelt interrupter  is  to  prevent  it  frcm  operating  when 
the  filament  changes  from  red  to  white  incandes- 
cence. As  soon  as  the  filament  commences  to  con- 
duct the  current  the  secondary  coil  becomes  heavily 
loaded,  causing  thereby  a  reduction  in  the  self-induc- 
tion of  the  primary  coil  sufficient  to  make  the  inter- 
rupter inefficient. 

It  is  a  well-known  fact,  says  the  German  journal, 
that  Simons'  interrupter  is  superior  in  this  respect 
to  Wehnelt's,  and  its  use  is  therefore  preferable. 
However,  when  operating  with  the  latter,  by  con- 
necting a  special  coil  in  series  with  the  primary, 
and  making  this  coil  of  a  self-induction  high  enough 
to  prevent  the  continuous  operation  of  the  inter- 
rupter, a  satisfactory  service  can  also  be  obtained. 
There  is  no  doubt  that  other  interrupters — for  in- 
stance, turbine  interrupters — are  also  suitable  for 
this  experiment. 

The  filament  or  rod  of  the  lamp  ought  to  be  cov- 
ered with  a  ground-glass  globe,  on  account  of  its 
glare.  If  a  special  transformer  is  provided  for  this 
experiment,  it  can  be  placed  in  the  stand  of  the  lamp. 
It  will  be  interesting  to  know  that  besides  the 
losses  in  the  interrupter  and  induction  coil,  the  fila- 
ment consumes,  approximately,  two  watts  per  can- 
dle. The  life  of  the  filament  is  very  short — but  a 
few  hours.  However,  this  need  not  be  taken  into 
consideration,  on  account  of  the  simplicity  and 
cheapness  of  the  parts  which  have  to  be  replaced. 


The  Heating  of  Car  Barns. 

Car  barns  are  no  longer  to  be  considered  as  mere 
storage  houses,  for  the  extent  to  which  work  is 
carried  on  within  them  converts  them  rather  into 
work  rooms.  The  process  of  washing,  cleaning,  re- 
moving snow  and  ice  and  making  repairs  necessitates 
a  temperature  which  will  render  such  work  both 
rapid  and  comfortable. 

In  barns  provided  with  pits  the  old  method  has 
been  to  apply  the  heat  locally  by  stringing  steam 
pipes  along  the  sides  of  the  pits,  so  as  to  rapidly 
melt  such  snow  and  ice  as  may  be  upon  the  running 
gear,  and  to  simplify  the  matter  of  making  repairs. 
But  such  an  arrangement  is  seldom  sufficient  to 
also  warm  the  building  throughout,  particularly 
along  the  walls. 

For  a  considerable  length  of  time  the  hot-air  fea- 
ture of  the  blower  system  has  been  utilized  in  loco- 
motive roundhouses  and  repair  shops,  the  air  being 
discharged  directly  into  the  pits,  whence  it  rises, 
passing  on  its  way  through  and  around  the  running 
gear,  and  rapidly  clearing  it  of  ice  and  snow. 

An  arrangement  of  this  character,  as  applied  in  a 
car  barn  by  the  B.  F.  Sturtevant  company  of  Bos- 
ton, Mass.,  is  shown  in  the  accompanying  illustra- 
tion. The  air  in  this  case  is  conducted  through  tile 
pipes   from   the   central   heating   plant.     This   plant 


Pneumatic-tube     Service  for    Chicago. 

The  American  Pneumatic  Service  company, 
through  a  proposed  Chicago  company,  to  be  known 
as  the  Chicago  Air  Line  Express  company,  applied 
for  a  20-year  franchise  at  the  meeting  of  Chicago's 
City  Council  on  March  5th.  The  company  asks  for 
a  franchise  for  one  or  more  lines  of  pipes  or  pneu- 
matic tubes  and  the  necessary  turn-outs  and  con- 
nections, for  the  purpose  of  conveying  and  trans- 
porting through  the  pipes  or  tubes  the  United  States 
mail  and  also  articles  of  merchandise.  The  motive 
power  to  be  used  shall  be  either  electricity  or  com- 
pressed air  or  both,  as  the  company  shall  see  fit 
to  use.  The  company  desires  to  maintain  its  lines 
above  ground  in  certain  streets,  to  attach  them  to 
elevated-railway  structures,  where  consent  is  se- 
cured, or  to  go  beneath  the  ground  in  a  conduit. 
The  company  agrees  that  within  three  years  after 
the  acceptance  of  the  ordinance  by  the  city  it  will 
have  ready  for  use  at  least  three  miles  of  pipes  or 
tubes. 

The  ordinance,  which  was  introduced  by  Alder- 
man Goldzier.  was  sent  to  the  judiciary  committee. 
Allan  C.  Durborow  is  the  Chicago  representative 
of  the  parent  company. 


Bug-proof  Bell. 

Users  of  electric  bells  will  doubtless  be  interested 
in  the  announcement  of  Rudolph  Segerdahl,  20 
East  Van  Buren  street,  Chicago,  who  has  placed 
on  the  market  a  bell  said  to  be  absolutely  bug-proof. 
Mr.  Segerdahl  has  recently  assumed  the  manufacture 
of  this  bell,  which  was  formerly  made  by  the  West- 
ern Bell  Works.  The  bell,  which  is  illustrated  in 
the  accompanying  cut,  is  highly  finished,  simple, 
durable  and  reliable.  It  is  manufactured  under  the 
personal  supervision  of  the  inventor.  Mr.  Seger- 
dahl states  that  the  bell  is  guaranteed  to  operate 
with  less  battery  power  and  over  longer  distances 
than  any  other  bell  on  the  market.  The  bell  is 
ornamental  in  appearance,  and  this  feature  is  so 
conspicuous  that  it  has  been  used  as  a  paper-weight. 


THE   HEATING    OF   CAR   BARNS. 

consists  of  a  steel-pipe  heater,  made  up  in  sections, 
enclosed  in  a  steel-plate  jacket  and  connected  with 
the  fan,  which  is  driven  by  an  independent  engine. 
The  entire  apparatus  is  of  the  well-known  Sturte- 
vant type. 

The  air  is  conducted  from  the  main  underground 
pipes  through  branches  and  sub-branches  to  the  pits, 
where  it  is  discharged  immediately  beneath  the  cars. 
The  large  volume  of  air  which  is  delivered  is  suffi- 
cient to  perform  the  local  work  required,  and  at  the 
same  time  to  effectually  heat  the  whole  structure. 
The  deflecting  influence  of  the  cars  is  such  that  they 
break  up  the  vertical  air  currents,  and  spread  them 
out  more  or  less  horizontally,  so  that  the  building 
is  well  heated  at  the  floor  level.  By  this  system  a 
plenum  condition  is  maintained  throughout  the 
whole  building,  all  pressure  is  outward,  preventing 
inward  leaks  at  crevices,  and  securing  thorough  cir- 
culation of  the  air.  This  large  supply  of  hot  air, 
which  is  a  greedy  absorber  of  moisture,  keeps  the 
building  clear  and  rapidly  takes  up  the  vapor  arising 
from  damp  or  wet  cars. 


BUG-PROOF    BELL. 

The  three-inch  bell  weighs  only  eight  ounces  and  it 
is  said  to  be  the  lightest  bell  on  the  market.  Mr. 
Segerdahl  states  that  the  bug-proof  bell  is  in  ex- 
tensive use,  not  only  in  the  United  States,  but  in 
foreign  countries  as  well.  It  is  particularly  adapted 
for  export  trade,  owing  to  its  light  weight.  Mr. 
Segerdahl  also  manufactures  a  line  of  bug-proof 
buzzers,  which  are  meeting  with  as  much  favor  as 
"his  bell. 


Pittsburg  Bureau  of  Electricity. 

Morris  W.  Mead,  superintendent  of  the  Bureau 
of  Electricity  of  Pittsburg,  Pa.,  submitted  his  twelfth 
annual  report  last  month.  The  report  shows  that 
the  city  has  453  fire-alarm  boxes  and  19S  police 
booths  and  boxes.  All  city  wires  are  underground 
in  the  business  district.  Only  one  fire,  and  that  in- 
volving no  loss,  was  caused  during  the  year  by  elec- 
tric-light wires.  All  fire-alarm  poles  are  painted 
red  for  a  distance  of  15  feet  from  the  ground.  Dur- 
ing the  year  649  alarms  of  fire  were  received  and 
distributed  by  fire-alarm  telegraph. 

Telephones  in  charge  of  the  bureau  now  number 
about  250.  Superintendent  Mead  makes  this  sug- 
gestion: "I  believe  it  would  be  wise  to  have  all  en- 
gine houses  connected  with  the  nearest  central  tele- 
phone exchange,  as  most  of  our  police  stations  are 
now:  not  necessarily  using  a  telephone  distinct  from 
that  now  in  use,  but,  by  means  of  an  ordinary  switch, 
using  the  same  instrument  both  ways.  This  would 
give  residents  who  have  telephones  in  the  same 
neighborhood  a  chance  to  keep  in  close  touch  with 
the  nearest  engine  house  in  case  of  fire  and  really 
take  the  place  of  another  box  in  each  case.  In  out- 
lying districts  one  company  is  often  sufficient;  and 
when  it  arrives  at  a  fire,  if  it  should  be  desired  to 
have  more  help,  the  captain  can  call  through  the 
nearest  box.  In  case  of  storms,  also,  the  operating 
division  would  have  a  double  chance." 

Mr.   Mead  also  recommends  the  licensing  of  all 


Peoria  Standpipe  Case. 

Final  arguments  have  been  made  in  the  injunc- 
tion suit  of  the  Peoria  (111.)  Water  company  against 
the  electric  street-railway  companies  of  Peoria.  The 
complainant  charges  that  all  the  water  mains  in 
Peoria  have  been  damaged  by  the  electrolytic  ac- 
'  tion  of  the  currents  escaping  from  the  tracks  of  the 
trolley  lines,  and  seeks  to  prevent  the  railway  com- 
panies from  operating  their  electric  cars  by  means 
of  the  trolley  system.  The  suit  for  an  injunction  is 
said  to  be  the  result  of  the  collapse  in  1894  of  one 
of  the  main  water  towers  in  Peoria.  The  standpipe 
was  25  feet  in  diameter  and  125  feet  high,  and  its 
fall  caused  loss  of  life  and  property.  The  testimony 
tends  to  show  that  a  cost  of  about  $275,000  would 
fall  on  the  street-railway  companies  of  Peoria  if  they 
were  to  install  the  proposed  double-trolley  system. 
The  case  has  attracted  considerable  attention,  and 
the  decision  which  is  expected  to  be  handed  down 
by  Judge  Grosscup  in  the  United  States  Circuit 
Court  in  a  few  weeks  will  be  awaited  by  electric- 
railway  companies  with  some  interest. 


wiremen. 


Plans   are   being   prepared    for    an    electric-light 
plant  for  Scotland,  S.  D. 


Warfield  Bros,  are  enlarging  their  electric-light 
plant  in  Bemidji,  Minn.,  from  1,200  lights  to  1,800 
lights. 


Electrical  Properties   Damaged  by  Re- 
cent Storms. 

The  severe  snowstorm  wdiich  passed  over  the  cen- 
tral states  during  the  middle  of  last  week  caused  the 
electric-railway,  telephone  and  telegraph  companies 
considerable  trouble.  In  Cleveland,  O.,  the  dam- 
age was  especially  noticeable.  In  that  city  the  street- 
car lines  were  tied  up  for  over  a  day,  and  it  is  re- 
ported that  about  S.coo  telephones  were  put  out  of 
service  temporarily  and  that  4,coo  miles  of  wire 
wras  dow-n  the  day  after  the  storm.  The  Western 
Union  Telegraph  company's  lines  were  said  to  have 
been  damaged  to  the  extent  of  about  $100,000  and 
the  Postal  company's  loss  was  practically  the  same. 

A  storm  of  sleet  and  hail  which  swept  over  Chi- 
cago on  the  night  of  March  5th,  stalled  the  trains 
on  all  the  elevated  railways  for  over  two  hours, 
and  for  the  first  time  in  the  history  of  the  LTnion 
Loop  not  a  train  was  running  upon  it.  Relief  was 
brought  by  a  rain  later  in  the  evening,  which  melted 
the  ice  on  the  contact  rails  and  allowed  an  inter- 
mittent service  to  be  resumed. 


Recent  Progress  in  Electro-chemistry.' 

By  Herbert  R.  Kinoman. 

Part  I. 

There  is  an  old  Hebrew  saying  which  runs  some- 
thing like  this:  "All  the  rivers  run  into  the  sea. 
yet  the  sea  is  not  hill;  unto  the  place  whence  the 
rivers  come  thither  they  return  again.  All  things 
are  ful  man  cannot  utter  it;  the  eye  is  not 

ed  with  seeing  nor  the  ear  rilled  with  hearing. 
The  thing  that  ham  been,  it  is  that  which  shall  be, 
and  the  thing  which  is  done  is  the  thing  which  shall 
:ie.  and  there  is  no  new  thing  under  the  sun. 
Is  there  anything  whereof  it  maj  be  .-aid,  'See,  this 
is  new  r'  it  hath  been  already  of  old  time  which  was 
before  us." 

In  a  consideration  of  the  field  of  electro-chemistry 
and  the  recent  progress  and  development  therein 
there  are  two  points  which  are  strikingly  apparent  to 
the  explorer  into  this  realm;  First,  that,  of  ail 
the  things  nndei  the  sun.  the  newest,  least  developed, 
and  distinguished  by  the  consciousness  it  forces 
upon  mankind  of  the  obscure  and  hidden  things  of 
nature,  is  that  branch  of  modern  science  known  as 
electro-chemistry;  and  second,  that  while  it  is  only 
about  15  years  since  the  development  of  the  theories. 
atory  experiments  and  calculations  of  Arrhen- 
111s.  Nernst,  '  Istwald,  Helmholtz,  Van't  Hoff  and 
.  ther,.  which  forqi  the  foundation  and  groundwork 
.-I  electro-chemistry,  yet  e\en  in  this  short  time 
remarkable  progress  has  been  made  in  the  com- 
mercial application  of  the  principles  laid  down  by 
Vet,  notwithstanding  this  [act,  there 
is  almost  unlimited  scope  for  new  and  useful  dis- 
coveries in  this  field,  simply  because  of  its  uiiex- 
1  regions  and  of  the  obscure  and  hidden  nature 
of  its  treasures. 

In  this  paper  it  is  the  intention  to  review  in  part 
the  more  recent  progress  in  electro-chemistry,  with 
particular  reference  to  its  commercial  application; 
but  before  taking  this  up  it  will  be  helpful  to  note 
briefly  some  of  the  theories  and  principles  from 
which  the  commercial  industries  have  been  devel- 
oped. 

Almost  all  of  the  commercial  processes  have  been 
worked  out  from  conditions  and  reactions  wdiich 
were  well  known  in  the  laboratory,  and  which  had 
formed  the  subjects  of  many  labotatory  experiments. 
The  gap  between  the  laboratory  experiment  and 
success  on  a  commercial  scale  is  often  only  a  slight 
one,  and  the  development  of  any  scientific  principle 
to  a  commercial  success  is  almost  always  a  matter 
of  mechanical  detail  and  engineering  ability.  The 
difference  between  success  and  failure  in  any  in- 
dustrial enterprise  is  often  only  a  matter  of  a  few 
■per  cent.  As  the  manager  of  a  large  industry  said 
the  other  day:  "The  man  who  saves  the  last  10 
per  cent,  is  the  man  who  turns  failure  into  success." 
As  an  illustration  of  the  margin  upon  which  some 
of  our  industries  are  operated,  it  may  be  mentioned 
that  one  of  the  largest  packing-houses  in  Chicago 
last  year  carried  on  a  business  with  a  margin  of 
only  two  per  cent. 

For  this  reason  the  discovery  of  scientific  facts 
and  the  determination  of  the  laws  which  govern  them 
arc  generally  the  achievement  of  one  class  of  dis- 
coverers, the  scientists  and  theoretical  investigators, 
while  the  application  of  these  principles  and  laws 
to  the  needs  and  requirements  of  mankind  in  the 
shape  of  commercial  industries  is  the  work  of  an- 
other class  of  explorers,  the  engineers  and  technical 
men;  and  to  men  of  these  types  must  we  look,  not 
only  for  the  industries  that  exist  to-day,  but  for 
the  new  activities  and  products  in  the  realm  of  elec- 
tro-chemistry of  the  future. 

Much  of  the  electro-chemical  nomenclature  is  the 
gift  of  Faraday,  who  assumed  motion  of  ponderable 
mailer  to  take  place  in  a  solution  through  which 
the  electric  current  is  passing,  in  order  to  explain 
the  observed  phenomena.  The  particles  of  matter 
thus  moving  with  the  electric  current  Faraday  called 
ions.  The  surface  to  which  the  cathions  move  is 
the  cathode,  and  the  surface  to  which  the  anions 
is  the  anode.  The  cathions  always  move  with 
the  current,  and  thus  collect  at  the  cathode,  the 
anode  being  the   positive  electrode. 

The  dissociation  theory  of  Arrhenius  is  the  founda- 

'i"ii  uf  the  scientific  electro-chemistry  of  to-day.     It 

•     that     the     molecules   of  the   electrolytes   in 

miil us  solutions  are  already  dissociated  into  their 
two  ions,  which  are  loaded  with  their  respective 
and  I  lint  an  electric  current,  there- 
nni  required  to  split  up  the  molecule  pre- 
viously.  While  under  ordinary  conditions  the  ions 
move  irregularly  to  and  fro  among  the  water  molc- 
ctilcs,  if  a  difference  of  potential  is  established  be- 
tween the  electrodes  immersed  in  the  solution,  then, 
according  to  Arrhenius,  the  ions  follow  definite 
paths,  moving  to  their  respective  electrodes  with  a 
much  more  rapid  motion. 

Van't  I  loff's  theory  of  solutions  was  brought 
forth  simultaneously  with  the  theory  of  Arrhenius 
and  has  mad'  ii  possible  to  bind  together  and  to 
1  stablish  on  a  theoretical  foundation  a  number  of 
phenomena  which  could  not  before  be  brought  into 
line  with  one  another.  This  theory  is  directly  con- 
ed with  Nernst's  theory  of-the  origin  of  the  cur- 
rent and  the  solution  pressure  of  the  metals,  and  is 
based  on  the  discovery  of  osmotic  pressure.  It  as- 
serts that  Boyle's  and  Avogadro's  law.  which  is  PV 
r=  RT.  that  is.  the  volume  of  a  gas  multipled  by  its 
pressure  is   equal    to  a   constant    multiplied  by  the 

1.  Read  before  the-  Chicago  Electrical  association.  March  2, 
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absolute  temperature,  is  applicable  to  solutions  when 
osmolic  pressure  is  substituted  foi  gas  pressure  and 
solution  volume  is  substituted  for  gas  volume. 
That  is.  the  molecules  of  a  dissolved  substance  exert 
the  same  pressure  against  a  semi-permeable  mem- 
brane during  u-motic  processes  as  they  would  exert 
against  the  walls  of  a  vessel  were  they  in  a  gaseous 
state  at  the  same  temperature  and  the  same  concen- 
tration. 

Nernst  has  calculated  the  difference  of  potential 
between  the  metals  and  electrolytes,  and  has  given 
an  explanation  of  the  origin  of  this  difference.  For 
this  purpose  he  introduced  the  conception  of  elec- 
trolytic solution  pressure.  As  a  liquid  evaporates 
from  its  surface  until  the  pressure  of  the  vapor  so 
produced  is  equal  to  the  evaporation  pressure  of  that 
liquid,  so,  inasmuch  as  evaporation  and  solution  are 
analogous  processes,  a  salt  must  dissolve  in  water 
until  the  osmotic  pressure  of  the  solution  is  in 
equilibrium  with  the  special  solution  pressure  of  the 
salt  in  question.  Similarly,  there  is  in  each  metal, 
according  to  Nernst,  a  force  conditioned  only  by 
the  chemical  nature  of  the  metal,  which  tends  to  dis- 
solve metallic  atoms  in  the  form  of  ions.  This  force, 
which  is  called  the  solution  pressure,  comes  into 
play  when  the  metal  is  immersed  in  an  electrolyte. 

Each  metal  has  a  special  solution  pressure  which 
is  dependent  on  the  nature  of  the  metal,  and  which 
must  be  connected  in  a  very  intimate  way  with  the 
chemical  affinity  of  the  metal.  Chemical  energy  is 
the  ultimate  source  of  the  electrical  energy  which  is 
obtained  from  galvanic  cells.  In  a  suitable  appa- 
ratus— the  galvanic  cell — chemical  energy  is  trans- 
formed into  electrical  energy.  ,  But  as  the  process 
is  essentially  dependent  on  a  solution  of  the  metal 
of  the  anode,  the  result  of  which  is  a  removal  of 
cathions  from  the  electrolyte  that  surrounds  the 
cathode;  so  the  manner,  in  which  the  chemical  energy 
makes  itself  apparent  in  that  transformation  of 
energy  is  of  the-  nature  of  a  pressure  force. 

Ostwald' drew  especial:  attention  to  the  fact  that 
changes  in-  the  charges;  of  the  ions  generally  take 
place  m  all  chemical  processes'  that  occur  between 
electrolytic  reducing  and  oxidizing  agents,  and  that 
these  changes  are  a  consequence  of  the  different 
tendencies  of  the  ions  to  give  up  further  quantities 
-of  electricity.  Moreover,  he  has  proved  that  such 
an  electromotive  process  can  be  brought  about  if 
the  electrolytes  are  placed  in  separate  vessels  which 
are  connected  by  an  indifferent  electrolyte,  and  elec- 
trodes, on  which  these  changes  of  charges  can  occur, 
are  present  in  the  electrolyte.  Platinum  or  carbon 
is  a  suitable  material  for~flie  ""electrodes,  because 
the  latter  are  only  required  for  the  metallic  conduc- 
tion of  the  electricity,  but  do  not  themselves  enter 
into   any  reaction   with  the  electrolytes. 

Ostwald  classes  the  gas  cells,  about  the  theory  of  , 
which  there  has  been  much  dispute,  among  reduction 
and  oxidation  cells,  and  by  so  doing  he  gives  a 
very  simple  explanation  of  the  production  of  the 
current  in  these  cells.  He  states  that  only  those 
electrodes  are  suitable  for  gas  cells  which  are  able 
to  occlude  gases.  For  it  is  only  when  it  is  occluded 
that  a  gas  is  in  a  condition  to  manifest  its  electrolytic 
solution  pressure,  and  this  is  especially  the  case 
with  hydrogen.  A  consideration  of  the  problem 
suggested  by  Ostwald  will  be  interesting,  as  show- 
ing the  possibility  of  the  chemical  energy  of  carbon 
being  transformed  directly  into  electrical  energy. 
It  is  evident  that  the  technical  realization  of  this 
idea,  suggested  by  science,  would  be  followed  by 
consequences  in  comparison  with  which  even  the 
steam  engine  would  be  eclipsed.  For  on  the  one 
hand,  electrical  energy  is  that  form  of  energy  which 
is  most  easily  and  most  completely  changeable  into 
other  forms  of  energy,  and,  on  the  other  hand,  the 
enormous  losses  of  energy  would  be  avoided- which 
are  inherent  in  the  methods  now  employed  for  pro- 
ducing electricity  by  generators  driven  by  steam 
power. 

The  principle  of  Ostwald's  element  of  the  future 
has  already  been  supplied  by  the  gas  element.  Gen- 
erator gas,  such  as  is  produced  by  gasifying  carbon, 
would  have  to  be  supplied  as  the  anode,  and  air  as 
the  cathode  of  a  gas  cell.  Electricity  would  then  be 
obtained  by  burning  fuel,  just  as  the  chemical  com- 
bination of  hydrogen  and  oxygen  is  the  cause  of 
the  formation  of  a  current  in  the  gas  clement.  The 
difficulty  is  to  find  suitable  electrolytes,  which  shall 
not  attack  the  electrodes,  and  which  shall  themselves 
act  only  as  an  accommodating  medium  without 
thereby  being  exhausted. 

The  conclusion  reached  by  Nernst,  in  accordance 
with  the  agreement  between  theory  and  practice,  is 
that  the  electromotive  force  of  a  cell  has  its  origin 
essentially  in  those  places  where  the  metals  and 
their  electrolytes  come  into  contact  with  each  other. 

The  following  is  a  list  of  the  metals,  arranged  in 
order  of  their  solution  pressures,  and  is  to  be  con- 
sidered as  the  true  electromotive  series  of  these 
metals.  Such,  a  series  is  essentially  chemical  in  its 
character,  as  the  solution  pressure  is  a  chemical 
constant  of  each  metal.  If  the  metals  are  arranged  in 
accordance  with  their  readiness  to  undergo  oxida- 
tion, the  order  is  the  same:  Mg,  Al,  Zn,  Fe,  Co, 
Xi.    Pb,   H,   Sn,   Cu,   Hg,   Pd,   Pt.  Au. 

It  is  to  be  expected  that  the  future  researches  in 
electro-chemistry  will  much  extend  this  list,  and 
these  labors  which  are  reserved  for  the  future  will 
not  only  contribute  to  the  more  exact  extension  of 
the  new  electro-chemical  theories,  but,  as  Ostwald 
insists,  they  will  also  be  productive  of  fruit  in  the 
field  of  pure  chemistry,  in  so  far  as  they  will  make 
determinations  of  the  chemical  affinities  possible. 
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Having  briefly  noted  some  of  the  laws  and  theo- 
ries of  electro-chemistry,  the  commercial  develop- 
ment of  electro-chemical  industries  presents  itself 
as  the  most  modern  of  scientific  applications  and 
may  be  classified  under  four  general  heads: 
I.  Manufacture  of  chemicals. 
II.  Refining  of  metallic  products  by  the  elec- 
trolysis of  molten  solutions. 

III.  Electro-deposition,  including  galvanizing  and 
plating  and  the  reduction  of  metals  from  their  ores, 
salts,  etc. 

IV.  Batteries — primary  and  secondary — including 
all  galvanic  elements  and  the  problem  of  electricity 
direct  from  coal. 

I.  The  application  to  the  manufacture  of  chem- 
icals, both  organic  and  inorganic,  is  progressing 
with  increasing  rapidity,  and  it  is  of  interest  to  note 
that  this  progress  has  been  simultaneous  with  the 
progress  in  the  reduction  of  the  cost  of  production 
of  the  electric  current  and  the  utilization  of  water- 
power. 

The  application  in  the  last  year  to  the  manufacture 
of  organic  chemicals  is  particularly  interesting,  be- 
cause of  the  peculiar  conditions  arising  with  the 
introduction  of  electro-chemistry  to  these  complex 
materials. 

Time  will  permit  only  of  the  enumeration  of  some 
of  the  chemicals  thus  produced  and  the  description 
of  the  manufacture  of  one  as  typical,  namely,  the 
production   of  caustic  soda  and  bleaching  powder. 

Some  of  these  chemical  products  are  metallic 
sodium,  chlorate  of  potash,  caustic  potash,  caustic 
soda  and  carbonate  of  lead  or  white  lead,  etc.,  using 
the  principle  of  electrolysis,  and  calcium  carbide 
and  carborundum,  using  the  heating  power  of  the 
electric  arc. 

The  electrolytic  alkali  industry  and  the  manufac- 
ture of  caustic  soda  and  bleaching  powder  are  based 
on  the  fact  that  sodium  chloride  or  common  salt 
in  solution  can  be  electrolyzed  into  its  two  ele- 
ments, sodium  and  chlorine.  This  can  be  accom- 
plished by  the  use  of  either  of  two  principles,  one 
of  which  is  the  affinity  of  the  metal  sodium  toward 
water,  uniting  with  it  to  form  sodium  hydroxide,  or 
caustic  soda,  directly,  and  the  other  is  the  affinity 
of  sodium  toward  mercury,  uniting  with  it  to  form 
sodium  amalgam. 

These  two  principles  have  formed  the  basis  of  an 
endless  number  of  processes,  one  set  employing  a 
diaphragm  between  the  anode  and  cathode,  and 
based  on  the  first  principle,  and  the  other  set,  known 
as  the  mercury  processes,  based  on  the  second  prin- 
ciple. It  should  be  noted,  as  pointed  out  above, 
that  from  this  point  of  the  establishment  of  the  basic 
principle,  the  operations  resolve  themselves  into 
questions  of  engineering  and  mechanical  detail,  and 
the  two  processes  representing  the  survival  of  the 
fittest  are  the  LeSueur  process,  operating  at  Rum- 
ford  Falls,  Me.,  which  is  a  type  of  the  processes 
employing  diaphragms,  and  the  Castncr-Kellner 
process  in  England,  recently  perfected  by  Solvay, 
which  is  a  type  of  the  processes  using  mercury  and 
sodium  amalgam. 

The  evolution  of  the  diaphragm  cell  up  to  Le- 
Sueur's  arrangement  is  very  interesting,  as  showing 
ihe  difficulties  and  obstacles  which  had  to  be  over- 
come. At  first  a  suitable  diaphragm,  which  would 
be  at  all  durable,  had  to  be  obtained,  in  order  that 
the  electrolyte  in  the  cathode  compartment  should 
not  diffuse  into  the  anode  compartment,  and  thus 
cause  injurious  secondary  reactions. 

This  diffusion  has  never  been  wholly  prevented, 
and  as  a  result  the  carbon  anode  proved  objection- 
able. 

According  to  Mr.  Parsons,  who  is  associated  with 
the  company  at  Rumford  Falls,  the  first  practical 
working  cell  devised  and  used  consisted  of  n  bell 
of  earthenware  containing  gas  carbon  anodes  and 
having  its  mouth  covered  by  a  diaphragm  which 
was  in  contact  with  the  cathode  and  was  held  in 
place  by  iron-wire  gauze,  which  formed  the  cathode 
of  the  cell.  The  whole  was  placed  in  an  iron  tank 
containing  saturated  brine,  and  the  bell  was  filled 
with  brine  to  a  level  above  that  of  the  cathode  com- 
partment. The  electrodes  were  thus  close  together 
and  the  internal  resistance  of  the  cejl  was  small. 
The  iron-wire  gauze  forming  the  cathode  was  never 
in  contact  with  the  chlorine  gas  evolved  at  the 
anode,  and  was  so  little  acted  upon  by  the  caustic 
soda  that  it  was  one  of  the  most  permanent  parts 
of  the  cell.  This  is  also  true  of  the  iron  tanks  con- 
taining the  cells  and  caustic  solution.  The  dia- 
phragm consisted  of  asbestos,  and  had  to  be  re- 
newed every  few  weeks.  This  diaphragm  was  by 
no  means  expected  to  entirely  prevent  all  diffusion 
of  sodium  hydroxide  into  the  anode  compartment, 
nor  of  some  hypochlorite  in  the  reverse  direction, 
but  it  did  largely  prevent  the  two  solutions  from 
mixing.  Such  a  cell  gave  a  working  efficiency  of 
about  70  per  cent.,  and  could  be  worked  with  an 
electromotive  force  of  about  four  volts.  It  was 
soon  found  that  the  earthenware  bell  was  not  a 
practical  form  of  apparatus,  as  it  was  easily  broken, 
and  even  cracked  by  change  of  temperature.  Con- 
sequently, a  new  form  of  covering  was  devised,  made 
from  slate,  with  a  spruce  frame,  which  came  in  con- 
tact with  the  caustic  solution  only,  and  was  little 
affected  thereby. 

The  reactions  took  place  in  the  electrolysis  of  the 
sodium  chloride,  forming  sodium  at  the  cathode 
and  chlorine  at  the  anode,  the  sodium  immediately 
attacking  the  water  in  the  anode  compartment,  giving 
off  hydrogen  and  leaving  sodium  hydroxide  in  solu- 
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tion,  and  the  chlorine  gas  passing  off  'through  a 
conducting  pipe  to  the  lime  chamber. 

The  chief  difficulty  of  the  process  has  always  been 
to-  keep  the  sodium  hydroxide  in  its  proper  com- 
partment, for  with  the  very  best  of  diaphragms  a 
limited  amount  of  diffusion  into  the  anode  compart- 
ment will  take  place.  Secondary  reactions  at  once 
set  in  between  any  diffused  sodium  hydroxide  and 
the  chlorine  present,  forming  sodium-hypochlorite, 
which  in  turn  will  partially  diffuse  into  the  outer 
space,  is  oxidized  into  sodium  chlorate  during  the 
evaporation  of  the  cathode  solution,  and  is  eventu- 
ally recovered  as  a  by-product  in  the  form  of  potas- 
sium chlorate.  Besides  the  formation  of  hypo- 
chlorite, the  diffused  sodium  hydroxide  is  itself  par- 
tially electrolyzed,  and  the  oxygen  produced  will 
immediately  attack  the  carbon  of  the  anode,  very 
much  complicating  matters  by  forming  carbon 
dioxide.  The  electrolysis  of  sodium  hypochlorite 
will  also  give  rise  to  nascent  oxygen  and  increase 
the  amount  of  carbon  dioxide  produced.  This  for- 
mation of  carbon  dioxide  is  a  very  serious  matter 
in  the  production  of  bleaching  powder,  for,  unless 
removed  from  the  chlorine  gas,  it  renders  impossible 
the  manufacture  of  a  standard  grade.  The  carbon 
anodes  may  be  graphitized,  rendering  them  much 
more  resistant,  but  this  difficulty  is  entirely  eradi- 
cated when  platinum  is  used.  All  of  these  injurious 
reactions  in  the  anode  compartment  have  been,  with- 
out reference  to  the  diaphragm,  largely  overcome 
by  two  patents  of  LeSueur,  which  are  essential  to 
the  successful  production  of  sodium  hydroxide  and 
chlorine  by  any  method  of  electrolyzing  salt  solu- 
tion and  using  a  diaphragm.  The  first  of  these  is 
to  keep  the  liquid  of  the  anode  compartment  at  a 
higher  level  than  that  of  the  cathode,  thus  diminish- 
ing the  entrance  of  sodium  hydroxide  by  diffusion, 
and  the  second  is  to  keep  the  liquid  in  the  anode 
compartment  slightly  acidified  with  hydrochloric 
acid.  This  hydrochloric  acid  at  once  decomposes 
any  hypochlorite,  and  is  itself  oxidized,  so  that  all 
of  its  chlorine  is  regained  in  the  form  of  that  gas. 
No  chlorine  is  lost  by  this  operation,  for  the  chlorine 
obtained  as  bleaching  powder  is  just  so  much  greater 
than  the  equivalent  of  sodium  hydroxide  as  the 
amount  of  chlorine  in  the  hydrochloric  acid  added. 

The  LeSueur  cells  at  present  in  operation  at 
Rumford  Falls  embody  all  the  essential  features  just 
outlined,  but  are  larger,  simpler  of  construction,  and 
the  carbon  anode  has  at  last  been  discarded  in  favor 
of  the  special  form  of  platinum-iridium  anode,  re- 
cently invented  by  LeSueur.  The  cell  now  used, 
shown  in  Fig.  1,  is  contained  in  a  tank  five  by  nine 
feet  and  1Y2  feet  deep,  made  of  quarter-inch  boiler 
steel.  Excepting  the  asbestos,  which  composes  the 
diaphragm,  the  wire  netting  of  the  cathode  and  the 
materials  of  the  positive  electrode,  it  is  built  en- 
tirely of  spruce,  brick,  Portland  cement,  sand  and 
slate.  These  substances  are  so  disposed  in  the  cells 
as  to  be  practically  permanent,  the  wood  being  ex- 
posed to  no  action  except  that  of  the  caustic  solu- 
tion, which  has"  little  effect  on  it.  Troublesome  joints 
are  closed  with  a  specially  prepared  elastic  cement. 
The  diaphragms  are  made  in  the  form  of  troughs, 
for  the  purpose  of  permitting  the  easy  egress  of  the 
hydrogen  bubbles.  The  diaphragm  rests  directly  on 
'he  wire-netting  cathode,  and  the  hydrogen,  finding 
its  way  to  the  higher  level,  is  led  off  in  pipes.  The 
ceiling  of  the  cell  consists  of  slabs  of  slate,  through 
which  pass  the  glass  tubes  to  which  the  anodes  are 
attached.  These  anodes  are  so  constructed  that  a  very 
large  anode  surface  is  presented,  at  a  very  low  cost, 
considering  that  they  are  not  in  the  nature  of  plati- 
num-plated, but  are  of  solid  metal.  Sixty  anodes 
are  used  en  an  average  for  each  cell,  and  their  total 
cost  for  a  cell  producing  55  pounds  of  caustic  soda 
per  day  is  $40.  The  total  cost  for  the  renewal  of  the 
platinum  is  less  than  half  the  cost  of  the  bare  car- 
bon alone,  while  with  it  no  carbon  dioxide  can  pos- 
sibly be  produced. 

As  the  cells  are  now  constructed,  a  current  of 
1. 000  amperes  is  passed  through  each  cell  under  a 
pressure    of  6V2   volts.     This    high   voltage,    for  an 


of  over  90  per  cent,  chlorine  efficiency,  but  the  effi- 
ciency calculated  upon  the  sodium  hydroxide  pro- 
duced  is   not   quite    so   high. 
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FIG.  I.       RECENT    PROGRESS    IN     ELECTRO-CHEMISTRY. 

electrolytic  cell,  is  by  no  means  an  essential  of  the 
process,  but  as  the  cost  of  power  to  the  company 
at  Rumford  Falls  is  only  $8  per  electrical  horse- 
power per  year,  it  is  economical  to  run  the  cells  at 
this  voltage,  forcing  through  them  all  the  current 
they  can  take  without  undue  heating.  The  dia- 
phragms have  an  average  life  of  seven  wreeks,  and 
some  have  been  used  24  consecutive  weeks  without 
renewal. 

The  cells  are  arranged  22  in  series,  and  three  series 
are  run  in  parallel  on  two  generators.  The  hydrogen 
is  used  only  for  working  platinum,  the  larger  part 
being  allowed  to  escape  into  the  atmosphere.  The 
chlorine  is  conducted  by  earthenware  pipes  to  lead 
chambers  and  absorbed  by  lime  for  bleaching  pow- 
der. The  caustic' solution  is  concentrated  by  evap- 
oration in  a  vacuum,  and  is  separated  from  the  larger 
part  of  undecomposed  salt  by  centrifugals. 

The  solution  is  then  boiled  down  in  iron  kettles 
to  a  first-quality  caustic  soda,  analyzing  about  74 
per  cent,  of  sodium  oxide. 

Whole  sets  of  22  cells  have  shown  daily  averages 


Increasing  the   Efficiency  of  Steam 
Engines.1 

By  Frank  H.   Mason. 

The  recent  centennial  anniversary  of  the  Royal 
Technical  High  School  at  Charlottenburg  was  made 
the  occasion  of  several  important  announcements 
concerning  the  work  of  that  renowned  institution, 
which  embodies  in  a  remarkable  degree  the  advanced 
technical  science  which  has  done  so  much  to  push 
Germany  forward  into  the  front  rank  of  manufac- 
turing nations.  Among  these,  the  first  rank  is,  by 
common  consent,  accorded  to  the  paper  of  Professor 
E.  Josse,  head  of  the  mechanical  laboratory,  in 
which  are  described  with  elaborate  detail  the  results 
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phurous  acid  (H^SO.-i),  which  is  not  only  cheap  and 
easily  obtained,  but  has  the  further  advantage  of  a 
viscous  consistency  and  lubricates  the  inner  working 
surfaces  of  the  machinery  without  corroding  them. 
Their  demonstrations,  although  not  practically  con- 
clusive, were  so  promising  that  Professor  Josse,  as 
a  technical  authority  on  this  subject,  took  up  the 
problem,  and  after  several  months  of  highly  sat- 
isfactory laboratory  experiment,  caused  to  be  con- 
structed and  connected  with  an  ordinary  working 
steam  engine  of  the  compound  type  an  additional 
condenser  and  auxiliary  engine,  the  power  of  which 
could  be  exactly  measured. 

Referring  to  the  diagram,  in  which  dimensions 
are  given  in  millimeters,  (H)  and  (N)  represent  the 
high  and  low-pressure  cylinders  of  an  ordinary  com- 
pound steam  engine,  with  a  stroke  of  500  millimeters 
(19.69  inches)  and  a  speed  of  41.5  revolutions  per 
minute.  From  the  low-pressure  cylinder  (Nj  the 
exhaust  steam  passes  into  the  surface  condenser, 
called  in  the  diagram  the  ''vaporizer."     In  this  va- 
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of  his  experiments  with  an  original  and  highly  in- 
teresting process  for  increasing  the  efficiency  01 
steam  engines  by  utilizing  the  heat  of  the  exhaust 
steam  for  evaporating  another  liquid  having  a  lower 
boiling  point  than   water. 

It  is  well  known  that  the  steam  boiler  and  engine, 
notwithstanding  all  improvements  which  it  has  un- 
dergone during  the  past  100  years,  and  its  incalcul- 
able services  to  mankind,  is  nevertheless  a  wasteful 
and  extravagant  device  for  converting  the  energy 
stored  in  fuel  into  mechanical  power.  The  ordinary 
simple,  high-pressure  engine,  which,  after  passing 
steam  througli  one  cylinder,  discharges  it  into  the 
air,  utilizes  hardly  more  than  five  per  cent,  of  the 
value  of  the  fuel  consumed  under  its  boiler.  The 
compound  engine,  in  which  the  steam,  after  passing 
successively  through  two,  three  or  more  cylinders. 
is  condensed,  and  the  warm  water  of  condensation 
restored  to  the  boiler,  utilizes,  under  favorable  condi- 
tions. 12  to  13  per  cent,  of  the  fuel  energy,  and  there 
the  economy  appears  to  have  stopped.  An  eminent 
American  engineer  has  recently  published  an  article 
reviewing  the  development  of  the  steam  engine,  and 
closes  his  essay  with  the  expressed  opinion  that 
with  the  compound  machines  and  improved  cut-off  of 
recent  years,  the  practical  limit  of  efficiency  of  the 
steam  engine  has  been  reached.  The  invention  de- 
scribed by  Professor  Josse  introduces  a  novel  ele- 
ment into  the  problem  and  opens  a  new  chapter  in 
the   record  of   steam-engine   development. 

The  process  is  the  joint  discovery  of  Mr.  G.  Behr- 
end,  a  Hamburg  engineer,  and  Dr.  Zimmermann  of 
Ludwigshafen ;  and.  although  first  patented  in  1889. 
it  has  only  recently  been  matured  and  its  applica- 
tion perfected  by  the  employment  of  an  auxiliary 
engine,  which,  utilizing  the  heat  contained  in  the 
exhaust  steam,  gains  as  high  as  56  per  cent,  addi- 
tional motive  power  without  increasing  the  expen- 
diture of  fuel.  The  principle  and  process  involved 
are  simple,  and  mav  be  briefly  described,  as  follows: 

It  is  plain  that,  with  all  progress  which  has  hitherto 
been  made  in  steam-engine  practice  through  higher 
pressures,  superheated  steam,  economical  cut-offs  or 
successive  cylinders,  there  is  always  an  important 
and  inevitable  loss  of  heat  energy  when  the  steam, 
having  done  its  work,  is  discharged  into  the  open 
air  or  changed  back  to  water  by  contact  with  cold 
water  in  a  condenser.  When  the  exhaust  is  into  the 
open  air.  the  steam  has'a  temperature  of  about  1000 
Celsius  (2120  Fahrenheit);  when  it  passes  into  a  con- 
denser, the  steam  has  a  temoerature  of  6o°  to  700 
Celsius  (liO°  to  1600  Fahrenheit),  according  to  the 
vacuum.  The  corresponding  latent  heat  of  steam, 
given  up  upon  change  of  form  from  steam  to  hot 
water,  has  hitherto  run  to  waste  in  the  condensing 
or  cooling  water,  or  in  the  air.  Messrs.  Behrend 
and  Zimmermann  attacked  the  problem  of  utilizing 
this  wasted  caloric  by  emploving  it  to  create  a  new 
supply  of  steam  by  evaporating  some  liquid  which 
has  a  lower  boiling  point  that  water,  and  for  this 
purpose   they  chose,   after  many   experiments,    sul- 
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porizer  or  condenser,  the  cooling  medium  used,  in- 
stead of  water,  is  liquid  sulphurous  acid  (H2SO3), 
which  has  a  boiling  point  so  low  that  it  is  imme- 
diately decomposed  by  the  heat  of  the  exhaust  steam, 
whereby  the  sulpher  dioxide  gas  (SO;)  is  liberated, 
which  passes  over  into  the  cylinder  of  the  auxiliary 
engine  (S),  where  its  wrork  is  done,  as  in  an  ordi- 
nary steam  engine.  The  auxiliary  cylinder  has  a 
diameter  of  300  millimeters  (11.81  inches)  and  a 
stroke  of  500  millimeters,  with  a  speed  of  77  revolu- 
tions per  minute. 

After  passing  through  this  cylinder,  the  sulphur- 
ous vapor  enters  the  surface  condenser,  around  the 
tubes  of  which  cold  water  flows,  as  in  an  ordinary 
steam  plant.  Here  the  sulphurous  vapor  is  con- 
densed to  liquid  and  is  forced  by  the  pump  (P)  back 
into  the  vaporizer,  where  it  begins  its  cycle  again, 
the  same  SO?  being  used  over  and  over  again  in- 
definitely. There  are,  therefore,  in  fact,  two  con- 
densers, the  first  serving,  as  it  were,  as  a  boiler  or 
steam  generator  for  the  auxiliary  engine;  and  this 
boiler,  instead  of  being  fired  by  coal,  obtains  all  its 
heat  from  the  exhaust  of  an  ordinary  steam  engine, 
and,  instead  of  converting  water  into  steam,  evap- 
orates a  liquid  which  is  much  more  volatile,  i.  e., 
has  a  far  lower  boiling  point. 

In  the  long  series  of  recorded  tests  with  the  plant 
employed,  the  following  results  were  attained: 

The  steam  engine  is  of  the  compound  type,  of 
good,  modern  construction,  and  being  given  a  steady 
load,  developed  34  indicated  horsepower,  with  a 
consumption  of  S.6  kilogrammes  (18.06  pounds)  of 
steam  per  indicated  horsepower-hour.  The  auxiliary 
machine  working  with  the  sulphurous  vapor  indi- 
cated 19  horsepower — that  is.  an  increase  of  56  per 
cent,  and  yielding,  instead  of  one  horsepower,  1.56 
horsepower  for  the  same  steam  consumption,  and 
reducing  the  steam  consumption  from  8.6  kilo- 
grammes to  5.5  kilogrammes  (from  18.96  to  12.13 
pounds)  per  indicated  horsepower. 

The  experiments  showed  on  the  average  that  for 
every  15  kilogrammes  (33.169  pounds)  of  steam  pass- 
ing through  the  main  engine,  one  horsepower  could 
be  gained  in  the  auxiliary  machine.  Applied,  there- 
fore, to  an  ordinary  single-cylinder  steam  engine. 
exhausting  into  the  air  at  high  temperature,  the 
percentage  of  power  saved  by  this  new  device  would 
be  very  much  higher  than  the  economy  reached  in 
these  experiments,  which,  as  has  been  shown,  were 
made  with  a  highly  improved  compound  engine. 
From  the  average  of  these  experiments,  it  may  be 
broadly  stated  that,  given  a  fairly  economical  com- 
pound engine,  using  7%  kilogrammes  (16.5  pounds) 
of  steam  per  indicated  horsepower-hour,  half  an  in- 
dicated horsepower  could  be  produced  in  the  aux- 
iliary machine  for  every  indicated  horsepower  de- 
veloped in  the  main  engine.  Assuming  an  average 
vacuum  of  60  centimctrs  (23.62  inches,  corre- 
sponding to  a  temperature  of  6o°  Celsius  (1400  Fahr- 
enheit), the  saving  of  heat  must  be  accomplished 
by  using  a  liquid  which  can  be  vaporized  to  a  high 
pressure  at  or  below  that  temperature.  Assuming, 
further,  the  upper  and  lower  limits  of  temperature 
within  which  the  operation  is  confined  to  be  6o°  and 
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20°  Celsius  (140°  and  67°  Fahrenheit),  the  pressure  of 

the  sulphurous  vapor  would  range  from  10.05  down 

_   iS   atmospheres    above    open-air  pressure.     A 

working  pressure  as  high  as  ordinary  steam-boiler 

ire  is.  therefore  readily  obtained  at  a  compara- 
tively  moderate  temperature.  Moreover,  the  volume 
of  sulphurous-acid  vapor  necessary  to  contain  the 
number  of  heat  units  corresponding  to  the  work  to 
be  performed  is  much  smaller  than  the  volume  of 
steam  which  would  be  required  for  the  same  pur- 
pose. As  the  saving  to  be  effected  by  the  auxiliary 
engine  depends  directly  upon  the  difference  between 
the  highest  and  lowest  temperatures  involved,  the 
greatest  gain  will,  therefore,  be  made  either  when 
the  water  in  the  surface  condenser  is  as  cold  as  pos- 
ir  when  the  heat  of  the  exhaust  steam  from 
the  engine  is  at  a   maximum,  as  is   the   case   with 

jle-cylinder  steam  engine  without  condenser, 
may  be  anywhere  up  to  2120  Fahrenheit. 
The  expense  of  this  improvement  is  practically  all 
in  the  construction  cost  of  the  vaporizer,  condenser 
and  auxiliary  engine  itself,  and  its  economy  may  be 
realized  from  the  fact  that  the  exhaust  steam  from 
a  j.coo-horsepower  central-station  engine  should 
furnish  power  to  drive  an  additional  1.000-horse- 
power  engine,  which  can  be  connected  as  an  extra 
cylinder  to  the  steam  engine  or  run  independently, 
and  thus  increase  by  50  per  cent,  the  power  devel- 
oped without  adding  a  pound  to  the  quantity  of 
fuel  consumed.  When,  in  view  of  the  present  coal 
famine  throughout  Europe,  it  is  remembered  that 
the  steam-engine  energy  of  Germany  alone,  afloat 
and  ashore,  is  not  less  than  3,717,264  horsepower, 
the  commercial  importance  of  such  an  improvement 
will  be  readily  apparent. 

What  Electricity  Is  Believed  co  Be. 
In  a  recent  address  before  the  American  Institute 
oi  Electrical  Engineers  Mr.  A.  V.  Abbott  of  Chi- 
cago, the  author  of  "Electrical  Transmission  of 
Energy,"  stated  the  present-day  conception  of  elec- 
tricity in  a  clear  and  interesting  manner.  Those  per- 
sons who  are  fond  of  asking  the  question,  "What  is 
electricity?"  may  read  Mr.  Abbott's  subjoined  re- 
marks with  profit: 

"All  modern  inventions  and  discoveries  are  based 
upon  new  applications  in  the  utilization  of  energy. 
We  do  not  rind  out  new  things,  and  we  make  very 
few  new  material  combinations.  But  what  the  nine- 
teenth century  is  remarkable  for  are  the  discoveries, 
the  inventions,  the  applications,  the  utilizations,  of 
the  various  forms  of  that  which  we  now  term  energy. 
"It  is  but  200  years  ago  that  heat  was  supposed 
to  be  a  material  substance.  Newton  thought  that 
light  was  an  essence,  a  something  emitted  by  each 
shining  body.  And  it  is  barely  50  years  since  Joule 
and  Mayer  demonstrated  the  mechanical  equivalent 
of  heat  and  work.  So,  one  after  another,  sound, 
heat  and  light  have  been  shown  to  be  (as  Professor 
Tyndall  so  aptly  described  them)  modes  of  motion 
or  forms  of  that  something  which  we  call  energy, 
and  which,  in  its  essence,  is  as  yet  to  us  totally  in- 
comprehensible, totally  unknown.  All  that  we  know 
of  it  is  that,  in  conjunction  with  matter,  certain  phe- 
nomena, certain  results  appear,  that  we  term  mani- 
festations  of  energy. 

"At  the  beginning  of  the  century  Franklin  ex- 
plained electricity  on  the  hypothesis  that  it  was  ma- 
terial substance.  He  asserted  that  a  positively  elec- 
trified body  contained  more  of  a  certain  kind  of 
fluid,  and  a  negatively  electrified  body  less.  We 
can  see  how  that  idea  yet  remains,  because  at  present 
we  talk  of  currents  and  flows;  we  speak  of  elec- 
tricity as  running.  But  there  isn't  any  flow;  there 
isnt  anything  in  the  material  sense  of  the  word. 
Electricity  is  no  more  a  substance  than  the  light 
from  an  incandescent  lamp.  So,  we  are  now  revis- 
ing our  ideas  of  electricity  in  exactly  the  same  way 
that  Young  and  Joule  and  Tyndall  revised  former 
noli,  ms   regarding  heat  and  light. 

"Twenty-five  years  ago  Maxwell  predicted  that 
elcctricitv  would  be  found  to  be  a  manifestation 
kindred  to  the  other  then  known  forms  of  energy. 
We  at  the  present  time  arc  not  positive  that  elec- 
tricity  is  a  mode  of  motion.  We  are  not  quite  sure 
ol  that.  But  I  think  that  the  evidence  is  strongly 
in  favor  of  this  view.  On  the  other  hand,  some 
-1  ientists  .-peak  of  electricity  as  if  it  were  identical 
with  ether,  stating  that  as  it  manifests  properties  sim- 
ilar to  inertia,  that  it  must  be  a  substance.  In 
reality  this  is  only  talk  about  words.  We  never 
talk  of  heat  as  substance;  but  there  is  no  doubt  that 
heat  is  an  ether  manifestation.  We  never  talk  of 
iight  as  a  substance;  but  light  is  undoubtedly  an 
ethereal  manifestation.  In  each  case  the  ether  is 
the  road  or  means  of  communication  whereby  an 
energy  manifestation  taking  place  at  one  point  may 
travel  through  space.  But  the  ether  is  no  more 
energy  than  the  railway  track  is  the  locomotive 
that  runs  over  it.  So,  in  the  future,  the  scientific 
world  will  probably  regard  electricity  from  the  same 
standpoint  that  we  now  consider  light,  as  cthcric 
manifestations. 

"Maxwell,  with  a  mathematical  insight  that  has 
never  been  equaled,  gave  certain  equations,  exprcss- 
ing  in  symbols  all  of  the  electrical  phenomena  with 
which  we  arc  now  acquainted,  and  by  means  of  which 
we  are  able  to  correlate  electricity  and  light  in  such 
a  way  as  almost  to  show  that  the  quintuple  group — 
light,  heat,  electricity,  chemical  action  and  possibly 
the  attraction  of  gravitation  itself— is  a  vast  chain 
in  which  each  form  is  a  link  in  the  circle  that  brings 
every  exhibition  of  energy  back  to  its  origin  in  mo 
tion." 


WESTERN  ELECTRICIAN 

Joseph   Henry  and  Other   American 
Physicists. 

Dr.  T.  C.  Mendenhall  was  one  of  those  who  con- 
tributed to  the  success  of  the  celebration  of  the 
seventy-fifth  anniversary  of  the  Franklin  Institute 
of  Philadelphia.  In  a  brilliant  address,  entitled 
"Some  Notable  Contributions  of  American  Physi- 
cists During  the  Last  Three-quarters  of  a  Century." 
he  spoke  with  discrimination  and  enthusiasm  of  the 
electrical  work  of  Henry  and  his  successors.  Fol- 
lowing is  an  extract  from  the  address: 

In  that  department  of  physics  of  which  but  little 
was  known  a  hundred  years  ago — electricity  and 
magnetism — our  philosophers  have  been  among  the 
first.  At  the  close  of  the  last  century  our  most 
brilliant  scholar  and  diplomat,  Benjamin  Franklin, 
was  the  world's  most  distinguished  electrician. 
When  this  institution  which  bears  his  name  was 
assuming  form  75  years  ago,  one  who  was  des- 
tined to  be  second  only  to  him  in  renown  as  a  stu- 
dent of  electricity  was  just  beginning  a  series  of 
investigations  which  added  great  luster  to  American 
science.  Of  the  work  of  Joseph  Henry  in  elec- 
tricity, most  of  which  was  done  while  he  was  still 
a  very  young  man,  at  the  Albany  Academy,  I  may 
he  permitted  to  quote  what  I  have  said  in  another 
place.  His  first  important  work  was  the  develop- 
ment and  perfecting  of  the  electromagnet.  With 
this  now  commonplace,  but  most  important  elec- 
trical device  three  names  will  always  be  associated. 
Shortly  after  the  announcement  of  Oersted's  brilliant 
discovery,  which  furnished  the  first  connecting  link 
between  electricity  and  magnetism,  Arago  had  an- 
nounced the  interesting  fact  that  if  rods  of  steel 
cr  iron  were  placed  in  a  glass  tube  around  which  a 
wire  was  coiled  so  that  the  adjacent  rings  did  not 
touch  each  other,  they  would  become  magnetic  on 
the  passage  of  a  current  of  electricity  through  the 
wire  Thus,  Oersted's  discovery  that  an  electrical 
current  would  influence  a  magnet  was  supplemented 
by  Arago's,  that  it  would  also  produce  a  magnet. 
Three  or  four  years  later  another  nolable  step  in 
advance  was  made  by  Sturgeon,  in  England,  who 
produced  for  the  first  time  what  has  since  been 
known  as  an  "electromagnet."  He  bent  a  bar  of 
soft  iron  into  the  shape  of  a  horseshoe,  thus  bring- 
ing the  poles  into  the  same  plane  for  greater  con- 
venience; and  he  dispensed  with  the  glass  tube 
used  by  Arago.  by  varnishing  his  iron  .core,  thus 
insulating  the  coils  of  naked  wire,  which  he  wound 
In  a  spiral  about  it.  But  the  most  powerful  electro- 
magnets made  by  Sturgeon's  method  were  insig- 
nificant compared  with  what  Henry  was  able  to 
produce  a  few  years  later.  Instead  of  varnishing 
the  iron  core  and  using  naked  wire,  he  insulated  the 
copper  wire  itself  by  covering  it  with  silk,  and  this 
enabled  him  to  coil  the  wire  closely  and  to  make 
two  or  more  layers  about  the  core.  This  had  the 
effect  of  enormously  increasing  the  strength  of  the 
magnets  produced,  and  Henry  at  once  recognized 
the  importance  of  the  discovery.  But  he  carried  the 
investigation  much  farther,  examining  into  the  re- 
lation of  the  battery  to  the  magnet,  developing  two 
forms  of  the  latter,  which  he  called  "quantity"  and 
"intensity"  magnets,  and  by  the  aid  of  the  latter 
succeeded  in  making  visible  and  audible  signals  at 
the  end  of  a  long  line,  which  had  been  declared 
to  be  impossible  by  Barlow. 

He  actually  set  up  in  the  hall  of  the  Albany  Acad- 
emy a  line  more  than  a  mile  in  length,  through 
which  signals  were  transmitted  without  difficulty, 
and  the  principles  involved  were  so  well  understood 
by  Henry,  that  even  then — in  1832 — he  confidently 
declared  that  transmission  through  any  reasonable 
distance  was  possible.  This  system  was  the  germ  of 
all  modern  telegraphy.  At  about  the  same  time  its 
development  in  Europe  began;  but  at  first,  and  for 
many  years  all  European  systems  were  based  on 
the  phenomenon  discovered  by  Oersted — the  devia- 
tion of  a  needle  on  the  passage  of  an  electric  current 
through  a  conductor  near  and  parallel  to  it.  While 
Henry  was  exhibiting  his  perfectly  conceived  and 
well-executed  scheme  for  electric  transmission  to 
visiting  friends.  Baron  Schilling,  a  Russian  coun- 
cilor of  state,  set  up  a  model  of  his  proposed  elec- 
tric telegraph  before  the  Empercrs  Alexander  and 
Nicholas,  the  first  of  the  many  "needle"  systems 
which  prevailed  in  Europe  for  many  years,  but  which 
were  finally  driven  out  by  the  superior  merits  of 
the  American  system.  Schilling's  telegraph  re- 
quired 36  needles  for  its  operation,  besides  a  com- 
plicated device  for  an  audible  signal  to  attract  the 
attention  of  the  operator. 

In  connection  with  his  study  of  magnets,  Henry 
also  devised  what  is  now  generally  known  as  a 
"relay,"  which  is  an  arrangement  by  means  of  which 
an  electromagnet  operated  by  one  current  is  made 
to  close  the  circuit  of  another  battery,  thus  enabling 
a  feeble  magnet,  requiring  only  a  feeble  current,  to 
set  into  operation  another  at  any  point  in  the  cir- 
cuit. Thus  he  had  evolved  all  the  essentials  of  a 
complete  telegraph  system,  lacking  only  mechanical 
details  which  engineering  skill  and  ingenuity  might 
easily  have  supplied. 

Had  Henry  been  less  a  lover  of  pure  science,  or 
had  his  commercial  instinct  been  more  highly  de- 
veloped, the  Albany  Academy  mile  of  wire  would 
have  grown  into  the  telegraph  system  of  America, 
instead  of  furnishing,  as  it  unquestionably  did,  10 
years  later,  the  principle  upon  which  that  system 
was  founded.  It  has  required  a  good  many  years 
to  dispel  certain  illusions  concerning  the  electric 
telegraph    to    which    Americans    were    inclined    to 
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cling,  but  it  is  now  tolerably  well  known  among 
intelligent  people  that  the  first  commercially  suc- 
cessful electric-telegraph  line  was  not  erected  in 
this  country;  that  the  telegraph  can  in  no  sense 
be  called  an  American  invention,  although  the  Amer- 
ican system  has  proved  to  be  so  superior  that  it 
has  long  ago  practically  superseded  all  others;  and 
that  by  far  the  larger  share  of  the  credit  for  the 
success  of  this  system  is  due  to  Joseph  Henry  for 
his  discovery  of  the  scientific  principles  upon  which 
that  success  depended. 

In  the  meantime,  Henry  was  engaged  in  further 
researches    of    the    very    highest    importance.     He 
sought  to  use  the  powerful  magnets  which  he  was 
now  able  to  construct  in  the  solution  of  a  problem 
which  had  thus  far  baffled  the  efforts  of  the  ablest 
electricians  in   Europe.     Having  succeeded  beyond 
all   others  in  producing  magnetism  by  using  elec- 
tricity,  he  hoped   to  be  able  to  successfully  attack 
the   inverse  problem,    the   production    of   electricity 
from   magnetism.     All  physicists  believed  that  this 
must   be   possible,    but   no    one    had    hit    upon    the 
method    of    doing    it.     Curiously    enough,    another 
great  experimental  philosopher,  also  a  young  man, 
had  set  for  himself  the  same  problem  and  worked 
persistently  upon   it  during  the   month   of  August, 
1831.     During  the  same  month  Henry  began  a  care- 
fully planned  series  of  experiments,  which,  unfortu- 
nately, owing  to  his  duties  in  the  academy,  he  was 
obliged  to  give  up,  not  being  able  to  return  to  them 
for    nearly    a   year.     Entirely    ignorant    of    Henry's 
plans,    Faraday,    on    the   30th    of    August,    1831 — a 
memorable  day  in   the  history  of  electricity — made 
the  capital  discovery  of  induction,  on  which  prac- 
tically all  modern   electrical   development  is  based. 
Entirely  ignorant  of  what  Faraday  had  done,  Henry 
again  took  up  the  subject  and  had  the  good  fortune 
to    discover   the   identical    phenomenon    in    another 
aspect,  in  which  it  is  known  as  self-induction.     In 
the  more  recent  advances  in  applied  electricity,  self- 
induction  has  come  to  be  a  matter  of  primary  im- 
portance,   and    time    has    served    only    to    magnify 
the  value  of  Henry's  discovery.     Learning  of  Fara- 
day's experiments,  he  was  led,  through  their  verifi- 
cation,  to  discover  induction  by  induced  currents, 
concerning  which  he  made  a  most  interesting  and 
valuable   investigation.     Of  his  many  other  impor- 
tant discoveries  in  electricity,  there  is  one  that  must 
not   be   passed   without   mention.     It    was   that   the 
discharge  of  a  Leyden  jar  was  oscillatory  in  char- 
acter, in  which  he  anticipated  Helmholtz  and  Lord 
Kelvin  in  the  recognition  of  a  phenomenon  which 
has,  within  a  very  few  years,  come  to  have  a  deep 
import.     The  present  estimate  of  the  value  of  Hen- 
ry's work  in  electricity  is  reflected  in  the  following 
remarks,  made  not  long  ago  by  one  of  England's 
leading    electricians:     "At    the    head    of    this    long 
line  of  illustrious  investigators  stand  the  names  of 
Faraday  and   Henry.     On  the  foundation-stones  of 
truth   laid   down   by  them,   all   subsequent   builders 
have  been  content  to  rest    *    *    *    In   them   (the 
scientific  writings  of  Henry)  we  have  not  only  the 
lucid  explanations  of  the  discoverer,   but  the   sug- 
gestions and  ideas  of  a  most  profound  and  inventive 
mind,    and    which    indicate   that    Henry    had    early 
touched  levels   of  discovery  only  just  recently  be- 
coming fully  worked." 

In  the  study  of  terrestrial  magnetism,  the  great 
work  of  Bache,  begun  in  Philadelphia  and  con- 
tinued with  important  extension  in  the  United 
States  Coast  and  Geodetic  Survey,  of  which  he  was 
the  most  famous  superintendent,  is  worthy  of  the 
highest  praise.  The  work  of  Rowland  in  electricity 
and  magnetism  has  been  of  much  importance,  and 
especial  mention  must  be  made  of  his  beautiful  ex- 
periment in  1876,  in  which  he  showed  that  a  mag- 
netic needle  was  affected  by  a  rotary  disk  carrying 
an  electric  charge,  and  also  of  his  redetermination 
of  the  value  of  the  ohm  at  a  later  date. 

It  is  again  difficult  to  resist  the  temptation  to  dis- 
cuss the  practical  applications  of  electrical  dis- 
coveries, for  in  this  field  it  may  justly  be  said  that 
our  countrymen  have  outranked  all  others.  It 
would  be  a  pleasure  to  relate  something  of  the  la- 
bors and  successes  of  Wallace,  the  pioneer  in  the 
production  of  strong  currents  by  the  use  of  a  dy- 
namo; of  Brush,  who  first  solved  the  problem  of 
arc  lighting;  of  Edison,  whose  ingenious  inven- 
tions in  duplex  and  multiplex  telegraphy  have  been 
eclipsed  by  his  creation  of  the  incandescent  system 
of  electric  lighting;  of  Bell,  whose  beautifully  simple 
device  for  the  electric  transmission  of  human  speech 
startled  the  world  in  TS76.  and  has  since  all  but 
revolutionized  the  conduct  of  the  ordinary  affairs  of 
life,  and  of  others  who  have  contributed  during 
the  last  quarter  of  a  century  to  put  the  United 
States  far  in  advance  of  all  other  countries  in  the 
application  of  scientific  discovery  to  the  improve- 
ment of  the  condition  of  mankind. 


Benevolence  in  Helena. 

The  Helena  Power  and  Light  company  of  Helena, 
Mont.,  has  made  a  proposition  to  that  city  to  furnish 
the  present  lighting  henceforth  for  $400  a  month. 
The  city  has  been  paying  $808  for  the  same  service. 
The  company  explains  the  offer  b.y  saying  that  busi- 
ness is  improving.  It  expects  to  get  its  share  of 
better  business,  and  it  makes  this  concession  as  a 
recognition  of  the  franchise  it  operates  under. 


The  city  of  Hedrick,  la.,  will  vote  at  the  March 
election  on  bonding  for  $5,000  for  an  electric-light 
plant. 
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Extent  of  the  Electro-chemical  Arts. 

An  abstract  of  a  paper  read  before  a  recent  meet- 
ing of  the  German  Electro-chemical  Society,  by  Pro- 
fessor Borchers,  on  the  present  state  of  the  art,  is 
given  in  l'Energie  Electrique,  from  which  the  follow- 
ing is  condensed: 

According  to  the  learned  savant,  the  electro- 
chemical manufacture  of  carbide  of  calcium  at  pres- 
ent utilizes  a  power  equal  to  180,000  horsepower; 
that  of  the  alkalies  and  the  combinations  of  chlorine, 
56000-  of  aluminum,  27,000;  of  copper,  11,000;  of 
carborundum,- 2,600;  of  gold,  455-  We  find,  again, 
that  the  minimum  of  energy  utilized  in  the  electro- 
chemical production  of  white  lead,  tin,  sodium, 
hydrogen  and  oxygen,  silicon,  bismuth  and  silver 
in  the  entire  world  absorbs  something  over  1,000 
horsepower.  It  should  be  mentioned,  however,  that 
10  these  figures  should  be  added,  were  it  possible 
to  obtain  them,  the  not  inconsiderable  amount  of 
power  absorbed  in  the  accumulator  industries,  in 
galvano-plastics  and   in   electric   bleaching. 

It  is  also  worthy  of  remark  that  France  is  not 
second,  in  point  of  advantage  to  the  United  States, 
from  the  point  of  view  of  hydraulic  motive  force: 
Germany  comes  near,  in  comparison  of  her  steam 
advantages;  but  when  it  comes  to  the  value  of  fab- 
rics produced,  the  United  States  leads;  Germany 
follows,  and  France  is  third  in  the  list. 

Ml  the  natural  forces  which  reside  upon  the  sur- 
face of  the  earth  are  born  of  solar  heat,  which  mani- 
fests itself  principally  by  the  evaporation  of  water, 
the  formation  of  clouds,  the  formation  of  wood. 
starch  etc..  in  vegetable  growth.  A  downfall  of 
rain  covering  one  meter,  having  fallen  3.000  meters, 
it  has  been  calculated  that  it  will  require,  to  raise 
this  mass  to  its  former  level,  no  less'  than  661,000,- 
ooo.oco   horsepower   a   second. 

How  can  we  utilize— how  control— this  force,  and 
make  it  subservient  to  human  will?  We  cannot 
up  to  the  present  time,  make  use  of  it,  but  the  world 
of  philosophers  is  delving  for  this  mysterious  secret 
of  nature. 

The  formation  of  wood  is  a  chemical  transforma- 
tion of  the  calorific  energy  of  the  sun,  which  from 
one  square  meter  of  proper  soil  will  produce  about 
one  kilogramme  of  wood  a  year.  One  square 
kilometer"  then  will  furnish  1.000  tons  of  wood, 
which,  at  4.000  calorics  a  kilogramme,  represents 
about  /CO  horsepower.  If  we  assume  that  the  con- 
tinents measure  about  130,000,000  square  kilometers, 
we  see  that — only  accounting  for  that  minimum 
which  is  utilizable— there  was  a  considerable  total 
energy  accumulating  through  unknown  ages,  which 
is  stored  in  the  bosom  of  the  earth  in  a  quiescent 
siate,  as  bituminous  and  anthracite  coals,  oils,  etc. 

Upon  this  reserve  force  industry  has  drawn  during 
all  its  existence,  ever  selecting  only  that  which 
was  best.  Electro-chemical  industries  demand  con- 
siderable sums  of  energy,  and  they  have  looked 
to  another  fount  for  these— to  mechanical  energy 
produced  by  solar  evaporation,  and  the  falling  of  this 
in  condensed  form  on  the  elevated  regions  of  the 
terrestrial  crust,  whence  the  hydraulic  power  has 
furnished,  up  to  the  present  time,  to  electro-chemical 
industries.  378,000  horsepower,  as  against  but  40,000 
developed  by  the  consumption  of  coal  for  this  pur- 
pose. 

It  is  a  remarkable  fact,  which  is  worthy  of  con- 
sideration, that  in  reckoning  the  results  cf  the  in- 
dustries of  any  country,  that  the  older  known  in- 
dustries, almost  without  exception,  depend  on  the 
reserves  mentioned,  which  are  not  being  renewed 
for  our  use,  and  w-hich  eventually  cannot  be  counted 
upon  for  renewal,  while  electro-chemical  industries 
are  supported  by  a  source  which  is  constantly  and 
abundantly  renewed.  But.  again,  to  render  this 
source — flowing  water — readily  available,  it  is  nec- 
essary to  render  it  transportable. 

In  many  instances  it  cannot  be  denied  that  this 
condition  has  proved  a  drawback,  but  it  is  of  ad- 
vantage from  two  points  of  view:  Distance  means 
either  waste  of  energy  and  consequent  loss,  or  re- 
quires heavy  expenditure  for  copper,  and  the  more 
compact  the  plant — power  and  machinery  or  appa- 
ratus— the  more  economical  its  working.  The  elec- 
tro-chemical industries  are  being  installed  in  many 
out-of-the-way  places,  and  converting  the  forces  of 
nature  into  valuable  products,  and  their  rapid  in- 
crease is  already  having  a  not  inconsiderable  influ- 
ence on  the  development  of  many  countries. 


Searchlights  and  War  Balloons  in  South 
Africa. 

Describing  the  "War  Mechanism  in  South  Africa" 
in  a  short  article  in  Cassier's  Magazine,  George 
Ethelbert  Walsh  writes  thus  of  electrical  apparatus: 
"At  Kimberley  the  powerful  electric  searchlight, 
which  has  heretofore  been  considered  of  use  chiefly 
on  the  sea,  was  impressed  into  service  in  a  manner 
that  yielded  fruitful  results.  It  was  first  arranged 
on  a  high  tower  for  the  purpose  of  watching  the 
movements  of  the  enemy.  Then,  as  the  days  and 
weeks  passed,  and  it  was  known  that  a  relief  col- 
umn, under  Lord  Methuen,  might  be  expected  at 
any  moment,  a  system  of  signaling  was  devised,  the 
operators  using  the  secret  code  of  the  army  by 
means  of  dots  and  dashes  of  light.  The  first  word 
from  the  beleaguered  city  was  communicated  to 
the  outside  world  by  means  of  this  searchlight  sig- 
nal. When  the  army  of  relief  was  20  and  30  miles 
away  messages  were  flashed  to  it  concerning  the 
condition  of  the  garrison.  The  electric-searchlight 
signaling  station  thus  hastily  constructed  was  simple 
in  its  operation.  By  switching  the  current  on  and 
off,  the  powerful  light  was  broken  up  into  the  de- 
sired dots  and  dashes  which  formed  the  telegraphic 
letters. 

"At  Ladysmith  the  British  army  was  the  fortunate 
possessor  of  one  of  the  modern  war  balloons,  and 
10  this  the  remarkable  resistance  of  the  beleaguered 
garrison  owes  much  of  its  success.  The  observation 
balloon  has  been  floating  over  Ladysmith  from  the 
first,  and  by  means  of  it  the  long-range  naval  guns 
have  been  enabled  to  hold  the  Boers  at  a  respectful 
distance.  Not  even  in  the  siege  of  Paris,  when  the 
war  balloon  was  first  used  by  the  French,  nor  in 
the  battle  of  Solferino,  when  M.  Goddard,  the  French 
aeronaut,  made  such  a  masterly  survey  of  the  hills 
and  secreted  forces  of  the  enemy,  has  the  balloon's 
success  as  a  military  equipment  been  more  signally 
demonstrated  than  in  South  Africa.  Connected 
with  the  ground  by  electric  cables  and  telephone 
wires,  the  aeriel  observers  above  Ladysmith  have 
been  able  to  watch  the  enemy  night  and  day.  Sud- 
den and  unexpected  attacks  on  the  city  were  thus 
prevented,  and  in  several  of  the  successful  sorties 
from  the  city  the  time  and  position  were  selected 
on  the  advice  of  the  balloonists.  During  the  bom- 
bardment of  the  city  the  position  of  the  Boer  bat- 
teries was  located  by  the  aeronauts,  and  the  British 
naval  guns  were  thus  enabled  to  direct  their  fire 
upon  the  enemy  with  good  results.  It  has  been 
commonly  said  that  the  naval  guns  from  the  cruiser 
Powerful  saved  Ladysmith.  but  it  might  as  truth- 
fully be  added  that  the  balloon  made  them  avail- 
able. The  effect  of  the  shells  could  never  have  been 
ascertained  had  no  balloon  been  in  use.  The  signal- 
ing from  the  balloon  to  the  army  of  relief  under 
General  Buller  has  also  been  a  feature  of  the  suc- 
cess of  this  instrument  of  modern  war.  The 
system  of  electric  balloon  signaling  used  was  the 
invention  of  Eric  Stuart  Bruce,  M.  A.,  but  in  opera- 
tion and  effect  it  was  very  similar  to  the  improvised 
•  electrical  tower  at  Kimberley.  At  the  great  alti- 
tude attained  by  the  balloon,  however,  the  range 
of  signaling  was  greatly  extended.  The  long  and 
short  flashes  of  light  can  be  seen  more  than  100 
miles  in  the  clear  atmosphere  of  South  Africa. 
News  from  Ladysmith  has  thus  been  coming  reg- 
ularly, in  spite  of  the  complete  encircling  of  the  city 
by  the   Boers." 


Hot-water  Storage  for  Locomotives. 

Dispatches  from  Toledo  and  Detroit  state  that  a 
hot-water  railroad  is  to  be  built  between  the  two 
cities.  The  company  will  be  known  as  the  Toledo 
and  Detroit  Rapid  Transit  company  and  is  to  be 
capitalized  at  $1,000,000.  R.  J.  Law  and  others  ot 
Toledo  and  F.  L.  Brown  and  L.  H.  Bryan  of  New 
York  are  said  to  be  promoting  the  road,  while  Dr. 
W.  Seward  Webb  is  believed  to  be  the  financial 
backer  of  the  company.  Mr.  Law-,  w-ho  has  com- 
pleted arrangements  for  an  entrance  of  the  road  in 
Detroit,  is  quoted  as  saying:  "The  right-of-way  has 
all  but  been  secured,  and  there  is  $1,000,000  in  cash 
in  the  bank  to  back  the  project.  We  have  now  17 
men  at  work  securing  the  right-of-way.  The  road 
will  be  operated  by  the  hot-water  storage  system 
and  we  will  have  storage  stations  at  Toledo.  Monroe 
and  Detroit.  A  car  with  a  cylinder  boiler  five  feet 
long  by  three  feet  in  diameter  and  carrying  500 
Dounds  of  hot  water  will  run  without  changing  to 
Detroit  and  back.  We  expect  to  have  the  road  run- 
ning by  August  1st." 


Electrical    Distribution    at    Pan-Ameri- 
can Exposition. 

Persons  interested  in  electrical  development  will 
find  abundant  opportunity  for  study  in  the  elab- 
orate distribution  and  use  of  electrical  power  at  the 
Pan-American  Exposition.  According  to  those  who 
have  the  electrical  feature  in  charge,  it  is  the  in- 
tention to  have  Niagara  Falls  power  delivered  at  the 
exposition  grounds  at  a  voltage  of  10,000.  Current 
will  be  received  there  at  the  exposition  transformer 
house,  where  the  voltage  will  be  stepped  down  to 
2,200,  and  again  distributed  to  200  transformer  pits, 
located  in  different  parts  of  the  grounds.  From 
these  transformer  pits  the  power  will  be  sent 
through  hundreds  of  subsidiary  ducts  to  its  vari- 
ous destinations.  Power  intended  for  lighting  pur- 
poses will  be  finally  distributed  at  104  and  for  op- 
erating machinery  at  208  volts. 


Telegraphs    and    Telephones    in    Rho- 
desia. 

The  recent  report  of  the  British  South  Africa 
company  states  that  Rhodesia  is  about  to  make 
application  for  admission  into  the  Postal  Union. 
On  September  30,  1898,  62  telegraph  offices  were 
open.  Of  these  17  were  in  the  Bechuanaland  Pro- 
tectorate, 12  on  the  African  Transcontinental  com- 
pany's lines,  and  12  on  the  British  South  Africa 
police-telephone  lines.  The  Rhodesia  telegraph  sys- 
tem, including  the  transcontinental  line,  consisted 
of  2,635  miles  of  line,  with  3.163  miles  of  wire.  The 
police-telephone  system,  at  September  30,  189S,  con- 
cisted  of  251  miles.  Telephone  exchanges  have  been 
opened  at  Salisbury  and  Bulawayo.  The  transcon- 
tinental telegraph  line  was  completed  to  Karunga, 
on  Lake  Nyassa,  in  October,  1898.  On  August  25, 
1899,  the  Karunga-Abercorn  section  had  been  com- 
pleted to  within  25  miles  of  Abercorn,  on  Lake 
Tanganyika,  and  a  temporary  telegraph  office  had 
been  opened  at  the  Saisi  River.  A  branch  line, 
123  miles  long,  is  being  constructed  from  Domira 
Bay,  Lake  Nyassa,  to  Fort  Jameson,  in  M'peseni's 
country.  In  July,  1898,  the  British  South  Africa 
company  took  over  temporarily  the  maintenance 
and  working  of  the  African  Transcontinental  com- 
pany's lines  under  an  agreement  with  that  company. 
The  whole  of  the  line  from  Umtali  to  Lake  Tangan- 
yika is  now  worked  and  maintained  under  the  su- 
pervision of  the  postmaster-general  of  Southern 
Rhodesia.  The  transcontinental  line  now  consists 
of  1,027  miles  from  Umtali  to  Abercorn.  and  57 
miles  of  the  branch  line  (Chikwawa),  Chiromo — 
total,  1,084  miles.  The  German  government  has 
recently  agreed  to  the  extension  of  the  line  from 
Abercorn  northward  through  German  territory  to 
British  East  Africa. 


CORRESPONDENCE. 


Spungc — Talk  is  cheap. 

Kostick — You   seem   to   think   so.    from   the   way 
you  use  my  telephone. — Baltimore  American. 


New  York  Notes. 

New  York,  March  3. — The  center  of  interest  dur- 
ing the  week  has  been  the  affairs  of  the  Third  Ave- 
nue Railroad  company.  The  stock  of  this  company 
has  long  been  regarded  as  practically  protected 
against  every  change  of  the  stock  market,  but 
Wednesday  saw  its  shares  sold  at  51,  where  a  year 
ago  sales  were  made  at  243.  As  a  protection  for 
the  creditors  of  the  road  application  was  made  for 
the  appointment  of  a  temporary  receiver  to  Judge 
Lacombe  of  the  United  States  District  Court.  Ex- 
Mayor  Hugh  J.  Grant  was  promptly  appointed  by 
the  court  as  receiver,  and  he  immediately  took 
charge  of  the  offices  and  property  of  the  road. 
Briefly  stated,  the  following  reasons  may  be  given 
lor  the  financial  wreck  of  the  compan}r:  In  Septem- 
ber of  1S98  the  company  completed  its  plans  for 
changing  from  cable  to  electric  motive  power.  Up 
to  that  time  for  the  year  1S98  there  had  been  paid 
in  dividends  $800,000.  The  stock  was  worth  $242  a 
share.  For  political  reasons  the  original  contract 
was  abrogated  and  a  new  plan  of  construction  was 
entered  into.  Those  responsible  for  the  road's  af- 
fairs permitted  the  politicians,  who  thus  made  direct 
entry  to  the  treasury  of  the  company,  to  charge  ex- 
orbitant prices  for  construction  and  materials,  and 
to  cause  repeated  delays  in  carrying  forward  the 
work,  and  ran  the  road  deepl}'  into  debt.  It  was 
then  that  appeal  was  made  to  various  financial 
powers  to  refund  the  wrecked  road.  These  appeals 
failing,  the  appointment  of  the  receiver  became  in- 
evitable. Until  the  receiver's  examination  of  the 
affairs  of  the  company  is  completed  no  formal  plan 
of  reorganization  can  be  put  forward.  It  is  expected 
that  Mr.  Grant  will  be  made  permanent  receiver  on 
March  14th,  when  the  matter  comes  again  before 
Judge  Lacombe.  Great  confidence  is  placed  in  Mr. 
Grant,  and  it  is  believed  he  will  not  allow  politics 
or  personal  friendships  to  stand  in  the  way  of  ex- 
posing the  people  guilty  of  wrecking  the  road. 

The  committee  on  the  working  organization  of 
the  Rapid  Transit  Commission  has  agreed  upon  the 
persons  to  be  appointed  as  inspectors  of  steel,  in- 
spectors of  masonry,  inspectors  of  cement,  assistant 
engineers  and  others  for  the  rapid-transit  road. 
Contractor  McDonald  intends  to  break  ground  and 
start  the  work  on  the  road  on  St.  Patrick's  Day. 
New  headquarters  for  William  B.  Parsons,  chief  en- 
gineer of  the  Rapid  Transit  Commission,  have  been 
selected  on  the  10th  floor  at  320  Broadway. 

The  following-named  gentlemen  were  elected  di- 
rectors of  the  Edison  Electric  Illuminating  company 
Monday  at  a  meeting  of  the  stockholders  held  in  the 
office  of  the  company.  No.  360  Pearl  street:  An- 
thony N.  Brady,  William  Berri,  Charles  Cooper, 
H.  C.  Du  Val.  Walton  Ferguson,  Bernard  Gallagher, 
Hugh  J.  Grant,  Seth  L.  Kenney,  Thomas  E.  Murray. 
Roval  C.  Peabody.  William  F.  Sheehan,  Colonel 
T.  S.  Williams  and  A.  M.  Young. 

Mr.  Whitney  Lyon  has  climbed  Fort  Lee  hill  with 
an  electric  vehicle,  a  feat  which  has  been  considered 
impossible,  and  which  some  steam  automobiles  failed 
to  accomplish. 

In  order  to  relieve  President  Rossiter  of  some  of 
his  duties,  and  to  change  the  organization  of  the 
company  to  fit  the  requirements  of  its  enlarged  sys- 
tem, the  Brooklyn  Rapid  Transit  company,  at  a 
meeting  of  its  board  of  directors  Thursda3r,  created 
the  position  of  acting  general  manager,  and  J.  C. 
Breckinridge,  heretofore  chief  engineer  of  the  com- 
pany, was  appointed  to  that  position.  The  board 
also  created  two  additional  vice-presidents,  one  hav- 
ing charge  of  matters  relating  to  taxes,  insurance, 
real  estate,  franchises,  legal  rights,  litigation  other 
than  negligence  and  land  damage,  legislation,  etc.. 
and  the  other  having  exclusive  charge  of  negligence 
and  land  damage  claims.  To  the  first  of  these  posi- 
tions T.  S.  Williams,  heretofore  secretary  and  treas- 
urer, was  elected.  The  other  vice-presidency  has 
not  yet  been  filled,  but  pending  the  selection  Mr. 
Williams  will  assume  the  duties.  C.  D.  Meneely. 
heretofore  assistant  secretary  and  treasurer,  was 
elected  secretary  and  treasurer,  vice  T.  S.  Williams, 
resigned. 

Certificates  of  merger  of  the  Manhattan  Electric 
Light  company,  capital  $1,500,000,  and  the  Harlem 
Lighting  company,  capital  $250,000,  with  the  Edison 
Electric  Illuminating  company  of  New  York,  were 
filed  Thursday  at  Albany  with  the  secretary  of  state. 
The  Edison  company  was  itself  some  time  ago  prac- 
tically absorbed  by  the  New  York  Gas  and  Electric 
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Light.  Heat  and  Power  company,  which  lattei  coi 
poration  is  now  under  the  control  of  the  Consoli- 
dated <  •'■>'  interests.  It  was  reported  to- 
Queens  Borough  Electric  Light  ami 
into  the  control  ol  thi 
New  York  Gas  and  Electric  Light.  Heat  and  Power 
company.  ., 

Under  the  title  of  the  Hudson  River  Railway  and 
Ferry  company,  the  Ridgefield  and  Teaneck  Rail- 
way, the  Bergen  County  Traction  company  and  the 
Fort  Lee  Ferry  have  been  merged  into  one  combi- 
nation, which  will  give  an  outlet  from  the  northern 
part  of  Bergen  county  direct  to  the  center  of  busi- 
in  this  city.  The  Ridgefield  and  Teaneck  com- 
pany was  organized  last  week  for  the  purpose  of 
acquiring  the  Fort  Lee  Ferry  company,  with  Colonel 
Armitagc  Mathews.  William  Spencer  and  Jam 
Youi!-  rators.    The  Bergen  County  Trac- 

tion company  has  been  running  a  trollej  liri 
several  years"  between  Fort  Lee  and  Hackensack, 
connecting  many  Xew  Jersey  villages.  It  is  an- 
nounced that  the  new  company  will  at  once  build 
near-by  New  Jersey  towns,  and  eventu- 
ally intends  to  make  connection  with  the  rapid- 
transit  tunnel. 

A  new  branch  fire-alarm-telegraph  office  is  being 
-  .        me-hundred-and-seventy-sixth 

thi    headquarters  of  engine  company   No     i" 
found  to  be  a  necessity  in  the  borough 
of  The  Bronx,  and  will  be  used  exclusively  For  that 
part  of  New   York  city.     If  at  any  time  the  central 
should   be   interrupted   by   a   blizzard   or  fire 
m  anv  other  cause,  the  city  would  be  entirely 
with. nit    fire    protection.     By   the   new   branch   con- 
nections  can    be    made   and     the    same   service   ob- 
tained.    The   work   is  being   superintended   by    Eire 
Chief   Croker   and    Chief   of   the    Telegraph    Service 
Hcnrj  F.  Blackwell.  M.  I.   G. 


Northwestern   Notations. 

Minneapolis,  March  3.— The  electric-light  com- 
pany at  Bozeman,  Mont.,  has  increased  the  voltage 
[roni  50  to  100  and  has  installed  meters  for  nearly 
all    its    customers. 

The  electric-light  plant  in  Blaine.  Wash.,  was 
burned  recently,  with  a  loss  of  $6,000.  H.  L.  Pauldy. 
superintendent  of  the  plant,  was  asleep  in  the  build 
and  was  burned  to  death. 
The  council  of  Billings,  Mont.,  will  confer  with 
the  electric-light  company  on  doubling  the  number 
of  street  lights  now  in  use. 

The  flywheel  of  the  engine  in  the  electric-light 
plant  at  Eveleth,  Minn.,  broke  and  killed  the  pro 
prietor.  C.  II.  Webster,  and  injured  Peter  McGinty. 
The  switchboard  was  smashed  and  other  parts  of  the 
building  and  machinery  damaged. 

The  Brandon  (Man.)  Electric  Light  company  will 
increase  its  capital  stock  to  $125,000  and  apply  for 
permission  to  build  a  dam  on  the  Little  Saskatche- 
wan River,  to  secure  power  for  street  cars  and  a 
telephone  system. 

The  Commercial  Light  and  Power  companj  of 
Duluth,  Minn.,  has  been  placed  in  the  hands  of  A. 
\V.  llartman.  its  president,  and  Robert  R.  Dunn. 
treasurer,  as  receivers.  The  step  is  taken  for  the 
purpose    of   reorganizing. 

C.  S.  Benson  has  been  appointed  receiver  for  the 
St.  Cloud  (Minn.)  Gas  and  Electric  company.  The 
company  defaulted  on  its  interest  January  1st.  The 
holders  of  the  bonds,  mostly  eastern  parties,  now 
seek  to  foreclose. 

The  Ida  Grove  Electric  Light  company  has  in- 
creased its  capital  stock  from  $15,000  to  $30,000. 
The  company  will  in-tall  a  city  healing  plant  in  Ida 
Grove.    la.,   next   spring. 

The    West    Seattle    Electric    Railway    and    Power 

company  of  Seattle.  Wash.,  proposes  to  construct  a 

line    lo'We-t    Seattle.     It    is    backed    by    local    and 

11  capital.     The  line  will  be  5'j  miles  long  and 

will  cost  to  construct  from  $50,000  to  $75,000. 

The  council  nf  Monroe,  Wis.,  contracted  with  the 
Electric  Light  company  fur  street  lighting  for  three 
.   at   $05*per  arc   light  per  year. 

!  Estate  Board  of  ( Ishkosh,  \\  is.,  has 
1.1  in  corresponding  with  eastern  capitalists  on  the 
matter  of  an  electric  railway  from  (ishkosh  in 
<  iinn  1.  Eureka  and  Berlin.  A  favorable  reply  has 
received  from  a  syndicate.  It  is  also  under- 
1  thai  the  Citizens'  Traction  company  intends 
lo    build    the    line. 

ihe  ,-. . imeil  ..f  Mora,  Minn.,  has  been  petitioned 
tter  of  purchasing  the  electric-lighl 
plant  to  popular  vote. 

The  council  ..f  Centralia,  Wash.,  finally  concluded 
not  o.  lea  c  the  electric-light  plain  1..  W.  1.  Lane. 
bin  to  engage  him  P.  nm  it. 

William    Daggett,    m  old.  wealthy  and  influential 
111/.  1,      ol      Ottumwa,      la.,    died      there     last    week. 

aged   70.     IK    was   vice-president   of  the   Ottumwa 
1   ilway   Electric  and  Steam  company  and  was  in- 

■■  d    in    many   other   cntcrpri-.i  5. 

The  directors  of  the  Street  Railv  ij  company  of 
Marquette,  M  ich.,  o  mtemplati  entering  into  a  deal 
with  the  ol',  in  furnish  pi  iwi  1  foi  the  streel  railway 
line  The  company  wants  300  horsepower.  The 
city  has  a  fine  waterpower,  which  develops  mure 
ihan   is   needed   to   run   the   municipal   light   plant. 

The  Pro  1  '  \  1  h  1  Power  Milling  company 
has  been  Formed  and  will  establish  an  electric-light 
plant. 

City  Engineer  I  lau  sen  ol  St.  Paul  estimates  the 
cost  of  a  municipal  electric  plant  at  $250,000.  He 
figures  that  the  city  can  get  as  good  service  as  it 
now  enjoys  at  a  saving  of  $60,000  per  annum.     R. 
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Niagara  Falls. 

Niagara  Falls,  N.  V..  March  2.— The  Mathieson 
Alkali  Works  is  to  have  its  bleaching-powder  de- 
partment enlarged  so  that  its  output  capacity  will 
be  increased  05  per  cent.  This  is  to  be  done  by  the 
erection  of  an  addition,  40  by  350  feet,  onto  the 
bleaching-powder  room.  This  room  will  then  be 
120  by  400  feet.  In  the  spring  the  Mathieson  com- 
pany will  erect  another  plant  on  the  lands  of  the 
Niagara  Falls  Power  company.  It  will  be  located 
on   the  east  side  of  the  present  works. 

The  Electrical  Lead  Reduction  company  of  Niag- 
ara F'alls  is  about  to  increase  its  output  capacity 
iiver  1,000  per  cent.  At  present  this  company  is 
turning  out  one  ton  of  lead  sponge  a  day,  and  it 
has  ordered  apparatus  and  machinery  from  the 
Wcstinghouse  people,  so  that  it  will  be  able  to  in- 
crease  its  capacity  as  stated.  New  buildings  will 
be  erected  and  the  new  machinery  is  expected  to  be 
delivered  in  four  months.  D. 


PERSONAL. 


Treasurer  Charles  A.  Morss,  Jr..  of  the  Simplex 
Electrical  company,  Boston,  visited  Chicago  last 
w  eek. 

T.  S.  Lane,  representing  the  Warren  Electric  and 
Specialty  company  of  Warren.  O.,  passed  through 
Chicago  last  week.  Mr.  Lane  found  time,  however, 
to  catch  2  glimpse  of  many  of  his  old  friends. 

Mr.  Joseph  Instill  of  Cleveland.  O.,  vice-president 
of  the  General  Incandescent  Lamp  company,  visited 
Chicago  last  week.  Mr.  Instill  is  not  a  frequent 
visitor  to  the  western  metropolis  and  his  compara- 
tively rare  visits  are  prized  by  his  friends. 

The  late  Professor  D.  E.  Hughes  of  London  left 
a  legacy  of  £2,000  for  the  foundation  of  a  "David 
Hughes  scholarship''  in  the  Institution  of  Electrical 
Engineers.  The  annual  income  is  to  be  given  to 
a  worthy  student  preparing  himself  for  the  career 
of  electrical  engineer,  under  conditions  similar  to 
those  obtaining  for  the  Sir  David  Salomons  scholar- 
ship   fund. 


ELECTRIC  LIGHTING. 

It  is  proposed  to  equip  ihe  arc  lamps  in  the  poorly 
lighted  streets  of  Chicago,  where  "hold-ups"  have 
been  frequent  of  late,  with  projector  attachments, 
so  that  the  rays  of  the  arcs  may  be  directed  to  the 
darkest  places  on  the  streets. 

The  Pomeroy.  O..  City  Council  has  contracted 
with  the  Pomeroy  and  Middleporl  Electric  company 
iur  the  period  of  10  years  for  street  lighting,  with  35 
enclosed-arc  lamps  and  eight  incandescents.  The 
new  lighting  arrangement  is  to  go  into  effect  July 
1st.  The  company  will  remodel  its  plant  to  some 
extent. 

The  Charleston  Thomson-Houston  Electric  com- 
pany of  Charleston,  111.,  has  filed  articles  changing 
its  name  to  the  Charleston  Light,  Heat  and  Power 
company  and  increasing  its  capital  stock  from  $40,- 
000  to  $80,000.  The  object  of  the  company  is 
changed  to  operate  plants  for  light,  heat  and  power 
purposes. 

United  States  Consul  Fee  at  Bombay.  India, 
writes  that  the  use  of  electricity  for  power  and  light 
is  yet  in  its  earliest  stages  in  India,  Madras  being  the 
only  city  using  it  as  a  motive  power  for  street  cars. 
Bombay  is  poorly  lighted  by  gas  and  its  street  cars 
are  drawn  by  horses,  but  the  street-railway  com- 
pany, which  is  principally  controlled  by  Americans. 
lias  applied  for  the  privilege  of  converting  its  motive 
power  to  electricity.  Electric  lights  are  used  in 
a  limited  way  in  the  better  class  of  residences  and 
bungalows.  The  bulk  of  electrical  supplies  now 
e< imes  from  Europe,  but  the  trade  from  the  United 
Stales  is  increasing. 


ELECTRIC  RAILWAYS. 

The  Chicago  City  Railway  company  has  declared 
its  regular  quarterly  dividend  of  three  per  cent.. 
payable  March  31st,  to  stockholders  of  lecord  March 
is.  1000.  Books  close  from  March  16th  lo  March 
201  h.    inclusive. 

The  South  Side  Elevated  Railroad  company  of 
Chicago  collected  an  average  of  70,050  fares  a  day 
in  February,  an  increase  of  16  per  cent,  over  the 
business  in  February,  1899.  The  directors  of  the 
company  have  declared  a  quarterly  dividend  of 
three-fourths  of  one  per  cent.,  payable  March  30th. 
to  stock  of  record  March  20th. 

Gross  earnings  of  the  Chicago  Union  Traction 
company  in  February  were  $520,593,  or  $36,696  in 
excess  of  the  earnings  of  the  North  and  West  Chi- 
cago systems  in  the  same  month  last  year.  T11  the 
eight  months  the  company  has  had  control  of  those 
properties  ihe  total  passenger  earnings  have 
amounted  to  about  7.68  per  cent,  in  excess  of  the 
earnings  of  the  two  systems  in  the  corresponding 
!  1  mid    a   year   earlier. 

The  Supreme  Court  of  Wisconsin  has  decided  thai 
a  court  of  equity  has  not  the  right  lo  enjoin  a 
legislative  body.  This  opinion,  written  by  Chief- 
1,11111'  Cassoday,  the  court  unanimously  concurring. 
completely  purges  the  mayor  and  City  Council  of 
Milwaukee  of  contempt  of  court,  in  which  they  were 
held   by   Judge    Ludwig   ..1"  ihe   Superior   Court    of 
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Milwaukee  County  when  they  passed  the  recent 
street-railway  franchise  ordinances.  It  likewise 
brings  to  an  end  the  bitter  triangular  contest  which 
was  being  waged  between  the  city  officials,  the  street- 
railway  companies  and  the  people,  as  represented  by 
a  citizens'  movement. 


AUTOMOBILES. 


Dr.  D.  Cottrell  is  said  to  be  the  first  Chicago 
physician  to  adopt  the  automobile  for  his  profes- 
sional trips.     His  machine  is  of  the  Winton  type. 

Exhibitors  of  automobiles  at  the  Paris  Exposi- 
tion will  be  permitted  to  carry  people  between  the 
nearest  railroad  stations  and  steamboat  landings 
lo  the  Bois  dc  Vincennes,  where  the  vehicles  will  be 
exhibited.  A  maximum  fee  of  40  cents  will  be 
charged,  and  a  portion  of  the  receipts  will  be  ex- 
pended by  the  Automobile  Club  of  France  for  fetes 
during  the  exhibition. 

For  the  Paris-Bordeaux  automobile  race  entries 
have  been  made  by  three  drivers  of  the  American 
Rapid  Vehicle  company.  The  carriage  in  each  case, 
as  described  in  the  entry,  will  be  of  2S  horsepower, 
with  a  weight  of  600  kilogrammes  (1,300  pounds). 
The  machines  arc  of  the  torpedo  type,  and  it  is  said 
can  travel  at  a  speed  of  from  40  to  100  kilometers 
(25  to  60  miles)   an   hour. 

The  New  York  Automobile  company,  with  prin- 
cipal office  in  Syracuse,  N.  Y.,  has  been  incorporated 
10  manufacture  and  deal  in  automobiles  and  motor 
vehicles  of  all  sorts,  whether  the  motor  power  be 
gasoline,  compressed  air,  electricity  or  steam.  The 
capital  stock  of  the  company  is  $550,000.  and  the  di- 
rectors are  Herman  Bartcls,  Louis  Will.  Edward  N. 
Trump.  Ernest  I.  White.  Arthur  R.  Peck,  Fred- 
erick D.  White  and  John  Wilkinson,  all  of  Syracuse. 

Two  French  automobilists.  according  lo  a  news- 
paper story,  have  left  Paris  for  this  country,  with  the 
intention  of  using  an  automobile  to  reach  Dawson 
City  in  the  Klondike.  Their  automobile  will  be  a 
\  iiiturette  le  Bolle.  which  wiil  pull  a  sledge  behind  it 
when  on  ice.  On  the  sledge  will  be  placed  their 
supplies  and  petroleum  for  fuel.  The  vehicle  will 
be  specially  arranged  so  that  the  front  wheels  can 
be  transformed  into  sledge  runners,  while  the  pneu- 
matic tires  on  the  hind  wheels  can  be  replaced  by 
spikes.  The  sledge  behind  also  will  carry  a  tent 
and  stove.  From  Vancouver  to  Yukon  on  the  White 
Pass  they  will  make  use  of  steamship  and  railway. 
The  expedition  in  the  automobile  will  begin  at  Lake 
Bennett.  The  first  stop  will  be  at  Atlin  City. 
Thence  the  route  will  be  via  Lake  Sagua  Arm,  Lake 
Marsh.  Miles  Canyon,  White  Horse  Rapids.  Fifty 
Miles  River,  Lake  Lebarge,  Lewis  River,  to  Kort 
Seslaint.  From  this  point  they  will  descend  the 
Yukon  to  Dawson  City,  the  total  distance  being  650 
miles.  In  summer  one  of  the  men  intends  to  mount 
the  motor  of  the  tricycle  in  a  boat  and  go  via  the 
Yukon  to  the  Behring  Sea. 


PUBLICATIONS. 


The  Warren  Electric  Manufacturing  company, 
Sandusky,  O.,  has  issued  an  attractive  wall  calendar 
i.r  tite  current  year.  Besides  the  calendar  pad  there 
are  five  large  sheets,  each  containing  a  fine  illus- 
tration from  a  different  point  of  view  of  a  250-kilo- 
watt  Warren  alternator.  On  the  back  of  these  sheets 
is  given  a  partial  list  of  villages  and  -cities  using 
Warren  alternators. 

The  Jeffrey  Manufacturing  company,  Columbus. 
O.,  issues  an  illustrated  catalogue  of  its  coal-wash- 
ing machinery,  showing  a  number  of  installations  of 
the  washers.  Conveying,  elevating  and  coal-mining 
machines  arc  illustrated  and  described.  Electric 
mining  locomotives,  electric  drills  and  electric  coal- 
mining machines  are  also  illustrated.  The  publica- 
tion contains  90  pages  and  a  number  of  interesting 
pictures.  

SOCIETIES  AND  SCHOOLS. 

Mr.  F.  N.  Boyer  will  present  a  paper  on  "Arc 
Lighting"  at  the  meeting  of  the  Chicago  Electrical 
association,  to  be  held  on  March  16th,  at  8  p.  m.. 
in  room  1741   Monadnock  block. 

The  proceedings  of  the  twenty-second  convention 
of  the  National  Electric  Light  association  at  New 
York  on  May  25-25.  1899,  have  been  published  in 
book  form,  uniform  with  preceding  volumes,  by 
Secretary  George  F.  Porter  of  New  York.  The 
book  makes  a  volume-  of  330  pages  and  is  clearly 
printed  in  large  type  and  neatly  bound  in  cloth,  with 
gilt  lop.  The  frontispiece  is  an  excellent  portrait 
of  Mr.  A.  M.  Young,  the  immediate  predeccssoi  of 
( leneral  S.  T.  Carnes  of  Memphis,  the  president  now 
in  office. 

The  regular  meeting  of  Engineering  Association 
id  the  South  was  held  on  February  8th,  at  Nash- 
ville. Tenn.,  in  the  Willcox  building,  with  President 
Geddes  in  the  chair.  A  number  of  new  members 
were  elected  and  a  committee  was  appointed  to 
consider  the  subject  of  forming  local  societies  as 
branches  of  the  association.  W.  M.  Leftwich,  Jr., 
city  engineer  of  Nashville,  presented  a  paper  on 
"The  Approaches  to  the  Viaducts  on  Church  and 
llioad  Streets,"  and  Major  E.  C.  Lewis  of  the  same 
city  gave  a  comparative  study  of  the  "Nicaragua 
and  Panama  Canal  Routes,"  Mr.  Lodge  of  South 
Pittsburg  adding  some  interesting  facts  to  the  paper. 
H.  M.  Jones,  secretary  of  the  association,  reports  the 
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meeting  to  have  been  a  most  interesting  and  helpful 
one. 

In  the  course  of  electrical  engineering  at  the 
Massachusetts  Institute  of  Technology  a  Japanese 
student  has  chosen  for  his  graduating  thesis  a  study 
of  the  size  of  wire  necessary,  when  aluminum  is  used 
tor  a  conductor  of  electricity.  He  is  to  study  the 
relative  capacity  of  aluminum  as  compared  with  that 
of  copper.  Insurance  people  have  appointed  a  com- 
mittee to  follow  the  results  of  such  tests  and  to 
make  tables  from  them,  as  it  is  most  important  to 
know,  when  buildings  are  wired,  the  safe  limit 
of  the  amount  of  current  which  any  wire,  covered 
or  uncovered,  may  be  made  to  carry.  If  the  re- 
sults of  this  thesis  are  satisfactory,  they  may  form, 
the  foundation  of  such  a  table.  The  method  chosen 
for  determining  the  relative  capacity  of  the  alumi- 
num is  said  to  be  entirely  original,  and  is  a  method 
in  which  the  temperature  of  the  wire  will  be  measured 
directly  while  it  is  carrying  different  amounts  of 
electricity.  The  electrical  laboratories  of  the  Insti- 
tute afford  ample  opportunities  for  furnishing  such 
quantities  of  electricity  as  are  passed  through  com- 
mercial wiring  except  in  the  cases  of  large  central 
power  stations. 


ELECTRICAL  SECURITIES. 

The  annual  report  of  the  National  Carbon  com- 
pany showed  net  earnings  of  $451,687.71.  The  sum 
of  $315,000  was  paid  in  dividends  on  preferred  stock. 
$36,000  was  expended  for  additions  to  plants.  $63.- 
000  was  set  aside  for  depreciation  and  $36,000  was 
charged  to  profit  and  loss  account.  No  common- 
stock  dividends  were  paid.  The  balance  sheet  shows 
assets  of  over  $10.000. coo. 


TELEGRAPH. 


The  Eastern  Extension  Telegraph  company  has 
issued  a  notice  that  the  third  cable  route  between 
Europe  and  South  Africa,  via  Ascension  Island 
and  St.  Helena,  is  open  for  business.  With  the 
opening  of  this  route  it  is  thought  that  war  dis- 
patches from  South  Africa  may  reach  London  in  two 
or  three  hours  after  they  are  filed. 

The  old  brownstone  mansion  at  7  West  .Twenty- 
second  street.  New  York,  which  tor  many  years 
was  the  city  residence  of  Professor  S.  F.  B.  Morse 
of  telegraph  renown  and  in  which  his  death  oc- 
curred, is  to  be  destroyed,  to  make  room  for  a  mod- 
ern 12-story  steel-frame  office  building.  It  is  pro- 
posed that  this  new  structure  shall  have  a  suitable 
tablet  commemorating  the  fact  of  Professor  Morse's 
residence  there. 

The  next  annual  meeting  of  the  Association  of 
Railway  Telegraph  Superintendents  will  be  held  at 
the  Wayne  Hotel,  Detroit,  Mich.,  on  June  20th. 
Some  valuable  papers  have  been  secured  for  the 
meeting,  and  a  large  attendance  is  looked  for. 
Nearly  every  railroad  in  the  L'nited  States  and 
Canada  is  represented  in  the  association.  Secre- 
tary P.  W.  Drew  will  be  glad  to  furnish  any  in- 
formation desired. 

By  means  of  arrangements  with  Austria.  Switzer- 
land and  France  a  direct  telegraph  line  has  recently 
been  opened  between  London  and  Budapest,  the 
capital  of  Hungary.  Messages  can  be  transmitted 
now  between  the  two  cities  in  half  an  hour,  while 
by  the  former  arrangement  three  or  four  hours  were 
consumed  in  transmitting  messages,  as  they  had  to 
go   via    Vienna   or    Berlin,   and   considerable    delav 


was  occasioned  by  the  large  number  of  messages 
intended  for  those  two  cities,  which  had  to  pass 
over  the  same  wire.  It  is  asserted  that  the  new- 
arrangement  will  be  of  great  benefit  to  the  grain 
dealers  in  Hungary,  as  it  will  enable  them  to  enter 
into  more  direct  competition  with  United  States 
dealers  for  the  Liverpool  market. 

The  annual  report  of  the  German-Atlantic  Tele- 
graph company  of  Cologne,  founded  in  February. 
1899,  with  20,000.000  marks  (55. 000,000)  capital,  con- 
tains copies  of  the  contracts  with  the  United  States 
and  Germany  for  a  cable  from  Borkum  via  the 
Azores  to  New  York.  The  cable  must,  under  the 
German  concession,  be  laid  by  next  October.  The 
concession  runs  40  years.  If  one  cable  is  insufficient, 
two  may  be  laid.  When  the  dividend  reaches  eight 
per  cent,  the  company  must  lay  a  cable  from  Fayal 
in  the  Azores  to  Santa  Maria.  To  secure  the  landing 
privileges  in  the  Azores  the  company  was  compelled 
to  give  the  construction  contract  to  the  English 
Telegraph  Construction  and  Maintenance  company, 
the  price  being  io^.ooo  for  4.366  knots. 

The  cable-ship  Nero, under  command  of  Lieutenant- 
commander  H.  M.  Hodges,  recently  arrived  in  San 
Francisco,  after  nine  months  spent  in  making  a  com- 
plete survey  for  a  Pacific  cable.  The  Nero  left  San 
Francisco  on  April  22d  and  arrived  at  Honolulu  on 
May  6th.  From  there  she  started  the  survey  to  Midway 
Island,  which  is  1,100  miles  northwest.  From  Mid- 
way the  line  was  run  to  Guam,  a  distance  of  2. =00 
miles.  From  Guam  to  Luzon  a  route  was  found 
which  was  1.350  miles  long.  It  was  between  these 
two  points  that  deepest  soundings  ever  known  were 
made  in  5.250  fathoms.  From  Luzon  the  ship  sailed 
to  Yokohama  and  surveyed  a  line  of  1.300  miles  from 
Yokohama  to  Guam.  For  123  days  the  Nero  touched 
at  no  port,  and  all  hands  had  to  live  on  canned  goods. 

A  Kansas  man  who  is  with  the  LTnited  States 
telegraph  corps  in  the  Philippines,  in  a  letter  home 
tells  of  the  difficulties  which  the  corps  encounters. 
Recently  two  big  army  wagons,  each  drawn  by  six 
mules,  were  loaded  with  insulated  wire,  a  battery, 
and  a  reel  to  reel  the  wire  out,  keeping  up  with 
the  troops.  The  road  became  so  bad  they  had  to 
strap  the  reel  on  a  mule's  back  and  the  rest  of  the 
wire  on  other  mules,  leaving  the  wagon  in  the  mud 
up  to  the  hubs.  One  mule  carried  the  folding  field 
telegraph  table,  with  instruments  all  attached 
Every  few  miles  they  would  stop  and  telegraph 
back  to  Manila  the  progress  of  the  column.  To  do 
so  they  would  take  the  table  off  the  mule,  unfold 
it,  cut  the  wire  from  the  reel  on  the  other  mule, 
connect  it  with  the  instruments,  and  do  the  neces- 
sary telegraphing.  This  was  generally  done  when 
the  troops  stopped  for  a  few  minutes  to  re^t. 


weeks.  The  same  firm  has  lately  installed  six  plants 
for  Armour  &  Co.  in  different  sections  of  the  coun- 
11  y. 


TRADE  NEWS. 


The  Electric  Appliance  company.  Chicago,  has 
arranged  to  handle  the  celebrated  line  of  Dayton 
fans  for  the  season  of  1900. 

Benjamin  F.  Kelley  &  Son,  91  Liberty  street.  New 
York,  call  attention  to  their  Kelley  exhaust-pipe 
head,  which  they  claim  will  keep"  the  roofs  and  walls 
of  buildings  dry.  prevent  the  accumulation  of  ice 
and  avoid  spattering  of  buildings  and  walls. 

J.  Holt  Gates  &  Co.,  the  well-known  electrical 
contractors  of  Chicago,  state  that  the  6,coo-horse- 
power  plant  which  they  have  installed  in  the  estab- 
lishment of  Armour  &  Co..  Union  Stock  Yards. 
Chicago,    will    be    in    running   order    in    abou'.    two 


BUSINESS. 

The  Sprague  Electric  company  has  received  an 
order  for  two  30-kilowatt  generators,  to  be  used 
in  the  works  of  the  AVhitehall  Portland  Cement 
company   at   Cementon,    Pa. 

The  Western  Electric  company  has  furnished  the 
Metropolitan  Street  Railway  company  of  New  York 
city  a  300-kilowatt.  2,500-ampere  booster,  said  to  be 
the  largest  of  the  kind  ever  built.  The  total  output 
of  the  station  is  8,000  amperes.  This  current  passes 
_;hrough  the  series  windings  of  the  booster.  A  550- 
volt.  direct-connected  motor  furnishes  the  power  for 
driving  the  booster. 

The  Triumph  Electric  company.  Cincinnati, 
through  its  Chicago  agents,  J.  Holt  Gates  &  Co.. 
announces  that  it  has  received  flattering  indorse- 
ments of  the  efficiency  of  its  apparatus  in  the  shape 
of  more  orders  at  this  time  of  the  year  than  in  any 
previous  year.  Triumph  dynamos  and  motors  arc 
being  installed  all  over  the  country,  and  it  is  safe 
to  say  that  the  excellent  reputation  of  its  machines 
assures  the  company  a  satisfactory  share  of  the 
business. 

The  efficiency  of  the  Sturtevant  exhaust  head 
is  shuwn  by  the  following  portion  of  a  letter  received 
by  the  B.  F.  Sturtevant  company  of  Boston  from 
the  Frost  6c  Wood  company  of  Smith's  Falls. 
Ont. :  "Allow  us  to  add  that  we  have  never  paid 
with  greater  satisfaction  an  account  for  an  article 
of  this  description,  than  we  now  pay  for  your  ex- 
haust-steam head.  It  has  given  us  every  satisfac- 
tion, and  we  would  not  be  without  it  for  several 
times  what  it  cost.  It  should  prove  invaluable  to 
steam  users  in  a  cold  climate.  Previous  to  using 
this  we  were  very  greatly  bothered  with  an  accum- 
ulation of  ice  from  the  exhaust  spray.  This  has 
now  been  entirely  overcome." 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  its  trade  in  line  and  central- 
station  supplies  has  been  especially  gratifying.  It 
says  that  the  demand  for  its  Moloney  transformers 
and  A.  B.  so'iid-copper-cased.  enciosed-arc  lamps 
has  grown  so  it  can  hardly  take  care  of  its  orders. 
These  are  products  for  which  the  company  is  ex- 
clusive territorial  agent,  and  which  it  is  in  a  posi- 
tion to  guarantee  in  every  way.  The  new  all-copper- 
case  A.  B.  lamp  has  proven  itself  to  be  an  instantane- 
ous success.  It  is  an  entirely  new  departure  and  it 
is  said  now  to  be  the  only  logical  covering  for  en- 
closed-arc  lamps.  In  its  Maloney  transformer,  the 
Western  Electrical  Supply  company  claims  to  have 
a  transformer  whose  copper  and  core  losses  are  re- 
duced to  a  minimum  of  extremely  close  regulation 
and  high  efficiency.  The  company  guarantees  these 
transformers  for  two  years  and  invites  full  investi- 
gation. It  says  it  is  now  carrying  probably  the  largest 
and  most  complete  line  of  electrical  supplies  in  the 
country  and  is  prepared  to  equip  central  stations, 
street  railways  and  telephone  lines  and  exchanges 
complete.  The  growth  of  this  company  has  been  a 
remarkable  one.  By  close  attention  to  the  wants  of 
its  customers,  combined  with  the  strictest  business 
integrity  and  hustling,  it  has  become  to-day  one  or 
the  largest  electrical  supply  houses  in  America.  Its 
success  is  certainly  deserved  and  well-earned.  It  i? 
prepared  to  supply  "everything  electrical."  in  all 
that    the    term    implies. 


ILLUSTRATED    ELECTRICAL    PATENT    RECORD. 


644.050.  Manufacture  of  Lead  Peroxide  and  Its 
Application  to  Electrical  Storage  Batteries. 
Hermann  Beckmann,  Witten.  Germany.  Appli- 
cation filed  December  9,   1S99. 

A  process  for  producing  lead  peroxide  particularly  as  a 
coating  for  the  electrodes    of    storage    batteriFS    is    de- 
ascribed.    It  consists  in  introducing  metallic  lead  into   a 
solution  of  free   sulphurous  acid  as  a  positive   electrode 
and  subjecting  it  to  the  action  of  an  electric  current. 

''144.051.  Controller  for  Alternating-current  Circuits. 
Ernst  J.  Berg.  Schenectady,  X.  V..  assignor 
to  the  General  Electric  company  of  New  York. 
Application  filed  October  n,  1899. 

The  invention  combines  an  induction  motor,  a  resist- 
ance in  the  secondary  of  the  motor,  an  inductance  device 
in  the  primary  leads  of  the  motor,  and  a  controller  for 
varying  the  amountofthe  resistance  and  for  varjing  the 
self-induction  of  the  device. 

644,072.  Automatic  Gravity  Cut-out  for  Electrical 
Circuits.  William  Hanlon,  Poughkeepsie.  X. 
Y.    Application  filed  June  20,  1899. 

In  the  device  are  a  base  of  insulating  material,  contact 
conducting  blccks  having  beveled  faces  and  grooves  se- 
cured to  the  base,  line  wires  attached  to  the  blocks,  sup- 
ports secured  to  the  base,  gravity  arms  pivotally  supported 
in  the  outer  end  thereof,  a  cross  head  on  the  arms,  jaws 
on  the  cross  head  and  the  fuse  metal  held  in  the  jaws  and 
resting  in  the  grcoves  on  the  contact  blocks. 

644,094.  Electrical  Bond  for  Railroad  Rails.  James 
M.  Price.  Philadelphia,  Pa.;  Walter  F.  Price  and 
William  L.  Price,  executors  of  James  M.  Price, 
deceased.  Application  filed  April  23,  1894.  Re- 
newed January  16,  1900. 

The  invention  consists  of  the  combination  with  the 
meeting  ends  of  two  rails  having  flanged  bases,  and  a 
support  for  the  joint  thereof  interfiling  with  the  flanged 
bases,  of  a  bend  consisting  of  a  flanged  piece  of  an  electric- 
cenductiug  material  situated  and  httirg  between  tbe  inter- 


Issued  February  2j,   igoo. 

fitting  portions  of  the  flanged  bases  of  the  rails  and    th-  ir 
support. 

644,108.  Contact  Device  for  Conduit  Electric  Rail- 
ways. Carl  F.  P.  Stendebach.  Leipsic.  Ger- 
many, assignor  to  Electricitats-Gesellschaft 
Reitz  &  Co..  Leipsic,  German}-.  Application 
filed   September  28,    1899. 

A  device  for  supplying  electricity  from  the  nnin  con- 
ductors of  an  undertrrimd-feed  system  to  the  feed  beads 
for  the  cars  is  described.  It  comprises  an  oscillatory 
disk,  f  r  making  and  break;ng  the  contact  between  the 
main  conductors  and  the  sectional  feed  heads  and  means 
for  pos:tively  oscillating  the  contact  disk  in  both  d_rec- 
tiens  frcra  tbe  rar^ 

644.12S-  Automatic  Controller  for  Electric  Com- 
pressors. Xiels  A.  Christensen.  Milwaukee. 
Wis.     Application  filed  September  2,  1899. 

The  controller  combines  a  movable  contact  having  a 
fluid-pressure-actuating  connection,  maximum  a>  d  mini- 
mam  pressure  contacts  arranged  to  co-opera"e  with  the 
movable  contact,  a  switch  in  the  compressor-motor  circuit, 
two  magnets  having  circuit  connections  so  arranged  that 
when  the  movable  contact  engages  the  maximum-pressure 
contact  the  switch  will  be  opened  and  the  compressor 
stopped,  and  when  it  engages  the  minimum-pressure  con- 
tact the  switch  will  be  closed  and  the  compressor  started, 
and  a  spark  arrester  arranged  to  be  thrust  between  the 
contacts  of  the  switch  as  soon  as  they  are  separated. 

644.143.  Electric  Gas-lighting  Candle  Burner.  Ray 
X.  Xoyes,  Haverhill,  Mass.,  assignor  to  the 
Electric  Gas  Lighting  company,  Boston,  Mass. 
Application  filed  April  10,  1899.  Renewed  Jan- 
uary 2,   1900. 

Combined  with  a  burner  tube  are  two  helical  maanels 
surrounding  the  tube,  one  located  above  and  one  below 
the  gas  valve,  one  or  more  armatures  to  be  operated  by 
the  magnets,  oneor  more  armature  pins,  an  oscillaiing 
gas  cock,  a  pin  or  pins  extending  from  its  stem  and 
adapted  to  make  contact  with   the  armature  pin   or  pinc. 


a  spring  to  normally  hold  the  armature  up  from  the  lower 
magnet,  a  fixed  elec'rode  at  and  insulated  f-ooi  the  burner 
tip.  a  movable  el°ctrode  to  he  operated  by  the  armature 
when  it  rotates  the  eas  co-k  to  turn  on  tbe  gas.  a  spring 
holding  tbe  electrodes  normally  in  contact,  and  proper 
electric  circu:ts  ti  alternately  en  rgize  the  magnet*. 

644. 144.     Connecting   Plate    for  Storage   Batteries. 

Harry  G.   Osburn.  Chicago,  111.,  assignor  to  J. 

Herbert  Ballantine.  Xewark.  X".  J.  Application 
filed  February  17,  1899. 

A  connecting  plate  provided  with  a  series  of  openiues  is 
combined  with  a  plurality  of  battery  plates,  each  having 
upon  the  edsie  a  plurality  of  toneues  or  lu^s  oa=sin» 
throcgh  the  respective  openings  and  secured  therein. 

644.160.  Electric  Glow  Lamp.  Wilhelm  Boehm. 
Berlin.  Germanv.  Application  filed  February  2. 
1899. 

The  lamp  combines  a  glower  which  is  a  non-conductor 
at  ordinary  temperatures  and  becomes  a  conductor  at 
higher  temperatures,  a  catalyttcally  acting  body  in  prox- 
imity to  the  glower  and  arranged  to  heat  it,  means  for 
supplying  a  gas  to  the  catalytically  acting  body  whereby 
the  latter  is  caused  to  heat  the  glower,  and  means  for  sup- 
plying current  to  the  glower. 

644,204.  Switch  Box  for  Intercommunicating  Tele- 
phone Systems.  Albert  K.  Keller,  Philadelphia, 
Pa.,  assignor  to  George  F.  Payne.  Philadelphia. 
Pa.     Application  filed  July   I,   1897. 

The  switch  box  has  contact  buttons  arranged  in  a  circle, 
in  combination  with  a  centrally  pivoted  lever  switch 
adapted  to  make  contact  with  each  button  as  it  is  turned, 
a  catch  adapted  10  hold  the  lever  in  contact  with  each 
button,  a  constantly  acting  spring  tending  to  return  the 
lever  to  normal  zero  position  and  a  catch-releasing  device 
arrang°d  when  operated  to  release  the  lever  and  permit 
the  spring  to  return  it  to  normal  position,  together  wiih  a 
calling  push  button  mounted  upon  a  suindle.  the  spindle 
being  carried  upon  and  concentric  with  the  axis  of  the 
lever  switch,  and  co-operating  contacts  for  the  push 
button. 
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644.205.  Telephone  Transmitter.  Albert  K.  Keller. 
Philadelphia.  I':i.  Application  filed  August  20. 
1898. 

In  the  transmitter  are  a  containing  shell  divided  into 
two  pans  accurately  centered  so  that  when  fitted  together 
their  axes  are  coincident,  a  central  chamber  formed  in  the 
body  of  the  rear  part,  an  electrode  seated  in  the  chamber. 
a  diaphragm  carried  upon  the  face  of  the  front  part,  a 
locking  nug  over  the  diaphragm  clamping  it  around  its 
edges  to  the  front  part,  and  a  plunger  electrode  carried  on 
the  diaphragm  and  centered  thereby. 

644.206.  Telephone  Receiver.  Albert  K.  Keller. 
Philadelphia,  Pa.  Application  filed  August  jo, 
189S. 

The  receiver  combines  a  shell,  a  diaphragm  and  a  cap. 
a  non-magnetic  metal  block  supported  within  the  shell 
near  the  diaphragm,  and  cut  away  upon  opposite  sides;  a 
compound  horseshoe  magnet  composed  of  two  closely 
fitted  members,  one  having  its  poles  extended  beyond  ihe 
other,  the  extremities  of  both  lying  within  the  recesses 
formed  by  cutting  away  the  block;  solt-iron  pole  pieces 
also  lying  within  the  recesses  between  the  loDger  member 
of  the  magnet  and  the  block  and  fitting  snugly  against  the 
shorter  member  of  the  magnet,  the  outer  ends  cf  the  pole 
pieces  approaching  the  diaphragm  and  carrying  coils; 
and  a  sinule  through  bolt  securiD<  'he  members  of  ihe 
magnet  and  the  pole  pieces  to  each  other  and  to  the  block 
iingle  structure. 

644,213.  Motor  Suspension.  Edwin  G.  Nicewaner, 
Johnstown,  Pa.,  assignor  to  the  Lorain  Steel 
company  of  Pennsylvania.  Application  filed 
August  22,   1899. 

Two  electric  motors  each  sleeved  lo  an  opposite  axle  of 
a  truck  are  combined  with  an  elastic  connecting  member 
rested  at  its  ends  upon  the  motor  frames  or  casings,  and 
connections  between  the  member  and  the  nose  ends  of 
both  the  motors. 

644,251.  Electric-contact  Apparatus.  Carl  G.  O.  H. 
von  Kt  Iiler,  Stockholm,  Sweden,  assignor  to  the 
Patent aktiebolagei  Svea,  Stockholm,  Sweden, 
Application   filed   December  5,   189S. 

In  combination  with  an  air-tight  tube  having  the  ter 
minals  exposed  in  iis  interior  are  a  body  of  mercury  in 
the  lube  to  contact  with  the  terminals,  means  for  turning 
ihe  lube  comprising  weak  and  strong  springs,  pulleys 
to  which  thev  are  attached,  a  catch  for  holding  the  tube 
in  one  uptight  position,  a  lever  foi  stretching  the  stronger 
spring  and  means  for  operating  the  lever  and  catch  con- 
sisting of  the  rotary  shift  and  the  arms  thereon  to  eogage 
the  catch  and  lever  respectively. 

644,278  Means  for  Regulating  Electric  Machines. 
William  H.  Cooley,  Brockport,  N.  Y.  Appli- 
cation hied  March  9,  1899. 

The  means  comprise  a  supply  circuit,  an  f  lecti  omotive- 
fcrce  g*-ne rator  coonecled  acrcss  the  terminals  thereof,  a 
translaiing  device,  and  means  whereby  the  device  may  be 
variously  connected  across  the  terminals  of  the  supply 
circuit  in  series  with  any  desired  poilion  of  the  generator 
and  in  pai  allel  with  the  remaining  poi  lion  thereof. 


NO.    644. 4C9. 

644.311.  Method  of  Winding  Helices  for  Electrical 
Purposes.  James  C.  Anderson,  Jersey  City,  N. 
J.     Application  filed  June  15,  1899. 

The  method  consists  in  simultaneously  winding  a  plu- 
rality of  helices  upon  separated  zones  of  a  single  core, 
and  inserting  sheets  of  insulating  material  between  the 
Mlpei posed  layers  of  the  hclicts,  each  sheet  being  com- 
mon to  a  I  the  helices. 

644.312.  Electrical  Helix.  James  C.  Anderson,  Jer- 
sey City,  N.  J.  Application  filed  August  29, 
1899. 

The  invention  consists  of  a  plurality  of  helices  for 
electrical  purposes,  wound  in  layers  on  a  single  core, 
in  combination  with  individual  sheets  cf  insulating  ma- 
terial irsprted  between  the  la\ers  and  extending  through- 
out ali  the  helices. 

644,315.  Telephonic  Relay.  Fred  II.  Brown,  Oak 
Park,  111.     Application  filed  November  27,  1899. 

In  a  telephonic  apparatus  are  a  mainline  circuit  con- 
necting two  distant  stations,  an  independent  or  local 
circuit  including  a  generator,  means  arranged  in  the  main- 
line circuit  for  varying  the  resistance  of  the  local  circuit, 
an  auxiliary  circuit  connected  to  a  third  station  and 
means  operated  by  the  variations  in  the  resistance  of  Ihe 
local  circuit  for  reproducing  the  impulses  of  the  maiu  line 
in  ihe  auxiliary  circuit. 

G  14,330.  Electrical  Measuring  Instrument.  James 
\V.  Packard,  Warren,  O.  Application  filed  Jan- 
uary 12,  1900. 

The  instrument  comprises  in  combination  a  core  adapted 
to  revolve  about  an  axis,  and  a  flattened  solenoid  coil  ar- 
ranged spirally  about  the  axis,  the:  core  standing  normally 
at  one  end  of  the  coil,  and  being  adapted  lo  move  toward 
the  ether  end  of  the  coil  under  the  influence  of  the  sole- 
coid  when  energized, 

644,357.     Multiple-fuse  Cut-out.     James  B.  Hubbard 
d  Charles  J.  Dorsey,  Baltimore,  Md.,  assign- 
in-  of  one-third  to  Harry  T.  Mudd,  Baltimore, 
Md.     Application  filed  October  28,  1899. 

In  the  apparatus  are  combined  a  disk  carrying  a  plurality 
of  fuses  each  electrically  and  mechanically  separated  and 
protected  by  surtounding  non-conducting  material,  spring- 
contact  plates  connected  to  ihe  fuses  and  borne  on  the 
Ceriphery  of  the  disk  and  engaging  a  pair  of  stationary 
locks. 

644,370.  Apparatus  for  Adjusting  Elevation  of 
I  runs.  Gustav  A,  Schoellcr,  Miilheim-on-the- 
Ruhr,  Germany,  assignor  to  Fried.  Krtipp,  Es- 
sen,  Germany.  Application  filed  November  29, 
1899. 

In  the  apparatus  d£scribed  are  an  index  plate  partly 
constructed    of    insulated    conducting  material  and   partly 


ot  non-conducting  material,  a  conducting  index  hand  with 
a  contact  moved  in  changing  the  elevation  of  the  gun  to 
slide  upon  the  index  plate,  a  source  of  electricity  and 
electric  connection  to  the  metallic  part  or  parts  of  the 
index  plate  and  to  the  index  band,  whereby  the  circuit  is 
closed  when  the  contact  of  the  index  hand  is  over  the 
metallic  part  or  parts  of  the  index  plate. 

644,407.  Automatic  Regulation  of  Systems  of  Elec- 
trical Distribution..  John  L.  Creveling,  New 
York,  X.  V.     Application  filed  October  28,  1899. 

In  a  system  of  electrical  disttibution  are  combined  a 
generator,  a  siornge  battery  in  circuit  therewith,  a  lamp 
circuit  into  which  both  the  generator  and  battery  are 
adapted  to  deliver  current,  and  an  electromagnetic  regu- 
lator in  the  lamp  circuit  forvaryiog  the  resistance  of  and 
maintaining  the  potential  of  the  lamp  circuit  substantially 
constant,  comprising  in  its  structure  means  for  varying  the 
resistance  of  the  lamp  circuit,  and  a  plurality  of  windings 
acting  thereon,  one  cf  the  windings  being  in  shunt  to  the 
I.  nips  ami  another  of  the  windings  being  connected  to  the 
lamp  circuit  in  sei  ies  w  1th  the  battery. 


NO.    644  497. 


System.     John   L.   Creveling, 
Application  filed  October  28, 


644.4CS.  Car-lighting 
Nev,  York,  N.  Y. 
1S99. 

In  a  system  crnuinii  g  a  dynamo  and  storage  battery 
an  1  wherein  the  dynamo  is  liabie  to  have  ■  t-s  direction  of 
rotation  reversed,  are  a  pole-changing  device  adapted  to 
control  the  circuit,  positive-transmission  means  interven- 
ing netween  the  rotating  armature  and  the  pole-ch^ngiug 
device  and  electromagnetic  means  in  circuit  with  the  d\- 
liamo  for  breaking  the  mechanical  transmission. 

644,409.  Electrical  Distribution.  John  L.  Creveling, 
New  York,  N.  Y,  Application  filed  October  28, 
1S99. 

A  system  is  described  which  combines  a  generator,  a 
storage  battery  adapted  to  be  charged  thereby,  an  electro- 
magnetic switch  in  the  generator-main  circuit,  a  field-coil 
in  shunt  to  the  generator  mains,  an  opposing  field  coil  in 
the  battery-main  circuit,  a  battery-shunt-field  coil,  a 
variable  resistance  in  series  therewith  and  means  oper- 
ated by  the  fluctuations  of  the  current  of  the  generator  for 
varying  the  amount  of  variable  resistance  in  circuit  with 
the  baittry-shunt  field  coil.     (See  cut.) 

644,433.  Signal  Apparatus  for  Boilers.  William  B. 
Lowe,  Jr.,  Atlanta,  Ga.  Application  filed  De- 
cember 2,   1S98. 

In  the  apparatus  described  are  Iwo  signal  devices,  time- 
recording  tapes  wound  on  spcols  mounted  over  the  signal 
devices,  each  of  the  devices  being  provided  with  an  elec- 
tric magnet,  and  a  pivoted  armature,  marking  points  con- 
nected with  each  of  the  armatures,  and  pads  supported 
adjacent  to  the  armatures  and  between  which  and  the 
armatures  the  tapes  are  adapted  to  be  drawn,  and  a  clock 
mechanism  provided  with  a  roiatable  face  with  which  the 
tapes  are  cennected  and  on  which  they  are  adapted  to  be 
wound. 

644,448.  Circuit  Closer  for  Telegraph  Keys.  Elmer 
E.  Nye  and  Louis  C.  Mcintosh,  Los  Angeles, 
Cal.     Application  filed  October  28,  1899. 

The  circuit  closer  comprises  a  frame  adapted  to  be  piv- 
oted to  the  key  lever  and  having  arms  which  project  up- 
wardly above  the  key  knob  of  the  lever  and  connected  by 
an  elastic  strip,  the  frame  normally  closing  the  circuit 
through  the  key. 


NO.   644  510. 

644)497.  Wireless  Telegraphy.  Archie  F.  Collins, 
Saratoga  Springs.  N.  Y.,  assignor  to  the  Ameri- 
can Wireless  Telephone  and  Telegraph  com- 
pany of  Arizona  Territory.  Application  filed 
November  7,  1899. 

A  receiving  apparatus  for  wireless  telegraphy  is  de- 
scribed which  consists  of  a  coherer,  comprising  a  non- 
conducting lube,  alined  conductor  plugs  arranged  within 
the  tube  and  having  their  separated  inner  ends  beveled 
to  form  a  V-shaped  pocket,  which  is  adapted  to  receive 
comminuted  magnetic  particles,  a  conductor  strip  of  high 
electrical  resistance  bridging  the  inner  ends  of  the  plugs, 
a  local  circuit  embracing  the  plugs,  and  magnetic  par- 
ticles, a  relay  and  a  magnet  in  the  circuit,  the  latter  being 
arranged  to  act  on  the  magnetic  particles.     (See  cut.) 

644,510.  Process  of  Electrical  Reduction.  Ellis  F. 
Frost,  Washington,  D.  C,  assignor  of  one-half 
to  Frederick  A.  Lehmann,  Washington,  D.  C. 
Application   filed   November  21,    1S99. 

A  process  of  making  carbide  of  calcium  is  described 
which  consists  of  forming  an  electric  arc  between  an 
electrode  and  an  aqueous  electrolyte,  passing  the  mixture 
of  lime  and  carbon  to  be  acted  upon  into  the  arc.  and  then 
dropping  the  carbide  through  the  electrolyte  into  a  sub- 
st  mce  which  protects  the  material  from  tlio  action  of  the 
electrolyte.     (See  cut.) 


044.517.  Resistance  Switch  for  Electric  Circuits. 
John  H.  Holmes  and  Frank  Broadbent,  New- 
castle-upon-Tyne, England.  Application  filed 
December  18,  1899. 

The  invention  compiises  a  movable  member  adapted 
to  work  over  a  series  of  resistance  contacis.  and  means  for 
returning  a  member  in  a  direction  to  cut  out  resistance  in 
combination  with  another  movable  member,  means  for 
engaging  these  two  movable  members  to  operate  together 
when  moved  in  a  direction  to  insert  resistance,  and  a  con- 
tact through  which  the  second  movable  member  can  elec- 
trically connect  the  switch  terminals,  and  means  for  then 
releasing  the  first-named  member  and  means  for  con- 
trolling the  backward  movement  of  the  first-named  mem- 
ber so  that  it  slowly  cuts  out  resistance. 

644.538.  Voltaic  Cell.  Albert  Pfannenberg,  Berlin, 
Germany.     Application  filed  April  15,  1899. 

The  cell  comprises  a  carbon  electrode,  that  part  of  it 
which  dips  into  the  exciting  fluid  being  divided  by  a  deep 
groove  or  channel  for  the  purpose  of  increasing  the  effect- 
ive surface,  and  a  tubular  positive  electrode  having  one 
( nd  bent  inward  and  passing  through  the  channel. 

644,547.  Telephone  Transmitter.  Ernest  B.  Fahne- 
stock,  Washington,  D.  C,  assignor  to  the  Fahnc- 
stock  Transmitter  company,  New  York,  N.  Y. 
Application  filed  January  15,  1897.  Renewed 
August  5,  1899. 

A  receiving  tube  or  chamber  for  telephone  transmission 
or  similar  purposes  is  described.  It  has  a  relalively  large, 
open,  outer  receiving  end.  and  is  formed  with  two  vi- 
bratable  walls  conveiging  continuously  toward  each  other 
from  the  open  larger  outer  eDd,  they  being  arranged  to 
provide  a  sound  chamber  extending  continuously  from 
the  inner  surface  of  one  of  the  converging  walls  to  the 
inner  surface  of  the  other.     (See  cut.) 

644.551.  Electric  Signaling  Apparatus.  George 
Harris,  Detroit,  Mich.  Application  filed  August 
6,  1898. 

One  claim  reads:  In  combination  with  a  signaling  ap- 
paratus, an  electrically  actuated  catch,  an  arm  on  the  sig- 
naling apparatus  adapted  lo  engage  the  catch,  a  local  cir- 
cuit adapted  to  actuate  the  catch,  a  crank  on  the  signaling 
apparatus  and  means  whereby  the  crank  closes  and  opens 
the  circuit  and  thereby  actuates  the  catch  lo  enable  it  to 
engage  the  holding  arm. 

644.552.  Electric  Meter.  George  Hookham,  Birm- 
ingham, England.  Application  filed  September 
12,    1899. 

The  meter  comprises  a  pendulum,  a  shunt  coil  carried 
thereby,  a  series  coil  coacting  with  the  shunt  coil,  a  re- 
cording-wheel train,  reversible  connections  from  the 
pendulum  for  operating  the  train,  and  means  for  auto- 
matically reversing  the  connections  at  determined  in- 
tervals. 


NO.   644,547. 

644,553-  Apparatus  for  Converting  Alternating  into 
Continuous  Currents  and  Vice  Versa.  Maurice 
H 11  tin  and  Maurice  Leblanc,  Paris,  France.  Ap- 
plication filed  June  19,   1899. 

An  apparatus  for  transforming  alternating  currents  of 
any  order  into  alternating  currents  of  any  other  order  is 
described  which  comprises  a  number  of  magnetic  cores 
wound  with  primary  and  secondary  coils,  the  primary  coi  s 
being  connected  in  dephased  groups  so  that  each  member 
of  the  same  group  is  affected  by  the  same  phase  of  the 
primary  current,  and  the  secondary  coils  being  connected 
in  dephased  groups  so  that  eacn  member  in  the  same 
group  is  the  seat  of  an  electromotive  force  of  the  same 
phase. 

644.554.  Electric  Recuperator.  Maurice  Hutin  and 
Maurice  Leblanc,  Paris,  France.  Application 
filed  June  19,  1899. 

The  invention  consists  of  the  combination  of  an  induc- 
tive circuit  carrying  an  altercating  current  and  a  con- 
ductor, which  is  part  of  the  c  rcuit,  mounted  to  csi  illaie 
within  a  constant  magnetic  field  of  force,  the  inertii  of  the 
moving  conductor  and  the  intensity  of  the  magnetic  field 
being  adjusted  with  reference  to  the  frequency  of  the 
current  tor  the  purpose  of  reducing  the  apparent  self- 
induction  of  the  circuit, 

644.555.  Process  of  Reducing  Apparent  Inductance 
of  Electrical  Circuits.  Maurice  Hutin  and 
Maurice  Leblanc,  Paris,  France.  Original  ap- 
plication filed  June  19,  1899.  Divided  and  this 
application  filed  December  26,  1899. 

The  process  of  reduciug  or  neutralizing  the  apparent 
self-induction  of  a  circuit  carrying  an  alternating  current 
is  mentioned  which  consists  in  passing  the  current 
through  a  conductor  mounted  to  oscillate  with  relation  to 
a  constant  magnetic  field  of  force. 

644,561.  Microphone.  Ernest  B.  Fahncstock,  Wash- 
ington, D.  C.     Application  filed  March  1,  1S99. 

A  microphone  consisting  of  non-magnetic  granular  ma- 
terial held  between  diaphragms  is  combined  with  an 
electromagnet  separate  from  the  telephone-receiving 
magnet,  the  electromagnet  and  the  microphone  being  so 
connected  that  changes  in  the  strength  of  the  electromag- 
net produce  a  mechanical  movement  of  the  granular  ma- 
terial sufficient  to  unpack  the  same. 

Design. 

32,297.  Switchboard.  Hans  O.  Swoboda,  New 
York,  N.  Y.,  assignor  to  the  Falcon  Electric 
Manufacturing  company  of  New  York.  Appli- 
cation filed  December  15,  1899.  Term  of  patent, 
seven  years. 
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Underground  Work  of  the  Illinois  Tele- 
phone and  Telegraph  Company. 

The  construction,  equipment  and  operation  of 
the  telephone  system  which  the  Illinois  Telephone 
and  Telegraph  company  has  engaged  to  install  in 
Chicago  form  a  radical  departure  from  the  ordi- 
nary methods  of  telephone  practice.  This  company 
was  granted  a  franchise  by  an  ordinance  of  the 
City  Council  of  Chicago  on  February  20,  1S99,  and 
commenced  practical  construction  a  few  months 
ago.  It  is  building  under  the  center  of  streets  in 
the  business  district  of  the  city  a  system  of  tunnels. 
Upon  racks  on  the  sides  of  these  tunnels  the  com- 
pany proposes  to  carry  all  of  its  wires  and  cables, 
its  distributing  system  being  carried  through  laterals 
running  from  the  tunnels  to  the  building  line,  and 
then  rising  to  the  surface  under  the  sidewalk.  In 
this  way  all  manholes  in  the  streets  are  to  be  avoided. 

The  tunnels  are  of  horseshoe  shape,  as  may  be 
seen  from  the  illustrations  on  this  page.  They  are 
eight  feet  in  height,  with  a  maximum  width  of  six 
feet.  These  are  interior  dimensions.  As  the  floor 
of  the  tunnels  is  33  feet  below  the  surface  of  the 
streets  a  method  of  construction  has  been  adopted 
which  in  no  way  can  interfere  with  traffic  on  the 
pavement  above.  Shafts  are  sunk,  either  on  private 
property  or  else  at  points  where  the  street  pave- 
ment need  not  be  disturbed  to  the  depth  of  the 
tunnels,  and  the  work  is  all  carried  forward  from 
these  shafts,  they  affording  the  only  means  of  com- 
munication with  the  surface.  By  this  method  the 
pavement  is  not  torn  up  during  the  period  of  con- 
struction, nor  does  it  have  to  be  opened  for  repairs, 
and  while  the  cost  exceeds  that  of  the  customary 
method  of  laying  the  duct  conduits  from  the  surface, 
it  is  believed  that  the  maintenance  of  the  service 
by  this  method  will  be  80  per  cent,  cheaper.  No 
disturbance  to  the  public  is  occasioned  by  the  con- 


the  shaft,  which  is  about  five  feet  square,  is  raised 
at  night,  with  its  load,  to  the  door,  on  a  level  with 
the  platform  from  which  the  wagons  are  loaded. 

The  first  shaft  started  by  the  company  is  in  the 
alley  in  rear  of  the  basement  at  170  Madison  street. 
The  shaft  is  sunk  to  about  3s  Ieet  and  opens  into 
a  tunnel  in  the  alley.,  which  runs  east  and  connects 
with  the  main  tunnel,  running  north  and  south,  at 
the  center  of  La  Salle  street.  This  point  of  juncture 
is  shown  in  Fig.  3.  which  is  a  view  looking  north, 
with  the  alicy  connection  on  the  left.  Near  the  top 
of  the  tunnel,  at  the  right  of  the  picture,  is  repre- 


being  a  double-track  tramway  through  the  tunnels. 
with  turntables  at  the  junction  points. 

To  keep  the  earth  from  caving  in  as  the  drifts  are 
advanced,  all  the  work  is  done  under  an  air  pressure 
of  about  10  pounds  above  the  atmosphere.  As  the 
work  is  advanced  the  pressure  may  have  to  be 
increased,  according  to  the  nature  of  the  soil.  This 
pressure  is  supplied  by  an  air  compressor  in  the 
basement,  at  the  head  of  the  shaft.  The  air  is  car- 
ried down  to  the  tunnel  through  iron  pipes.  To 
maintain  the  air  at  nearly  a  constant  pressure  and 
to  permit  of  workmen  passing  into  and  out  of  the 


Fig.   1.     Tunnel  under  Intersection  of  Madison  and  La  Salle  Streets. 
Fig.  2.     Air  Lock.  Fig.  3.     Tunnel  under  La  Salle  Street,  Showing  Lateral  and  Alley  Connections. 
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struction  of  the  tunnels,  and,  in  fact,  few  people  on 
the  streets  know  that  the  work  is  being  carried  on. 
The  excavations  and  hauling  away  of  the  material 
are  done  between  the  hours  of  seven  in  the  evening 
and  five  in  the  morning,  while  the  interior  work  is 
finished  during  the  da}'.  The  work  is  conducted  by 
three  shifts  of  men,  working  eight  hours  each  and 
seven  days  in  the  week. 

The  company  now  has  five  shafts  sunk.  The 
outside  appearance  of  the  head  houses  of  these 
shafts,  together  with  the  small  space  they  occupy, 
may  be  judged  from  Fig.  4,  page  160,  which  illustrates 
the  house  erected  over  shaft  No.  2  at  275  Dearborn 
street.  The  structure  is  built  of  heavy  timbers,  and 
is  sheathed  with  corrugated  galvanized  iron,  so  as  to 
afford  protection  against  the  elements  and  fire.  It  is 
six  feet  square  and  23  feet  high,  the  shaft  itself  being 
circular    and    seven   feet   in   diameter.    The   lift    of 


sented  the  opening  for  a  lateral.  These  laterals  are 
to  be  three  feet  in  diameter,  with  eight-inch  walls. 
The  telephone  instrument  temporarily  placed  in  the 
opening  of  the  lateral  shown  is  used  to  connect 
the  tunnel  with  the  operator  of  the  lift  at  the  upper 
end  of  the  shaft. 

Fig.  1  illustrates  the  tunnel  at  the  intersection  of 
Madison  and  La  Salle  streets,  looking  north.  At 
the  intersections  of  streets  steel  beams,  arched  in 
with  cement,  are  used  to  support  the  roof.  In  dig- 
ging the  drifts  the  workmen  use  circular  draw  knives. 
such  as  are  shown  in  the  picture.  Seven  men  work 
in  a  drift  at  the  digging,  and  the  earth  is  excavated 
to  a  width  sufficient  to  allow  of  building  the  wall 
of  the  tunnel,  which  is  10  inches  in  thickness  and 
is  constructed  entirely  of  Portland  cement.  The  ex- 
cavated material  is  carted  to  the  shaft  at  night  in 
carts,   such  as  are  shown   in   Figs.    1    and  3,   there 


tunnel  an  air  lock  is  used.  The  air  lock  of  shaft 
No.  1,  located  in  the  alley  near  the  shaft,  is  shown 
in  Fig.  2.  It  consists  of  two  steel  partitions  built 
into  the  tunnel  23  feet  apart,  each  partition  having 
a  door  two  feet  by  three  feet  six  inches  in  size. 
Air  is  admitted  to  the  main  drift  through  the  pipe 
shown  at  the  left  of  the  figure.  Equalizing  pipes 
also  connect  the  lock  with  the  main  drift  and  with 
the  tunnel  outside  of  the  lock.  These  pipes  are 
controlled  by  valves  inside  the  lock.  The  equaliz- 
ing pipe  that  opens  into  the  drift  is  shown  at  the 
upper  right  side  of  the  illustration.  The  tempera- 
lure  in  the  tunnel  under  the  air  pressure  varies  from 
about  750  to  S50  Fahrenheit. 

The  tunnels  arc  lighted  by  means  of  no-volt  in- 
candescent lamps,  strung  at  25  or  30-foot  intervals 
along  the  top  of  the  drifts,  the  current  being  de- 
rived from   a   generator  in   the  basement.     All    the 
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work  at  the  heads  of  the  drifts  is  done  by  the  aid 
of  electric  lights,  no  torches  being  used,  as  they 
would  be  liable  to  cause  explosions  in  gas  pockets. 

The  basement  from  which  shaft  No.  2  is  operated 
is  partially  shown  in  Fig.  5.  At  the  right  is  a 
Western  Electric  bipolar  dynamo,  belt-driven  by  a 
steam  engine.  A  Laidlaw-Dunn-Gordan  air  com- 
pressor, with  a  capacity  of  400  cubic  feet  a  minute,  is 
next  beyond  the  engine,  and  at  the  extreme  left  of 
the  picture  is  dimly  shown  an  Eaton  &  Prince 
steam-hoisting  machine  for  the  shaft. 

A  plan  of  the  Madison  street  basement  and  of  shaft 


FIG.    4.        UNDERGROUND    WORK     OF    THE     ILLINOIS     TELE- 
PHONE    AND     TELEGRAPH     COMPANY. — HEAD 
HOUSE   OF   SHAFT   NO.    2. 

No.  i,  with  the  machinery  and  apparatus  indicated, 
is  shown  in  Fig.  6.  The  cement  is  unloaded  from 
the  street  into  a  hopper  at  the  Madison  slreet  end 
of  the  basement  and  is  carried,  by  means  of  a  belt 
conveyor,  to  the  bins.  From  these  bins  the  ma- 
terial is  passed  through  a  Drake  concrete  mixer,  and 
is  then  loaded  into  carts  and  carried  down  into  the 
tunnel.  The  conveyor  is  driven  by  an  electric  mo- 
tor. The  boiler,  compressor,  hoisting  machine  and 
engine  are  indicated  in  the  plan,  as  well  as  the 
shaft,  which  in  this  case  is  of  horseshoe  shape,  and 
the  tunnel  leading  east  under  the  alley.  Current 
for  lighting  this   section  of  the  tunnel  is  rented. 

Other  shafts  of  the  company  are  located  as  fol- 
lows: No.  3  at  115  Franklin  street,  No.  4  at  Lake 
and  State  streets,  and  No.  5  at  Clark  and  Ran- 
dolph streets.  In  each  case  a  basement  is  used  for 
the  generator,  engine  and  compressor  and  the  hoist- 
ing and  cement  machinery.  Other  shafts  are  to 
be  sunk  in  different  parts  of  the  city,  and  the  drifts 
are  to  be  carried  forward  from  each  one,  until  the 
tunnels  meet  and  are  interconnected.  About  11 
miles  of  tunnel  is  to  be  built  in  the  business  dis- 
trict. It  is  expected  that  two  branches  will  be  ex- 
tended under  the  Chicago  River,  at  a  depth  of  60 
feet,  t<»  connect  with  the  North  and  West  Sides  of 
the  city.  The  farthest  points  which  the  company 
proposes  to  reach  by  means  of  its  tunnels  are 
North  avenue,  by  way  of  Franklin  street,  on  the 
north,  Western  avenue,  by  way  of  Madison  street, 
en  the  west,  and  Sixty-seventh  street,  by  way  of 
Slate  street,  on  the  south.  The  bottoms  of  the  d.rifts 
are  graded,  so  as  to  allow  of  a  proper  drainage,  by 
n  m.  oi  sumps  and  pumps.  At  present  there  is  but 
\cry  little  moisture  in  the  drifts.  The  tunnel  is 
said  to  be  the  only  one  of  its  kind  to  be  constructed 
1  ntirely  of  cement  for  conduit  purposes  in  the  world. 

Vnothcr  novel  feature  announced  by  the  company 
is  the  installing  of  an  automatic-telephone  system. 
which  is  to  do  away  with  all  help  at  the  central  sta- 
tion     It  is  said  that  this  will  make  every  telephone 


placed  free  to  the  company's  subscribers  and  a 
charge  of  five  cents  will  be  made  for  each  call  over 
the  telephone  during  the  year,  until  the  subscriber 
has  paid  §&$,  when  the  service  for  the  balance  of 
the  year  will  be  free.  By  this  method  the  company 
believes  it  can  profitably  install  50,000  telephones 
in  Chicago. 

The  company  has  placed  the  work  of  construction 
and  installing  the  plant  in  the  hands  of  men  well 
known  to  be  competent  for  this  work,  Mr.  S.  Potis 
being  the  chief  engineer  and  Mr.  George  W.  Jack- 
s' hi   the   superintendent   of  construction. 


Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent   of   the    Western  Elec- 
trician.] 

The  Little  Wolf  River  Telephone  company  ot 
Fond  du  Lac,  Wis.,  has  a  curiosity  in  the  shape 
of  an  ancient  switchboard.  The  operator  was  com- 
pelled to  make  five  distinct  moves  before  a  connec- 
tion was  completed,  and  only  six  connections  could 
be  made  on  the  board  at  the  same  time.  * 

A  farmers'  telephone  company  is  to  be  formed 
at    Buffalo,   N.   D. 

The  Village  Council  of  Preston,  Minn.,  has  re- 
considered the  telephone  franchise  lately  granted 
and  rescinded  it.  The  council  and  the  citizens  are 
now  after  the  County  Board.  The  latter  recently 
ordered  all  county  telephone  messages  to  be  sent 
over  the  Rushford  company's  lines.  The  county 
auditor  is  one  of  the  incorporators.  The  citizens 
say  the  order  creates  a  monopoly,  which  must  be 
abolished. 

The    Little   Wolf   River   Telephone   company   has 


Wolf  River  system.  The  latter  had  connection  with 
the  Northwestern  system,  and  it  has  been  continued 
temporarily  since  the  absorption  of  the  Northwest- 
ern by  the  Ecll  interests.  The  Wolf  River  company 
will  establish  loll  stations  in  the  city. 

Telephone  connection  has  been  completed  between 
Eveleth  andBiwabik,  Minn. 

The  Standard  Telephone  company  is  installing 
a  central  and  system  in  Harmony,  Minn.,  on  the 
strength  of  a  franchise  granted  two  years  ago.  There 
is  considerable  popular  objection   to   the   franchise. 

The  Wisconsin  Telephone  company  will  rebuild 
its   exchange  at  Ashland,   Wis. 

The  Northwestern  Telephone  Exchange  company 
will  extend  its  wires  from  Sioux  Falls,  S.  D.,  to 
Yankton.  This  company  has  just  purchased  the 
telephone  line  between  Parker,  S.  D.,  and  Sioux 
City,  la.,  paying  $15,000  for  it. 

The  Northwestern  Telephone  Exchange  company 
is  about  to  construct  an  underground  system  for 
Grand   Forks.  N.   D. 

The  Zenith  City  Telephone  company  has  begun 
service  in  Duluth,  Minn.,  and  is  making  connections 
as  rapidly  as  possible.  There  will  be  1,000  connec- 
tions within  a  short  time. 

The  Iowa  Telephone  company  has  installed  new 
cables  and  a  new  board  at   Clinton,   la. 

The  Johnson  County  Telephone  company  at  Iowa 
City,  la.,  is  using  aluminum  wire  in  places  where 
the  wire  is  subject  to  smoke.  It  will  also  be 
used  in  toll  iines,  on  account  of  its  lightness. 

The  Iowa  Telephone  company  at  Sioux  City,  la., 
has  begun  removing  the  instruments  of  the  Home 
Telephone  company  from  subscribers,  where  both 
instruments  were  connected. 


fig.  5. 


UNDERGROUND    WORK    OF    THE    ILLINOIS    TELEPHONE    AND    TELEGRAPH    COMPANY. — BASEMENT    PLANT 

AT   SHAFT   NO.    2. 


secured  about  200  subscribers  in  Kaukauna,  Wis. 
Miss  Maggie  McDonald,  who  has  been  in  charge 
of  the  office  of  the  Wisconsin  Telephone  company 
there  for  10  years,  will  be  manager. 

A  local  exchange  is  projected  for  Janesville,  Minn. 

The  Cannon  Valley  Telephone  company  has  been 
granted  a  franchise  at  Montgomery,  Minn. 

The  telephone  project  for  Bloomer,  Wis.,  is  aban- 
doned  for   the   present. 

The  injunction  proceedings  of  the  Northwestern 
Telephone  Exchange  company  in  Minneapolis 
against  the  city  are  being  made  in  such  a  way  that 
the  case  can  be  carried  to  the  United  States  Su- 
preme Court. 

The  Little  Wolf  River  Telephone  company  is  an 


The  Indianola  (la.)  Mutual  Telephone  company 
has  purchased  the  toll  line  between  Indianola  and 
Des  Moines. 

Davis  City,  la.,  will  vote  on  March  26th,  on  grant- 
ing a  franchise  to  the  Iowa  Telephone  "company. 

The  Iowa  Telephone  company  is  an  applicant 
for  a  franchise  through  Murray,  la.  The  town  will 
vote   on   the  matter  on    March   26th. 

A  stock  company  is  projected  for  Holstein,  la., 
to  put  in  a  telephone  exchange. 

The  Iowa  Telephone  company  now  employs  14 
operators  at  Davenport,  la.  A  year  ago  there  were 
but  eight  employed. 

The  West  Gallatin  Irrigation  company  of  Boze- 
man,  Mont.,  will  put  in  a  complete  telephone  system 

mi 


FIG.    6.       UNDERGROUND    WORK    OP    THE    ILLINOIS    TELEPHONE    AND    TELEGRAPH    COMPANY. — PLAN    OF    BASEMENT    AT    SHAFT    NO.     I. 


like  a  private  line  which  cannot  be  interrupted,  so 
that  no  one  can  overhear  the  conversation.  Strictly 
sccret  telephone  sen-ice  will   thus  be  afforded. 

At  present  the  company  has  a  small  switchboard 
set  up  and  connections  with  the  offices  of  the  com- 
pany, the  head  of  each  shaft,  the  Auditorium  Hotel 
and  a  few  private  connections,  all  for  the  company's 
own   use. 

When  the  Illinois  company  installs  its  system  it 
purposes  to  furnish  the  telephones  to  the  public  on 
a  meter  system,  wiring  all  buildings  so  as  to  put 
a  telephone  in  each  room.     The  instruments  will  be 


applicant  for  a  local  franchise  at  Oshkosh,  Wis., 
and  proposes  to  make  a  vigorous  fight  against  the 
Wisconsin  Telephone  company. 

The  Farmers'  Telephone  Exchange  company  has 
been  formed  by  farmers  near  Si.  James,  Minn.,  to 
operate  in  Watonwan  County. 

Three  employes  of  the  Northwestern  Telephone 
Exchange  company  in  Minneapolis  were  fined  $5 
each  for  digging  in  the  streets.  The  fines  were  paid 
at   once. 

The  Wisconsin  Telephone  company  has  discon- 
tinued toll  connections  at  Oshkosh,  Wis.,  over  the 


to  parallel  its  irrigation  system.  It  will  be  57  miles 
long. 

Clearfield  and  Mount  Ayr,  la.,  will  have  telephone 
connection   by   April    1st. 

Maxwell,  la,,  will  vote  on  March  26th  on  the  ap- 
plication of  O.  A.  Knell  for  a  telephone  franchise. 

D.  N.  Tallman  of  Willmar,  Minn.,  has  been 
granted  a  franchise  for  a  telephone  exchange  at 
Buffalo,  Minn. 

The' Wisconsin  Telephone  company  is  about  _  to 
erect  a  modern  exchange  building  at  Eau  Claire, 
Wis. 
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INDEPENDENT  EXCHANGES  AND  MANAGERS. 


Some  of  the  men  who  have  lent  effective  aid  in 
making  the  Independent  telephone  movement  what 
it  is  are  portrayed  on  this  and  succeeding  pages 
of  this  issue  of  the  Western  Electrician.  Of  course, 
only  a  very  small  proportion  of  the  Independent 
exchanges  and  exchange  managers  are  here  dealt 
with,  for  there  are  thousands  of  them.  Portraits  of 
many  prominent  telephone  men  have  heretofore 
appeared  in  the  Western  Electrician;  some  of  the 
managers  are  too  retiring  to  give  the  desired  infor- 
mation and  others  are  too  busy  or  perhaps  indif- 
ferent. But  it  is  thought  that  the  showing  is  suffi- 
ciently widespread,  geographically,  to  indicate  the 
firm  foothold  of  the  Independent  telephone  move- 
ment among  the  people  of  the  United  States.  Towns 
and  cities  represented  are  arranged  in  alphabetical 
order. 

AKRON,  O. 

One  of  the  pioneers  of  the  movement  in  Ohio  is 
A.  B.  Conklin,  secretary  of  the  Akron  People's  Tele- 
phone company.  Like.the  majority  of  Independents, 
M  r.  Conklin  i  s  a 
young  man.  He  was 
born  in  Steuben 
County,  Indiana,  33 
years  ago,  but  has 
passed  most  of  his 
life  in  Fulton  Coun- 
ty, Ohio.  He  be- 
came impressed  with 
the  opportunities  of- 
fered by  the  opening 
of  the  telephone  field, 
and  through  his  ef- 
forts a  n  exchange 
was  built  at  Wau- 
seon,  O.,  early  in 
1896.  This  resulted 
in  the  organization 
of  several  independ- 
ent companies  which 
are  now  in  successful 
operation.  Mr. 
Conklin  is  president 
of  the  Conklin  Con- 
struction company  and  has  secured  contracts  from 
the  Northwestern  Telephone  company  of  Joliet,  111., 
for  the  building  of  exchanges  at  Joliet,  Aurora  and 
Geneva,  111.  After  April  1st  work  on  these  ex- 
changes wdl  be  pushed. 


B.  CONKLIN. 


BENTON,  ILL. 

In  April,  1897,  F.  H.  Stamper,  a  young  business 
man  of  Benton,  111.,  built  a  telephone  line  from 
Benton  to  Ewing,  a  distance  of  10  miles.  A  few 
months  later  he 
formed  a  partnership 
with  Mr.  R.  A. 
Youngblood  of  Ben- 
ton to  build  and  op- 
erate an  exchange  in 
that  place.  "The 
business  grew  far  be- 
yond our  anticipa- 
tions," says  Mr. 
Stamper.  "Benton 
is  a  town  of  only 
1,1  0  o  inhabitants, 
and  our  exchange 
started  with  20  sub- 
scribers. T  o-d  a  y 
we  have  in  the  town 
proper  140  tele- 
phones and  in  the 
county,  among  the 
farmers  and  country 
merchants,  90.  On 
January  1,  1899,  we 
i  n  c  o  r  p  o  r  ated  the 
Youngblood-Stamper  Telephone  company,  with  a 
capital  stock  of  $12,000."  Mr.  Stamper  was  elected 
president  and  general  manager,  which  positions  he 
still  holds.  In  September,  1898,  he  built  an  exchange 
in  McLeansboro,  111.,  and  with  R  A.  Youngblood,  G. 
C.  Cantrell  and  G.  W.  Hogan  incorporated  the  Mc- 
Leansboro Telephone  company,  of  which  Mr. 
Stamper  was  made  president.  This  latter  company 
now  covers  the  entire  county  of  Hamilton.  In  Feb- 
ruary, 1899,  associated  with  Mr.  Youngblood  and 
H.  H.  Onstott,  Mr.  Stamper  incorporated  another 
company  and  purchased  a  plant  in  Perry  County, 
Illinois,  with  exchanges  at  Du  Quoin  and  Tama- 
roa.  Thus,  the  system  covers  Hamilton,  Franklin, 
Perry  and  Jefferson  counties,  and  embraces  about 
700  telephones  and  over  600  miles  of  lines,  operating 
five  exchanges,  located  at  Benton,  Du  Quoin, 
Tamaroa.  Thomsonville  and  McLeansboro.  Mr. 
Stamper  is  just  turned  30,  is  married,  and  has  been 
the  architect  of  his  own  fortunes. 


F.  H.  STAMPER. 


HOLBROOK. 


phone  enterprise  in 
New  England. 
Among  its  officers 
and  directors  are 
such  men  as  Arthur 
S.  Temple,  Oakes 
Ames,  Charles  E. 
Adams  and  Frank  A. 
Cutting  of  Boston, 
and  Martin  Maloney, 
Emerson  McMillin, 
Francis  M.  Jencks, 
John  B.  Stauffer  and 
Daniel  O'D  ay  of 
NewYork.  The 
company  is  closely 
allied  with  the  Tele- 
phone,  Telegraph 
and  Cable  company 
of  America,  which 
lately  secured  con- 
trol of  the  great  Erie 
telephone  system.  It 
has  a  liberal  fran- 
chise in  Boston,  and  construction  work  is  under  way. 
Mr.  Holbrook  was  a  Chicago  man  of  30  years'  resi- 
dence before  he  removed  to  Boston  two  years  ago 
to  engage  in  the  telephone  business.  He  was  promi- 
nent in  the  social,  business  and  intellectual  life  of 
Chicago  and  has  published  several  books.  Mr. 
Holbrook  holds  an  honorary  degree  from  Yale 
and  is  especially  interested  in  sociological  prob- 
lems. He  is  a  popular  platform  speaker,  although 
a  practical,  experienced  man  of  business.  He  mar- 
ried the  daughter  of  the  late  William  Frederick 
Poole,  LL.  D.,  the  librarian  and  compiler  of  Poole's 
Index,  and  has  traveled  extensively  in  Europe. 

BLUFFTON,  IND. 

James  W.  Sale,  general  manager  of  the  United 
Telephone  company,  is  one  of  the  pioneers  in  the 
Independent  field,  his  company  being  among  the  very 
fiist  in  Indiana  to 
commence  business. 
Mr.  Sale  was  first  at- 
tracted to  -the  busi- 
ness on  account  of 
his  connection  with 
the  Central  Union 
Telephone  company 
as  local  manager, 
from  1878  to  1880,  of 
t  h  e  Bluffton  e  x- 
change  of  that  com- 
pany, which  was  aft- 
erward abandoned. 
With  Hugh  Dough- 
erty, J.  W.  Sale,  L.  C 
Davenport,  W.  H. 
Ernst  and  A.  Op- 
penheim,  all  of  Bluff- 
ton,  as  stockholders, 
the  Bluffton  Tele- 
phone company  was 
organized,  with  capi- 
tal  of  $10,000,  and  an  JAMES  w   SALE- 

exchange  of  75  subscribers  was  started  in  Bluffton. 
Later  another  plant  was  put  in  at  Portland,  Ind., 
with  about  go  subscribers,  and  two  rival  Independent 
properties  were  bought  at  Huntington,  with  about 
125  subscribers,  all  of  which  were  merged  into  the 
United  Telephone  company.  The  plants  have  all 
been  rebuilt  to  make  room  for  increased  patronage, 
until,  at  this  time,  the  company  has  over  800  in- 
struments in  service,  with  125  miles  of  toll  lines  and 
a  fully  paid-up  capital  of  $50,000.  First-class  con- 
nections are  had  with  over  150  toll  stations  in  Indi- 
ana, Ohio  and  Michigan. 


BOSTON,  MASS. 

The  Massachusetts  Telephone  and  Telegraph  com- 
pany, of  which  Z.  Swift  Holbrook  is  president,  is 
undoubtedly  the  most  important  Independent  tele- 


CARLINVILLE,  ILL. 

Among  the  telephone  men  of  Central  and  West- 
ern Illinois,  none  is  more  active  and  enthusiastic 
than  James  A.  Fletcher  of  Carlinville,  the  secretary 
of  the  Independent 
Telephone  associa- 
tion of  the  western 
district  of  Illinois 
and  revenue  clerk  for 
Macoupin  County. 
Mr.  Fletcher  is  a  na- 
tive of  Macoupin 
County  and  a  de- 
scendant of  old  set- 
tlers of  that  section. 
He  has  been  inter- 
ested i  n  telephone 
matters  for  several 
years,  and  it  is  said 
that  to  him  and  his 
associates  the  erec- 
tion of  150  miles  of 
toll  lines,  five  ex- 
changes, 20  toll  sta- 
tions and  667  tele- 
phones is  to  be  at- 
t  r  i  b  u  t  e  d.  Mr. 
Fletcher  is  father  of 


Lumpkin  of  Mattoon,  president  of  the  state  asso- 
ciation, who  was  heartily  in  favor  of  it,  called  a 
special  meeting  of  that  body  to  consider  the  matter, 
This  meeting  was  held  in  Decatur  on  February  7th, 
and  the  action  of  the  Carlinville  meeting  was  wholly 
indorsed,  Mr.  Fletcher  has  canvassed  his  (the  west- 
ern district),  and  has  made  a  complete  report  of 
all  exchanges,  and  toll  lines  now  in  operation, 
viz.,  32  exchanges,  1,306  miles  of  toll  lines  and  over 
5,000  telephones.  Mr.  Fletcher  was  born  in  1862 
and  is  a  member  of  many  fraternal  and  benevolent 
societies. 


F.  A.  BROOKS. 


JAMES  A.  FLETCHER. 


the  plan  of  organizing  district  associations  of  tele- 
phone men  in  Illinois,  and  he  called  a  meeting 
in  Carlinville  on  November  1st  last  to  discuss  the 
project.     The    idea    was    adopted,   and    Dr.    I.   A. 


CHARLESTON,  ILL. 

F.  A.  Brooks  was  born  on  October  27,  1865,  and 
his  electrical  work  commenced  with  his  early  boy- 
hood, when  his  father's  woodshed  was  his  laboratory 
and  coils  of  wire  and 
improvised  batteries 
were  his  choicest 
playthings.  His  first 
real  work  was  in  con- 
nection with  the 
Mattoon,  III,  tele- 
phone exchange,  and 
was  of  short  dura- 
tion, as  he  was  soon 
called  to  be  assistant 
manager  of  the  Mat- 
toon, Charleston  and 
Shelbyville  ex- 
changes. After  one 
year  he  resigned  this 
position,  to  accept  a 
place  with  the  Thom- 
son-Houston c  o  m- 
pany  in  the  construc- 
tion department  of 
i  t  s  Chicago  office. 
Here  h  e  remained 
but  one  year,  as  the 
company  called  him  to  the  factory  at  Lynn,  Mass., 
for  a  course  of  expert  training,  but  so  closely  had 
he  studied  the  work  that,  after  the  space  of  90  days, 
he  was  sent  out  as  an  erecting  engineer  He  super- 
intended the  erection  of  plants  at  many  places  there- 
after. In  1889  he  came  to  Charleston,  111.,  where 
he  superintended  the  building  of  a  plant  of  which  he 
assumed  the  management  until  two  years  later,  when 
the  Charleston  Thomson-Houston  Electric  com- 
pany was  formed,  of  which  he  was  chosen  secretary 
and  manager,  which  position  he  still  holds.  In  1896 
Mr.  Brooks  formed  a  partnership  writh  R.  Cadle, 
who  constructed  the  Charleston  telephone  exchange, 
of  which  he  is  the  manager.  This  exchange  has  had 
a  rapid  growth,  having  now  a  capacity  of  300  sub- 
scribers, with  all  numbers  taken,  and  operating  toll 
lines  which  are  said  to  reach  about  350  outlying 
towns. 

CHICAGO,  ILL. 

Perhaps  it  may  not  be  generally  known  that  one 
of  the  oldest  of  the  Independent  telephone  exchanges 
is  in  successful  operation  in  the  city  of  Chicago, 
Its  franchise  covers 
onlya  part  ofthe  city, 
however — t  hat  por- 
tion south  of  Thirty- 
ninth  street  and  east 
of  State  street,  the 
old  town  of  Hyde 
Park.  In  this  district 
there  are  about  200,- 
coo  people;  and  the 
f  r  a  n  c  h  is  e  of  the 
United  Telegraph, 
Telephone  and  Elec- 
tric company,  of 
A^^^F^^.  which      Edward      P. 

^^^^^T^^^^^^  McConnell  is  mana- 

^4M  ^^fe      £er*  *s  a  very  liberal 

I  one,   dating  back  to 

the   time  of  the   old 
;  township   govern- 

ment. This  company 
has  an  office  at  4705 
Cottage  Grove  av- 
enue and  operates  an 
exchange  of  about  500  telephones.  Mr.  McConnell 
had  full  charge  of  the  construction  of  the  plant  when 
it  was  built  and  has  had  the  management  ever  since. 
The  Hyde  Park  plant,  although  built  among  the 
first,  is  considered  one  of  the  best  constructed  of 
the  Independent  exchanges.  It  is  equipped  through- 
out with  full-copper-metallic  circuits,  pole  lines  for 
distribution,  and  with  underground  ducts  to  carry 
all  wires  in  cables  from  office  terminal  poles.  E.  P. 
McConnell  was  born  on  a  farm  near  Springfield, 
HI.,  in  1867,  and  when  about  12  years  old  his  parents 
moved  to  Girard,  111.,  where  he  completed  the  pub- 
lic-school course,  after  which  he  attended  Lombard 
University  at  Galesburg,  III.,  graduating  in  the  class 
of  1889.  After  graduation  he  came  to  Chicago  and 
began  the  study  of  the  law  in  the  Chicago  College  of 
Law,  graduating  with  the  class  of  1891.  He  then 
practiced  the  profession  until  he  became  interested 
in  electricity,  to  which  he  has  given  his  full  time 
and  study  for  the  last  five  years.  Mr.  McConnell 
is  secretary  of  the  Illinois  Telephone  association, 
which  has  for  its  object  the  promotion  of  the  mu- 
tual interests  and  benefits  to  be  derived  from  a  close 
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co-operation  of  all  the  Independent  companies  doing 
business  in  the  state. 


CLARKSBURG,  W.  VA. 

The  Clarksburg  Telephone  company  was  organ- 
ied  in  1892  at  Clarksburg,  W.  Va.,a  town  of  about 
5,000  inhabitants.  Its  territory  covers  the  town  and 
one-half  of  the  county.  It  has  in  all  about 
350  telephones,  and  the  number  is  increasing  rap- 
The  company  has  been  engaged  for  the  last 
few  months  in  im]  m,  and  in  ;t  short 

time  it  hopes  to  ne  of  the  best  in  the  state. 

h  is  a  member  of  the  Central  West  Virginia  Tele- 
phone association,  which  association  i>  widening 
and  extending   its  infiu  may  in  time  take 

in  the  whole  state.  J.  1.  Alexander  is  manager  of 
the   Clarksl  turg   Telephi  >ne  a  unpany. 

COLUMBUS,  O. 

he   more  important   of  the    Independent 
telephi  is  thai  nearing  completion  at  Co- 

lumbia. O.  It  belongs  to  the  Citizens'  Telephone 
company,  and  Frank 
I.  Beam  is  'lie  gen- 
eral manager.  Mr. 
Beam  is  an  experi- 
enced telephone  man 
of  wide  acquaintance. 
He  engaged  in  the 
business  in  1894,  at 
his  native  town  of 
Mount  Vernon,  O.. 
where  he.  with  oth- 
ers, built  one  of  the 
first  and  most  suc- 
c  e  s  s  f  u  1  telephone 
plants  of  its  size  in 
the  country.  He  was 
elected  president  of 
the  company  at  its 
organization,  and  has 
retained  that  position 
ever  since.  He  is 
also  vice-president  of 
the  Millersburg. 
Wooster  and  Orr- 
ville  Telephone  company,  operating  exchanges  in 
Holmes,  Wayne  and  Ashland  counties,  and  is  a 
stockholder,  as  well  as  the  general  manager,  in 
the  Columbus  organization.  He  was  born  on  a 
farm,  educated  in  the  public  schools  of  Mount  Ver- 
non, and  has  owned  and  conducted  a  large  mer- 
cantile establishment  in  Mount  Vernon  for  the  last 
20  years;  but  now.  at  the  age  of  40,  and  in  the  prime 
of  a  vigorous  manhood,  he  is  devoting  his  entire 
attention  to  the  telephone  business.  The  Citizens' 
plant  at  Columbus  will  go  into  service  in  April,  with 
nearly  4.000  telephones,  and  is  being  constructed 
upon  the  most  modern  and  approved  plans.  It  has 
the  hearty  support  and  sympathy  of  the  general 
public  and  will  start  with  more  than  twice  as  many 
telephones  as  the  Central  Union  telephone  plant 
had  at  tin  time  of  the  organization  of  the  Citizens' 
company.  Mr.  Beam  has  been  actively  identified 
with  the  state  and  national  Independent  telephone 
organizations. 


FRANK    L.  BEAM. 


DECATUR,  ILL. 

It  is  said  of  the  Macon  County  Telephone  com- 
pany of  Decatnr,  111.,  of  which  W.  B.  Burke  is 
manager,  that  it  has  the  oldest  and  largest  Inde- 
pendent telephone 
exchange  in  the  state 
of  Illinois.  Mr. 
Burke  was  born  in 
Chillicothe,  O..  in 
1862,  and  entered  the 
electrical  field  in  1882 
as  a  telegraph  oper- 
ator. Afterward  he 
was  employed  by  the 
Central  Union  Tele- 
phone company  as 
manager,  at  Lancas- 
ter,  ( >.  He  then  went 
to  Columbus.  O., 
and  began  experi- 
menting on  granu- 
lated  carbon  trans- 
mitt  e  r  s.  making 
a  number  of  tele 
phones  and  selling 
llieni  for  private  use. 
This  venture  proved 
I-  be  quite  prosper- 
ous, until  Mr.  Burke  was  advised  by  the  Bell  com- 
pany to  discontinue  the  manufacture  of  electric  tele- 
phones. This  lu  did,  and  then  went  to  Chicago 
with  the  lid i son  Electric  Engineering  company,  in 
VugUSt,  [887.  II*-  continued  in  the  elect  ric-llgh1 
business  until  1897,  when  he  took  charge  of  the 
telephone  company  al  Decatur.  He  was  employed 
as  electrician  for  the  company  until  the  death  of 
the  manager,  II.  M.  Whitmore,  and  then  lu-  was 
appointed  manager  (November  1.  [899).  Mis  im- 
provements arc  used  in  the  Decatur  exchange  ami 
arc  highly  n  jarded 
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promoter,  some  five 
years  ago,  he  has 
sicce  constructed  and 
superintended  some 
of  the  best  plants  in 
t  h  e  country.  H  i  s 
wide  experience  hav- 
ing demonstrated  to 
him  that  the  bulk  of 
the  people  were  in 
h  e  a  r  1  y  sympathy 
with  the  Independent 
movement,  he  kept 
his  eyes  open  several 
years  for  a  desirable 
location,  to  install 
for  himself  a  thor- 
oughly modern  and 
up-to-date  s  y  s  t  e  m. 
Being  satisfied  that 
he  had  found  such  an 
opportunity,  last  fall. 
he  incorporated  the 
Walworth  County 
Telephone  company,  with  main  offices  at  Delavan. 
Wis.,  he  being  president  and  George  S.  Fisher  sec- 
retary. Within  another  six  months  this  company 
will  operate  exchanges  and  toll  lines  at  every  post- 
office  in  the  county,  with  450  telephones  and  90  miles 
of  toll  lines  in  service.  Besides  this,  it  is  construct- 
ing a  farmers'  system,  all  private  lines  and  full- 
metallic  circuits.  The  company  has  no  stock  for 
sale,  but  extends  a  cordial  invitation  to  all  inter- 
ested to  inspect  its  plants,  and  Mr.  Hackney  is  ready 
at  all  times  to  lend  his  assistance  in  the  development 
and  betterment  of  the  Independent  telephone  busi- 
ness. 


H.    C.    HACKNEY. 


DIXON,  ILL, 

A  prominent  figure  among  the  Independents  of 
Illinois  is  L.  D.  Pitcher  of  Dixon.  Mr.  Pitcher  is 
president  and  general  manager  of  the  Lee  County 
Telephone  company, 
with  general  offices 
at  Dixon,  111.,  and 
is  also  proprietor  of 
the  Jo  Daviess 
County  (111.)  system. 
He  was  born  in  Mar- 
tinsburg,  N.  Y.,  July 
28,  1S39;  removed  to 
Jo  Daviess  County, 
111.,  in  1863.  He  was 
postmaster  at  Pitch- 
erville  in  that  county 
from  1865  to  1871,  re- 
moving to  Dixon  at 
that  time  and  engag- 
ing in  the  implement 
and  coal  business. 
In  the  summer  of 
1896,  owing  to  the 
extortionate  prices 
charged  by  the  Bell 
telephone  monopoly, 
Mr.  Pitcher  con- 
ceived the  idea  of  givin 
and  better  service  for 
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the  people  much  more 
„  less  price.  The  soundness 
of  his  judgment  is  proven  by  the  fact  that,  with 
the  co-operation  of  adjoining  counties,  the  people 
can  now  talk  with  'ome  2,000  subscribers  in  five 
counties  for  less  than  half  of  what  they  paid  the 
old  monopoly  for  about  75  subscribers  in  Dixon 
alone.  The  Bell  people  have  been  obliged  to  give 
free  service  to  get  or  hold  subscribers  at  all.  The 
old  monopoly  has  endeavored  to  throw  obstacles  in 
Mr.  Pitcher's  path,  as  in  those  of  other  Independent 
operators,  but  his  record  shows  that  the  attempt  has 
not  been   successful. 


DELAVAN,  WIS. 

H.  C.  Hackney  engaged  in  the  telephone  business 
in  the  fall  of  1880.  and  has  been  in  active  service 
ever    since.     Entering    the    Independent    livid    as   a 


DU  QUOIN,  ILL. 

The  Du  Quoin  Telephone  company  operates  ex- 
changes in  Du  Quoin  and  Tamaroa,  111.,  with  about 
200  miles  of  farm  and  toll  lines  in  Perry  and  ad- 
joining  counties. 
Hiley  H.  Onstott  is 
president  of  the  com- 
pany and  treasurer 
of  the  Illinois  Tele- 
phone association. 
Although  not  yet  26 
years  of  age,  he  has 
Studied  telephony  for 
several  years  and  has 
ideas  of  his  own.  He 
advocates  uniform 
Independent  prices, 
according  to  the  size 
of  the  town  or  ex- 
change, also  a  fixed 
rate  per  mile  (gov- 
erned by  different 
distances)  for  toll- 
line  service.  Then 
divide  the  companies 
into  districts,  he 
says,     making    them 
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any  desirable  size, 
and  have  a  clearing-house  board  (paid  by  the  mem- 
bers) to  settle  up  the  business  every  90  days,  giving 
the  money  in  proportion  to  the  number  of  miles 
of  line  each  company  had  in  use  during  the  con- 
versation for  which  the  toll  was  collected. 


J.  B     WARE. 


GRAND  RAPIDS,  MICH. 

In  no  city  in  the  country  have  the  Independents 
more  hearty  and  enthusiastic  support  than  in  Grand 
Rapids,  Mich.  The  Citizens*  Telephone  company 
has  been  very  suc- 
cessful, and  Joseph 
B.  Ware,  its  secre- 
tary, says  it  is  due  to 
the  loyal  support  of 
the  citizens,  the  high 
character  of  the  di- 
rectors and  their  loy- 
alty and  advice  at  all 
times.  There  is  no 
doubt  whatever, 
however,  that  M  r. 
Ware's  conspicuous 
ability  and  energy 
have  also  contrib- 
uted very  largely  to 
the  result.  A  gen- 
tleman who  knows 
Mr.  Ware  well  con- 
tributes this  sketch: 
"Joseph  Bruft*  Ware 
was  born  at  Butler- 
v  i  1  1  e,  Jennings 
County,  Ind..  May  S, 
i860.  In  1S69  the  family  removed  to  Kalamazoo 
County,  Mich.,  and  settled  on  a  farm,  four  years 
later  removing  to  Grand  Rapids,  where  the  father 
engaged  in  the  iumber  business.  Mr.  Ware  at- 
tended the  Grand  Rapids  high  school,  and  after- 
ward entered  the  State  Agricultural  College  at  Lans- 
ing, where  he  remained  2V2  years,  pursuing  the 
mechanical  course.  He  left  school  in  his  junior 
year,  however,  to  take  the  management  of  his 
father's  shingle  mill  at  Blanchard,  where  he  re- 
mained a  year.  He  then  removed  to  Grand  Rap- 
ids, where  he  engaged  in  the  wholesale  lumber  and 
shingle  business  under  the  style  of  Ware  &  Tucker. 
He  continued  in  the  lumber  business  until  1895. 
During  this  time  he  organized  the  Michigan  Retail 
Lumber  Dealers'  association,  being  elected  its  first 
secretary,  and  continuing  in  that  capacity  so  long  as 
he  remained  in  the  lumber  trade.  In  1894  he  went 
into  politics  and  was  elected  a  member  of  the  House 
of  Representatives  on  the  Republican  ticket,  being 
the  only  man  in  the  House  who  did  not  travel  on  a 
pass.  On  June  6,  1895,  he  identified  himself  with 
the  local  telephone  movement,  being  elected  sec- 
retary and  manager  of  the  Citizens'  Telephone  com- 
pany of  Grand  Rapids,  which  is  very  generally  con- 
ceded to  be  the  most  successful  Independent  tele- 
phone system  in  the  United  States.  He  subse- 
quently organized  the  Independent  Telephone  asso- 
ciation of  Michigan,  being  made  its  first  president, 
to  which  position  he  has  been  elected  ever  since. 
Mr.  Ware  is  a  born  fighter,  albeit  his  antecedents 
were  of  the  Quaker  type,  and  he  has  developed  a 
degree  of  combativeness  and  shrewdness  and  long- 
headedness  which  stamps  him  as  one  of  the  most 
progressive  men  in  the  Independent  telephone  move- 
ment of  the  country.  Since  his  connection  with  the 
Citizens'  Telephone  company  of  Grand  Rapids,  he 
has  purchased  all  of  the  material,  received  and  paid 
out  all  the  money,  hired  the  help,  besides  exercising 
a  general  supervision  over  the  entire  business.  No 
man  has  a  wider  acquaintance  in  the  Independent 
field  than  he,  and  no  one  is  more  generally  respected 
or  possesses  to  a  greater  degree  the  confidence  of 
both  patrons  and  stockholders."  Mr.  Ware  has 
been  especially  active  of  late  in  conserving  the  in- 
terests of  the  Independent  companies  of  Michigan. 
An  article  from  his  pen  setting  forth  the  situation 
in  that  state    is  given  on  another  page. 


HENDERSON,  N.  G 

In  the  southern  field  one  of  the  leading  figures  is 
that  of  the  general  superintendent  of  the  Henderson 
Telephone  company,  Frederick  C.  Toepleman,  who 
was.  however,  born 
at  Milwaukee,  Wis., 
November  5,  186S, 
and  spent  his  boy- 
hood in  Janesville. 
In  the  spring  of  1884 
he  went  with  his  par- 
ents to  Europe, 
where  the  next  two 
years  were  spent  in 
study  at  Leipsic  and 
Dresden.  In  the  fall 
of  1886  he  entered 
the  service  of  the 
Wisconsin  Tele- 
phone company,  with 
which  he  was  em- 
ployed until  1889, 
leaving  this  company 
to  accept  a  position 
with  the  Southern 
Bell  Telephone  com- 
pany in  Atlanta,  Ga., 
and  incidentally  to 
see  the  world.  He  resigned  the  following  year  and  , 
thereafter  held  positions  with  a  number  of  Bell 
companies  in  different  sections  of  the  country,  as 
manager,  traveling  inspector  and  superintendent  of 
construction.     Leaving    the    Bell    people    in     1892, 
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he  accepted  a  position  with  the  North  American 
Phonograph  company  of  New  York,  but  returned 
again  to  the  telephone  field  in  the  fall  of  '94,  huild- 
ing  Independent  exchanges  in  the  North  and  West. 
Failing  health  necessitated  a  change  of  climate, 
and  upon  the  advice  of  a  physician  he  went  to  North 
Carolina  in  the  fall  of  '95  and  built  an  exchange 
and  a  few  toll  lines  at  Henderson,  N.  C.  In  the 
spring  of  the  following  year  he  took  charge  of  the 
company's  business,  since  which  time  it  has  been 
under  his  management,  and  from  a  modest  begin- 
ning of  one  exchange  of  less  than  100  subscribers, 
in  December,  1S95,  the  company  has  grown  to  be 
one  of  the  largest  in  the  southern  Atlantic  states, 
operating  14  exchanges,  60  toll  stations  and  over 
300  miles  of  metallic  and  200  miles  of  grounded  toll 
lines,  covering  a  large  section  of  Eastern  North 
Carolina.  During  the  present  year  the  company 
will  greatly  extend  its  business.  The  Henderson 
company's  lines  and  exchanges  have  the  credit  of 
being  among  the  best  constructed  and  operated  in 
the  Southeast,  certainly  among  the  few  which  have 
not  had  to  be  rebuilt  or  re-equipped.  The  company 
makes  and  repairs  all  its  apparatus,  except  switch- 
boards, at  a  small,  but  very  completely  equipped 
factory  at  Henderson.  It  has  the  distinction  of  be- 
ing the  first  company  in  the  state  to  build  all-metal- 
lic exchanges.  In  addition  to  being  general  super- 
intendent of  the  Henderson  Telephone  company,  Mr. 
Toepleman  is  general  manager  of  the  Carolina  and 
Virginia  Telephone  company,  which  is  now  build- 
ing exchanges  and  toll  lines  in  Virginia. 


HENRY,  ILL. 

The  Henry  Telephone  company,  of  which  E.  S. 
Sterrett  is  manager,  is  enterprising  and  well  man- 
aged. Mr.  Sterrett  has  been  associated  with  the 
Independent  t  e  1  e- 
phone  movement  for 
the  last  seven  years 
and  is  the  pioneer  in 
this  work  in  the 
county  in  which  he 
lives.  Starting  in 
with  two  receivers 
for  a  talking  circuit 
and  a  Comely  mag- 
neto for  a  signaling 
device,  he  has  con- 
tinually kept  abreast 
of  the  times,  until 
now,  under  his  di- 
rection, his  company 
has  a  very  complete 
and  up-to-date  ex- 
change, with  all  cir- 
cuits metallic  and 
switchboard  and  in- 
stniments  of  the 
most  improved  form. 
Prospects  for  exten- 
sion during  the  coming  season  are  very  flattering. 
Mr.  Sterrett  came  to  Henry  in  1892,  and  associated 
himself  with  the  Henry  Electric  Light  company, 
of  which  he  is  superintendent  at  the  present 
time.  Since  entering  on  his  business  career  in 
Henry  he  has  spent  all  his  time  in  the  electric-light 
and  telephone  business. 
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HOLTON,  KANS. 

One  of  the  large  owners  of  telephone  property 
in  Kansas  is  D.  K.  Rinehard,  proprietor  and  man- 
ager of  exchanges  in  Hoyt,  Circleville,  Holton, 
Scranton,  Lyndon, 
Burlingame  and 
Osage  City,  all  in 
Kansas.  These 
plants  are  connected 
by  216  miles  of  toll 
lines,  and  in  the 
counties  in  which 
they  are  located 
every  town  is  con- 
nected by  telephone 
with  the  county 
seat.  The  system  is 
also  connected  with 
other  Independent 
lines,  extending 
into  several  states. 
Mr.  Rinehard  en- 
tered the  field  as  an 
Independent  nearly 
six  years  ago,  and 
he  has  followed  the 
policy  of  employing 
skilled  workmen  and 
purchasing  good  apparatus.  William  La  Bagge  is 
the  superintendent  of  construction  for  the  Rinehard 
system.  Mr.  Rinehard  was  born  in  1862,  and  is  an 
experienced  business  man.  He  is  married  and  has 
recently  purchased  a  villa  on  the  Gulf  Coast,  where 
he  and  his  wife  expect  to  spend  much  of  the  winter 
season.  Mr.  Rinehard  intends  that  the  close  of  this 
year  shall  find  his  lines  extended  and  connected 
with  every  other  Independent  telephone  line  in  Kan- 
sas. 
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HOUSTON,  TEXAS. 

In  a  recent  letter,  responding  to  a  reqeust  for 
information,  A.  L.  Waterbury,  general  manager  of 
the  Citizens'  Telephone  company  of  Houston,  Tex., 
gives  an  interesting 
account  of  a  north- 
erner's success  in  de- 
v  e  1  op  i  n  g  the  tele- 
phone field  in  Texas. 
"M  y  telephone  c  a- 
reer  began  four  years 
ago,"  writes  Mr. 
Waterbury,  "in  con- 
nection with  toll-line 
work  in  the  interest 
of  the  Independent 
movement  in  Central 
and  Southern  Illi- 
nois, and  from  there 
I  went  to  Minnesota 
in  the  same  line  of 
work,  and  then  to 
[Missouri.  In  Janu- 
ary, 1899,  I  came  to 
Texas,  locating  in 
Houston,  and,  after 
a.  l.  waterbury.  1  o  o  k  i  n  g  the   field 

over,  concluded  to 
undertake  the  task  of  securing  a  franchise  and 
organizing  a  company  to  install  a  modern  Independ- 
ent telephone  plant  in  that  city.  I  found  it  to  be 
a  much  more  laborious  task  than  I  anticipated.  I 
was  practically  entering  a  virgin  territory  from  an 
Independent  point  of  view.  At  that  time  there  were 
no  opposition  exchanges  in  any  of  the  larger  Texas 
towns,  and  the  licensees  of  the  Bell  company  fought 
with  all  their  strength  to  keep  me  from  gaining  a 
foothold  in  Texas  territory.  Notwithstanding  the 
vigorous  opposition,  the  franchise  was  finally  se- 
cured, and  a  company  formed,  representing  ample 
northern  capital,  and  an  up-to-date  modern  ex- 
change, with  upward  of  1,200  subscribers,  is  now 
in  successful  operation.  The  cash  outlay  required 
to  date  in  the  installation  of  this  exchange  has  been 
nearly  $150,000.  We  found  no  unusual  difficulties 
in  securing  the  patronage  of  the  people.  The  per- 
centage of  old  telephone  users  coming  to  the  com- 
pany at  the  start  was  about  the  same  as  in  the  North. 
It  is  a  fact  that  the  new  company  is  giving  the  best 
service,  and  it  is  not  unreasonable  to  expect  that 
the  number  of  subscribers  will  reach  2,000  before 
the  end  of  the  year.  Telephone  matters  in  general 
have  received  a  great  impetus  in  Texas  since  the 
time  of  my  first  arrival  in  the  state,  and  I  look 
for  great  activity  in  the  Independent  movement  dur- 
ing the  present  year." 
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INDIANAPOLIS,  IND. 

Indiana  and  Indianapolis  have  been  strongholds 
of  the  Independent  telephone  movement  for  several 
years.  One  of  the  later  companies — a  toll-line  com- 
pany— is  the  New 
Long-distance  Tele- 
phone company, 
which  numbers 
among  its  directors 
such  w  e  1 1-known 
telephone  men  as  S. 
P.  Sheerin,  Hugh 
Dougherty  and  G. 
W.  Beers.  The  su- 
perintendent of  this 
company  is  H. 
Brooke  Sale,  who  has 
been  identified  with 
the  Independent  tele- 
phone  movement 
from  its  beginning. 
Previous  to  accept- 
ing his  present  posi- 
tion he  was  the  sec- 
retary and  general 
manager  of  the 
United  Telephone 
company,  operating 
telephone  exchanges  at  Blufrton,  Huntington  and 
Portland,  together  with  a  system  of  toll  lines  cover- 
ing several  counties  in  that  part  of  Indiana,  form- 
ing at  that  time  the  largest  Independent  telephone 
system  in  the  state.  When  the  New  Long-distance 
Telephone  company,  which  was  organized  about 
one  year  ago,  for  the  purpose  of  building  and  oper- 
ating telephone  toll  lines  throughout  Indiana  and 
the  Middle  West,  desired  a  practical,  energetic  and 
experienced  man  for  superintendent,  who  was  also 
acquainted  with  the  Independent  telephone  move- 
ment and  deeply  in  sympathy  with  the  people  in 
their  fight  for  cheaper  and  more  efficient  telephone 
service,  it  was  but  natural  to  offer  this  position  to 
Mr.  Sale.  His  previous  experience  in  telephone 
work  has  enabled  him  to  do  a  great  deal  toward 
the  building  and  putting  into  successful  operation 
the  thousand  miles  of  toll  line  which  the  company 
constructed  last  year.  Indianapolis  is  sure  to  be  an 
important  point  in  the  long-distance  service,  and 
Mr.  Sale  will  contribute  his  share  to  the  develop- 
ment. 


H.  BROOKE    SALE. 


Previous  to  the  organization  of  the  Jara 
(Fla.)  Telephone  company  there  were  rVoi  more 
than  375  telephones  in  that  city.  That  was  les=  than 
three  years  ago. 
Now  the  latest  re- 
port of  the  Inde- 
pendent company 
shows  762  telephones 
in  use,  and  the  total 
receipts  for  1899 
were  $16,163.43— an 
increase  over  1898  of 
over  25  per  cent. 
This  gratifying 
showing  is  to  be 
traced  to  a  great  ex- 
tent to  the  energy 
and  sagacity  of  W. 
N.  Shine,  the  presi- 
d  e  n  t  and  general 
manager  of  the  com- 
pany, who  has  made 
Jacksonville  one  of 
the  best  telephone 
cities  of  the  South. 
Mr.  Shine  is  still  a 
young    man    and    is 

described  as  a  "self-educated  Florida  cracker."  He 
was  born  in  Tallahassee  and  is  a  practical  printer 
and  newspaper  man.  Previous  to  his  coming  to 
Jacksonville  he  conducted  the  Floridian,  one  of  the 
leading  and  most  prosperous  publications  in  the 
state,  and  of  which  he  is  still  the  owner.  For  four 
year  he  was  state  printer. 


KEOKUK,  IA. 

Headquarters  of  the  important  Mississippi  Valley 
Telephone  company  are  maintained  at  Keokuk,  la., 
the  home  of  John  C.  Hubinger,  the  president  and 
general  manager  of 
the  company.  This 
company  operates 
exchanges  in  Keo- 
kuk, Fort  Madison, 
Burlington  and  Mus- 
catine, la.,  and  is 
completing  plants  in 
Minneapolis  and  St. 
Paul.  It  has  gone 
into  the  competing 
telephone  business 
on  a  large  scale  and 
has  invested  large 
sums  of  money, 
backed  by  Mr.  Hub- 
inger,  who  is  a 
wealthy  starch  man- 
ufacturer, although 
also  interested  in 
street  railways  and 
electric-light  plants. 
Mr.  Hubinger  is  47 
years  of  age,  and 
his  parents  being  of 
He  grew  up  in  Ken- 


J.  C.   HUBINGER. 


was    born   in   New    Orleans. 

French  and  German  origin. 

tucky  and  has  always  been  interested  in  mechanical 

inventions  and  pursuits.     Mr.  Hubinger  has  a  wife 

and  four  children  and  is  devoted  to  his  home 


LANCASTER,  O. 

J.  F.  Engle,  who  is  at  present  building  an  ex- 
change in  Lancaster,  O.,  is  an  experienced  elec- 
trical man.  He  was  born  near  Logan,  Hocking 
County,  O.,  May  14, 
1865.  He  learned 
telegraphy  on  the 
Columbus,  Hocking 
Valley  and  Toledo 
railroad  in  1882- 1883, 
and  remained  a  tele- 
graph operator  until 
1890,  being  chief  op- 
erator in  the  general 
office  of  the  railroad 
named  in  1889  and 
1890.  In  the  year  last 
named  Mr.  Engle 
accepted  a  position 
with  the  Standard 
Oil  company,  and 
from  1893  to  1897  he 
was  chief  of  the  elec- 
trical department  of 
that  company  in 
Cleveland.  He  was 
appointed  superin- 
tendent of  the  Stand 


J.  F.  ENGLE. 


ard  Telephone  Construction  company  in  1897,  and 
since  that  time  he  has  been  actively  engaged  in 
telephone  work,  building  a  number  of  exchanges. 


LA  PORTE  CITY,  IA. 

Otto  Wettstein.  Jr.,  although  still  in  his  twenties, 
has  been  in  the  Independent  telephone  field  almost 
from  the  beginning.     Back  in  '92  young  Wettstein, 
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jllbt     out    of     SChOl 

a    franchise 

-   th   the   finan- 

c  i  a  I     aid     of     his 

nstalied  an 

:■.  S  e  at  Ro- 

■  I  e.   111.      The 

g    man    ordered 

the  material,  put  on 

rails  and,  with 
help  of  a  few 
linemen,  constru 
a  plant  which  will  to- 
day  bear  comparison 
with  many  of  t  li  e 
smaller  exchang 
although  Mr.  Wett- 
1  had  lit  v  e  r 
talked  over  a  line  be- 
fore his  own  plant 
was  complete.!.  After 
running  this  system 
thiee  years,  he  sold 
it  at  a  profit  to  a  lo- 


OTTO    WETTSTEIN,   JR. 


cal  stock  company  and  installed  another  exchange 
Porte  City,  la.,  his  present  headquarters,  and 
is  now  the  sole  owner  of  that  system,  which  is  noted 
for  having  more  telephones  per  capita  than  any  other 
in  the  United  States,  there  being  130  instru- 
ment- and  the  town  having  1,40c  population.  Mr. 
Wettstein  has  since  constructed  the  exchange  at 
Gladbrook,  la.,  and  last  year  he  secured  the  con- 
tract for  the  Belle  Plaine,  la.,  exchange,  with  300 
telephones  installed.  He  is  now  engaged  in  the 
construction  of  the  entire  system  of  the  Hawkeye 
Telephone  company.  Iowa  Falls,  la.,  which  includes 
five  exchanges  and"  100  miles  of  toll  line,  at  a  cost 
'of  $40,000.  Mr.  Wettstein  is  a  thorough  telephone 
man,  his  hobby  being  first-class  construction. 


JOHN    w.   GAY. 


MATTOON,  ILL. 

Mattoon  is  one  of  the  banner  cities  of  the  Inde- 
pendent telephone  movement  in  Illinois.  Dr.  Lump- 
kin, the  president  of  the  Illinois  Telephone  asso- 
ciation, hails  from 
the  Mattoon  Tele- 
phone company,  of 
which  he  is  also  pres- 
ident. The  secretary 
and  manager  of  the 
company  is  John  W. 
Gay,  who  was  born 
in  Moultrie  County, 
1 1 1.,  September  1, 
1863.  Mr.  Gay 
learned  the  printing 
trade  as  a  boy  and 
afterward  became  a 
bookseller.  In  1894 
his  firm  had  charge 
of  the  Bell  toll  lines 
in  Mattoon.  There 
was  no  exchange, 
high  prices  and  poor 
service  having  driven 
the  Central  Union 
company  out  of  town 
several  years  before. 
Mr.  Gay  made  an  effort  to  have  the  Bell  people 
make  a  reasonable  rate  and  open  an  exchange  again, 
but  failed.  The  talk  of  expiring  telephone  patents 
at  this  time  attracted  his  attention,  and  early  in  the 
year  he  started  to  organize  a  local  company,  which 
was  finally  chartered  in  October.  He  took  at  once 
the  active  management,  being  also  elected  secre- 
tary, retiring  from  the  book  business,  and  opened  an 
exchange  with  123  subscribers  on  April  20,  1895 — 
the  second,  of  any  size,  in  the  state.  The  growth 
of  the  exchange  under  Mr.  Gay's  management  has 
1  <'"  so  rapid  that  it  has  been  almost  impossible 
t"  keep  pace  with  it.  the  company  having  now 
nearly   500   telephones,   and   largely   copper-metallic 

5CH  ice. 

MILLERSBURG,  O. 

One  of  the  important  Ohio  companies  is  the  Mil- 
lersburg, Wooster  and  Orrville  Telephone  com- 
pany. The  lines  of  this  company  arc  principally  in 
Wayne  and  Holmes 
1  '  unties.  It  has  nine 
exchanges,  250  miles 
of  toll  lines  a  n  d 
nearly  800  tele- 
phones. It  is  a  me- 
tallic system  ami  is 
kept  u  p-t  o-d  a  t  e. 
George  Adams  is  the 
president  of  the  com- 
pany and  has  acted 
in  that  capacity  since 
the  organization  of 
the  company  in  1895. 
Mr.  Adams  is  a  busi- 
1  man  of  experi- 
ence and  capacity — 
a  substantial  citizen 
of  the  class  that 
lends  dignity  to  the 
Independent  tele- 
phone movement. 
He  conducts  the  af- 
fairs of  his  company  george  adams. 
with    ability. 


M.  M.  Herron,  the 
general  manager, 
was  born  in  Sparta, 
O.,  September  25, 
1S56.  He  is  a  prac- 
tical mechanic  and  is 
greatly  interested  in 
electrical  and  me- 
chanical engineering. 
He  lived  for  a  num- 
ber of  years  in  Kan- 
sas, but  moved  to 
Ohio  in  1891  and 
took  charge  of  the 
Millersburg  Electric 
Light  c  o  m  p  a  n  y's 
plant,  which  he  re- 
built and  still  super- 
intends. In  1895  Mr. 
Herron  strung  the 
first    telephone    wire 

in     Holmes    County,  M-  M-  herron. 

and  he  now  has  under  his  management  the  entire 
system  of  the  Millersburg,  Wooster  and  Orrville 
company,  which  was  built  under  his  supervision,  and 
which  is  an  important  part  of  the  Ohio  network. 


MOUNT  VERNON,  KY. 

James  Maret,  secretary  of  the  Kentucky  Telephone 
association,  made  his  first  business  venture  in  the 
publication  of  a  small  newspaper  in  Texas  in  1875, 
where  he  learned  the 
mysteries  of  telegra- 
phy. Afterward,  re- 
turning to  his  native 
hills  in  old  Ken- 
t  u  c  k  y,  he  "slung 
lightning"  and  did 
agency  work  at  one 
station  for  18  years. 
Then  followed  three 
years  more  of  news- 
paper work.  Early 
in  1S98  he  and  A.  H. 
Bastin  incorporated 
the  Crab  Orchard, 
Stanford  and  Mount 
Vernon  Telephone 
company,  starting 
with  12  miles  of  line 
and  two  telephones. 
They  have  built  and 
purchased  100  miles 
of  line  and  own  ex- 
changes   at    Lancas- 


JAMES   MARET. 


ter,  Crab  Orchard  and  Mount  Vernon,  connecting 
with  all  Central  Kentucky  points.  It  is  claimed 
they  have  the  best  working  system  in  the  state. 
Messrs.  Maret  and  Bastin  originated  the  Kentucky 
Telephone  association,  which  has  accomplished 
much  in  the  improvement  in  telephone  service  in 
their  state.  This  association  will  meet  at  Lexing- 
ton some  time  in  April,  when  nearly  all  the  Inde- 
pendent companies  will  have  representatives  present 
to  take  action  on  important  subjects,  including  me- 
tallic-circuit building  between  all  Kentucky  ex- 
changes. 


MUSCODA,  WIS. 

Henry  L.  Elston  is  a  telephone  and  electrical  man 
in  Muscoda,  W  i  s. 
He  is  interested  in  an 
exchange  and  several 
toll  lines  and  devotes 
much  time  to  Inde- 
pendent telephone 
enterprises.  He  is  a 
young  man,  not  yet 
26,  and  received  part 
of  his  training  in  the 
University  of  Wis- 
consin. H e  confi- 
dently asserts  that 
the  Independent  tele- 
phone movement  is 
but  in  its  infancy 
and  is  an  enthusiast 
over  the  possibilities 
of  the  field  in  which 
he  is  engaged.  Mr. 
Elston  is  a  practical 
m  a  n  a  n  d  experi- 
enced   for   his   j ears.  henry  l.  elston. 


NEW  LONDON,  O, 

C.  E.  Yoder  of  New  London,  O.,  while  engaged 
in  other  business,  entered  the  Independent  telephone 
field  in  1897,  and  was  a  charter  member  of  the  North- 
ern Ohio  Telephone  company.  That  company  built 
in  1897  100  miles  of  toll  lines  in  Northern  Ohio,  and 


in  the  spring  of  1899 
it  sold  its  lines  to  the 
United  States  Tele- 
phone company.  Mr. 
Yoder,  just  previous 
to  this  sale,  bought 
up  all  the  stock  of 
the  company  and 
dropped  his  other  in- 
dustries to  give  his 
whole  time  to  the 
telephone  business. 
Last  year  he  built 
four  exchanges  in 
Ohio,  all  of  which 
are  small,  and  will 
never,  perhaps, 
have   more  than  200 

subscribers.     He  has  c   E-  voder. 

also  bought  an  interest  in  the  plant  at  Bellefontaine, 
O.,  a  town  of  over  8,000  inhabitants,  and  will,  in  the 
spring  of  1900,  reconstruct  the  plant  already  in- 
stalled, hoping  to  make  it  a  plant  of  at  least  600 
telephones  this  summer.  Mr.  Yoder  is  an  earnest 
woroker  in  the  Independent  field.  His  home,  after 
April  1st,  will  be  in  Bellefontaine,   O. 


PARSONS,  KANS. 

The  Kansas  Telephone  and  Electrical  company 
of  Parsons,  Kan.,  has 
exchanges  at  P  a  r- 
sons  and  Cherryvale 
and  serves  nearly  400 
telephone  stations. 
Toll-line  connections 
are  given  to  all  prin- 
cipal towns  in  South- 
eastern Kansas  and 
Southwestern  M  i  s- 
s  o  u  r  i.  Fred  H. 
Brown  is  the  secre- 
tary and  treasurer, 
and  through  his  in- 
dividual efforts  the 
company  has  been 
placed  on  a  secure 
footing,  with  all 
needed  capital.  Mr. 
Brown  is  30  years  of 
age  and  a  native  of 
Carthage,  Mo. 


FRED  H.   BROWN. 


PONTOTOC,  MISS. 

Clarence  Warner  Bolton,  secretary  of  the  South- 
ern Independent  Telephone  association,  was  born 
at  Pontotoc,  Miss..  September  8,  1857.  He  received 
a  public-school  edu- 
cation and  afterward 
attended  the  Castle- 
ton  Seminary  at  Cas- 
tleton,  Vt.  At  the 
age  of  16  years  he 
entered  a  drugstore 
as  an  apprentice,  and 
afterward  took  a 
course  at  the  New 
York  College  of 
Pharmacy.  Again 
entering  the  drug 
business,  he  contin- 
ued in  it  a  number 
of  years,  and  was 
considered  a  good 
druggist.  Becoming 
interested  in  the 
Alabama,  Mississippi 
and  Tennessee  Tele- 
phone .company,    in 

1898,    he    was,    at    a  c-  w-  bolton. 

meeting  of  the  stockholders  of  that  company,  held 
in  July  of  that  year,  elected  secretary  and  treasurer 
and  made  general  manager  of  the  company.  At 
that  time  there  was  only  about  six  miles  of  line  in 
operation,  and  that  very  imperfectly,  with  rented, 
old-style  Bell  telephones.  Mr.  Bolton  has  improved 
and  extended  this  line,  until  it  is  to-day  one  of  the 
best  telephone  lines  in  the  state,  extending  about 
100  miles  in  length  and  equipped  with  the  latest 
improved  telephones.  He  has  also  established  an 
exchange  at  Pontotoc  in  connection  with  this  line. 
He  is  very  much  interested  in  telephony  and  has 
given  it  much  study  and  attention.  He  is  a  hard 
worker,  full  of  push  and  energy.  He  has  done  much 
for  Independent  telephony  in  the  South  and  was 
prominent  in  organizing  the  Southern  Independent 
Telephone  association  about  a  year  since,  and  much 
of  its  success  is  owing  to  his  efforts.  He  has  been 
secretary  of  the  association   since  its  organization. 


PORTLAND,  ORE. 

John  Lamont  was  born  at  Silver .  Creek,  N.  Y., 
June  9,  1S46.  His  parents  moved  to  Wisconsin  in 
1849,  where  he  was  brought  up  on  a  farm;  therefore, 
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his  early  training 
was  one  of  hard 
work,  which  ac- 
counts for  the  energy 
and  industry  with 
which  he  pushed  his 
various  undertak- 
ings. In  1S68  he  left 
the  farm  and  en- 
gaged in  the  sale  of 
farm  machinery, 
which  he  followed 
until  1SS0.  Then  he 
became  connected 
with  the  manufactur- 
ing business,  until 
18S5,  when  he  em- 
barked in  the  real- 
estate  and  insurance 
business,  which  held 
him  until  1895,  when 
he  cast  about  for 
broader  fields.  See- 
ing the  promise  of 
the  Independent  telephone  movement,  he  went  to 
the  Pacific  coast  and  located  in  Portland,  Ore., 
where,  with  the  co-operation  of  some  capitalists, 
the  Columbia  Telephone  company  was  organized 
and  the  plant  constructed  and  put  into  operation. 
Thanks  to  the  untiring  labors  of  Mr.  Lamont  in 
this  enterprise,  Portland  has  the  credit  of  possessing 
one  of  the  best  Independent  exchanges  in  the  United 
States. 


JOHN    LAMONT. 


RIDGEFARM 
The  Ridgefarm  Telephone 


J.   H.  DAVIS. 


,  ILL. 

company  was  organ- 
i  2  e  d  December  9, 
1898,  by  J.  H.  Davis, 
the  sole  proprietor, 
and  through  his 
careful  management 
has  grown  from  15 
telephones  t  o  123. 
The  business  has 
spread  over  the  sur- 
rounding country. 
Mr.  Davis  has  ex- 
changes at  George- 
town and  Indianola, 
giving  excellent 
service.  He  says  that 
he  has  never  lost  a 
subscriber  and  that 
applicants  for  service 
have  always  been  on 
file  since  his  first  ex- 
change was  six 
months  old. 


C.E.  STINSON. 


went  to  Evansville,  Ind.; 


ROCHESTER,  N.  Y, 

Rochester  has  always  been  a  city  of  telephone  in- 
dependence, and  now  it  has  a  local  company  that 
promises  to  be  important  and  useful.  C.  E.  Stinson, 
the  general  manager, 
is  40  years  of  age 
and  an  experienced 
telephone  man,  hav- 
ing entered  the  em- 
ployment of  the  Bell 
Telephone  company 
of  Buffalo  in  1878. 
Becoming  desirous 
of  enlarging  his  ex- 
perience in  the  elec- 
trical field,  he  se- 
cured  employment 
with  the  Chicago 
Telephone  company, 
and  was  assigned  to 
the  construction  de- 
partment. H.e  soon 
became  expert  in 
the  erection  of  the 
new  exchanges  and 
switchboards,  and  in  1 

from  there  to  Nashville  and  Memphis,  Tenn.  Upon 
completion  of  the  switchboards  in  that  vicinity  he 
entered  the  employment  of  the  Cumberland  Tele- 
phone and  Telegraph  company  as  chief  inspector 
at  Memphis,  Tenn.,  and  in  1S86  he  returned  to  Buf- 
falo and  again  entered  the  exchange  of  the  Bell 
Telephone  company  as  inspector  and  engineer,  as- 
sisting in  the  erection  of  every  exchange  in  that 
company's  territory.  From  1890  to  1895  he  was 
stationed  at  Rochester,  N.  Y.,  in  charge  of  the  com- 
pany's exchange;  returning  to  Buffalo,  he  was  em- 
ployed as  an  expert  in  the  construction  of  exchanges, 
toll  lines,  underground  subways  and  various  details 
of  construction  and  maintenance  that  presented  it- 
self. In  February;  1899,  he  was  again  sent  to  Roch- 
ester by  the  Bell  Telephone  company  of  Buffalo  to 
reorganize  the  construction  department,  remaining 
in  that  capacity  until  May  20,  1899,  when,  having 
received  a  flattering  offer  from  the  recently  organ- 
ized Home  Telephone  company  of  Rochester,  he 
decided  to  accept  it.  Entering  the  employment  of 
the  new  company  as  superintendent,  the  entire  bur- 
den of  arranging  the  thousand  and  one  details  con- 
sequent upon  the  erection  of  a  system  of  the  mag- 
nitude the  company  has  in  view  devolved  upon  him — 
preparation  of  the  estimates,  laying  cut  of  the  cable 
distribution,    erection    of    the    company's    building, 


location  and  erection  of  pole  lines  and  the  selection 
and  ordering  of  the  material  and  apparatus  necessary 
for  the  erection  of  a  plant  of  3,600  capacity  was  an 
arduous  task;  but  Mr.  Stinson's  experience  and 
ability  soon  gave  results.  On  November  24th,  so 
generous  had  been  the  response  that  the  citizens  of 
Rochester  gave  the  new  company,  the  capital  stock 
was  increased  to  $400,000,  the  name  changed  to 
the  Rochester  Telephone  company,  and  at  a  sub- 
sequent meeting  of  the  directors,  the  office  of  gen- 
eral manager  was  created  and  Mr.  Stinson  was 
unanimously  appointed  to  the  position. 

On  February  15th  over  150,000  feet  of  cable,  or 
seven-eighths  of  the  total  amount  necessary,  had 
been  completed,  together  with  400  miles  of  wiring 
on  pole  lines  and  the  wiring  for  all  the  prominent 
buildings.  The  commodious  and  substantial  build- 
ing that  the  company  is  erecting  is  nearly  com- 
pleted and  ready  for  the  reception  of  the  apparatus. 
When  installed,  the  exchange  will  open  operations 
(which  will  be  May  1st)  with  at  least  2,000  subscrib- 
ers.    Over  2,800  contracts  have  been  secured. 


ST.  JOSEPH,  MO. 

The  general  manager  of  the  Citizens'  Telephone 
company  of  St.  Joseph,  Mo.,  Rice  McDonald,  is 
a  busy  man.  He  is  general  manager  of  the  Inter- 
state Telephone 
company,  which  op- 
erates long-distance 
lines  in  Missouri, 
Kansas  and  Nebras- 
ka, and  also  of  the 
Terminal  Telephone 
company,  another 
long-distance  system 
in  Missouri.  He  is 
interested  in  the 
cattle  business, 
president  of  the  Gon- 
zalez Copper  Mining 
company  and  treas- 
urer of  the  Sonora 
Gold  Mining  and 
Milling  company. 
He  was  born  in  De 
Kalb  County,  Mo., 
in  1861,  and  up  to 
three  years  ago  was 
rice  m'donald.  principally     engaged 

in  the  dry-goods 
business.  Now  he  gives  his  attention  to  telephones 
and    mining   enterprises. 


SYCAMORE,  ILL. 

The  De  Kalb  County  Telephone  company  is  one 
of  the  many  Independent  telephone  companies  that 
have  made  a  remarkable  growth  within  the  last 
few  years.  It  was 
organized  by  public- 
spirited  citizens  of 
Sycamore,  111.,  in 
April,  1895,  ana1  was 
incorporated  May 
25.  1S95.  with  a  capi- 
tal stock  of  $3,000. 
The  incorporators 
went  into  the  enter- 
prise, not  so  much 
with  the  idea  of 
profit,  but  because 
of  the  benefit  a  tele- 
phone system  would 
be  to  themselves  and 
the  citizens  of  Syca- 
more in  the  transac- 
t  i  o  n  of  business. 
From  the  beginning 
the  system  was  a 
success.  In  1897  J. 
C.  Joslyn  acquired  a  j.  c.  joslyn. 

.  controlling     interest 

in  the  company,  and  since  that  time,  under  his  man- 
agement, the  system  has  grown  until  the  company 
is  now  operating  84  miles  of  toll  line  and  exchanges, 
not  only  in  Sycamore,  but  also  in  De  Kalb,  Genoa, 
Hinckley,  Shabbona,  Waterman,  Malta  and  Kirk- 
land,  and  toll  stations  at  Kingston,  Elva,  Carlton 
and  Richardson,  111.,  having  in  all  400  telephones. 
The  rates  of  the  company  are  $18  for  residences  and 
$24  for  business  houses,  and  in  addition  to  the  town- 
exchange  service,  gives  its  subscribers  the  free  use 
of  its  toll  lines.  There  have  been  no  assessments 
for  the  extensions  made  by  the  company,  but  in  De- 
cember, 1899,  the  capital  stock  was  increased  to 
$15,000.  James  C.  Joslyn,  to  whom  much  of  the 
success  of  this  company  is  due,  was  born  in  Syca- 
more in  1862,  and  has  always  made  his  home  in 
that  city.  He  has  mercantile  and  real-estate  inter- 
ests, but  is  now  devoting  his  time  almost  entirely 
to  telephone  work. 


papers  of  Northern 
Ohio.  This  training, 
together  with  the 
wide-spread  ac- 
quaintance it  gave 
him,  admirably  fitted 
Mr.  Briggs  for  his 
duties  in  the  promo- 
tion and  manage- 
ment of  the  new  en- 
terprise, which,  two 
years  ago,  came  into 
the  field  in  opposi- 
tion to  the  Central 
Union.  It  is  mainly 
due  to  Mr.  Briggs' 
energy,  popularity 
and  business-like 
campaign  for  patron- 
age that  the  Home 
Telephone  company 
to-day  has  730  sub- 
scribers in  a  city  of 
kora  f.  briggs.  14,000       population, 

and  has  a  constantly  growing  list.  Mr.  Briggs  was 
born  in  Huron  County,  Ohio.  42  years  ago,  and  was 
educated  in  the  common  schools  of  Wyandot  County 
and  the  Ohio  Wesleyan  University,  and  for  a  half- 
dozen  years  was  himself  a  teacher  in  the  public 
schools.  He  is  married  and  has  an  interesting  fam- 
ily. Mr.  Briggs  was  postmaster  of  Tiffin  under  the 
last  Cleveland  administration,  and  now  represents 
the  Fourth  Ward  of  the  city  in  the  Board  of  Edu- 
cation. It  might  be  added  that  Mr.  Briggs  is  closely 
identified  with  the  United  States  Telephone  com- 
pany of  Cleveland,  in  the  interests  of  which  he  has 
traveled  over  a  large  portion  of  the  state. 


A.    L.    HUTCHINSON. 


WEYAUV/EGA,  WIS. 
Weyauwega  is  near  the  bottom  of  this  list,  but 
it  is,  however,  the  home  office  of  two  of  the  most 
important  of  the  Independent  operating  companies 
of  the  Northwest,  the 
Little  Wolf  River 
Telephone  company 
and  the  Wolf  River 
Telephone  company. 
A.  L.  Hutchinson  is 
treasurer  of  both 
companies,  general 
manager  of  the  Wolf 
River  company  and 
secretary  of  the  Lit- 
tle Wolf  River  com- 
pany. He  was  born 
in  Weyauwega,  Wis., 
January  25,  1859; 
lived  on  a  farm  near 
that  village  until  he 
was  21  years  old; 
was  admitted  to  the 
bar  in  1881;  postmas- 
ter of  Weyauwega 
1882  to  1885;  district 
attorney  of  Waupaca  County  1886  to  1890;  edited 
Weyauwega  Chronicle  18S6  to  1893.  He  was  one  of 
the  incorporators  of  the  Wolf  River  Telephone 
company  in  1895  and  of  the  Little  Wolf  River  Tele- 
phone company,  1897.  Starting  with  a  capital  stock 
of  $1,200,  of  which  $450  was  paid  up,  the  Wolf  River 
Telephone  company  built  17  miles  of  grounded 
toll  line  in  1895.  From  this  small  beginning  the 
Wolf  River  system  has  grown  rapidly,  and  to-day 
has  over  550  miles  of  toll  lines,  most  of  which  are 
metallic  circuits,  reaching  from  Fond  du  Lac  and 
Waupun  on  the  south  to  Green  Bay,  Shawano  and 
Wittenberg  on  the  north,  with  exchanges  aggregat- 
ing over  1,000  subscribers.  The  companies  have 
franchises  in  Green  Bay,  Kaukauna,  Stevens  Point, 
Waupaca  and  several  smaller  places,  where  ex- 
changes will  be  constructed  during  the  present  year. 
The  companies  have  no  bonded  indebtedness,  all 
money  for  construction  being  raised  by  sale  of  stock. 
The  stock  has  proved  a  first-class  investment,  and 
stockholders  have  been  paid  dividends  averaging 
10  per  cent,  per  annum  each  year  since  the  compa- 
nies started.  The  companies  have  met  with  sharp 
competition  from  the  Bell  people,  but  by  giving 
first-class  service  at  greatly  reduced  rates,  they  have 
won  the  confidence  of  the  people,  and  so  great  is  the 
demand  for  telephones  that  many  orders  are  con- 
stantly waiting  to  be  filled.  The  headquarters  of 
the  two  companies  is  at  Weyauwega,  where  a  con- 
vention of  all  the  Independent  telephone  companies 
of  Wisconsin  is  called  to  meet  on  March  20th. 


TIFFIN.  O. 

Kora  F.  Briggs,  secretary  and  manager  of  the 
Home  Telephone  company,  Tiffin,  O.,  was  for  20 
years  actively  engaged  in  newspaper  work  on  daily 


WOODSTOCK,  ILL. 

In  Northern  Illinois  one  of  the  leading  Inde- 
pendent companies  is  the  Citizens'  Telephone  com- 
pany of  Woodstock.  Marcellus  L.  Joslyn  is  the 
president  of  this  company  and  also  of  the  Citizens' 
Electric  Light  and  Manufacturing  company  of 
Nunda  and  Crystal  Lake,  111.  He  was  born  on 
February  6,  1S73,  in  Woodstock,  111.,  the  city  which 
he  has  always  made  his  home.  After  a  course  in 
the  public  school  of  Woodstock,  until  he  was  15 
years  old,  he  entered  the  University  of  No.tre  Dame, 
Indiana,  from  which  institution  he  took  the  degree 
of  bachelor  of  science  in  June,  1893,  having  spent 
the  year  '9o-'9i  at  the  University  of  Wisconsin. 
In  the  summer  of  1893  he  went  to  France  and  spent 
some  time  on  the  continent  and  in  England  and 
Ireland,    returning    in    the    winter,    to    reside    until 
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spring  in  Texas  and  Southern  California.  The 
following  summer  was  spent  largely  in  travel 
through  Canada  and  the  East.  In  the  fall  of  1894 
he  entered  Harvard  University,  in  the  law  depart- 
ment, and  after  a  three  years'  course  was  gradu- 
ated therefrom  in  '97  with  the  degree  of  bachelor 
of  laws.  His  first  real  entrance  into  business  ac- 
tivity may  be  said  to  date  from  the  summer  of  '96- 
'97.  While  home  on  a  vacation  at  that  time  he 
became  indignant  at  the  exorbitant  demands  of  the 
Bel]  company  upon  many  of  the  small  towns,  which 
ucre  urgently  soliciting  telephone  connection,  and 
forming  a  partnership  with  Mr.  A.  B.  Wager,  who 
was  already  in  the  field  with  an  exchange  at  Wood- 
stock, the  county  seat  of  McHenry  County,  he  de- 
termined to  relieve  a  few  of  these  towns  in  the 
surrounding  county  from  the  oppression  of  monop- 
ind  at  the  same  time  secure  a  lasting  and  prof- 
itable investment  for  himself.  The  result  was  a  20- 
mile  toll  line,  connecting  three  towns  with  the 
county  seat.  The  next  and  succeeding  years  have 
seen  a  constant  development  along  this  line.  On 
January  1,  1900,  the  Citizens'  Telephone  company 
was  incorporated,  succeeding  to  the  partnership  of 
Joslyn  &  Wager.  The  new  company  started  with 
a  capital  of  $20,000.  It  is  about  to  increase  to  $30,- 
ooo.  It  is  operating  no  miles  of  toll  lines  and  five 
exchanges,  all  in  McHenry  County;  has  met  the 
competition  of  the  Chicago  Telephone  company 
(Bell),  paid  quarterly  dividends  of  2%  per  cent,  and 
laid  aside  a  substantial  surplus.  In  addition  to  his 
telephone  interests,  Mr.  Joslyn  is  concerned  in  sev- 
eral other  business  enterprises  of  importance.  He 
was  married  to  Miss  Alice  Newell  of  Faribault, 
Minn.,  last  October. 


Bowling  Green  Exchange. 

The   accompanying   illustration   gives   a   view 


of 


a  complete  central-office  equipment  furnished  and 
manufactured  by  the  Central  Telephone  and  Electric 
company  of  St.  Louis,  for  the  Bowling  Green  (Mo.) 
telephone  exchange.  This  exchange,  installed  and 
owned  hy  Mr.  V.  S.  Smith,  starting  about  iS  months 
ago  with  50  subscribeis,  has  grown  to  120  subscrib- 


BOOK  TABLE. 

American  Telephone  Practice.  By  Kempster  B. 
Miller,  M.  E.  New  York:  American  Electrician 
company.  1899.  Pp.,  458,  with  357  illustrations 
and  diagrams.     Price,  $2. 

While  this  book  is  in  the  main  a  reprint  of  the 
scries  of  articles  on  telephone  engineering  by 
Kempster  B.  Miller  which  appeared  in  the  American 
Electrician,  and  therefore  is  more  or  less  familiar 
to  many,  it  is  a  distinct  addition  to  telephone  lit- 
erature, which,  in  this  country  particularly,  has  been 
more  neglected  than  almost  any  other  branch  of 
eiectro-technics.  The  natural  reason  of  this  has 
been  the  condition  of  a  complete  patent  monopoly 
existent  in  the  telephone  industry  and  the  unwilling- 
ness of  those  in  control  to  give  any  outsiders  the 
benefit  of  their  knowledge  and  experience,  even 
going  so  far,  it  is  believed,  as  to  withhold  improve- 
ments when  the  commercial  aspect  would  have  been 
injudiciously  affected  by  expensive  changes  in  ex- 
isting methods. 

The  volume  under  consideration  is  not  only  very 
thorough,  but  it  is  practical  and  is  written  in  a 
way  that  all  can  understand,  with  a  liberality  of 
such  plain  illustration  and  diagram  that  the  text 
is  rendered  most  easy  of  comprehension.  This  fea- 
ture of  diagrammatic  illustration,  when  the  complex- 
ity of  telephone  circuits  is  considered,  Mr.  Miller 
has  accomplished  admirably. 

All  the  ground,  as  far  as  present  knowledge  and 
methods  go,  is  carefully 
covered  in  the  33  chapters, 
the  first  of  which  deals  with 
the  history  and  principles 
of  the  magneto  telephone. 
The  battery  transmitter  and 
microphone  are  clearly  de- 
scribed, as  are  also  the 
modern  types  of  receiver, 
even  to  the  details  of  the 
cord  tip.  Carbon  trans- 
mitters and  induction  coils 
are  likewise  carefully  con- 
sidered.    The     chapter     on 


as  well  as  underground  conduits  and  cables,  have 
received  careful  consideration,  and  the  concluding 
chapter  is  devoted  to  the  principal  methods  adopted 
for  the  testing  of  telephone  lines  and  the  locating 
of  "trouble." 

In  a  single  volume  is  compiled  an  immense 
amount  of  useful  information  invaluable  to  anyone 
working  in  the  telephone  field,  scientific  and  tech- 
nical enough  to  appeal  to  the  advanced  engineer,  and 
yet  couched  in  such  simple  and  plain  language 
throughout,  with  perhaps  the  exception  of  the  few 
mathematical  formula;  introduced,  as  to  be  well 
within  the  reach  of  the  every-day  telephone  worker, 
lineman  or  student.  It  is  altogether  an  excellent 
book,  and  the  author  is  to  be  congratulated  on  a 
production  which  should  become  a  standard  work 
in  American  telephony. 


Central -energy   and     Multiple -switch- 
board System  at  Youngstown,  O. 

Extensive  improvements  have  recently  been  com- 
pleted in  the  Independent  exchange  at  Youngstown. 
O.  An  Independent  plant  was  established  in  that 
city  several  years  ago.  It  was  constructed  with 
common-return  lines,  equipped  with  individual  gen- 
erator-call and  local-battery  instruments,  with  trans- 
fer switchboard.  The  city  of  Youngstown  is,  by  its 
location,  the  natural  center  of  an  extensive  toll-line 
system,   and   to    secure   the    fullest   benefits    of   this 
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BOWLING    GREEN    EXCHANGE. 

ers  in  a  population  of  about  2,000  inhabitants. 
Mr.  Smith  is  a  practical  electrician,  who,  after  be- 
ing employed  in  erecting  an  exchange  at  Monti- 
cello,  Mo.,  where  the  Central  Telephone  and  Elec- 
tric company's  goods  were  used,  decided  he  could 
make  the  business  a  paying  one  in  his  native  town. 
He  first  purchased  one  of  the  old-style  switchboards 
of  the  Central  company,  and,  while  this  in  no  way 
compares  with  the  company's  present  apparatus, 
he  was  able  to  give  his  patrons  such  good  service 
that  his  original  installation  has  more  than  doubled. 
A  few  months  ago  he  decided  to  replace  the  old 
board  with  one  of  the  St.  Louis  company's  latest 
pattern,  and  the  illustration  is  taken  from  a  photo- 
graph of  his  central  office.  All  the  telephones  used 
in  this  exchange  were  manufactured  by  the  Central 
company,  and  all  construction  material,  excepting 
poles,  was  also  furnished  by  this  company. 

The  Central  Telephone  and  Electric  company  has 
recently  made  some  important  improvements  in 
all  parts  of  its  instruments,  and  by  being  ever  pro- 
gressive is  now  enjoying  a  business  with  many  of 
the  largest  telephone  exchanges  in  the  United  States. 
It  has  increased  its  business  five  times  over  that  of 
the  first  year.  The  company  has  had  a  special  edi- 
tion of  Hyde's  "Telephone  Troubles  and  How  to 
Find  Them"  issued  for  free  distribution,  and  will 
send  a  copy,  together  with  its  catalogue,  to  anyone 
interested  in  telephone  work. 


CENTRAL-ENERGY  AND  MULTIPLE-SWITCHBOARD  SYSTEM  AT  YOUNGS- 
TOWN, O. — POWER    PLANT. 


The  Automobile  Club  of  America  is  actively  urg- 
ing the  New  York  Legislature  to  make  an  ap- 
propriation for  good  roads. 


batteries,  primary  and  storage,  gives  the  prin- 
cipal features  of  those  best  adapted  to  telephone 
work.  Calling  apparatus,  the  automatic  shunt,  the 
hook  switch  and  circuits  of  a  telephone  and  the 
telephone  relay  or  repeater  are  well  covered.  To 
self-induction  and  capacity,  two  phenomena  of  su- 
preme impoitance  to  the  telephone  engineer,  as 
limiting  the  long-distance  possibilities,  clearness  of 
talk  and  other  considerations,  a  chapter  is  devoted, 
full  of  useful  information.  The  subject  of  telephone 
lines  is  taken  up,  and  the  effect  of  magnetic  dis- 
turbances and  the  remedies  to  be  applied  to  reduce 
extraneous  effects  of  induction  to  a  minimum  are 
pointed   out. 

The  telephone  switchboard  and  the  multiple  board, 
which,  bristling  with  their  multiplicity  of  connec- 
tions, drops,  spring-jacks,  keys  and  plugs,  have, 
it  must  be  confessed,  always  proved  a  stumbling 
block  to  telephone  students,  are  handled  so  plainly 
in  both  text  and  engraving  as  to  banish  all  mys- 
tery popularly  supposed  to  hang  around  this  por- 
tion of  the  apparatus. 

The  common-battery  system,  by  which  a  separate 
local  battery  is  obviated,  is  explained  in  detail,  with 
the  various  methods  of  inventors  to  obtain  the  best 
results  along  these  lines.  The  question  of  adequate 
protection  of  expensive  telephone  lines,  switch- 
boards and  instruments  is  treated,  and  several  forms 
of  lightning  and  sneak-current  arresters  are  shown 
and  their  working  described.  Distributing  boards 
and  party  lines  are  thoroughly  gone  into  and  the 
diagrams  of  circuits  are  particularly  good  in  this 
portion  of  the  hook. 

Wire,  pole-line  and   overhead-cable   construction, 


strategic  point,  the  control  of  the  company  was  se- 
cured by  men  interested  in  the  United  States  Tele- 
phone company,  which  is  now  rapidly  covering  the 
entire  state  of  Ohio  with  a  network  of  toll  lines. 
It  was  immediately  decided  to  reconstruct  and  re- 
equip  the  plant,  and  to  extend  it  to  its  fullest  capac- 
ity. 

The  plant  was  rebuilt  for  a  full-copper-metallic 
system,  after  the  highest  standard  specifications,  a 
large  amount  of  cable  being  used  in  the  construc- 
tion. All  the  inside  wiring  was  done  with  heavy 
rubber-covered  wire.  The  exchange  was  equipped 
with  the  central-energy  system  and  multiple-switch- 
board apparatus  of  the  Stromberg-Carlson  Tele- 
phone Manufacturing  company  of  Chicago. 

Fig.  4  shows  the  main  switchboard,  chief  oper- 
ator's desk  and  toll-line  board  in  the  operating  room. 
The  installation  of  this  fine  board  has  been  watched 
with  considerable  interest  by  telephone  men,  and 
the  completion  of  the  job  is  an  event  of  much  in- 
terest. The  board  is  built  with  a  capacity  for  1,800 
subscribers,  and,  as  installed,  is  equipped  for  1,200 
lines.  The  line  indicators  are  visual  signals  and 
are  placed  at  the  top  of  the  face-plate,  about  on  a 
line  with  the  operator's  eyes.  The  signal  comes 
into  view  automatically  when  the  subscriber  takes 
the  receiver  from  the  hook,  and  is  automatically 
restored  when  the  plug  is  inserted  in  the  correspond- 
ing number  jack.  The  signals  are  received  and  re- 
stored electrically,  which  avoids  any  wearing  of  the 
parts.  The  board  is  regularly  furnished  with  100 
lines  in  each  position,  but  is  so  arranged  that  one 
operator  can  answer  the  calls  and  make  connections 
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for  200  lines,  or  more,   when  the   exchange   is   not 
too    busy. 

When  a  call  is  received  the  operator  inserts  the 
plug  111  the  answering  jack  corresponding  in  num- 
ber with  the  signal  indicating,  the  jack  being  di- 
rectly underneath  the  signal,  and  both  numbered. 
The  cam  lever  is  then  moved  in  a  listening  position, 
as  usual,  which  throws  in  the  operator's  set.  The 
connection  is  completed  by  inserting  the  mate  plug 
in  the  multiple  jack,  one  of  which,  for  each  sub- 
scriber's line,  is  within  reach  of  each  operator  on 
the  board.     If  any   of   the   lines   are   connected   on 
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FIG.  2.       CENTRAL-ENERGY    AND    MULTIPLE-SWITCHBOARD 
SYSTEM    AT    YOUNGSTOWN,    O. — DISTRIBUTING    BOARD. 

any  one  section  of  the  board  and  another  operator 
has  a  call  for  the  same  number,  the  earlier  connec- 
tion will  be  indicated  in  the  receiver  of  the  latter 
operator  when  the  tip  of  the  plug  is  inserted  in 
the  multiple  jack  of  the  station  desired. 

All  the  current  for  ringing  and  talking  of  the  en- 
tire exchange  is  furnished  from  the  power  plant 
shown  in  .Fig.  1.  The  batteries,  of  the  American 
Batten'  company's  storage  type,  are  placed  in  a 
heavy  case  and  are  furnished  in  duplicate.  At  the 
left  in  this  picture  is  shown  the  power  switchboard, 
with  necessary  equipment  for  properly  controlling 
the  entire  power  plant.  The  ammeters  and  volt- 
meter shown  were  made  by  the  Weston  Electrical 
Instrument  company.  At  the  right  is  shown  the 
main  distributing  board  and  also  the  ringing  plant. 
At  the  extreme  right  is  a  heavy  power  generator 
run  by  an  electric  motor,  which  is  the  main  ringing 
generator.     On   the   table,   at   the   left,   is    shown    a 
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All  parts  of  the  equipment  are  made  of  the  best 
of  material  and  in  the  most  workmanlike  manner. 
The  distributing  boards  and  the  framework  of  the 
main  board  are  made  of  heavy  iron  and  are  well 
braced,  so  as  to  be  firm  and  rigid.  The  cabinet- 
work of  the  switchboard  is  of  quarter-sawed  oak 
and  is  handsomely  designed  and  highly  finished. 

From  the  chief  operator's  desk  the  operator  can 
see  the  condition  of  the  entire  board.  All  calls  re- 
ceived on  the  board  are  indicated  at  the  chief  op- 
erator's desk  and  remain  until  the  operator  at  whose 
position  the  signal  was  given  has  answered;  all  dis- 
connect signals  are  likewise  indicated,  enabling  the 
chief  operator  to  see  at  once  the  time  required  by 
the  various  operators  to  make  connections  and  dis- 
connect subscribers  when  the  signal  is  given.  Pro- 
vision is  also  made  so  that  conversation  can  be  had 
with  the  various  operators  and  direct  connection 
made  with  any  of  the  subscribers. 

The  toll-board  is  equipped  for  20  through  trunk 
toll  lines  and  is  provided  with  necessary  equipment 
for  connecting  long-distance  toll  lines  with  local- 
battery  and  generator-call  instruments,  and  connect- 
ing the  toll  lines  with  the  central-energy  exchange 
for  getting  strictly  long-distance  service  from  any 
subscriber  in  the  system  over  the  longest  toll  lines 
with  which  they  may  be  connected. 

The  installation  is  certainly  a  credit  to  Independ- 
ent telephony  in  general,  to  the  Youngstown  Tele- 
phone company  and  to  the  manufacturer  of  the  plant. 


Wisconsin  Independents  to  Meet. 

At  the  call  of  A.  L.  Hutchinson  of  the  Wolf  River 
lines  a  meeting  of  representatives  of  the  Independ- 
ent telephone  companies  in  Wisconsin  will  be  held 
at  Weyamvega  on  March  20th  and  21st  There  are 
more  than  75  companies  in  the  state.  Mr.  Hutch- 
inson says: 

"The  time  has  come  when  all  the  Independent 
telephone  companies  of  the  state  of  Wisconsin  must 
unite  in  a  determined  effort  to  protect  their  interests 
against  the  schemes  and  misrepresentations  of  the 
licensees  of  the  Bell  Telephone  company.  When- 
ever an  Independent  telephone  company  has  con- 
ducted its  business  in  a  business-like  manner  and 
given  good  service,  the  people  have  invariably  stood 
by  the  company  in  preference  to  the  Bell,  and  it  is 
a  breach  of  trust  for  an  Independent  company  to  sell 
out  its  interests  to  the  Bell  Telephone  company  and 
subject  the  people  to  the  merciless  charges  which 
that  company  is  ever  ready  to  make  wherever  there 
are  no  fears  of  competition. 

"As  Independent  telephone  companies,  if  we  ex- 
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form  one  gigantic  system  which  can  control  the 
business  of  the  state  of  Wisconsin,  and  as  a  pre- 
liminary to  such  combination  it  is  necessary  that 
the  Independent  telephone  companies  be  acquainted 
with  each  other  and  form  some  kind  of  an  associa- 
tion." 


Inter-state  Telephone  Association. 

At  a  meeting  held  in  Terre  Haute,  Ind.,  on  March 
6th,  the  Independent  telephone  men  of  Eastern  Illi- 


FIG.   3.       CENTRAL-ENERGY    AND    MULTIPLE-SWITCHBOARD 
SYSTEM    AT    YOUNGSTOWN,    O  DYNAMOTORS. 

nois  and  Western  Indiana  organized  the  Inter- 
state Telephone  association,  with  these  officers  and 
committeemen:  President,  Charles  R.  Duffin;  vice- 
president,  J.  L.  Horney;  secretary,  Henry  A.  Coit; 
treasurer,  J.  B.  Connelly;  executive  committee,  A 
M.  Adams,  J.  G.  Schance,  C.  W.  Shimel,  H.  K. 
Cole,  Mr.  Gilmore,  Mr.  Wilson;  committee  on  con- 


FIG.04.       CESTRAL-ENERGY    AND    MULTIPLE-SWITCHBOARD    SYSTEM    AT    YOUNGSTOWN,    O. — MAIN    EXCHANGE    SWITCHBOARD. 


Roth  motor-generator,  which  is  used  as  an  auxiliary 
or  emergency  ringing  generator. 

Fig.  3  shows  the  Wagner  dynamotors  or  battery- 
charging  machines.  The  entire  power  plant  is  pro- 
vided in  duplicate,  leaving  one  complete  set  in  re- 
serve for  use  in  case  of  emergency. 

The  intermediate  distributing  board,  which  is 
placed  immediately  back  of  the  main  board,  is  shown 
in  Fig.   2. 


pect  the  people  to  stand  by  us,  we  must  stand  by 
the  people,  and  if  it  becomes  necessary  for  an  In- 
dependent telephone  company  to  go  out  of  existence. 
its  business  and  good  will  should  be  transferred  to 
some  other  Independent  telephone  company  rather 
than  be  turned  over  to  any  licensee  of  the  Bell  Tele- 
phone company.  The  day  is  not  far  distant  when 
the  Independent  telephone  companies  of  the  state 
of   Wisconsin   will  be   so   connected   that   they  will 


struction,  Mr.  Johnson  (chairman);  membership 
committee,  Mr.  Hughes  (chairman).  The  secretary, 
Mr.  Coit,  may  be  addressed  at  the  office  of  the 
Citizens'  Telephone  company,  Terre  Haute,  Ind. 
A  constitution  was  adopted,  and  the  meeting  was 
well  attended  and  enthusiastic. 


It  is  said  that  in  Asheville.  N.  C,  the  Independ- 
ents have  700  telephones  and  the  Bell  people  40. 
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system  to  a  non-Bell  company  added  a  new  com- 
plication, but  it  shows  that,  with  the  Michigan  Tele- 
phone company  considered  as  a  competing  Bell 
organization  and  with  all  the  defections  of  the  former 
anti-monopoly  companies  in  Michigan  taken  into 
account,  the  Independents  are  still  vigorous  and  still 
doing  telephone  business  in  the  state  of  Michigan, 
undaunted  and  unterrified.  Whatever  the  result  of 
the  sale  of  the  Erie  company — whether  it  means  an 
exchange  of  business  between  the  Michigan  and 
the  Independent  companies  or  no — the  situation  is 
certainly  no  worse  than  when  Mr.  Ware  wrote  that 
"the  telephone  outlook  in  Michigan  is  satisfactory." 


It  may  be  that  the  volunteer  corps  of  English 
electrical  engineers,  organized  for  service  in  the 
South  African  war,  will  have  something  of  the  same 
experience  as  a  certain  regiment  of  volunteer  engi- 
neers in  the  Spanish-American  war  that  sailed  for 
Puerto  Rico,  but  arrived  after  the  war  was  virtually 
ended.  At  the  last  account  the  English  electrical 
engineers  were  about  to  set  sail  and  were  to  be 
cheered  on  their  way  by  a  suitable  "send-off;"  but 
as  affairs  in  the  South  African  conflict  seem  to  be 
Hearing  a  crisis  rapidly,  the  fighting  may  be  over 
before  Major  Crompton's  detachment  arrives  on  the 
scene.  As  the  war  in  South  Africa  has  already 
lasted  several  weeks  longer  than  our  little  dispute 
with  Spain,  it  will  be  seen  that  the  English  elec- 
trical men  move  with  even  greater  deliberation  than 
we   did. 


It  is  interesting  to  note  that  at  the  general  meet- 
ing of  the  Wireless  Telegraph  and  Signal  com- 
pany in  London  last  month  the  name  was  changed 
to  Marconi's  Wireless  Telegraph  company,  in  honor 
of  the  Anglo-Italian  inventor,  who  has  a  large  in- 
terest in  the  company,  and  to  prevent  confusion 
with  other  wireless-telegraph  enterprises.  This 
company  says  that  it  has  nearly  ioo  patents  and 
about  $150,000  in  bank.  The  chairman,  Major  S. 
Flood  Page,  said  that  negotiations  wrere  pending 
with  the  British  government  for  the  equipment  of 
naval  vessels,  but  he  thought  that  it  was  rather 
unfortunate  that  the  matter  had  been  referred  to 
the  Postoffice  Department,  for,  if  he  might  say  so, 
that  department  of  the  government  had  been  a  little 
spoiled  by  its  relation  to  the  use  and  development 
of  the  telephone.  He  said  that  the  postoffice  re- 
ceived over  $50,000  a  month  in  telephone  revenue;  it 
liked  to  obtain  things  very  cheaply  and  did  not 
entertain  at  all  seriously  the  proposal  for  the  pur- 
chase of  the  Marconi  patents.  Major  Page  said 
that  the  negotiations  for  the  sale  of  the  American 
patents  had  been  broken  off,  but  that  it  was  likely 
that  they  would  be  again  taken  up.  He  explained 
that  Mr.  Marconi  did  not  continue  his  experiments 
for  the  United  States  Nav}r  because  patent  pro- 
lection  for  the  points  sought  to  be  covered  was  not 
complete.  Distances  up  to  80  miles,  he  said,  are 
easily  within  the  compass  of  the  Marconi  system. 
At  present,  said  the  chairman,  in  his  interesting- 
address,  the  principal  field  for  wireless  telegraphy 
was  maritime — sea  telegraphy,  in  fact.  He  had 
some  hope  of  wireless  telegraphy  across  the  'At- 
lantic, but  that  was  a  matter  for  the  future.  It  was 
decided,  after  some  contention,  that  an  international 
company  should  be  formed  to  deal  with  the  mari- 
time rights  of  the  Marconi  company,  but  not  in 
the  United  States.  One  gentleman  said  that  the 
stockholders  had  been  very  patient  for  two  or 
three  years,  but  would  soon  expect  tangible  re- 
sults. Major  Page  answered  that  he  did  not  think 
there  is  a  single  electrical  company  that  is  paying 
a  dividend  that  ever  did  so  in  the  first  two  or 
three  years.  The  major,  it  may  be  remarked,  must 
have  had  only  English  companies  in  mind.  Opin- 
ion as  to  the  future  of  the  wireless-telegraph  busi- 
ness was  not  unanimous  at  the  meeting,  but  sev- 
eral interesting  points  were  developed,  as  may  be 
judged  from  the  brief  summary  given. 


Mr.  Ware's  article  on  the  telephone  situation  in 
Michigan  i>  a  timely  contribution  to  an  interesting 
subject.     It  was  written  before  the  sale  of  the  Erie 


These  are  the  days  when  the  sharp  line  of  de- 
marcation between  Bell  and  Independent  telephone 
men  that  has  obtained  for  the  last  five  years  seems 
about  to  be  obliterated.  When  it  can  be  truthfully 
said  of  the  largest  telephone  system  in  the  country 
that  it  is  controlled  by  interests  that  are,  if  not  anti- 
Bell,  at  least  non-Bell,  while  at  the  same  time  it 
i-  bound  to  use  Bell  apparatus,  it  will  be  seen  that 
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the  old  distinctions,  the  old  castes,  perhaps,  are 
being  confused  in  a  most  perplexing  manner.  It 
appears  that  the  time  is  coming — is  not  very  far 
off,  possibly,  so  rapidly  do  the  changes  occur  in 
the  telephone  field — when  the  terms  "Bell"  and 
"Independent"  will  cease  to  be  distinctive,  as  to- 
day, in  the  general  electrical  field,  we  hear  no  more 
of  the  "alternating-current  man"  and  the  "direct- 
current  man."  All  will  be  simply  telephone  men, 
and  it  will  be,  as  the  Chicago  Telephone  company 
says,  in  an  article  in  this  issue,  a  struggle  for  the 
survival  of  the  fittest— fittest,  it  is  to  be  hoped,  in 
excellence  of  apparatus  and  service  and  not  in  length 
of  purse   alone. 

To  this  struggle  the  Independents,  as  they  are 
now  known,  should  address  themselves  brave  and 
undismayed.  They  have,  or  should  have,  the 
tremendous  advantage  of  the  cordial  good-will  of 
the  people  who  pay  for  the  telephone  service.  They 
have  brought  about  improvements;  they  have 
caused  the  rates  to  be  lowered;  they  have  broken 
clown  or  greatly  weakened  the  force  of  an  avaricious 
monopoly.  Unless  it  is  really  true  that  republics 
are  ungrateful,  the  people  of  the  United  States  owe 
something  to  the  men  who  entered  the  lists  against 
the  great  Bell  monopoly.  Not  all  the  men  who 
have  engaged  in  Independent  telephone  enterprises 
have  been  worthy;  but  within  the  last  few  years 
the  movement  has  attracted  men  of  high  character 
and  capitalists  of  ample  resources,  and  it  is  no 
longer  to  be  dismissed  with  contemptuous  reference 
to  the  cheap,  crude  apparatus  of  small  and  scattered 
exchanges  eking  out  a  miserable  existence  solely 
with  a  view  to  future  sale  to  some  Bell  company. 
In  the  last  great  sale  in  the  telephone  field  the  con- 
ditions were  exactly  reversed;  it  was  the  Bell  com- 
pany, or  at  least  a  company  dominated  by  Bell  in- 
fluences, that  sold  out,  and  it  was  an  Independent 
company  that  was  the  purchaser. 

But  the  Bell  companies — the  licensee  companies, 
at  any  rate — are  now  fully  awake  to  the  situation. 
They  are  spending  millions  of  dollars  in  better- 
ments; 'they,  are, .  by  various,  expedients,  lowering 
rates  rather  than  raising  them;*  they  are  entrenching 
themselves  hi  ail  directions  and  -appealing  for  pub- 
lic favor.  With  new  times  have  come  new  man- 
ners. We  hear  less  now  about  the  geometrical  ratio 
in  which  the  cost  of  telephone  service  increases  with 
its  extent,  and  more  about  improved  service,  meas- 
ured rates  and  the  like.  We  hear  a  great  deal,  too, 
to  the  effect  that  the  telephone  is  a  natural  monop- 
oly, although  few  have  the  temerity  to  assert  that 
it  is  a  natural  Bell  monopoly.  Much  is  said  about 
the  distressing  inconvenience  of  two  rival  telephones 
in  the  business  man's  establishment,  but  the  business 
man  who  gets  two  telephones  and  two  sets  of  out- 
lets for  less  than  the  old  price  of  one  complains 
but  little;  while  no  allusion  at  all  is  made  to  the 
possible  fact  that  if  there  must  be  but  one  system, 
it  need  not  necessarily  be  the  older  system. 

So,  although  the  appellations  "Bell"  and  "Inde- 
pendent" may,  pass  away,  or  come  to  lose  much  of 
their  present  significance,  as  an  "Edison"  company 
is  not  now  necessarily  a  direct-current  company,  it 
is  apparent  that  the  real  conflict  in  the  telephone 
field  has  just  begun.  New  and  sturdy  organiza- 
tions, with  fresh  blood,  large  means  and  modern 
ideas,  arc  demanding  attention,  and  the  older  com- 
panies will  have  to  look  well  to  hold  their  own,  or 
what  they  have  considered  their  own.  With  Bos- 
ton, New  York,  Baltimore,  Pittsburg,  Cleveland, 
Columbus,  Indianapolis,  Grand  Rapids,  Minneapolis 
and  St.  Louis  as  centers,  the  non-Bell  companies 
are  planning  great  things.  This  is  without  taking 
into  account  the  recent  transformation  of  the  Erie 
system,  which  adds  such  a  large  element  of  con- 
jecture to  the  situation.  And  then  there  is  the 
American  Bell  Telephone  company.  That  is  still  in 
existence.  What  is  it  doing?  Why  has  its  con- 
solidation with  the  American  Telephone  and  Tele- 
graph company  been  delayed?  Is  it  awaiting  the 
decision  in  the  Berliner  case?  What  of  the  great 
telegraph  companies?  Are  they  to  be  counted  out? 
And,  finally,  if  the  business  should  ever  again  be- 
come a  pure  monopoly — which  does  seem  impossi- 
ble— is  it  likely  that  the  people  would  insist  upon 
government  ownership  rather  than  again  submit  to 
the  yoke?  These  are  some  of  the  considerations 
and  questions  that  show  that,  however  names  and 
ownerships  may  change,  the  telephone  situation  will 
be  one  of  extraordinary  interest  for  some  time  to 
come. 
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The  Situation  in  Michigan. 
By  J.  B.   Ware. 

The  progress  of  the  Independent  telephone  move- 
ment in  Michigan  during  the  last  four  years  has 
been  as  pronounced  and  successful  as  in  any  state, 
and  probably  a  more  complete  system  of  Independ- 
ent exchanges  and  toll  lines  was  in  successful  opera- 
tion on  January  1st  last  than  in  any  other  of  the 
states. 

Because  of  the  improved  service,  the  lower  rates 
and  the  very  large  increase  in  the  number  of  tele- 
phones in  use  and  also  the  increased  number  of 
exchanges  and  toll  stations,  the  people  of  Michi- 
gan have,  until  recently,  been  entirely  satisfied  with 
the  Independent  movement  and  have  loyally  sup- 
ported the  various  Independent  companies  all  over 
the   state. 

The  Bell  licensee  company  had  for  four  years 
been  rebuilding  exchanges  and  lines;  had  brought 
poles  from  Idaho;  had  brought  men  from  California 
and  other  states;  had  given  less-than-cost  service 
iii  a  majority  of  cities  and  towns  where  it  had  com- 
petition; had  in  Grand  Rapids,  Muskegon,  Benton 
Harbor  and  other  places,  given  two  or  more  years 
of  absolutely  free  residence  service,  with  solicitor? 
in  the  field  constantly;  had  furnished  business 
telephones  free  for  one  quarter,  "on  trial,"  and  had 
continued  same  quarter  by  quarter,  and  had  fur- 
nished railroad  employes,  office  holders,  members  of 
the  Legislature  and  others  with  free  exchange  serv- 
ice, and  often  free  toll  service.  By  these  and  nu- 
merous other  schemes  the  Bell  company  had  in- 
ci  eased  its  telephones  in  service  from  16,270  on 
January  1,  1897,  to  over  24,000  on  January  1,  1900, 
according  to  its  unofficial  claims.  By  this  increase, 
while  not  claiming  to  be  paying  expenses  in  at 
least  half  the  state,  the  company,  appeared  to  have 
prosperity  and  strength  which  it  did  not  really 
possess.  Meanwhile,  the  Independents  did  increase 
and  did  pay  expenses,  and  did  pay  dividends,  and 
Hid  push  harder  and  harder,  until  the  final  destruc- 
tion of  the  Bell  interests  in  Michigan  seemed  near 
at  hand. 

As  a  last  desperate  means  of  destroying  competi- 
tion and  making  it  possible  for  it  to  re-establish 
high  rates  in  Michigan,  it  appears  to  have  been 
decided  by  the  Bell  licensee  to  buy  out  the  Detroit 
and  Grand  Rapids  interests,  which  would  be  a  long 
step  toward  the  driving  out  of  the  other  opposition 
.  companies.  The  Detroit  deal  was  an  easy  one,  and 
the- difficulty  was  to  secure  the  Grand  Rapids  prop- 
erty. Months  passed,  and  although  business  as- 
sociates and  friends  of  the  Grand  Rapids  Independ- 
ent directors  were  secured  by  the  Bell  to  urge  them 
to  sell  out,  although  systematic  efforts  by  paid  emis- 
saries were  made  among  the  people,  although  offers 
to  purchase  were  made  publicly  as  well  as  privately, 
yet  no  sentiment  to  sell  was  created  in  Grand  Rap- 
ids, and  the  new  year  opened  with  the  Independents 
still  growing. 

Knowing  the  Detroit  interests  were  to  be  had  at 
any  time,  the  effort  was  made  to  force  Grand  Rapids, 
by  buying  her  two  most  important  connections — 
Kalamazoo  and  Muskegon.  After  negotiating  for 
months  with  two  or  three  individuals  who  controlled 
the  Kalamazoo  companies,  it  seems  that  it  was  de- 
cided to  close  the  Detroit  deal,  then  secure  the 
Kalamazoo  and  Muskegon  plants  and  lines,  and 
later  the  Grand  Rapids  property.  After  the  Detroit 
interests  were  sold,  the  Independents  held  a  meet- 
ing in  Grand  Rapids  on  January  23d,  and  entered 
into  a  '"gentlemen's  agreement"  not  to  dispose  ot 
any  of  the  property  of  companies  represented  (which 
included  practically  all  in  the  state)  before  the  an- 
nual meeting  on  February  14th,  and  a  committee 
was  appointed  to  devise  a  plan  by  which  such  a 
perfect  combination  could  be  made  as  would  prevent 
more  property  being  secured  by  any  Bell  licensee 
company. 

Much  to  the  surprise  of  the  other  companies  of  the 
state  came  the  announcement,  on  January  27th,  that 
the  Central-  Telephone  company  (toll  lines  out  of 
Kalamazoo)  and  the  Kalamazoo  Mutual  company 
(exchange)  had  been  purchased  by  the  Erie  Tele- 
graph and  Telephone  company.  The  Citizens'  com- 
pany (Grand  Rapids)  immediately  endeavored  to 
prevent  the  sale  and  to  secure  a  controlling  interest 
in  the  Kalamazoo  exchange,  but  found  that,  while 
the  stockholders,  other  than  the  two  or  three  who 
had  arranged  the  sale,  and  the  people  generally  were 
opposed  to  the  deal,  yet  a  controlling  interest  of 
stock  had  been  secured  and  a  sale  could  not  be 
prevented.  However,  the  efforts  on  the  part  of  the 
Citizens'  company  secured  to  the  Kalamazoo  stock- 
holders a. return  of  100  cents  on  their  investment. 
wrhile  the  original  proposition  would  have  netted 
them  but  about  70  cents  on  the  dollar. 

Scarcely  had  the  Kalamazoo  deal  been  completed 
when,  on  February  9th,  the  Erie  company's  officers 
announced  the  purchase  of  the  Muskegon  plant 
and  lines.  This  was  a  far  greater  blow  to  the  Grand 
Rapids  company  than  the  loss  of  the  Detroit  and 
Kalamazoo  companies,  and  prompt  efforts  were  put 
forth  to  prevent  the  sale,  if  possible.  On  February 
10th  all  negotiations  with  the  Erie  company  were 
declared  off  by  the  Muskegon  party,  and  a  sale  of 
60  per  cent,  of  the  stock  was  made  to  the  Citizens' 
Telephone   company   of   Grand    Rapids. 

In  a  few  days  the  Citizens'  company  also  bought 
a  controlling  interest  in  the  Lansing  exchange,  and 
later  purchased  practically  all  of  the  stock  of  the 
Lansing  company. 

Thus  the  Citizens'  Telephone  company  now  owns 


oil  but  one  line  out  of  Grand  Rapids  (that  to  Kala- 
mazoo), which  include  the  following  lines: 

Two  copper  circuits  to  Holland,  about  33  miles  each. 

Two  cjpper  circuits  to  Muskegon,  about  40  miles  each. 

One  irou  circuit  to  Muskegon,  about  40  miles. 

Two  copper  circuits  to  Fremont,  about  40  miles  each. 

One  copper  circuit  t  >  Reed  City,  about  Somiles. 

One  iron  circuit  to  Cadillac,  abjut  no  miles. 

One  copper  circuit  to  Be  dtn^,  about  2S  miles. 

One  copper  circuit  t  j  Portland,  about  45  miles. 

One  copper  circuit  to  Lansing,  about  90  miles. 

One  irou  circuit  1 1  Lansing,  about  go  miles. 

One  iron  circuit  to  Lake  View,  about  50  miles. 

Besides  the  above-named  metallic  circuits,  other 
shorter  metallics  and  interior  lines  of  great  impor- 
tance are  owned. 

Upon  these  Citizens'  lines  are  the  following  Inde- 
pendent exchanges,  mostly  owned  by  the  Citizens' 
company  (the  figures  indicating  the  telephones  in 
each) : 

Inde- 
pendent. Bell. 

Grand  Rapids 3,!50  2,400 

Muskegon ..  570  350 

Coopersville 25  1 

Fremont ...    49  1 

Newaygo 19  1 

Casnovia 12  1 

Sparta  ..  20  1 

Holland  220  180 

Zee  land 35  1 

Fellows 18  o 

Rockford 50  1 

Cedar  Springs  51  1 

Howard  City 94  1 

Coral 12  o 

Lake  view 21  1 

Big  Rapids 3  200 

Reed  City 70  6 

Evart 52  o 

Cadillac 115  5 

Lowell 45  139 

Saranac : 54  1 

Ionia*.     ...         127  260 

Portland 1  38 

Lake  Odessa 86  1 

Belding* 120  1 

Middleville 45  2 

Hastings 241  30 

Nashville 53  2 

Vermoutville 38  : 

Charlotte 23 1  325 

Lansing 765  600 

The  *  indicates  that  Ionia  and  Belding  exchanges 
were  included  in  the  recent  Detroit  sale  to  the  Erie 
company.  Besides  the  above  31  cities  and  towns 
having  exchanges  as  indicated  upon  the  before-men- 
tioned lines  owned  by  the  Citizens'  Telephone  com- 
pany, there  are  83  other  stations  or  towns  having 
a  toll  office,  of  which  the  lines  of  the  Erie  com- 
pany's interests  reach  34,  making  49  points  reached 
exclusively  by  the  Citizens'  company,  in  addition 
to  those  reached  bjr  the  Bell  licensee  and  the  Citi- 
zens' company  also.  Only  about  10  per  cent,  of 
the  toll  business  "in"  and  "out"  of  Grand  Rapids 
handled  by  the  Citizens'  company  goes  over  the 
Detroit  or  Kalamazoo  lines.  Ncne  of  the  former 
Independent  lines  has  been  as  yet  cut  off,  and  the 
Erie  company's  officers  state  that  none  will  be,  and 
that  the  25-year  contracts  with  the  recently  purchased 
companies    will  be  carried  out. 

In  the  Detroit  and  Kalamazoo  purchases  the  Erie 
company  secured  the  following  telephones: 

Detroit  exchange 5,225 

New  S  ate  lines 4,308 

Kalamazoo  deals 1,121 

Total 10,654 


tofore.     The  telephone  outlook  in  Michigan  is  sat- 
isfactory. 


This  is  less  than  38  per  cent,  of  the  Independent 
telephones  in  Michigan  on  January  1,  1900. 

While  the  Citizens'  Telephone  company  is  now 
the  largest  company  not  controlled  by  the  Bell  li- 
censees,1 there  remain  several  other  large  Independ- 
ent companies,  including  the  Union  Telephone  com 
pany,  Alma;  National,  St.  Johns;  Sworerly,  Kal- 
kaska; Northern,  Traverse  City;  Oceana  County, 
Hart;  Valley, Saginaw  and  Bay  City; Twin  City, Ben- 
ton Harbor  and  St.  Joseph;  Three  Rivers;  Kibbie 
(three  counties);  Saugatuck  and  Ganges  company; 
Calhoun  company,  Battle  Creek;  West  Michigan,  Al- 
legan, and  Adrian  company,  Adrian;  besides  the 
Moore  and  the  Thumb,  in  the  extreme  eastern  por- 
tion of  the  state,  the  Alpena,  on  the  east  shore,  and 
several  companies  in  the  Upper  Peninsula.  All  the 
above  have  more  or  less  toll  lines.  Individual  ex- 
changes dot  the  state,  such  as  South  Haven,  School- 
craft, Owosso,  Ithaca.  Greenville,  Tecumseh,  Leslie, 
Bad  Axe,  Caro.  etc.,  making  a  total  of  some  18.000 
Independent  telephones  in  Michigan  not  controlled 
by  an  Bell  licensee,  and  doing,  as  a  rule,  a  pros- 
perous and  satisfactory  business. 

Recently  the  exchange  rates  have  been  advanced 
from  40  to  100  per  cent,  by  the  Erie  company  in 
various  cities  and  towns  where  competition  has  been 
bought  out,  indicating  that  its  policy  is  to  destroy 
competition  and  raise  rates.  This  can  be  accom- 
plished readily,  should  the  Independent  opposition 
be  overcome,  because  no  telephone  franchises  have 
been  accepted  in  Michigan  except  by  the  Inde- 
pendent companies,  as  far  as  relates  to  rates  of  ex- 
change  service. 

In  order  to  prevent  Bell  interests  securing  control 
of  them,  several  of  the  Independent  companies  have 
pooled  their  stock,  notably  the  Citizens'  Telephone 
company  (Grand  Rapids),  indicating  that  it  is  the  in- 
tention of  these  companies  to  remain  Independent, 
and  thus  continue  the  benefits  of  first-class  service  at 
fair  rates.  It  is  expected  that  a  proposition  for  long- 
distance toll  service  to  Indiana.  Ohio  and  Pennsyl- 
vania will  be  received  early  this  year,  thus  making  a 
much  stronger  combination  than  at  any  time  here- 

1.  Since  Mr.  Ware  wrote  this  article  the  announcement  has 
been  made  that  a  controlling  interest  in  the  Erie  Telephone  rom- 
pany  has  been  secured  bv  the  Telephone.  Telegraph  and  Cable 
company  of  New  York. — Ed. 


Martin  Maloney  and   the  T.  T.  C.  Com- 
pany. 

In  view  of  the  fact  that  the  Telephone,  Telegraph 
and  Cable  company  of  America  has,  by  securing 
control  of  the  great  Erie  system,  made  good  the 
prediction  of  important  developments  made  at  the 
time  of  its  incorporation  last  fall,  some  reference 
to  the  personality  of  Martin  Maloney,  the  organizer 
and  moving  spirit  of  the  company,  will  be  of  interest. 

A  Philadelphia  friend  of  Mr.  Maloney,  who  knows 
that  gentleman  well  and  has  also  a  thorough  knowl- 
edge of  the  telephone  business,  says:  "Martin  Ma- 
loney, already  a  great  factor  in  the  corporate  world, 
will,  in  this  affair,  I  feel  sure,  demonstrate  that 
he  is  one  of  the  most  remarkable  organizers  and 
executives  that  has  ever  been  known.  He  is  about 
50  years  old,  of  medium  height.  He  has  a  large, 
well-shaped  head,  covered  with  a  thick  growth  of 
iron-gray  hair.  His  eyes  are  the  most  prominent 
feature  of  his  face.  They  are  black,  sparkling  and 
magnetic.  Nervous  energy  shows  in  his  quick, 
elastic  step,  his  fingering  of  his  heavy  black  mus- 
tache, and  the  short,  crisp  enunciation  of  his  words. 
His  conversation  is  wonderfully  clear  and  concise. 
While  not  a  cultured  man,  he  is  in  touch  with  the 
best  things  in  life  and  is  a  deep  student  of  biography. 
Gladstone,  Napoleon  and  Cecil  Rhodes  he  knows 
all  about,  and  he  has  the  most  intense  admiration 
for  them."  Of  Mr.  Maloney's  characteristics  as  a 
man  of  affairs  the  same  gentleman  says:  "I  have 
never  known  a  man  who  had  a  more  comprehensive 
grasp  on  business  affairs,  especially  corporate  mat- 
ters. He  masters  details  very  quickly.  In  a  day 
he  gets  to  know  thoroughly  what  it  would  take 
other  men  months  to  comprehend.  He  seems  gifted 
with  rare  intuition  in  such  matters.  And  he  is  a 
man  of  the  strictest  honesty.  His  business  career, 
while  of  the  greatest,  is  also  of  the  cleanest." 

Mr.  Maloney  is  a  native  of  Scranton,  Pa.,  and 
he  has  a  luxurious  summer  home  in  that  city, 
named  Ballingary,  after  the  village  in  Ireland  where 
his  father  was  born.  His  parents  were  poor,  and 
he  went  to  work  at  an  early  age,  having,  in  conse- 
quence, but  few  educational  advantages  in  his  youth. 
He  left  Scranton  about  the  year  1880  and  came 
back  to  it  a  millionaire.  He  is  said  to  be  affable, 
democratic  and  generous,  and  is  well  liked  in  his 
native   city. 

In  the  Telephone,  Telegraph  and  Cable  company 
Mr.  Maloney  is  associated  with  a  number  of  finan- 
cial magnates.  Besides  the  Erie  Telegraph  and  Tele- 
phone company,  the  company  is  affiliated  with  the 
Massachusetts  Telephone  and  Telegraph  company 
of  Boston,  the  Knickerbocker  Telephone  company  of 
New  York  and  several  other  companies.  Mr.  Ma- 
lcney  calls  his  company  the  T.  T.  C,  and  he  says  that 
these  initials  will  become  as  a  household  word  in 
every  important  city  and  town  in  the  Union.  In  an 
interview  Mr.  Maloney  said  that  no  telephone-rate 
war  was  contemplated.  His  company  simpl}'  be- 
lieved that  there  was  a  good  chance  to  make  money 
in  the  telephone  business  at  reasonable  rates  and 
had  embraced  it,  with  the  idea  Gt  making  the  use 
of  the  telephone  more  popular  and  widespread. 
Mr.   Maloney  is  now  in  Europe. 


Official  announcement  was  made  on  March  10th 
of  the  acquirement  of  the  Erie  Telegraph  and  Tele- 
phone company  by  the  Telephone,  Telegraph  and 
Cable  company  of  America.  .The  announcement  is 
made  in  a  circular  sent  by  President  William  J. 
Latta  to  the  stockholders  of  the  T.  T.  C.  com- 
pany, calling  upon  them  for  an  assessment  of  $2.50 
a  share,  payable  May  1st.  The  circular  announces 
the  composition  of  the  board  of  directors  as  follows: 
Harrison  E.  Gawtry,  William  H.  Gelshenen,  John 
Jacob  Astor,  Henry  R.  Wilson,  Frank  Tilford, 
George  Crocker,  Daniel  O'Day  and  Martin  Ma- 
loney, all  of  New  York;  Oakes  Ames,  Z.  S.  Hol- 
brook  and  Charles  E.  Adams  of  Boston,  Joseph  B. 
McCall,  Philadelphia;  Hugh  J.  McGowen,  Indian- 
apolis; J.  Henry  Cochran,  Wrilliamsport;  James  E. 
Hayes,  New  York;  William  J.  Latta,  Philadelphia, 
and  Francis  M.  Jencks,  New  York. 

Writing  of  the  directorate,  President  Latta  says: 
"These  names  will  indicate  that  the  policy  of  the 
company  will  be  one  of  conservative  management, 
with  a  vigorous  prosecution  and  development  of  the 
various  phases  of  the  business  wdiich  it  is  author- 
ized to  conduct  under  its  charter." 

An  increase  in  the  capital  stock  from  $5,000,000 
to  $15,000,000  is  said  to  have  been  authorized.  The 
circular  says:  "The  company  has  recently  acquired 
a  controlling  interest  in  the  Erie  Telegraph  and 
Telephone  company,  which  possesses  practically  all 
of  the  telephone  business  of  seven  states — North 
and  South  Dakota.  Minnesota,  Wisconsin,  Texas, 
Arkansas  and  Michigan — as  well  as  the  city  of  Cleve- 
land, Ohio.  This  is  a  most  important  acquisition, 
constituting  the  foundation  upon  which  can  be  built 
an  extensive  system  of  long-distance  lines  and  in- 
suring the  linking  together  of  cities  now  and  here- 
after to  be  occupied  into  one  comprehensive  whole." 

According  to  newspaper  report,  Mr.  Charles  J. 
Glidden,  the  president  of  the  Erie  Telegraph  and 
Telephone  company,  expressed  himself,  in  a  letter  to 
President  Latta  of  the  T.  T.  C.  company,  as  follows: 
"T  understand  that  it  is  the  wish  of  your  board  of 
management  that  I  remain  as  president  of  the  com- 
panies comprising  the    Erie  telephone    system   and 
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continue  to  push  forward  the  work  of  extension 
authorized  by  the  board  of  directors,  giving  the 
several  interests  the  benefit  of  my  services  and  ex- 
perience in  still  further  building  up  the  enterprise 
and  increasing  the  earnings  of  the  company.  1  will 
remain  until  August  29,  1902.  or  resign  any  time 
at  your  request,  conditional  that  the  same  policy 
in  force  is  to  be  pursued,  and  that  I  will  not 
be  required  to  carry  into  effect  a  policy  that  will 
in  any  way  be  antagonistic  to  the  contracts  existing 
between  the  American  Hell  Telephone  company  and 
the    several    sub-ci  controlled   by   the    Erie 

Telegraph  and  Telephone  company." 


Adjustable  Hanging  Telephones. 

M.  I.  Vought  of  I. a  Crosse,  Wis.,  lias  brought  out 
the  interesting  adjustable,  banging  telephone  illus- 
trated in  tli  _  1  shows  a  ceiling  set  com- 
plete, with  magneto  in  ceiling  box.  Fig.  2  repre- 
the  hand  telephone,  open  for  inspection,  while 
illustrates    the    desk-set    arrangement. 

The  manufacturer  claims  ft .r  tin*  new  arrange- 
ment perfect  simplicity  in  construction,  ease  with 
which  inspection  may  be  made,  the  hand  telephone 
pulling  apart  Hue  a  cartridge  (Fig.  J),  giving  free 
-  t"  all  parts,  and  tlu  jacket  or  case  of  the 
magneto  (shown  in  Fig.  11  sliding  down  to  admit  all 
of  interi'ir  to  inspection  from  all  sides. 

"The  convenience  of  this  arrangement  to  the  user 
of  the  telephone  is  obvious,"  says  Mr.  Vought. 
"The  instrument  hangs  over  his  desk,  and  he  has 
1  111  i"  pull  it  down  slightly  and  he  already  has  'Cen- 
tral' without  turning  a  crank.  He  is  not  required 
to  plaster  ltis  face  up  against  the  wall  in  order  to 
talk  with  bis  neighbor,  his  merchant  or  with  Chi- 
cago. If  he  be  a  grocer,  anil  somebody  desires  to 
1  rder  a  bill  n[  groceries,  and  he  wishes  to  tabulate 
it.  he  simply  goes  to  the  desk  where  his  paper  is 
and  sits  down  and  takes  his  message,  being  able 
to  carry  his  telephone  all  around  the  room  with 
him.  if  he  chooses.     A  wall  set,  which  is  also  made. 
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meets  many  .if  these  conveniences,  only  to  a  slighter 
degree. 

he  desk  set  proper  1  shown  in  Fig.  3)  is  adjustable 
in  the  same  way  10  an  extent  of  about  five  feet. 
there  being  no  slack  cord  lying  around  on  the 
desk  and  nothing  •  lake  lip  the  desk  room;  the 
outfit  automatical!,  tal  1  -  can  of  all  this.  The  mag- 
neto 1-  nol  connected  directly  with  this  desk  set,  as 
will  be  seen.  It  has  been  argued  that  this  flexible 
cord  will  soon  wear  out.  To  ibis  we  have  t'.  -ay 
that  lest  has  been  made  with  this  cord,  used  in 
the  shape  of  an  endless  belt   running  on   pulleys  of 

about     the     same     size     as     here     Used.      The     pulleys 

were  run  by  machinery  for  three  cons  tcutive  months, 

10  hours  each  day,  before  any  signs  of  breaking 
through  ih.-  insulation  were  shown.  No«  figures 
will  -how  that,  taking  a  fair  estimate  on  the  time  it 
lakes  to  pull  down  the  telephone  and  ring  the  mag- 
neto each  time,  it  will  actually  lake  250,000  times 
ar  out  the  cord.  This  should  settle  this  criti- 
cism. 

"We  use  standard  magnetos  and  induction  coils. 
Our  transmitter  i-  of  the  globular  carbon  type,  and 
it  will  be  readily  seen  that  from  iis  changing  posi- 
tion, first  on  its  back  and  then  on  ils  side  and  face, 
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that  it  is  being  agitated  every  time  the  telephone 
is  used  and  simply  cannot  -tay  long  enough  in  one 
position  to  pack.  Thus  we  score  a  point  here,  also. 
Our  receivers  are  of  the  celebrated  French  circular- 
magnet,  double-pole  type.  They  arc  not  the  watch- 
case  receiver,  as  many  have  supposed,  but  are  ad- 
mitted by  the  best  authority,  such  as  Miller,  in  his 
'American  Telephone  Practice,'  to  be  the  best  form 
of  receiver  yet  devised  for  all  purposes.  There  is 
no  work  for  the  telephone  to  perform  in  short  or 
long  distance  that  this  form  of  telephone  will  not 
serve.     Thus  we  have  all  the  points  of  convenience 
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Independent  Telephone  Manufacturers' 
Combination. 

Despite  widespread  rumors  to  the  contrary,  it  is 
believed,  at  this  writing,  that  the  "trust"  of  Inde- 
pendent telephone  manufacturers  has  not  been  con- 
summated: negotiations  are  still  pending  in  New 
York,  where  strenuous  efforts  are  making  to  in- 
duce the  Independent  manufacturers  to  surrender 
their  business  to  a  new  manufacturing  company,  to 
be  allied  to  the  Telephone,  Telegraph  and  Cable 
company   of  America. 

In  Chicago,  where  several  of  the  larger  Inde- 
pendent manufacturing  companies  are  located,  it  is 
believed  that  the  American  Electric  Telephone  com- 
pany, the  Western  Telephone  Construction  com- 
pany and  the  Victor  Telephone  Manufacturing  com- 
pany are  favorable  to  the  "trust"  idea  and  stand 
ready  to  enter  the  combination. 

On  the  other  hand,  the  Stromberg-Carlson  Tele- 
phone Manufacturing  company  announces  in  the 
most  positive  manner  that  it  will  not  enter  the  com- 
bination. An  officer  of  this  company  states  that  it 
never  set  a  price  on  its  property  and  never  gave 
an  option:  that  it  has  had  some  negotiation  looking 
toward  the  purchase  of  desirable  assets  of  other 
manufacturing  companies,  but  never  contemplated 
the    sale   of  its   own    business.     Equally   decided 
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in   its   favor.     Prices   compare   with   any   well-made 
telephone."         

Stombaugh  Land  Anchor. 

Construction  men  will  be  interested  in  the  Stom- 
baugh anchor,  shown  herewith,  which  is  a  simple 
but  effective  device  for  securely  anchoring  the 
ground  end  of  a  guy  line.  Fig.  1  shows  the  anchor, 
which  is  made  of  cast-iron  having  a  complete  screw 
thread  about  its  shank  or  axis.  Fig.  2  indicates 
the  hollow-stemmed  wrench  through  which  the  guy 
line  passes  outward  from  the  anchor.  By  twisting 
I  he  wrench  to  the  right  the  anchor  is  forced  into 
the  ground  to  the  desired  depth.  The  wrench  is 
then  removed  and  the  line  attached  to  the  pole,  or 
whatever  it  is  desired  to  support.  Anchors  of  larger 
size,  such  as  is  shown  in  Fig.  3,  are  cast  with 
a  shank  from  three  to  six  feet  in  length  and  guy 
ropes  are  attached  after  they  have  been  forced  into 
the  ground.  The  manufacturer  of  this  device,  Philip 
Smith  of  Sidney,  O..  claims  that  it  affords  a  much 
cheaper  and  more  effective  method  than  the  old  way 
of  anchoring  poles,  and  that  under  the  most  severe 
tests  the  anchors  have  remained  firmly  embedded 
in    the   ground.     The   device   has   found   favor   with 


the  position  taken  by  the  Kellogg  Switchboard  and 
Supply  company.  The  Western  Electrician  is  as- 
sured on  the  best  authority  that  the  Kellogg  com- 
pany is  not  in  the  "trust"  and  has  no  intention  of 
going  in.  The  Eureka  Electric  company  also  says 
that  it  is  not  in  the  "trust"  and  will  not  be  in  it. 
It*  is  believed,  in  addition,  that  the  Standard  Tele- 
phone and  Electric  company  of  Madison,  Wis.,  does 
not  intend  to  merge  itself  in  the  consolidation. 

There  are  a  number  of  companies  that  appear  to 
be  undecided,  and  many  persons  confidently  assert 
that  some  sort  of  combination  will  be  formed. 


Bell  Telephone  Company  of  Canada. 

The  report  of  the  Bell  Telephone  company  of 
Canada  for  the  year  1899  shows  that  the  additions 
to  plant  and  patent  account  as  per  balance  sheet 
during  the  year  aggregated  $668,159.     The  number 
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several  telephone  companies,  whose  testimonials  will 
be  forwarded  upon  corresponding  with  the  manu- 
facturer. 


Fig.  2. 

LAND   ANCHOR. 
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I7.  C.  Ewing  of  Acadia.  Ya..  says  that  he  has  in- 
vented  an  improved  system  of  selective  signaling 
for  telephone  lines.  He  would  like  to  correspond 
with  manufacturers  and  others  interested.  Mr.  Ew- 
ing asserts  that  he  has  also  another  system  "by 
which  30  or  40  telephones  can  be  operated  on 
■  .lie  line,  and  in  which  all  magnetic  retarda- 
tion that  the  ringer  magnets  offer  to  the  voice  cur- 
rent  is  eliminated,  absolute  secrecy  of  messages  be- 
ing assured." 


of  subscribers  increased  2,841  to  34,923.  The  com- 
pany owns  and  operates  343  exchanges  and  450 
agencies.  During  the  year  1,686  miles  of  wire  were 
;i.'uled  to  the  long-distance  system,  the  long-distance 
lines  now  comprising  18,920  miles  of  wire  on  6,229 
miles  of  poles.  In  December.  1899.  the  company 
offered  to  shareholders  at  par  9.900  shares  of  new 
stock  in  the  proportion  of  one  share  of  new  for 
each  four  of  old,  practically  all  of  which  has  been 
subscribed  lor.  Of  the  stock,  $1,540,100  is  owned 
by  the  American  Telephone  and  Telegraph  (Bell) 
company.  The  total  amount  of  capital  stock  out- 
standing is  $3,960,000.  The  total  assets  are  stated 
to  be  $6,835,524. 


March   17,   1900 


WESTERN    ELECTRICIAN 


i;^ 


Sterling  Company's  Apparatus. 

-  During  the  year  that  has  elapsed  since  the  pub- 
lication uf  the  last  annual  telephone  number,  the 
Sterling  Electric  company  has  removed  its  plant 
and  main  office  to  Lafayette,  Ind.  The  business  of 
this  company  was  attaining  such  proportions  that 
its  Chicago  establishment  had  grown  to  be  entirely 
inadequate,  and  the  move  to  Indiana  was  decided 
on  after  it  was  found  impossible  to  secure  a  suitable 
location  of  sufficient  capacity  in  this  city. 

With  the  increased  facilities  acquired,  the  Sterling 
company  is  now  in  a  position  not  only  to  supply 
the  constantly  growing  demand  for  its  well-known 
Bell-style  switchboards  and  protective  devices,  but 
also  to  take  up  the  manufacture  of  a  full  line  of 
telephone  instruments  for  all  lequirements  of  service. 
Xew  and  improved  types  of  the  various  devices  man- 
ufactured will  be  brought  out  fiom  time  to  time, 
and  it  will  be  the  aim  of  the  company  to  keep  in 
the  lead  in  good  things  for  the  telephonic  field. 

A  new  form  of  carbon  and  fuse  arrester  which 
has  just  been  placed  on  the  market  is  shown  in 
Fig.  2  with  the  cover  removed.  It  is  an  excee'd- 
ingly  attractive  contrivance,  being  mounted  on  por- 
celain and  enclosed  with  a  glass  cover,  which  has 
the  trademark  of  the  company  blown  in  the  side.  It 
embodies  the  well-known  Cook  carbon  lightning 
arrester  and  strong-current  features  in  connection 
with  a  low-resistance  fuse,  and  is  an  efficient  pro- 
tection against  many  of  the  foreign  currents  threat- 
ening telephone  apparatus. 

In   compliance   with  a   demand  which   has  arisen 
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TERMINAL. 

for  a  pole  cable  terminal  in  connection  with  the 
line  fuses  and  cable  protection,  this  company  has 
produced  a  compact,  reliable  and  sightly  terminal, 
which  is  illustrated  in  Fig.  1.  It  consists  of  a  metal 
cable  head  similar  to  the  Sterling"  lock-nut  terminal, 
with  five-ampere  Hue  fuses  and  carbon  arresters 
mounted  on  the  sides.  The  whole  is  intended  for 
use  in  the  ordinary  pole  cable-head  box,  and  fur- 
nishes lightning  protection  for  the  cable  as  well  as 
housing  the  line  fuses. 

These  appliances  are  manufactured  v/ith  the  same 
care  and  attention  to  mechanical  detail  that  has  al- 
ways been   a   distinguishing   mark   of   Sterling   ap- 
paratus,   and   will   undoubtedly   find    a     large    sale  ± 
among  exchange  owners. 

The  recent  decision  given  Mr.  Cook,  the  president 
of  the  company,  by  -the  Court  of  Appeals,  at  Wash- 
ington, D.  C,  in  his  suit  against  the  Western  Elec- 
tric company,  on  a  protective  system,  is  of  con- 
siderable importance  to  the  telephone  world  in 
general  and  to  the  Sterling  company  in  particular, 
as  it  is  said  to  settle  finally  and  conclusively  this 
controversy,  and  gives  the  latter  company  the  ex- 
clusive right  to  this  device. 

For  the  convenience  of  its  patrons  in  the  East  the 
company  has  appointed  as  its  representative  in  that 
field,  the  Columbia  Electrical  Supply  company, 
93  Liberty  street,  Xew  York  city.  A  branch  office 
has  also  been  retained  in  Chicago,  at  1260  Monad- 
nock  building,  which  is  in  charge  of  Mr.  J.  H.  Par- 
ish, who  will  be  glad  to  meet  friends  and  prospective 
purchasers  of  telephone  apparatus  and  exploit  the 
merits  of  the  Sterling  product. 


New  Multiple  Board  for  Generator-call 
and  Local-battery  System. 

One  of  the  latest  developments  in  the  Independent 
telephone  field  is  shown  in  the  switchboard  recently 
installed  for  the  Marshalltown  Telephone  company, 
Marshalltown,  la.  The  Marshalltown  exchange,  un- 
der the  able  management  of  Mr.  W.  G.  Bowe,  is 
one  of  the  busiest  exchanges  of  its  size.  The  sys- 
tem was  originally  installed  with  individual  gen- 
erator-call and  local-battery  instruments  and  a 
trunking  switchboard,  but  the  large  increase  in  serv- 
ice and  the  great  number  of  calls  made  by  each 
subscriber  necessitated  greatly  increasing  the   cen- 


Advertising  by  Telephone. 

"The  merchant  located  in  a  city  with  a  prosperous 
telephone  system  has  an  opportunity  for  effective 
advertising  which  he  seldom  uses  to  advantage," 
says  the  Advertising  World.  "If  a  grocer,  for  in- 
stance, should  call  up  his  customer  by  telephone, 
and  say,  "We  have  some  extra  fine  fruits  to-day: 
they  are  really  above  the  average.     We  thought  to 

sell  all  out  at  cents,  but  can  send  them  to 

you  for  cents;  they  are  the  best,  you  may  be 

sure:"  10  chances  to  one  that  person  would  be  glad  of 
the  chance  at  that  fruit,  thinking,  of  course,  it  would 
be  a  bargain.     Surely  the  telephone  could  be  made 
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tral-office  equipment  and  providing  it  a  rapid  and 
modern  switchboard,  to  meet  the  demands  of  the 
subscribers  and  to  compete  successfully  with  the 
old   company. 

The  switchboard  shown  is  the  individual  gener- 
ator-call multiple  switchboard,  furnished  and  installed 
by  the  Stromberg-Carlson  Telephone  Manufactur- 
ing company..  Chicago.  It  is  provided  with  a  reg- 
ular tubular  drop  for  line  signals  and  clearing-out 
signals,  the  same  as  furnished  with  that  company's 
ordinary  trunking  board.  The  remainder  of  the 
board  is  built  similar  to  the  S-C  central-energy  mul- 
tiple switchboards,  which  are  already  well  known 
in  the  Independent  field.  The  board  is  provided 
with  an  efficient  and  reliable  "busy"  lest  and  cither 
modern  conveniences.  It  is  made  of  the  best  of 
material  and  is  said  to  be  absolutely  free  from  all 
valid  patent  claims  not  owned  and  controlled  by  the 
Stromberg-Carlson   company. 


more  valuable  than  it  now  is  as  a  business  getter. 
Like  other  advertising,  though,  misrepresentation 
would  ruin  it,  and,  if  overworked,  it  might  be  a 
nuisance." 


Williams  Electric  Company. 

The  Williams  Electric  company  of  Cleveland,  O., 
has  just  completed  making  an  increase  to  its  fa- 
cilities by  placing  in  service  several  special 
new  and  automatic  machines  for  the  rapid  and  ac- 
curate production  of  the  parts  entering  into  its  tele- 
phone instruments.  This  step  was  rendered  neces- 
sary by  the  largely  increasing  demand  for  the  com- 
pany's new  type  of  long-distance  telephone,  in  which 
it  reports  a  continually  increasing  volume  of  trade. 
This  company,  it  will  be  remembered,  made  an  as- 


Ericsson  Combination  Wall  andDeskSet. 

One  of  the  latest  instruments  placed  on  the  mar- 
ket by  the  Ericsson  Telephone  company,  296  Broad- 
way, New  York,  is  shown  by  the  accompanying  il- 
lustration. It  is  a  combination  instrument,  which 
can  be  used  for  either  wall  or  desk.  The  magneto  is 
without  a  gravity  hook,  and  can  be  used  for  either 
long  or  short-distance  work.  When  used  on  a  desk 
the  magneto  is  placed  in  the  usual  position  under 
the  desk,  the  same  as  when  using  an  all-nickel  desk 
set.  In  that  case  the  combined  transmitter  and  re- 
ceiver (called  hand  micro-telephone)  can  either  be 
placed  on  the  flat  of  the  desk,  in  a  pigeon-hole, 
on  the  top  of  the  desk,  or  hung  on  the  side 
of  the  desk,  if  desired,  if  more  than  one  person  is 
to  use  the  instrument.  When  used  as  a  wall  tele- 
phone, the  hand  micro-telephone  can  be  hung  on  an 
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It    is   reported    that    Baltimore    and    Philadelphia 
enthusiasts  are  organizing  automobile  clubs. 


signment  on  November  17,  1899,  to  August  J.  Tiede- 
mann.  This  assignment  was  not  made  because  of 
any  financial  difficulties,  it  is  said,  but  on  account 
of  some  internal  dissensions  in  the  company  which 
threatened  to  hamper  it  in  its  operations  and  inter- 
fere with  the  necessary  increase  and  enlargement 
of  its  business.  The  present  officers  of  the  Williams 
Electric  company  are:  President  and  general  man- 
ager, J.  A.  Williams;  vice-president.  Otto  Mueller, 
and  secretary  and  treasurer,  W.  D.  McTighe.  Au- 
gust J.  Tiedemann,  who  is  the  assignee,  is  taking 
active  part  in  the  enlargement  and  conduct  of  the 
business.  The  company  is  now  getting  out  a  new 
catalogue  illustrating  the  advantageous  features  of 
its  goods.  This  little  booklet  will  be  ready  for 
distribution  on  or  about  April  1st.  and  will  be  mailed 
free  on  application. 


ERICSSON    COMBINATION  WALL    AND 
DESK    SET. 

ordinary-hook  and  placed  at  any  convenient  height, 
so  that  it  can  be  taken  down  for  use  either  by  a  child 
or  grown  person.  The  hand  micro-telephone  is 
used  by  grasping  the  handle  in  the  left  hand,  and 
holding  the  receiver  to  the  ear,  which  brings  the 
transmitter  at  a  proper  distance  from  the  mouth. 
The  switch  in  the  handle  is  pressed  by  the  fingers, 
making  all  the  connections,  and  when  released  the 
instrument  is  cut  out.  the  same  as  with  a  gravity 
hook,  such  as  is  used  in  any  ordinary  telephone. 
This  instrument  is  said  to  be  growing  in  popularity 
on  account  of  its  utility  and  convenience,  it  being 
a  practical  instrument  for  general  purposes,  and 
sold  at  a  reasonable  price.  The  Ericsson  Telephone 
company  also  makes  a  variety  of  other  styles  of 
apparatus  for  exchanges,  and  will  give  particulars  on 
application. 
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Motor-dynamos  for  Telephone  Work. 

The  increasing  demands  from  managers  of  tele- 
phone exchanges  for  a  dynamo-electric  machine  to 
replace  batteries  for  telephone  work  has  induced 
a  number  of  dynamo  manufacturers  to  give  this 
of    apparatus  I    attention.     Small    ma- 

chines are  made  to  take  the  place  of  large  blocks 
of  batteries,  one  machine  doing  the  work  of  many 
batteries,  at  a  considerably  less  expense  as  to  first 
it  much  less  expense  for  mainte- 
nance, and  occupying  about  onc-twemy-tifth  of  the 
space  formerly  occupied  by  batteries. 

Roth  Bros.  &  Co.  of  Chicago  are  pioneers  in 
the  production  of  this  class  of  electrical  machines. 
Their  apparatus  can  be  found  in  many  of  the  large 
exchanges  throughout  the  United  States,  recent 
sales  to  telephone  companies  including  the  plants  at 
Rochester.  X.  V.:  Savannah.  Ga.;  Anderson,  End.] 
Waco.  Tex.;  St.  Paul.  Minn.;  Boise  City.  Idaho; 
West  Superior,  Wis.,  and  Duluth.  Minn.,  and  many 


others.  The  Chicago  Telephone  company  has  many 
1  t  the  Roth  machines  in  use,  the  sales  to  this  com- 
pany extending  over   the  last   four  years. 

Fig.  I  represents  Roth  Bros.  &  Co.'s  twin-motor- 
dynamo,  of  the  multipolar  type,  consisting  of  a'  mo- 
tor direct-coupled  to  a  dynamo.  The  motor  is 
..-1111 J  for  any  direct  current  of  no,  220  or  500  volts. 
The  dynamo  is  wound  for  any  voltage  desired,  usu- 
ally 20,  30,  40  or  50  volts  for  charging  storage  bat- 
teries. These  machines  are  extensively  used  for 
charging  generators  in  telephone  exchanges,  where 
it  is  desired  to  transfer  a  higher  voltage  to  a  lower 
voltage,  such  as  no,  220  or  500  volts  to  a  voltage  of' 
20  to  50  volts.  In  the  twin  sets  the  dynamo  oper- 
ates electrically  and  magnetically  independent  of 
the  motor,  and  the  current  can  be  regulated  and 
controlled,  similar  to  the  ordinary  dynamo,  by  means 
of  a  dynamo  field  rheostat.  The  twin  sets  are 
mounted  on  a  cast-iron  base  and  each  machine  is 
carefully  insulated  therefrom.  The  machines  are  di- 
rect-connected by  an  insulated  coupling,  thus  in- 
suring against  grounds  or  cross-circuits  between 
them. 

Fig.  2  represents  a  one-sixth-horseppwer  dynamo- 
tor,  used  for  ringing  telephone  call  bells.  These  ma- 
chines are  used  in  small  telephone  exchanges  of 
from  80  to  100  bells.  They  are  wound  to  run  on 
direct-current  circuits  of  no  or  220  volts.  The  ma- 
chines are  also  built  in  sizes  of  one-fourth,  one-half 
and  one  horsepower,  suitable  for  any  telephone  ex- 
change up  to  the  largest.  Roth  Bros.  &  Co.  have 
made  a  large  number  of  these  generators,  to  run 
off  a  500-volt  street-railway  circuit,  in  sizes  of  one- 
fourth  and  one-half  horsepower.  The  secondary  of 
these  machines  is  entirely  isolated  from  the  pri- 
mary or  high-voltage  side;  therefore,  absolute  safety 
is  assured,  as  there  is  no  possible  chance  for  the 
oltage  cutting  in  on  the  secondary  or  ringing 
circuit.  This  machine  is  especially  recommended 
for  operation  where  a  lower  or  safer  primary  volt- 
age cannot  be  obtained,  and  is  lower  in  price  than 
the  usual  twin-motor-dynamos  used  on  high-voltage 
circuits   (Fig.   3). 

Twin-motor-dynamos  are.  however,  more  desirable 
when  used  for  charging  batteries,  as  they  have  an 
advantage  in  that  the  dynamo  can  be  compound 
wound,  if  necessary,  and  almost  perfect  regulation 
can  be  secured  by  means  of  a  field  rheostat,  which 
is  usually  furnished  with  such  machines.  This,  how- 
ever, is  not  possible  with  the  single-field  machine 
or  dynamotor,  excepting  by  inserting  a  dead  re- 
ice  in  cither  the  primary  or  secondary  circuit. 

Roth  Bros.  &  Co.  are  now  compiling  a  descriptive 
pamphlet  011  motor -dynamos  and  dynamotors,  illus- 
trating  various  types  of  these  machines,  giving  full 
l  1  i.-Lr s  as  to  their  construction  and  uses  to 
which  they  are  specially  adapted.  This  pamphlet 
will  be  ready  for  distribution  in  a  few  weeks,  and 
may  prove  very  interesting  to  telephone  superin- 
tendents and  managers. 


Independent   Telephony    in    New    Eng- 
land. 

Boston,  March  8.— The  Independent  telephone 
movement  in  New  England  has  expanded  but  little 
during  the  last  year.  Much  depends  now  niton  the 
.  --  made  by  the  Massachusetts  Telephone  and 
Telegraph  company,  which  has  been  granted  very 
favorable  permits  under  its  franchise  by  the  city  of 
Mo. ion  ami   -0111c  of  the  adjoining  cities  and  towns. 

The  agreement  made  by  the  company  with  the 
ciiy  of  Boston  bore  date  of  December  23,  1808,  and 
stipulated  that  within  two  years  from  that  lime  the 
new  corporation  should  "construct,  equip  and  oper- 
ate an  underground  telephone  system,  with  at  least 


cne  telephone  exchange  in  full  operation."  The  city 
will  have  the  service  free  of  charge. 

A  beginning  was  made  on  this  work  last  sum- 
mer, and  as  soon  as  settled  weather  is  assured  it 
will  be  pushed  with  all  speed. 

During  the  year  a  route  toward  New  York  has 
been  secured  by  purchase  of  the  poles,  wires,  etc., 
of  the  old  Mutual  telegraph  line,  and  this  has  been 
overhauled  and  put  in  thorough  working  order. 

Stoughton  is  one  of  the  places  in  which  the  com- 
pany has  a  complete  working  exchange.  Cambridge 
will  grant  a  hearing  on  the  subject  of  a  franchise 
there  next  week;  an  application  is  pending  in  Brock- 
tGn,  and  Waltham  has  just  granted  a  franchise. 
Other  cities  between  here  and  New  York  have  been 
asked  to   grant  locations,   Springfield  being  one  of 


and  other   information   in   regard   to  the  apparatus 
will  be  furnished  by  the  manufacturer. 


Telephones  in  the  Broom-corn  Region. 

Writing  in  the  Saturday  Evening  Post,  Wilbur 
Wheeler  Bassett  asserts  that  through  the  telephone 
it  seems  inevitable  that  the  farmer  will  assume  a 
new  economic  position.  "This  was  recently  shown," 
he  adds,  "in  the  broom-corn  district  of  Illinois  in 
a  most  graphic  way.  This  district,  which  lies  in 
the  southern  part  of  the  state,  was  visited  by  buyers 
who  offered  $60  a  ton  for  broom-corn.  This  was 
the  ruling  price  at  the  end  of  the  previous  season, 
and  was  generally  accepted.  The  buyers  had  al- 
most covered  the  district,  buying  the  entire  output. 
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the  most  prominent  among  those  from  which  fran- 
chises have   thus  far  been  sought. 

Mr.  Holbrook,  the  projector  of  the  company, 
states  that  a  number  of  cities  are  waiting  to  see 
what  is  accomplished  in  Boston  before  granting 
the  concessions  desired  by  the  new  enterprise. 

B. 


Bissell  Pole  House  and  Seat. 

Some  important  requirements  for  a  good  tele- 
phone-pole cable  house  are  that  it  shall  be  roomy 
enough  to  afford  an  easy  and  cheap  distribution  and 
connection  to  the  spider  wires.  When  Ihesc  connec- 
tions are  made  the  interior  of  the  house  must  re- 
main absolutely  dry,  it  must  be  easy  of  access  for 
possible  changes,  must  not  take  up  too  much  room 
on  the  pole  and  should  be  light  and  strong.  The 
F.  Bissell  company  of  Toledo,  O.,  manufactures 
a  standard  pole  box  or  house,  that  is  said  to  fulfill 
all  the  above  requirements  and  which  can  be  used 
wilh-various  kinds  of  terminals.     The  accompanying 


when  an  official  of  the  telephone  company,  quick 
to  see  the  possibilities  of  the  corner,  caused  the 
farmers  who  had  telephones  to  be  notified  that  the 
price  had  risen  and  that  they  had  better  consult 
the  market.  These  more  enterprising  farmers  con- 
sulted the  magnates  of  Troy,  O.,  the  center  of  the 
broom-corn  market,  and,  as  a  result  sold  their  crop 
for  four  times  the  price  paid  to  their  neighbors." 


Murdock  Telephone  Receivers. 

William  J.  Murdock  &  Co.  of  Boston,  Mass.,  have 
again  enlarged  their  facilities  for  manufacturing 
receivers,  and  are  putting  on  the  market  two  styles 
of  bipolar  pony  receivers,  which,  it  is  said,  have 
proved  to  be  first-class  in  every  respect.  The  ac- 
companying picture  illustrates  both  the  M  and  Star 
receivers,  they  being  almost  identical  in  appearance. 
The  M  receiver  is  made  with  a  hard-rubber  case, 
the  magnet  being  supported  on  a  brass  plate,  near 
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illustration  gives  a  view  of  one  of  the  Bissell  boxes. 

It  is  intended  that  cable  heads  shall  enter  the 
house  from  below  and  then  spread  to  the  distribut- 
ing board,  which  may  be  of  any  convenient  design. 
At  ihc  board  connections  are  made  with  the  spider 
wires,  which  extend  through  the  inner  partition  and 
then  through  the  bottom  of  the  box,  to  be  cabled 
and  attached  to  the  poles  in  the  usual  manner.  The- 
illustration  also  shows  an  iron  pole  set,  which  is 
considered  to  be  better  and  cheaper  than  a  stand. 
The  electrician  can  sit  securely  and  devote  his  en- 
tire attention  to  his  work.  Holes  are  provided  in 
which  he  may  stick   his   pliers  and   screw-driver. 

The  distributing  board,  which  is  also  sold  sep- 
arately from  the  cable  house,  is  said  to  be  very  com- 
pact. It  is  provided  with  screw  contacts  for  cable 
wires,  spider  wires  and  fuses.  All  the  contacts  have 
washers.  The  panels  arc  one  inch  thick,  six  inches 
wide,  and  their  length  varies  from  12  inches  for  25 
conductors  to  40  inches  for  100  conductors.  With 
the  distributing  board  and  pole  house  illustrated 
the  electrician  has  directly  in  front  of  him  and  within 
easy  reach  a  board  of  100  pairs  of  200  wires.     Prices 


the  diaphragm,  so  the  change  in  temperature  does 
not  affect  the  adjustment.  The  spools  are  made  of 
brass,  highly  polished  and  wound  to  80  ohms'  re- 
sistance. The  Star  receiver  is  made  with  a  com- 
position case,  and  in  construction  is  the  same  as 
the  M  receiver,  except  that  the  spools  are  made 
with  fiber  heads.  Murdock  &  Co.  report  that  busi- 
ness in  the  receiver  line  was  never  better  than  at 
present,  and  that  they  are  filling  many  large  orders 
from  all  sections  of  the  country. 


Mianus  Telephone. 

The  accompanying  cut  illustrates  a  telephone  sub- 
scriber's instrument  that  is  being  pushed  most  en- 
ergetically by  the  Mianus  Electric  company  of  Mi- 
anus,  Conn.  This  is  a  strictly  high-class  telephone. 
The  outfit  is  provided  with  the  latest  two-cell  bat- 
tel y  box.  Its  size  at  the  bottom  is  13  inches  by  31 
inches,  complete  with  10,000-ohm  bell,  receiver  and 
cord,  as  shown  in  cut,  with  a  walnut  or  oak  finish. 
The  Mianus  Electric  company  reports  a  good  de- 
mand  for   its   instruments   and   apparatus. 
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Kusel  Improved  Switchboard. 

A  new  and  improved  exchange  switchboard  is 
manufactured  by  the  D.  A.  Kusel  Telephone  and 
Electric  Manufacturing  company  of  St.  Louis.  This 
board  is  said  to  possess  a  number  of  points  of~.su- 
periority.  The  jacks  of  the  board  are  so  arranged 
beneath  each  drop  that  the  operator  can  plug  in 
and  restore  the  indicator  in  one  movement  thus 
having  all  the  advantages  of  a  self-restoring  drop 
without  having  the  complicated  mechanism  which 
is  apt  to  prove  troublesome  by  getting  out  of  ad- 
justment. The  space  occupied  by  100  drops  and 
jacks  being  only  iS  by  26  inches,  one  operator  can 
easily  attend  to  300  drops. 

The  board  is  said  to  be  very  simply  constructed, 
so  that  any  inexperienced  person  can,  without  diffi- 
culty make  all  connections.  Each  line  is  connected 
to  a  binding  post  directly  behind  the  drop  to  which 
it  belongs.  Each  drop  is  permanently  adjusted,  and 
does  not  require  the  attention  of  an  expert  to  keep 
it  in  repair.  The  mechanism  is  stated  to  be  so  per- 
fect that  the  least  current  from  the  generator  of 
a  telephone  will  drop  the  indicator,  yet  the  indicator, 
when  restored,  is  so  securely  locked,  that  it  is  im- 
possible for  it  to  be  thrown  by  any  other  means 
than  the  magnetic  current  from  a  generator. 

One  of  the  greatest  advantages  possessed  by  this 
switchboard  is  the  fact  that  it  can  be  increased  as  re- 
quired. The  cabinets  are  made  with  space  for  as 
many  increases  as  there  are  drops  installed,  without 
extra  charge.  Thus,  installing  an  exchange,  it  is 
necessary  to  purchase  only  as  many  drops  as  there 
are  subscribers,  and  the  capacity  can  be  increased  as 
the  increase  of  subscribers  requires.  The  accompa- 
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nying  illustration  shows  a  board  of  100-drop  capacity 
with  60  drops  installed. 

The  board  can  be  used  for  either  ground  or  metal- 
lic circuit,  and  is  furnished  in  different  sizes,  com- 
plete with  transmitter,  receiver,  generator,  night 
alarm  and  lightning  arrester,  and  can,  if  desired,  be 
made  with  long-distance  signal  attachment  to  be 
used  in  connection  with  long-distance  and  county 
lines. 


Taylor  Automatic  Lightning  Arrester. 

A.  M.  Taylor  of  Ravenna,  O.,  the  inventor  of  the 
automatic  lightning  arrester  represented  in  the  ac- 
companying diagram,  has  given  most  of  his  time 
during  the  last  five  years  to  the  study  of  protective 
devices  for  electrical  instruments,  and,  after  exhaust- 
ive experiments  with  a  number  of  appliances,  has 
come  to  the  conclusion  that  the  only  reliable  pro- 
tection is  to  be  obtained  with  an  electromagnet  de- 
vice. The  objections  to  this  manner  of  arrester 
were  many,  and  it  required  much  study  and  patient 
experimenting  to  bring  the  device  to  its  present  state 
of  perfection.  The  large  sales  of  this  device,  which 
is  manufactured  by  the  Butler  Taylor  company  of 
Ravenna,  O.,  and  the  orders  coming  through  the 
best  electrical  engineers  speak  in  its  favor. 

A  detailed  drawing  of  the  device  is  shown.  Mr. 
Taylor's  explanation  of  its  operation  is  as  follows: 

The  electromagnets  are  included  in  the  working 
circuit  of  the  line  wires,  one  coil  forming  part 
of  one  wire  and  the  other  coil  forming  part  of  the 
other  wire;  and  thus  the  current  designed  to  operate 
the  telephone  or  other  instrument  passes  through 
the  electromagnets,  and  on  account  of  the  manner  in" 
which  the  coils  are  wound,  the  induced  current,  if 
any.  is  neutralized  and  does  not  affect  or  interfere 
with  the  action  of  the  instrument.  In  casp  the  line 
should  receive  an  abnormal  charge  of  current,  the 
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charge  would  pass  to  the  respective  electromag- 
nets and  energize  them;  this  in  turn  would  draw  in 
the  armature  (y),  causing  the  carbon  ball  (a)  to 
come  in  contact  with  the  carbon  bridge  (b),  and 
the  abnormal  charge  would  pass  from  the  line 
to  the  ground  without  affecting  the  telephone;  after 
the  abnormal  current  has  passed  to  the  ground  the 
parts  of  the  shunting  device  assume  their  normal 
position,  and  the  working  circuit  is  again  ready 
for  business.  On  account  of  the  manner  in  which 
the  coils  are  wound,  the  two  positive  and  the  two 
negative  poles  are  brought  together,  so  that  there 
is  no  influence  from  one  coil  to  the  other,  and  there 
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is  no  resistance  or  retardation  except  the  actual  ma- 
terial included  in  the  circuit,  which  is  less  than  one 
ohm.  The  arrester  can  be  set  to  work  on  an}' 
strength  of  current  from  one-tenth  ampere  up.  Thus, 
should  the  arrester  be  set  to  one-fourth  ampere 
and  the  current  become  stronger  than  that,  it  will 
immediately  shunt  to  ground  all  the  abnormal 
charge,  except  the  one-fourth  ampere  that  is  re- 
quired to  operate  the  device. 

This  device  has  been  in  use  for  over  a  year  and 
is  said  to  have  stood  every  test  successfully.  Com- 
petitive tests  on  either  high  or  lew-tension  currents 
are  invited  by  the  manufacturer.  The  company  will 
also  put  the  device  into  the  hands  of  any  unpreju- 
diced electrician,  to  test  it  in  any  manner  he  wishes, 
as  it  knows  what  the  arrester  will  do  under  all  con- 
ditions. 


Burt&Tobey  Cord  Tips  and  Couplings. 

Wiremen  and  electrical  contractors  are  said  to  be 
finding  the  Burt  &  Tobey  electric  cord  tip  and 
wire  couplings  very  useful  articles.  The  cord  tip, 
which  is  shown  in  Fig.  1,  is  punched  from  sheet 
copper,  bent  in  the  shape  of  the  letter  U,  and  is 
then  forked  at  each  end,  so  that  both  ends  can  be 
slipped     under    the     screw-head.      When     properly 


Fig.  2. 

BURT    &    TOBEY    CORD    TIPS    AND    COUPLINGS. 

squeezed  on  the  end  of  the  electric  cord  and  placed 
in  position,  the  screw-head  draws  the  upper  end  of 
the  tip  down  more  securely  upon  the  cord,  thus 
holding  it  firmly.  Burt  &  Tobey,  New  Bedford, 
Mass.,  the  manufacturers,  say  that  after  a  super- 
ficial glance  one  might  possibly  condemn  their 
device  as  superfluous  or  trivial,  but  practical  wirers 
who  have  used  them  say  they  find  them  very  handy 
and  efficient.  The  tips  are  used  especially  in  lamp 
sockets  and  rosettes/ 

A  glance  at  their  net  price  list  of  wire  couplings, 
say  the  manufacturers,  will  convince  most  superin- 
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tendents  of  central  stations  of  their  cheapness  and 
practicability.  Fig.  2  illustrates  one  of  these  coup- 
lings. They  are  especially  designed  for  heavv  wire? 
(Nos.  2  to  8  B.  &  S.  gauge),  which  are  too  stiff 
to  be  bent  easily  with  the  hands  and  which  are  too 
small  to  be  united  with  a  cast  connector.  These 
couplings  are  formed  from  sheet  copper  and  tinned 
to  facilitate  soldering.  A  connection  made  with  one 
of  these  couplings  and  nicely  soldered  is  said  to 
make  a  neat  and  perfect  joint. 

Chicago  Telephone  Company. 

Readers  of  the  Western  Electrician  will  be  in- 
terested in  a  brief  outline  of  recent  developments 
in  the  work  of  the  Chicago  Telephone  company. 
The  data  are  furnished  by  the  company,  and  are  of 
considerable  intrinsic  value. 

The  growth  of  the  company's  business  during 
1899  in  every  department  of  its  work  has  been  un- 
precedented. The  territory  in  which  this  company 
operates  embraces  the  counties  of  Cook,  Lake.  Mc- 
Henry,  Kane,  DuPage,  Kendall,  Will  and  Grundy 
in  Illinois,  and  the  counties  of  Lake  and  Porter  in 
Indiana,  covering  an  area  of  5,234  square  miles,  and 
embracing  a  population  of  2,000,000  and  over.  As 
is  already  well  known,  this  company  was  originally 
formed  by  the  union  of  two  opposing  companies. 
Ever  since  this  combination  of  interests  there  has 
been  opposition,  either  actual  or  threatened,  in 
some  part  of  its  territory.  At  the  beginning  of  1S99 
there  were  12  competing  telephone  exchanges  in 
operation  within  the  territory  of  the  Chicago  Tele- 
phone company,  but  no  new  exchanges  were  opened 
during  the  year,  the  Chicago  company  says,  and 
two  of  the  old  companies  sold  out. 

During  the  last  12  months  there  has  been  a  re- 
markable increase  in  the  cost  of  raw  materials  en- 
tering into  almost  every  line  of  manufactured  prod- 
ucts. In  some  instances  this  has  been  as  high  as 
200  to  300  per  cent,  increase.  Wages  have  perhaps 
been  a  little  slow  to  respond  to  the  general  upward 
curve  in  manufacturing  cost,  but  even  in  that 
direction  substantial  increases  have  been  made. 
In  contrast  to  these  favorable  indications  of  re- 
turning commercial  strength  the  cost  of  telephone 
service  has  steadily  decreased,  although  the  cost 
of  construction,  maintenance  and  operating  expenses 
has  increased.  The  books  of  the  company  show 
that  the  average  price  received  for  each  telephone 
in  service  in  the  year  1899  was  about  $13  less  than 
in  1898,  and  about  $26  less  than  k  received  for  those 
in  use  in  1897.  At  the  same  time,  the  service  has 
been  improved  and  the  value  of  the  service  to  each 
subscriber  increased  because  of  the  greater  number 
of  other  stations  with  which  he  can  communicate. 
It  is  expected  that  the  annual  receipts  for  telephones 
will  continue  to  decline,  as  the  cheaper  plans  for 
service  are  more  widely  adopted,  especially  the 
measured  rate,  in  which  the  charge  is  based  upon 
the  amount  of  service  rendered. 

The  table  given  below  shows  the  growth  of  the 
Chicago  Telephone  company's  plant  during  the  last 
three  years.  Beginning  with  1897,  the  increase  in 
the  use  of  exchange  telephones  was  a  decided  one. 
the  end  of  1S98  showing  an  increase  over  1S97  of 
more  than  4,200  telephones.  The  close  of  1899 
showed  an  increase  of  6,475  telephones  over  1898, 
a   percentage   of  30.5  increase. 

Increase 

1897.  1898.  1899.  in  1S99. 

Number  of  exchanges 42  58  70  12 

Toll  stations 82  86  101  15 

Number  of  exchange  telephones..  16,909  21,188  27,663  6,475 

Milesofduct 234  267  527  260 

Miles  of  wire  underground 24,324  30,259  41.757  11,498 

Miles  of  wire  in  aerial  cables 7,864  11,215  =4.445  3.220 

Miles  of  wire  on  poles 13.932  15,629  18,692  3.063 

Total  miles  of  wire 46,120      57,113      74,894        17,781 

The  adoption  of  new  and  improved  apparatus  and 
the  maintenance  of  the  old  equipment  has  required 
constant  expenditure  of  large  sums  of  money  in 
order  to  keep  the  plant  up  to  the  most  approved 
and  modern  standards.  The  pattern  of  switchboard 
now  being  completed  for  the  Chicago  office  has 
been  adopted  as  the  standard  for  all  large  Bell  tele- 
phone exchanges  in  America,  and  for  many  of  the 
important  exchanges  in  Europe,  and  is  considered 
by  these  companies  the  most  perfect  yet  devised. 
The  principal  feature  of  the  board  is  the  use  of  a 
small  electric  light  as  a  signal  to  the  operator.  This 
was  devised  and  first  used  in  the  Chicago  exchange 
in  1892,  and  its  perfection  is  largely  due  to  the  efforts 
of  the  engineers  and  electricians  of  this  company. 

If  the  apparatus  now  being  manufactured  for  the 
company  is  delivered  at  the  time  specified  in  the 
contracts,  the  Chicago  telephone  plant  will,  before 
the  end  of  the  present  year,  have  facilities  for  fur- 
nishing the  best  service  known  to  modern  telephone 
engineering.  No  effort  on  the  part  of  the  com- 
pany will  be  spared  to  make  this  more  of  a  fact  than 
a  theory. 

Experience  in  all  telephone  exchanges  in  large 
cities  has  continued  to  demonstrate  that  the  best 
service  cannot  be  maintained  and  furnished  over 
grounded  lines.  As  rapidly  as  possible  the  Chicago 
Telephone  company  has  been  changing  the 
grounded  lines  to  metallic  circuits,  which  means 
not  only  a  wire  to  every  subscriber,  but  also  a 
wire  returning  from  his  instrument  to  the  ex- 
change, so  that  no  dependence  whatever  is  now 
placed  upon  the  earth  for  the  return  circuit.  This 
arrangement  of  metallic  circuits,  with  a  service  of- 
fered at  measured  rates,  has  afforded  the  subscrib- 
ers a  greatly  improved  service  without,  it  is  as- 
serted, increasing  its  cost  to  them. 

An    interesting   feature   of  telephone    service   has 
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ihc  automatic  instruments,  which  were  firs; 
introduced  late  in  1894.  at  the  suggestion  of  repre- 
sentatives of  the  Chicago  Retail  Druggist.-'  associa- 
tion.    Very  nearly  2.000  public,  or  pay-station,  tele- 

40.     Those  which 
are  patronized  to  the  greatest  extent  are, 

ties  located  in  hotels  and  other  places  of  pub- 
.  the  downtown  district.     These  favored 
ns  are  operated  at  a  profit,  but  in  the  north. 
northwest,  west  and  southwest  districts  oi  the  city,  it 
1  that  there  are  nil  stations  which  are 

maintained  with  little  profit,  and  a  considerable 
number  of  them  at  an  actual  loss;  but  they  are  con- 
tinued for  the  benefit  of  the  neighborhood  in  which 
they  are  operated  and  with  the  hope  and  expecta- 
tion that  as  the  public  becomes  more  familiar  with 
their  use.  the  revenue  from  them  may  lie  increased. 
Free  -  1  nished  at  automatic  relephon 

any  citizen  in  certain  cases  "i  emergency,  such  as 
calling  olice,  Fire  and  Health  Departments, 

01  the  County  Hospital.  About  one-third  of  the 
calls  throughout  the  whole  city  from  public  auto- 
matic telephones  ha-  been  furnished  without  charge 
bv    the    company. 

In   view   of  the   greal    interest   in   Illinois  during 
the  last  year,  and  especially  at  the  present  time,  on 
the  subject  of  taxation,   n   i-  interesting  to  know 
thing  oi  wli  pany  does  and  pays  in 

egular  annual  taxes  toward  the  various 
governmental  and  taxing  authorities  in  control 
throughout  its  territory.  Mr.  Ilibbard.  the  general 
manager,  slates  that  $53,636.17  was  paid  lo  the  city 
iiicago  for  1899  under  the  terms  of  the  com- 
-  ordinance.  Since  the  ordinance  went  into 
.  ffect  in  January.  1889,  the  company  has  paid  the 
city  a  total  of  $390,889.50.  In  addition,  the  company 
affords  all  municipalities  telephone  service  and  also 
pole-line  provision  for  police  and  fire-alarm  pur- 
poses. 

The  company  has  invested  large  amounts  of 
money  in  erecting  substantial  and  costly  buildings, 
not  only  in  Chicago,  but  in  many  of  the  nearby 
towns,  such  as  Evan-ton.  Waukegan,  Elgin.  Aurora 
and  Joliet.  Some  of  these  buildings  are  completed. 
Others  are  under  way. 

On  an  interesting  subject  the  company  has  this 
"The  question  of  competition  in  the  tele- 
phone business  is  not  many-sided;  the  finality  is. 
without  exception,  the  same  in  every  instance.  It 
1.  universally  conceded  that  the  dual-telephone  serv- 
ice is  a  thing  of  operative  and  financial  impossibili- 
ties and  absurdities,  more  expensive  to  the  users 
and  a  hundredfold  less  satisfactory.  It  is  an  ex- 
periment which  will  not  he  long  tolerated  in  any 
normal,  wideawake,  aggressive  city.  While  it  may 
be  admitted  lhat  perhaps  competition  has  been  an 
incentive  for  improved  service  and  apparatus,  and 
111  si niie"  instances  lower  rates,  the  fact  must  not  be 
-lit  oi  that  the  highest  possible  grade  of  serv- 
ice and  equitable  rates  is  an  absolutely  essential 
factor  in  the  substantial  growth  and  prosperity  of 
a  telephone  company,  as  it  is  with  railways  or  any 
1  iher  line  nf  business  coming  into  wide  contact  with 
the  general  public.  It  has  been  aptly  said  that  the 
telephone  constitutes  a  natural  monopoly,  and  in  a 
genera]  way  this  assertion  holds  good.  In  the 
telephone  field,  as  in  any  other,  it  will  be  a  survival 
of  the  fittest.  This  is  an  immutable  law  which  op- 
erates for  ultimate  good  irrespective  of  temporary 
combative  efforts.  It  is  but  natural  that  the  com- 
pany first  in  the  field,  and  having  millions  of  in- 
vested capital  at  stake,  should  be  jealous  of  the 
business  which  ii  has  built  "p.  and  it  may  be  ex- 
1  to  use  every  legitimate  method  to  conserve 
and  protect  its  interests:  but  this  element  of  self- 
preservation  in  no  way  detracts  from  the  statement 
made  that  also  in  its  own  interest  it  must  to  the 
utmost  give  the  public  full  value  for  its  patronage." 


Telephone  Litigation. 

The  following  statement  is  issued  by  the  Eureka 
Electric  company  oi  Chicago;  "The  Rolfe  Electric 
company  and  the  Eureka  Electric  company  have 
brought  suit  against  the  Sterling  Electric  company 
•  if  Lafayette,  Ind.,  Frank  B.  Cook,  W.  E.  Doolittle. 
Mortimer  Levering  and  C.  M.  Murdock.  officers  of 
that  company.  The  suit  is  brought  to  enjoin  the 
Sterling  Electric  company  and  its  officers  from  man- 

facturing  the  Sterling  protectors.  The  Rolfe  and 
Eureka  companies  own  and  control  patents  cover- 
ing broadly  protective  devices  for  telephone  and 
11  fegraph  circuit-,  cable-,  cable  heads  and  the  like, 
which  patent-  [says  the  Eureka  company]  the  Ster- 
ling protectors  infringe.  Ii  i-  the  intention  of  the 
Rolfe  and  Eureka  companies  i"  push  ihis  suit  against 
the  Sterling  Electric  company,  and  also  to  prose- 
cute users  oi  Sterling  protectors  for  infringement 
nf  these  patents" 


Wood  New  Focusing  Series  Arc  Lamp. 

A  new  arc  lamp  is  being  placed  on  the  market 
by  the  Fort  Wayne  Electric  Works,  For:  Wayne, 
lnd.,  which  is  said  to  be  not  only  new  in  principle, 
but  novel  in  many  important  particulars.  The  most 
important  feature  of  this  lamp  is  that  the  focusing 
mechanism  is  entirely  distinct  from  and  in  no  sense 
a  part  of  the  feeding  mechanism. 

Figs.  1  and  _'  show  the  new  lamp  and  mechanism 
as  they  appear  with  the  carbons  consumed,  ready 
for  trimming.  The  lower  frame  and  carbon  holders 
are  almost  identical  with  that  of  an  ordinary  non- 
fncu-ing  lamp.  The  lamp  is  exceedingly  short  and 
ornamental  in  appearance,  while  the  case  is  de- 
signed in  such  a  manner  as  to  lie  not  only  water- 
in  mi.  but  well  ventilated,  yet  thoroughly  protecting 
ilte  mechanism,  which  is  not  exposed  during  the 
act  of  trimming  the  lamp.  The  insulation  of  the 
11  and  suspending  device  is  composed  of  the  best 
possible  material,  while  the  arrangement  is  such  as 
to  prevent  the  possibility  of  the  current  grounding. 

The  positive  carbon  holder  is  of  novel  design. 
composed  of  but  two  pieces,  yet  allowing  the  car- 
bons to  be  placed  in  perfect  alignment  and  rigidly 
held  there  with  the  least  possible  difficulty. 

The  feeding  mechanism  of  the  lamp,  shown  in 
Fig.  1.  is  wdiat  is  known  as  the  direct-acting  shunt- 
feed  type,  and,  it  is  stated,  will  feed  the  carbons 
without  readjustment  on  any  direct-current  series 
circuit  from  6.5  to  y.6  amperes.  The  adjustment 
i.i  the  arc  is  accomplished  by  turning  a  small  thumb- 
nut  and  tightening  or  loosening  a  spring  which  is 
careful!}    protected   from  injury. 

The  clutch  for  feeding  the  carbons  is  of  an  en- 


Patent  Commission  Meets  Again. 

The    commissioners   appointed  by   President    Mc- 
Kinlcy  to  suggest  amendments  to  the  statute-  relat- 
ing  to  patents  and   trademarks    held   some   private 
ons  last   week  in   Chicago.     A.   P.   Greeley,   as- 
sistant   commissioner    of    patent-    at    Washington; 
Frances  Forbes  of  New  York,  and  Judge  Peter  S. 
up    of   Chicago   form   the   commission.     Sev- 
eral   persons    interested    in    patent    and    trademark 
laws  appeared  before  the  commission  ami  made  SUg- 
ms,  and  a  number  of  communications  were  re- 
ceived.     It  is  expected  that  the  report  of  the  com- 
missioners will  soon  be  completed,  when  it  will  be 
laid  before  Congress. 


each  side,  revolving  the  shaft  and  the  small  pinions 
so  as  to  lift  both  ends  of  the  negative  carbon  car- 
rier with  the  -ame  velocity,  preventing  any  possible 
tendency  to  bind,  as  would  be  the  case  were  it  lifted 
from  but  one  side  only.  The  construction  is  ex- 
ceedingly strong,  simple  and  durable.  This  mechan- 
ism is  fastened  to  the  lower  plate  of  the  lamp  case 
on  the  under  side  and  thoroughly  insulated  from  it. 
making  it  easily  removable  should  it  be  necessary, 
while  at  the  same  time  the  pinions,  etc.,  are  pro- 
tected from  dust  or  injury,  the  current  being  car- 
ried to  the  feed  rods  by  contact  springs  edge  on. 
which  method  is  not  only  self-cleaning,  but  makes 
a  perfect  contact  at  all  times,  absolutely  preventing 
the  rods  from  pitting.  As  a  result,  the  failure  of  the 
lamp  to  feed,  together  with  the  labor  and  wear  of 
cleaning,  is  reduced  to  a  minimum. 


THE  TELEPHONE  TRADE. 

Burt  &  Tobey,  New  Bedford,  Mass.,  announce  lhat 
their  electric  cord  tip  and  wire  couplings  are  rapidly 
becoming  popular. 

The  friends  of  the  American  Electric  Telephone 
company  are  congratulating  it  upon  the  prospect  of 
successful  issue  in  the  Carly  bridging-bell  suit. 
This  suit  was  brought  against  the  Anthracite  Tele- 
phone company,  using  apparatus  furnished  by  the 
American  Electric  Telephone  company,  and  the 
judge's  decision  denying  a  preliminary  injunction 
gives  cause  of  rejoicing  to  the  American  company 
and  its  customers. 

Friends  of  Mi".  W.  O.  Meissner  will  be  interested 
in  the  announcement  that  he  is  now  actively  engaged 
in  the  insulated-wire  business.  He  is  president  of 
the  new  American  Electric  Wire  company,  which 
has  an  office  and  plant  at  71  West  Jackson  street. 
Chicago,  and  is  turning  out  insulated  wire,  espe- 
cially magnet  wire,  for  the  electrical  trade.  Mr. 
Meissner  reports  that  he  is  hardly  able  to  meet  the 


Fig,  1.  Mechanism  of  Lamp.        Fig.  2.  Lamp  Ready  for  Trimming 
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tirely  new  design,  and  what  is  known  as  a  five- 
point  clutch.  It  is  said  to  be  self-cleaning  and 
absolutely  non-stickable,  while  at  the  same  time  it 
affords  extra  large  surfaces  for  wear.  It  is  mounted 
in  such  a  manner  that  the  weight  of  the  feed  rod 
is  always  borne  by  the  magnets,  and  the  point  at 
which  the  clutch  releases  can  be  adjusted  by  rais- 
ing or  lowering  the  stop  with  which  the  clutch 
lever  comes  in  contact. 

The  cut-out  mechanism  of  the  lamp  is  said  to  be 
a  decided  departure  from  the  old  methods  hereto- 
fore in  use,  and  is  constructed  with  a  double  set  of 
contacts,  which  are  brought  together  one  set  in 
advance  of  the  other  by  the  combined  action  of  the 
feeding  and  separating  magnets.  The  first  set  of 
these  contacts  is  faced  with  coin  silver,  enabling  the 
lamp  always  to  cut  out  at  the  same  voltage.  It 
short-circuits  the  main  or  separating  magnet,  allow- 
ing it  to  drop  its  armature,  thereby  closing  the  sec- 

1  sel  or  large  contacts  and  cutting  out  the  lamp. 

This  action  jars  the  mechanism  and  has  a  strong 
tendency  to  force  the  carbons  together  and  cause 
the  lamp  to  relight.  As  the  first  set  of  contacts 
cannot  open  until  the  final  set  is  closed,  the  opera- 
lion  of  this  cut-out  is  sparkless.  In  addition  to  the 
foregoing  there  is  an  auxiliary  cut-out  which  auto- 
matically short-circuits  the  whole  lamp  when  the 
carbons  are  consumed,  thereby  saving  the  energy 
absorbed  in  the  mechanism. 

Fig.  3  illustrates  the  new  focusing  mechanism. 
which  is  entirely  independent  of  the  feeding  mechan- 
ism of  the  lamp,  and  can  be  removed  for  examina- 
tion as  a  whole.  The  positive  carbon  is  carried 
by  the  center  rod.  while  the  negative  carbon  is  car- 
ried by  the  lower  cross  bar,  which  is  connected  to  the 
two  side  rods,  but  not  insulated.  These  rods  arc 
connected  together  by  shafts  and  pinions  as  shown, 
which  are  proportioned  so  as  to  cause  them  to  move 
at  the  proper  ratio.  The  whole  system  is  sym- 
metrical and  balanced,  the  weight  of  the  center  rod 
acting  through  the  pinions,  which  engage  a  rack  on 


Fig.  3.  Focusing  Mechanism. 
SERIES   ARC    LAMP. 

demand  made  upon  him  tor  magnet  wire,  and  he 
contemplates  the  addition  of  several  machines  lo 
his  factory. 

The  Modern  Telephone  and  Supply  company  of 
Chicago,  manufacturer  of  high-giade  telephones  and 
supplies,  is  enjoying  well-merited  prosperity  in  the 
telephone  field.  From  the  day  it  announced  its 
opening  and  acquainted  the  trade  with  the  excellence 
of  its  instruments  it  has  been  running  its  factory 
night  and  day.  The  field  covered  extends  to  Can- 
ada, Jamaica,  New  Zealand,  etc.,  and  the  reports  the 
firm  receives  from  its  distant  customers  are  very 
encouraging.  The  company  is  personally  managed 
by  Mr.  William  Hauptman,  who  is  a  practical  tele- 
phone electrician,  with  a  wide  experience,  and  is 
closely  watching  the  interests  of  the  business.  As  a 
practical  telephone  expert  he  is  quick  to  improve 
his  products  in  both  efficiency  and  design,  and  spares 
no  pains  to  make  them  as  perfect  as  possible.  The 
company,  which  is  located  at  56  Fifth  avenue,  Chi- 
cago, has  just  issued  a  special  bulletin  and  will  cheer- 
fully send  a  copy  to  any  address  upon  request. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  as  usual,  is  keeping  pace  with  the  times.  It 
states  it  has  recently  added  to  its  already  large  tele- 
phone department  a  large  number  of  new-  and  novel 
specialties.  The  company  states  its  policy  of  supply- 
ing and  handling  only  the  highest-grade  telephone 
apparatus  has  demonstrated  itself  to  be  the  only  way 
of  securing  lasting  business  success.  It  has  been  the 
experience  of  this  company  that  most  of  the  telephone 
exchanges  which  are  being  installed  to-day  are 
of  the  higher  class,  and  cheap  equipment  is  not  in 
demand  at  any  price,  however  low  it  may  be.  The 
Western  Electrical  Supply  company  wishes  to  call 
particular  attention  to  its  new  (bell)  pattern  im- 
proved nickel-plated  desk  set.  It  claims  this  desk  set 
is  the  most  compact  and  handsomest  desk  set  ever 
produced,  as  it  is  better  adapted  to  local  or  long-dis- 
tance work  than  anything  it  has  yet  seen.     The  com- 
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pany  has  a  large  amount  of  printed  matter,  covering 
its  telephone  and  switchboard  accessories,  which  it 
mails  on  application. 


MANUFACTURERS     AND     DEALERS. 

The  Electric  Appliance  company,  Chicago,  issues 
a  net  price-list  of  standard  material  for  use  in  gen- 
eral construction.  This  sheet  gives  weights  and  sizes 
and  other  information  necessary  in  estimating  cost 
of  construction,  and  the  company  says  that  it  should 
be  in  the  hands  of  every  telephone  man. 

R.  H.  Leavitt  of  Capron,  111.,  is  represented  in 
the  telephone  field  as  a  manufacturer  of  cross-arms, 
pins  and  brackets.  He  carries  a  large  stock  of  these 
supplies  on  hand  and  is  able  to  make  very  prompt 
shipments.  Most  of  his  sales  are  to  Independent 
telephone  companies.  Mr.  Leavitt  is  also  a  manu- 
facturer of  cisterns,  tanks,  etc.,  and  deals  in  wind- 
mills, gasoline  engines  and  pumps. 

The  Swedish-American  Telephone  company  of 
Chicago  is  meeting  with  great  success  with  its 
Swedish  telephone  apparatus.  It  is  now  making 
complete  telephones  of  every  description,  having  20 
different  styles,  which  is  said  to  be  a  larger  variety 
than  that  of  any  other  manufacturer,  thus  being  able 
to  meet  all  requirements.  The  new  central-energy 
system  of  this  company  is  one  of  the  most  com- 
pact and  efficient  on  the  market. 

The  F.  Bissell  company,  Toledo,  O.,  reports  that 
it  is  receiving  manj-  orders  for  its  pole  houses,  pole 
seats,  cable-distributing  boards  and  cross-connect- 
ing boards.  The  demand  at  present,  the  company 
says,  conies  from  the  South,  where  new  exchanges 
are  further  advanced.  There  is  a  good  demand 
from  exchanges  already  built  and  where  changes 
are  being  made.  The  quality  of  the  Bissell  com- 
pany's specialties  is  said  to  be  superior  and  its  prices 
below  those  asked  for  other  apparatus  in  the  same 
line. 

The  United  States  Automatic  Telephone  company, 
New  York,  incorporated  a  little  over  a  year  ago 
with  a  capitalization  of  $1,000,000,  is  the  sole  owner 
of  the  patent  for  the  Riess  automatic-telephone  sys- 
tem. This  apparatus,  invented  by  Mr.  Elias  E. 
Ries,  president  of  the  United  States  company,  is 
said  to  constitute  a  radical  departure  in  telephone 
work,  and  promises  to  cheapen  greatly  the  art 
and  practice  of  telephony,  by  reason  of  its  simplic- 
ity, low  cost  and  convenience  and  its  unusual 
promptness  and  efficiency.  The  company  has  im- 
proved its  appliances  considerably  during  the  last 
year  and  has  now  a  complete  Independent  system, 
including  everything  from  the  subscriber's  equip- 
ment to  the  exchange  switchboard.  Important  an- 
nouncements from  the  United  States  company  in 
regard  to  its  apparatus  may  be  looked  for  at  any 
early  date. 

The  Sterling  Electric  company  of  Lafayette,  Jnd., 
has  issued  a  40-page  catalogue,  which  is  presented, 
not  as  a  complete  catalogue,  but  with  the  intention 
of  conveying  in  a  general  manner  some  idea  of  its 
apparatus  and  to  announce  to  the  company's  patrons 
the  removal  of  its  general  offices  and  factory  to 
Lafayette,  where  it  has  a  large  and  well-equipped 
telephone-manufacturing  plant.  The  catalogue  con- 
tains a  number  of  illustrations  of  the  Sterling  ap- 
paratus and  shows  several  views  of  exchanges  which 
the  company  has  equipped.  A  partial  list  of  tele- 
phone exchanges  (both  Bell  and  Independent)  where 
apparatus  designed  and  patented  by  Frank  B.  Cook, 
and  now  manufactured  by  the  Sterling  Electric 
company,  has  been  or  is  being  installed,  is  given 
in  the  back  of  the  book.  The  company  announces 
that  a  complete  and  comprehensive  catalogue  is  in 
course  of  preparation  and  will  be  issued  later. 

A  Baines  improved  primary  cell  was  recently 
given  a  comparative  test  with  an  ordinary  gravity 
cell  by  Samuel  Sheldon,  consulting  electrical  engi- 
neer, at  the  Polytechnic  Institute,  Brooklyn,  N.  Y. 
Both  cells  were  carefully  set  up  and  discharged  on 
separate  circuits  for  34  days  at  a  constant  amperage 
of  one-tenth  of  an  ampere.  The  Baines  cell,  with 
a  zinc  weighing  1.25  pounds,  maintained  a  working 
voltage  of  0.86  volt  and  over  for  the  whole  period, 
while  the  other  cell,  with  a  3.07-pound  zinc,  fell 
below  0.86  volt  in  15  days,  showing  a  gain  for  the 
Baines  battery  of  19  days,  or  over  100  per  cent. 
Mr.  Sheldon  says  in  his  report:  "At  the  end  of  the 
test  the  Baines  cell  was  perfectly  clean,  the  nega- 
tive electrode  being  in  a  clear  and  concentrated 
solution  of  copper  sulphate,  while  in  cell  No.  2 
the  zinc  sulphate  was  down  around  the  top  of  the 
negative  electrode.  The  test  shews  that  the  grid 
in  the  Baines  primary  battery  is  a  decided  improve- 
ment upon  the  ordinary  form  of  gravity  battery,  and, 
furthermore,  the  cleanliness  of  the  Baines  battery 
recommends  it,"  H.  F.  Blackwell,  Jr.,  of  the  New 
York  Fire  Department  is  reported  as  saying  that 
25  of  the  cells  in  use  in  the  Manhattan  office  showed 
a  very  appreciable  econonry  as  to  expenditure  of 
materials  and  recovery  of  copper  and  an  increase 
in  the  general  efficiency  of  the  cell,  seemingly  due 
to  a  lessening  of  the  internal  resistance.  The  Baines 
cell  is  manufactured  by  the  Baines  Improved  Pri- 
mary Battery  company,  594  Broadway,  New  York. 


The    "Nineteen    Hundred"     American 
Telephone  Company's  Apparatus. 

While  the  apparatus  produced  by  the  American 
Electric  Telephone  company  of  Chicago  has  always 
been  maintained  at  a  high  standard  of  efficiency 
and  mechanical  perfection,  the  company  has  re- 
cently produced  a  new  line,  which  will  hereafter  be 
known  as  the  "Nineteen   Hundred  American." 

The  latest  addition  to  the  company's  products  is 
a  line  of  multiple  switchboards.     These  boards  are 


iron  where  its  use  will  permit  of  better  access  to  the 
working  elements  in  the  switchboard. 

The  insulation  resistance  of  every  drop,  jack  and 
cable  is  maintained  at  a  very  high  standard,  and 
the  American  company  solicits  investigation  of  its 
claims  on  these  points. 

One  of  the  latest  productions  of  the  American 
company  is  the  Burns  combination  lightning  and 
sneak-current  protector.  This  device  is  shown  by 
Fig.  2,  which  represents  a  100-line,  metallic-circuit, 
combination   terminal  head,   lightning  arrester   and 
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arranged  either  for  magneto-call,  centralized-battery- 
call  or  full  central-energy  systems.  The  central- 
ized-call  switchboards  have  the  distinctive  advan- 
tage of  permitting  regular  magnet- call -type  tele- 
phones to  be  operated  in  conjunction  with  central- 
battery-call  telephones,  this  feature  being  of  special 
advantage  when  a  magneto-telephone  plant  is  being 
changed  to  a  centralized-call  type. 

Referring  to    Fig.    1,   a   section   of   magneto-call- 
type    multiple    switchboard    is    shown.     The    board 


sneak-current  protector.  Repeated  tests  and  prac- 
tical demonstration  in  service  are  said  to  prove  that 
the  Burns  type  terminal  is  as  efficient,  if  not  even 
more  efficient,  than  any  other  protector  ever  placed 
upon  the  market.  By  consulting  Fig.  3  (page  176) 
the  reader  will  gain  a  better  idea  as  to  the  operation 
of  this  type  of  instrument. 

While  this  device  is  used  as  a  protector,  to  be 
placed  at  the  subscriber's  telephone  station,  the  gen- 
eral construction  of  the  sneak-current  protector  is 


Fig.  7  Fig.  8. 
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The  Erie  telephone  system  announces  a  net  gain 
of  3,094  subscribers  in  February.  The  total  num- 
ber connected  on  February  28th  was  113,327;  num- 
ber waiting  connection,  5,580. 


has  an  immediate  capacity  for  500  lines  and  an  ulti- 
mate capacity  for  3,000  lines.  The  cut  clearly  shows 
the  general  disposition  of  the  line  drops,  answering 
jacks,  multiple  jacks,  circuit-changing  keys,  cords, 
plugs,  transmitters  and  operators'  head  tele- 
phones. 

The  cabinet  work  of  all  multiple  switchboards  is 
made  from  the  finest  grade  of  mahogany,  well  fin- 
ished with  the  best  quality  of  piano  varnish.  The 
framework  is  made  from  a  combination  of  wood 
and  iron,  wood  being  used  wherever  practicable,  and 


similar  to  that  used  in  the  terminal  head.  Its  opera- 
tion is  very  simple  and  theoretically  as  well  as  prac- 
tically of  the  most  efficient  character,  one  of  its 
special  advantages  being  that  it  may  be  adjusted 
to  open  a  circuit  at  the  passage  of  a  predetermined 
amount  of  current  in  a  given  length  of  time.  Thus, 
for  example,  in  practice  and  as  regularly  turned  out 
by  the  company,  the  instrument  is  adjusted  to  open 
a  circuit  within  10  seconds  during  the  passage  of 
one-fourth  ampere  of  current.  Nor  does  it  make 
any   difference   whether   this   amount   of   current   is 
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halved,  for  the  operation  of  the  protector  depends 
upon  the  total  amount  of  heat  which  has  been  gen- 
erated by  the  passage  of  a  current.  Thus,  for  ex- 
ample, a  current  of  one-eighth  ampere  can  be  util- 
ized for  operating  the  protector,  if  it  be  so  desired, 
and  the  purchaser  may  rest  assured  that  the  device 
will  operate  in  the  time  indicated  with  the  current 
specified,  because  the  arrester  is  tested  several  times 
before  it  leaves  the  manufacturer's  testing  depart- 
ment. Another  feature  is  that  whenever  a  circuit 
has  been  opened  by  the  passage  of  a  sneak  current, 
the  same  protector  can  be  used  over  and  over  again 
until  destroyed  by  too  strong  a  current  or  acci- 
dental breakage  in  handling. 

In   the  combination   local-exchange   and   toll-line 
switchboard   the    local-exchange   drops   are   of   the 
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well-known  American  express  type,  while  the  toll- 
line  drops  are  of  a  special  type,  comprising  a  com- 
bination bell  and  shutter  signal,  the  bell  being  used 
for  audibly  informing  the  operator  of  a  call,  par- 
ticularly code  signals,  while  the  annunciator  shutter 
definitely  locates  the  position  of  the  caller's  line. 
This  type  of  board  is  giving  satisfaction,  and  can  be 
installed  and  operated  in  connection  with  both 
series  and  bridged  lines. 

Fig.  4  shows  the  1900  American  bridged-type 
long-distance  telephone.  This  instrument  is 
equipped  with  specially  sensitive  bells  and  a  pow- 
erful  magneto-generator.     The  battery  box  of  this 
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is  arranged  for  holding  two  cells  of  Fuller  battteries. 
The  instrument  is  a  powerful  one  in  all  respects, 
both  for  ringing  and  talking,  and  may  be  used  for 
all  special  purposes  where  excellence  of  service  is 
the  first  consideration. 

Fig.  5  shows  a  type  of  central-energy  telephone 
which  may  be  arranged  for  central-energy  service. 
This  equipment  is  handsomely  finished  in  black 
with  nickel  trimmings.  It  contains  a  specially  de- 
signed switch-hook  and  is  equipped  with  double- 
pole  receiver,  solid-back  transmitter  and  high  effi- 
ciency induction  coil  and  signal  bell.  This  instru- 
ment may  be  used  in  connection  with  local  bat- 
teries, if  desired,  and  as  a  whole  presents  an  ele- 
gant, finished  appearance. 

Pig,  6  shows  the  "Pony  type"  of  central-energy 
automatic-signal  telephone,  and  Fig.  7  represents 
the  "New  1900"  telephone.  Both  instruments  have 
the  new  style  of  hook  switch,  carbon  lightning  ar- 
resters and  solder  lock-nut  binding  posts. 

In  Fig.  8  is  shown  a  convenient  combination  toll- 
line  and  city-exchange  switchboard.  The  city-ex- 
change drops  are  of  the  well-known  American  self- 
restoring  combined  drop  and  jack,  the  toll-line 
drops  consisting  of  a  peculiar  combination  of 
Bridged  ringers  and  drop  shutters  arranged  in  such 
a  manner  that  a  signal  is  received  at  the  toll-board 
both  orally  and  visually.  The  board  is  further 
equipped  with  any  desired  combination  for  repeating 
coils  or  other  necessary  devices  to  make  it  applicable 
to  any  desired  kind  of  service. 


The  Raritan  Traction  company  has  been  incorpo- 
rated, with  $1,000,000  capital  stock,  to  build  and 
operate  a  trolley  line  in  Perth  Amboy,  N.  J.,  and 
other  sections  of  Middlesex  County.  The  incorpo- 
rators are  J.  C.  McCoy  of  Perth  Amboy  and  E.  Q. 
Keasby  of  Morristown. 
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Long   Carbon    Rods     Dutiable   at   35 
Per  Cent. 

On  November  9,  1897,  and  January  17,  1898,  im- 
portations of  carbons  were  received  through  the 
custom  house  at  New  York,  by  the  firms  of  Knauth, 
and  Nachod  &  Kuhne,  upon  which  the  collector 
»sed  duty  at  yo  cents  a  hundred,  under  the  pro- 
visions of  paragraph  98  of  the  present  tariff  act. 
The  merchandise  in  question  consisted  of  sticks 
or  rods  of  carbon,  each  24  inches  in  length,  and  in 
the  assessment  of  duly  the  collector  menially  di- 
vided each  carbon  into  a  length  of  12  inches,  and 
assessed  duty  upon  each  12  inches.  The  importers 
entered  protest  upon  the  plea  that  they  should  have 
been  more  correctly  classified  under  the  provisions 
1  if  paragraph  97  of  the  same  act  in  which  it  is  pro- 
vided that  "articles  and  wares  composed  of  *  *  * 
carbon,  not  specially  provided  for  *  *  *,  if  not 
decorated  in  any  way,"  shall  be  dutiable  at  35  per 
centum  ad  valorem. 

From  the  testimony  offered  it  was  found  by  the 
Board  of  General  Appraisers  that  the  rods  of  car- 
bon in  question  were  identical  with  those  covered 
by  a  previous  decision  of  the  board  in  re  Downing, 
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which  decision  was  reversed  by  the  Circuit  Court 
for  the  Southern  District  of  New  York,  and  was 
afterward  affirmed  by  the  Circuit  Court  of  Appeals 
for  the  Second  Circuit,  the  latter  court  agreeing 
with  the  finding  of  the  board  that  the  carbons  were 
ultimately  intended  for  use  in  electric  lighting,  but 
to  make  them  suitable  for  that  purpose  it  was  neces- 
sary that  they  should  be  first  cut  into  suitable 
lengths,  after  which  the  ends  must  be  pointed  or 
ground  before  they  could  be  used  for  the  purpose 
named.  It  was  therefore  held  that  they  were  duti- 
able under  said  paragraph  97,  under  the  provision 
above  quoted,  and  not  as  finished  carbons  suitable 
for  electric  lighting. 

Following  this  decision,  the  board  sustained  the 
claim  made  by  the  importers  that  the  carbons  were 
dutiable  at  35  per  centum  ad  valorem,  under  said 
paragraph  97,  and  reversed  the  decision  of  the  col- 
lector, at  ihe  same  time  giving  instructions  that  the 
entries  should  be  reliquidated  in  accordance  with 
the  decision  just  quoted. 


Meeting  of  Gas-engine  Manufacturers. 

At  the  first  annual  meeting  of  the  National  Asso- 
ciation of  Gas  and  Gasoline  Engine  Manufacturers, 
held  at  the  Great  Northern  Hotel,  Chicago,  on  Feb- 
luary  15th,  the  following-named  officers  were  elected 
for  the  ensuing  year:  President,  S.  E.  Baker, 
Springfield,  O.;  first  vice-president,  R.  G.  Weber, 
Kansas  City,  Mo.;  second  vice-president,  R.  L.  Ken- 
nah,  New  Brighton,  Pa.;  treasurer,  C.  D.  Hudgens, 
Columbus,  O.;  secretary,  A.  S.  Rodgers,  Spring- 
field, O,;  executive  committee,  S.  E.  Baker,  Spring- 
field; W.  B.  Wood,  Chicago;  William  Ritchie,  Ham- 
ilton. It  was  decided  to  hold  two  meetings  each 
year,  the  time  fixed  upon  being  the  second  Thurs- 
day in  February  and  September.  The  next  meeting 
will  be  held  at  Pittsburg  on  September  13th.  It 
was  also  decided  to  invite  dealers  and  others  inter- 
ested in  the  study  of  gas  engines  to  attend  the  meet- 
ings and  take  part  in  the  proceedings.  A  valuable 
lecture,  illustrated  by  stereopticon  views,  was  pre- 
sented by  Professor  Charles  V.  Kerr  of  the  Armour 
Institute  of  Technology  on  the  development  of  the 
gas  engine. 


The  following  unusual  phenomenon  is  credited  to 
Muncie,  Ind.,  by  a  Louisville,  Ky..  paper:  "George 
Fletcher  and  family  of  this  city  live  in  an  electri- 
fied house,  and  the  discomfort  is  so  great  that  they 
cannot  eat  with  steel  knives  or  forks,  or  touch 
any  other  metallic  substance.  The  conditions  were 
discovered  several  days  ago,  when  Mr.  Fletcher 
attempted  to  repair  some  gas  fixtures  and  caused 
the  gas  to  light  when  it  was  turned  on.  A  physician 
is  unable  to  explain  the  electrification.  The  mem- 
bers of  ihe  family  are  unable  lo  shake  hands  with- 
out experiencing  a   painful    shock." 


March  17,  1900 

Victor  Toll-line  Switchboards. 

To  interconnect  party,  toll  and  individual  tele- 
phone circuits  and  to  handle  exchange  business 
generally  at  points  where  a  board  of  comparatively 
small  capacity  is  required,  the  Victor  Standard  No.  1 
toll-line  board,  shown  by  Fig.  1  and  made  by  the 
Victor  Telephone  Manufacturing  company  of  Chi- 
cago, is  said  to  be  well  adapted.  The  board  illus- 
trated is   of  15  drops'   capacity   and    is   put    forward 
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as  combining  great  durability  with  high  efficiency. 
It  is  not  complicated  and  is  designed  for  the  use 
of  inexperienced  operators.  It  is  so  arranged  that 
combinations  of  circuits  may  be  produced  without 
creating  mutual  interference,  precluding  the  possi- 
bility of  "hanging  upM  any  of  the  circuits. 

The  board  is  wired  for  metallic  circuits  to  ter- 
minals and  is  equipped  with  tubular  non-inductive 
drops  wound  either  for  use  in  connection  with  lines 


VICTOR  TOLL-LINE  SWITCHBOARDS.  — STANDARD  NO.   2. 

equipped  with  series  or  bridging-bell  telephones. 
The  spring-jacks  employed  are  of  the  new  Victor 
tubular  type.  An  individual  cord  and  plug  is  con- 
nected in  circuit  with  each  drop  and  spring-jack. 
For  use  in  connection  with  the  switching  apparatus 
is  provided  a  complete  telephone  set,  consisting  of 
a  specially  powerful  magneto-generator  wound  to 
ring  through  high  resistance,  and  with  heavy  out- 
put of  current,  call  bells  with  centrally  pivoted 
ringer  armature,  long-lever  gravity-hook  switch, 
Victor    bipolar    receiver,    long-distance    solid-back 
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transmitter  and  special  long-distance-type  silk-wound 
induction  coil.  The  line  circuits  of  the  board  being 
wired  metallic  to  binding-post  terminals,  the  board 
is  adapted  for  use  in  connection  with  either  complete 
metallic  circuits,  common-return  system  of  wiring, 
ground-return  circuits  or  a  combination  of  the 
three. 

A  reliable  night-alarm  attachment  is  provided,  to- 
gether with  night  bell  and  switch.  Ordinary  open- 
circuit  telephone  batteries  are  furnished  for  use  with 
the  transmitter  and  the  night  bell.  Batteries  are 
intended  to  be  placed  at  some  convenient  point  near 
the  switchboard.  An  operator's  cord  and  plug  is 
provided,  the  cord  terminals  being  connected  to 
line  binding  posts  of  the  magneto  bell  of  the  set. 

The  method  of  operation  is  extremely  simple. 
For  instance,  in  making  connection  between  line 
No.  1  and  line  No.  4,  either  plug  No.  1  or  plug 
No.  4  may  be  employed.  If  plug  No.  1  is  used,  this 
is  inserted  in  jack  No.  4,  and  this  one  movement 
connects  the  two  lines.  In  answering  the  call,  the 
operators  plug  is  inserted  in  jack  corresponding 
to  the  number  of  the  line  over  which  signal  has 
been  sent,  thus  cutting  into  the  line  circuit.  Each 
line  can,  of  course,  be  signaled  and  conversed  over 
separately  and  at  will,  and  provision  is  made  for 
cutting  in  of  the  telephone  set  on  any  circuits 
which  are  connected  through  the  board,  there  being 
always  one  unoccupied  jack  when  two  lines  are 
connected,  the  one  corresponding  in  number  to 
number  of  plug  which  is  used  in  making  the  con- 
nection between  the  lines,  and  the  insertion  of  the 
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operator's  plug  into  this  jack  allows  of  accomplish- 
ing the  desired  result. 

When  connection  is  made  between  two  lines  the 
drop  of  one  line  is  cut  out  of  circuit  and  the  drop  of 
the  other  line  left  in  circuit  to  answer  as  a  clearing- 
out  signal.  If  bridged  telephones  are  used  in  connec- 
tion with  all  of  the  lines,  the  entire-lot  of  15  circuits, 
or  two,  three,  four  or  five  of  the  lines  and  upward, 
may  be  connected  in  multiple  at  the  same  time,  and 
with  any  given  number  of  lines  connected  the  pos- 
sibility of  "hanging  up"  any  of  the  circuits  of  the 
board  is  precluded. 

The  Victor  company  calls  attention  to  the  fact 
that  small-capacity  switchboards  should  be  provided 
with  facilities  for  connecting  the  maximum  number, 
or  a  very  large  proportion  of  that  number,  of  the 
lines  centering  in  them.  It  asserts  that  with  its 
single-cord  system  this  can  be  done. 

In  many  cases  single-cord  switchboards  with 
polarized  bells  in  place  of  annunciator  drops  are 
preferred.  The  general  details  of  construction  of 
the  Victor  board  of  this  type  and  method  of  opera- 
tion are  the  same  as  that  of  the  No.  1  standard  board. 
A  board  provided  with  individual  cords  and  plugs 
for  each  circuit  possesses  advantages  over  that  of 
any  other  design  for  use  at  junction  points  on  toll 
lines,  and  as  a  combined  local-exchange  and  toll- 
line  board  for  small  exchanges.  With  these  boards. 
as  will  be  appreciated,  a  number  of  drops  may  be 
wTound  for  bridged  work,  and  spring-jacks,  which 
are  wired  in  connection  with  the  bridged  drops, 
left  normally  open,  and  such  a  number  of  drops  as 
may  be  required  wound  for  use  in  connection  with 
lines  employing  series-wound  telephones  wired  in 
connection  with  normally  closed  jacks. 

With  the  single-cord  system,  connection  of  metal- 


lic-circuit-series and  grounded-series  lines  and  of 
metallic-circuit-bridged  and  grounded-bridged  lines 
is  provided. 

Switchboards  similar  in  detail  of  construction  to 
board  known  as  Standard  No.  1,  equipped  with  sen- 
sitive polarized  bells  in  place  of  annunciator  drops, 
each  bell  being  provided  with  an  auxiliary  drop- 
shutter  attachment,  the  drop  being  displaced  or  fall- 
ing when  the  bell  rings,  possess  distinct  advantages 
for  use  at  points  where  the  switchboard  attendant 
is  engaged  largely  in  duties  other  than  looking  after 
the  switchboard,  in  view  of  the  fact  that  the  armature 
of  an  annunciator  drop  makes  but  little  noise  when 
vibrating,  and  cannot  be  heard  at  much  distance 
from  the  board,  and  a  bell  used  in  place  thereof 
which  can  be  heard  at  a  considerable  distance  is 
more  desirable  for  use  under  such  circumstances. 
However,  a  bell  unprovided  with  a  drop  shutter 
does  not  well  answer  the  purpose  for  use  in  con- 
nection with  the  switch  at  a  point  where  several 
lines  are  connected.  Where  but  a  few  lines  are  con- 
nected— for  instance,  up  to  four  or  five — bells  with 
different-toned  gongs  may  be  employed,  but  the 
combination  of  bell  and  drop  shutter  makes  a  highly 
desirable  arrangement,  as  the  attendant,  upon  hear- 
ing the  call  for  his  station,  upon  going  to  the  board 
and  noticing  the  number  of  the  drop  shutter  which 
has  been  displaced,  which  corresponds  with  the  num- 
ber of  bell  which  has  been  rung,  loses  no  time  in 
answering  the  call. 


Recent  Progress  in  Electro-chemistry. 

By  Herbert  R.  Kingman. 
Part  II. 

One  great  field  for  electrolytic  processes  is  the 
production  of  bleaching  liquors  and  caustic  solu- 
tions for  bleacheries,  paper  mills,  soap  factories,  etc. 
Large  economies  might  be  introduced  by  companies 
of  this  kind,  by  making  their  own  solutions,  instead 
of  transporting  their  chlorine  in  the  form  of  bleach- 
ing powder  and  the  alkali  in  the  solid  state,  when  it 
it  is  considered  that  the  final  evaporation  of  the 
caustic  soda,  which  is  quite  costly,  is  done  solely 
for  the  purpose  of  transportation,  and  the  absorption 
of  chlorine  by  milk  of  lime  is  a  very  simple  opera- 
tion, and  the  bleach  liquors  so  produced  are  much 
more  efficient  per  unit  of  chlorine  than  bleaching 
powder. 

In  1892,  when  the  plant  at  Rumford  Falls  was 
built,  bleaching  powder  sold  in  Boston  for  $45  per 
ton  and  caustic  soda  for  $74.  In  1898  the  prices 
were  $30  and  §36  respectively.  The  fall  in  the  price 
of  the  products  thus  shown  means  that  any  surviving 
process  must  have  reduced  not  only  its  operating 
expenses,  but  also  its  profits,  and  it  is  not  at  all 
surprising  that  under  such  adverse  circumstances 
many  electrolytic  methods  have  failed  commercially. 

The  development  of  the  mercury  and  sodium- 
amalgam  process  was  brought  about  by  the  difficul- 
ties experienced  in  the  manufacture  of  pure  metallic 
sodium,  both  chemically  and  electrolytically.  This 
directed  the  attention  of  the  electro-metallurgist  to 
the  production  of  alloys,  which,  by  reason  of  the 
sodium  that  they  contain,  might  be  employed  as  a 
substitute  for  the  pure  metal.  Of  such  alloys,  those 
with  mercury  and  lead  have  technical  application. 

The  use  of  mercury  as  a  cathode  in  electrolyzing 
compounds  of  the  alkaline  earths  is  a  device  that 
was  employed  by  Davy  at  the  beginning  of  the 
century.  In  spite  of  this,  amalgamation  was  not 
used  practically,  because  the  solubility  of  sodium  in 
mercury  is  very  slight,  until  the  attention  of  the  al- 
kali trade  had  been  turned  to  the  electrolytic  decom- 
position of  salt  solutions. 

Some  of  the  oldest  patents  granted  for  processes 
of  this  nature  were  granted  in  England  to  Castner 
and  also  to  Kellner.  A  supplementary  patent  was 
granted  in  1893,  and  the  process  is  now  worked 
as  follows:  The  electrolytic  vessel  is  divided  by 
two  partitions  into  three  compartments,  which  are 
all  in  direct  communication  when  the  vessel  is  empty, 
by  means  of  wide  grooves  cut  in  the  floor  of  the 
vessel,  directly  beneath  the  partitions.  The  bottom 
of  the  vessel  is  covered  with  a  layer  of  mercury, 
which  seals  these  communications,  and  thus  pre- 
vents diffusion  of  the  electrolytes.  In  the  central 
compartment,  the  cathode,  consisting  of  metal  plates, 
is  immersed  in  water,  while  in  the  outer  compart- 
ments carbon  anodes  are  placed  in  a  solution  of  salt. 
Since  the  partition  walls  are  made  impervious  to 
liquids,  the  course  of  the  current  is  from  the  anode 
through  the  saline  liquids  to  the  mercury  at  the 
bottom,  so  that  this  forms  the  first  or  intermediate 
cathode,  at  which  sodium  is  formed,  and  uniting 
with  the  mercury,  forms  sodium  amalgam.  The  cur- 
rent follows  the  mercury  into  the  cathode  compart- 
ment, where  the  mercury  and  amalgam  form"  the 
anode,  and  passing  through  the  water  to  the  metal 
cathodes,  facilitates  the  removal  from  the  mercury 
of  the  sodium,  which  attacks  the  water,  forming 
sodium  hydroxide.  A  gentle  oscillating  motion  is 
imparted  to  the  whole  vessel,  in  order  to  circulate 
the  amalgam,  and  thus  to  facilitate  the  removal  in 
the  central  or  cathode  compartment  of  the  sodium 
taken  up  by  the  mercury  in  the  anode  compartment. 
Fig.  2  shows  the  form  of  this  cell,  as  used  in  the 
manufacture  of  caustic  soda  by  Castner  and  Kellner. 
In  the  improvement  of  this  method  by  Solvay,  just 
introduced,  the  gravity-process  principle  is  employed 
in  combination  with  the  mercury  cathode.  The 
gravity  principle  relies  upon  the  force  of  gravity  to 
effect  the  separation  of  the  anions  and  cathions,  for 


when  the  alkaline  solution  has  a  higher  density  than 
the  liquid  in  the  anode  compartment,  and  when  the 
anode  is  arranged  at  a  higher  level  than  the  cathode, 
full  use  can  be  made  of  the  difference  in  density 
between  the  anode  and  cathode  liquids  for  separating 
them,  and  with  them,  of  course,  the  products  of  elec- 
trolysis. By  the  introduction  of  fresh  electrolytes 
above  the  anode  and  the  consequent  circulation  of 
the  electrolyte  in  the  same  direction  as  the  cathions, 
the  layer  formation  is  not  interfered  with  and  the 
alkaline  liquid  can  be  drawn  off  through  an  over- 
flow pipe. 

In  the  mercury  processes  hitherto  employed,  in- 
cluding the  Castner-Kellner,  it  has  been  necessary, 
in  order  to  render  them  continuous,  to  circulate 
large  quantities  of  mercury  by  making  the  whole 
apparatus  movable  and  rocking  it,  or  by  construct- 
ing it  on  a  slope  down  which  the  mercury  flows  in 
a  thin  sheet,  or  a  spiral  channel  is  provided  for  it, 
or  the  mercury  is  displaced  by  pistons,  etc.;  but,  in 
any  case,  a  large  volume  of  mercury  has  to  be  cir- 
culated in  order  to  remove  the  small  quantity  of 
sodium  amalgam  formed  by  the  current,  and  trouble 
arises  if  circulation  of  the  mercury  is  stopped  for 
any  cause.  The  alkaline  amalgam,  produced  by 
electrolysis,  forms  on  the  surface  of  the  mercury 
when  it  is  in  contact  with  the  sodium-chloride  solu- 
tion, and,  as  it  is  lighter  than  the  mercury,  it  floats 
on  the  latter.  Advantage  is  taken  of  this  fact  in 
the  new  Solvay  process,  in  which  the  sodium  amal- 
gam passes  off  over  a  sill,  which  retains  the  bulk 
of  the  mercury,  and  thus  a  fresh  surface  is  continu- 
ously offered  to  the  electrolyte,  while  the  amalgam 
passes  into  another  vessel  of  water,  where  it  is  freed 
from  sodium,  and  the  regenerated  mercury  is  passed 
back  into  the  electrolytic  tank,  entering  it  from  tha 
bottom  and  at  the  opposite  end  to  that  at  which 
the  overflow  is  situated.  It  is  obvious  that  in  this 
process  any  failure  in  the  circulatory  system  will 
not  cause  the  apparatus  to  be  deprived  of  its  mer- 
cury cathode — as  there  is  always  an  excess  of  mer- 
cury beyond  that  which  is  needed  for  the  formation 
of  sodium  amalgam.  And,  further,  it  is  practically 
only  the  mercury  which  is  actually  utilized  for  chem- 
ical combination  which  is  removed  from  and  re- 
turned to  the  electrolytic  vessel  by  the  pumps,  and 


FIG.    2.       RECENT   PROGRESS   IN    ELECTRO-CHEMISTRY. 

not  the  whole  volume  of  the  mercury.  In  order  to 
prevent  or  retard  the  recombination  of  the  products 
of  electrolysis,  the  electrolyte  consists  of  two  distinct 
layers,  instead  of  being  homogeneous.  The  lower 
layerwhich  rests  on  the  mercury  cathode  is  saturated, 
or  nearly  so,  with  salt,  and  is  thus  of  the  maximum 
density,  while  the  upper  layer,  in  which  the  anodes 
are  placed,  contains  less  salt,  and  is  therefore  lighter. 
The  two  layers  are  easily  kept  separate,  as  no  gas 
is  evolved  from  the  cathode,  and  the  dense  lower 
layer  practically  serves  the  purpose  of  a  diaphragm 
and  keeps  the  lighter  solution,  which  is  saturated 
with  chlorine,  from  coming  into  contact  with  the 
cathode,  thus  preventing  any  recombination.  The 
line  of  separation  between  the  two  layers  is  kept 
midway  between  the  anode  and  the  cathode,  and  the 
two  solutions  are  maintained  at  their  proper  relative 
strength  by  passing  them  into  regenerating  vessels 
from  one  end  of  the  tank,  whence  they  are  returned 
to  the  opposite  end,  and  the  circulation  of  the  elec- 
trolyte is  kept  in  the  same  direction  as  that  of  the 
mercury  cathode. 

The  effect  of  these  electrolytic  processes  upon  the 
alkali  industries  of  the  world  is  being  very  positively 
felt,  and  will,  in  the  near  future,  be  forced  upon 
conservative  manufacturers  using  older  methods 
with  startling  reality. 

II.  In  the  refining  of  metallic  products  by  the 
electrolysis  of  molten  solutions,  the  manufacture 
of  aluminum  is  typical,  and  is  by  far  the  largest 
and  most  important  industry  in  this  class. 

The  Hall  process,  operated  by  the  Pittsburg  Re- 
duction company,  which  is  identical  with  Minet's 
process  operating  in  France,  is  the  process  which 
is  responsible  for  the  larger  part  of  the  commercial 
aluminum  on  the  market  to-day. 

The  principle  upon  which  this  process  is  based 
is  given  in  the  first  patents  issued  to  Hall,  which 
read   as  follows: 

First — Dissolving  alumina  (or  aluminum  oxide) 
in  a  fused  bath,  composed  of  the  fluorides  of  alumi- 
num and  a  metal  more  electro-positive  than  alumi- 
num, and  then  passing  an  electric  current  through 
the  fused  mass. 

Second — Dissolving  alumina  in  a  fused  bath,  com- 
posed of  the  fluorides  of  aluminum  and  sodium,  and 
then  passing  an  electric  current,  by  means  of  a 
carbonaceous  anode,  through  the  fused  mass. 

In  the  specification  of  the  patent,  it  is  stated  that 
the    bath    preferred   as    a   solvent   contains    sodium 
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fluoride  to  about  33  per  cent,  and  aluminum  fluoride 
to  about  67  per  cent.  The  pots  first  used  by  the 
Pittsburg  Reduction  company  were  more  of  the  na- 
ture of  tanks,  and  were  two  feet  long,  16  inches  wide, 
20  inches  deep  and  lined  inside  with  a  layer  of  hard- 
baked  carbon,  three  inches  thick.  From  six  to  10 
three-inch  carbon  cylinders  formed  the  anode,  and 
these  were  suspended  in  the  tank  from  a  copper  bar 
above  the  tank.  These  tanks  consumed  about  1,800 
amperes  at  about  six  volts,  and  the  output  was  about 
one  pound  of  metal  per  hour  per  pot.  The  pots  or 
tanks  now  in  use  (shown  in  Fig.  3)  consist  of  quar- 
ter-inch boiler  steel,  and  are  five  feet  long,  2M  feet 
wide  and  two  feet  deep,  with  a  carbon  lining  four 
to  six  inches  thick,  and  are  supported  upon  brick- 
work, to  keep  the  bottoms  cool.  Above  are  two 
copper  bars  to  which  are  damped  a  double  row 
of  carbon  electrodes,  there  being  10  on  each  row, 
or  20  in  all.     Each  of  these  pots  produces  60  or  70 
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FIG.   3.       RECENT    PROGRESS    IN    ELECTRO-CHEMISTRY. 

pounds  oi  aluminum  per  day,  and  requires  a  pressure 
of  about  nine  volts. 

In  starting  the  process,  the  aluminum  and  sodium 
fluorides  are  first  melted  by  means  of  the  electric 
current,  after  which  pure  aluminum  oxide  is  added 
and  thereafter  constantly  renewed  as  the  pure  alumi- 
num is  deposited  at  the  bottom;  so  that  the  elec- 
trolyte may  always  contain  about  20  per  cent,  of 
dissolved  oxide.  The  temperature  of  the  bath  is 
kept  below  982°  Centigrade,  and  the  operation  is 
continuous,  the  aluminum  being  drawn  off  from  the 
bottom  by  means  of  a  syphon.  It  is  necessary  that 
both  the  anode  carbons  and  the  alumina  be  as  pure 
as  possible,  because  all  of  the  foreign  substances  in 
them  will  pass  into  the  bath,  and  since  aluminum 
is  very  electro-positive  in  character,  they  will,  for  the 
most  part,  enter  into  the  reduced  metal.  The  same 
care  need  not  be  taken  in  the  preparation  of  the  elec- 
trolyte, and  the  salts  used  may  be  such  as  are  com- 
monly sold  in  commerce. 

The  carbon  lining  of  the  pot  forms  the  negative 
electrode,  connection  being  made  to  the  iron  casing. 
The  fluoride  salts  to  form  the  bath  are  placed  in 
the  bottom  of  the  pot,  the  carbon  positive  electrodes 
lowered  until  they  touch  the  carbon  lining,  and  the 
current  turned  on.  After  z  few  minutes  the  salt 
is  melted,  and  when  red  hot,  in  the  vicinity  of  each 
carbon,  more  salt  is  thrown  in,  and  the  carbons 
moved  up  a  little. 

In  an  hour  or  two  sufficient  salt  has  been  melted 
to  form  the  bath,  and  the  carbons  have  been  brought 
out  of  contact  with  the  lining.  The  bath  is  now 
ready  to  dissolve  alumina,  which  is  first  sprinkled 
on  top  of  the  bath,  and  when  hot  and  perfectly  dry, 
is  stirred  in. 

The  fumes  which  were  arising  from  the  decompo- 
sition of  the  fluoride  salts  immediately  cease,  the 
voltage  absorbed  by  the  bath  falls,  the  current  in- 
creases, and  the  electrolysis  of  the  dissolved  alumina 
commences  at  once.  The  consumption  of  carbons 
in  regular  running  is  less  than  one  pound  per 
nound  of  aluminum  produced.  The  alumina  is 
imported  from  Silicia,  in  Germany,  is  calcined  be- 
fore shipment,  and  contains  about  51  per  cent,  of 
aluminum.  An  accurate  account  of  several  months' 
running  showed  that  the  Hall  process  extracts  a 
little  over  50  per  cent,  of  the  metal  from  it. 

Taking  the  conditions  in  the  first  plant,  a  current 
of  1,800  amperes  should  theoretically  produce  56.4 
pounds  of  aluminum  per  day.  As  50  pounds  were 
obtained,  on  an  average,  the  efficiency  shown  in 
•his  direction  is  nearly  90  per  cent.  As  only  about  2.5 
volts  out  of  the  nine  volts  absorbed  by  the  bath  is 
used  in  decomposing  the  alumina,  about  30  per  cent, 
of  the  current  is  thus  utilized.  The  electrical  pres- 
sure theoretically  required  for  the  dissociation  of 
alumina  is  2.8  volts,  while  that  for  the  fluorides  of 
sodium  and  aluminum  is  four  volts  or  more.  The 
efficiency  over  all  is,  therefore,  90  per  cent,  of  30 
per  cent.,  or  27  per  cent.  This  means  that  the  work 
of  separating  aluminum  from  oxygen  represents  27 
per  cent,  of  the  actual  eneigy  of  the  current,  the 
other  73  per  cent,  being  consumed  as  C'R  in  heat- 
ing the  bath.  This  would  give  a  heat  development 
of  2.7  calories  per  second,  or  9,720  calories  per  hour, 
together  with  the  heat  of  oxidization  of  the  carbon, 
which  is  about  960  calories  per  hour,  giving  a  total 
heat  development  of  about  10,680  calories  per  hour. 

Captain  A.  E.  Hunt,  president  of  the  Pittsburg 
Reduction  company,  is  authority  for  the  statement 
that  as  the  process  is  operating  on  an  ever-increas- 
ing scale,  and  more  experience  is  being  obtained  in 
operating  it,  the  cost  in  the  near  future  will  approx- 
imate 20  cents  per  pound,  the  lowest  limit  by  this 
process. 

III.  Under  the  head  of  electro-deposition  of  met- 


als, of  course,  electroplating  is  a  familiar  process. 
In  large  engineering  works  electro-deposition  is  be- 
ginning to  play  a  large  part  in  the  removal  of  mill 
scale  (which  is  done  by  electrolysis  with  alternating 
currents),  in  the  production  of  metallic  reflectors, 
in  the  recovery  of  tin  from  tin  scrap  and  tin  plate,  and 
in  electro-galvanizing;  while  in  the  reduction  of  met- 
als from  their  ores,  salts,  etc.,  the  electrolytic  copper 
on  the  market  to-day  gives  evidence  of  the  vast  in- 
dustry along  these  lines  in  the  copper  regions  of 
Lake  Superior  and  elsewhere.  Electro-deposition  is 
entering  very  largely  as  one  of  the  steps  in  the 
process  of  the  recovery  of  gold,  but  as  all  of  these 
processes  differ  largely  only  in  manipulation  and 
detail,  electro-galvanizing,  as  well  as  any  other  of 
the  above  processes,  will  serve  to  indicate  the  ability 
of  electro-chemistry  to  compete  with  cheap  meth- 
ods already  in  use  in  these  industries. 

Electro-galvanizing  is  extensively  used  in  the 
coating  of  the  frames  and  plates  of  torpedo  boats 
and  iron  for  naval  construction,  and  for  plating  the 
tubes  of  water-tube  boilers. 

One  feature  that  makes  this  process  particularly 
suitable  for  this  class  of  work  is  that  it  does  not 
cover  up  defects,  nor  does  it  reduce  the  tensile 
strength  of  iron  and  steel  of  small  section  or  distort 
it,  as  in  the  case  of  hot  galvanizing,  but  does  show 
up  any  defect  in  the  steel,  which  means  a  considerable 
saving  of  time  and  money,  as  any  flaw  in  the  steel 
is  detected  at  an  early  stage  of  the  process.  An- 
other advantage  of  electro-galvanizing  is  that  vary- 
ing thicknesses  of  zinc  can  be  obtained  at  the  will  of 
the  operator.  The  process  of  electro-galvanizing 
consists  of  first  removing  the  scale  and  rust  from 
the  work  to  be  galvanized.  It  is  then  placed  directly 
in  the  galvanizing  bath,  which  is  composed  of  a 
solution  of  zinc  sulphate,  containing  about  30  ounces 
of  zinc  per  gallon,  the  work  being  suspended  by 
means  of  metal  carriages,  which  rest  on  carriers 
running  the  length  of  the  tank.  The  current  is 
conducted  into  the  solution  by  means  of  lead  or 
zinc  plates,  the  voltage  required  being  six  volts  and 
the  current  from  15  to  20  amperes  per  square  foot. 
The  solution  is  rapidly  circulated  by  means  of  a 
small  pump  or  ajr  compressor,  and  is  regenerated 
as  the  zinc  is  deposited,  by  passing  it  over  a  filter 
bed  of  carbon,  coke  or  sand,  mixed  with  zinc  dust, 
which  is  obtained  as  a  by-product  during  the  distil- 
lation of  zinc  from  its  ores. 

IV.  The  heading,  "batteries,"  covers  galvanic  ele- 
ments in  general,  and  with  these  elements  lie  pos- 
sibilities toward  the  solution  of  some  of  the  largest 
problems  of  the  times,  among  which  are  a  light 
and  efficient  means  of  storing  electrical  energy,  and 
the  transformation  of  the  energy  of  coal  into  elec- 
trical energy  without  the  enormous  loss  character- 
istic of  present  methods  of  steam  boilers  and  engines, 
the  highest  efficiency  of  which  yet  obtained  is  about 
15  per  cent,  from  the  coal-pile  to  the  electric  gen- 
erator, and  the  average  efficiency  of  the  ordinary 
steam  plant  is  not  over  seven  per  cent. 

Considerable  attention  has  been  directed  lately  to 
the  commercial  application  of  the  fact  that  aluminum 
possesses  the  property,  in  connection  with  the  proper 
electrolyte,  of  checking  the  flow  of  an  electric  cur- 
rent when  it  is  used  as  the  cathode  of  an  electrolytic 
cell,  but  when  used  as  the  anode,  no  such  effect 
is  produced.  Cells  consisting  of  potassium  acid 
chromate  with  aluminum  and  carbon  electrodes,  and 
connected  in  multiple  series,  so  that  a  carbon  elec- 
trode of  one  and  an  aluminum  electrode  of  another 
shall  be  on  each  side  of  a  circuit  carrying  an  alter- 
nating current,  serve  as  transformers  rectifying  the 
alternating  current  into  a  direct  current.  Cells  of 
this  construction,  experimented  with  by  the  writer 
on  a  single-nhase  alternating  current,  gave  a  watt 
efficiency  of  from  35  to  40  per  cent.,  with  a  terminal 
voltage  at  the  cells  of  24  volts;  but  it  is  stated  by  a 
German  investigator  that  95  or  96  per  cent,  of  the 
cnerfry  of  the  alternating  current  was  obtained  as 
direct  current.  Non-aqueous  solutions  seemed  to 
give  the  hiVhest  efficiency,  but  opportunity  has  not 
been  afforded  for  further  investigations  with  these 
cells.  The  practical  efficiency  of  cells  of  this  nature 
Ins  been  demonstrated  at  the  Pollak  Accumulator 
Works,  at  Frankfort.  Germany,  where  they  are  be- 
ing used  in  place  of  rotnrv  transformers,  receiving 
nn  alternating  current  and  delivering  a  direct  current. 
Of  course,  a  single-nhase  current  rectified  in.  this 
manner  gives  an  undulating  current  similar  to  that 
delivered  by  a  generator  having  a  commutator  of 
two  segments:  but  by  the  use  of  six  cells,  properlv 
<-onnected  in  the  circuit  of  a  three-phase  current, 
they  would  deliver  a  direct  current  much  more  free 
from  undulations  and  more  nearly  approximating 
a  straight  line.  A  current  of  this  nature  could  un- 
doubtedly be  obtained  with  a  frenuency  which  would 
not  produce  noise  in  a  telephone  receiver,  and 
therefore,  with  the  conditions  determined  which 
give  a  high  enough  efficiency  to  be  commercially 
practical,  could  be  used  even  on  telephone  circuits. 

The  storage-battery  problem  is  to-dav  the  subject 
of  nearly  as  many  patents  as  any  branch  of  electro- 
chemistry, but  is  still  a  long  wav  from  what  we  have 
reason  to  believe  is  an  attainable  condition.  In  the 
commercial  form  of  the  chloride  accumulator  the 
effect  is  mainly  caused  bv  the  action  and  disposition 
of  the  oxygen  and  hydrogen  gases,  the  positive 
plates  on  charge  consuming  oxygen  and  the  nega- 
tive plates  occluding  hydrogen,  while  on  the  dis- 
charge the  positive  plates  are  reduced,  thus  losing 
their  oxygen,  and  the  negative  plates  give  up  hy- 
drogen as  a  nascent  gas.  It  would  seem,  therefore, 
that  this  type  of  accumulator  could  be  looked  upon 


as  a  form  of  gas  battery,  its  efficiency  primarily  de- 
pending upon  the  property  of  the  spongy  lead  of 
occluding  hydrogen,  which  property,  it  will  be  re- 
membered, according  to  Ostwald,  is  essential  to 
the  elements  of  a  gas  battery. 

About  four  years  ago,  in  a  paper  before  this  so- 
ciety, Mr.  Summers  mentioned  some  experiments 
performed  by  L.  Cailletet  and  E.  Collendean  of 
France,  in  which  they  used  this  property  of  platinum, 
under  pressure,  and  obtained  exceedingly  high  ca- 
pacities compared  with   the  lead  accumulator. 

Investigations  along  this  line  are  sure  to  be  ex- 
ceedingly fruitful,  and  we  may  expect  in  the  near 
future  some  interesting  disclosures. 

As  LeSueur  successfully  developed,  on  a  com- 
mercial scale,  the  principle  of  the  electrolysis  of 
salt  for  the  production  of  caustic  soda,  so  some 
investigator  will  successfully  develop  the  principle 
of  the  occlusion  of  gases  by  spongy  metals,  as  ap- 
plied to  the  storage  battery  under  gaseous  pressure, 
and  we  shall  yet  see  storage  batteries  of  three  and 
four  times  their  preesnt  capacity  for  a  given  weight 
delivered  in  the  form  of  pressure  cylinders,  as  Pintsch 
gas  is  now  delivered  for  car  lighting. 

This  leads  us  to  the  close  of  the  paper,  without 
having  touched  upon  the  problem  of  electricity  di- 
rect from  coal,  even,  as  up  to  the  present  time,  in 
the  activities  of  man,  it  has  not  been  more  than 
conceived  of.  And  thus  closing,  we  are  led  back 
to  the  beginning,  to  the  thought  that  "All  things 
are  full  of  labor."  Man  surely  cannot  utter  it,  and 
although  there  are  many  things  which  seem  new, 
the  old  proverb  is  certainly  correct,  that  there  is  no 
new  thing  under  the  sun. 


The  Common-battery  System.1 

By  F.  O.  Runyon  and  F.  J.  Southworth. 

Since  the  purpose  of  your  visit  is  to  inspect  the 
common-battery  equipment  recently  installed  in  this 
building,  it  may  not  be  amiss  to  briefly  describe  the 
common-battery  system  and  also  the  magneto  sys- 
tem, which  has  been  superseded  by  the  common 
battery  in  the  Brooklyn,  or,  as  it  is  now  called,  the 
main  central-office  district. 

By  the  common-battery  system  is  meant  a  system 
in  which  all  the  battery  for  supplying  transmitting 
current  for  subscribers'  telephones  is  located  in 
the   central   office. 

The  common  battery  is  also  used  for  operating 
the  signals  at  the  central  office,  so  that  to  call  the 
office  it  is  only  necessary  for  the  subscriber  to  re- 
move the  receiver  "from  the  hook.  It  also  permits 
the  use  of  signals  in  connecting  cord  circuits, 
whereby  the  supervision  of  connections  is  made 
automatic  and  is  not  attended  by  the  continual  lis- 
tening-in of  the  operator  to  ascertain  if  the  sub- 
scribers are  through  talking. 

In  this  central-office  district,  to  which  about  3,000 
subscribers  are  connected,  the  local  battery  has  been 
removed  from  each  subscriber's  station,  and  current 
is  furnished  by  a  series  of  II  storage  cells  of  1,250 
ampere-hours'  capacity,  located  in  the  central  office. 

Briefly  the  method  of  operation  for  the  old  or 
magneto  system  is  as  follows:  The  subscriber's 
station  is  furnished  with  a  magneto  hand  generator, 
which,  when  operated  by  the  subscriber,  throws  an 
annunciator  drop  at  the  central  office.  The  oper- 
ator makes  the  connection  from  the  answering  jack 
of  this  subscriber's  line  to  the  desired  subscriber's 
line,  using  a  pair  of  connecting  cords.  The  pair 
of  connecting  cords  also  contains  an  annunciator 
drop,  which  is  thrown  when  the  subscribers  ring  off, 
if  they  do  not  neglect  that  important  item.  If  the 
desired  subscriber's  line  is  in  another  central  office, 
it  is,  of  course,  necessary  to  complete  the  connection 
over  a  trunk  circuit  to  that  office. 

All  the  large  switchboards  are  of  what  is  called 
the  multiple  type.  In  this  type  of  board  all  of  the 
subscribers'  lines  entering  the  central  office  appear 
in  jacks  about  every  six  feet  on  the  switchboard, 
so  that  all  the  lines  are  within  the  reach  of  any 
operator. 

This  central  office  has  a  common-battery  board 
of  the  multiple  type,  and  on  which  the  signals  are 
lamps  controlled  by  relays.  A  subscriber  con- 
nected to  this  central  office  wishing  to  make  a  call 
removes  his  receiver  from  the  hcok.  This  lights  a 
small  incandescent  lamp,  known  as  the  line  lamp, 
located  next  to  the  answering  jack  of  this  subscrib- 
er's line,  immediately  before  the  operator.  The  op- 
erator makes  the  connection  with  a  pair  of  con- 
necting cords  in  the  same  manner  as  in  the  magneto 
system,  automatically  extinguishing  the  line  lamp. 
Each  pair  of  connecting  cords  is  provided  with  two 
keyboard  signals,  which  are  miniature  incandescent 
lamps,  and  the  operator,  by  their  being  lighted 
or  unlightcd,  can  tell  whether  the  subscribers  con- 
nected on  these  cords  have  their  telephones  on  or 
off  the  hook.  A  lamp  is  lighted  when  the  cord  is 
connected  to  a  subscriber's  line  and  the  receiver  is 
on  the  hook.  The  lamp  is  extinguished  while  the 
telephone  is  off  the  hook,  indicating  that  the  line 
is  in  use. 

In  trunking  between  two  common-battery  central 
offices  this  method  of  signaling  is  extended  so  that 
trunk  operators  are  informed  automatically  when 
the  trunk  shall  be  disconnected.  In  the  temporary 
conditions  of  affairs,  when  some  exchanges  are  on 
the  magneto  system  and  some  on  the  common-bat- 

I.  Discriptlve  address  before  a  gathering  of  the  New  York 
Electrical  Society  at  the  Brooklyn  exchange  of  the  New  York 
and  New  Jersey  Telephone  company.  Mr  Runyon  is  chief  en- 
gineer of  the  company  and  Mr.  Southworth  is  traffic  chief. 
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tery  system,  the  full  advantages  of  automatic  sig- 
naling cannot  be  obtained. 

The  underground  cables  carrying  lines  from  sub- 
scribers' stations  enter  the  building  through  iron 
pipes,  and  are  connected  to  the  main  distributing 
rack  on  which  the  protective  apparatus  for  the  cen- 
tral office  is  placed.  This  rack  has  an  ultimate  ca- 
pacity for  13,200  metallic  circuits,  and  is  arranged 
so  that  any  pair  of  cable  conductors  can  be  cross- 
connected  to  any  subscriber's  line  in  the  switchboard. 

From  the  main  rack,  lead-covered,  wool-insulated 
cables  carry  the  lines  to  the  intermediate  distributing 
rack  on  the  sixth  floor,  where  the  switchboard  is  lo- 
cated. The  purpose  of  the  intermediate  rack  is  to 
enable  subscribers'  lines  to  be  arranged  in  such 
groups  on  the  switchboard  as  may  be  desired. 

On  the  same  floor  is  a  relay  rack  upon  which 
the  relays  controlling  the  line  and  other  signal  lamps 
are  placed.  From  the  intermediate  rack  lines  arc 
carried  through  the  multiple  board  in  cables  con- 
taining 64  wires  each,  with  silk  and  cotton  in- 
sulation. Cables  containing  S4  wires  each  also 
run  from  this  rack  to  the  answering  jacks  and  sig- 
nals. 

The  switchboard  and  auxiliary  apparatus  is  de- 
signed for  an  ultimate  capacity  for  4,900  subscribers' 
lines  and  050  trunk  lines.  It  is  at  present  equipped 
with  3.000  subscribers'  lines  and  500  trunk  lines. 

The  repeating  coils  in  the  cord  circuits  are  placed 
on  the  rack  in  the  power  room;  in  which  is  also 
located  the  units  for  charging  the  storage  battery, 
the  storage  battery  itself  and  the  motor  generators 
for  ringing  telephone  bells  and  for  other  signaling 
purposes. 

The  storage  battery  has  sufficient  capacity  to  sup- 
ply current  for  two  or  three  days  in  case  of  a  break- 
down, and  the  charging  sets  and  signal  machines 
are   in  duplicate. 

The  power  room  also  contains  the  wire  chief's 
desk,  to  which  all  trouble  is  reported,  and  from 
which  trouble  is  located,  and  the  necessary  directions 
given  to  the  maintenance  force  in  order  to  enable 
them   to  clear  it. 

The  main  operating  room  contains  the  main 
switchboard,  the  toll  board  and  also  desks  of  the 
manager,  chief  operator,  etc. 

At  the  toll  board  calls  for  all  points  outside  of 
Brooklyn  and  Manhattan  boroughs  are  handled. 


CORRESPONDENCE. 


Telephone  Poles   on   Wisconsin    High- 
ways. 

In  the  case  of  Barnett  and  Krueger  against  the 
Wisconsin  Telephone  company  the  Supreme  Court 
of  Wisconsin  has  decided  a  case  of  importance  to 
telephone  men.  The  Wisconsin  Telephone  com- 
pany placed  a  large  telephone  pole  in  front  of  the 
store  of  the  plaintiffs  in  such  a  way  that  the  view 
from  the  windows  of  the  store  is  materially  impaired. 
The  plaintiffs  sued  to  have  the  pole  removed  and 
to  secure  a  perpetual  injunction  restraining  the  de- 
fendant from  placing  poles  in  front  of  the  store  and 
to  recover  damages.  The  Circuit  Court  (Judge  Bur- 
nell)  dismissed  the  complaint,  and  from  this  de- 
cision the  plaintiffs  appealed  to  the  Supreme  Court. 
The  latter  court  has  reversed  the  decision  of  Judge 
Burnell,  entering  judgment  for  the  plaintiffs  and 
ordering  the  removal  of  the  pole.  Damages  are  to 
be  awarded  by  a  jury.  The  court  states  that  the 
property  owner  owns  in  fee  to  the  center  line  of  the 
street,  subject  only  to  the  public  easement.  Tele- 
phone poles  do  not  facilitate  public  travel,  it  is 
held,  and  are  therefore  an  additional  burden  in 
the  street,  for  which  the  property  owner  is  entitled 
to  recover. 


Bell  Output. 

Following  is  the  American  Bell  Telephone  com- 
pany's statement  for  the  fiscal  month  ended  Feb- 
ruary 20th  of  the  output  of  instruments  therein,  with 
comparisons: 

1900.           1899.  1S9S.  1897. 

Gross  output  58272          49.262  25,897  19,680 

Returned 23,414            13,476  12,790  8.015 

Net  output 34,858           35,787  13,107  11,665 

Since  December  20th: 

Gross  output 117,125           95,811  51,758  34, "7 

Returned 42,380           28,195  22,831  14,416 

Net  output 74-745            67.616  28,927  i9,7or 

Totil  outstanding 1,655,250       1,192,862  951,180  793.550 


TELEPHONY  ABROAD. 

The  Nova  Scotia  Telephone  company  of  25  Salter 
street,  Halifax,  N.  S.,  is  considering  the  advisability 
of  extending  its  long-distance  service  to  Sydney, 
C.  E.  It  is  understood  that  the  expenditure  incident 
to  this  extension  will  be  about  $50,000. 

The  Maui  (Hawaii)  Telephone  company  will  in- 
vest $/,oco  in  establishing  another  telephone  line 
to  Hana,  two  new  lines  to  Wailuku,  and  two  or  three 
others  to  Kula.  Mr.  E.  D.  Carley  of  Paia,  Island 
of  Maui,  is  manager  of  the  company. 

The  Musquash  (New  Brunswick)  and  Bonny 
River  Telephone  company  has  been  organized,  for 
the  purpose  of  building  a  telephone  line  from  the 
city  of  St.  John  to  the  offices  of  the  Bonny  River 
Lumber  company  at  Bonny  River  and  Musquash. 
J.  Knight  and  A.  T.  Dunn  of  Musquash  are  inter- 
ested, and  A.  P.  Barnhill  is  solicitor  for  the  com- 
pany. 


New  York  Notes. 

New  Voik,  March  10. — Recommendations  of  Pres- 
ident H.  H.  Vreeland  of  the  Metropolitan  Street 
Railway  company,  for  improving  and  extending  the 
surface  lines  of  railroads  now  controlled  by  the 
company,  were  adopted  by  the  board  of  directors 
Tuesday.  These  plans  involve  the  expenditure  of 
about  $8,000,000,  besides  the  sum  necessary  for  the 
completion  of  the  new  70,000-horsepower  generating 
station  at  East  Ninety-sixth  street.  They  include 
the  replacing  of  the  cable  by  the  under  trolley  on 
2$  miles  of  road,  the  building  of  about  6M>  miles  of 
new  under-trolley  road,  making  important  connec- 
tions and  extensions,  taking  the  horses  off  the 
Thirty-fourth  street  crosstown  line  and  making  that 
a  part  of  the  under-trolley  system,  and  finally,  as  a 
result  of  all,  so  rearranging  the  car  service  over  the 
network  of  under-trolley  lines  as  to  enable  persons 
to  ride  from  busy  centers  to  any  part  of  the  resi- 
dential district,  east  or  west,  without  changing  cars. 
The  first  and  most  extensive  of  the  proposed  under- 
takings will  be  the  change  from  cable  to  electric 
traction  on  the  Broadway,  Columbus  avenue  and 
Lexington  avenue  lines.  With  the  completion  of 
the  big  power  house,  which  is  already  producing 
about  35,000  horsepower,  all  the  other  power  sta- 
tions will  be  abandoned  or  turned  into  converter 
stations.  Mr.  Vreeland  says  that  nearly  all  the  ma- 
terial for  the  improvements  is  on  hand  and  that 
the  work  will  be  begun  just  as  soon  as  spring  opens. 

John  B.  McDonald,  contractor  for  the  rapid- 
transit  railroad,  has  assigned  his  $35,000,000  contract 
to  the  Rapid  Transit  Subway  Construction  company, 
in  accordance  with  his  agreement  made  with  August 
Belmont  &  Co.  on  February  21st.  All  the  money 
paid  by  the  city  under  the  contract  is  to  be  received 
and  disbursed  by  the  construction  company,  and 
Mr.  McDonald  can  make  no  sub-contracts  without 
its  approval.  It  has  been  agreed  that  the  work  on 
the  road  shall  begin  on  March  24th,  near  the  foun- 
tain in  the  City  Hall  Park.  Elaborate  ceremonies 
are  being  planned  for  the  event,  and  the  city  hall 
will  be  finely  decorated.  It  is  said  that  a  silver 
spade  will  be  used  formally  to  break  the  ground. 
At  a  meeting  of  the  Rapid  Transit  Commission  on 
Friday  a  plan  of  organization  for  the  force  it  will 
need  to  supervise  work  on  the  railroad  was  adopted, 
and  action  was  taken  looking  toward  the  building 
of  pipe  galleries  in  connection  with  the  building  of 
the  road,  and  also  regarding  some  needed  legislation. 
Albert  Carr  was  appointed  engineer  of  the  first  di- 
vision at  a  salary  of  $4,500  a  year,  and  C.  W.  Hen- 
drick  was  made  engineer  of  sewers  at  a  salary  of 
$4,000  a  year. 

In  consequence  of  the  plans  of  the  Rapid  Transit 
Commission  to  extend  the  underground  rapid-transit 
road  to  the  Battery  and  thence  to  South  Brooklyn, 
the  Long  Island  Railroad  company  has  abandoned 
its  plan  for  building  a  tunnel  under  the  East  River, 
and  on  Thursday  withdrew  its  application  for  a 
franchise,  which  has  been  pending  before  the  Mu- 
nicipal Assembly  for  a  year. 

Receiver  Grant  of  the  Third  Avenue  railroad  has 
determined  upon  his  plans  of  reorganization  of  the 
road,  and  it  is  expected  they  will  be  made  public 
when  the  appointment  of  a  permanent  receiver  is 
made  next  week.  Some  of  the  stockholders  object 
to  Mr.  Grant  being  made  permanent  receiver,  be- 
cause of  his  close  relations  with  Tammany  Hall, 
and  some  other  man  may  be  presented  for  the  place. 

The  special  grand  jury  charged  with  the  investi- 
gation of  the  alleged  conspiracy  against  the  Brook- 
lyn Rapid  Transit  company,  by  which  the  stock  of 
that  company  was  depressed,  returned  six  indict- 
ments on  Tuesday.  The  men  indicted  are  Charles 
S.  Davis,  editor  Wall  Street  Review;  Alfred  R. 
Goslin  of  the  E.  S.  Dean  company  syndicate;  Harry 
J.  Alexander,  advertising  agent:  Eugene  L.  Packer; 
Warner  T.  Allen,  and  Alfred  R.  Bogart,  Mr.  Gos- 
lin's  private  secretary. 

President  John  W.  Mackay  of  the  Commercial 
Cable  company  has  announced  that  300  picked  em- 
ployes of  the  company  will  be  permitted  to  subscribe 
for  shares  of  the  company  at  par,  each  employe 
being  allowed  five  shares,  if  he  wishes  to  take  that 
many.  As  the  stock  of  the  company  is  quoted  at 
about  190.  it  follows  that  the  employes  get  more 
than  $900  for  $500.  The  new  move  is  regarded  as 
one  of  the  greatest  generosity,  and  it  is  said  to  be 
in  line  with  the  many  acts  done  by  Mr.  Mackay 
for  the   employes'  benefit. 

Stockholders  of  the  Consolidated  Gas  company 
yesterday  voted  to  increase  the  company's  capital 
stock  from  $39,078.0000  to  $54,595,200.  The  pur- 
pose of  the  stock  issue  is  to  retire  $36,000,000  of 
Consolidated  Gas  company  debenture  bonds,  which 
were  issued  temporarily  last  January  to  acquire 
$36,000,000  of  the  stock  of  the  New  York  Gas  and 
Electric  Light.  Heat  and  Power  company. 

The  electrical  equipment  of  the  elevated  roads 
controlled  by  the  Manhattan  Railway  company  is 
in  progress,  and  the  third  rail,  which  is  to  convey 
motive  power,  has  been  laid  over  one-half  of  the 
109  miles  of  track  in  the  company's  system.  The 
company  is  about  ready  to  let  contracts  for  its  power 
houses,  and,  it  is  said,  bids  for  the  construction  of 
an  extension  of  the  elevated  road  from  Tremont 
to  Bedford  Park  will  be  asked  within  a  week. 
The  extension  is  expected  to  cost  about  $1,000,000. 
The  change  from  steam  to  electricity  as  the  motive 
power  for  the  elevated  roads  is  expected  to  be  made 


within  a  year.  The  Manhattan  Railway  company 
expects  to  spend  about  $10,000,000  in  all  the  im- 
provements, changes  and  extensions. 

Since  last  week  it  has  developed  that  the  control 
of  the  Queens  Borough  Electric  Light  and  Power 
company  has  passed  to  the  Kings  County  Electric 
Light  and  Power  company,  of  which  company  An- 
thony N.  Brady  is  president.  This  disposes  of  the 
report  that  the  New  York  Gas  and  Electric  Light, 
Heat  and  Power  company  had  bought  the  Queens 
Borough  company. 

A  meeting  has  been  called  for  April  3d  at  1 
Montgomery  street,  Jersey  City,  of  the  stockholders 
of  the  New  England  Electric  Vehicle  company, 
which  operates  electric  cabs  in  Boston  and  else- 
where in  New  England,  to  authorize  a  decrease  in 
the  capital  stock  of  the  company  from  $25,000,000, 
divided  into  250,000  shares  of  a  par  value  of  $100 
each,  to  $5,000,000,  divided  into  500,000  shares  of  a 
par  value  of  $10  each. 

James  A.  C.  Johnson  has  been  appointed  as  re- 
ceiver of  the  New  York  Electrical  Works,  515  to 
521  Kent  avenue.  The  company  was  capitalized  at 
$17,000  and  manufactured  electrical  instruments  and 
appliances. 

Fire  in  the  seven-story  building  at  46^48  East 
Houston  street  early  Thursday  morning  damaged 
the  many  delicate  models  and  machines  in  the  lab- 
oratory of  Nikola  Tesla,  the  inventor.  What  the 
damage  is  cannot  be  told  yet,  as  Mr.  Tesla,  who  is 
South  for  his  health,  is  the  only  one  who  knows 
their  value.  M.  L.  G. 


PERSONAL. 


Herr  Daimler,  the  inventor  of  the  motor  car  bear- 
ing his  name,  died  on  March  6th  at  Cannstadt,  Wur- 
temberg,  aged  66  years.  He  was  known  in  Paris 
as  the  "father  of  the  automobile."  He  invented  the 
gasoline  motor,  which  is  used  in  small  boats  and 
which  is  said  to  have  been  the  starting  point  of  the 
horseless   carriage. 

Mr.  A.  Miller  Belfield  will  hereafter  be  associated 
with  Charles  A.  Brown  &  Cragg  of  Chicago  in 
the  practice  of  patent,  trademark  and  copyright  law. 
Mr.  Belfield  is  a  graduate  of  the  Chicago  Manual 
Training  School  and  of  Purdue  University,  and  has 
for  several  years  been  successfully  engaged  in  the 
practice  of  patent  law. 


ELECTRIC  LIGHTING. 

Bids  will  be  received  until  March  27th  for  erecting 
a  $30,000  electric-light  plant  at  Batavia,  Ohio,  to 
supply  40  arc  lights. 

The  Interior  Department,  through  the  commis- 
sioner of  Indian  affairs,  is  inviting  sealed  proposals, 
until  April  5th,  for  furnishing  and  installing  an  elec- 
tric-lighting system  at  the  Indian  school  at  Flan- 
dreau.  S.  D.  The  superintendent  of  the  school  will 
furnish  intending  bidders  with  all  necessary  infor- 
mation. 


ELECTRIC  RAILWAYS. 

The  Marinette  (Wis.)  Electric  Light  and  Street 
Railway  company  has  applied  for  a  franchise  from 
the  town  of  Peshtigo  for  the  right  to  construct  an 
electric-railway  line  from  Marinette  to  Peshtigo. 

The  Versailles  and  Osgood  Railway  company  has 
filed  articles  of  incorporation  with  the  secretary  of 
state  of  Indiana.  The  line  will  be  built  from  the 
public  square  in  Versailles  to  the  depot  in  Osgood. 
The  company,  which  is  capitalized  at  $70,000,  will 
also  furnish  electric  lights  in  the  two  cities. 

A  serious  strike  of  street-railway  men  in  St.  Louis 
was  narrowly  averted  last  week.  The  men  de- 
manded higher  wages,  shorter  hours  and  a  recogni- 
tion of  their  union.  An  agreement  was  finally 
reached  between  President  Whitaker  of  the  St.  Louis 
Transit  company  and  the  chairman  of  the  employes' 
committee  which  was  accepted  by  a  mass-meeting 
of  the  employes. 

The  first  practical  test  of  the  Jenkins  underground- 
conduit,  street-railway  system  was  recently  made 
in  Richmond,  Va.,  and  resulted  successfully.  W.  F. 
Jenkins,  the  inventor  of  the  system,  secured  the 
backing  of  a  Richmond  company  known-  as  the 
Virginia  Conduit  and  Railway  company  in  carrying 
out  the  experiment.  H.  W.  Rountrec  is  president 
of  this  company,  while  W.  B.  Davie  and  Captain 
Andrew  Pizzini  are  secretary  and  manager  respect- 
ively. 

A  New  York  daily  paper  publishes  an  account 
of  a  1,000-mile  trolley  trip  that  w^as  recently  taken 
by  a  young  woman  through  the  states  of  New  Jer- 
sey, New  York,  Connecticut,  Massachusetts,  Rhode 
Island  and  New  Hampshire.  The  journey  was  made 
from  Paterson,  N.  J.,  through  Boston  to  Nashua. 
N.  H.,  and  back  to  New  York,  and  occupied  112 
hours  and  25  minutes,  the  total  amount  paid  in  fares 
being  $12.05.  Part  of  the  distance  in  making  con- 
nections had  to  be  made  by  carriage. 

For  a  week  after  the  electric-car  service  was  in- 
augurated in  Mexico  City  the  cars  were  the  object 
of  the  greatest  wonder  and  amusement  to  the  lower 
classes.  The  novelty  has  somewhat  worn  off  now, 
says  Modern  Mexico,  and  the  system  is  giving  the 
best  of  satisfaction.  The  cars  are  comfortable  and 
make  excellent  time.  Two  important  lines  are  now 
being  operated  entirely  by  electricity  and  other 
lines  are  being  rapidly  equipped.     It  is  stated  that 
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a  number  of  double-deck  cars  will  shortly  be  added 
10  the  city  service. 


AUTOMOBILES. 


and  will  form  a  desirable  souvenir  for  tourists  to 
carry  home.  It  is  published  by  ihe  Modern  Mex- 
ico Publishing  company,  120  North  Fourth  street, 
St.   Louis,  Mo. 


Arrangements  have  been  made  for  another  auto- 
mobile show  in  New  York  city  for  next  fall.  It 
will  be  given  under  the  auspices  of  the  Automobile 
Club  of  America  during  the  first  week  in  Novem- 
and  will  be  held  in  Madison  Square  Garden. 
Many  novel  features  are  being  planned  for  the  ex- 
hibition, and  it  is  predicted  that  it  will  be  a  most 
attractive  affair. 

it  is  announced  that  public  tests  between  auto- 
mobiles, bicycles  and  horse  vehicles  of  all  kinds  are 
soon  to  be  made  in  Xew  York  city,  under  the 
auspices  of  the  Automobile  Club  of  America,  Ex- 
periments are  to  lie  made  on  sudden  stopping. 
speeding  and  turning.  The  tests  are  to  be  the 
same  as  were  made  in  France  and  England,  where 
the  maximum  speed  now  allowed  is  12  miles  an 
hour. 

Movements  are  said  to  be  in  progress  in  Wash- 
ington, D.  C...  for  the  introduction  of  an  electric- 
automobile  service,  to  be  run  at  regular  intervals,  at 
the  same  price  as  street  cars,  and  probably  admit- 
ting of  transfers  to  the  car  lines.  Each  vehicle  is 
to  have  a  capacity  of  about  15  passengers,  and  will 
nufactured  in  the  city,  according  to  the  inven- 
tion of  a  Washington  man.  Automobiles  are  said 
to  be  every-day  occurrences  on  the  streets  of  the 
capital   now. 

An  interesting  paragraph  of  the  annual  address 
of  President  H.  J.  Lewis,  read  before  the  Engineers' 
Society  of  Western  Pennsylvania,  on  January  16th, 
reads  as  follows:  "The  exile  of  the  horse  from  the 
city  may  now  be  looked  for  with  confidence,  and 
this  is  a  matter  for  congratulation  from  both  the 
sentimental  and  economic  standpoint.  The  city 
horse  is  an  expensive  means  of  locomotion,  his  life 
is  not  pleasant,  and  his  place  on  the  breeding  farm 
is  needed  for  beef  cattle  to  meet  our  growing  de- 
mands in  that  line." 

In  the  proposed  new  lax  bill  for  the  District  of 
Columbia,  which  is  now  before  Congress,  it  is  pro- 
vided that  proprietors  of  all  vehicles  used  for  the 
transportation  of  passengers  or  merchandise  for 
hire,  profit  or  gain,  not  running  upon  railway 
tracks,  and  using  electricity,  compressed  air,  etc., 
for  motive  power,  for  each  vehicle  with  a  capacity 
not  to  exceed  10  passengers,  shall  pay  $6  per  an- 
num; exceeding  10  passengers,  $12;  for  merchan- 
dise, $6;  but  before  the  issuance  of  a  license  the 
consent  of  the  commission  must  first  be  obtained. 


TELEGRAPH. 


PUBLICATIONS. 


The  Weiss  molding  machine,  manufactured  by  the 
Maywood  Foundry  and  Machine  company,  May- 
wood,  111.,  is  attractively  described  in  a  pamphlet 
recently  issued. 

"An  Illustrated  Brochure"  has  been  issued  by  the 
Victor  Telephone  Manufacturing  company,  Chicago. 
The  pamphlet  contains  portraits  of  the  officers  of 
the  company,  illustrations  of  the  offices  and  shops 
and  of  some  of  the  Victor  apparatus. 

The  Chicago  Rheostat  company  of  397  East  Thir- 
ty-third street,  New  York,  has  just  brought  out  a 
new  bulletin,  which  is  descriptive  of  that  company's 
new  types  of  automatic  underload  and  overload 
starters.     The  bulletin  may  be  had  for  the  asking. 

The  Cutler-Hammer  Manufacturing  company, 
Milwaukee,  has  issued  its  1900  "Perpetual  Cata- 
logue" of  electric  motor-controlling  devices.  The 
publication  consists  of  a  number  of  its  recent  bul- 
letins neatly  bound  together  with  a  serviceable 
green-cloth  board  cover.  It  is  a  very  complete  cata- 
logue and  contains  considerable  matter  of  interest 
to   the   electrical   trade. 

Three  new  G-I  bulletins  have  just  been  issued. 
Two  of  them  describe  and  illustrate  a  new  auto- 
matic switch  and  a  new  flush  push  switch,  while 
the  third  is  an  instruction  sheet  on  the  G-I  alternat- 
ing-current, enclosed-arc  lamps.  A  tasteful  booklet 
has  also  been  published  which  gives  prices  and 
descriptions  of  the  various  types  of  1900  Paragon 
fans.  A  postal  card  will  bring  the  publications,  if 
addressed  to  the  General  Incandescent  Arc  Light 
company,  572  First  avenue,  New  York  city. 

The  January  edition  of  the  supplement  to  the  Na- 
tional electrical  code  has  just  been  issued  by  the 
electrical  bureau  of  the  National  Board  of  Fire  Un- 
derwriters. It  contains  a  list  of  electrical  fittings 
that  have  been  examined  and  approved  by  the  Un- 
derwriters' National  Electric  association  for  use 
under  the  rules  and  requirements  of  the  fire  under- 
writers' board  for  the  installation  of  electric  wiring 
and  apparatus.  Copies  can  be  obtained  in  numbers 
as  desired  by  addressing  the  office  of  the  electrical 
bureau  or  Secretary  W.  H.  Merrill,  Jr.,  at  67  East 
Twenty-first  street,   Chicago. 

"The  Standard  Guide  to  the  City  of  Mexico  and 
Vicinity"  for  1900  is  a  book  that  will  be  found  espe- 
cially valuable  to  the  many  English-speaking  tour- 
ists who  visit  Mexico  every  year.  Its  compiler,  Mr. 
Robert  A.  Barrett,  has  gathered  from  the  best 
sources  all  the  information  regarding  the  capital 
that  travelers  require,  and  readers  of  the  guide  will 
know-  just  what  to  see  and  when  best  to  see  it. 
The  book  contains  more  than  100  fine  illustrations 


Kingstree,  S.  C,  the  largest  town  on  the  Atlantic 
coast  line  between  Florence  and  Charleston,  claims 
the  youngest  telegraph  operator  in  the  country. 
His  name  is  Willie  Barr  and  he  is  only  11  years  old. 
He  is  in  sole  charge  of  the  office,  and  it  is  said  can 
send  a  1,000-word  press  dispatch  faultlessly. 

J.  B.  Donner,  general  superintendent  of  telegraph 
of  the  Southern  Pacific  Railroad  company,  says  that 
the  longest  through  telegraph  circuit  in  the  world 
is  between  New  Orleans  and  San  Francisco,  over 
1  he  wires  of  the  Southern  Pacific,  a  distance  of 
-',484  miles.  There  is  one  relay  station  on  the  line, 
at  El  Paso,  but  this  is  frequently  cut  out  and  mes- 
sages sent  directly  between  San  Francisco  and  New 
Orleans. 

Captain  Abercrombe,  head  of  last  year's  Alaskan 
government  exploration  party,  has  left  Seattle  for 
Alaska  to  carry  on  the  work  which  the  government 
is  doing  there.  He  took  with  him  a  corps  of  engi- 
neers, and  work  is  to  be  resumed  at  once  on  the 
military  road  now  practically  constructed.  About 
2,400  miles  of  telegraph  line  will  also  be  erected 
in  Alaska  by  the  government.  A  part  of  the  line 
will  be  built  from  Port  Valdes,  along  the  military 
road  to  Fort  Egbert,  and  thence  from  the  Yukon 
to  St.   Michael. 

After  considerable  discussion,  the  commerce  com- 
mittee of  the  House  of  Representatives  at  Wash- 
ington has  decided  to  report  in  favor  of  the  construc- 
tion of  a  Pacific  cable  by  a  private  concern  and  to  pay 
a  subsidy  of  $300,000  annually  for  20  years.  The 
measure,  as  finally  adopted  by  the  committee,  is 
practically  the  one  introduced  by  Mr.  Sherman  of 
New  York,  which  provides  for  a  cable  between 
the  United  States,  Hawaii,  Guam,  the  Philippines, 
Japan  and  China.  The  Senate  naval  affairs  commit- 
tee has  made  a  favorable  report  upon  a  bill  to  con- 
struct a  cable  to  Manila  by  way  of  Honolulu,  Mid- 
way Islands  and  Guam.  It  will  be  a  government 
cable  and  under  the  direction  of  the  secretary  of  the 
navy.  The  bill  provides  for  the  immediate  con- 
struction of  a  cable  from  San  Francisco  to  Hono- 
lulu, but  it  contemplates  the  ultimate  extension  of 
the  cable  to  the  Philippines  and  to  Hongkong.  Its 
estimated  cost  is  between  $3,000,000  and  $4,000,000. 


ELECTRICAL  SECURITIES. 

A  dividend  of  $1.50  a  share  has  been  ordered  to 
be  paid  on  April  14th  to  holders  of  the  common 
shares  of  the  General  Electric  company  of  record 
on    March   31st. 


MISCELLANEOUS. 

The  Electric  Oil  company  of  Bakersfield,  Cal., 
has  been  incorporated,  with  a  capital  stock  of  $250,- 
000  The  directors  of  the  company  are  O.  O.  Matt- 
son,  G.  A.  Correa,  H.  E.  Mattson,  F.  T.  Whorff, 
J.  E.  Baker,  Ed  Clarke,  H.  S.  Dumble,  Bakersfield, 
and  F.  E.  Whorff,  San  Francisco. 

What  is  said  to  be  the  largest  flashlight  view  of 
an  interior  yet  obtained  was  taken  from  the  stage 
of  the  Empire  Theater  in  Cleveland,  O.,  recently 
during  a  vaudeville  performance.  It  showed  1,700 
faces  and  was  taken  by  a  new  process  employing 
120  simultaneous  electric  flashes.  It  is  said  that  a 
proof  awaited  the  audience  in  the  lobby  at  the  close 
of  the  performance. 

In  1899  364  new  concerns  were  incorporated  in 
Germany,  with  a  nominal  capital  of  $129,620,000. 
This  is  the  largest  number  and  the  largest  nominal 
capitalization  since  the  memorable  year  of  1872, 
when  479  companies  were  incorporated,  with  a  nom- 
inal capital  of  $351,833,000.  Of  the  capitalization  of 
the  new  companies  of  1899,  the  largest  amount, 
$26,000,000,  is  that  of  those  classified  under  the  head 
of  "machinery."  The  new  electrical  companies  have 
an  authorized  capitalization  of  $8,200,000. 


TRADE  NEWS. 

A  handsome  souvenir  is  distributed  by  the  Eastern 
Electrical  Supply  company,  46  Dey  street,  New 
York,  to  its  friends  in  the  electrical  trade.  It  is  a 
pocket  matchbox,  with  celluloid  sides  and  rounded, 
nickeled  ends,  and  is  a  neat  and  acceptable  gift. 

A  Seattle,  Wash.,  paper  contains  the  announce- 
ment that  Henry  O.  Kirk  of  the  Westinghouse  Elec- 
tric and  Manufacturing  company  recently  passed 
through  that  city  en  route  to  Kobe,  Japan,  where 
he  will  open  up  a  house  and  represent  the  Westing- 
house  company  and  the  Pittsburg  Steel  Rail  com- 
pany in  the  distribution  of  their  products  in  China, 
Japan,   Korea,    Siberia   and   the    Philippines. 

The  New  England  Motor  company,  Lowell,  Mass., 
and  Bullock  Electric  company  have  completed  ar- 
rangements by  which  the  latter  company  secures  the 
exclusive  agency  for  the  type  E  (bipolar),  type  ME 
(multipolar)  Universal  motors  and  type  R  slow- 
speed  motors  and  generators,  recently  brought  out 
by  the  New  England  Motor  company.  This  does 
not  include  its  well-known  line  of  apparatus,  types 
B    and  D.     Considerable  addition  has  been  made  to 


the  force  and  the  factory  enlarged,  which  will  enable 
the  company  to  take  care  of  its  rapidly  increasing 
business. 

Julian  Jackson,  the  popular  and  hustling  representa- 
tive of  the  Western  Electric  company,  returned  re- 
cently from  an  extensive  southwestern  trip  in  the  in- 
terests of  his  enterprising  house.  Mr.  Jackson  spent 
a  great  deal  of  time  in  Texas,  and  the  manner  in 
which  local  papers  along  his  route  referred  to  him 
as  a  "hustler"  and  "aggressive  representative"  for 
his  company  would  indicate  that  the  Western  Elec- 
tric company  made  no  mistake  in  sending  Mr.  Jack- 
son to  Texas. 

General  C.  H.  Barney,  who  has  been  so  long  and 
widely  known  in  the  electrical  field,  has  left  the 
service  of  the  New  York  Telephone  company,  with 
which  he  has  been  connected  for  a  number  of  years 
past,  and  entered  that  of  the  Monarch  Fire  Appli- 
ance company  of  New  York,  for  the  purpose  of  ex- 
ploiting the  merits  of  Kilfyre,  the  dry-compound 
fire  extinguisher.  This  invention  is  said  to  be  par- 
ticularly efficacious  in  extinguishing  fires  in  electri- 
cal apparatus,  and  is  claimed  to  be  the  great  switch- 
board protector. 

The  new  improved  Donnelly  climbers  for  linemen 
which  J.  J.  Reidy,  New  Haven,  Conn.,  is  offering 
to  the  trade,  are  carefully  made  from  a  special  steel 
which  is  manufactured  for  that  purpose.  They  are 
said  to  be  just  the  right  shape  for  the  safety  and  com- 
fort of  the  wearer,  and  each  one  is  inspected  by  the 
inventor  and  warranted.  The  maker  has  received 
many  testimonials  which  speak  highly  of  his  prod- 
uct. A  large  number  of  firms  throughout  the  coun- 
try use  the  Donnelly  climber.  Among  them  are  the 
Western  Union  and  Postal  Telegraph  companies. 

The  Chicago  office  of  the  Peru  Electric  Manufac- 
turing company  of  Peru,  Ind.,  is  now  in  charge  of 
George  S.  Searing,  who  has  been  for  years  and  is 
now  the  western  agent  of  the  Hart  &  Hegeman 
Manufacturing  company.  Mr.  Searing  is  one  of  the 
most  popular  and  best-known  of  the  electrical  men 
of  the  West,  his  pleasing  address  and  straightfor- 
ward integrity  making  him  persona  grata  to  all  and 
sundry.  Mr.  Searing  will  continue  to  handle  the 
Hart  &  Hegeman  line  of  switches,  adding  to  his 
business  the  porcelain  goods,  rosettes  and  sockets 
of  the  Peru  company.  His  office  is  at  1440  Monad- 
nock  building. 

At  the  last  meeting  of  the  American  Society  of 
Mechanical  Engineers  the  veteran  engine  builder, 
Mr.  Charles  T.  Porter,  in  his  discussion  of  Dr. 
Thurston's  paper  on  "The  Steam  Engine  in  the 
Close  of  the  Nineteenth  Century,"  stated  that  it  is 
a  principle  of  the  new  engineering  that  "the  boiler 
furnace  shall  be  independent  of  natural  draft,  effectu- 
ally consuming  its  smoke,  and  burning  two  or  more 
times  as  much  coal  per  square  foot  of  grate  as  it 
could  do  under  natural  draft  alone,  and  yet  sending 
off  the  gases  at  a  low  temperature;  the  boiler  being 
a  steam  generator,  a  superheater  and  a  fuel  econo- 
mizer combined."  This  statement,  says  the  B.  F. 
Sturtevant  company,  clearly  shows  Mr.  Porter's 
implicit  faith  in  the  future  of  mechanical  draft  as 
a  substitute  for  chimney  draft,  as  a  means  of  secur- 
ing the  desired  ends. 

The  Emerson  Electric  Manufacturing  company 
announces  that  its  special  distributing  agents  have 
received  their  stock  of  Emerson  1900-model  fan 
motors  and  ceiling  fans,  and  that  prompt  shiprnents 
of  Emerson  latest-model  motors  can  be  made  by  the 
Western  Electrical  Supply  company  of  St.  Louis, 
Mo.,  the  California  Electrical  Works  of  San  Fran- 
cisco, Cal.,  and  the  H.  C.  Roberts  Electric  Supply 
company  of  Philadelphia,  Pa.  In  addition  to  these 
special  distributing  agents,  the  Emerson  Electric 
Manufacturing  company  has  a  branch  office  and 
warehouse  at  136  Liberty  street,  New  York  city, 
and,  within  10  days  or  two  weeks,  says  it  will  be  in  a 
position  to  make  prompt  shipments  of  motors  from 
New  York  city.  The  special  distributing  agents  men- 
tioned are  in  a  position  to  name  exactly  the  same 
prices  as  named  by  the  factory,  and  these  stocks  will 
no  doubt  be  of  considerable  advantage  to  the  users 
of  Emerson  apparatus  in  the  territories  adjacent  to 
the  various  cities  where  stocks  are  carried. 

The  Illinois  Insulated  Wire  company  of  Sycamore, 
111.,  has  opened  an  office  in  Chicago,  making  its  head- 
quarters at  1004  Marquette  building,  where  it  will 
welcome  calls  from  all  its  friends  and  its  large  list 
of  customers.  The  office  is  in  charge  of  the  president 
of  the  company,  Mr.  Fred  H.  Alden,  This  move 
was  made  necessary  by  the  demands  ot  the  company's 
rapidly  increasing  business,  and  will  be  appreciated 
by  buyers  who  visit  Chicago  for  the  purpose  of  plac- 
ing their  orders  in  the  electrical  line.  The  company 
manufactures  the  Index-brand  weatherproof  wire  and 
has  been  successful  in  securing  a  large  trade  for  its 
product  during  the  four  years  of  its  operation.  It 
reports  a  very  large  stock  on  hand  in  anticipation  of 
the  spring  business,  and  all  shipments  will  be  prompt. 
Its  manufacturing  facilities  have  been  extensively 
improved  during  the  past  winter,  and  large  contracts 
can  be  handled  for  quick  delivery.  Mr.  Alden  and 
Secretary  Geiserowich  have  recently  returned  from 
a  two  weeks'  trip  to  New  York,  Philadelphia  and 
other  eastern  cities,  and  interesting  announcements 
regarding  the  results  of  the  visit  are  promised. 


BUSINESS. 

The    Western    Electric   company   has    recently   in- 
stalled for  Carson,  Pirie,  Scott  &  Co..  a  150-kilowatt, 
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125-volt  generator.    A  generator  of  the  same  size  was 
also  installed  for  C.  F.  Gunther  of  Chicago. 

The  American  Steel  Foundry  company  of  Granite 
City,  111.,  has  installed  a  150-kilowatt,  550-volt  West- 
ern Electric  generator  in  its  plant. 

Wisconsin  Central  railway  trains  for  the  North- 
west leave  Chicago  from  Central  Station,  Park  Row 
and  Twelfth  street,  Lake  Front,  for  St.  Paul,  Min- 
neapolis, Ashland  and  Duluth.  The  nearest  ticket 
agent  can  give  further  information  about  the  trains. 
James  C.  Pond,  Milwaukee,  Wis.,  is  general  passen- 
ger agent  for  the  Wisconsin  Central. 

The  pocket  battery  voltmeter  made  by  the  El- 
dredge  Electric  Manufacturing  company,  Spring- 
field, Mass.,  has  met  with  an  extensive  sale  through- 
out the  electrical  trade,  meeting  the  demand  for 
a  popular-priced  instrument  that  will  indicate  the 
desired  electromotive  force  of  primary  and  storage 
cells.  It  is  dead-beat  and  the  scale,  zero  to  three 
volts,  is  as  high  as  required  for  any  cell  of  battery. 

The  Crocker-Wheeler  Electric  company  of  New 
York  announces  that  it  has  just  closed  a  contract 
with  the  St.  Louis  (Mo.)  Refrigerating  and  Cold 
Storage  company  for  two  200-kilowatt,  500-volt 
generators,  38  motors,  ranging  in  size  from  one 
horsepower  to  35  horsepower,  and  two  special 
double-field  motor-dynamos.  The  company  has  also 
closed  a  contract  with  the  Dow  Chemical  company 
of  Midland,  Mich.,  for  a  475-kilowatt,  300-volt  gen- 


erator for  electrolytic  work.  This  concern  is  mak- 
ing a  specialty  of  large  machines  for  electrolytic 
work. 

The  O.  C.  Little  Pulley  Coating  company  of  Me- 
nasha,  Wis.,  manufacturer  of  Little's  electric  pulley 
coating,  takes  pride  in  the  large  number  of  "repeat" 
orders  which  it  is  constantly  receiving.  Among  such 
orders  recently  received  may  be  mentioned  the  fol- 
lowing: Coating  and  cloth  for  a  60  by  38-inch  pulley 
for  the  Enoree  Manufacturing  company  of  Enoree,  S. 
C. ;  cloth  siding  and  coating  for  one  48-inch  pulley 
and  one  72-inch  pulley  from  the  same  company. 
The  Little  company  recently  received  a  letter  from 
E.  T.  Butler  of  Philadelphia,  in  which  he  stated,  "I 
believe  your  pulley  coating  to  be  the  best  ever  in- 
vented." 

The  Federal  Battery  company  of  New  York, 
which  manufactures  Federal  salt  and  Federalite  for 
batteries,  says  it  is  also  doing  a  large  business  in 
its  Federal  boiler  compound.  There  are  many  boiler 
compounds  on  the  market,  but,  still,  many  engineers 
complain  that  they  can  find  no  relief  from  scale. 
The  Federal  compound  is  said  to  have  been  used 
most  successfully  by  many  very  large  manufactur- 
ing concerns  all  over  this  country,  and  the  Federal 
Battery  company  is  sending  out  an  attractive  folder 
describing  its  success,  and  giving  letters  from  large 
manufacturers  who  are  using  it.  Mr.  F.  H.  Ball,  of 
the  American  Engine  company,  who  is  a  well- 
known   engineer,   says  he  has  never  found  a  com- 


pound so  successful  or  satisfactory  as  the  Federal 
boiler  compound,  and  he  recommends  it  to  all  manu- 
facturers who  are  troubled  with  scale.  The  demand 
for  the  Federal  battery  salt  is  so  large  that  the 
company  has  been  compelled  to  double  its  force. 

Secretary  and  Manager  Rudolphus  Fuller,  of  the 
Fuller  company,  Detroit,  manufacturer  of  electrical 
and  ventilating  apparatus,  passed  through  Chicago 
last  week.  Mr.  Fuller  has  been  on  an  extensive  busi- 
ness trip  through  Dayton,  Cincinnati,  St.  Louis,  Kan- 
sas City,  Minneapolis  and  Milwaukee  to  Chicago. 
From  Chicago  Mr.  Fuller  went  to  Grand  Rapids, 
thence  returning  to  Detroit.  He  was  three  weeks  on 
the  road  and  found  not  only  an  excellent  business  at 
the  present  time,  but  the  prospects  to  be  extensively 
bright.  His  factory  in  Detroit  is,  as  he  put  it,  even 
now  almost  "loaded  to  the  guards"  with  engine  and 
electrical  work  for  his  large  shipping  trade,  but 
"there's  always  room  for  more,"  he  added.  Mr. 
Fuller  makes  a  specialty  of  forced-draft  ventilating 
work  and  is  now  building  marine  engines  as  high  as 
250  horsepower.  During  his  recent  western  trip  Mr. 
Fuller  was  snowed  up  for  26  hours  between  Kansas 
City  and  Minneapolis,  and  also  had  an  exciting  ad- 
venture, in  which  he  played  the  part  of  a  hero  in  real 
life,  rescuing  a  lady  from  burial  in  a  snowdrift.  Mr. 
Fuller  is  modest  over  his  adventure,  and  refuses  to 
discuss  it,  but  undoubtedly  he  deserves  much  credit 
for  not  only  his  bravery,  but  the  prompt  and  skillful 
manner  in  which  he  rescued  the  lady  and  restored 
her  to  her  friends  safe  and  sound. 
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644.562,  Electric  Arc  Lamp.  Thomas  E.  Adams. 
Cleveland,  O.  Application  filed  August  16, 
1S99. 

The  lamp  has  a  carbon-slotted  guide  tube,  an  air-pot  in 
line  therewith,  a  clutch-ring,  a  rod  connected  with  the 
plunger  of  the  air-pot  and  adapted  to  resist  the  upward 
movement  of  the  clutch,  and  means  for  first  compressing 
air  in  the  air-pot  and  subsequently  actuating  the  clutch  to 
raise  the  upper  carbon. 

644.563.  Electric  Arc  Lamp.  Thomas  E.  Adams, 
Cleveland,  O.  Application  filed  September  20, 
1S99. 

This  lamp  combines  a  magnet  coil  in  the  main  lamp 
circuit,  a  shunt  circuit  around  the  coil  and  including  a  re- 
sistance, a  circuit  breaker  controlled  by  the  armature  of 
the  magnet  and  included  in  the  shuut  circuit,  and  a  con- 
stantly closed  shunt  circuit  around  the  magnet  coil  and 
including  a  variable  resistance. 

644,565.  Transformer.  Engelbert  Arnold,  Carls- 
ruhe,  Germany.  Application  filed  December  23, 
1898. 

A  transformer  of  rotating,  currents  is  described  which 
has  three  iron  cores  connected  by  a  yoke  in  three  sec- 
tions, the  ends  of  two  sections  of  the  yoke  being  magnet- 
ically connected  to  each  core,  and  two  cores  being 
connected  by  each  section. 

644,591.  Electric  Drill,  etc.  Warren  P.  Freeman, 
New  York,  N.  Y.,  assignor  to  the  Empire  Elec- 
trical Machinery  company,  New  York,  N.  Y. 
Application  filed  April  S,    1899. 

The  invention  consists  of  a  standard,  a  support  ex- 
tending therefrom,  a  drill  stock  rotatably  mounied  in  the 
support,  a  friction  gear  secured  to  the  drill  stock  so  as  to 
rotate  with  it.  a  motor  swiveled  to  the  standard,  a  friction 
gear  mounted  on  the  shaft  of  the  motor  armature,  and 
means  for  bringing  the  two  friction  gears  into  engagement 
one  with  the  other. 

644,594.  Telephone  System.  Joshua  W.  Gore, 
Chapel  Hill,  N.  C.  Application  filed  August 
16,   1899. 

In  a  party-line  telephone  system,  combined  with  a  main 
line  and  a  return  line,  are  a  switch  having  a  movable  part 
and  a  series  of  contact  fingers,  a  series  of  four  insulated 
conducting  strips  secured  to  the  movable  part  and  having 
the  line  wire  connected  with  two  of  them,  and  the  return 
line  connected  wih  the  other  two  of  the  strips,  a  signaling 
device  connected  in  circuit  with  two  of  the  fingers  and 
local  telephone  circuits  connected  with  the  remaining  fin- 
gers, whereby  when  the  switch  is  turned,  one  side  of  the 
main  line  will  be  closed  through  the  signaling  device  and 
one  side  of  the  return  line,  and  the  other  side  of  the  main 
line  closed  through  the  local  telephone  circuits  and  the 
other  side  of  the  return  line. 

644,639.  Electric-railway  Signal.  Judson  Shoecraft, 
Topeka,  Kan.,  assignor  to  Charles  C.  Gardiner, 
Bradford,  Kan.     Application  filed  April  8,  1899. 

The  signal  combines  with  separate  track  sections  and 
circuits  including  them,  a  pair  of  relays  included  in  the 
circuits  of  their  respective  track  sections,  an  alarm  circuit 
including  a  terminal,  and  an  armature  for  each  relay  in- 
cluded in  the  alarm  circuit  and  adapted  to  alternately 
engage  the  terminal,  each  of  the  armatures  being  adapted 
for  engagement  with  the  previously  engaged  armature 
under  the  influence  of  its  relay  to  move  it  from  the  ter- 
minal and  lock  it  in  a  disengaged  position. 

644.646.  Insulator  for  Use  on  Electric  Railways. 
James  Thomas  and  William  R.  Thomas,  Cata- 
sauqua,  Pa.  Application  filed  December  12, 
1899. 

An  insulator  is  described  which  comprises  an  insulating 
block  having  a  recess  at  one  end  adapted  te  engage  a  base. 
a  base  for  supporting  the  block,  spacing  projections  on 
tbe  base  for  separating  the  block  a  suitable  distance 
therefrom,  an  attaching  cup  adapted  to  fit  upon  the  other 
end  of  tbe  insulating  block,  spacing  projections  on  the 
block  for  separating  the  cup  a  suitable  distance  there- 
from, means  for  holding  tbe  parts  together,  and  means 
for  securing  a  conductor  to  the  cup.     (See  cut.) 

644.647.  Selective  Signal  for  Telephone  Circuits. 
George  K.  Thompson,  Maiden,  and  Ernest  C. 
Robes,  Medford,  Mass.,  assignors  to  the  Ameri- 
can Bell  Telephone  company,  Boston,  Mass. 
Application  filed  July  18,   1899. 

In  a  telephone-signaling  system  and  apparatus  are 
combined  a  metallic  or  double-conductor  main  circuit; 
means  for  transmitting  an  intermittent  current  of  definite 
direction  over  one  of  the  conductors  thereof;  abridge  of  the 
circuit  containing  a  condenser,  and  a  zelay  responsive  to 
such  a  current  and  adapted  to  maintain  the  steady  attrac- 
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tion  of  its  armature  during  the  passage  thereof;  a  nor- 
mally disconnected  earth  branch  controlled  by  the  arma- 
ture, and  united  during  the  attracted  position  thereof  to 
the  main-circuit  conductor;  and  a  polarized  bell  having 
its  magnet  in  the  earth  branch,  and  having  its  armature 
biased  to  move  in  one  direction  with  each  emission,  and 
oppositely  with  each  intermission  of  the  current. 

644.652.  Telephone  Transmitter.  Joseph  M.  Wild- 
derman  and  Enoch  A.  Nelson,  St.  Charles,  Mo. 
Application  filed  August  24,  1899. 

The  transmitter  comprises  a  revoluble  axle  mounted  in 
the  frame,  two  metallic  pieces  mounted  on  the  axle,  con- 
tact springs  arranged  in  the  transmitter  circuit  and  bearing 
flatwise  against  the  pieces,  a  casing  with  comminuted  par- 
ticles therein  mounted  on  the  axle  and  electrically  con- 
nected on  opposite  sides  to  one  of  the  pieces  and  to  the 
diaphragm,  and  a  metallic  shell  in  which  tbe  diaphragm 
is  mounted,  tbe  shell  being  electrically  connected  to  the 
other  metallic  piece.     (See  cut,  next  page.) 

644.653.  Coin-actuated  Mechanism  for  Telephones. 
Arthur  F.  Wines,  Chicago,  111.;  W.  S.  J.  Wines, 
administrator  of  Arthur  F.  Wines,  deceased.  Ap- 
plication filed  September  15,  1897. 

In  the  mechanism  described  are  combined  a  suspended 
lever,  a  fulcrum  or  pivot  on  which  the  lever  loosely  hangs 
in  normal  position  and  away  from  which  it  is  capable  of 
being  moved,  a  coin  channel  arranged  to  have  the  inser- 
tion of  a  coin  change  the  fulcrum  point  of  the  lever,  and 
means  for  operating  the  lever. 
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644,658.  Cigar  Lighter.  Charles  B.  Abbott  and 
Samuel  Abbott,  Cleveland,  O.,  assignors  to  the 
Abbott  Electric  and  Manufacturing  company, 
Cleveland,  O.  Application  filed  January  27, 
1S99. 

The  inventors  describe  the  combination  of  an  electric 
circuit,  two  terminals  in  the  circuit  relatively  retractible, 
a  removable  torch,  an  extinguisher,  the  terminals  adapted 
to  ignite  the  torch,  means  for  operating  the  extinguisher 
to  extinguish  the  torch  and  controlled  by  the  latter. 

644,666.  Controller  for  Electric  Motors.  Maxwell 
W.  Day,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  December  17,  1898. 

Combined  in  a  motor-regulating  system  are  a  dynamo- 
electric  machine,  one  or  more  motors  at  a  distant  point 
supplied  with  current  from  the  dynamo,  switches  located 
near  tbe  dynamo  for  varying  the  circuit  relation  between 
it  and  the  motors,  and  means  adjacent  to  the  motors  for 
operating  the  switches. 

644,671.  Electric-motor  Car.  Charles  M.  Johnson, 
New  York,  N.  Y.  Application  filed  August  8, 
1898. 

In  a  motor  car  are  an  electric  motor  having  a  single 
field  winding  and  double  armature  windings,  the  arma- 
ture windings  being  independent  of  each  other  and  mounted 
on  a  common  core,  a  commutator  for  each  of  tbe  arma- 
ture windings,  a  storage  battery  connected  with  one  of  the 
commutators,  a  generator  of  electricity  connected  with  tbe 
other  of  the  commutators,  a  circuit  connecting  the  gener- 
ator with  the  storage  battery,  and  a  switch  controlling  the 
circuit. 

644,677.  Machine  for  Preparing  Continuous  Rolls 
of  Tobacco  Wrappers  for  Manufacturing  Ci- 
gars or  Cigarettes.  Leverett  L.  Maxfield  and 
William  Maxfield,  New  York,  N.  Y.,  assignors 
of  three-eighths  to  Charles  F.  Lighthouse,  New 
York,  N.  Y.    Application  filed  July  10,  1899. 

Electrically  operated  mechanism  in  the  machine  auto- 
matically operates  a  pasting  device.. 


644,680.  Telephone  Guard.  Lillian  B.  Ordway, 
San  Francisco,  Cal.  Application  filed  Decem- 
ber 12,  1898. 

A  guard  for  telephone  mouthpieces  is  described  which 
consists  of  a  thin  dsk  of  celluloid  having  its  circumfer- 
ential edge  formed  into  an  annular  roll,  the  edge  meeting, 
but  not  secured  to.  the  rear  surface  of  the  disk,  whereby  a 
smooth  front  surface  and  an  elastic  gripping  ring  are  pro- 
vided. 

644,683.  System  of  Ignition.  Walter  H.  Pumphrey, 
New  York,  N.  Y.,  assignor  to  the  Kitson  Hy- 
drocarbon Heating  and  Incandescent  Lighting 
company,  Philadelphia,  Pa.  Application  filed 
March  6,  1899. 

Part  of  the  combination  described,  which  consists  of  a 
reservoir  for  inflammable  flu  d,  a  cup  and  connections 
from  the  reservoir  to  the  cup,  is  an  electric  igniter  in  the 
cup  and  an  electrically  operated  valve  which  controls  the 
flow  of  fluid  from  the  reservoir  to  ihe  cup. 

644;684-  Dynamo-electric  Machine.  Henry  G.  Reist, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  October  2.J,  1899. 

A_  commutator  for  a  dynamo-electric  machine  is  de- 
scribed comprising  an  annular  support,  a  circular  range  of 
commutator  bars  thereon,  a  cir  ular  range  of  clamp 
plates  at  the  enas  of  the  bars,  annular  insulating  barriers 
between  the  bars  and  the  clamp  plates,  and  means  for 
preventing  leakage  between  the  commutator  bars  and  the 
clamp  plates  at  the  joints   of  the   barrier  segments. 

644,714.  Telegraph  Sounder.  Samuel  F.  Lively, 
Alderson,  W.  Va.  Application  filed  June  6, 
1899. 

The  sounder  comprises  a  lever  carrying  armatures  at 
opposite  sides  of  its  fulcrum,  two  sets  of  electromagnets 
for  the  armatures,  a  source  of  electricity,  one  pole  of 
which  is  connected  with  one  end  of  the  coils  of  each  set  of 
electromagnets,  a  switch  comprising  two  parts  connected 
to  move  in  unison  and  each  having  a  conducting  connec- 
tion with  the  outer  end  of  the  coils  of  one  set  of  elec- 
tromagnets, a  relay  comprising  an  electromagnet,  an 
armature  connected  with  the  other  pole  of  the  source  of 
electricity  and  two  contacts  adapted  to  be  engaged  alter- 
nately by  the  armature,  stationary  contacts  arranged  to  be 
engaged  by  the  parts  of  the  switch,  and  conducting  con- 
nections from  the  stationary- switch  contacts  to  the  relay 
contacts. 

644,716.  Electric  Car  Brake.  Uldereque  E.  Maille, 
-Providence,  R.  I.    Application  filed  July  7,  1S99. 

In  a  brake  mechanism  for  cars  having  an  electric  motor 
and  a  shaft  rotated  thereby  are  two  friction-clutch  mem- 
bers mounted  on  the  shaft,  and  means  to  impart  to  the  two 
clutch  members  a  different  rate  of  rotation,  one  of  the 
members  rotating  with  the  shaft,  but  movable  thereon, 
and  the  other  loose  upon  the  shaft,  and  means  adapted  to 
bring  the  two  clutch  members  into  frictional  contact  with 
each  other. 

644,745.  Electric  Switch.  Norman  Marshall,  New- 
ton, Mass.,  assignor  to  the  Marshall-Sanders 
company,  Boston,  Mass.  Application  filed 
April  25,  1899. 

An  electric  snap  switch  is  described  which  combines  an 
insulating  base  and  ratchet  plate  attached  to  tbe  base  and 
having  teeth,  a  handle,  a  spindle  extending  from  the  han- 
dle, a  crank  plate  rigidly  attached  to  the  spindle,  a  stud 
on  the  plate,  a  cam-catch  plate  having  a  slot  through 
which  the  stud  extends,  a  catch  formed  on  the  cam-;atch 
plate  and  extending  downward  into  the  plane  of  the 
ratchet  plate,  a  spring  wound  about  and  having  one  end 
attached  to  the  spindle  and  its  other  end  connected  to 
move  the  cam-catch  plate,  and  a  moving  contact  bar  in- 
sulated from  but  attached  to  the  cam-catch  plate. 

644,779.  Process  of  Manufacturing  Metallic  Car- 
bonates by  Electrolysis.  Joseph  W.  Richards 
and  Charles  W.  Roepper,  Bethlehem,  Pa.,  as- 
signors to  the  American  Electrolytic  company 
of  Delaware.     Application  filed  July  6,   1S97. 

The  described  process  consists  in  employing  an  anode 
of  the  metal  whose  carbonate  is  to  be  formt-d  and  an  elec- 
trolyte containing  a  salt  of  an  organic  acid  and  passing 
through  the  electrolyte  a  current  of  such  character  as  to 
split  up  the  acid  and  generate  carbonic  acid  as  a  resultant 
in  the  region  of  the  anode,  which,  in  combination  with 
the  metal  of  the  anode,  forms  the  desired  carbonate. 

644,783.  Electric  Glow  Lamp.  John  Van  Vleck, 
New  York,  N.  Y.,  assignor  to   Christopher  D. 
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Smithers,  New  York,  N.  V. 

May  0,  1899. 

The  lamp  comprises  a  glower,  a  burner  communicating 
with  a  source  of  combustible,  and  adapted  when  ignited  to 
produce  a  heating  flame  in  proximity  to  the  glower,  sep- 
arable electrodes  disposed  at  the  outlet  of  the  burner, 
means  for  cutting  the  electrodes  out  of  circuit,  means  for 
iing  and  bringing  together  the  electrodes  and  cir- 
cuit connections,  whereby  wbco  the  actuating  current  is 
established  the  means  for  separating  the  electrodes  sball 
operate  to  draw  tbem  apart  and  produce  an  Uniting  spark 
at  the  burner,  and  thereafter  when  the  Same  shall  have 
rendered  the  glower  electrically  conducting  the  means 
sball  operate  to  bring  tbe  electrodes  into  contact. 

_i  Electric  Glow  Lamp.  John  Van  Vleck 
and  William  N.  Stevens,  New  York,  N.  V.,  as- 
signors to  Christopher  D.  Smithers,  New  York, 
X.    V.     Application   filed  June  8,   1899. 

In  this  lamp  are  a  beater,  a  glower,  circuit  connections 
and  a  circuit-closing  switch,  tbe  switch  being  constructed 
and  arranged  so  that  upon  an  initial  movement  thereof  in 
given  direction  tbe  circuit  sball  be  closed  through  both 
glower  and  heater,  upon  a  further  movement  thereof  in 
the  same  direction  circuit  shall  be  broken  through  the 
heater,  and  upon  a  third  movement  thereof  in  tbe  same 
direction  circuit  shall  be  broken  through  the  glower. 
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644,785.  Electric  Glow  Lamp.  John  Van  Vleck, 
New  York,  N.  Y.,  assignor  to  Christopher  D. 
Smithers.  New  York,  N.  Y.  Application  filed 
June  8,  1899. 

The  inventor  describes  the  combination  of  an  enclosing 
translucent  envelope,  a  glower  and  an  electric  beaier  in 
proximity  thereto  within  the  envelope,  the  hf ater  con- 
sisting of  a  plurality  of  filaments  in  series,  and  circuit 
connections  for  the  elower  and  filaments  sealed  in  the 
substance  of  the  envelope. 

<>44.-<>o.  Railway-signaling  System  and  Apparatus 
Therefor.  Henry  Bezer,  New  Rochelle,  N.  Y. 
Application  filed  July  22,  1893.  Renewed  Oc- 
tober 11,   1898. 

In  a  relay  are  a  pair  of  opposing  magnet  coils  arranged 
in  series  in  a  normally  closed  circuit,  and  an  armature 
between  the  coils,  and  means  for  actuating  the  armature 
by  shunting  the  circuit  of  one  of  the  coils. 

644*794,  Tool  for  Laying  Conduits  for  Electrical 
Conductors.  James  F.  Cummings,  Detroit. 
Mich.,  assignor  to  the  American  Vitrified  Con- 
duit company.  New  York,  N.  Y.  Application 
filed  July  22,  1809. 

Tbe  tool  comprises  a  central  stem  and  a  non-collapsible 
alining  and  scraper  helix  surrounding  and  fixedly  secured 
to  the  stem  of  a  size  to  tit  the  bore  of  the  conduit. 

644.816.  Electric  Arc  Lamp.  William  J.  Davy, 
London,  England,  assignor  of  one-half  to 
Charles  Williamson  Milne,  London,  England. 
Application  filed  May  25.  1899. 

In  an  enclosed-arc  lamp  in  which  Ihe  carbon  tends  to  feed 
forward  are  combined,  tbe  feed -mechanism  chamber 
closed  at  its  ends,  a  transparent  inclosing  bell  bearing 
against  ODe  end  of  the  chamber,  a  carbon  passing  thiough 
this  end  of  the  chamber  into  the  enclosing  bell,  a  disk  tit- 
ting  loosely  in  the  mechanism  chamber  and  having  a  hole 
through  which  the  carbon  passes  freely,  a  regulating  rod 
loosely  attached  lo  the  disk  near  its  periphery,  a  stop 
adapted  to  limit  the  motion  of  the  disk  at  an  opposite  point 
of  the  periphery,  and  a  means  for  determining  the  position 
of  the  rod  according  to  the  resistance  of  the  arc. 

644,823.  Electric  Lamp  for  Bicycles.  Gustavo  s 
Heidel,  St.  Louis,  Mo.,  assignor  to  the  Globe 
Electric  company.  St.  Louis,  Mo.  Application 
filed  January  9,   1899. 

In  the  lamp  are  a  supporting  frame,  a  revoluble  friction 
wheel  mounted  in  the  frame  having  an  elastic  rim  formed 
with  a  beveled  lateral  face  and  a  perioheral  face,  tbe  latter 
adapted  to  bear  against  a  wheel  of  the  bicycle,  an  arma- 
ture and  armature  shaft,  a  friction  cone  carried  by  the 
shaft  adapted  to  bear  against  the  beveled  lateral  face  of 
the  elastic  rim  of  the  friction  wheel,  a  lamp  bulb  and  con- 
ductors leading  from  the  armature  to  the  lamp  bulb. 

644,844.  Electric  Switchboard.  Mary  T.  Bunnell, 
New  York,  X.  Y.,  executrix  of  Jesse  H.  Bunnell. 
deceased.     Application  filed  November  18,  1899. 

The  switchboard  has  conducting  switch  bars  and  one  or 
more  conducting  switch  plugs  adapted  to  make  electrical 
contact  directly  between  the  bars,  in  combination  with 
springs  adapted  to  exert  lateral  pressure  against  the  plugs 
in  such  manner  as  to  cause  them  to  bear  frictionally  and 
Literally  against  both  of  the  interconnected  bars, 

644,850  Fuse  Block.  Harry  P.  Davis.  Pittsburg, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufacturing  company  of  Pennsylvania.  Ap- 
plication   filed  January  30,    1899. 

In  the  fuse  block  are  a  fuse  provided  with  end  terminals 
and  a  protective  device  so  located  adjacent  to  each  termi- 
nal as  to  be  forced,  longitudinally  uf  the  fuse  chamber. 
against  the  terminal  by  the  explosive  action  resulting  from 
the  blowing  of  the  fuse. 

644*852,     Electric    Pump.    Carl    Eickeraeyer,  Yon- 

ers,  X.  V.     Application  tiled  Jul\  27,   1K00. 

One  claim  reads:  The  combination,  with  an  electric 
motor  and  a  pump  driven  thereby,  of  a  rheoilat  in  the 
armature  circuit,  a  cut-out  switch  in  the  main  circuit  and 
independent  of  the  rheostat,  and  means  influenced  by  the 
fluid  tension  in  the  delivery  chamber  of  the  pump  for  au- 
tomatically operating  the  cut-out  switch  and  breaking  the 
circuit  when  the  resistance  through  the  rheostat  is  at  the 
maximum. 
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,858.  Means  for  Giving  Rigidity  to  Elbows  or 
Turns  of  Flexible  Conduits.  Edwin  T.  Green- 
held.  New  York,  N.  V.  Application  filed  De- 
cember  iS.   1899. 

A  rigid  curvilinear  holding  device  adtpted  to  hold  a  flex- 
ible arinired  conduit  or  cable  rigidly  in  a  curved  position 
is  described. 

859.  Electrical  Measuring  Instrument.  Adrian 
H.  Hoyt,  Pcnacook,  N.  H.  Application  filed 
September  22,  1899. 

The  instrument  combines  a  plurality  of  calibrated 
scales,  an  equal  numberof  indicating  needles,  one  for  each 
scale,  the  needles  being  movable  in  parallel  planes,  and  all 
beiag  pivoted  on  tbe  same  side  of  the  scales,  and  mech- 
anism for  operating  the  needles. 

,860.  Electric  Gas  Lighter.  Conrad  Hubert. 
New  York.  X.  Y.  Application  filed  March  6, 
1899. 

In  a  portable  gas  lighter,  combined  with  a  casing  con- 
taining a  battery  and  having  an  extension  thereon,  are  an 
electric  lamp,  an  electric  igniter  and  a  cock  turner  carried 
by  the  extension,  the  lamp  and  igniter  being  normally  in 
open  circuit  in  relation  to  the  battery,  and  means  carried 
by  the  casing  for  placing  the  lamp  or  igniter  in  closed  cir- 
cuit relation  with  the  battery. 

,864.  Electromotive-force  Regulation.  Benjamin 
G.  Lamme.  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse Electric  and  Manufacturing  company 
of  Pennsylvania.  Application  filed  October  6, 
1898. 

Means  are  described  for  regulating  the  electromotive 
force  of  a  circuit  supplied  by  a  generator  which  tends  to 
give  a  variable  electromotive  force,  comprising  a  motor 
driven  by  current  from  tbe  circuit  and  a  compensating 
generator  having  a  shunt-wound  field  magnet,  and  having 
its  armature  mechanically  connected  lo  the  armature  of  the 
motor  and  electrically  connected  lo  a  field-magnet  wind- 
ing of  the  main  generator,  so  as  to  exert  a  magneliziDg 
effect  in  opposition  to  that  exerted  by  the  normal  magnet- 
izing current. 

,865.  System  of  Electrical  Distribution.  Benja- 
min G.  Lamme,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.  Application  filed  June 
14,  1 899. 

In  tbe  system  are  a  two-pbase  motor,  a  two-phase  prim- 
ary or  secondary  generator  and  means  for  connecting  the 
motor  windings  to  intermediate  leads  and  to  extreme 
leads  from  the  generator  for  different  quarter-phase  elec- 
tromotive forces. 

,868.  Telephone  Signal  Circuit.  Dana  McNeil, 
Chadron,  Neb.     Application  filed  July  12,  1899. 

For  a  system  of  multiple-station  telephone  circuits  the 
inventor  mentions  two  main  conductors,  call-bell  magnet 
coils  of  relatively  high  resistance  normally  in  a  circuit  be- 
tween the  main  conductors,  independent  call-bell  magnet 
coils  of  relatively  low  resistance  normally  out  of  circuit, 
an  electric  generator  adapted  when  operated  to  open  the 
circuit  of  the  high-resistance  coils  and  to  close  the  cir- 
cuits of  the  low-resistance  coils. 

878.  Automatic  Circuit  Breaker.  David  W. 
Stinson,  St.  Louis,  Mo.  Application  filed  July 
3,   1899. 

The  circuit  breaker  comprises  a  switch,  a  rotatably  ar- 
ranged shaft  carrying  the  blade  of  the  switch,  a  sleeve 
arranged  to  slide  upon  the  shaft,  a  finger  integral  with  the 
sleeve,  an  electromagnet  for  actuating  the  sleeve,  an  ad- 
justable disk  mounted  upon  a  synchronous  motor  shaft, 
and  pins  projecting  laterally  from  the  disk. 

644.896.  Explosive  Shell.  John  J.  Coneys,  Phila- 
delphia, Pa.  Application  filed  May  9,  1898. 
Renewed  January  19,  1900. 

There  is  described  tbe  combination  of  a  butt,  a  cap  and  a 
casing  for  forming  a  complete  shell,  stay  rods  securely  at- 
tached to  the  butt  and  passing  through  the  cap,  wires  coiled 
around  the  stay  rods  and  securely  attached  to  the  butt. 
their  opposiie  ends  being  loosely  attached  to  tbe  cap,  a 
cable  attached  to  the  bult  adapted  lo  be  coiled  upon  a 
reel,  conductors  carried  by  tbe  cable  and  so  connected  with 
the  shell  as  to  explode  the  contents  when  a  current  is 
passed  therethrough  and  leave  the  wires  alive. 

,917.  Electrical  Measuring  Instrument.  Adrian 
H.  Hoyt,  Penacook,  N.  H.  Application  filed 
September"  22,  1899. 

The  instrument  combines  a  magnet  having   tapered  pole 

Eieces,  the  ends  of  which  face  each  oilier,  a  movable  coil 
aving  one  side  adapted  to  move  between  the  tapered 
poles,  an  indicating  needle  and  a  connection  between 
the  coil  and  the  indicating  needle. 

,962.  Electric  Arc  Lamp.  Edward  M.  Barnes, 
Cleveland,  O.,  assignor  to  Arthur  L.  Garford, 
Elyria,    O.     Application   filed  April    10,    1899. 

The  lamp  has  a  central  tube,  a  pair  of  magnets  on  oppo- 
site sides  of  ihe  tube,  an  armature  plate  slida"ble  upon  the 
tube,  a  rod  extending  downward  from  the  armature  pla'e. 
the  rod  being  adapted  to  support  a  lower  carbon,  a  clutch 
adapted  to  hold  an  upper  carbon  which  lies  partially 
within  the  lube,  and  a  rod  for  releasing  ihe  clutch,  which 
rod  is  operated  by  the  magnets. 

972.  Induction  Coil  for  X-ray  Apparatus.  Regi- 
nald A.  Fcssenden,  Allegheny,  Pa.,  assignor  to 
the  Fcssenden  Manufacturing  company,  Pitts- 
burg,   Pa.     Application   filed   March    19,    1897. 

An  induction  coil  vertically  mounted  in  an  insulating 
framework  surrounding  the  coil,  adapted  to  support  it  at 
more  than  one  point,  is  provided  with  a  table  top  and  a 
movable  arm  attached  to  the  insulating  framework  pro- 
vided with  a  tubeholder. 

644,995.  Vacuum-tube  Lighting.  Daniel  M.  Moore, 
Newark,  N.  J.,  assignor  to  the  Moore  Electrical 
company.  New  York,  N.  Y.  Application  filed 
November  9,  1899. 

In  a  system  of  vacuum-tube  lighting  are  combined  with 
the  tubes  to  be  excited  an  altcrnatiDg-current  generator 
in  direct  conductive  or  inductive  connection  therewith, 
and  organized  to  produce  an  alternating  impressed  elec- 
tromotive force  of  abruptly  changing  value. 

645,007.  Protective  System  and  Apparatus  for  High- 
tension  Electric  Currents.  Lyman  C.  Reed, 
New  Orleans,  La.  Application  filed  July  17, 
1899. 

The  apparatus  comprises  an  automatic  electric  circuit 
breaker,  a  switch,  a  service  circuit  ihroughthe  switch,  a 
solenoid  transformer,  a  core  therefor  operatively  connected 
to  the  switch,  a  fuse  for  normally  holding  the  switch  closed, 
a  grounded  circuit  through  the  primary  of  the  transformer 
connected  with  the  service  circuit  through  the  switch,  and 
a  closed  circuit  including  the  fuse  and  the  secondary  of  the 
transformer. 
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645.008.  Protective  System  of  Electric  Distribution. 
Lyman  C.  Reed,  New  Orleans,  La.  Application 
filed    July    17,    1899. 

In  a  two-wire  system  of  electrical  distributicn  are  a  cir- 
cuit breaker,  a  ground  circuit  from  one  of  the  legs  of  tbe 
system,  and  a  solenoid-transformer  for  throwing  the  cir- 
cuit breaker  into  operation,  the  primary  of  which  is  in  the 
ground  circuit. 

045.009.  System  of  Electrical  Distribution.  Lyman 
C.  Reed,  New  Orleans,  La.  Application  filed 
filed  July   17,   1899. 

In  an  isolated,  low-tension,  alternating  system  of  elec- 
trical distribution  are  a  service  circuit,  one  leg  of  which  is 
permanently  grounded,  fuses  in  the  circuit,  and  means  in- 
dependent of  the  fuses  for  culling  out  the  curcuit,  the 
means  being  thrown  ioto  operation  by  a  current  of  insuf- 
ficient volume  to  blow  tbe  fuses. 

'145,010.  Electric  Circuit  Breaker.  Lyman  C.  Reed, 
New  Orleans,  La.  Application  filed  August  5, 
1899. 

The  instrument  has  a  switch,  a  service  circuit  through 
the  switch,  a  solenoid  transformer,  a  stationary  core 
therefor,  an  armature  for  the  core  operatively  connected  to 
the  switch,  a  grounded  circuit  through  the  primary  of  the 
transformer,  and  connections  between  the  grounded  circuit 
and  the  service  circuit  through  the  switch. 

645.011.  Underground  System  of  Electrical  Dis- 
tribution. Warren  B.  Reed  and  Lyman  C.  Reed, 
New  Orleans,  La.  Application  filed  August  21, 
1899. 

A  three-wire  system  of  electrical  distribution  is  described 
which  comprises  a  pluraliiy  of  sets  of  positive  and  negative 
conductors,  metallic  coverings  for  the  conductors  insulated 
therefrom,  and  a  common  neutral  formed  by  the  bonded 
and  grounded  coverings  of  the  different  sets  of  positive  and 
negative  conductors. 

645.012.  System  of  Overhead  Electrical  Distribu- 
tion. \Varren  B.  Reed  and  Lyman  C.  Reed, 
New  Orleans,  La.  Application  filed  September 
13,  1899. 

This  is  a  three-wire  system  comprising  a  plurality  of  sets 
of  positive  and  negative  conductors  iu  metallic  coverings 
which  are  insulated  therefrom,  metallic  poles  or  supports 
for  maintaining  the  conductors  in  elevated  position,  the 
coverings  of  ihe  different  sets  of  conductors  being  electric- 
ally bonded  to  each  other  and  to  the  poles,  through  which 
they  are  also  grounded,  and  a  common  neutral  formed  by 
the  coverings. 

645.013.  Series-arc  System  of  Electrical  Distribu- 
tion. Warren  B.  Reed  and  Lyman  C.  Reed, 
New  Orleans,  La.  Application  filed  September 
15,  1S99. 

In  the  system  are  a  conductor,  translating  device  in 
seiies  with  the  conductor  and  a  metallic  covering  for  the 
conductor  insulated  therefrom,  made  in  sections  electrically 
bonded  at  the  translating  devices  and  constituting  the  re- 
turn conductor. 

645.014.  System  of  Electrical  Distribution.  War- 
ren B.  Reed  and  Lyman  C.  Reed,  New  Orleans, 
La.     Application  filed  October  6,   1899. 

A  high-tension  system  of  transmission  and  distribution  of 
alternating  electric  current  is  described,  in  which  one 
wire  or  cable  as  a  separate  conductor  is  eliminated.  It 
comprises  one  or  more  conductors  in  metallic  coverings 
which  are  insulated  therefrom,  and  another  conductor 
formed  by  the  coveriogs,  in  combination  wth  a  transform- 
er, and  a  low-tension  system  leading  therefrom,  compris- 
ing one  or  more  conductors  in  metallic  coverings  which 
are  insulated  therefrom,  and  another  conductor  formed  by 
the  coverings,  the  coverings  of  the  conductors  of  the  high 
and  low-tension  systems  being  bonded  independently  of 
the  transformer  and  grounded.     (See  cut.) 

645.015.  Electric  Railway.  Warren  B.  Reed  and 
Lyman  C.  Reed,  New  Orleans,  La.  Application 
filed   October   16,   1899. 

In  this  system  are  feeders  in  metallic  sheathed  cables,  a 
generator  for  supplying  current  to  the  feeders  having  one 
side  grounded,  trolley-wire  sections  connected  with  the 
feeders,  and  metallic  rails,  the  sheathings  of  the  cables  be- 
ing grounded  and  connected  with  tbe  rails. 
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645,021.  Underground  Electric  Railway.  George 
W.  Smith,  Dallas,  Tex.  Application  filed  Au- 
gust 23,    1899. 

In  an  underground  electric-railway  conduit  are  a  track, 
contact  shoes  arraoged  in  i he  track,  which  shoes  are  in- 
sulated from  the  track  and  from  -each  other,  a  conductor 
suspended  beneath  the  shoes,  means  carried  by  the  car 
body  for  bringing  the  conductor  into  contact  with  the  shoes, 
a  trolley  carried  oy  the  car  and  riding  upon  the  track,  and 
brushes  surrounding  the  contact  portion  of  tbe  trolley. 

645.041.  Vacuum-tube  Lighting.  Daniel  M.  Moore, 
Newark,  N.  J.,  assignor  to  the  Moore  Electrical 
company,  New  Y'ork,  N.  Y.  Application  filed 
July  27,  1899. 

As  a  means  for  producing  illumination  by  the  agency  of 
electricity  tbe  inventor  describes  the  combination  of  vacu- 
um tube  lamps  having  terminals  and  an  alternating-cur- 
rent dynamo  connected  directly  to  the  terminals  and  ex- 
citing the  lamps  to  luminosity  by  the  uninterrupted  or  con- 
tinuous application  of  the  alternating  electromotive  force 
generated  by  the  dynamo. 

Designs. 

32,325.  Field  Ring  or  Frame  for  Electric  Motors. 
Charles  A.  Lindstrom,  Chicago,  111.  Applica- 
tion filed  December  1,  1899.  Term  of  patent, 
14  years. 

}j,?26.  Automobile  Electric-motor  Case.  Charles 
A.  Lindstrom,  Chicago,  111.  Application  filed 
January  26,  1900.     Term  of  patent,  seven  years. 
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Electrical    Laboratory    of   the     Armour 
Institute  of  Technology. 

The  study  of  electrical  engineering  in  the  techni- 
cal schools  of  the  country  has  grown  to  be  one  of 
great  importance  during  the  last  few  years.  Among 
these  schools  perhaps  none  possesses  better  elec- 
trical equipment  for  the  instruction  of  students  than 
the  Armour  Institute  of  Technology"  of  Chicago. 
The  faculty  of  the  electrical  engineering  department 
of  this  institution  has  endeavored  to  embody  in  its 
curriculum  just  that  combination  of  class-room 
theory  and  practical  laboratory  work  which  will 
give  the  students  a  clear  insight  into  modern  com- 
mercial methods  of  measurement  and  operation.  To 
keep  the  equipment  of  the  electrical  laboratories  up- 
to-date  and  also  to  provide  proper  working  mate- 


,15.  In  all  cases  the  work  is  quantitative  and  the 
course  is  so  arranged  as  to  develop  familiarity 
with  the  leading  physical  facts  of  electricity,  through 
their  quantitative  determination.  The  students  be- 
come familiar  with  all  the  practical  methods  of 
measuring  resistance,  electromotive  force,  current, 
capacity,  and  mutual  and  self-induction. 

The  instrument  cases,  shown  in  Fig.  2,  on  page 
1S4,  are  located  in  the  northwest  corner  of  the 
laboratory,  and  were  recently  altered  to  provide  a 
convenient  arrangement  of  the  instruments.  The 
equipment  of  instruments  is  a  very  complete  and 
valuable  one  and  comprises  everything  needed  for 
electrical  and  magnetic  measurements.  Those  in- 
struments most  frequently  used  are  placed  nearest 
the  delivery  counter.  A  full  set  of  Weston  instru- 
ments,   including   voltmeters,    ammeters    and    watt- 


is  part  of  the  equipment.  The  larger  portion  of  the 
slide-wire  bridges  on  hand  were  made  in  the  labora- 
tory. The  portable  galvanometers  .are  represent- 
ative of  nearly  every  principle  employed  in  the  con- 
struction of  commercial  instruments.  Other  appa- 
ratus includes  standard  cells  for  use  with  potenti- 
ometer methods,  discharge  keys,  condensers,  etc. 

A  general  view  of  the  laboratory  is  pictured  in  Fig. 
1.  Only  a  portion  of  the  apparatus  is  shown,  how- 
ever. In  the  machine  shop,  in  the  farther  corner  of 
Ihe  room,  special  devices  and  instruments  used  by 
the  electrical  and  physical  departments  are  con- 
structed. Repairs  on  instruments  are  also  made 
here.  The  shop  is  in  charge  of  two  skilled 
mechanicians,  one  for  the  electrical  and  one  for  the 
physical  department.  Two  one-horsepower  Wagner 
direct-current  motors  are  used  to  drive  a  small  set  of 
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rial  for  the  increasing  number  of  students,  additions 
have  been  made  to  the  apparatus  and  instruments 
from  time  to  time,  until  now  the  equipment,  en- 
larged and  remodeled,  presents  an  appearance  quite 
different  from  that  illustrated  in  an  article  similar 
to  this  which  appeared  in  the  Western  Electrician 
six  years  ago. 

In  the  main  electrical  laboratory  the  principal 
work  is  that  carriecf  on  by  the  sophomore  and  junior 
students  in  electrical  and  magnetic  measurements. 
The  work  is  based  on  a  series  of  printed  bulletins 
and  mimeographed  instruction  sheets  that  are  issued 
to  the  students.  Report  cards  are  given  out  for 
each  experiment,  which  entitle  the  student  to  obtain 
the  necessary  instruments  from  the  attendant  in 
charge  of  the  instrument  cases.  When  the  work 
assigned  is  completed  the  card  is  turned  in  at  the 
office,  properly  signed.  These  cards  are  kept  on  file 
and  form  a  card-catalogue  record  of  the  students' 
work.  The  number  of  experiments  each  student 
averages   during  a  year  in  this  laboratory  is  about 


meters  of  different  ranges  and  capacities,  is  kept  in 
the  lower  compartment  of  one  of  the  cases.  Stand- 
ard units  of  resistance,  ranging  from  a  megohm  to 
0.0001  ohm,  and  calibrated  at  the  best  laboratories, 
are  provided,  as  well  as  a  large  number  of  resis- 
tance boxes  of  various  patterns  from  all  the  promi- 
nent instrument  makers.  A  Ewing  curve  tracer,  a 
Hartman-Brown  bismuth  spiral  permeameter,  a  di- 
vided-bar permeameter  constructed  in  the  labora- 
tory, and  apparatus  to  determine  the  magnetism  of 
the  earth's  field  are  among  the  instruments  in  the 
case  at  the  left  of  the  illustration.  The  set  of  elec- 
trometers, electrostatic  voltmeters,  etc.,  is  very  com- 
plete and  comprises  instruments  from  nearly  all  the 
representative  makers.  There  are  four  Kelvin  bal- 
ances of  various  ranges,  a  valuable  and  accurate  set 
of  telescopes  and  a  photometric  equipment,  in- 
cluding two  Bunsen  photometers,  a  Lummer-Brod- 
him  box  and  a  number  of  standard  lamps.  A 
chronograph  for  determining  the  frequency  of  al- 
ternating currents  in  connection  with  a  tuning  fork 


line  shafting  from  which  are  belted  three  machine 
lathes,  two  drill  presses  and  a  milling  machine. 
Two  jewelers'  lathes  are  driven  by  separate  ^-horse- 
power motors. 

The  illustration  shows  some  of  the  lamp  stands, 
frames  for  instruments  and  other  apparatus  that  \$ 
indispensable  to  an  electrical  laboratory.  At  the  left 
is  a  five-horsepower  bipolar  direct-current  Crocker- 
Wheeler  motor  driving  a  four-kilowatt  Wagner  al- 
ternator for  elementary  experimental  work.  The 
main  dynamo  and  motor-testing  laboratory  is  lo- 
cated in  another  room.  A  number  of  ballistic  gal- 
vanometers are  used  in  the  laboratory,  most  of  them 
being  built  in  the  institute,  according  to  the  plans 
of  Associate  Professor  C.  E.  Freeman,  who  has 
charge  of  the  sophomore  and  junior  laboratory 
work.  Railroad  tracks  run  close  to  the  building 
and  to  avoid  the  effect  of  the  vibration  of  the  room, 
caused  by  the  frequent  trains,  special  boxes  sus- 
pended from  steel  springs  have  been  devised  for  the 
galvanometers.     One   of  these  boxes   is   shown   at- 
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tached  to  an  iron  column  in  the  picture.     Among 
the  recent  additions  to  the  lal  [uipment  arc- 

two  lamp   racks,   each   c<  ntaining    150   incandescent 
irranged  that  one  lamp  can  be  connected 
m  circuit  at  a  time.     These  rack-  are  suspended  on 
the  wail  and  do  not  show   in  the  illustration. 

Several  special  anil  important  investigations  an 
carried  on  by  the  faculty  and  students  at 
present.  One  line  of  investigation  that  is  being 
planned  is  10  determine  the  dielectric  strength  of 
various  insulating  materials  for  high  voltages  up  to 
100.000  volts.  The  growing  importance  of  high 
potentials  for  long-distance  transmission  of  alternate 
'.rrents  lends  special  interest  to  this  investiga- 
tion. 

The  work  "i  the  senior  class  of  the  electrical  en- 
gineering department  of  the  institute  is  under  ibc.di 
rection  of  Professor  Irwin  J.  Freeman.  The  seniors 
are  now  at  work  1  duating  theses',  the  fol- 

lowing subjects  having  been  selected:  "Experimental 
Study  of  the    Electric    Furnace.'    by   C.    11     Fisher 


alternating  currents  of  high  frequency  and  low  po- 
tential, which,  at  the  same  time,  conduces  to  con- 
serve the  wine-.  Mr.  Meritens  has  made  an  ap- 
paratus which  consists  of  a  narrow  glass  tube 
through  which  the  wine  to  be  treated  passes.  In- 
side the  tube  there  is  a  series  of  metal  disks.  These 
are  insulated,  ami  each  is  in  communication  with 
one  of  the  terminals  of  an  alternating-current  dy- 
namo. The  speed  of  the  liquid  is  regulated  by  a 
valve,  so  that  it  can  be  subjected  to  the  action  of 
the  current  tor  any  given  time.  It  is  said  that  the 
invention  has  proved  of  considerable  commercial 
value." 


Boston  Elevated  Railway. 

\Yi>rk  on  the  new  elevated  and  subway  system 
..1'  the  Boston  Elevated  Railway  company,  which  is 
lo  be  electrically  equipped  throughout,  is  proceeding 
rapidly.  The  elevated  structure  is  going  up,  ex- 
tensive  alterations  and  additions  are  making  to  the 


FIG     2.      ELBCTRICAL    LABORATORY   OF   THE    ARMOUR    INSTITUTE   OF   TECHNOLOGY. — INSTRUMENT   CASES. 


and  F.  Taylor;  "Effect  of  Hysteresis,  Eddy  Currents. 
etc.  on  Wave  Form,"  by  F.  W.  Zimmerman;  "De- 
sign, Construction  and  Test  of  a  Constant-current 
Static  Transformer,"  by  G.  F.  Hayden  and  F.  P. 
Walther;  "The  Electric  Automobile,"  by  J.  H. 
Tousley;  "Design,  Construction  and  Application  of 
An  Oscillograph,"  by  F.  Y.  Lew;  "Simultaneous 
Telephony  and  Telegraphy,"  by  D.  Harvey  and  H. 
if.  Hausmann;  Design,  Construction  and  Test  of 
a  Special  Laboratory  (Phasing)  Transformer."  bv 
R.  C.  Martin  and  M.  Schlovsky;  "Wireless  Tele- 
graphy," by  A.  T.  Creelman;  "Application  of  Elec- 
tricity to  Some  Important  Chemical  Problems."  by 
I!.  W.  Graff;  "A  Study  of  the  Application  of  Elec- 
trical Energy  to  the  Mining  and  Metallurgy  of 
Gold."  by  W.  T.  Dean. 


Investigating  Correspondence  Schools. 

At  the  recent  annual  meeting  of  the  Northwestern 
Electrical  association  a  committee  was  appointed  to 
report  upon  the  possibilities  and  advantages  of  cor- 

resp I  chool    instruction,    with    the    view    of 

ascertaining  whether  central-station  companies 
!  take  an  interest  in  the  entering  of  their  em- 
on  tin  courses  thus  afforded.  This  com 
mittee  consists  of  I'rofessor  D.  C.  Jackson.  Uni- 
versity ol  Wisconsin,  Madison,  Wis.,  chairman; 
lei  F.  V  Copeland,  president  Edison  Light 
and  Power  company,  I. a  Crosse,  Wis.,  and  H.  L. 
Doherty,  Madison  Gas  and  Electric  company.  Madi- 
son, Wis,  li  is  now-  at  work  collecting  information 
upon  which  in  base  its  report,  which  is  10  be  pre- 
sented at  the  annual  meeting  of  the  association  next 
January.  Professor  Jackson  or  any  member  of  the 
committee  will  be  glad  if  correspondence  schools 
will  forward  particulars  of  their  courses  of  study 
applicable  i"  central-station  employes  throughout 
in.  Northwe  I  Thi  committee  desires  to  .consider 
the  subject  broadly  and  impartially,  and  invit 
co-operation  of  correspondence  schools  to  thai  end. 


Sterilization  of  Wine. 

Until  recently  the  experiments  made  I"  sterilize 
liquids  by  means  of  electricity  have  failed,  says  the 
Electrical  Engineer  of  London,  because  the  applica- 
tion of  continuous  current  decomposes  the  liquid 
and  thus  renders  it  useless,  while  alternating  cur- 
rents <>i  1  iu  frequency  usually  employed  are  not 
sufficient  to  destroy  the  microbes  which  are  the 
..i  the  fermentation  against  which  a  remedy  is 
sought.  "From  a  note  in  El  Telegrafista  Espaiiol 
we  gather,"  continues  Ihc  English  journal,  "that 
according  to  Meritens,  all  microbes  in  wine  can 
be    killed    in   a   few    seconds    by    the    application    of 


subway,  and  a  large  storage-battery  sub-station,  just 
north  of  Corning  street,  is  under  construction. 

Owing  to  the  employment  of  a  deeper  flanged 
wheel  than  those  used  on  the  surface  equipment, 
the  old  guard  for  the  rails  in  the  subway  is  being 
temoved  and  a  six  by  six-inch  stringer  put  down 
in  its  place.  Other  changes  in  the  roadbed  are  the 
lengthening  of  every  third  tie  and  affixing  to  each 
a  plate  for  the  support  of  the  third  rail,  which  is  to 
be  used  instead  of  the  overhead  trolley  in  supplying 
power  to  the  elevated  trains,  and  a  strengthening  of 
all  the  parts  to  meet  the  demands  of  the  new  service. 
The  heavier  equipment  will  also  call  for  a  com- 
plete rearrangement  of  the  present  system  of  illumi- 
nating the  subway  between  the  stations.  The  double 
row  of  incandescent  lamps  now  in  place  under  the 
roof  at  either  side  of  the  trolley  wire  is  to  be  carried 
further  up  and  placed  where  it  will  come  almost 
directly  o\cr  the  center  of  the  cars. 

Of  the  elevated  structure  that  part  of  the  line 
from  City  square,  Charlestown,  across  the  bridge 
lo  Causeway  street,  and  from  Dover  street  up  Wash- 
ington In  the  Roxbury  terminal,  is  practically  com- 
plete. Work  on  the  section'  from  City  square  to 
Sullivan  square  is  actively  under  way.  and  the  Dud- 
Icy   street  terminal  is  also  in  course  of  construction. 

The  time  limit  set  for  the  completion  of  the  first 
section  of  the  elevated  roadway  by  the  legislative 
act  will  not  be  reached  until  a  year  from  next  July, 
and  the  present  stale  of  the  work  gives  assurances 
that  if  will  be  ready  for  use  considerably  ahead  of 
thai    dale. 

lie-  ncxl  section  of  the  structure  to  receive  at- 
tention will  be  I  tint  between  llarlietl  and  Townsend 
streets,  a  location  granted  by  the  Hoard  of  Alder- 
men and  not   included   in   the  original   plans. 

The  trials  of  the  various  systems  of  electric  car 
equipment  will  be  of  much  interest.  Cars  are  now 
being  prepared  for  llu-  altachmenl  of  motors,  brakes, 
healing  apparatus,  etc..  and  il  is  expected  that  the 
tests  will  be  made  in  a  few  day-.  The  bodies  of  a 
few    of   the    cars    have   already    reached    the    storage 

house 1  auseway  street,  and  they  have  attracted 

no  little  public  interest  when  an  inspection  of  them 
was  permitted.  The  three  companies  that  will  enter 
this  contest  an-  the  General  Electric,  Westing- 
house  and  SpragUC  companies.  The  trials  will 
I.,  exacting  in  every  detail,  and  the  winner 
will  undoubtedly  receive  a  large  contract  as 
lie-  reward  of  .ni-q-.s.  It  is  expected  that  many  of 
the  leading  electrical  experts  of  the  country  will  be 
present  and  witness  the  tests.  No  contracts  for 
equipment  have  s,,  f;,r  been  made,  and  none  will  be 
until-  this  question  of  superiority  of  apparatus  and 
sj  stem,  has  I"  .11  determined. 


Pan-American  Exposition. 

Elaborate  designs  have  recently  been  completed 
for  the  Electricity  building  for  the  Pan-American 
Exposition,  lo  be  held  at  Buffalo,  N.  V.,  May  1  to 
October  31,  1901.  Displays  of  all  kinds  in  the  prac- 
tical and  artistic  uses  of  electricity,  together  with 
complete  exhibits  of  electrical  machinery  and  ap- 
pliances, are  to  be  conspicuous  features  of  the  ex- 
position. 

The  designs  contemplate  a  handsome  and  com- 
modious building,  such  as  is  shown  in  Fig.  1.  The 
structure  is  to  be  500  feet  front  east  to  west  and  150 
feet  wide,  giving  an  exhibition  space  of  75,000 
square  feel. 

The  south  facade  fronts  the  Mall  and  the  north 
fronts  the  Midway.  The  oust  end  is  toward  the  mas- 
sive electric  tower,  while  the  west  end  faces  the 
grand  canal.  The  building  is  long,  low  and  invit- 
ing. The  design  of  the  facades  shows  artistic  group- 
ing. The  openings  of  the  pergola-like  loggias, 
placed  at  frequent  intervals,  present  a  delightful  ef- 
fect, showing  more  and  more  of  the  reveals  of  the 
pilasters  and  openings  as  the  eye  travels  to  the  end 
of  the  building  farthest  away  from  the  observer. 

There  is  a  pleasing  ending  at  each  corner  of  the 
building,  with  a  low-domed  pavilion  tower,  and  the 
building  is  interrupted  at  the  center  by  the  double- 
towered  entrance.  This  entrance,  wide  and  high, 
is  spanned  by  an  ornamental  arch  and  supported 
each  side  by  columns.  The  towers  also  have  minor 
entrances  through  them. 

The  connecting  work  between  the  towers,  the  tow- 
ers themselves,  the  pavilions  at  the  corners  of  the 
buildings  and  similar  places  are  to  be  brilliantly 
illuminated  and  made  gay  with  banners  and  flags. 

The  modeled  relief  work  of  the  building  is  of 
choicest  design.  The  general  ornamentation  of  the 
building  is  to  be  frescoes  in  an  interesting  mixture 
of  reds,  greens  and  yellows.  The  general  color 
scheme  follows  that  of  the  Machinery  and  Trans- 
portation building  and  other  groups  of  buildings  of 
the  exposition.  The  building  was  designed  by  Green 
&  Wicks  of  Buffalo. 

A  plan  of  the  grounds  and  buildings  of  the  Pan- 
American  Exposition  is  shown  in  Fig.  2.  The  plan 
has  been  completed  after  a  protracted  and  painstak- 
ing study  of  the  grounds  and  their  surroundings, 
and, with  a  keen  appreciation  of  all  the  requirements 
of  an  exposition  upon  the  scale  of  magnificence 
contemplated.  The  exposition  grounds  include  350 
acres,  of  which  133  acres  are  improved  park  lands, 
a  part  of  Delaware  Park.     Their  situation  is  in  the 


FIG.   2.       PAN-AMERICAN    EXPOSITION.  —  PLAN   OF    GROUNDS 
AND    BUILDINGS. 

northern  part  of  the  city,  accessible  from  every 
direction. 

The  visitor  wdio  approaches  the  exposition  from 
(he  south  will  enter  the  grounds  on  Lincoln  Park- 
way, a  broad,  shaded  boulevard.  Once  inside  the 
gates,  the  station  of  the  intramural  railway,  which 
encircles  the  grounds,  is  at  the  left.  On  the  right  is 
the  Refectory.  Also  on  the  left  is  the  Albright 
Ail  Gallery  (Fig.  1  on  the  diagram).  The  perma- 
nent building  erected  bv  the  Stale  of  New  York 
(o).  the  lake  (B).  North  Bay  (C)  and  Music- 
Gardens  (  F)  arc  near  the  entrance.  Directly  east 
of  the  Fore  Court  |E)  is  the  court  of  the  state 
and  foreign  buildings  (ID.  The  court  is  about  1,000 
feel  long  and  contains  many  buildings  representing 
the  leading  states  and  nations  of  the  three  Americas. 

The   Grand   Court  is  formed   by  the   main  group 
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of  exposition  buildings.  It  is  of  the  shape  of  an 
inverted  T.  The  Approach.  Fore  Court  and  Bridge 
are  about  i.coo  feet  in  length,  300  feet  wide.  The 
Main  Court  is  2,000  feet  long,  500  feet  wide,  and  the 
transverse  court,  across  the  Esplanade,  is  1,700  feet 
from  east  to  west.  On  either  side  of  the  Triumphal 
Bridge  are  the  Mirror  Lakes  (.1-1).  These  are  a 
part  of  the  grand  canal  which  completely  encircles 
the  great  group  of  buildings,  and  upon  which  the 
visitor  may  ride  in  one  of  the  many  electric  launches 
or  take  a  more  leisurely  trip  in  a  Venetian  gondola. 

Standing  on  the  Esplanade  and  facing  north  the 
great  group  of  buildings  at  the  right,  at  the  extreme 
east  end  of  the  transverse  court,  are  those  of  the 
federal  government  (2-2-2).  At  the  far  western 
end  of  the  broad  transverse  court  is  the  Horticultural 
building  (7),  220  feet  square,  flanked  on  the  north 
by  the  Graphic  Arts  building  (6),  and  on  the  south 
by  the  Forestry  and  Mines  building  (5).  They  are 
connected  by  circular  arcades,  forming  a  broad  court 
similar  to  that  enclosed  by  the  government  group. 
Behind  the  arcades  are  the  conseivatories. 

Immediately  north  of  the  Esplanade  is  the  Court 
of  the  Fountains  tQ).  At  the  right  is  the  Ethnologi- 
cal building  (3),  and  at  the  left  the  Music  building 
(4),  each  150  feet  square.  The  Court  of  the  Fountains 
is  to  be  the  great  centerpiece  of  the  exposition. 
Here  the  principal  electrical  displays  are  to  take 
place. 

Opposite  the  Court  of  the  Fountains  are  the  two 


massive  architectural  works,  besides  the  numerous 
slate  and  foreign  buildings,  buildings  for  special  ex- 
hibits, public  comfort  and  other  purposes.  The  ex- 
tensive use  of  trees,  shrubs,  flowers  and  aquatic 
pools  will  relieve  the  severity  that  is  usually  encoun- 
tered in  exposition  groups. 


COMMUNICATIONS. 


Lightning  Phenomena. 

To  the  Editor  of  the  Western  Electrician : 

I  notice  in  your  issue  of  March  3d  a  short  article 
on  "Serpentine  Lightning."  It  describes  a  very  rare 
phenomenon,  and  I  trust  that  the  notice  may  lead 
to  closer  observation.  I  may  be  permitted  to  observe 
that  the  remark  that  the  various  forms  of  lighting 
cbserved  are  due  to  the  varying  resistance  of  the  at- 
mosphere is  mine.  An  almost  endless  variety  of 
experiments  can  be  performed  with  an  induction 
machine  and  exhausted  glass  tubes.  I  have  found 
that  the  effect  obtained  by  placing  burnt-out  in- 
candescent-light globes  between  the  terminals  of 
the  machine  is  both  pleasing  and  instructive. 

Thunderstorms  are  very  common  here.  They 
appear  to  form  in  the  hills  to  the  southwest.  I 
have  often  watched  the  lightning  pass  from  cloud 
to  cloud,  and  extend  along  the  horizon  many  miles. 
At   other   times   the   electricity  passes   between   the 
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big  buildings  of  the  exposition,  the  Machinery  and 
Transportation  building  (11)  on  the  west  and  the 
Manufactures  building  (10)  en  the  east.  These  are 
each  500  by  350  feet,  and  each  has  a  beautiful  tropi- 
cal court  with  an  aquatic  pool  in  the  center. 

The  visitor,  proceeding  northward,  now  comes  to 
the  Mail,  a  broad  street  shaded  with  tall  poplars. 
To  the  right  is  the  big  Agricultural  building  (12), 
500  by  150  feet,  and  to  the  left  the  Electricity  build- 
ing (13),  of  the  same  general  proportions.  East  of 
the  Agricultural  and  Manufacturers  buildings  an: 
the  live-stock  exhibits  (18).  West  of  the  Machinery 
and  Transportation  building  is  the  Service  building 
(17),  the  headquarters  for  all  the  exposition  officers 
and  departments  of  public  service  that  are  required 
on  the  grounds. 

The  massive  steel  tower  (14)  divides  the  Court  of 
the  Fountains  from  the  Plaza.  It  stands  in  a  large 
aquatic  basin,  and  a  picturesque  bridge  enables  the 
visitor  to  reach  it  from  the  Plaza.  In  the  tower,  at 
the  height  of  70  feet,  is  a  large  restaurant.  There 
are  promenade  floors  at  various  heights  and  a  bal- 
cony near  the  summit,  from  which  a  birdseye  view 
of  the  exposition,  the  city,  Lake  Erie,  Niagara 
River  and  the  open  country  may  be  obtained.  All 
the  floors  are  reached  by  means  of  elevators. 

The  Plaza  (Y)  is  500  feet  by  350  feet.  Standing 
«t  the  Tower  Bridge,  at  the  right,  is  the  Stadium 
building  (Z),  341  feet  long  by  52  feet  wide,  with  tow- 
ers 164  feet  high.  This  ornate  building  forms  the 
entrance  to  the  Athletic  Field  or  Stadium  (O). 
where  25.000  people  may  be  seated  tu  witness  the 
high-class   athletic   contests    to   be   provided. 

On  the  west  side  of  the  Plaza  is  a  large  restaurant 
building  (V),  of  the  same  dimensions  as  the  Stad- 
ium entrance.  This  forms  also  the  entrance  to  the 
Midway,  to  which  20  acres  of  space  are  devoted. 
The  plan  of  the  Midway  is  somewhat  the  form  of 
an  anchor  with  a  serpentine  street  and  an  extra  cross 
street. 

At  the  north  side  of  the  Plaza  is  the  Propylxa 
1 1  1.  consisting  of  two  monumental  entrances  con- 
nected by  a  curved  colonnade  forming  a  highly 
ornamental  screen  and  separating  the  railway  station 
from  the  exposition.  It  is  at  this  station  that  the. 
steam  railway  trains  from  all  parts  of  the  country 
will  discharge  such  of  their  passengers  as  desire  to 
go  direct  to  the  exnosition.  Electric  cars  will  con- 
nect for  all  parts  of  the  city. 

There  are  to  be  more  than  20  large  buildings  and 


clouds  and  the  earth.  There  is  a  point  on  the  hills, 
about  two  miles  away,  where  this  phenomenon  is 
frequently  observed.  When  the  lightning  appears 
to  pass  from  the  clouds  to  the  earth  much  destruc- 
tion of  property  results,  especially  of  large  barns. 
These  barns  are  usually,  in  the  season  of, thunder- 
storms, filled  with  new  hay  or  grain.  They  are 
highly  heated  before  the  storms,  and  a  column  of 
moist  air  ascends  from  them  to  a  great  height,  form- 
ing a  conductor  for  the  electricity  in  the  upper  air. 
If  a  highly  charged  cloud  passes  near  this  column. 
i.  e.,  within  striking  distance,  the  barn  is  often 
"struck."  Many  people  object  to  cupola?  and  open 
doors,  claiming  that  they  "draw"  the  lightning. 
When  the  lightning  appears  in  vertical  purple  chains  ' 
destruction  is  sure  to  follow.  The  air  is  dry  and 
the  resistance  great  on  these  occasions. 

JOHN  W.  KALES. 
Franklinville.   N.  Y.,  March  8,   1900. 


Meter  Rates  and  Discounts. 

To  the  Editor  of  the  Western  Electrician: 

In  regard  to  getting  an  absolutely  equitable 
method  of  charging  current,  Mr.  Doherty  [Western 
Electrician,  March  3d,  page  J29]  is  correct  in  say- 
ing that  no  absolutely  fair  method  can  be  devised 
applicable  to  all  cases. 

In  a  special  case,  however,  of  a  station  supply- 
ing only  one  customer,  Mr.  Doherty  and  all  would 
agree  that  the  principal  of  the  Wright  demand  sys- 
tem is  absolutely  equitable.  For  instance,  a  station 
supplying  only  one  customer  must  have  plant  and 
equipment  necessarj'  to  supply  this  customer's  maxi- 
mum demand.  The  station  must  pay  interest,  main- 
tenance and  depreciation  "on  this  first  cost.  This 
amount  is  proportional  to  the  maximum  demand  of 
the  customer,  and  the  customer  should,  therefore, 
pay  the  station  an  amount  propojtional  to  his  maxi- 
mum demand  sufficient  to  reimburse  the  station  for 
these  excesses. 

The  station  must  also  pay  for  coal,  water  and  op- 
crating  expenses  sufficient  to  furnish  the  current 
used  by  the  customer.  These  operating  expenses 
are  proportional  to  the  average  use  of  the  current,  as 
shown  by  the  kilowatt-hour  meter,  and  the  customer 
should  therefore,  reimburse  the  station  for  these 
operating  expenses  by  paying  a  given  amount  per 
kilowatt-hour  in  addition  to  the  amount  paid  for 
the  maximum  demand. 


Of  course,  it  may  be  said  that  it  is  practically 
impossible  to  divide  all  the  expenses  between  the 
standmg-by  charges  and  operating  expenses.-  since, 
for  instance,  the  portion  of  the  coal  used  to  supply 
the  heat  lost  by  radiation  from  the  steam  pipes  is, 
strictly  speaking,  a  standing-by  charge  proportion- 
ate to  the  size  of  the  steam  pipes,  which  is  propor- 
tional to  the  maximum  demand,  rather  than  an  op- 
erating expense  proportionate  to  the  kilowatt-hours. 
Leaving  out,  however,  such  small  questions  of  detail 
w-hicn  are  not  practically  important,  the  principle  of 
the  Wright  demand  system  furnishes  an  absolutely 
fair  method  for  determining  the  charges  when  a  sta- 
t:on  supplies   a   single  customer. 

In  the  case,  however,  where  a  station  supplies  sev- 
eral customers.  Mr.  Doherty  is  correct  in  saying 
that  no  absolutely  fair  method  can  be  determined 
Suppose,  for  instance,  a  station  supplies  two  custom- 
ers whose  maximum  demand  is  the  same,  but  comes 
at  different  times.  In  that  case  the  station  need 
have  only  plant  to  supply  one  of  the  customers 
at  a  time.  If  each  customer  pays  the  same  amount 
that  he  would  have  paid  if  he  had  been  the  only 
customer,  the  station  gets  twice  the  amount  that  is 
necessary  to  pay  its  standing-by  charges,  which  of 
course,  is-  not  equitable.  If  each  customer  pays  one- 
half  the  amount  that  he  would  have  paid  if  he  had 
been  the  only  customer,  the  total  amount  received 
by  the  station  for  standing-by  charges  is  just  suffi- 
dent  to  cover  these  charges,  and  the  method  is  usu- 
ally equitable.  It  may  happen,  however, 
that  one  customer  cannot  afford  to  use 
the  current  at  all  unless  he  pays  a  rate 
a  good  deal  less  than  this,  while  the  sec- 
ond customer  can  afford  to  use  it  at  a 
rate  a  good  deal  more  than  this.  If, 
therefore,  the  principle  is  adopted  that 
the  standing-by  charges  are  divided 
equally  between  them,  the  first  customer 
does  not  take  the  current  at  all,  while 
the  second  customer  has  to  pay  all  the 
standing-by  charges.  On  the  other  hand, 
if  the  first  customer  is  allowed  to  use  the 
plant  while  paying  only  one-fourth,  we 
will  say,  of  the  standing-by  charges,  he 
can  afford  to  do  so,  and  this  reduces  the 
amount  paid  by  the  second  customer  and 
is  therefore  an  advantage  to  him,  even 
though  he  is  paying  a  great  deal  higher 
rate  for  the  same  service  than  the  first 
customer. 

The  discussion,  perhaps,  turns  on  ex- 
actly what  is  meant  by  the  word  "equit- 
able." In  the  case  above  illustrated  one 
customer  pays  a  great  deal  more  than  the 
other  customer,  although  each  gets  the 
same  service.  This  might  be  called  an 
inequitable  system  of  iates,  since  the  cus- 
tomers do  not  pay  on  the  same  basis,  and 
yet  it  gives  better  satisfaction  to  both  cus- 
tomers than  if  they  were  each  asked  to 
pay  the  same  amount  on  a  theoretically 
equitable  system. 
The  Wright  demand  system  charges  each  cus- 
tomer an  amount  proportional  to  the  operating  ex- 
pense necessary  for  supplying  that  customer,  and 
it  charges  him  an  amount  proportional  to  the  stand- 
ing-by charges  that  would  be  necessary  to  supply 
him  if  he  were  the  only  customer.  It  is  not  a  per- 
fect system,  since  it  does  not  take  account  of  the 
practical  difficulty  of  determining  exactly  which  are 
operating  expenses  and  which  are  standing-by 
charges,  although  this  practical  difficulty  is  a  very 
small  one  when  it  comes  to  the  question  of  deter- 
mining rates.  Neither  is  the  Wright  demand  sys- 
tem a  perfectly  fair  system  in  all  cases,  since  it  di- 
vides the  saving  due  to  the  customers  using  their 
demands  at  different  times  between  these  customers, 
in  proportion  to  their  maximum  loads,  while,  as 
shown  above,  it  may  sometimes  be  better  that  all 
cr  nearly  all  of  these  charges  should  be  borne  by 
one  customer,  while  the  other  customer,  on  account 
of -special  conditions,  should  get  the  same  service  at 
a  great  deal  lower  rate. 

The  Wright  demand  system,  however,  worked 
with  due  regard  to  local  conditions,  furnishes  by 
far  the  best  means  that  have  yet  been  devised  for  di- 
viding the  charges  among  the  different  customers, 
and  while  theoretically  a  more  perfect  system  might 
be  devised,  the  Wright  demand  system  seems  to  be 
practically  as  near  the  perfectly  equitable  system 
as  can  be  used  without  an  infinite  expense  for  book- 
keeping, computations,  monthly  records,  etc.,  for 
each  customer. 

The  success  of  the  Boston  and  Chicago  Edison 
systems,  two  of  the  most  successful  electric-lighting 
systems  in  the  world,  both  of  which  use  the  Wright 
demand  system,  is  an  eloquent  argument.  The  Bos- 
ton Edison  company,  after  some  years'  experience 
with  the  Wright  demand  system  on  a  portion  of  its 
customers,  has  just  placed  an  order  for  over  2,000 
additional  Wright  demand  meters. 

R.    S.    HALE. 
Boston,  Mass..  March  12,  1900. 


A  minority  report  from  the  interstate  and  foreign 
commerce  committee  has  been  submitted  to  the 
House  at  Washington,  in  which  the  laying  of  an 
SS.ooo.ooo  government  cable  across  the  Pacific  is 
favored  instead  of  a  subsidized  private  line,  with  a 
government  bonus  of  $300,000  annually,  as  proposed 
by  the  majority  of  the  committee  a  few  days  ago. 
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American  Street-railway    Apparatus  in 
Hull. 

The  city  of  Hull,  upon  the  east  coast  of  York- 
shire,   England,   is   situated  upon   a   broad   estuary, 

opening  to  the  North  Sea.  It  is  the  most  impor- 
tant seaport  upon  the  northeast  coast  of  England, 
having  been  settled  over  Kco  years  ago  by  predatory 
bands  men.     The  principal  trade  of  Hull 

is  with  Scandinavia  and  Northern  Europe. 
Things  change  slowly  with  such  racial  antecedents. 
In  1895  the  c<  rporation  of  Hull  bestirred  itself  and 
bought  up  the  horse  tramways,  the  existing  com- 
n  in  liquidation  for  some  years. 
Electric  traction  has  now  been  introduced,  and 
the  lines  have  been  entirely  re-laid.  The  old  rolling 
stock  ondemned.     Three  months  ago  two 

of  the  new  lines,  in  Anlaby  Road  and  Hessle  Road, 
were  opened  for  traffic.  Each  of  these  sections  is 
about  two  miles  in  length.  Other  lines  tinder  con- 
struction will  make  the  total  length  about  10  miles. 
The  track  is  laid  with  04-pound  girder  rails,  in  60- 
-.  with  a  center  groove.  The  gauge  is 
standard,  the  rails  being  laid  upon  continuous 
stringers    of    creosoted    redwood,    four    by    seven 


small  one  for  inspection  purposes  and  a  somewhat 
larger  one  for  repairing.  At  the  terminus  of  the 
Anlaby  Road  line  another  ear  shed  with  tepair  shop 
attached  is  in  course  of  construction.  The  new  elec- 
tric lines  in  Hull  are  very  popular  and  have  de- 
veloped a  large  traffic.  Upon  the  opening  day 
nearly  9.000  passengers  were  carried  by  nine  cars 
within  a  space  of  six  hours. 

The  motor  used  on  the  Hull  system  is  shown  in 
Fig.  J.  It  is  designed  especially  for  narrow-gauge 
roads,  where  slow  speed  is  required,  but  it  can  be 
Used  on  track  of  any  width.  This  motor  is  supplied 
exclusively  for  foreign  service.  In  Fig.  3  is  shown 
the  truck  used  under  the  cars  of  the  Hull  street- 
railway    system. 


SCIENTIFIC  PROGRESS  ABROAD. 

Among  the  subjects  which  are  now  engaging  the 
attention  of  electrical  pioneers,  space  telegraphy  still 
occupies  the  foremost  place,  though  the  mysterious 
properties  oi  Becquerel  rays  have  distracted  the  in- 
terest of  those  with  whom  immediate  utility  is  no 
object.  It  can  hardly  be  said  that  the  theory  of 
space   telegraph)    has   made   any   very   decided   ad- 


FIG.     I.       AMERICAN    STREET-RAILWAY    APPARATUS    IN    HULL. — ELECTRIC    MOTOR    CAR. 


inches;  the  concrete  foundation  of  the  paving  is  car- 
ried down  under  these  stringers,  and  the  rails  are 
I. oil  ill  at  intervals  of  three  feet  six  inches  to  the 
underside  of  this  concrete.  The  lines  are  practically 
level  and  there  are  no  serious  curves.  The  over- 
head work  of  the  Anlaby  Road  is  carried  on  center 
pol  5,  presenting  a  handsome  appearance,  while  on 
the  Hessle  Road,  -ide  poles  placed  inside  the  curb 
arc  used.  The  power  house  has  been  equipped  with 
the  lates!  economical  devices.  Three  generators, 
driven  by  steam  engines,  develop  about  1,200  horse- 
power. 

The  new  cars  provided  for  the  service  of  the  lines 
have  been  very  artistically  finished,  being  painted 
cherry  red  and  cream  color.  They  are  equipped 
with  Brill  trucks  and  Wcstinghouse  street-railway 
motors.  The  seating  capacity  is  for  22  inside  and 
20  outside  passengers.  In  this  connection  it  may 
be  well  to  state  that  in  England  it  is  a  penal  offense 
io  carry  even  one  passenger  in  excess  of  the  num- 
ir  which  each  car  is  licensed.  The  Westing- 
house Electric  and  Manufacturing  company  has 
shipped  45  double  equipments  for  a  similar  number 
of  cars,  the  motors  being  conservatively  rated  at  25 
horsepower  each.  The  level  track  and  absence  of 
curves,  coupled  with  the  limitation  in  the  number 
of  passengers,  make  these  motors  eminently  suitable 
in  iln-  service.  Each  car  is  provided  with  12  elec- 
tric lamps,  of  which  the  two  rear  lamps  are  always 
cut  out.  They  are  connected  five  in  series  across 
the  500-volt  mains.  The  cars  have  railway  hearings 
and  wheels  with  center  flanges  to  suit  the  grooving 
in  the  rails.  Upon  the  opening  day  the  new  electric 
cars  were  crowded  with  passengers.  A  view  of  one 
of  them  1-  shown  in  Fig.  1. 

The  Westinghouse  motor  is  suspended  on  it-  two 
bearings  mi  the  car  axle,  and  at  ils  oilier  end  by 
a  nose  supported  through  springs  from  the  bogie 
frame  in  the  usual  manner.  The  rated  output  of 
the  motor  i>  25  horsepower,  but  tit  times  a  much 
greater  torque  can  be  exerted.  The  gear  litis  a  ratio 
of  .(.NO  to  1.  and  is  single-reduction,  enclosed  in  an 
ml  tight  case.  The  car  wheels  are  .to  inches  in  di- 
ameter. The  controllers  follow  the  Westinghouse 
practice.  The  usual  reversing  switch  is  provided, 
and  within  the  controller  is  also  a  commutator  for 
cutting  out  one  m>  it  ir. 

A  large  ear  shed,  affording  space  for  so  cars,  has 
been  built  at  Liverpool  street,  a  turning  out  of  the 
Hessle    Road.     This   is   furnished    with   two   pits — a 


vances  of  late.  Nothing,  at  least,  has  been  published, 
except  a  remarkable  article  by  that  well-known 
Hindoo  physicist,  Professor  Jagadis  Chunder  Bose,1 
dealing  with  the  theory  of  coherers.  Up  to  the  pres- 
ent, Lodge's  welding  theory  has  held  the  field.  Ac- 
cording to  this  theory,  the  increase  in  conductivity 
produced  in  a  Marconi  coherer  is  due  to  the  welding 
logether  of  the  metallic  particles  by  minute  sparks 
between  them,  produced  by  the  electrical  waves  which 
impinge  upon  them.  Bose  shows  that  this  "mass 
action"  does  take  place  in  all  conducting  substances. 


phenomena  has  been  rapid,  and  has  led  to  some 
highly  interesting  discoveries.  The  source  of  the 
energy  of  -these  rays  is  still  hidden.  They  seem  to 
be  generated  out  of  nothing,  for  the  substances 
which  yield  them  apparently  possess  an  inexhaust- 
ible store  of  them,  even  when  kept  in  a  vacuum  for 
months,  and  as  the  rays  are  capable  of  converting 
oxygen  into  ozone,  reducing  sensitive  silver  salts, 
tind  lighting  up  fluorescent  screens,  their  output  "of 
energy  is  very  appreciable,  and  may  by  and  by  be 
of  far-reaching  practical  importance.  The  work  of 
Henri  Becquerel"  himself,  of  P.  Curie1  and  his 
Polish  wife,  and  of  B.  Walter  in  Germany  has 
brought  out  the  fact  that  Becquerel  rays  are  by  no 
means  of  a  uniform  kind.  Some  of  them  are  de- 
flected by  a  magnet,  while  others  are  not.  Sklodow- 
ska  Curie's  "polonium  rays"  are  not  deflected.  They 
tire  propagated  in  straight  lines  in  the  strongest  mag- 
netic field.  And  yet  they  have  very  little  penetrating 
power.  "Radium  rays,"  on  the  other  hand,  are  de- 
flected by  a  magnet,  and  have  considerable  penetra- 
tive power.  It  might  be  concluded  that  the  rays, 
like  cathode  rays,  consisted  of  minute  charged  par- 
ticles. But  then  they  should  also  be  deflected  by 
an  electrostatic  field,  and  "nobody  has  yet  succeeded 
in  pioving  that.  Besides,  it  is  difficult  to  conceive 
where  the  particles  should  come  from  if  the  radi- 
ating substance,  placed  in  a  vacuum,  does  not  lose 
weight  for  months.  Even  light  waves,  as  we 
know,  are  subject  to  some  kind  of  magnetic  in- 
fluence. It  seems  very  likely  that  the  complete  in- 
vestigation of  Becquerel  radiation  will  lead  to  some 
very  far-reaching  and  important  generalizations. 

Among  other  recent  work  may  be  noticed  the  in- 
teresting attempts  made  by  S.  Meyer  and  J.  Konigs- 
berger  to  discover  the  law  underlying  the  magnetic 
properties  of  the  elements.  These  magnetic  proper- 
ties-are still  far  from  being  accurately  known,  as  the 
combined  difficulty  of  small  quantities  of  the  rarer 
elements  and  small  forces  renders  quantitative  results 
almost  unobtainable.  Some  light  is,  however,  be- 
ginning to  appear  in  this  chaos.  A  definite  connec- 
tion appears  to  exist  between  the  atomic  volume  of 
an  element  and  its  atomic  susceptibility. 

Zeeman  has  verified  the  lack  of.  symmetry  in 
some  examples  of  the  iron  spectrum  produced  by  a 
magnetic  field,  and  has  thus  corroborated  a  modi- 
fication of  his  theory  predicted  by  Voigt,  which  im- 
plies that  a  magnetic  field  exerts  a  directing  influence 
on  the  orbits  of  the  ions,  whose  oscillations  produce 
the  phenomena  of  light. 


Uses  of  Electricity  in  the    Philadelphia 
Clock. 

What  is  said  to  be  one  of  the  three  great  clocks 
in  the  world  is  that  in  the  tower  of  the  large  mu- 
nicipal building  recently  erected  in  Philadelphia. 
The  clock  is  362  feet  six  inches  above  the  street 
level  and  its  four  dials  are  each  25  feet  in  diameter. 
In  the  clock  room,  which  is  located  200  feet  below 
the  dials,  and  is  built  of  plate-glass  and  metal,  are 
located  a  large  astronomical  clock  and  an  auxiliary 
clock.  This  room  is  kept  at  a  constant  temperature 
of  75°  Fahrenheit  by  means  of  a  small  electric  heater 
controlled  by  a  thermostat.  There  is  also  an  elec- 
tric key  in  the  room,  which  is  automatically  opened 
every  day  at  noon  and  the  beats  of  the  standard 
clock  in  the  Washington  Observatory  are  exactly 
recorded.  Compressed  air,  furnished  by  a  three- 
cylinder  compressor,  operates  the  time-indicating 
mechanism  of  the  clock.  The  compressor  is  driven 
by  two  electric  motors,  working  independently  and 
either  having  sufficient  power  to  operate  the  machine 
alone.     At   night   the   dials   are   illuminated   by  600 


FIG.    2.       AMERICAN    STREET-RAILWAY    APPARATUS   IN    HULL. — TYPE    OF    MOTOR   EMPLOYED. 


but  that  it  is  often  entirely  masked  by  a  "molecu- 
lar" action  which  consists  in  the  production  of 
some  allotropic  form  r,f  the  metal,  which  may  or 
may  not  have  a  higher  conductivity.  Almost  any 
metallic  powder  may  be  made  to  show  an  increase 
or  a  diminution  of  conductivity,  according  to  the 
intensity  of  the  waves  impinging  upon  it.  Potassium. 
arsenic  and  sliver  show  this  very  strikingly.  The 
obvious  practical  application  of  this  fact  is  to  "de- 
ci  here"  the  receiver  by  a  subsequent  wave  of  differ- 
1  in  intensity,  instead  of  doing  it  mechanically,  but 
Bose  does  not  seem  to  have  attempted  this. 
The  advance  in  the  unraveling  of  Bccquerel-ray 
1.  London  Electrician,  February  23.  1900. 


incandescent  lamps,  which  are  automatically  lighted 
at  night  and  turned  off  in  the  morning  by  an  in- 
genious pneumatic  device,  it  being  possible  to  change 
the  time  of  lighting  at  will. 


Hon.  Thomas  N.  Hart,  the  new  mayor  of  Boston, 
has  inaugurated  a  policy  of  retrenchment  in  the  force 
of  city  employes,  one  of  his  moves  being  the  clos- 
ing of  the  electrical  and  repair  departments,  whose 
work  hereafter  will  be  done  by  the  contract  system 
tinder  competitive  plans. 

2.  Coinptes  Re-ndus,  January  and  February,  1900 

3.  Annalen  der  Physik,  N0.1,  igno. 
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Electricity  in  Switzerland. 

The  Swiss  government  has  at  present  a  plan  un- 
der consideration  for  the  utilization  of  the  water- 
power  of  the  Rhine  in  the  canton  of  Zurich.  The 
Rhine  runs  through  the  canton  at  a  length  of  about 
26  miles.  The  quantity  of  water  varies;  in  its  up- 
per course  from  2,450  to  35,000  cubic  feet,  and  its 
lower  from  2,800  to  87,500  cubic  feet  per  second. 
The  origin  of  this  plan  can  be  traced  back  as  far 
as  1890,  when  a  company  in  the  industrious  city 
of  Winterthur  asked  for  a  concession  to  establish  an 


the  use  of  electricity.  Among  the  new  installations 
may  be  noted  the  electric  plant  at  Sihl.  This  plant, 
like  so  many  others  frequently  seen  in  Switzerland, 
supplies  cheap  motive  power  to  the  surrounding  in- 
dustries. The  Sihl  central  station  supplies  quite  a 
number  of  industrial  centers  along  the  left  branch 
of  the  Zurich  Sea  with  power  and  electric  light, 
such  as  the  cities  of  Richterswyl  (4,000  inhabitants), 
Wadenswyl  (7,000),  Horgen  (6,500),  Oberried 
(4,000)  and  Thalwyl  (5,000),  as  well  as  several  cities 
in  the  mountain  districts.  The  power  is  derived 
from  the  mountain  stream  Sihl,  which  forms  a  large 
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FIG.    2.       ELECTRICITY    IN    SWITZERLAND. MOTOR    CAR    AND    TRAILER    ON    THE    THUN-BURGDORF    RAILWAY. 

electric  plant  at  the  falls  of  Schaffhausen.  Soon  bay  near  the  city  of  Huetten.  The  available  water- 
afterward  another  application  was  made  by  the  city  power,  under  normal  conditions,  is  from  1,600  to 
of  Zurich  for  the  permission  to  utilize  the  water  2,000  horsepower.  Uninsulated  conducting  wires 
power  of  the  Rhine  at  Rheinau,  from  which  it  was  are  used  exclusively.  Railways  are  crossed  above 
to  be  transmitted  to  Zurich.  No  sooner  did  this  ground  by  means  of  lattice  pillars  and  a  strong  pro- 
become  known  than  the  other  cities  situated  near  tective  net.  Fig.  I  shows  such  a  railway  crossing, 
the  Rhine  became  alarmed"  at  the  idea  of  the  whole  combined  with  a  transforming  house.  About  800 
power  of  the  Rhine  being  monopolized  by  the  above-  horsepower  is  furnished  to  factories,  the  price  of 
mentioned  cities,  and  a  protest  against  the  granting  which,  for  each  horsepower,  is  as  follows: 
of  the  concessions  was  made  to  the  authorities,  the  r?             t_                                                a-T„„ 

principal  point  of  which  was  that  the  canton  itself       lov     :   horsepower    $100  per   annum 

ought  to   take  the  matter  in   hand   and   divide  the       *™     3  ^sepower    84  per  annum 

power   among   all   the   surrounding   districts.     The       £or     5  horsepower    74  per  annum 

F      ,,  t?  ,    ,,  .   &  r     -  j    ,  ,       tor   10  horsepower    58  per  annum 

result   was    that   the   government   refused   to   grant       p  horsepower    48  per  annum 

the  concessions  for  the  present,  and  at  the  same  *  * 
time  caused  an  examination  to  be  made  regarding  Another  electric  plant  of  the  same  kind,  the  power 
the  possibility  of  realizing  the  proposed  scheme.  plant  Les  Clees-Yverdon  in  the  canton  of  Waadt, 
These  investigations  resulted  in  a  proposal  being  supplies  about  20  cities  and  towns  with  electric 
made  by  the  authorities  on  September  16,  1897,  of  light.  Within  this  district  a  great  industrial  activity 
the  canton  utilizing  the  power  of  the  Rhine.  This  takes  place.  Yverdon,  for  instance,  has  several  large 
proposal,  however,  has  not  yet  been  definitely  ac-  engineering  works  and  numerous  factories.  St. 
cepted.  Croix  and  l'Auberson,  located  up  in  the  mountain 
The  intention  was  to  have  four  power  stations —  districts,  are  known  for  their  manufacture  of  mu- 
st the  Rhine  Falls,  Rheinau,  Eglisau  and  Weiach,  sical  boxes.  In  these  two  towns  there  are  more  than 
with  a  total  power  of  more  than  25,000  horsepower  20  such  factories,  of  which,  before,  only  a  few  used 
under  favorable  water  conditions.  The  supply  of  steam  power,  owing  to  the  high  price  of  coal.  All 
power  needed  by  the  city  of  Zurich  is  estimated  at  these  factories  now  have  electric  motors.     Only  a 


FIG     3.       AMERICAN    STREET-RAILWAY    APPARATUS 

more  than  10,000  horsepower,  and  that  of  Winter- 
thur at  about  4,000,  so  that,  when  to  this  is  added 
the  power  needed  by  the  other  cities,  the  whole  avail- 
able supply  of  power  may  soon  be  expected  to  be 
disposed  of.  The  cost  of  these  plants  will  be  quite 
considerable.  It  has  been  estimated  that  the  power 
station  alone  will  involve  an  expenditure  of  16,480,- 
coo  francs  (about  $3,200,000),  while  the  total  cost  is 
estimated  at  about  22,000,000  francs  ($4,400,000). 

Many  new  electrical  plants  have  lately  sprung 
up  in  Switzerland.  The  country  is  an  ideal  field 
for  electrical  transmission.  Absolutely  destitute  of 
coal  on  the  one  hand,  and  with  abundant,  powerful 
waterfalls  on  the  other,  it  is  especially  adapted  for 


IN    HULL. — TRUCK    FOR    ELECTRIC  MOTOR    CAB. 

short  time  after  the  plant  was  in  operation  no  less 
than  80  motors  had  come  in  use,  of  a  capacity  of 
from  one-tenth  to  120  horsepower.  The  price  of 
the  power  is  very  low.  For  small  motors,  which 
are  only  used  in  the  winter  time  between  eight 
o'clock  in  the  morning  and  four  o'clock  in  the  after- 
noon, and  during  the  summer  time  between  seven 
o'clock  in  the  morning  and  six  o'clock  in  the  after- 
noon, the  price,  per  horsepower,  is  as  follows: 
V2  horsepower 2      cents  per  horsepower-hour 

1  horsepower 2      cents  per  horsepower-hour 

2  horsepower 1.8  cents  per  horsepower-hour 

4  horsepower 1.7  cents  per  horsepower-hour 

5  horsepower 1.6  cents  per  horsepower-hour 


In  this  case  a  time-meter  (recorder)  has  to  be 
used.  It  has,  however,  been  attempted  to  avoid  the 
use  of  meters  as  much  as  possible  in  order  to  sim- 
plify the  management  and  reduce  the  cost.  Even 
the  current  used  for  lighting  is  generally  paid  ac- 
cording to  a  fixed  price  per  lamp. 

In  July  last  the  electric  standard-gauge  railway 
between  Thun  and  Burgdorf  was  opened,  forming 
the  most  direct  connection  between  the  northern 
and  southern  part  of  Switzerland,  as  well  as  the 
Berner  Oberland.  For  the  tourist  traffic  this  route 
ought  to  be  of  the  greatest  importance. 

The  Thun-Burgdorf  railway  is,  as  mentioned 
above,  built  standard  gauge  and  in  this  respect  is 
the  first  one  of  its  kind  in  Switzerland,  and  with 
the  exception  of  a  line  in  Italy  the  only  one  in  Eu- 
rope. It  is  more  than  26  miles  long.  The  power 
station,  for  which,  of  course,  water  power  is  used, 
also  supplies  the  cities  of  Burgdorf  and  Berne  with 
electricity  for  lighting  and  industrial  purposes.  Fig. 
2  shows  a  motor  car  coupled  to  a  trailer. 

The  law  of  Switzerland  provides  that  a  power-cur- 
rent conducting  wire  shall  be  carried  under  the 
plane  of  the  railway,  where  it  crosses  the  latter.  Ex- 
ceptions may  be  made  in  such  cases  where  the 
placing  of  connecting  wires  under  the  railway  would 
meet  with  too  many  difficulties,  or  where  the  elec- 
tric wire  is  not  placed  so  high  as  to  be  a  menace  to 
the  public.  Thus,  the  placing  of  the  wires  under 
the  railway  is  the  rule  and  above  an  exception. 
The   latter  arrangement  is,   however,    often   seen. 

Though  the  electric  industry  has  made  enormous 
progress    in    Switzerland,    yet     quite      considerable 


FIG.   I.       ELECTRICITY    IN     SWITZERLAND  — TRANSMISSION 

LINES    AND  TRANSFORMER  HOUSE    AT  RAILWAY 

CROSSING. 

quantities  of  machinery  are  still  imported.  In  1S99 
the  total  imports  of  "machinery"  into  Switzerland 
amounted  in  value  to  more  than  7,000,000  francs 
($1,400,000),  chiefly  from  Germany.  American  man- 
ufacturers should  rnot  fail  to  avail  themselves  of  the 
many  opportunities  offered  to  them  in  the  little 
progressive  republic  of  Switzerland,  and  there  is 
reason  to  suppose  that  by  proper  effort  a  great 
share  of  the  machinery  trade  in  general  could  be 
secured  by  the  United  States. 


Electricity  on  Lightship  No.  72. 

A  few  miles  off  the  shore  of  Cape  Hatteras  are 
the  dangerous  Diamond  Shoals,  and  a  steam-pro- 
pelled, electrically  lighted  lightship — No.  72 — to  be 
moored  at  that  point  is  now  building  for  the  gov- 
ernment. According  to  the  Scientific  American, 
from  which  these  facts  are  taken,  the  vessel  will  be 
112  feet  long  and  will  have  three  decks.  The  dyna- 
mos and  engines  for  the  electric-light  plant  will  be 
located  on  the  main  deck,  and  within  the  engine 
and  boiler  casing.  There  will  be  two  hollow  steel 
masts,  through  which  the  wiring  for  the  masthead 
flashlights  is  to  run.  These  lights,  three  in  number 
on  each  mast,  are  to  be  adapted  for  electricity  or  for 
oil  lamps.  The  cluster  masthead  lights  will  be  50 
feet  above   the  water  line. 

The  electric  plant  will  be  driven  by  two  non- 
condensing,  double-cylinder  engines,  running  under 
a  steam  pressure  of  So  pounds.  The  vessel  will  be 
lighted  by  80  16-candlepower,  100-volt  lamps,  which 
will  be  placed  where  necessary  throughout  the  ship. 
The  masthead  cluster  will  consist  of  six  ioo-candle- 
power,  100-volt  lamps,  and  these  lights  will  be  con- 
trolled by  an  automatic  flashing  device,  driven  by 
means  of  a  belt  from  the  dynamo  shaft  and  a  worm 
and  worm  wheel,  which  serve  to  give  the  proper 
rotary  speed  to  a  circuit  breaker.  The  lightship  will 
be  propelled  by  an  inverted,  surface-condensing, 
single-cylinder  engine  of  250  indicated  horsepower, 
with  a  cylinder  23  inches  in  diameter  by  22-inch 
stroke,  driving  a  cast-iron  propeller  seven  feet  three 
inches  in  diameter.  Steam  will  be  supplied  by  two 
straight,  cylindrical,  tubular  boilers,  nine  feet  by  16 
feet  yVi  inches,  with  a  working  pressure  of  100 
pounds  to  the  square  inch. 
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Many  young  electrical  men  are  wondering  what 
promise  of  electrical  development  is  afforded  by  the 
Philippine  Islands.  To  all  such  the  article  in  this 
issue  on  "Electrical  Prospects  in  the  Philippines" 
will  be  of  much  value.  lis  author  is  a  practical 
man  now  on  the  ground,  and  he  covers  exactly  the 
points  upon  which  information  is  sought.  On  the 
whole,  his  judgment  is  a  favorable  one,  but  he 
throws  out  many  suggestions  and  admonitions 
which  may  well  be  heeded  by  the  American  electrical 
man  who  contemplates  a  hazard  of  new  fortunes  in 
the  far-off  islands. 


Would  it  not  be  well  for  the  government,  in  view 
of  the  agitation  for  an  extensive  pneumatic-tube 
mail  service  in  Chicago  and  other  cities,  to  investi- 
gate with  care  the  electric  curb-conduit  system  of 
N.  Sampson?  The  idea  was  briefly  outlined  in  the 
Western  Electrician  some  time  ago.  In  effect,  it  is 
a  development  of  Mr.  Sampson's  older  plan  of  mak- 
ing the  street  curb  a  receptacle  for  electric-wire 
ducts.  By  enlarging  the  curbstone  Mr.  Sampson 
proposes  to  find  room  for  an  electrically  operated 
and  automatically  controlled  carrier  system  large 
enough  to  carry  sacks  of  mail  matter  without  break- 
ing bulk  as  is  necessary  for  the  smaller  pneumatic 
tubes.  This  conduit  could  also  fill  its  primary  pur- 
pose of  a  receptacle  for  electric  wires  and  might 
likewise  provide  a  place  for  water  and  gas  pipes 
where  stray  electric-railway  current  would  have\no 
terrors.  The  plan  is  an  attractive  one  in  some  re- 
spects and  is  at  least  worthy  of  investigation  before 
Uncle  Sam'  agrees  to  spend  millions  for  the  pneu- 
matic tubes,  which  have  well-defined  limitations. 


The  discussion  going  on  in  the  columns  of  the 
Western  Electrician  on  "Meter  Rates  and  Dis- 
counts" is  interesting  and  valuable.  It  grew  out  of 
the  presidential  address  of  Mr.  Henry  L.  Doherty, 
in  which  that  gentleman  pointed  out  the  necessity 
for  some  equitable  method  of  charging  for  the  con- 
sumption of  electric  current,  and  said,  among  other 
things,  that  the  Wright  demand  meter  and  the  Gen- 
eral Electric  two-rate  meter  were  steps  in  the  right 
direction,  but  could  not  be  regarded  as  anything 
more  than  makeshifts.  Mr.  Doherty  added  that  all 
plans  so  far  proposed  are  manifestly  inequitable 
under  some  conditions.  He  hoped  that  his  remarks 
would  provoke  a  controversy  on  the  subject  which 
might  lead  to  a  solution  of  the  problem.  The  wish 
for  a  controversy  was  gratified  to  some  extent,  for  a 
champion  of  the  demand  meter  was  found.  Mr. 
Doherty  replied,  and  a  further  contribution  on  the 
subject,  from  Mr.  R.  S.  Hale  of  Boston,  is  given 
in  this  issue.  The  subject  is  one  of  great  impor- 
tance to  all  central-station  men,  and  a  free  discus- 
sion of  it  can  lead  to  nothing  but  good.  The  West- 
ern Electrician  will  gladly  open  its  columns  .to 
further  contributions  from  those  who  can  suggest 
methods  of  improvement  in  this  line. 


According  to  the  figures  of  Mr.  E.  B.  Ellicott,  the 
city  electrician,  given  in  the  annual  report  of  the 
Department  of  Electricity  of  the  city  of  Chicago, 
the  average  cost  of  operating  a  2,000-candlcpuwcr 
arc  lamp  by  the  Bureau  of  Municipal  Lighting  was 
$55-93  i"  the  year  1890.  This,  if  the  real  cost,  in 
the  sense  of  including  all  items  that  properly  enter 
into  the  cost,  is  certainly  a  very,  low  figure,  as  the 
commercial  offer  to  supply  similar  lights  to  the  city 
during  the  current  year  is  $103,  which  central- 
station  men  will  consider  a  fair  and  reasonable  price 
in  a  city  like  Chicago.  Detroit  has  been  considered 
to  have  the  most  homogenous  and  best  designed 
cf  the  municipal-lighting  systems  in  the  larger  cities, 
and  yet  in  its  best  days  it  could  never  show  such  a 
low  cost  as  that  figured  out  by  the  city  electrician  of 
Chicago. 

But  it  is  the  old  story.  City  officers  and  commer- 
cial electric-light  companies  mak<  their  calculations 
and  estimates  on  different  bases.  For  instance,  in 
Mr.  Ellicott's  tables  there  is  no  allowance  whatever 


for  depreciation.  Instead,  the  city  electrician 
charges  to  operating  expense  such  amounts  as  were 
necessary  to  renew  any  part  of  the  plants.  He  con- 
tends that  "the  ordinary  depreciation  of  the  plants 
is  taken  care  of  in  the  annual  expenses  of  maintain- 
ing the  lights,  and  an  examination  of  the  plants  will 
show  that  the  application  of  a  further  and  theoreti- 
cal per  cent,  for  depreciation  is  not  necessary  or 
warranted  in  order  to  obtain  the  true  cost  to  the 
city."  But  is  this  a  prudent  and  sound  position? 
Can  the  "true  cost"-  be  arrived  at  by  such  an  as- 
sumption? An  examination  of  the  city  plants  would 
show  that  they  are  equipped  with  new  or  compara- 
tively new  machinery.  There  is  now  comparatively 
little  expense  for  renewals,  because  such  a  large 
amount  of  new  equipment  has  been  purchased  within 
the  last  two  or  three  years.  But  how  will  the  case  ' 
stand  10  or  20  years  from  now?  Will  the  present 
dynamos  and  lamps  be  still  in  service,  and,  if  they 
are,  will  they  be  regarded  as  economical,  up-to-date 
apparatus,  or  as  obsolete?  The  inventory  shows 
that  the  city  electric-light  plants,  aside  from  land 
and  buildings,  are  valued  at  about  $1,000,000.  Ten 
per  cent,  of  that  set  aside  for  depreciation  will  add 
at  once  $34.56  to  the  cost  of  operating  and  maintain- 
ing the  2,893  arc  lamps  figured  in  Mr.  Ellicott's 
tables,  bringing  the  cost  up  to  $90.49  a  lamp.  If 
a  five  per  cent,  basis  of  depreciation  be  accepted 
(and  managers  of  plants  will  agree  that  that  is  a 
small  percentage  to  set  aside  to  keep  the  plant  in- 
tact and  economically  up  to  date  for  an  indefinite 
period),  the  cost  of  operation  and  maintenance  is 
increased  from  $55.93   to  $73.21. 

Take  the  matter  of  taxes.  The  real  and  personal 
property  represented  in  the  Chicago  municipal  light- 
ing plants  is  $1,155,000.  The  city  receives  no  reve- 
nue in  taxation  from  this  property.  The  plant  is 
necessary  for  the  lighting  of  the  streets,  so  that  if 
the  city  did  not  own  it  somebody  else  would  and 
would  pay,  say,  $11,000  in  taxes.  This  loss  in  reve- 
nue is  part  of  what  the  city  pays  for  its  lights  and 
amounts  to  $3.80  a  lamp.  Added  to  the  $73.21  above 
(taking  the  five  per  cent,  depreciation),  the  cost  of 
operation  and  maintenance  is  now  $77.01. 

Then,  too,  is  it  not  fair  to  assume  that  the  tax- 
payers' money  put  into  these  plants  is  worth  some- 
thing? Should  we  not  allow  interest  on  the  invest- 
ment? Does  any  private  person  invest  money  in  a 
business  without  charging  against  that  business  the 
minimum  interest  that  his  capital  would  bring  in 
any  event?  If  the  city  borrows  money  to  build 
electric-light  plants  does  it  not  pay  interest  on  the 
bonds?  The  justness  of  this  charge  seems  to  be 
self-evident.  Let  us  assume,  then,  a  3%  per  cent, 
rate  of  interest  on  the  inventoried  investment  of 
$1,150,000.  That  is  $40,425  per  annum,  or  $13.97  a 
lamp.  This  increases  the  annual  cost  of  each  lamp 
to  $90.98. 

Passing  over  the  free  water  of  the  city  plants,  in- 
surance and  other  items  that  might  be  enumerated,  it 
will  be  evident  that  Mr.  Ellicott's  total  cost  per 
lamp  of  $55.93  is  increased,  by  taking  into  account 
additional  elements  of  cost  that  seem  to  be  perfectly 
just,  fair  and  reasonable,  to  $90.98.  When  a  manu- 
facturer's profit  is  added  and  the  other  missing 
items  are  accounted  for,  it  is  seen  that  the  central- 
station  price  of  $103  a  lamp  is  not  excessive.  Mr. 
Ellicott  figures  labor,  material,  maintenance  and 
office  salaries.  What  have  been  added?  Deprecia- 
tion (five  per  cent,  only,  with  no  account  of  de- 
preciation in  buildings),  taxes  and  interest  on  in- 
vestment. The  cost  of  water  and  insurance  is  still 
to  be  included.  Surely  there  is  nothing  unreasona- 
ble in  the  conclusion  that  the  "true  cost"  of  a 
municipal  arc  light  in  Chicago,  figured  on  an  equita- 
ble basis,  is  $92  a  year  or  more,  rather  than  $56. 

It  is  with  no  desire  to  indulge  in  mere  captious 
criticism  that  the  Western  Electrician  points  out 
what  it  believes  to  be  the  more  rational  method  of 
arriving  at  the  cost  of  municipal  arc  lighting.  Nor 
■  is  the  question  of  the  propriety  of  the  city  lighting 
its  own  streets  now  under  discussion.  It  is  per- 
fectly well  known  that  the  Department  of  Electricity 
is  ably  managed  and  that  the  city  of  Chicago  has 
no  more  honest,  capable  and  zealous  officer  than 
Edward  B.  Ellicott.  But,  considering  merely  the 
cost  of  arc  lighting  in  Chicago,  we  have  endeavored 
in  show  that  it  is  fair  to  include  elements  of  cost 
other  than  those  given  in  the  report,  and  that,  in 
consequence,  the  "true  cost,"  based  entirely  on  the 
figures  given,  is  considerably  over  $90  a  lamp. 
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Electrical  Prospects  in  the  Philippines. 

An  American  electrical  man  on  the  Isle  de  Panay 
sends  the  Western  Electrician  the  following  inter- 
esting article: 

Demand  for  Apparatus. 

During  the  last  few  months  there  has  been  a  great 
demand  for  electrical  apparatus  of  all  descriptions 
in  the  cities  and  towns  in  the  Philippine  Islands. 
This  new  demand  is  only  in  the  natural  order  of 
events  in  these  islands  since  the  advent  of  the 
American  troops.  The  latter  have  established  gar- 
risons in  all  of  the  important  cities  and  towns,  and  as 
soon  as  a  section  is  garrisoned  a  large  number  of 
American  and  European  contractors  and  prospect- 
ors arrive  and  begin  drawing  up  offers  and  contracts 
to  clean  the  streets,  care  for  and  inspect  systems  of 
sewerage  which  they  will  build,  establish  electric 
light  and  power  stations,  etc.  These  estimates  for 
introducing  American  ideas  of  lighting  important 
cities  and  towns,  of  establishing  electric  roads,  and 
Americanizing  things  in  general,  include  the  com- 
plete establishment  of  the  necessary  electrical  ap- 
paratus for  doing  the  work. 

Just  as  soon  as  the  authorities  have  gotten  affairs 
so  well  in  hand  as  to  consider  and  let  out  these 
contracts,  there  will  be  a  great  step  in  the  advance- 
ment of  things  electrical  in  these  islands.  The  peo- 
ple are  ripe  for  this  improvement  and  will  assist 
in  the  carrying  out  of  any  ideas  which  tend  toward 
the  improvement  of  methods  of  long  standing.  For 
some  hundreds  of  years  under  Spanish  rule  the  peo- 
ple of  the  islands  had  been  obliged  to  get  along  with 
the  crudest  sort  of  implements  and  to  be  entirely 
without  many  of  the  actual  necessities  of  life. 

Craving  for  Improvement. 

But  the  people  of  the  Philippines  are  not  all  of 
the  ignorant  classes,  even  if  Spain  has  failed  to  ad- 
.  vance  them  in  modern  ways.  Many  thousands  of 
the  richer  classes  of  natives  have  for  generations 
sent  their  sons  and  daughters  to  Spain  and  other 
countries  for  an  education  in  the  leading  institutions 
of  learning.  The  writer  has  met  with  educated  men 
and  women  here  who  are  as  well  advanced  in 
foreign  ideas  as  one  who  has  always  lived  in 
America  or  Europe.  I  have  interviewed  native  men 
who  have  received  an  education  in  foreign  electrical 
and  mechanical  schools,  while  it  is  common  to  meet 
with  men  who  have  been  trained  as  engineers  or  con- 
tractors. These  people  tell  the  others  of  the  great 
electrical  improvements  which  are  in  progress  in 
other  countries,  and  now  that  the  Americans  are 
here  and  instill  the  modern  ideas  more  and  more 
into  the  native  mind,  it  is  not  at  all  remarkable  that 
the  higher  classes  of  natives  are  constantly  arguing 
for  the  introduction  of  these  modern  ideas  they 
have  heard  so  much  about. 

Money  for  Investment. 

In  every  city  and  town  of  the  Philippines  there 
are  a  certain  number  of  rich  natives,  and  these  men 
frequently  possess  large  amounts  of  money.  Many 
of  them  control  extensive  sugar  and  rice  plantations 
and  clear  fortunes  every  year.  One  rich  plantation 
owner,  known  to  your  correspondent,  operates  20 
plantations,  employing  hundreds  of  natives  and  en- 
gaging about  250  head  of  stock  to  work  his  ma- 
chinery and  carry  the  products  to  the  coast  for  ship- 
ment abroad.  This  man  informs  me  that  he  is  ready 
to  put  $100,000  of  American  money  into  electrical 
enterprises  for  his  country.  There  are  many  others 
who  have  their  gold  and  silver  in  idleness,  often 
buried  in  the  basements  of  their  houses,  who  would 
gladly  invest  it  for  a  small  return. 

Present  Machine  Shops  Verv  Inferior. 

There  are  no  electrical-working  shops  in  this 
country  at  present,  but  there  are  in  every  important 
city  and  town  from  two  to  a  dozen  so-called  metal- 
working  machine  shops  in  which  a  wide  variety  of 
work  is  done.  There  is  a  good  deal  of  repairing  of 
sugar  machinery  in  process  all  the  time,  and  then 
the  nature  of  the  waring  factions  here  has  always 
required  that  the  metal  workers  of  the  country  be  in 
condition  to  forge  and  grind  all  sorts  of  implements 
for  carrying  on  fighting.  In  every  metal-working 
shop  will  be  seen  a  pile  of  boloes,  spear  heads,  etc., 
in  readiness  for  sharpening  or  altering.  The  native 
smiths  are  quite  expert  at  making  bolo  blades,  but 
they  are  not  sufficiently  trained  to  do  much  fine 
mechanical  work.  They  have,  for  instance,  sets  of 
dies  for  cutting  threads  on  bolts  and  set-screws,  but 
the  dies  are  usually  out  of  order  and  the  threads 
produced  are  seldom  perfectly  true.  The  native 
machinist  will  spend  a  great  deal  of  time  working 
out  a  thread  on  a  bolt  and  will  lose  a  good  part  of 
an  hour  in  tapping  one  hole  in  metal.  If  an  Ameri- 
can were  to  come  here  with  the  view  of  establishing 
electrical-working  shops,  he  would  find  it  necessary 
to  bring  trained  machinists  with  him.  He  could 
hire  any  number  of  helpers  from  among  the  natives, 
and  would  find  them  to  be  effective  and  honest 
workers,  but  they  could  be  depended  upon  to  do 
only  the  crudest  work,  at  first,  at  least. 

All  Machinery  and  Tools  Must  Be  Imported. 

Although  there  are  already  established  in  the 
Philippines  several  well-organized  firms  for  hand- 
ling metal-working,  wrood-working,  electrical  and 
even  textile  machinery,  it  will  be  many  years  before 
the  electrical  machinist  will  be  able  to  procure  just 
what  he  requires     without     sending  to  the  United 


States  or  to  Europe  for  it.  Therefore,  the  electrical 
machinist  in  coming  here  to  go  into  business  should 
plan  beforehand  to  bring  with  him  every  piece  of 
machinery  required.  With  the  exception  of  a  few 
shops  controlled  by  the  government,  there  is  not  a 
place  where  one  can  find  a  complete  equipment  of 
planing,  cutting,  turning  or  boring  machinery. 

In  nearly  all  of  the  shops  the  native  machinist  rigs 
up  braces  of  iron  and  spends  considerable  valuable 
time  in  boring  out  a  single  hole  in  iron,  and  nine 
times  out  of  10  the  hole  is  incorrectly  bored.  There 
are  no  planing  tools  of  any  sort,  and  if  a  moderate- 
sized  piece  of  iron  is  required  to  be  thinned  down 
or  trued,  a  native  will  have  to  work  it  down  by  hand, 
sometimes  devoting  several  days'  time.  There  are 
no  turning  or  cutting  lathes,  although  most  of  the 
machine  shops  have  little  hand-power  wheels  for 
driving  a  band  which  circles  some  wheels  which 
are  grooved  and  which  are  adjusted  to  turn  pieces 
of  iron  and  steel  for  turning  down  to  certain  pro- 
portions. Sometimes  two  or  three  native  boys  are 
used  to  turn  the  driving  wheel  and  the  workman 
patiently  holds  his  tool  against  the  piece  for  hours, 
while  the  piece  is  tediously  reduced  to  the  desired 
pattern. 

No  System. 

A  prospective  electrical  machinist  might  take 
hold  of  a  local  native  machine  shop  and  in  a  few 
weeks  introduce  the  proper  systems  for  working, 
and  put  in  the  required  machinery,  so  as  to  make  the 
shop  useful  to  him  until  he  could  get  one  of  the 
regulation  kind  in  service.  The  native  metal  work- 
ers at  present  employ  no  system  whatever.  Every- 
thing seems  to  be  in  confusion.  The  owner  of  the 
shop  is  the  foreman,  but  in  doing  a  piece  of  work 
several  of  the  workmen  usually  stand  around  and 
chatter  and  direct,  and  disorder  prevails  in  general. 
They  never  think  of  putting  their  tools  away  in  a 
rack,  but  toss  them  about,  and  when  they  are  re- 
quired much  time  is  lost  in  finding  them.  Rubbish 
of  all  sorts  is  permitted  to  collect  and  get  in  the 
way  of  the  w:orkers. 

Very  Low  Wages  Paid. 

Wages  in  this  country,  for  even  the  highest  class 
of  skilled  mechanical  labor,  are  very  inadequate. 
Foreign  machinists  who  come  here,  of  course,  ex- 
pect the  full  rates  of  wages,  and  if  anything,  more. 
But  instead  of  receiving  offers  of  $2.50  or  $3  a 
day,  they  find  that  the  native  machinists  are  work- 
ing for  from  25  to  35  cents  a  day,  American  money. 
If  the  government  wants  a  machinist  for  any  of  its 
mechanical  work  in  the  Philippines,  the  regulation 
rate  is  paid,  but  all  of  the  native  machinists  receive 
only  the  low  wages  of  the  islands.  This  fact  keeps 
down  the  cost  of  running  an  electrical  establishment 
in  the  Philippines  and  would  operate  to  advantage  to 
a  proprietor  who  could  use  a  large  proportion  of 
the  native   machinists. 

Native  Machinists  Do  Not  Work  During  Heat  of 
the  Day. 

In  the  Philippines  the  weather  is  very  warm  about 
cne-half  of  the  year,  and  so  the  machinists  have 
been  accustomed  to  lay  off  during  the  heated  term 
,  each  day  from  eleven  o'clock  in  the  forenoon  until 
two  o'clock  in  the  afternoon,  during  which  time 
they  eat  their  noon-day  meal  and  sleep.  They  begin 
work  at  six  o'clock  in  the  morning  and  stop  at  six 
o'clock  at  night. 

Buildings  Inexpensive. 

A  very  elaborate  building  for  a  power  station, 
electrical-working  machine  shop  or  other  metal  in- 
dustry can  be  erected  in  this  country  at  a  very  low 
comparative  cost.  All  of  the  buildings  for  indus- 
trial enterprises  are  ordinarily  erected  with  heavy 
corner  posts,  and  these  immense  posts  are  the  main- 
stay of  the  entire  edifice,  for  the  roof  is  made  of 
corrugated  sheet-tin,  imported  from  England,  while 
the  entire  sides  of  the  building  are  light-plaited  bam- 
boo and  split-bamboo  stock. 

This  kind  of  a  building  can  be  erected  on  a  large 
scale  at  a  very  small  cost.  The  bamboo  is  worked 
by  the  natives  very  cheaply,  and  a  whole  side  of  a 
building  can  be  cut,  plaited  and  set  up  in  place  in 
one  day.  The  stock  is  lasting,  and  buildings  are 
standing  to-day  which  were  put  up  many  years  ago. 
In  the  event  of  fire,  of  course,  the  building  is 
doomed,  but  it  is  customary  to  let  the  building  burn, 
if  once  ignited,  and  merely  watch  out  for  adjoining 
property. 

Power  Plant. 

Necessarily  the  power  plant  would  be  steam,  for 
the  reason  that  there  are  practically  no  developed 
waterpowers  yet  in  service.  The  time  will  probably 
come  when  some  of  the  numerous  small  rivers  will 
be  dammed  so  as  to  afford  a  fall  of  water  sufficient 
to  operate  turbines,  but  at  present  the  only  reliable 
power  is  that  obtained  by  the  use  of  the  steam  boiler 
and  eugine. 

Fuel. 

Fuel  can  be  secured  in  abundance  from  the  im- 
mense forests  and  woody  growths  of  the  islands. 
Many  of  the  sugar-mill  proprietors  have  men  out 
all  the  time  collecting  the  outer  husks  of  the  cocoa- 
nut,  which  make  good  fuel  for  burning  under  boil- 
ers. Dried  stalks  of  the  banana  and  cocoanut  also 
do  good  service  as  fuel  wrhen  thoroughly  dried  in 
the  sun. 


Electrical  Devices  Wanted. 

Naturally  the  chief  demand  at  present  is  for  elec- 
tric railroads  for  connecting  all  important  centers. 
A  large  proportion  of  the  native  population  is  aware 
of  the  existence  and  the  usefulness  of  electric  roads 
in  other  countries,  and  they  are  inclined  to  favor 
the  adoption  of  such  lines  of  roads  here  and  would 
encourage  the  enterprise  by  investing  money  in  the 
stock.  Then  there  are  a  great  many  thousand  Amer- 
icans and  others  here,  and  many  more  arriving,  for 
the  purpose  of  going  into  business  here  and  remain- 
ing. All  of  these  people  want  electric  roads  and 
would  patronize  them.  They  are  also  asking  for 
electrical  devices.  What  few  electric  bells  have 
been  put  into  the  houses  of  the  richer  natives  have 
attracted  much  attention.  Every  native  of  note  who 
sees  the  outfit  expresses  a  desire  to  have  electric 
bells  put  into  his  house.  With  the  demand  for  elec- 
tric roads,  electric  bells  and  electric  light  in  vogue, 
it  cannot  be  long  before  it  will  be  a  bonanza  to  any 
American  who  comes  here  and  establishes  electrical- 
working  machine  shops  in  the  leading  centers. 


Electric    Railway    Consolidations    in 
Massachusetts. 

Boston,  March  19. — Events  in  the  line  of  street- 
railway  consolidations  have  followed  fast  upon  each 
other  during  the  past  week  in  the  central  part  of 
Massachusetts,  and  it  looks  now  as  though  the 
combination  of  eight  electric  railways  might  be  ef- 
fected very  soon  through  the  operations  of  a  syn- 
dicate formed  to  bring  about  this  result. 

Tucker,  Anthony  &  Co.,  the  Boston  brokers  who 
successfully  engineered  the  consolidation  of  eastern 
street-railway  lines  around  Boston,  extending  north 
and  south  along  the  coast  for  a  number  of  miles,  are 
taking  a  prominent  part  in  the  new  project.  Options 
have  been  secured  on  a  controlling  interest  in  the 
stock  of  the  Worcester  and  Clinton,  the  Clinton  and 
Leominster,  the  Clinton  and  Hudson,  the  Warren. 
Brookfield  and  Spencer  and  the  Worcester  and  Black- 
stone  Valley  electric  railways.  The  Worcester  Con- 
solidated will  be  the  nucleus  of  the  combine,  and 
Winslow  &  Co.  of  Worcester  have  sold  the  control- 
ling interest  in  it  at  $105  per  share,  the  Old'  Colony 
Trust  company  of  Boston  figuring  as  the  purchaser 
in  this  transaction.  The  Worcester  and  Suburban 
has  also  been  acquired,  and  Tucker,  Anthony  &  Co. 
permit  the  information  to  be  given  out  that  the 
Worcester  and  Marlboro  comes  into  their  hands  for 
the  syndicate  at  $100  per  share. 

The  options  on  the  five  loads  named  above  as 
likely  to  be  added  to  the  three  already  obtained,  are 
at  $90  per  share. 

In  the  syndicate  are  Colonel  A.  G.  Bullock  of 
Worcester  and  T.  C.  Barr,  president  of  the  Worcester 
Traction  company;  Vermilye  &  Co.,  Seligman  &  Co. 
and  Hollins  &  Co.,  New  York;  E.  J.  Moore  &  Co. 
and  E.  W.  Clark  &  Co.,  Philadelphia.  There  are  157 
miles  of  track  and  about  20,000,000  passengers  were 
carried  during  the  past  year  over  the  lines  in  the 
group.  The  following  summary  shows  their  capital, 
debt  and  last  year's  earnings: 

Capital 

Stock.  Bonds.  Earnings 

Consolidated 5850,000  5840,000  5610,153 

Worcester  and  Suburban       542,500  200.000  156,944 

Worcester  and  Marlboro 288,900  200.000  65, 187 

Worcester  and  Clinton 150,000  200,000  35, 711 

Warren,  Brookfield  and  Spencer..  150,000  115,000  58,142 

Clinton  and  Hudson  (not  finished).     51,150  125.000  Nodc 

Leominster  and  Clinton 150,000  None.  50,266 

Worcester  and  Blacks  ione  Valley..     60.000  193,000  16.530 

B. 


National   Machinists'   Strike   Predicted. 

A  conference  between  the  administrative  council 
of  the  National  Metal  Trades  association  and  the 
executive  board  of  the  International  Association  of 
Machinists  was  held  in  Chicago  on  March  17th. 
Representatives  of  many  of  the  leading  manufac- 
turers of  the  country,  including  the  Wagner  Elec- 
tric Manufacturing  company  of  St.  Louis,  were  in 
attendance,  and  an  attempt  was  made  to  adopt  a 
joint  agreement  which  would  settle  any  differences 
that  might  arise  between  the  members  of  the  two 
associations.  The  machinists  refused  to  accept  the 
form  of  agreement  presented  b}'  the  manufacturers, 
and  steps  were  immediately  taken  to  order  a  na- 
tional strike,  which  it  is  said  will  call  ou,t  100,000 
machinists  in  all  parts  of  the  United  States  and 
Canada.  Chicago  labor  troubles  are  responsible  for 
the   disagreement  which  will  precipitate   the   strike. 


Annual    Report  of  Massachusetts  Rail- 
road Commission. 

The  Massachusetts  railroad  commissoners  have 
issued  their  annual  report,  wdiich  devotes  consider- 
able space  to  the  electric  street-railway  systems  of 
the  commonwealth.  Reports  were  received  during 
the  year  from  116  companies,  or  13  more  than  in 
the  previous  year.  Upward  of  200  miles  of  track 
were  added.  Gross  assets  of  all  companies  make 
a  total  of  $85,764,844,  liabilities  $83,279,890.  In- 
comes aggregated  $19,519,337,  and  expenditures,  in- 
cluding $2,318,398  disbursed  in  dividends,  were  $19.- 
334,794.  Only  54  companies  paid  dividends.  Pas- 
sengers carried  numbered  ^6.724,21^,,  an  increase  of 
25,000,000  and  upward,  compared  with  the  preceding 
year.  The  total  exceeded  the  number  of  passengers 
carried  on  steam  railroads  by  254,680,233. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  of  the   Western  Elec- 
trician.] 

The  Ouluth  and  Iron  Range  Railway  company  has 
given  tiie  long-distance  telephone  company  permis- 
sion to  string  toll  wires  from  Duluth  to  Two  Har- 
bors, Minn.,  on  its  telegraph  poles. 

J.  L.  Ball,  owner  of  a  small  telephone  system  at 
Augusta.  U  is.,  contemplates  enlarging  it  and  put- 
ling  in  an  exchange,  if  the  patrons  will  endorse  the 
move. 

The  Blue  Earth  Valley  Telephone  Exchange  com- 
pany has  leased  new  quarters  for  its  exchange  at 
Winnebago  City,  Minn.,  and  will  move  about  June 
1st.  A  modern  200-drop  switchboard  will  be  pur- 
chased for  the  exchange. 

The  Salem  (S.  D.)  Telephone  company  has  re- 
ceived materials  and  will  push  construction  at  once. 

A  central  telephone  station  for  Mayville,  N.  D.,  is 
projected. 

The  \\  isconsin  Telephone  company  has  awarded 
contracts  at  Madison,  Wis.,  for  remodeling  a  build- 
ing lor  a  central  exchange. 

The  Hawkeye  Telephone  company  of  Perry,  la., 
is  an  applicant  for  a  franchise  to  install  a  telephone 
system  at  Winterset,  la.  The  application  will  be 
voted  on  March  26th. 

The  Odebolt  1,1a.)  Telephone  company  has  applied 
for  a  telephone  franchise  at  Vail,  la. 

Local  capital  contemplates  a  telephone  company 
at  Osage,  la. 

file  Iowa  and  Missouri  Telephone  company  will 
build  a  line  from  Ringgold,  la.,  to  Lee. 

S.  J.  Peshak  and  Martin  Moe  propose  a  telephone 
exchange   for  St.   Ansgar,   la. 

1-armers  northeast  of  Wells,  Minn.,  contemplate  a 
line  to  connect  with  Wells. 

The  Union  Telephone  company  of  Plainfield,  Wis., 
will  extend  toll  lines  to  Montello  and  Packwaukee, 
and  a  full-metallic  circuit  will  be  made  from  Mon- 
ti: llo  to  Stevens  Point. 

A    telephone   line    is   projected    from    Fort    Ben- 

H.  M.  Tollefson  has  been  granted  a  franchise  for 
a  telephone  exchange  for  Kasson,  Minn. 

The  Wisconsin  lelephone  company  is  rebuilding 
us  lines  at  Green  Bay,  Wis. 

The  Mississippi  Valley  Telephone  company  is  fit- 
ting up  a  sub-exchange  in  North  Minneapolis.  It 
is  expected  to  be  completed  and  in  operation  by 
April  1st. 

The  Board  of  Public  Works  of  La  Crosse,  Wis,, 
has  ordered  the  Wisconsin  Telephone  company  to 
remove  certain  poles  which  have  been  set  lately. 
The  company  claimed  to  have  received  permission 
to  set  the  poles,  but  the  board  denies  it. 

The  promoters  of  a  new  telephone  system  in  Still- 
water, Minn.,  have  begun  canvassing  for  subscrib- 
ers. The  company  will  be  a  home  institution  so 
far  as  possible,  and  will  co-operate  with  the  Mis- 
sissippi Vailey  company  in  St.  Paul  and  Minneapolis. 

The  Rock  County  Telephone  company  furnished 
a  public  telephone  on  a  street  ccrner  in  Janesville, 
Wis.,  but  the  ubiquitous  small  boy  and  the  ever- 
piesent  joker  used  it  for  annoying  people.  Portions 
of  the  instrument  were  stolen.  It  was  finally  con- 
cluded to  be  a  nuisance  and  taken  out. 

A  new  switchboard  and  other  improvements  have 
been  put  in  for  the  system  at  Brainerd,  Minn. 

A  local  exchange  is  proposed  for  Cannon  Falls, 
Minn. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  paid  three  per  cent,  dividends  quarterly 
the  past  year  and  has  $1,600  of  undivided  profits. 
Improvements  are  planned  for  the  coming  season. 

1  he  Wisconsin  Telephone  company  has  done 
business  at  Kaukauna,  Wis.,  for  12  years  without 
:i  franchise.  The  company  wants  a  franchise,  but 
the  council  insists  on  a  clause  in  the  document 
limiting  rates,  which  the  company  will  not  accept. 

The  Inland  Telephone  company  of  Spokane, 
Wash.,  will  build  a  toll  line  to  Odessa. 

The  Edgerton  (Wis.)  Telephone  company  has  or- 
dered a  new  switchboard. 

T.  K.  Norton,  foreman  of  the  Mississippi  Valley 
Telephone  company's  force  in  St.  Paul,  died  sud- 
denly after  an  illness  of  but  two  days. 

The  Wisconsin  Telephone  company  has  begun 
work  rebuilding  its  system  in  Ashland,  Wis, 

1  ompromise  is  possible  in  the  suit  of  the  North- 
western Telephone  Exchange  company  against  the 
city  of  St.  Paul. 

Property  owners  of  Ashland,  Wis.,  propose  to 
compel  the  Wisconsin  Telephone  company  to  erect 
its  poles  in  the  alleys,  instead  of  the  streets  in 
front  of  their  property.  Injunction  orders  have 
been  secured.  The  city  authorities  will  require  the 
company  to  secure  permission  for  new  work  here- 
after. 

In  taking  down  some  poles  of  the  old  Northwest- 
ern company  at  Oshkosh,  Wis.,  the  Wisconsin  Tele- 
phone company  tool;  down  about  a  mile  of  wire 
of  the  Little  Wolf  River  company,  interrupting  its 
loll  -rip,.  Xhe  latter  claims  the  work  was  done 
without  notice,  and  was  done  maliciously  in  order 
to  ciipple  its  service.  The  Wisconsin  company 
claims  that  due  notice  was  given. 

The  town  of  Reinbeck,  la.,  will  vote  on  March 
26th  on  the  application  of  the  County  Telephone  and 
Telegraph  company   for  a  local  fianchisc. 

Moulton,  la.,  will  vote  on  March  26th  on  the  peti- 


tion of  the  Iowa  Telephone  company  for  a  fran- 
chise. 

The  town  of  Allerton,  la.,  will  vote  on  March  26th 
on  granting  a  telephone  franchise  to  the  Iowa  Tele- 
phone company. 

The  Exira  lelephone  company's  application  for  a 
franchise  in  Exira,  la.,  will  be  voted  on  March  26th. 

A  telephone  line  is  projected  from  Fort  Ben- 
ton,  Mont.,   to   Geyser. 

The  Rolfe  Telephone  company  is  an  applicant 
for  a  franchise  at  Rolfe,  la.  The  town  will  vote  on 
it  March  26th. 

The  People's  Telephone  company  of  Superior, 
Wis.,  plans  a  toll  line  to  the  Twin  Cities,  and  a  line 
to   the   wheat  country  of  Northwestern   Minnesota. 

The  Wisconsin  Telephone  company  has  secured 
an  order  from  the  District  Court  requiring  the  City 
Council  of  Sheboygan,  Wis.,  to  show  cause  why  the 
Wisconsin  Telephone  company  should  not  be 
granted  a  franchise.  The  council  offered  a  franchise 
similar  to  that  under  which  the  Sheboygan  County 
Telephone  company  operates,  but  it  was  refused. 

Pocahontas,  la.,  will  vote  on  March  26th  on 
granting  W.  B.  McClellan  a  franchise  for  a  telephone 
system. 

Bussey,  la.,  will  vote,  March  26th,  on  granting 
a  telephone  franchise  to  the  Knoxville  Electric  com- 
pany or  to  the  Bussey  Mutual  Telephone  company. 

The  Clarion  and  Northwestern  Telephone  com- 
pany has  been  incorporated,  with  $10,000  capital 
stock.     The  headquarters  are  at  Clarion,  la. 


W.  S.  Proctor  and  Telephone   Work   in 
Asheville. 

One  of  the  cities  where  Independent  telephony 
flourishes  is  Asheville,  N.  C,  where  the  Bell  peo- 
ple are  practically  out  of  the  running.  This  state 
of  affairs  is  largely  due  to  the  energy  and  ability 
of  Walter  S.  Proctor,  who  is  the  superintendent  of 
the  Asheville  Telephone  company.  Mr.  Proctor 
was  born  in  Viroqua,  Wis.,  at  which  place  he  ac- 


WALTER    S.   PROCTOR. 

quired  his  education.  He  worked  for  five  years  in 
his  father's  law  office  and  was  for  two  years  as- 
sistant cashier  in  one  of  the  banks  at  Viroqua.  His 
office  work  has  been  very  valuable  in  fitting  him 
for  the  work  he  has  chosen.  He  has  been  an  active 
worker  in  the  Independent  telephone  movement  for 
the  last  three  years.  He  superintended  the  construc- 
tion of  the  telephone  plant  at  Viroqua  and  con- 
structed a  plant  in  St.  Peter,  Minn.  For  the  last 
year  and  a  half  his  energies  have  been  devoted  to  the 
construction  of  a  telephone  plant  in  Asheville,  N.  C. 
He  started  the  building  of  this  plant  while  the  Bell 
company  had  an  exchange  of  350  telephones,  but 
notwithstanding  these  odds,  by  his  careful  and  earn- 
est work  he  has  successfully  constructed  a  first- 
class  exchange  with  about  700  telephones  in  opera- 
tion, diminishing  the  Bell  company's  list  to  about 
SO  subscribers.  He  has  also  constructed  in  North 
Carolina  many  miles  of  toll  lines,  which  extend  from 
Asheville  to  many  important  cities  in  that  vicinity. 
Mr.  Proctor's  experience  in  the  telephone  field  and 
the  success  which  has  attended  his  efforts  render 
him  a  capable  man  in  telephone  construction,  as 
well  as  telephone  management. 


The  York  Telephone  company  of  York,  Pa.,  re- 
ports that  the  new  multiple  switchboard  of  1,200- 
metallic-line  capacity,  furnished  and  installed  by  the 
American  Electric  Telephone  company  of  Chicago, 
is  now  in  full  operation,  with  the  result  that  the 
service  is  greatly  improved.  Already  a  large  in- 
crease in  the  number  of  subscribers  has  resulted 
directly  from  the  rapid  and  perfect  service  afforded 
to  the  patrons  of  the  company  through  the  new 
multiple  swilchboard.  The  York  switchboard  is  ar- 
ranged for  magneto-call  telephones,  and  has  an  ulti- 
mate capacity  for  3,000  lines. 


Organization  of    Telephone   Men  in  the 
Northwest. 

By  L.  W.  Burch. 

Before  these  observations  appear  in  print,  I  sup- 
pose that  an  organization  of  the  Independent  tele- 
phone men  of  Wisconsin  will  have  been  formed  at 
Weyauwega.  There  are  already  organizations  in 
Michigan,  Illinois,  Iowa  and  other  states.  But  it 
may  not  be  inopportune  to  recite  some  of  the  needs 
and  benefits  of  organization,  for  those  who  have 
their  eyes  open  to  the  future  cannot  help  but  see 
that  closer  relationship  must  be  had  between  the  lo- 
cal telephone  companies  than  has  heretofore  existed. 

Lately  we  hear  of  one  or  two  Independent  compa- 
nies being  sold  to  the  Bell  company.  Why  do 
men  sell  that  property  which  is  valuable  to  others  to 
reap  the  profits?  If  it  is  not  valuable  property, 
would  the  Bell  company  buy  it?  The  reason  for 
selling  is  that  in  some  instances  the  control  of  an 
Independent  exchange  falls  into  incompetent  hands; 
the  only  way  out  is  for  these  incompetent  persons 
to  sell,  and  as  the  Bell  company  is  after  anything 
and  everything,  the  owners  find  a  ready  and  willing 
purchaser.  Each  sale  has  its  dampening  effect  on 
the  other  Independent  companies,  as  well  as  upon 
public-spirited  persons  in  general.  What  is  the  rem- 
edy? An  association.  Get  together.  Talk  these 
matters  over.  Interview  one  another.  Study  one 
another's  methods  and  improvements.  Arrange  for 
entering  one  another's  territory  upon  an  equitable 
and  intelligent  basis. 

Furthermore,  if  a  Northwestern  association  was 
formed,  members,  should  they  desire  to  sell  or 
transfer  their  property,  could  offer  it  to  other  mem- 
bers of  the  association,  thus  preventing  Independent 
systems  falling  into  the  hands  of  the  Bell  company 
without  the  local  people  having  a  chance  to  buy. 
The  sale  of  an  Independent  company  should  not  be 
made  in  any  event  without  first  offering  the  property 
to  other  Independent  companies  or  individuals  not 
interested  in  the  Bell  company.  The  great  good 
that  is  being  done  by  keeping  our  telephone  com- 
panies independent  from  the  monopoly  cannot  be 
overestimated.  It  is  second  to  no  other  blessing 
that  has  befallen  the  people. 

Is  the  Northwestern  Electrical  association  a  suc- 
cess? Ask  the  electric-light  man  in  your  town.  If 
he  is  up  to  date,  he  will  soon  convince  you  that  you 
are  pot  up  to  date  without  an  association  The  In- 
dependent telephone  companies  are  in  greater  need,  of 
an  association  than  the  electric-light  companies,  as 
the  latter  operate  locally  only,  while  the  telephone 
companies,  to  be  successful,  must  necessarily  enter 
one  another's  territory  and  combat  successfully  the 
grabbings  of  the  Bell  octopus.  The  telephone  men 
must  build  lines  and  exchanges  intelligently,  and 
this  cannot  be  done  without  studying  the  problem. 
How  can  this  be  done  better  than  by  forming  an 
association  and  discussing  the  questions  jointly? 

When  will  the  Northwestern  Telephone  asso- 
ciation be  formed — to-day,  to-morrow  or  some 
other  time?  Shall  we  wait  for  the  con- 
certed action  of  50,  60  or  a  100?  If  we  do  we 
will  wait  in  vain.  Let  half  a  dozen  or  more  get  to- 
gether, elect  officers,  etc.,  and  thereby  start  the  ball 
rolling,  and  it  will  be  no  time  at  all  before  every 
enterprising  telephone  manager  will  be  a  member 
and  regular  attendant. 

The  association  so  formed  should  be  for  the  bene- 
fit of  the  telephone  companies  only,  and  open  to 
active  membership  for  those  who  are  directly  con- 
nected with  the  local  or  Independent  telephone 
exchanges.  Under  no  circumstances  should  a  man- 
ufacturer or  supply  dealer  be  admitted  to  active 
membership.  This  class  of  workers  can  be  entered 
as  social   members,  but  not  allowed  to  vote. 

The  organization  of  such  an  association  is  im- 
perative just  at  this  time,  as  in  no  other  way  can 
the  vast  growing  property  of  the  Independent  com- 
panies throughout  the  whole  Northwest  be  pro- 
tected. Ignorance  is  always  a  loser,  and  education 
in  the  manipulation  of  telephone  exchanges  and  sys- 
tems cannot  be  better  taught  than  in  sessions  of 
a  well-organized  association.  Meetings  of  this  kind 
cause  valuable  acquaintances  to  be  formed  that 
ripen  into  useful  friendships.  The  Northwestern 
Electrical  association  started  in  this  way,  and  is  now 
the  largest  electric-light  association  in  the  United 
States. 


It  is  said  that  a  telephone  wire  has  recently  been 
extended  up  the  Congo  from  Boma,  the  capital  of  the 
Congo  Free  State,  to  the  mouth  of  the  Kwa  River,  a 
distance  of  450  miles.  Boma  is  50  miles  from  the 
mouth  of  the  river,  and  Kwamouth,  as  the  station 
is  called,  is  about  100  miles  above  Stanley  Pool. 
At  present  it  is  impossible  to  talk  over  the  wire  the 
whole  distance  between  Boma  and  Kwamouth.  The 
voices  are  heard  between  the  two  points,  but  the 
words  are  not  to  be  distinguished.  It  is  necessary, 
therefore,  to  relay  the  telephonic  message  at  Tumba, 
about  two-thirds  of  the  way  from  Boma.  It  is  pro- 
posed, however,  to  improve  the  apparatus  and  it  is 
expected  that  long-distance  telephoning  will  soon 
be  as  easy  a  matter  on  the  Congo  as  it  is  becoming 
in  the  civilized  parts  of  the  world.  Only  two  years 
ago  it  .was  impossible  to  communicate  between 
Boma  and  Kwamouth  in  less  than  20  days;  but  in 
20  minutes  now  the  governor  at  Boma  may  learn 
Ihe  state  of  affairs  at  the  up-river  station  and  send 
his  instructions  to  men  in  charge  of  it. 
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Iowa  Telephone  Association. 

The  fourth  annual  convention  of  the  Iowa  Tele- 
phone association  was  held  at  the  Savery  Hotel, 
Des  Moines,  Iowa,  on  March  13th  and  14th.  About 
40  Independent  companies  were  represented  and  a 
very  good  meeting  was  held.  President  George  N. 
Brady  presided.  The  regular  business  of  the  asso- 
ciation was  transacted  and  the  following  papers  were 
presented:  "In  Memoriam — Our  Brethren  Who  Have 
Gone  Over  to  the  Bell,"  by  C.  F.  Bennett,  Water- 
loo; "The  Automatic  Exchange,"  by  F.  P.  Hocker, 
Audubon;  "Our  Methods  of  Bookkeeping,"  by  H.  L. 
Green,  Waterloo;  "The  Multiple  Switchboard  for 
Moderate-sized  Exchanges,"  by  W.  G.  Bowe,  Mar- 
shalltown;  "My  Experience  in  Meeting  Competi- 
tion," by  C.  C.  Deering,  Boone;  "Necessity  lor  Uni- 
form Tariff  Books  and  Rates,"  by  George  N.  Bandy, 
Perry;  "What  Rights  Have  Telephone  Companies 
on  Public  Highways  and  Streets  of  Incorporated 
Towns  with  Regard  to  Location  of  Poles  and 
Trimming  of  Trees,"  by  H.  C.  Raney,  Fairfield: 
"Legislative  Suggestions,"  by  C.  F.  Bennett,  Water- 
loo; "What  Privilege  in  Use  of  Line  Shall  We  Ex- 
tend to  Toll  Agents,"  by  D.  M.  Griswold,  Perry; 
"From  the  Switchboard  to  the  Subscriber,"  by  H. 
Jenkins,  of  John  A.  Roebling's  Sons  company; 
"Review  of  the  Past  Year's  Work,"  by  C.  M.  Mc- 
Fatridge,  Moravia;  "Where  and  How  We  Get  Cedar 
Poles,"  by  B.  J.  Carney,  Grinnell;  "From  Missouri," 
by  H.  E.  Ralston,  Maryville,  Mo.;  "Advisability  of 
Toll  Line  Companies  Purchasing  Right  of  Way 
Over  Lands  Rather  Than  Using  Highways,"  by  J. 
S.  Bellamy,  Knoxville. 

Wednesday  evening  following  the  closing  session 
the  supply-house  men  tendered  a  banquet  to  the 
members  of  the.  association  at  the  Savery  Hotel. 

The  following-named  officers  for  the  ensuing  year 
were  elected:  President,  J.  S.  Bellamy  of  Knox- 
ville; vice-president,  H.  C.  Raney  of  Fairfield;  secre- 
tary and  treasurer,  Charles*C.  Deering  of  Boone; 
executive  committee.  J.  C.  Bellamy  of  Knoxville, 
chairman,  C.  M.  McFatridge  of  Moravia,  C.  F.  Ben- 
nett of  Waterloo,  A.  T.  Presson  of  Iowa  City, 
George  N.  Bandy  of  Perry;  arbitration  committee, 
C.  G.  Cockerell  of  Jefferson,  D.  N.  Smith  of  Clear- 
field, H.  C.  Raney  of  Fairfield,  C.  C.  Deering  of 
Boone  and  George  N.  Bandy  of  Perry;  programme 
committee,  C.  C.  Deering  of  Boone,  J.  M.  Plaister 
of  Fort  Dodge  and  L.  D.  Robinson  of  Washington. 


Eastern  Illinois  Independents  Organize. 

A  meeting  of  representatives  of  the  Independent 
telephone  companies  of  the  eastern  district  of  Illi- 
nois was  held  at  Champaign,  on  March  14th,  for  the 
purpose  of  organizing  an  association  in  accordance 
with  the  plan  adopted  by  the  state  association  in 
February,  and  transacting  such  other  business  as 
might  be  presented.  The  meeting  was  called  to  or- 
der by  G.  W..  Hughes  of  Hume,  and  permanent  or- 
ganization was  effected  by  the  election  of  the  follow- 
ing-named officers:  President,  G.  W.  Hughes, 
Hume;  vice-president,  John  W.  Gay,  Mattoon;  sec- 
retary and  treasurer,  S.  D.  Stocks,  Sullivan.  The 
constitution  of  the  Illinois  Telephone  association 
was  adopted  and  a  general  discussion  on  the  needs 
of  the  Independent  telephone  interests  was  held.  The 
following-named  gentlemen  were  appointed  a  com- 
mittee on  grievances  and  to  revise  the  constitution: 
Chairman,  George  W.  Fair,  Chrisman;  P.  M.  War- 
ner, Rossville;  J. -H.  Davis.  Ridge  Farm;  E.  M. 
Harwood,  Shelbyville,  and  B.  F.  Wasson,  Farmer 
City.  The  meeting  adjourned  after  an  interesting 
session  to  meet  at  the  time  and  place  of  the  next 
meeting  of  the  state  association.  Among  those 
present  were:  P.  M.  Warner,  Rossville;  Ira  Cod- 
wallader.  West  Lebanon,  Ind.;  C.  A.  Gregory,  Lov- 
ington;  G.  W.  Fair,  Chrisman;  F.  Knickerbocker. 
Danville;  W.  S.  Ashmore,  Oakland;  John  W.  Gay, 
-Mattoon;  Lon  Lee.  Champaign;  G.  W.  Hughes, 
Hume;  S.  D.  Stocks,  Sullivan;  J.  H.  Davis,  Ridge 
Farm,  and  C.  J,  Sabin,  Champaign. 


Large  Stock  Dividend  of  Chicago  Tele- 
phone Company. 

For  years  the 'stock  of  the  Chicago  Telephone  com- 
pany (Bell)  has  paid  12  per  cent,  annually,  and  now 
an  additional  20  per  cent,  stock  dividend  has  been 
announced.  The  amount  of  this  free  stock  distribu- 
tion is  $1,000,000.  The  capital  stock  of  the  company 
now  being  $5,000,000,  this  will  give  to  stockholders 
one  new  share  for  every  five  now  held.  The  stock 
is  quoted  on  the  Chicago  Exchange  at  $225  a  share. 
The  dividend  stock  will  be  put  out  April  loth,  the 
same  day  as  the  issue  of  $500,000  recently  announced 
to  go  to  stockholders  at  par.  A  second  $500,000, 
under  the  same  authorization,  will  be  issued  at  par 
October  10th.  This  will  make  a  total  increase  of 
the  capitalization  of  $2,000,000  for  the  year  and  will 
make  the  amount  outstanding  after  October  $7,000,- 
000.  It  is  expected  that  the  capital  will  have  to  be 
increased  in  the  future  about  $1,000,000  a  year  to 
keep  pace  with  the  development  of  the  business. 
The  directors  have  also  declared  a  cash  dividend 
of  $3  a  share,  payable  April  5th,  for  the  quarter  end- 
ing March  31st.  This  is  a  change  from  the  old  cus- 
tom of  paying  one  per  cent,  a  month.  The  issue  of 
the  Si.ooo.oco  stock  dividend  is  simply  a  capitaliza- 
tion of  a  large  part  of  the  company's  surplus.  For 
the  year  1899  the  company  carried  to  its  surplus  ac- 
count $117,009,  and  the  amount  has  been  in  excess 
of  $100,000  for  some  years  back. 


Valuation  of  Telephone  Franchises. 

Preparatory  to  placing  in  operation  the  new 
franchise-tax  law  of  New  York  state,  the  State 
Board  of  Tax  Commissioners  is  in  session  in  Al- 
bany, and  directing  its  efforts  to  ascertaining  the 
value  of  the  various  special  franchises.  Objections 
of  the  representatives  of  companies  are  heard. 
.Among  the  special  franchises  considered  last  week 
were  those  of  the  Bell  Telephone  of  Buffalo  and 
Rochester.  The  company  was  represented  by  At- 
torney Porter  Norton.  The  franchise  in  Buffalo 
was  valued  at  $617,000  and  the  one  in  Rochester  at 
$260,000.  The  company  objects  to  both  valuations 
as  excessive.  It  is  maintained  that  the  valuation  in 
Buffalo  should  not  exceed  $366,262.90,  and  that  the 
valuation  of  $52,400  placed  by  the  local  assessors  on 
the  property  of  the  company  in  Rochester  should 
not  be  increased.  Mr.  Norton  presented  to  the 
board  affidavits  made  by  Henry  M.  Watson,  presi- 
dent of  the  Bell  Telephone  company  of  Buffalo, 
setting  forth  the  various  facts  on  which  the  applica- 
tion for  a  reduction  of  the  amount  of  valuation  is 
based. 

In  the  city  of  Buffalo  the  company  permits  the 
use  of  its  wires,  poles  and  conduits  by  the  fire-alarm, 
telegraph  and  police  departments  of  the  city  free 
of  charge.  The  city,  on  demand,  requires  the  com- 
pany to  erect  poles,  lay  conduits,  and  string  wires 
for  the  use  of  those  departments,  without  compensa- 
tion, and  irrespective  of  the  question  of  any  use 
of  the  same  by  the  company  and  without  regard  to 
the  fact  whether  or  not  the  business  of  the  company 
required  at  the  time  such  building  and  extension.  It 
is  estimated  that  there  are  136  miles  of  pole  line 
and  27  miles  of  conduit  which  are  used  by  the  city 
without  compensation  to  the  company. 

The  company  estimates  that  the  cost  of  construct- 
ing such  portions  of  its  property  as  are  used  by 
the  city  was  $69,681,  and  that  the  annual  cost  of 
their  maintenance  is  $8,891.12,  which,  if  capitalized 
upon  the  basis  of  five  per  cent,  interest,  would  repre- 
sent a  burden  upon  the  company  having  a  cash 
value  of  $179,822.  The  company  now  pays  taxes 
to  the  city  on  a  property  valuation  of  $325,000. 

In  Rochester  the  city  reserves  the  right  to  use 
the  poles  and  conduits  of  the  company  for  the  cables 
and  w'ires  of  the  city  departments,  without  compen- 
sation, and  also  to  order  the  company  to  lay  new 
conduits  and  erect  new  poles  in  such  streets  as  it 
may  deem  necessary  for  city  uses.  The  fire  and  po- 
lice departments  now  use  61  miles  of  pole  line  and 
14  miles  of  conduit.  The  cost  of  construction  of 
the  property  used  by  the  city  was  $41,174.60,  and  its 
annual  cost  of  maintenance  $5,326.11,  which  repre- 
sents on  a  five  per  cent,  basis  a  capitalization  of  $106,- 
522.20.  The  company  pays  to  the  city  taxes  on 
a  valuation  of  $52,400,  wdiich  it  is  held,  in  view  of 
the  burdens  imposed  and  of  the  present  status  of 
affairs  of  the  company  in  Rochester,  is  just  and  fair. 
On  December  29,  1899,  the  Common  Council  of 
Rochester  passed  a  resolution  amending  the  original 
contract  between  the  company  and  the  city,  and 
imposing  on  the  Bell  Telephone  company  the  ob- 
ligation to  allow  every  corporation  having  the  right 
to  maintain  electrical  conduits  in  the  streets  of  that 
city  space  on  every  pole  erected  and  every  subway 
constructed  by  it  in  that  city,  and  providing  that 
upon  its  refusal  to  permit  such  use  and  occupation 
its  franchise  to  operate  its  telephones  shall  terminate. 


Progress  in  Baltimore  and  Pittsburg. 

One  familiar  with  the  Independent  telephone  move- 
ment in  Baltimore  says  that  the  central  exchange 
will  be  ready  for  the  installation  of  the  switchboard 
within  a  month.  The  pole  lines,  covering  the  entire 
city  outside  of  the  subway  district,  are  practically 
completed.  The  stringing  of  the  overhead  wires 
and  the  drawing  of  the  cables  into  the  city  subways 
have  been  begun,  and  it  is  hoped  to  have  the  entire 
system  completed  not  later  than  June.  Including 
the  substations,  the  total  capacity  will  be  7.200  tele- 
phones. 

In  Pittsburg  it  is  said  that  the  company  has  over 
4,000  subscribers  and  has  completed  about  14  miles 
of  subways  in  Pittsburg.  One  line  of  subway  is 
about  6V2  miles  in  length.  Over  10  miles  of  pole 
lines  are  completed.  The  main  exchange  building, 
costing  over  $100,000,  located  in  the  heart  of  the  city, 
is  fast  nearing  completion,  and  the  installation  of  the 
switchboard  will  commence  in  a  few  days.  The  cen- 
tral exchange  will  have  a  capacity  for  about  4,500 
telephones,  and  with  the  exchanges  being  built  in 
the  Bellfield.  East  End  and  South  Side  districts, 
there  will  be  a  combined  switchboard  capacity  for 
about  7,700  telephones.  The  switchboard  in  Alle- 
gheny, containing  2,500  drops,  will  increase  the  to- 
tal capacity  of  the  Hues  in  the  cities  of  Pittsburg  and 
Allegheny  to  about  10,200  telephones.  Already 
about  25,000  feet  of  250-pair  cables  have  been  drawn 
into  the  subway  and  about  178  prominent  buildings 
have  been  wired  for  service.  It  is  expected  that 
when  the  plant  begins  operations,  which  will  be 
before  July  1st,  the  company  will  have  between 
5,000  and  6,000  telephones  in  actual  use.  The  sub- 
ways were  planned  to  take  care  of  the  future  and 
the  ultimate   capacity  is  20,000  telephones. 


Southern    Independent    Telephone 
Association. 

A  very  interesting  meeting  of  the  Southern  Inde- 
pendent Telephone  association  was  held  at  Mem- 
phis, Tenn.,  on  February  28th.  A  movement  was 
inaugurated  at  the  meeting  looking  to  the  forming 
of  all  the  southern  Independent  telephone  com- 
panies into  one  joint  stock  company  as  far  as  prac- 
ticable. All  Independent  telephone  companies  and 
exchanges  were  urged  to  become  incorporated. 
The  constitution  was  so  amended  as  to  admit  of  a 
vice-president  of  the  association  to  be  elected  from 
each  state.  A  paper  on  "Long-distance  Telephone 
Lines — Their  Construction  and  Material"  was  read 
before  the  association  by  Secretary  C.  W.  Bolton. 
Several  telephone  manufactuiers  had  very  nice  ex- 
hibits of  their  instruments  and  parts  at  the  meeting. 
The  following-named  officers  were  elected  for 
the  ensuing  year:  President,  Captain  James 
D.  Randall,  Memphis,  Tenn.;  treasurer,  George 
W.  Scheuing,  Paris,  Tenn.;  secretary,  C.  W.  Bolton, 
Pontotoc,  Miss.  The  next  meeting  of  the  associa- 
tion will  be  held  at  Memphis,  Tenn.,  at  a  date  to  be 
set  by  the  president. 

The  extensions  and  improvements  of  the  Inde- 
pendent companies  in  the  South  are  being  encour- 
aged by  the  Southern  Independent  Telephone  asso- 
ciation, which  is  desirous  that  all  such  improvements 
shall  be  first-class  and  permanent. 


Another     Independent     Franchise     for 
Oshkosh. 

The  Little  Wolf  River  Telephone  company, 
through  its  secretary,  A.  L.  Hutchinson  of  Weyau- 
wega,  Wis.,  has  presented  an  ordinance  to  the  Com- 
mon Council  of  Oshkosh,  Wis.,  which,  if  passed 
by  the  council,  will  constitute  a  franchise  under 
which  the  company  may  erect  poles  and  string  wires 
in  that  city  and  conduct  a  telephone  exchange. 
The  Little  Wolf  company  also  asked  for  permission 
to  operate  toll  stations  in  various  parts  of  the  city, 
so  that  the  toll  lines  of  the  company  may  be  access- 
ible by  the  people  of  Oshkosh,  pending  the  erection 
and  construction  of  a  telephone  system  and  ex- 
change. 

It  will  be  remembered  that  the  Northwestern  Tele- 
phone company  (Independent)  of  Oshkosh  was 
bought  up  by  the  Wisconsin  Telephone  company 
(Bell),  thus  cutting  off  the  Little  Wolf  River  com- 
pany from  toll  connection  with  that  city.  In  order 
to  handle  the  business,  which  is  said  to  average  1,000 
messages  a  month,  temporary  connection  in  the  form 
of  toll  stations  is  desired.  When  the  regular  system 
of  telephones  is  established  there  will  be  no  further 
use  for  the  toll  stations.  In  the  new  ordinance  rates 
are  placed  at  $1.25  and  $2  a  month. 

It  is  also  stated  that  J.  A.  Hinman  and  F.  W. 
Bond  have  bought  the  switchboard  and  550  tele- 
phones which  were  the  property  of  the  Northwest- 
ern Telephone  company  at  Oshkosh.  It  is  said  that 
they  propose  a  Citizens'  Mutual  Telephone  company 
for  Oshkosh,  although  it  is  difficult  to  understand 
why  the  Wisconsin  Telephone  company,  the  pur- 
chaser of  the  Northwestern,  should  dispose  of  the 
property  for  competitive  purposes. 


Affairs    of   the    Telephone,    Telegraph 
and  Cable  Company  of  America. 

At  a  meeting  of  the  board  of  directors  of  the  Tele- 
phone, Telegraph  and  Cable  company  of  America, 
held  March  14th,  in  New  York  city,  the  following- 
named  executive  committee  was  appointed:  William 
J.  Latta,  ex-officio;  Martin  Maloney;  Charles  W. 
Morse,  president  Consolidated  Ice  company;  Dan- 
iel O'Da}',  director  Standard  Oil  company;  Charles 
E.  Adams,  president  Massachusetts  State  Board  of 
Trade. 

The  mayor  of  Philadelphia  has  signed  the  ordi- 
nance revoking  the  franchises  of  six  telephone  com- 
panies. This  makes  the  telephone  franchise  owned 
by  the  Bell  company  the  only  one  held  in  the  city, 
and  is  said  to  leave  the  way  clear  for  granting  a  new 
line  to  the  Telephone,  Telegraph  and  Cable  com- 
pany. 

In  Boston  the  Old  Colony  Trust  company  will  be 
the  depository  for  the  proposed  exchange  of  Erie 
Telephone  company  stock  for  a  30-year,  five-per  cent, 
gold  bond  of  the  Telephone.  Telegraph  and  Cable 
company  of  America,  which  is  to  be  secured  by  the 
Erie  stock.  The  new  bond  will  bear  date  of  April 
1,  1900,  and  the  issue  will  be  to  the  amount  of  $12,- 
coo,ooo,  offsetting  $10,000,000  stock.  This  is  equiva- 
lent, therefore,  to  a  six  per  cent,  arrangement  in 
place  of  a  five  per  cent,  one,  inasmuch  as  five  per 
cent  on  $r2, 000,000  will  distribute  to  stockholders  as 
much  as  $10,000,000  w'ould  net  them  at  six  per  cent. 
Erie  stock  has  been  paying  five  per  cent. 


The  Pacific  Coast  telephone  system  (Bell)  made  a 
net  gain  of  2,321  subscribers  in  February.  The 
total  number  connected  on  March  1st  was  69,014, 
of  wrhich  17,941  are  in   San   Francisco. 


MANUFACTURERS     AND     DEALERS. 

The  large  brick  factory  buildings  for  the  Sumter 
Telephone  Manufacturing  company  of  Sumter.  S.  C, 
are  nearing  completion,  and  the  machinery  for  the 
equipment  of  the  plant  is  being  installed.  This  fac- 
'  tory,  it  is  said,  will  be  one  of  the  largest  of  its  kind 
in  the  United  States.  The  company  will  manufac- 
ture every  part  entering  into  the  construction  of 
its  instruments,  and  expects  to  be  ready  for  busi- 
ness by  July,  when  it  will  put  on  the  market  an  en- 
tirely new  line  of  high-grade  telephones,  switch- 
boards and  telephone  appliances. 
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Electric    Process    of    Annealing  Armor 

Plate.1 

By  Charles  J.  Dougherty. 

Considering  the  rapid  development  and  the  many 
applications  of  electricity  in  the  last  few  years  to 
the  needs  and  requirements  of  engineering  work, 
few  people  realize  the  important  part  which  it  plays 
in  the  construction  of  the  latest  type  of  cruisers  and 
bank-ships  armored  with  harveyized  nickel-steel  or 
Krupp-steel  plates.  A  modern  battleship  is  nothing 
more  or  lesb  than  a  floating  fortress,  its  vitals,  the 
machinery,  being  carefully  protected  from  the  ene- 
my's sheJls  by  st<>ut  and  almost  impregnable  steel 
plates,  ranging  in  thickness  up  to  i6\->  inches.  The 
new  type  of  armor  plate  specified  for  the  Alabama 
i5   the    "harvLvized   nickel-steel  plate." 

For  those  not  conversant  with  the  "Harvey  proc- 
I  will  briefly  state  that  it  is  the  introduction 
of  carbon  by  cementation  into  the  face  of  an  ordi- 
nary low-carbon-steel  plate,  and  subsequently  it  is 
water-liar. lened  similar  to  an  ordinary  tool.  After 
this  treatment  the  plate  presents  a  hard-faced  surface 
to  the  depth  of  about  one  inch,  designed  to  stop  and 
break  up  projectiles  before  serious  penetration  takes 
All  armor  plates  must  necessarily  be  secured 
t<<  the  fruncwork  of  the  vessel,  in  order  to  hold 
them  rigidly.  The  plates  must  be  drilled  and  tapped 
for  this  purpose,  and  herein  lies  the  trouble.  The 
methods  heretofore  used  to  produce  isolated  spots 
in  the  plates  were  principally  two — (1)  to  protect  the 
surface  of  the  plate  in  patches  or  strips  to  prevent 
carburation  wherever  holes  were  expected  to  be 
drilled:  (2)  to  make  accurate  drawings  and  patterns 
of  each  plate  beforehand,  to  which  all  holes  are 
drilled  before  the  plate  is  hardened.  This  plan  was 
practiced  by  the  United  States  government  for  a 
time,  but  had  to  be  abandoned  because  it  was  found 
that  numerous  alterations  in  construction,  errors  in 
the  drafting  room  or  mills,  made  it  necessary  to 
pierce  the  plate  where  no  provision  for  annealing 
was  made.  It  was  also  found  feasible  to  drill  and  tap 
holes  in  the  face  of  the  armor  plate  at  any  stage  of 
the  process  prior  to  hardening,  and  without  detrac- 
tion from  the  plate's  resistance;  but  it  is  not  always 
possible  to  locate  these  holes  with  precision  with- 
out first  fitting  the  plate  in  place  on  the  ship;  this 
was  a  very  expensive  method,  and  was  abandoned 
in  favor  of  one  by  which  the  carbon  was  prevented 
from  penetrating  over  certain  areas  in  the  wake 
of  the  fastenings.  This  method  also  had  its  disad- 
vantages, in  that  the  carbon  gases  frequently  seeped 
through  the  protection  mentioned,  and  carbonized 
the  surface  beneath.  The  expedients  adopted  for 
preventing  the  carburation  could  not  always  be  re- 
lied upon,  and  the  great  difficulty  encountered  was 
to  pierce  the  surface,  drill  and  tap  such  a  face- 
hardened  plate.  The  first  experiments  which  were 
made  to  anneal  these  face-hardened  plates  by  means 
of  the  oxyhydrogen  flame  and  the  electric  arc  were 
not  successful,  and  the  plates  resisted  most  effectu- 
ally all  attempts  to  anneal  the  spots  which  were 
required  to  be  drilled.  Drills  of  every  design  and 
method  of  tempering  were  tried,  but  with  no  suc- 
cess; the  plates  could  not  be  drilled  by  any  of  the 
above  means.  If  the  plates  could  not  be  held  in 
position  on  the  vessel,  this  meant  serious  delay  in 
construction.  The  question  of  being  able  to  anneal 
the  spots  required  w:as  becoming  a  serious  matter; 
but,  as  many  times  before,  in  other  work  of  difficult 
character,  the  subtle  fluid  was  the  only  agent  that 
solved  the  problem,  so  also  in  the  case  of  taking 
the  temper  out  of  certain  spots  to  permit  the  drill- 
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ing  of  holes  in  the  harveyized  plates,  electricity 
came  to  our  aid  on  the  eve  of  despair  and  failure. 
The  Thomson  Electric  Welding  company  of  Lynn, 
Mass.,  made  some  experiments  on  harveyized  plates, 
and  very  soon  demonstrated  its  ability  to  anneal 
any  surface,  however  hardened,  by  sending  a  cur- 
rent of  large  volume  through  any  spot  to  be  an- 
nealed, and  by  this  means  raising  the  temperature 
of  the  spot  to  about  i,ooo°  Fahrenheit;  and  at  that 
temperature  there  can  be  little  doubt  that  the  temper 

1.     From  the  proceedings  of  the  Encineers'  Club  of  Philadel- 
phia.    Paper  read  December  16.  1899. 


has  been  withdrawn.  This  is  the  process  that  I 
wish  to  treat  in  this  paper. 

The  apparatus  which  is  necessary  to  perform  the 
work  of  annealing  these  harveyized  plates  consists 
of  a  separately  excited  alternating-current  gener- 
ator (.Fig.  1)  of  variable  potential,  giving  a  maxi- 
mum of  300  volts  and  a  current  of  100  amperes.  The 
frequency  of  the  generator  is  50  cycles  per  second. 
The  fields  are  separately  excited  by  a  small  direct- 
current  exciter  of  J 10  volts  and  20  amperes,  made 
by  the  Thomson  Electric  Welding  company,  and 
belted  to  the  generator  from  a  pulley  on  the  com- 
mutator end  of  the  shaft.  The  exciter  delivers  to  the 
field  of  the  generator  a  maximum  current  of  15  am- 
peres at  full  load.  A  german-silvcr  resistance  box 
placed  close  at  hand  under  the  control  of  the  oper- 
ator varies  the  current  in  the  generator  fields,  and 
thus  increases  or  decreases  the  alternating  electro- 
motive force  at  the  brushes  of  the  generator. 

The  annealing  machine  proper  (Fig.  2)  is  an  al- 
ternating-current transformer  similar  to  the  well- 
known  welding  transformers  used  in  welding  steel 
rails.  For  those  of  you  who  are  not  conversant  with 
the  meaning  of  the  word  "transformer"  in  an  elec- 
tric sense,  it  will  suffice  to  say  that  an  alternating 
transformer  may  be  regarded  as  a  species  of  dynamo, 
in  which  neither  armature  nor  field  magnets  revolve 
as  in  an  ordinary  dynamo,  but  in  which  the  magnet- 
ism of  the  iron  circuit  is  made  to  vary  through  rap- 
idly lepcated  cycles  of  alternations,  by  separately  ex- 
citing it  with  an  alternating  current.  The  primary 
coil  of  the  transformer  corresponds  to  the  field- 
magnet  coil  of  the  dynamo,  while  the  secondary  coil 
of  the  transformer  may  be  called  the  armature  coil 
of  the  dynamo.  In  the  alternating-current  trans- 
former, by  whatever  name  called,  the  function  of  the 
iron  core  is  to  carry  the  magnetic  lines  of  force  (that 
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are  created  by  the  current  in  the  primary  coil) 
through  the  convolutions  of  the  secondary  coil.  The 
rate  at  which  the  magnetic  lines  due  to  the  primary 
current  are  cut  by  the  secondary  circuit  is  the 
measure  of  the  electromotive  force  given  to  the 
secondary  circuit. 

With  this  explanation  of  a  transformer  we  can 
understand  belter  the  workings  of  this  annealing 
machine.  The  transformer  is  of  the  copper-clad  type 
(■Fig-  3)'  that  is,  one  in  which  the  secondary  is  com- 
posed of  two  copper  castings,  each  having  a  rectan- 
gular groove;  when  bolted  together,  these  form  a 
closed  rectangular  frame  in  which  the  primary  coil 
is  held.  The  hollow  space  intervening  between  the 
primary  and  secondary  is  filled  with  a  heavy  body 
oil,  called  "transil  oil."  This  oil  acts  both  as  an 
insulator  and  a  conductor  of  heat  from  primary  to 
secondary.  The  secondary,  by  completely  surround- 
ing the  primary,  affords  an  excellent  mechanical 
protection,  and  prevents  electric  as  well  as  mag- 
netic leakage.  The  latter  features  are  quite  im- 
portant, since  it  is  necessary  to  operate  the  annealer 
on  board  vessels  in  exposed  positions  during  con- 
struction; yet  it  may  be  handled  with  immunity 
from  electric  shocks,  even  when  operated  in  rain  or 
in  heavy  snow.  The  primary  coil  of  this  trans- 
former consists  of  a  copper  ribbon,  each  turn  of 
the  coil  being  insulated  from  the  next  by  thin  as- 
bestos paper.  The  ratio  of  conversion  is  100  to  one, 
and  when  the  maximum  voltage  of  300  is  generated 
at  the  brushes  of  the  generator,  we  have  about  2.5 
to  2.8  volts  at  the  terminals  of  the  secondary  of  the 
transformer.  The  transformer  has  two  trunnions 
fastened  to  its  sides  in  a  line  a  little  above  the  center 
of  gravity.  These  trunnions  swing  in  bearings — 
part  of  a  yoke  which  straddles  the  whole.  The 
yoke  in  its  turn  has  a  hook  which  may  be 
secured  at  any  place  of  the  arch,  thus  al- 
lowing the  transformer  to  be  suspended,  like  a  com- 
pass hi  gimbals,  in  any  desired  position.  The  cop- 
per castings  which  compose  the  secondary  circuit 
are  cut  through  at  one  place.  On  either  side  of  the 
cut  two  short  platforms  form  the  base  for  a  saddle 


which  holds  the  copper  contacts  of  various  shapes 
and  sizes,  by  means  of  which  the  current  is  made 
to  enter  and  leave  the  plate  to  be  annealed.  These 
contacts  are  made  of  forged  copper  of  high  con- 
ductivity, and  they  are  hollowed  out  to  receive  a 
water  circulation  to  keep  them  cool,  and  they  ter- 
minate in  a  narrow  tip  which  is  rounded  at  the  end 
(Fig.  4).  The  total  weight  of  the  annealing  trans- 
former is  about  1,000  pounds,  and  this  is  sufficient 
to  insure  proper  contact  pressure  for  all  work  on 
horizontal  plates.  When  inclined  surfaces  are  to 
be  worked  upon,  the  machine  is  suspended  so  that 
its  weight  shall  not  interfere  with  the  contact  pres- 
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sure,  which  is  then  obtained  by  bracing  the  contacts 
directly  with  wooden  wedges  against  any  object  near 
by.  Perhaps  the  most  remarkable  thing  in  the  op- 
eration of  annealing  a  spot  is  the  great  amount  of 
current  that  is  carried  by  the  copper  contacts  into  the 
plate.  The  contact  surface  on  the  plate  is  seldom 
more  than  about  half  an  inch  square;  yet  10,000  am- 
peres are  made  to  flow  through  it  during  the  process 
of  annealing.  This  current  density  per  contact  area 
is  equivalent  to  40,000  amperes  per  square  inch,  a 
density  which  is  only  rendered  possible  through 
the  thorough  cooling  of  the  copper  contacts  by  a 
continuous  water  circulation  through  them,  as  I 
have  before  mentioned. 

Iv.  the  original  experiments  made  by  the  Thomson 
company  in  annealing  plates,  one  feature  presented 
itself  in  the  fact  that  the  taking  off  of  the  heating 
current  when  the  spot  was  being  annealed  caused 
the  heat  to  be  so  rapidly  conducted  away  by  the 
surrounding  mass  of  metal  that  the  heated  spot  be- 
came chilled,  just  as  if  it  had  been  plunged  into  cold 
water.  No  manner  of  outside  protection  of  the 
healed  spot  would  prevent  this  chilling  effect,  and 
it  was  found  that  only  a  gradual  and  slow  with- 
drawal of  the  current  would  produce  the  complete 
effect  of  annealing.  The  current  must  be  brought 
up  to  the  maximum  value  and  then  gradually  cut 
down. 

The  interesting  operation  of  annealing  a  plate  is 
performed  in  the  following  manner:  The  trans- 
former is  placed  in  position,  the  contacts  touching 
the  plate  on  either  side  of  the  spot  marked  for  an- 
nealing. Then  the  primary  current  is  brought  up 
by  means  of  the  rheostat,  near  at  hand,  to  from  85 
to  95  amperes  for  a  period  of  from  four  to  five  min- 
utes. The  metal  between  the  two  contact  places 
soon  attains  a  dull-red  heat,  and  this  temperature  is 
experimentally  found  by  holding  a  small  pine  stick 
in  contact  with  the  spot  until  it  takes  fire.  This  is 
the  maximum  temperature  desired  to  anneal  the 
spot  properly.  The  current  is  now  gradually  di- 
minished by  turning  the  rheostat  handle  one  point 
each  minute,  until  all  the  resistance  is  placed  in 
circuit,  and  by  this  method  the  spot  is  gradually 
cooled  and  the  chilling  of  the  plate  prevented.  To 
illustrate  the  method  of  introducing  the  annealing 
current  into  the  plate,  I  shall  refer  It)  Fig.  5.  (CC) 
are  the  two  copper  electrodes.  The  current  enters 
the  plate  by  one  end  and  leaves  by  the  other,  as 
shown  by  the  arrows.  Right  under  the  contacts  the 
metal  comes  to  a  bright  cherry  heat,  shown  in  heavy 
black  in  the  figure,  while  the  portion  intervening 
and  partly  surrounding  the  contacts  acquires  a 
temperature  of  just  visible  red.  Line  (BB)  indicates 
where  the  influence  of  the  Harvey  process  stops. 
The  shaded  portion  in  the  figure  shows  the  zone 
softened  and  ready  to  be  drilled,  while  the  dotted 
line  shows  how  far  the  heat  radiation  would  cause 
the  metal  to  turn  blue. 

The  operation  of  running  a  heat  after  the  ma- 
chine is  set  up  takes  in  the  neighborhood  of  from 
15  to  20  minutes,  all  depending  on  the  size  of  the 
spot  to  be  annealed.  On  examining  the  spot  after 
the  annealing  process  is  finished,  it  is  found  to  be 
a  dull  chocolate  color,  the  place  where  trie  contacts 
have  been  resting  is  scaled  and  hard  and  cannot 
be  touched  by  a  tool  to  the  depth  of  a  quarter  of 
an  inch. 

In  the  construction  of  a  modern  man-of-war  there 
are  many  armor  plates  which  act  as  shields  to  the 
guns.  Some  of  them  are  circular,  others  oval.  The 
only  method  possible  to  perforate  these  shields  was 
after  carburation  and  before  being  water-hardened, 
up  to  the  discovery  of  the  electric-annealing  proc- 
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ess  above  described;  but  to-day,  what  a  change! 
These  plates  are  cut  in  various  shapes  to  suit  the 
work  by  simply  annealing  a  number  of  spots  form- 
ing the  shape  of  the  hole  to  be  cut,  and,  finally,  run- 
ning a  culling  tool  over  the  surface  thus  annealed. 

It  sometimes  happens  in  the  construction  of  war 
vessels  that  the  armor  plates  have  been  made  up 
too  long  to  fit  in  their  respective  places,  and  they 
must  have  a  certain  length  cut  off  after  their  de- 
livery at  the  shipyard;  this  occurred  several  times 
on  plates  for  the  U.   S.   S.   Iowa. 

When  such  cases  occur,  there  are  two  methods 
of  annealing  the  plate:  First,  to  lay  off  on  the  plate 
a  line  of  holes  side  by  side  directly  across  the  edge 
which  is  to  be  cut  off,  in  the  same  manner  as  an- 
nealing spots  for  ordinary  drilling — a  slow  process, 
indeed,  since  the  annealer  must  be  set  for  each 
individual  hole.  Second,  to  gradually  move  the 
transformer  along  the  line  to  be  annealed,  the  plate 
remaining  stationary. 

It  has  already  been  mentioned  that  it  is  absolutely 
necessary  that  the  temperature  of  any  individual  spot 
should  be  gradually  and  slowly  reduced  in  order 
to  prevent  any  chilling.  The  effect  of  gradually 
withdrawing  the  heat  from  one  spot  to  any  other 
is  accomplished  in  the  second  method,  by  moving 
the  transformer  itself,  relatively  to  the  plate  to  be 
treated,  the  rate  of  this  movement,  of  course,  de- 
pending upon  the  rate  at  which  the  temperature  is 
to  fall  in  any  particular  spot  to  prevent  chilling. 
The  transformer  is  arranged  to  be  moved  along  a 
a  line  to  be  annealed,  the  motion  being  obtained 
by  an  ordinary  screw  with  a  handle,  the  handle  be- 
ing turned  at  a  predetermined  rate  controlled  by  a 
watch,  and  it  was  found  that  the  correct  speed  was 
about  a  quarter  of  an  inch  per  minute  to  insure 
positive  and  thorough  annealing.  Thus,  the  work 
can  be  performed  in  a  short  length  of  time  com- 
pared to  the  usual  method  of  setting  the  machine 
for  individual  heats.  The  copper  contacts  used  can 
be  of  the  simplest  kind;  they  bed  themselves  into 
the  surface  of  the  plate,  and  when  dragged  along  by 
the  screw,  raise  in  front  of  themselves  a  chip  simi- 
lar to  that  produced  by  a  planing  tool,  and  even 
after  a  day's  continuous  moving  are  found  to  be 
intact. 

In  cases  when  the  transformer  is  moved  relatively 
to  the  plate  to  be  treated,  as  in  the  method  just 
described,  it  is  a  rather  startling  thing  to  find  a 
number  of  steel  chips  lying  around  which  have  been 
cut  from  the  plate  by  the  copper  contacts;  thus 
developing  the  peculiar  phenomenon  of  a  hard-steel 
chip  cut  by  a  soft-copper  tool. 

Besides  annealing  holes  in  armor  plate,  the  trans- 
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former  may  be  used  for  the  reversal  of  the  anneal- 
ing process,  namely,  for  creating  isolated  hard  spots 
in  soft  tool  steel  by  sending  a  current  through  the 
spot  to  be  hardened  until  it  reaches  a  bright-cherry 
heat,  and  then  suddenly  removing  the  current  from 
the  machine. 

For  annealing  plates  for  the  U.  S.  S.  Alabama,  two 
complete  annealing  plants  have  been  at  work  con- 
tinuously night  and  day,  Sundays  included,  for  a 
period  of  over  six  months,  and  upward  of  about  3,000 
holes  have  been  treated. 

We  have  had  no  difficulty  in  annealing  the  har- 
veyized  plates  of  the  Alabama,  but  in  this  age  of 
advancement  something  new  is  constantly  being  in- 
vented; yesterday  it  was  harveyized  nickel-steel,  and 
to-day  Krupp's  armor  plates  are  considered  superior 
to  the  Harvey  or  Corey  plates.  Krupp  armor  is  now 
being  placed  upon  all  the  newer  vessels  of  our 
own  and  foreign  navies. 

The  Krupp  gas  process,  as  it  is  called,  is  a  secret, 
and  the  rights  of  manufacture  for  this  country  have 
been  purchased  by  the  Carnegie  company  of  Pitts- 
burg. 

The  supreme  value  of  the  Krupp  armor  consists 
in  the  fact  that  these  plates  enable  the  total  weight 
of  armor  with  which  a  ship  is  clcthed  to  be  greatly 
reduced,  and  the  weight  so  saved  may  be  appropri- 


ated to  a  more  powerful  armament,  or  engines  and 
boilers  of  greater  horsepower.  Krupp  armor  shows 
remarkable  toughness  combined  with  all  the  hard- 
ness of  the  best  face-hardened  armor;  and,  unlike 
armor  manufactured  by  other  well-known  processes, 
the  Krupp  product  maintains  these  qualities  in  the 
very  thickest  armor.  The  thickness  of  the  hard- 
ness of  Krupp's  process  is  about  1.7  to  two  inches, 
while  the  harveyized  process  goes  in  about  one  inch. 
The  new  battleship  Maine  will  have  Krupp  armor; 
the  Russian  battleship  and  cruiser  now  building  at 
our  shipyard  will  also  be  protected  with  it. 

Since  the  Krupp  process  penetrates  into  the  sur- 
face of  the  plate  about  two  inches,  we  naturally  im- 
agined that  it  would  require  a  greater  length  of 
time  to  anneal  the  spots,  and  after  a  little  experi- 
menting on  a  sample  of  this  armor  we  were  delight- 
fully surprised  to  find  that  the  time  required  to  an- 
neal a  hole  thoroughly  was  only  a  trifle  longer  than 
that  for  the  harveyized-steel  plate. 
Discussion. 

The  President  (F.  Schumann):  In  annealing  a 
portion  of  the  plate,  are  there  any  stresses  produced? 
Is  the  operation  injurious  to  the  plates? 

Mr.   Dougherty:     I  hardly  think  that  the  opera- 


Mr.  Dougherty:  We  experience  some  difficulty, 
at  times,  in  penetrating  through  the  oxide  on  the 
surface  of  the  plate,  and  we  cannot  get  a  heat  some- 
times until  this  oxide  has  been  burned  away  by  the 
current.  Ordinarily,  we  have  little  trouble  in 
getting  up  the  heat  on  the  machine. 
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tion  produces  any  stress  in  the  plates,  as  the  action 
is  so  local.  In  regard  to  whether  the  plates  are 
injured  by  the  operation,  no  tests  to  my  knowledge 
have  ever  been  made  to  ascertain  this. 

W.  C.  L.  Eglin:  I  note  the  remarkable  statement 
that  40,000  amperes  are  transmitted  through  a  sec- 
tion of  copper  conductor,  and  I  wish  to  ask  Mr. 
Dougherty  what  is  the  size  of  the  electrodes  and 
whether  they  show  a  high  rise  of  temperature  with 
this  large  amount  of  current  passing  through  them? 

Mr.  Dougherty:  The  electrodes  are  made  of  a 
solid  bar  of  copper,  4Y2  inches  square,  and  are  bored 
out  for  a  circulation  of  water  through  them.  This 
circulation  has  a  tendency  to  keep  the  copper  con- 
tacts cool,  and  we  experience  no  trouble  from  heat 
when   handling  this  large  volume  of  current. 

Mr.  Eglin:  When  the  annealer  is  moved  from 
spot  to  spot,  are  the  copper  contacts  much  burned 
and  worn  away? 

Mr.  Dougherty:  It  is  necessary  from  time  to 
time  to  dress  up  the  copper  contacts  where  they 
have  been  burned  from  constant  work,  but  we  ex- 
perience little  trouble  from  this. 

The  President:*  I  understand  that  the  machine 
requires  300  volts  alternating  current.  Do  you  not 
consider  this  dangerous? 

Mr.  Dougherty:  The  primary  circuit  of  the  an- 
nealer has  300  volts,  but  the  secondary  circuit  which 
passes  through  the  electrodes  has  a  maximum  of 
about  2.8  volts;  consequently,  the  low  pressure  in 
the  secondary  avoids  any  danger  from  shocks. 

E.  F.  Miller:  How  near  to  the  end  of  the  elec- 
trodes does  the  water  circulation  come? 

Mr.  Dougherty:  I  think  about  three  inches  from 
the  end.  Each  electrode  is  drilled  with  two  holes: 
the  water  comes  in  through  one  and  passes  down 
through  the  electrode  and  out  through  the  other 
hole,  thus  allowing  ample  surface  for  cooling. 

Carl  Hering:  It  seems  to  me  to  be  a  rather 
awkward  way  to  vary  the  secondary  current  by  ad- 
justing the  current  in  the  fields  of  the  generator.  I 
would  like  to  ask  if  a  choking  coil  could  not  be 
used  in  the  primary  circuit  of  the  transformer.  This 
would  do  away  with  two  wires  and  also  permit  of 
two  or  more  transformers  to  be  supplied  from  a  sin- 
gle generator,  provided,  of  course,  that  it  is  of  suffi- 
cient capacity.  I  would  also  like  to  ask  whether 
any  estimates  have  ever  been  made  as  to  the  cost 
of  annealing  a  hole? 

Mr.- Dougherty:  It  is  perfectly  practicable  to  use 
a  choking  coil  or  reactive  coil  when  two  or  more 
annc?lers  are  supplied  from  the  same  generator,  and 
it  has  been  done.  The  reason  for  our  not  using 
this  method  is  because  we  had  originally  one  an- 
nealer, but  our  work  has  so  much  increased  that 
it  has  become  necessary  to  use  two  annealing  ma- 
chines, and  if  the  work  warrants  it,  we  shall  adopt 
this  method  of  using  choking  coils.  No  estimate 
of  cost  per  hole  has  ever  been  made  up. 

The  President:  Is  much  care  required  in  making 
contact  on  the  plate  with  the  electrodes? 


Triumph  Direct-connected   Exhaust 
Fan, 

The  Specialty  Manufacturing  company  of  Indianap- 
olis, Ind.,  manufacturer  of  the  Triumph  exhaust 
fan  for  belted  service,  is  now  prepared  to  furnish 
this  fan  direct-connected  with  detachable  motor. 
The  fan,  which  is  shown  in  the  accompanying  illus- 
tration, is  offered  in  sizes  of  30,  36,  42  and  48  inches, 
the  motors  being  wound  for  all  standard  voltages 
of  direct  current. 

The  fan  presents  some  new  features  in  the  line  of 
direct-connected  fans.  In  designing  the  set  the  flat, 
square  back  of  the  fan  is  utilized  to  afford  a  con- 
venient installation,  and  the  motor  is  shipped  sepa- 
rate, the  bracket  or  motor  support  being  a  part  of 
the  fan  frame.  To  install  the  fan,  the  square  frame 
is  lagged  or  bolted  with  flat  back  to  the  opening, 
and  the  motor  is  then  placed  on  the  bracket,  being 
held  securely  and  firmly  by  cap  screws.  The  fan- 
wing  is  secured  to  the  shaft,  and  when  the  motor  is 
connected  up    the  fan  is  ready  for  operation. 

The  detachable  feature  of  this  machine  is  said  to 
offer  several  advantages;  for  instance,  a  temporary 
use  of  such  a  motor  might  be  of  considerable  value, 
nnd  this  motor  being  detachable  can  be  easily  taken 
from  the  bracket  and  set  where  desired.  With  fail- 
wing  removed  and  a  pulley  used  on  the  shaft  in- 
stead, the  motor  can  be  used  to  furnish  belted  serv- 
ice. 

The  motors  furnished  with  the  Triumph  exhaust 
fans  are  of  the  most  approved  modern  electrical  and 
mechanical  construction,  and  will  carry  the  fan  at 
full  speed  without  injurious  heating  and  without 
sparking  at  the  brushes.  They  are  of  the  protected 
type,  thus  affording  protection  against  the  accumu- 
lation of  dirt  and  consequent  damage  to  the  ma- 
chine. The  rheostat  furnished  with  the  motor  is 
thoroughly  fireproof,  and  is  provided  with  auto- 
matic release.  Carbon  brushes,  with  automatic  feed, 
are  used  on  the  motor.  The  bearings  of  the  set  are 
interchangeable  and  self-oiling,  the  machines  being 
accurately  balanced,  so  there  is  practically  no  vibra- 
tion when  the  fan  is  in  operation.  All  parts  of  the 
machine  are  made  in  duplicate. 

The  convenience  for  inspection  of  the  fan  is  said  to 
merit  consideration.  Especial  attention  has  been 
given   to  reducing  the  distance  between  the  motor 
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and  frame  to  a  minimum,  thus  reducing  the  protru- 
sion of  the  motor  into  the  room  to  the  least  possible 
distance.  The  well-known  manufacturer  of  this  di- 
rect-connected exhaust  fan  claims  to  have  run  ex- 
haustive tests,  and  is  willing  to  risk  its  reputation  on 
the  efficiency  of  the  machine. 


Automobiles  at  the   Pan-American   Ex- 
position. 

The  Pan-American  Exposition  will  afford  an  ex- 
cellent opportunity  for  the  general  public  to  get 
fully  acquainted  with  the  automobile,  and  there  is 
likely  to  be  a  big  display  of  them  there.  Thomas 
M.  Moore  head  of  the  department  of  transporta- 
tion, says  this  on  the  subject: 

"The  preliminary  and  merely  mechanical  work 
occupied  us  until  a  few  days  ago,  when  we  issued 
a  letter  to  prospective  exhibitors.  This  letter  was 
sent  out  to  the  automobile  manufacturers — those  who 
make  the  vehicles  and  those  who  own  motor  sys- 
tems especially  designed  for  the  propulsion  of  these 
vehicles — and  to  all  others  who  have  made  a  study 
of  automobiles  and  could  aid  us  in  making  the  Pan- 
American  display  of  such  vehicles  a  pronounced 
success. 

"Up  to  now,  exhibitions  of  automobiles  have  been 
but  tentative,  for  the  art  is  in  its  formative  state 
and  is  but  now  reaching  a  point  where  practical  re- 
sults can  be  shown.  The  Pan-American  will  be  the 
first  exposition  able  to  avail  itself  of  these  results 
to  the  fullest  extent,  and  show  to  the  world  these 
vehicles  of  transportation,  which  are  destined  to 
effect  as  radical  change  as  was  brought  about  by 
the  use  of  the  bicycle. 

"Our  success  so  far  has  been  gratifying  and  as- 
sures us  of  great  success  in  this  particular  unit  of 


194 


WESTERN    ELECTRICIAN 


March  24,  1900 


our  exposition.  Replies  reach  us  from  all  direc- 
tions; and  while  we,  in  our  letter  referred  to,  did 
licit  exhibits,  but  asked  only  for  suggestions 
as  to  a  plan  for  display  by  evolutions,  races,  etc., 
nearly  75  per  cent,  of  the  responses  inform  us  of 
the  desire  to  co-operate  with  us  and  of  the  determina- 
tion to  make  the  best  possible  exhibit.  Our  cor- 
respondents evince  a  cordial  spirit,  and,  with  hardly 
any  exceptions,  promise  to  do  all  in  their  power 
to  aid  us."         


Recent  Improvements  in  Westinghouse 
Street-railway  Motors. 

Some  improvements  in  design  and  type  of  street- 
railway  motors  have  recently  been  introduced  by 
the  Westinghouse  Electric  and  Manufacturing  com- 
pany as  the  result  of  years  of  experience  under  the 
crucial  test  of  operation,  and  to  meet  the  continual 
variable    conditions    of    modern     railway    practice. 


the  motor  into  place  on  the  cars  or  lowers  the  mo- 
tor  into  the  pit.  With  this  equipment  it  is  the  prac- 
tice to  substitute  one  motor  for  another  under  the 
cars,  the  new  motor  having  been  previously  in- 
spected and  the  old  motor  being  laid  aside  for  in- 
spection the  next  day.  Provision  is  made  for  hing- 
ing the  upper  field,  so  that  it  can  be  raised  and  in- 
spection made  while  the  motor  is  lying  on  the  floor. 
In  this  manner  a  thorough  inspection  of  all  parts 
of  the  motor  can  be  made  with  the  greatest  con- 
venience, and  the  inspection  need  not  be  made  at 
night,  or  in  a  hurry,  due  to  the  fact  that  the  car 
must  be  in  service  again  in  the  shortest  possible 
lime.  It  has  also  been  demonstrated  that  the  time 
for  changing  motors  in  this  system  is  much  less 
than  the  time  necessary  for  inspection  of  the  motors 
underneath  the  car.  Special  provision  is  made  for 
centering  the  motor  on  the  head  of  the  ram  or 
jack  referred  to  above.  With  a  motor  properly  cen- 
tered in  this  manner  it  can  be  raised  to  its  exact 


Annual  Report  of  Chicago  Department 
of  Electricity. 

City  Electrician  Ellicott  of  Chicago  has  sub- 
mitted to  the  mayor  his  report  for  the  year  1899. 
It  is  a  long  and  interesting  document.  Of  the  Bu- 
reau of  Municipal  Lighting  Mr.  Ellicott  says: 
"From  an  insignificant  plant  installed  in  1887,  and 
capable  of  furnishing  125  lights,  the  city  has  built 
up  the  system  to  its  present  capacity,  and  is  now 
furnishing  on  the  streets  and  public  places  a  total 
of  3,502  2,000-candlepower  lights,  and  has  the 
further  distinction  of  owning  the  largest  municipal 
street-lighting  system  in  the  world.  It  is  surely 
something  of  which  to  be  proud,  and  those  who  have 
aided  in  the  building  up  of  this  important  public 
work  can  look  back  on  their  efforts  with  the  great- 
est satisfaction.  The  economical  results  shown  in 
the  operation  of.  the  system  will  not  prove  disap- 
pointing  to    the    most    skeptical    and    form    a   most 


Fie-  1-    Field  of  No.  56  Motor.  Fig. 

RECENT   IMPROVEMENTS   IN    WESTINGHOUSE    STREET-RAILWAY   MOTORS, 


No.  69  Motor. 


Experience  has  taught  that  in  this  country,  where 
there  is  no  limitation  to  load  of  passengers,  man- 
agers of  street  railroads  have  been  too  conservative 
in  providing  motors  of  sufficient  power  for  the  work 
which  they  are  called  upon  to  perform.  Heavy  ex- 
pense bills  for  repairs  have  resulted. 

Too  little  attention  has  been  given  to  the  matter 
of  the  rise  of  temperature  in  the  field,  relative  to 
that  in  the  armature.  Motors  that  are  designed  for 
the  same  maximum  rise  in  temperature  in  field 
and  armature  during  an  hour's  run  at  full  speed 
under  a  shop  test  will  always  have  less  margin  in 
the  field  than  in  the  armature  when  in  actual  service. 
Thus  it  often  happens  that  the  armature  is  in  good 
condition  when  the  field  coils  are  roasted  and 
ruined.  The  latest  types  of  Westinghouse  motors 
are  designed  with  the  idea  that  the  rise  in  tempera- 
ture resulting  from  regular  service  will  be  the  same 
in  the  field  as  in  the  armature,  which  is  effected  by 
increasing  the  current-carrying  capacity  of  the  field 
winding. 

The  open  winding  of  the  ventilated  armature  is 
preferred  to  the  blanketed  type,  which  may  conceal 
defective  workmanship.  In  the  latest  form  the  coils, 
shown  in  Fig.  1,  are  placed  in 'the  slots,  allowing 
air  spaces  between  them,  at  their  ends,  and  the  core 
of  the  armature  is  provided  with  air  passages  suffi- 


position  under  the  car,  and  no  time  is  necessary 
for  adjustment.  This  motor  will  probably  be  most 
popular  on  those  roads  where  the  car-house  and  re- 
pair-shop facilities  are  quite  complete.  It  is  the 
one  adopted  by  the  Third  Avenue  Railroad  com- 
pany, New  York,  the  North  Jersey  Traction  com- 
pany and  other  large  corporations. 

The  No.  56  motor,  shown  in  Fig.  3,  is  similar  to 
the  No.  68,  and  is  intended  for  the  heaviest  city,  sub- 
urban and  interurban  work.  The  pole  pieces  are  re- 
movable, like  those  of  the  No.  68  and  No.  69.  The 
commutator  is  built  up  of  drawn-copper  segments, 
and  is  very  deep,  allowing  for  a  great  amount  of 
wear.  Band  wires  retain  the  armature  coils  and  are 
sunk  in  the  periphery  of  the  core,  thus  obviating  any 
danger  of  cutting  them  should  the  bearings  be  al- 
'  lowed  to  wear  until  the  armature  strikes  the  pole 
pieces.  The  amount  of  copper  in  the  field  winding 
is  very  large  and  the  motor  is  designed  throughout 
with  a  wide  margin  for  heavy  overloads.  Fig.  1 
shows  the  field  and  Fig.  4  the  armature  of  the  No. 
56  Westinghouse  railway  motor. 

For  inspection  the  motor  is  run  over  the  pit, 
the  bottom  half  is  unscrewed,  which,  with  the  gear 
casing,  is  hinged  at  the  middle.  The  interior  of  the 
motor  and  the  armature  can  then  be  inspected  with- 
out dismounting  the  frame  from  the  car  axle.    The 


convincing  argument  for  public  ownership  of  such 
a  necessity  as  street  lighting."  In  a  table  the  city 
electrician  shows  that  Chicago  has  five  municipal 
electric-light  plants,  with  engine  horsepower  of 
5.400  and  estimated  capacity  of  5,850  arc  lights  of 
2,000-candlepower  each. 

During  1899,  for  street  lighting,  the'eity  paid  for 
gas,  $546,000;  for  maintaining  city  electrical  plants. 
$153,212;  gasoline,  $141,211;  rented  electric  lights. 
$55,222;  miscellaneous,  $16,944.  Cost  of  lighting 
for  each  street-mile  is  thus  set  down:  Gasoline, 
$442.48;  electric  light,  $567.45;  gas,  $784.60. 

Under  the  heading  "Cost  of  Operating  Arc  Lights 
During  1899,"  the  head  of  the  department  says: 

"The  following  table  gives  the  different  items  of 
expense  involved  in  the  operation  of  the  municipal- 
lighting  plants,  three  of  which  were  operated  din- 
ing the  year.  A  stipulated  sum  is  appropriated  each 
year  for  operating  the  plants,  and  as  no  amount  is 
set  aside  for  replacing  worn-out  machinery  (com- 
monly known  as  depreciation),  it  has  been  necessary 
during  the  year  to  charge  to  operating  expenses 
such  amounts  as  were  necessarily  paid  out  for  re- 
newing any  part  of  the  plants,  these  amounts  ag- 
gregate $10,800.41,  and  the  actual  cash  cost  of  fur- 
nishing the  lights  is  represented  by  deducting  that 
amount  from  the  total  amount  expended.  This  de- 
duction is  made  for  the  purpose  of  showing  that 
the  ordinary  depreciation  of  the  plants  is  taken  care 
of  in  the  annual  expenses  of  maintaining  the  lights, 
and  an  examination  of  the  plants  will  show  that  the 
application  of  a  further  and  theoretical  per  cent,  for 
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iture  of  No.  56  Motor. 


cicnt  lo  carry  off  ihe  generated  heat.  Westinghouse 
motors  following  these  improved  designs  are  made 
in  standard  sizes,  from  20  to  150  horsepower,  graded 
according  to  capacity.  The  introduction  of  these 
motors  in  1895  marked  the  advent  of  laminated -steel 
pole  pieces  for  street-railway  motors.  The  only  al- 
teration made  in  this  practice  is  that  the  later  motors 
have  the  pole  pieces  bolted  to  the  yoke  instead  of 
being  cast  in,  as  was  heretofore  the  practice.  The 
frame  is  designed  for  three  methods  of  suspension — 
cradle,  nose  or  side-bar.  Fig.  2  shows  one  of  the 
new  motors,  known  as  No.  69. 

Where  rapid  inspection  of  motors  is  important, 
street-railroad  officials  will  find  great  facilities  in 
n  ing  the  new  motors,  designated  No.  68  and  No.  69, 
as  they  arc  so  designed  that  by  removing 
the  axle  caps  and  the  pin  from  the  suspension  link 
the  motor  can  be  lowered  into  a  pit.  Where  this 
design  of  motor  is  used,  provision  is  made  in  the 
car  barn  or  shop  for  a  ram    or  pit  jack,  which  lifts 


lower  field  can  then  be  swung  down,  the  armature 
being  retained  in  either  the  upper  or  lower  half  at 
pleasure.  The  motor  can  be  put  in  condition  for  in- 
spection in  this  way  without  touching  the  suspen- 
sions. The  No.  70  motor  is  of  still  larger  capacity, 
and  was  designed  for  heavy,  slow-speed  interurban 
and  elevated  work  over  long  lines.  It  will  operate 
at  750  volts,  which  is  an  important  point  where  the 
line  drop  is  large.  The  poles  are  removable;  the 
field  winding  is  heavy;  the  armature  is  bar  wound, 
absolutely  oil-proof  and  exceptionally  well-venti- 
lated. The  bearings  are  extra  long  and  are  carried 
in  separate  boxes  and  lubricated  on  both  sides  of 
their  entire  length.  The  No.  50-C  motor,  which  is 
the  largest  of  the  company's  standard  types,  is  de- 
signed  for  the  heaviest  railway  work.  In  mechanical 
design  it  is  similar  to  the  No.  70. 


An    electric    railroad    is    projected    from    Seattle, 
Wash.,  to  West  Seattle. 


depreciation  is  not  necessary  or  warranted  in  or- 
der to  obtain  the  true  cost  to  the  city. 

"A  substantial  reduction  in  the  cost  per  light 
from  that  shown  in  1898  has  been  obtained,  notwith- 
standing the  increase  in  wages,  coal,  carbons,  and 
in  fact,  almost  every  kind  of  material  used  in  main- 
taining an  electric-lighting  system.  The  decrease  in 
cost  is  due  entirely  to  the  more  economical  operat- 
ing conditions  that  are  produced  by  the  extensions 
to  the  system.  The  most  economical  conditions  will 
exist  when  each  of  the  plants  has  been  increased 
lo  about  2,uoo  lights — the  cost  per  light  per  year 
should  then  be  about  $45. 

"If  the  present  plants  are  increased  to  this  capac- 
ity the  yearly  cost  per  light  will  decrease  until  the 
2,000  lights  are  operated  from  each  plant.  From 
that  time  on  the  cost  will  vary  with  the  cost  ut  la- 
bor and  materials  used — assuming,  of  course,  that 
the  plants  are  operated  practicably,  with  reasonable 
economy    and  business  judgment." 
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The  table  referred  to,  abridged,  but  in  no  impor- 
tant particular,  is  as  follows: 

Cost  of  Material  and  Labor  for  the  Year    1899. 
Average  Number  of  Lamps,  2,893. 


Materia'. 

Coal 

Carbons 

Oil  and  waste 

Globes 

^Engines 

Boilers 

Steam  pipes 

Dynamos 

*Lamps 

Conduits  and  lamp  posts  I 2. 

Underground  circuits        \ 

Buildings 

Rental  of  current 

Rental  of  real  estate 2 

Sundry  expanses  

♦Belts  and  pul'eys 


.542. 


,.*io, 


347-72 
747-9S 
503.11 
517-91 
,102.85 
.212.95 
-272.75 
716.68 
343-24 
317.22 

675-11 

379.52 
,500.00 
r55<5-4i 
,057-84 


Total  material $87,251.29 


.S  6 


Labor. 

Engineers  and  assistant  engineers     

Dynamo  engineers 

Dvnarao  tenders 2 

All-mght  lamp  trimmers * 

All  otber  lamp  trimmers  25 

Firemen I3 

Stablemen 

Machinists 

Teams 1 

Laborers J 
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"The  class  of  contractors  now  engaged  in  elec- 
trical installations  is  far  above  that  of  the  past,  both 
as  regards  ability  and  responsibility.  This  is  un- 
doubtedly largely  due  to  the  preference  for  respon- 
sible contractors  by  builders  and  architects." 

During  1899  2,196  electric  motors,  having  8,686^4 
horsepower  capacity,  were  inspected.  Since  the 
formation  of  the  bureau  27,925%  horsepower  in  mo- 
tors has  been  inspected. 

The  following  statistics  of  the  electric-lighting  in- 
dustry of  Chicago  are  given: 

Number 
of  incan- 
descent 
Number  lamps 

Number    of  arc  equivalent 
of  sia-  lampsop-  toi6can- 
tions.     erated.    dlepower. 
Commercial  companies,  central  stations  49  17,613 

Isolated  plains **59  13.792 

City  plants,  sireet  lighting 4  3-502 

City  Dlants    (isolated),    including    city 

hall  and  waterworks - 10  14 


512.229 
368.224 


3.565 
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wound  poles,  these  secondaries  co-operating  with 
the  shunt  coils  to  produce  a  resultant  magnetic  flux, 
differing  in  phase  from  the  impressed  electromotive 
force  by  exactly  900 

Being  adapted  for  inductive  as  well  as  non-induc- 
ti\e  loads,  these  meters  measure  correctly  the  energy- 
consumed  in  alternating  arc  lamps,  motors  and 
any  other  alternating  circuit  in  which  the  consump- 
tion devices  consist  of  coils  of  wire  wound  induc- 
tively. 

In  the  design  of  the  meters  described  great  at- 
tention has  been  paid  by  the  manufacturer  to  me- 
chanical as  well  as  electrical  details,  and  due  con- 
sideration has  been  given  to  the  convenience  of 
those  having  charge  of  the  installation  and  testing. 
Unusually  light  weight,  small  compass,  ample  and 
convenient  line  connections,  arranged  so  as  to  make 
tampering  practically  impossible,  are  features  which 
are  relied  upon  to  commend  the  meter  to  central- 
station  men. 


«°-55 
880.74 
8S6.29 
5S7.00 
610.29 
8rS.9i 
720.00 
8S1.00 
492.75 
.151.00 


Total  labor.. 


S5&.45S-53 


Material  as  above 5  87.251.29 

Labor  as  above  5645°  53 

Total  cost  of  plants Sr43.709.82 

*Cost  of  replacing  circuits 4,27t-4i 

Cost  of  repairing  circuits  and  conduits ...       9,502.30 

Total  cost St57.486.53 


Total  cost  per  lamp 

Per  cent,  of  office  salaries. 


54-43 
r-so 


Grand  total  cost  per  lamp S         55-93 

Total  number  of  lamp  hours..'. rr.69r.424 

Average  lamp  hours,  each  lamp +  °41 

Average  cost  per  lamp  per  hour S    0.013B41 

*The  sum  of  Si. 200  charged  to  engines.  S4.S00  charged  to 
lamps  S526  charged  to  belts  and  pulleys,  and  54,274. 41  charged 
to  the  cost  of  replacing  circuits,  making  a  total  cost  of  Sio.800.41. 
should  be  charged  to  depreciation  account.  This  will  make  the 
total  cash  cost  of  maintenance  S146.686.12,  the  grand  total  cash 
cost  per  lamp  S52.21,  and  the  average  cash  cost  per  lamp  per 
hour  S0.01292.  . 

During  the  year  7.647  alarms  were  received  and 
transmitted  by  the  Fire-alarm  Telegraph  Bureau. 
The  amount  of  construction  work  executed  during 


Packard  Recording  Wattmeters. 

To  meet  the  present-day  requirements  a  record- 
ing watt-hour  meter  should  register  accurately  the 
power  delivered  to  the  circuit;  it  should  also  con- 
sume in  its  own  windings  only  an  insignificant 
amount  of  energy,  and,  once  correctly  calibrated,  the 
instrument  should  continue  to  register  correctly  for 
an  indefinite  period.  These  three  fundamental  re- 
quirements are  said  to  be  fully  realized  in  the 
Fackard  recording  wattmeter,  now  manufactured 
by  the  Akron  Electrical  Manufacturing  company  of 
Akron,  Ohio.  Being  adapted  for  alternating  cur- 
rents only,  commutator  and  brushes  are  not  re- 
quired, the  meter  depending  for  its  action  on  the 
induction  principle.  The  accompanying  illustration 
shows  the  meter  to  be  of  exceedingly  simple  con- 
struction, and  to  present  a  neat  and  symmetrical  ap- 
pearance. In  the  average  sizes,  it  is  asserted  that 
these  meters  not  only  register  accurately  upon  one 
light,  but  also  measure  with  accuracy  up  to  50  per 
cent,   overload. 

A  difficulty  frequently  encountered  in  the  produc- 
tion of  induction  meters  is  the  tendency  to  creep 
when  current  is  supplied  only  to  the  pressure  coils. 
This  creeping  indicates  an  initial  torque,  which,  in 
some  cases  is  with,  and  in  other  cases  against,  the 
normal  direction  of  rotation,  the  torque  referred 
to  being  invariably  attributable  to  a  slight  lack  of 


PACKARD    REC0RDI 

1899  was  nearly  double  that  of  any  other  year,  and 
probably  exceeded  the  work  of  any  city  m  the 
United  States.  A  detailed  report  of  the  work  ac- 
complished would  require  the  publication  of  a  book 
containing  at  least  200  pages. 

Many  interesting  facts  are  presented  in  the  report 
of  the  Electrical  Inspection  Bureau,  which  has  to  do 
with  all  electrical  plants  in  the  city.  Following 
are  extracts:  "The  enormous  increase  in  installa- 
tion and  use  of  electric  lights,  both  incandescent  and 
arc,  during  the  year  just  ended  is  noticeable.  It  is 
largely  resultant  from  the  extension  of  the  commer- 
cial lighting  companies'  systems  over  large  territory 
not  heretofore  covered,  as  well  as  from  the  present 
nominal  cost  and  profitable  results  of  decorative 
lighting  in  places  of  amusement  and  mercantile  es- 
tablishments. The  number  of  incandescents  installed 
during  the  vear  exceeded  any  year  in  the  past;  and 
even  the  World's  Fair  year,  1893,  does  not  compare 
with  it  by  over  50,000  lamps. 

"Almost  double  the  number  of  motors  was  placed 
in  service  during  the  year  1899  as  was  installed  in 
1898.  with,  an  equivalent  increase  in  horsepower  ca- 
pacity- of  63  per  cent. 

"One  hundred  and  twenty  additional  private  elec- 
tric-lighting plants  were  installed  in  1899,  varying 
irom  2V2  to   1.008  horsepower  capacity. 

"There  were  but  68  fires  actually  resultant  from 
electric  causes,  with  an  approximate  total  loss  of 
but  about  $600. 


CORRESPONDENCE. 


NG    WATTMETER. 

symmetry  in  some  part  of  the  magnetic  system.  In 
the  Packard  recording  wattmeter  the  difficulties  re- 
ferred to  are  said  to  be  entirely  overcome  by  means 
of  the  adjustable  armature  core.  For  convenience 
in  asembling  this  armature  core  is  segmental  in 
form,  and  is  supported  by  an  overhanging  arm,  the 
outer  end  of  which  is  secured  by  two  screws  to  the 
front  polar  projection  of  the  meter.  To  adjust  for 
accuracy  on  one  light  it  is  only  necessary  to  loosen 
the  screw  nearest  the  observer  and  adjust  the 
core  horizontally  to  the  proper  position,  after  which 
both  screws  should  be  firmly  set. 

Owing  to  the  general  and  increasing  use  of  in- 
ductive apparatus,  such  as  arc  lamps,  motors,  theater 
dimmers,  etc..  it  is  necessary  that  a  recording  watt- 
meter should  be  so  constructed  as  to  measure  only 
the  real  watts  consumed  in  these  devices.  To  ac- 
complish this  object,  the  field  representing  the 
electromotive  force  must  lag  behind  the  main  cir- 
cuit field  of  the  meter  exactly  one-quarter  cycle  or 
oo°  when  the  meter  is  connected  on  a  non-inductive 
circuit.  In  order  to  maintain  this  quadrature  rela- 
tion between  the  main-circuit  flux  and  the  flux  due 
to  the  voltage  coils,  the  current  in  the  shunt  is  made 
tu  lag  nearly  900  behind  the  electromotive  force  by 
means  of  an  impedance  coil  mounted  upon  the  cen- 
tral limb  of  a  three-pole  magnet  core,  this  core  being 
also  provided  with  a  swivelling  "keeper"  and  set- 
screws.  In  addition  to  these  provisions  are  closed- 
circuited  secondary  coils,  mounted  upon  the  shunt- 


New  York  Notes. 

New  York,  March  17. — Hugh  J.  Grant  was  ap- 
pointed permanent  receiver  of  the  Third  Avenue 
Railroad  company  by  Judge  Lacombe  in  the  United 
States  Circuit  Court  yesterday.  Earlier  in  the  week 
he  had  presented  a  report  showing  the  present  con- 
dition of  the  corporation's  affairs.  The  report  was 
a  long  and  elaborate  document.  Some  of  the  main 
features  presented  are  as  follows: 

Total  funded  debt  and  accrued  inter  est         $  5,132,019 

Unfunded  debt,  secured  by  collateral,  withaccruedin- 

terest 7,251.764 

Unsecured  floating- debt — 12,488,134 

Estimated  amount  necessary  for  completion  of  im- 
provements on  Third   avenue  system i°.°35,657 

Claims  in  personal  injury  actions 10.619.447 

Bill  of  Hoadly,  Lauterbach  &  Johnson,  legal  services.        200,000 
Total  liabilities  of   roads    operated    by  Tnird   Avenue 

Railroad  company 30,684,293 

Total  assets  of  same 5,680,507 

Excess  of  liabilities  over  assets 25,003,786 

The  total  debt,  funded  and  unfunded,  the  receiver 
found  to  be,  with  accrued  interest,  $.24,871,917,  and 
he  figures  that  to  put  the  system  into  satisfactory 
physical  condition  will  require  the  expenditure  of 
$10,035,657  additional.  It  is  said  that  as  soon  as  ■ 
the  affairs  of  the  road  are  put  in  proper  shape  for 
consolidation  the  company  will  be  absorbed  by  the 
Metropolitan  Street  Railway  company. 

The  Roebling  Construction  company  of  New  Jer- 
sey, the  directors  of  which  are  Frank  H.  Croker  of 
New  York  city,  James  W.  Hinkley  of  Poughkeepsie, 
and  Charles  G.  Roebling,  Ferdinand  W.  Roebling 
and  Frank  O.  Bnggs  of  Trenton,  N.  J.,  was  among 
the  foreign  corporations  authorized  by  the  secre- 
tary of  state  on  Monday  to  transact  business  in  this 
state.  The  company  has  a  capital  stock  of  $250,000, 
and  is  authorized  to  construct  all  kinds  of  buildings, 
structures,  substructures  and  superstructures,  and 
any  and  all  appurtenances  thereto,  in,  along,  across, 
over  and  under  any  and  all  public  highways  and 
waterways  and  public  and  private  property.  Mr. 
Frank  H.  Croker  is  secretary  of  the  company  and 
is  designated  as  its  representative  in  this  state,  with 
his  principal  business  office  at  121  Liberty  street, 
New  York  city.  It  is  believed  that  this  company 
is  getting  in  shape  to  receive  contracts  to  do  con- 
struction work  on  the  New  York  city  rapid-transit 
tunnel. 

The  souvenir  invitation  and  program  for  the  cere- 
monies attending  the  breaking  of  ground  for  the 
rapid-transit  railway  has  been  issued.  About  10,000 
of  the  invitations  will  be  sent  out.  The  exercises 
will  be  held  at  one  o'clock  on  Saturday,  March  24th. 
The  spot  for  breaking  ground  has  been  changed  to  a 
place  in  the  asphalted  plaza  between  the  City  Hall 
entrance  and  Park  Row.  A  piece  of  the  asphalt  is 
to  be  removed,  and  after  the  mayor  breaks  ground 
a  memorial  tablet  of  bronze  is  to  be  put  in  place 
of  the   asphalt. 

The  directors  of  the  Long  Island  Railroad  com- 
pany have  decided  to  co-operate  with  the  Atlantic 
Avenue  Improvement  Commission  in  the  scheme  to 
do  away  with  steam  on  Atlantic  avenue,  Brooklyn. 
independently  of  the  East  River  tunnel  project. 
which  has  been  temporarily  abandoned.  The  motive 
power  of  the  entire  line  to  Jamaica  is  to  be  changed 
from  steam  to  electricity  and  the  running  time  will 
be  reduced  from  25  to  15  minutes.  The  estimated 
cost  of  the  improvement  is  $2,500,000,  half  of  which 
is  to  be  paid  by  the  city. 

A  bill  to  amend  the  transportation  corporation 
law,  which  has  been  introduced  in  the  state  Legisla- 
ture, is  said  to  favor  the  New  York  Electric  Vehicle 
-and  Transportation  company,  which  owns  and  oper- 
ates the  Fifth  avenue  stage  coaches.  This  amend- 
ment provides  that  a  corporation  which  owns  and 
operates  a  lawfully  established  stage  route,  which 
has  been  continuously  operated  for  the  last  five  years 
in  any  city  of  the  first  class,  is  empowered  to  extend 
its  existing  routes  at  any  time,  and  to  operate  the 
same  by  means  of  electricity  or  other  motive  power. 
with  the  approval  of  the  state  railroad  commission- 
eis.  The  two  automobile  coaches  on  the  Fifth  ave- 
nue line  have  given  satisfactory  results  and,  it  is 
said,  others  run  by  electricity  will  soon  be  placed  in 
service. 

Stockholders  of  the  United  Electric  company  of 
New  Jersey  met  Tuesday  in  Newark  and  elected 
the  following-named  directors:  A.  B.  Carleton, 
F.  M.  Stillman,  William  J.  Davis,  E.  F.  C.  Young. 
A.  Q.  Garretson.  Henry  Mehl,  John  C.  Rankin,  Jr., 
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Fried  Krucger,  Joseph  D.  Bedle,  Peter  Hauck, 
Jr.,  A.  P.  Hexamer,  Charles  A.  Sterling.  Charles 
M.  Dicker.  William  H.  Corbin  and  John  F.  Kehoe, 

lirectors  met  later  and  elected  the  following* 

named  officers:   President,  A.   B,  Carlton;  treasurer, 

Lewis  Lillie  ol  Philadelphia;  general  manager,  Dud- 

nd    secretary,   T.   J.   George.    The 

United  Electric  company  controls  the  electric-light- 

and    power    plants     ol     Newark.   Jersey    City, 

ly,  Bayonne,  Hoboken,  Elizabeth,  Montclair, 
the  Oranges,  Bloomfield,  Belleville,  Harrison,  East 
Newark.  Arlington.  Irvington  and  Clinton,  as  well 
as  iln.se  in  the  smaller  places  in  the  same  territory. 
An  electric  railway  is  projected  to  carry  passen- 
gers and  freight  between  Pluekamin  and  Somer- 
ville.  N.  J.  The  line  is  to  be  six  miles  long  and 
will  afford  connections  with  the  upper  part  of  Som 

County,  which  now  depends  lor  transit  facili- 
ties .»n  the  old-fashioned  stage  coach.  It  will  con- 
nect at  Somerville  with  a  branch  line  of  the  Bruns- 
wick Tracti.  in  company,  and  it  is  believed  to  be 
probable  that  the  tracks  of  the  Central  Railroad  of 
New  Jersey  will  be  tapped  so  that  freight  cars  can 
be  run  directly  to  Pluekamin  over  the  trolley  line. 
New  York.  Brooklyn  and  Jersey  City  Rapid 
Transit  company  of  New  York  city  was  incorporated 
Monday,  to  build  and  operate  a  compressed-air  or 
electric  road,  >ix  miles  long,  from  Manhattan 
Borough  to  Brooklyn.  The  capital  is  $60,000  and 
the  diro  ti  rs  are:  George  Wilson,  Adrian  H.  Midler, 
1'rank  H.  Glover.  James  M.  Muller.  William  A. 
Armstrong,  L.  F.  \Y.  Wallace  and  H.  N.  Glover 
of  New  York  city;  John  La  Burt  of  Jamaica  and 
A.    L.    Foulk  of  Brooklyn. 

Articles  ol  incorporation  for  two  new  street-rail- 
way companies  in  the  borough  of  Manhattan  were 
filed  with  the  secretary  of  state  at  Albany  last  week. 
Both  roads  are  to  form  part  of  the  Metropolitan 
system.  One  is  known  as  the  Eighth  and  Columbus 
Avenue  line.  It  will  be  2,000  feet  in  length  and  will 
be  constructed  in  Broadway  with  termini  at  Fifty- 
ninth  street  and  Columbus  avenue.  The  capital  of 
tin-  company  is  $50,000  and  the  directors  are  J.  San- 
ford  Barnes,  Tr..  Pierre  Joy,  Thomas  Robins,  Jr., 
F.  DeWitt  Wells.  Thomas  J.  Regan,  Ralph  G. 
Miller.  Alfred  C.  Jopling  and  Denis  O'Brien  of 
New  York  city,  and  Frank  S.  Rollings  of  Pelham. 
The  other  road  is  the  West  Tenth  Street  Connecting 
Railway  company.  It  will  operate  in  West  Tenth 
street,  between  Sixth  avenue  and  Greenwich  avenue. 
The  capital  is  $io,oco  and  the  directors  are:  De 
Clifford  Moorehead  of  Jamaica,  L.  I.,  C.  S.  Beattie, 
Sharon  Graham.  Marvin  W.  Wynne,  H.  S.  Johnston 
and  T.  H.  Lord  of  New  York  city;  Henry  L.  Jef- 
fries of  West  New  Brighton,  Staten  Island,  and 
F.  J.  Byrne  of  Brooklyn.  M.  L.  G. 


He  was  president  01  the  Smith- Vasson  Telephone 

company    at    the   time    of   his    death. 


PERSONAL. 


F.  S.  Lane,  representing  the  Warren  Electric  Spe- 
cialty company  of  Warren,  O.,  was  in  Chicago  last: 
week. 

W.  R.  C.  Corson,  secretary  of  the  Eddy  Electric 
Manufacturing  company  of  Windsor,  Conn.,  spent  a 
few   days   recently   in    Chicago   on   business. 

\Y.  R.  Mason,  who  represents  the  Siemens  & 
1  Ealske  Electric  company  in  St.  Louis,  does  not  for- 
get  his  old  friends  in  Chicago.  He  called  upon  a 
lew  of  them  last  week. 

Charles  A.  Chapman,  a  mechanical  engineer,  well- 
known  m  connection  with  railway  and  other  elec- 
trical plants,  his  removed  his  office  to  1149  Mar- 
quette  building,   Chicago. 

W.    D.  Packard  of  Warren,  O..  spent  a  few  days 

in  Chicago  recently.     Mr.   Packard  is  secretary  and 

i) v; i-urer    of    the    New    York    and    Ohio    company, 

ufacturer  of  the  well-known   Packard  products. 

long  the  New  Yorkers  in  Chicago  last  week 
vcre  Frank  S.  De  Ronde  and  George  F.  Porter. 
The  latter  is  secretary  of  the  National  Electric  Light 
1  sociation,  and  his  visit  related  to  the  coming  con- 
vention of  the  association. 

Professor  D.  C.  Jackson,  professor  of  electrical 
engineering  at  the  University  of  Wisconsin,  Madi- 
son, Wis.,  made  a  living  visit  to  Chicago  last  week. 
Vnother  Wisconsin  man  who  looked  in  on  his  Chi- 
:ago  friends  last  week  was  Thomas  R.  Mcrcein, 
secretary  of  the  Northwestern  Electrical  association. 

Charles  II.  Coster,  member  of  the  banking  house 
of  J.  I'.  Morgan  ec  Co.,  died  March  13th,  at  his  home 
in  New  York  city.  Mr.  Coster  was  a  man  of  con- 
siderable distinction  in  the  world  of  finance,  and  is 
said  to  have  been  a  director  of  more  railroad  cor- 
porations  than  any  other  man  in  the  country. 
Among  industrial  corporations  he  was  a  director  of 
the  '.mi.  id  Electric  company,  the  Edison  Electric 
Illuminating  company  .'mm!  several  insurance  com- 
panies. 

James  G.  Smith,  who  was  well  known  all  over 
ountry  as  one  of  thi  pioneer:  in  telegraphy,  died 
March  [3th  in  New  York  city.  Apart  from  his 
many  business  connection-  with  the  telegraph  and 
also  the  telephone,  Mr.  Smith  was  probablj  besl 
known  lor  his  invention,  with  J.  B.  Stearns,  of  the 
duplex  system  of  telegraphy.  I  Ie  organized  the 
National  Telegraphers'  I'nion  and  acted  as  its  first 
president.  He  was  also  instrumental  in  organizing 
ihe  Continental  Telegraph  company  and  the  Bank- 
ers'  and  Merchants'  Telegraph  company.  Since 
1885  Mr.  Smith  had  turned  his  attention  entirely  to 
working    up    patents   and    inventions    in    telephones. 


ELECTRIC  LIGHTING. 

Returns  made  by  the  electric  light  companies  of 
Massachusetts  for  the  year  1899  to  the  gas  and  elec- 
tric-light commissioners  show  the  gross  earnings 
of  74  electric  companies  and  24  companies  supply- 
ing both  gas  and  electric  lights  to  have  been  $5,092,- 
113  for  the  year.  Expenses  were  $3,278, 11K.  Divid- 
ends amounted  to  $632,182  and  charges  were  $967,-  ' 
(>43.  For  gas  profits-  $228,008  was  deducted  and  in- 
come aside  from  earnings  amounted  to  $114,338. 
There  was.  therefore,  a  surplus  of  $99,450,  after 
payment  of  charges  and  dividends,  compared  with 
$236,113   for  the  aggregation   a  year  ago. 

The  Review  of  the  River  Plata  announces  that 
the  municipality  of  Buenos  Ayres  is  inviting  tenders 
for  the  erection  and  equipment  of  electrical  plant 
for  supplying  the  whole  of  the  city  with  electric 
current  for  lighting  and  power  for  both  public  and 
private  uses.  The  mains  will  be  laid  throughout 
the  entire  municipality  and  suburbs,  and  preference 
will  be  given  to  those  offers  which  agree  to  the 
transfer  of  the  entire  undertaking  to  the  municipality 
at  a  fixed  period.  Already  four  supply  companies 
are  at  work  in  a  portion  of  the  area,  the  district 
being  a  very  extensive  one.  Owing  to  the  capital 
outlay  involved  in  the  scheme,  it  is  said  that  tender- 
ers are  likely  to  be  very  few  in  number.  So  far 
the  companies  supplying  current  in  the  district  have 
been  unable  to  earn  interest  on  their  capital. 


ELECTRIC  RAILWAYS. 

Postmaster  Gordon  of  Chicago  has  arranged  with 
the  Postoffice  Department  to  extend  the  use  of  elec- 
tric   cars   in   place    of   cable    cars    for   carrying   the 

mails. 

The  Aurora,  Chicago  and  Wheaton  Railway  com- 
pany has  been  granted  a  franchise  over  the  streets 
and  alleys  of  the  town  of  Cicero,  111.  An  amendment 
securing  eight  rides  for  a  quarter  was  defeated. 

The  car  barns  of  the  Dubuque  (la.)  Light  and 
Traction  company  were  totally  destroyed  by  fire  on 
the  morning  of  March  16th.  Five  cars  were  also 
burned.  The  other  street-railway  company  in  the 
city  offered  its  services  and  the  system  was  put  in 
operation  with  only  a  short  delay. 

The  Consolidated  Street  Railway  company  of 
Grand  Rapids,  Mich.,  owned  mainly  by  the  Colum- 
bus R.  Cummings  estate  and  other  Chicago  inter- 
ests, has  been  purchased  by  local  capitalists  of  Grand 
Rapids  and  will  be  reorganized.  The  capital  stock 
of  the  company  was  $3,000,000,  with  outstanding 
bonds  amounting  to  $1,800,000.  It  is  said  that  the 
price  paid  for  the  road  was  $3,000,000. 

Suit  has  been  brought  by  Potter  Palmer  and  his 
wife,  Bertha  Honore  Palmer,  against  the  Union 
Elevated  Railroad  company  of  Chicago,  to  recover 
$400,000  damages  to  their  property  on  the  Wabash 
avenue  side  of  the  Palmer  House.  This  suit  is  de- 
clared to  be  the  most  important  filed  against  the 
company  since  the  Appellate  Court's  recent  decision 
that  property  owners  along  the  "loop"  can  recover 
damages  where  the  property  has  been  damaged  by 
the   elevated  structure. 

At  a  meeting  of  the  Chicago  City  Council,  on 
March  19th,  ordinances  were  passed  ordering  the 
Chicago  Union  Traction  company  to  lower  the  La 
Salle,  Van  Buren  and  Washington  street  tunnels 
under  the  Chicago  River  by  March  1,  1901.  The 
tunnels  must  be  lowered  so  that  there  will  be  a  uni- 
form depth  of  21  feet  below  Chicago  datum  at  all 
times.  Resolutions  were  also  passed  ordering  the 
corporation  counsel  to  draw  up  ordinances  provid- 
ing for  the  abolishment  of  summer  street  cars  not 
possessing  center  aisles  and  compelling  the  use  of 
more   effective  brakes. 

Judge  Swan  of  Detroit,  Mich.,  in  the  United 
States  District  Court,  rendered  a  decision  March 
19th,  which  denies  the  validity  of  an  ordinance 
passed  some  months  ago  by  the  City  Council,  re- 
quiring the  Detroit  street-railway  companies  to  re- 
duce rates  01"  fare  to  three  cents.  The  court  says 
there  is  nothing  in  the  charier  of  the  city  which 
authorizes  such  an  ordinance,  and  allows  an  in- 
junction to  restrain  the  city  from  enforcing  it.  A 
contention  of  the  city,  in  defending  the  injunction 
suit,  was  that,  since  the  older  ordinances  provided 
that  rates  of  fare  "not  exceeding  five  cents"  should 
be  charged,  that  the  city  had  power  to  regulate 
the  rates  at  "reasonable"  figures.  The  court  holds 
that  the  substance  or  meaning  of  all  these  ordinances 
permits  of  five-cent  fares,  which  privilege  cannot 
afterward  be  annulled.  It  is  said  the  case  will  be 
appealed  lo  the  Court  of  Appeals  by  the  city. 


AUTOMOBILES. 


The  Chicago  Rapid  Transportation  company,  a 
concern  said  to  be  backed  by  the  Hub  Motor  com- 
pany, proposes  to  operate  automobile  omnibuses  to 
carry  25  passengers  each  in  Chicago. 

Plans  are  being  made  for  the  new  works  to  be 
built  by  the  National  Cycle  and  Automobile  com- 
pany at  Hamilton,  Ont.  The  premises  will  be  four 
stories  high,  with  a  700-foot  frontage,  and  will  be 
lot  ated  on  Emerald  street  in  that  city.  The  estimated 
1  "M  of  the  buildings  is  placed  at  $35,000.     The  plant 


to  be-  installed,  it  is  said,  will  cost  $350,000,  and  wili 
include   1.500  incandescent  electric  lights. 

It  is  announced  that  John  Jacob  Astor  has  or- 
dered an  electric  vehicle  of  the  size  of  a  Fifth  avenue 
stage,  which  he  will  put  in  service  from  Rhinecliff 
station,  on  the  New  York  Central,  to  Rhinebeck, 
X.  Y.,  where  Colonel  Astor's  summer  home,  Fern- 
cliff,  is.  The  distance  from  the  station  to  the  village 
is  about  two  miles,  over  excellent  roads,  and  it  is 
believed  that  the  new  vehicle  will  be  a  great  boon 
lo  those  who  live  in  that  neighborhood,  as  now 
there  is  nothing  but  old-fashioned  country  con- 
veyances to  transport  the  passengers  who  have  no 
private  carriages. 

The  directors  of  the  Illinois  Electric  Vehicle 
Transportation  company  of  Chicago  have  voted  to 
recommend  to  the  stockholders  a  reduction  in  the 
authorized  capital  stock  from  $25,000,000  to  $2,500,- 
coo.  The  matter  will  be  acted  upon  at  a  special 
meeting  of  the  stockholders,  to  be  held  on  April  5th. 
The  decrease  in  the  stock  will  make  the  par  value 
of  the  shares  $10,  of  which  50  per  cent,  is  paid  up 
at  the  present  time.  A  similar  reduction  in  capital 
from  $25,000,000  lo  $5,000,000  will  be  voted  on  April 
3d  by  the  New  England  Electric  Vehicle  and  Trans- 
portation company  of  Boston. 

About  So  persons,  most  of  them  public-cab  oper- 
ators, have  been  granted  licenses  to  operate  auto- 
mobiles in  Chicago.  The  first  woman  to  obtain  a 
license  was  Miss  Julie  E.  Bracken,  104  Thirty-sixth 
street,  secretary  to  C.  E.  Woods  of  the  Woods 
Motor  Vehicle  company.  She  successfully  passed 
the  examination  on  March  13th.  A  number  of  other 
women  have  signified  their  intention  of  taking  the 
examination  soon.  A  German-silver  badge  will  be 
given  to  each  person  granted  a  license.  After  a  cer- 
tain day.  which  will  be  fixed  later,  policemen  will 
have  orders  to  arrest  any  person  operating  an  auto- 
mobile without  a  license. 

An  automobile  factory  will  be  established  in  Chi- 
cago by  the  Friedman  Automobile  company,  which 
was  recently  granted  a  charter  of  incorpora- 
tion. The  company  was  incorporated  by  Oscar 
J.  Friedman,  Walter  W.  Robinson  and  James 
Rosenthal,  with  a  capital  stock  of  $100,000. 
The  factory  will  be  located  at  236-240  Carroll 
avenue,  it  is  said,  and  will  have  facilities  for  turning 
out  an  average  of  three  vehicles  a  day.  The  com- 
pany announces  that  it  already  has  assurances  that 
it  will  manufacture  not  less  than  500  automobiles 
the  first  year.  Officers  of  the  company  have  not 
been  selected,  but  Mr.  Friedman  will  be  the  general 
manager.  


PUBLICATIONS. 


The  B.  F.  Sturtevant  company,  Boston,  has  issued 
a  bulletin  descriptive  of  the  Sturtevant  generating 
sets  with  automatic  horizontal  and  upright  engines. 
Horizontal  center-crank,  upright  single  and  double - 
cylinder  engines,  direct-connected  to  four  and  eighl- 
pole  generators  of  different  types,  are  illustrated. 

An  interesting  pamphlet  on  "A  Faithful  Servant," 
treating  of  the  uses  of  electricity  in  general  and 
particularly  as  applied  to  the  electric  fan,  small  and 
large  motor,  heating  appliances  and  the  enclosed-arc 
lamp,  has  been  issued  to  the  electrical  trade  by  the 
Emerson  Electric  Manufacturing  company,  St. 
Louis,  Mo. 

The  Bullock  Electric  Manufacturing  company  of 
Cincinnati  is  distributing  to  its  friends  a  little  folder 
containing  pertinent  extracts  on  "Cincinnati,  1000. 
and  Her  Future,"  from  an  address  delivered  before 
the  Manufacturers'  Club  of  that  city.  A  blotter 
printed  in  colors,  with  a  picture  of  the  battleship 
Oregon,  accompanies  the  folder. 

The  report  of  the  proceedings  of  the  third  annual 
convention  of  the  Pacific  Coast  Electric  Transmis- 
sion association  (held  at  the  Cliff  House,  San  Fran- 
cisco, Cal.,  June  20th  and  21st,  1899)  has  just  been 
published  by  the  association.  The  list  of  present 
and  past  officers  is  given,  together  wdth  the  full 
text  including  diagrams  and  illustrations  of  the  six 
papers  presented  at  the  convention. 

The  first  number  of  "La  Pequena  Industria."  a 
popular  review  of  electrical  industries,  has  been 
issued.  The  journal  is  published  in  Valencia,  Spain. 
The  considerable  development  of  the  electrical  in- 
dustries in  Spain,  say  the  publishers,  made  the  pub- 
lication of  such  a  journal  a  necessity.  The  paper 
is  dedicated  to  the  promotion  of  scientific  knowledge 
and  to  the  defense  of  the  interests  of  the  electrical 
fraternity,  workmen  included.  The  journal  prom- 
ises well. 

SOCIETIES  AND  SCHOOLS. 

The  fifth  annual  convention  of  the  National  Asso- 
ciation of  Manufacturers  will  be  held  in  Boston  on 
April  24th,  25th  and  26th.    * 

Professor  I.  J.  Macoinber  of  the  Armour  Institute 
of  Technology  will  deliver  a  paper  on  "Transformer 
Design,"  illustrated  with  lantern  slides,  before  the 
Chicago  Electrical  association  on  April  6th. 

An  interesting  lecture  oii  "Wireless  Telegraphy" 
was  recently  given  before  the  Engineering  Society 
of  the  University  of  Michigan  at  Ann  Arbor,  Mich., 
by  Dr.  Augustus  Trowbridge,  instructor  in  physics. 
Several  experiments  were  made  to  explain  the  opera- 
tion of  the  coherer. 

The  Electric  Club  of  Boston  has  elected  officers 
as   follows:      President,    William    E.    Durgan;   vice- 
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presidents,  J.  \V.  Larrabee,  Frank  Stevens,  Charles 
E.  Lee,  Captain  William  Brophy;  secretary,  M.  O. 
Harrington;  treasurer,  C.  W.  Haddock;  governing 
committee,  E.  T.  Viles,  E.  II.  Fisher,  T.  C.  Shaw 
and  C.  T.  Thompson. 

The  regular  monthly  meeting  of  the  Engineering 
Association  of  the  South  was  held  on  the  evening 
of  March  8th,  at  the  office  of  President  Geddes, 
YVillcox  building,  Nashville,  Tenn.  The  following- 
named  gentlemen  were  elected  to  membership;  T.  J. 
Mooney  and  T.  L.  Herbert  of  Nashville,  Tenn.;  J. 
E.  Annis,  Chattanooga,  Tenn.;  E.  B.  McKinney, 
William  McCorkindale  and  E.  L.  Stream  of  New 
Orleans,  La.  The  death  of  Mr.  John  MacLeod, 
charter  member  of  the  association,  was  announced, 
and  a  committee  was  appointed  to  prepare  a  memo- 
rial sketch.  The  committee  appointed  at  the  Feb- 
ruary meeting  to  consider  the  matter  of  formation 
of  local  sections  of  the  association  made  an  exhaust- 
ive report,  in  which  it  was  recommended  that  such 
a  step  should  be  taken,  and  submitting  a  plan 
whereby  same  could  be  carried  out.  The  report 
was  thoroughly  discussed  and  was  accepted.  A  pa- 
per on  "Gas  Engines  and  the  Economy  of  Gasoline 
Engines  for  Small  Power"  was  presented  by  Mr. 
John   Wilkes. 

Preparations  are  being  made  for  the  erection  of 
an  addition  to  the  building  occupied  by  the  Lewis 
Institute,  Robey  and  West  Madison  streets,  Chi- 
cago. The  new  building  will  have  a  front  of  120 
feet  on  Robey  street  and  will  adjoin  the  main 
structure.  It  will  be  two  stories  high  and  extend 
66  feet  to  the  rear,  and  will  be  known  as  the  engi- 
neering building.  The  basement  will  be  used  as  a 
laboratory  of  mechanical  and  electrical  engineering, 
in  connection  with  the  basement  of  the  main  build- 
ing, which  is  now  used  by  that  department,  but  is 
too  small  to  meet  the  requirements.  The  two  base- 
ments will  be  joined.  The  remainder  of  the  build- 
ing will  be  fitted  up  for  present  use  as  a  gymnasium. 
It  is  expected  the  new  building  will  be  completed 
July  1st  and  be  ready  for  occupancy  upon  the  open- 
ing of  the  fall  term,  when  the  trustees  of  the  In- 
stitute expect  to  enroll  2,000  students.  Although 
this  institution  was  only  opened  in  September,  1896, 
it  has  a  present  enrollment  of  both  day  and  evening 
classes  of  between   1,700  and  i.Sco. 


ELECTRICAL  SECURITIES. 

Directors  of  the  Chicago  Union  Traction  com- 
pany have  declared  a  quarterly  dividend  of  1%  per 
cent,  on  the  preferred  stock,  payable  April  20th. 

The  Twin  City  Rapid  Transit  company  of  Minne- 
apolis, Minn.,  has  declared  a  quarterly  dividend  of 
i"'i  per  cent,  on  its  preferred  stock,  payable  April  2d. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  declared  a  quarterly  dividend  of  1% 
per  cent,  on  its  preferred  stock,  payable  x'Vpril  2d. 
Books  close  March  24th  and  reopen  April  3d. 

A  special  meeting  of  the  stockholders  of  the 
Western  Union  Telegraph  company  was  held  March 
14th.  when  the  proposed  issue  of  $20,000,000  4% 
per  cent,  refunding  50-year  bonds  was  approved  by 
a  two-thirds  vote.  The  directors  of  the  company 
met  later  and  declared  the  regular  quarterly  divi- 
dend of  1%  per  cent.  _ 

Directors  of  the  Union  EJevated  Railroad  com- 
pany of  Chicago  have  declared  a  dividend  of  two 
per  cent,  on  the  stock,  payable  on  March  26th,  to 
holders  of  record  on  that  day.  No  announcement 
is  made  of  the  basis  on  which  the  stock  will  be  this 
year.  The  company  paid  four  per  cent,  last  year. 
The  transfer  books  will  be  closed  from  March  19th 
to  March  27th  in  both  Chicago  and  New  York. 


MISCELLANEOUS. 

The  Chicago  Humane  Society,  which  is  to  have 
charge  of  the  dog  pound  in  Chicago,  proposes  to 
electrocute  dogs  that  are  not  claimed  after  a  speci- 
fied time. 

The  electrical  plant  at  the  Charlestown  navy 
yard  rope-walk,  installed  with  other  new  machinery 
for  rope-making,  is  now  ready  for  use,  and  will 
be  started  with  a  little  ceremony  under  Admiral 
Sampson's  direction  this  month.  The  outfit  cost 
$150,000. 

India-rubber  nails  for  use  in  places  where  ordi- 
nary nails   are   liable   to    corrosion    are    a    German 
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novelty.  It  is  said  that  they  may  be  driven  into 
soft  woods  in  sizes  up  to  one  inch  long  without 
boring  a  hole  for  their  reception.  In  larger  sizes 
it  is  necessary  to  bore  holes  to  start  them,  and  for 
the  largest  sizes  holes  for  their  entire  length.  They 
are  said  to  be  useful  in  chemical  factories,  dye  houses, 
breweries,  etc.,  and  they  are  also  used  in  building 
accumulator  cells  and  other  electrical  apparatus.  It 
is  said  that  they  clinch  fairly  well. 


TRADE  NEWS. 


The  Electric  Appliance  company,  Chicago,  is 
anxious  to  have  the  names  of  alternating-current 
station  managers  who  have  not  received  a  copy  of 
its  little  pamphlet    describing  Gutmann  wattmeters. 

The  Electric  House  Lighting  company  of  Chicago 
was  recently  incorporated,  with  a  capital  stock  of 
$2,500,  to  deal  in  steam,  gas,  gasoline  and  electrical 
machinery.  The  incorporators  are  Herbert  K. 
Greenman,  Edward  A.  Biggs  and  Jules  Frank. 

The  Western  Electric  company  of  Chicago  is 
sending  out  to  its  trade  price-lists  on  electrically 
heated  devices.  The  following  apparatus  is  carried 
in  stock:  Electric  curling-iron  heaters,  soldering 
irons,  immersion-coil  heaters,  glue  pots,  smoothing 
irons,  portable  stoves  or  disc  heaters,  heating  pads, 
electric  broilers,  griddle-cake  cookers,  tailors'  elec- 
tric irons  and  electric  radiators. 

The  mayor  of  Vladivostok,  Russia,  is  said  to  be 
desirous  of  obtaining  estimates  for  an  electric-trolley 
tramway  20  miles  in  length  and  for  electric  lighting 
of  that  city.  It  is  also  possible  that  waterworks  will 
be  erected,  for  which  estimates  will  be  required. 
The  mayor  wishes  American  engineering  contractors 
to  be  advised  of  these  facts,  with  a  view  to  their  for- 
warding details  of  their  business  and  financial  rating 
to  the  United  States  consul  at  Vladivostok. 

On  the  afternoon  of  March  13th  a  conference  was 
held  in  the  Iroquois  Hotel,  Buffalo,  between  prac- 
tical, energetic  men  from  Chicago  on  the  one  side 
and  business  men  and  capitalists  on  the  other.  The 
Chicago  men  desired  to  interest  the  Buffalonians  in 
the  establishment  of  a  factory  in  Buffalo  for  the 
manufacture  of  an  electric  interlocking  switch,  to 
be  used  on  steam  and  surface  roads.  This  switch  is 
already  in  use  on  numerous  roads  in  the  country 
now,  and  the  Illinois  Central,  it  was  stated,  has 
used  it  successfully  for  19  years.  Those  present  at 
the  conference  were  Charles  R.  Huntley,  general 
manager  of  the  Buffalo  General  Electric  company; 
Charles  W.  Goodyear;  J.  P.  Bradfield,  superintend- 
ent of  the  New  York  Central,  western  division ;  F.  S. 
McGraw;  Andrew  Langdon,  president  of  the  Empire 
State  Savings  Bank;  George  D.Morgan  and  William 
L.  Manry,  all  of  Buffalo;  Superintendent  Dillingham 
of  the  Illinois  Central  railroad,  and  J.  L.  Hall,  both 
of  Chicago. 

The  Illinois  Maintenance  company  of  Chicago 
was  incorporated  last  month,  with  a  capital  stock 
of  $50,000,  all  paid  up.  The  business  of  this  com- 
pany will  be  to  furnish  almost  any  kind  of  service 
in  the  engineering  line  which  a  building  owner  or 
merchant  may  require,  such  as  steam  heating  of 
buildings,  generation  of  live  steam  for  elevator  and 
cooking  purposes,  maintaining  electrical  machinery, 
etc.,  which  at  present  require  more  or  less  of  his 
time  and  attention  that  he  could  more  profitably 
devote  to  his  business.  If  the  merchant  could  sub- 
let this  work  to  a  responsible  firm  he  would  feel  re- 
lieved of  all  work  in  that  connection.  This  function 
the  Illinois  Maintenance  company  proposes  to  per- 
form under  bonds  at  a  contract  price  by  the  year. 
The  company  will  also  write  yearly  inspection  con- 
tracts for  inspection  service,  which  will  call  for  a 
weekly  inspection  of  all  motors,  electrical  apparatus, 
etc.,  specified  in  its  contract,  including  renewal  of 
brushes.  This  form  of  contract  will  not  include  re- 
pairs of  any  kind.  The  maintenance  contract  which 
the  company  will  make  includes  inspection  service 
and  all  repairs  necessary  during  the  year.  Under 
this  contract  the  customer's  machinery  at  the  end  of 
the  year  will  be  in  practically  as  good  a  condition 
as  at  the  beginning.  The  Illinois  Maintenance 
company  claims  to  be  the  only  company  working 
on  similar  lines  in  the  West.  It  started  in  business 
about  the  middle  of  February,  and  now  has  the 
maintenance  and  inspection  of  over  50  motors  under 
contract.  The  offices  of  the  company  are  tempo- 
rarily at  1218-1219  Marquette  building,  but  will  be 
removed  to  1624-1625  the  same  building,  about  April 
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i>t.  The  following-named  gentlemen  are  officers 
of  the  company:  President,  Louis  A.  Seeberger; 
secretary,  F.  W.  Fischer,  and  treasurer  and  manager. 
E.   H.   Cheney. 


BUSINESS. 

W.  N.  Matthews  &  Bro.  of  St.  Louis  report  a 
good  business  in  their  "used"  machinery,  having 
made  sales  recently  of  a  300-horsepower  Russell 
engine,  two  300-horsepower  Westinghouse  com- 
pound engines  and  a  large  lot  of  Western  Electric. 
Excelsior  and  Fort  Wayne  Wood  arc  lamps. 

The  Crocker-Wheeler  company,  New  York,  has 
received  an  order  for  a  special  double-field  motor- 
dynamo  or  transformer  for  stepping-down  voltage 
in  the  Publishers'  building  at  the  Paris  Exposition. 
1  he  order  came  through  the  Fine  Arts  and  Chemical 
Industries  department  of  the  United  States  Com- 
mission. 

The  W.  S.  Hill  Electric  company,  New  Bed- 
ford, Mass.,  says  that  its  business  has  doubled  dur- 
ing the  last  two  years,  and  it  has  had  to  build  a 
four-story.  So  by  30-foot  brick  addition  to  its  plant. 
The  export  business  of  the  company  has  increased 
100  per  cent,  in  12  months.  The  Hill  company  be- 
lieves its  goods  are  the  recognized  standard  in  their 
respective  lines. 

The  Federal  Battery  company  of  New  York  an- 
nounces that  its  Federal  salts  are  now  being  used 
by  the  fire-alarm  companies  all  over  New  York 
city.  It  is  also  preparing  for  the  War  Department. 
a  shipment  of  Federal  salts,  for  the  Philippine 
Islands.  The  demand  for  the  Federal  goods  has 
been  so  heavy  that  the  company  has  been  compelled 
nearly  to  double  its  working  force. 

The  Charles  Munson  Belting  company  of  Chicago 
says  that  the  increased  business  of  the  last  year  has 
forced  it  to  move  from  its  present  premises.  It  will 
henceforth  occupy  what  it  says  is  probably  the  larg- 
est belting  factory  in  the  West,  at  35  to  2>7  Ontario 
street,  a  building  especially  prepared  for  the  purposes 
of  the  firm.  The  offices  and  display-  rooms  of  the 
company^  will  occupy  a  separate  building  at  the 
corner  of  Washington  and  South  Canal  streets.  A 
new  catalogue,  the  finest  this  company  has  ever 
published,  is  soon  to  be  issued. 

William  Roche,  the  inventor  and  manufacturer  of 
the  New  Standard  dry  battery,  says  that  proposals 
for  his  dry  cells  specifically  call  for  a  quality  equal 
to  that  of  the  New  Standard  battery,  and  that  they 
must  have  an  electromotive  force  not  below  1.5  volts, 
and  must  be  entirely  free  from  acid  to  insure  against 
depreciation  when  the  cells  are  on  open  circuit. 
These  proposals,  Mr.  Roche  says,  are  the  highest 
acknowledgment  of  quality  of  his  cells  that  could 
be  given.  The  manufacturer  reports  that  orders 
amounting  to  6,900  cells  were  booked  on  March  12th, 
and  adds:  "Somebody  must  be  using  the  New 
Standard." 

The  merits  of  the  Burnley  soldering  paste,  manu- 
factured by  the  Burnley  Battery  and  Manufacturing 
company  of  Painesville,  Ohio,  are  said  to  be  evi- 
denced by  the  large  amount  sold  during  the  last 
12  months.  The  company  says  that  a  large  number 
of  orders  were  received  from  entirely  new  source-; 
and  that  inquiries  came  from  all  parts  of  the  United 
States,  Canada,  and  also  from  Europe.  A  recent 
shipment  to  Germany  of  one  ton  of  the  product  in 
56-pound  tubs  and  five  and  10-pound  cans  is  re- 
ported. The  company  states  that  special  apparatus 
is  now  being  constructed,  so  as  to  enlarge  the  ca- 
pacity of  its  plant,  as  the  present  methods  of  manu- 
facture are  not  adequate  to  meet  the  constantly 
growing  demand  for  its  product. 

The  Western  Electrical  Supply  company  of  St. 
Louis  says  that  it  has  one  of  the  best  equipped 
lighting-supply  departments  in  the  country.  The 
house-  that  is  able  to  fill  orders  on  shortest  notice 
with  the  best  class  of  material  is  the  one  which 
should  secure  the  business,  and  this  company  says 
it  is  so  situated  that  it  can  do  this.  The  latest 
ihing  the  company  has  secured  is  the  agency  for 
the  Williams  electric  time  switch,  which  is*  some- 
thing to  be  appreciated  by  all  central  stations.  It 
will  cut  out  automatically  fan  circuits,  lights  or  "mo- 
tors, and  can  be  locked  so  it  will  not  be  tampered 
with.  Absolute  certainty  can  then  be  had  as  to 
the  time  a  customer  is  using  current.  The  Western 
Electrical  Supply  company  will  be  pleased  to  send 
catalogues  and  descriptive  matter  on  application. 
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PATENT   RECORD. 


645,055.  Apparatus  for  Producing  Caustic  Soda. 
Henry  S.  Anderson,  Springfield,  Mass.  Applica- 
tion  filed   February  23,    1899. 

An  electrolyzing  apparatus  is  described  which  combines 
an  electrolyzing  vat  having  an  anode  of  an  electric  circuit 
and  a  fluid  meul  cathode,  a  second  vat  the  floor  of  which 
is  at  a  higher  level  than  that  of  the  first  *at,  connections,  and 
means  to  convey  the  metal  between  the  vats. 

6-J5.057.  Hanger  for  Electric  Ceiling  Fans.  Will- 
iam H.  Avers.  West  Hoboken.  and  Emil  Groth, 
Union  Hill,  N.  J.  Application  filed  July  20, 
1S99. 

The  hanger  comprises  an  inverted  cup  and  a  means  for 
securing  it  in  place,  a  cop  connected  thereto,  a  yielding 
support  within  the  cup.  a  hook  for  the  fan,  a  stem  con- 
nected therewith  and  passing  through  the  cup  and  the 
yielding  device,  and  having  a  supporting  plate  connected 
to  the  end  above  the  support. 


645,066.  Method  of  Electric  Welding.  Robert  P. 
Brown  and  PVanklin  E.  Morse.  New  York,  N. 
Y.     Application  filed  March   16,   18 


NO.    64.5,066. 

The  inventors  describe   a   method   of  welding   or  braz- 
ing together  metal  pieces  having  different    characteristics, 


which  consists  in  holding  the  pieces  together  at  the  seam 
or  joint  between  two  electrodes,  and  passing  an  electric 
current  from  one  electrode  to  the  other  across  the  joint, 
shunting  a  portion  of  the  current  through  one  of  the  pieces 
around  the  other  piece  and  one  of  the  electrodes  where- 
by that  electrode  receives  less  heating  current  than  the 
other,  and  of  maintaining  pressure  upon  the  pieces  after 
the  heating  current  is  turned  off,  and  until  the  joint  is  suf- 
ficiently cooled.     (See  cut.) 

645,088.  Electric-motor  Control.  Wells  R.  Ham- 
len,  Johnstown.  Pa.,  assignor  to  the  Johnson 
company  of  Pennsylvania.  Application  filed 
April   19,    1899. 

A  method  of  accelerating  a  plurality  nf  electric  motors 
is  mentioned  which  consists  in  starting  with  the  motor  e'e- 
ments  all  in  series  with  each  other  and  with  external  resist- 
ance, gradually  redu-ing  and  finally  cutting  out  the  resist- 
ance while  maintaining  the  series  rela'ion,  th*n  connecting 
one  element  of  each  motor  in  multiple  with  the  correspond- 


198 


WESTERN    ELECTRICIAN 


March  24,   1900 


in»  element  of  the  other  motor,  and  finally  connecting   the 
motors  as  a  whole  in  parallel. 

645.089.  Apparatus  for  Control  of  Electric  Motors. 
Wells  R.  Hamlen,  Johnstown.  Pa.,  assignor  to 
the  Lorain  Steel  company  of  Pennsylvania. 
Original  application  filed  April  19.  1899.  Di- 
vided and  this  application  filed  September  12. 
1899. 

A  number  of  electric  motors  and  exiernal  resistance  for 
connection  in  circuit  therewith  are  combined  with  a  con- 
trolling switch  having  gr6ups  of  contacts  and  electrical 
'connections  whereby  the  uioior  elements  may  be  first  con- 
nected all  in  series  with  each  other  and  with  the  resist- 
ance, and  which,  by  further  movement  of  the  operating 
lever  will  gradually  remove  the  resistance  from  circuit 
while  maintaining  the  series  connection  of  the  motor  ele- 
ment, and  subsequently  thereto  connect  one  element  of 
each  motor  in  multiple  arc  with  the  corresponding  element 
of  the  other  motor  or  motors,  and  then  connect  the  two 
motors  as  a  whole  in  multiple  arc. 

645,092.  Snap  Switch.  Gerald  W.  Hart,  West  Hart- 
ford, Conn.     Application  filed  April  21,   1899. 

In  the  switch  are  a  tilting  operating  part,  a  spring  frame 
mounted  independently  thereof,  supporting  means  for  the 
parts,  a  link  carried  by  the  operating  part  and  co-operat- 
ing with  the  spring  frame  to  lock  aod  unlock  tbe  same,  and 
a  spring  engaging  the  operating  part  and  the  spring  frame. 


NO.  645,212 

645»103.  Electric-circuit  Controller.  Benjamin  N. 
Jones,  Orange,  N.  J.  Application  filed  July  21, 
1899. 

Tne  controller  comprises  a  movable  circuit-controlling 
contact,  an  electromechanical  device  to  move  the  same,  a 
brake  to  co-operate  with  the  contact,  an  electromechan- 
ical device  to  operate  tbe  brake,  a  switch  included  with 
the  last-named  device  in  one  leg  of  an  eleciric  circuit,  a 
contact  for  the  switch  connected  directly  to  the  other  leg 
of  the  circuit,  aod  a  second  contact  for  the  switch  con- 
nected to  the  second  leg  of  the  circuit  through  the  first- 
named  device. 

645.116.  Electric-motor  -Control.  Frank  A.  Mer- 
rick, Johnstown,  Pa.,  assignor  to  the  Johnson 
company  of  Pennsylvania.  Application  filed 
April   19,  1899. 

The  method  of  accelerating  a  plurality  of  electric  mo- 
tors is  described  which  consists  in  shifting  tbem  from 
serie3  to  parallel  relation  by  first  connecting  one  element 
of  each  in  multiple  with  the  corresponding  element  of  tbe 
other  orothers  with  the  remaining  elemeots  in  series,  and 
then  reversing  such  relation  by  circuit  changes  wherein 
the  multiple-connected  elemeots  are  coupled  in  series  and 
the  series-connected  elements  are  coupled  in  parallel,  and 
finally  coupling  tbe  two  motors  as  a  whole  in  parallel. 

645.117.  Electric-motor  Control.  Frank  A.  Mer- 
rick, Johnstown,  Pa,,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Original  ap- 
plication filed  April  19,  1899.  Divided  and  this 
application  filed  August  11,  1899. 

A  number  of  electric  motors  are  combined  with  a  con- 
trolling switch  having  electrically  disconnected  groups  of 
contacts  and  connections  arranged  in  different  positions  of 
the  switch  to  connect  the  motors  in  series,  the  armatures  in 
series  and  the  fields  in  parallel,  or  the  fields  in  series  and 
ihe  armatures  in  parallel,  or  the  motors  as  a  whole  in  par- 
allel, and  also  to  remove  or  cut  out  ef  circuit  one  or  more 
of  the  motor  elements  in  passing  from  one  of  the  connec- 
tions to  another. 

1  15,  [25.  Alternating-current  Meter.  William  H. 
Pratt,  Lynn,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  June  7,   1899. 

The  meter  lias  a  registering  device  operated  by  an  induc- 
tion rnolor,  and  an  auxiliary  torque-producing  device  for 
overcoming  (be  friction  of  the  parts  inductively  independ- 
ent of  the  primary-motor  circuits. 

645.126.  Electric  Meter.  Lyman  C.  Reed,  New  Or- 
leans, La.     Application  filed  July  10,  1899. 

In  the  meter  are  a  commutator,  a  starting  coil  in  a  nor- 
mally closed  circuit  through  the  commutator,  a  shunt  circuit 
around  the  starting  coil,  and  a  contact  brush  in  the  shunt 
circuit,  independent  of  the  closed  circuit,  and  adapted  to 
engage  the  commutator. 

645.127.  System  of  Electric  Metering.  Lyman  C. 
Reed,  New  Orleans,  La.     Application  filed  July 

in.    1899.     - 

Combined  with  a  plurality  of  meters  is  an  automatic 
switch  for  coupling  the  same,  the  switch  comprising  a  lever, 
contacts  carried  thereby  and  a  soienoid  for  actuating  the 
lever  made  upof  coils  of  the  positive  and  negative  service 
wires  wound  in  opposite  directions. 

645.128.  System  of  Electric  Metering.  Lyman  C. 
Reed,  New  Orleans,  La.  Application  filed  No- 
vember 2,  1899. 

The  system  combines  a  plurality  of  meters,  a  switch  for 
separately  cutting  the  meters  into  the  circuit,  and  electro- 
magnets for  actuating  the  switch  independently  energized 
by  means  controlled  by  the  quantity  of  current    flowing. 

645.129.  System  of  Electric  Metering.  Lyman  C. 
Reed,  New  Orleans,  La.  Application  filed  No- 
vember 3,  1899. 

In  the  system  are  compriseda  plurality  of  meters,  a  scrv 
ice  circuit  through  the  meters,  a  switch  for  separately  cut- 
ting the  meters  into  the  circuit,  electromagnets  for  actuat- 
ing the  switch,  shunt  circuits  through  the  magneto,  ami  an 
electromagnetic  circuit  controller  for  the  shunt  circuits. 


045,130.  Alternating-current  Motor.  William  G. 
Rhodes,  Salford,  England.  Application  filed 
November  22,  1899. 

With  an  alternating-current  motor  of  the  induction  type 
are  combined  means  whereby  there  can  be  impressed 
upon  the  rotor  winding  at  signing  a  counter  electromotive 
forcederived  directly  or  indirectly  from  the  main  supply 
circuit  and  which  will  reduce,  prevent  or  counteract  lag- 
ging displacement  of  phase  of  the  currents  induced  in  ihe 
rotor  winding  by  the  stator. 

645.186.  Trolley  Head.  Edgar  J.  Rauch,  Brock- 
ton, Mass.     Application  filed  May  24,  1899. 

The  device  hasa  harp  casting  bifurcated  to  receive  the 
trolley  wheel  and  a  stem  inserted  in  the  lower  end  thereof, 
having  parallel  saw  cuts  therein,  adapted  to  receive  metal 
contact  strips. 

645.187.  Wire-conduit  Tubing.  Cordtlandt  D.  Rich- 
mondt,  Milwaukee,  Wis.  Application  filed  No- 
vember 20,  1899. 

The  tubing  consists  of  electrogalvanized  iron  or  steel 
and  has  a  flexible,  non-corrosive  and  insulating  coanog  ad- 
herent on  the  zinc. 

645,198.  Process  of  Producing  Incandescent  Mate- 
rials Suitable  for  Electric  Lighting.  Georg 
Alefeld,  Darmstadt,  Germany,  assignor  to  the 
Pharmazeutischcs  Institut  Ludwig  Wilhelm 
Gans,  Frankfort-on-the-Main,  Germany.  Appli- 
cation  filed  February  21,   1899. 

Tbe  process  consists  in  wholly  or  partially  covering  a 
suitable  bed  with  a  lustrous  preparation  of  one  or  more  of 
the  highly  infusible  metals  of  tbe  platinum  group  and  burn- 
ing the  same  in.  then  detaching  the  resultant  metallic  film 
from  the  bed  by  the  action  of  solvents  which  will  attack 
the  bed  and  not  the  film,  and  finally  forming  the  metallic 
film  into  the  desired  shape. 

645,212.  Electric-lighting  Apparatus  for  Railroad 
Cars.  Edwin  J.  Preston  and  Arthur  B.  Gill, 
London,  England,  assignors  to  J.  Stone 
&  Co.,  London,  England.  Application  filed 
January  2,  1900. 

The  apparatus  consists  of  a  dynamo,  two  storage  batter- 
ies, a  translating  device,  a  resistance  interposed  between 
the  dynamo  and  the  translating  device,  a  hand  switch  in- 
terposed between  the  translating  device  and  the  resistance 
and  provided  with  contacts  and  connections  arranged  to 
cut  out  the  resistance  and  connect  the  dynamo  with  both 
batteries  when  the  device  is  cut  out.     (See  cut. ) 

645,216.  Electric-lighting  Apparatus  for  Railroad 
Cars.  Willard  F.  Richards,  Buffalo,  N.  Y.,  as- 
signor to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  November  16,  1899. 

Combined  with  the  driving  axle,  a  driving  pulley  mounted 
tbereon  and  a  driving  belt  are  a  carriage  which  is  adjust- 
able toward  and  from  the  driving  axle,  suspension  links 
pivoted  to  the  carriage,  and  a  dynamo  supported  by  the 
links  and  provided  with  a  belt  pulley. 

645,247.  Method  of  Starting  Asynchronous  and  Syn- 
chronous Monophasic  Electric  Motors.  Eu- 
genio  Cantono,  Rome,  Italy.  Application  filed 
July  7,  1899- 

The  method  consists  in  drawing  out  the  armature  while 
in  its  position  of  rest  from  the  space  whi'h  it  should  oc- 
•  capy  in  the  normal  movement,  and  utilizing  the  return 
movement  of  the  armature,  when  attracted  back,  in  tbe 
moment  of  feeding  the  starting  current,  for  producing  rota- 
tion by  transforming  this  simple  movement  of  translation 
into  a  helicoidal  movement  and  thus  causing  a  very  ener- 
getic rotary  movement  of  tbe  armature,  in  order  to  produce 
the  necessary  driving  torque  to  keep  it  going. 


NO.    645  284. 

645,249.  Bell  Striker.  Frederick  W.  Cole,  Newton, 
Mass.,  assignor  to  the  United  States  Fire  and 
Police  Telegraph  company,  Boston,  Mass.  Ap- 
plication filed  June  10,  1S99. 

A  polarized  electromagnet  is  used  in  the  apparatus  to 
operate  a  train-controlled  locking  mechanism  lor  the  strik- 
ing arm. 

645.259.  Electric  Third-rail  System.  George  C. 
Hicks,  Chicago,  111.  Application  filed  July  10. 
1899- 

In  the  system  combined  with  the  conduit  containing  the 
current-supply  conductor  are  a  normally  dead  sectional 
third  rail,' a  contact  frame  supported  in  the  conduit  nor- 
mally out  of  electrical  contact  with  the  rail  and  connected 
with  the  conductor,  and  a  magnet  supported  to  act 
through  the  rail  upon  the  frame  to  attract  it  into  electric 
contact  with  the  rail. 

645,261.  Battery  Electrode.  Frank  K.  Irving,  New- 
ark, N.  J.,  assignor  of  one-half  to  Andrew  G. 
Vogt,  Newark,  N.  J.  Application  filed  May 
2,  1899. 

The  described  plate  or  element  is  composed  of  lead  and 
mercury,  in  the  proportion  of  five  pounds  of  lead  to  12 
ounces  of  mercury,  and  zinc  in  the  proportion  of  one  part 
of  zinc  to  six  parts  of  the  lead  and  mercury  compound. 

645,266.  Fastening  Device  for  Heads  of  Electric 
Glow     Lamps.     Johann     Krcmcnezky,     Vienna, 


Austria-Hungary.     Application  filed   March   10, 
189S. 

An  incandescent  lamp  bulb  having  teats  projecting  ra- 
dially troin  opposite  points  of  its  neck  is  combiued  with 
h  socket  provided  with  seals  into  which  the  teats  may  be 
sprung. 

645.284.  Method  of  Electrically  Treating  Materials. 
Edward  G.  Acheson,  Buffalo,  N.  Y.  Applica- 
tion filed  May  23,  1899. 

The  method  c  insists  in  continuously  supplying  the 
material  to  be  treated  to  the  apex  of  a  pile  lnving  sides 
of  the  natural  gravity  slope,  and  heating  the  same  by 
pnssing  all  portions  of  the  material  between  electrodes 
the  working  faces  of  which  are  within  the  slope  of  the  pile. 
(See  cut  > 

645.285.  Method  of  Manufacturing  Graphite.  Ed- 
ward G.  Acheson,  Buffalo,  N.  Y.  Application 
filed   September  30,    1S99. 

The  method  described  consists  in  heating  non-caking 
coal,  the  pieces  or  particles  of  which  contain  inherent 
impurities  capable  of  forming  carbides,  but  less  in  amount 
than  enough  to  convert  the  whole  of  the  respective  pieces 
or  panicles  into  the  carbides  and  naturally  distributed 
with  substantial  uniformity  in  the  piece,  and  which  can  be 
heated  to  a  charring  temperature  without  destroying  the 
relative  positions  of  the  carbon  and  such  associated  im- 
purities, to  a  high  temperature  by  passing  electricity 
through  tbe  coal  and  thereby  generating  electrically  within 
the  same  the  heat  necessary  for  making  tbe  graphite. 
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NO.     645   384. 

645,334.  Time-alarm  Mechanism.  Charles  Schmidt. 
New  Orleans,  La.  Application  filed  March  17, 
1S99. 

The  device  is  arranged  to  operate  an  electric  alarm  bell. 

645,351-  Trolley.  Thomas  Dennis,  Newcastle,  Pa. 
Application  filed  July  22,   1899. 

A  trolley  head  is  described  which  has  a  grooved  roller 
mounted  upon  a  shaft  between  two  toothed  wheels. 

645,377.  Electrical  Street  Indicator.  George  W. 
Stevenson,  Cramer's  Hill,  N.  J.,  assignor  to 
Theodore  Leas,  Camden,  N.  J.  Application 
filed  December  7,  189S,  Renewed  December  20, 
1S99. 

The  indicator  is  illuminated  by  means  of  electric  incan- 
descent lamps  placed  within  the  casing. 

645,384.  Rail-joint-testing  Apparatus.  Roger  W. 
Conant,  Boston,  Mass.  Application  filed  No- 
vember 13,  1899. 

An  apparatus  is  described  for  measuring  elec  rical  re- 
sistances by  a  comparison  of  sounds  produced  in  a  circuit 
including  the  resistance  to  be  measured  with  sounds  pro- 
duced in  a  circuit  including  a  known  resistance.  It  com- 
prises movable  terminals  adapted  to  make  contact  with 
the  resistance  to  be  measured,  conductors  conne:ted  to  the 
terminals,  a  telephone  conaected  to  one  of  the  conductors, 
a  third  movable  terminal  adapted  to  be  connected  with  a 
known  resistance  and  connected  with  the  conductor  to 
which  tlie  telephone  is  connected,  the  third  terminal  being 
movable  toward  and  away  from  the  terminal  f  jr  the  tele- 
phone.    (See  cut.) 

645.398.  Igniter  for  Explosive  Engines.  Lewis 
Jones,  Jr.,  Philadelphia,  Pa.  Application  filed 
June  22,  1899. 

An  electric  igniter  is  described. 

645,402.     Telephone-exchange    System  and    Appa- 

latus.     John   Z.    Miller,    Erie,    Pa.,  assignor  01 

one-half  to  Peter  H.  Adams,  Erie,  Pa.     Appli- 
cation filed  December   12,   1S99. 

In  the  system  are  a  call  drop,  a  busy-signal  drop  movable 
in  front  of  the  same,  and  m^ans  thrown  into  operation  by 
the  act  of  connecting  together  two  subscribers  for  actuating 
the  busy-signal  drop. 

645,405.  Electrical  Music  Box.  Josef  Natterer,  Jer- 
sey City,  N.  J.,  assignor  to  the  Symphonion 
Manufacturing  company,  New  York,  N.  Y. 
Application  filed  July  29,   1899. 

In  the  music  box  combined  with  the  sou. id-emitting  de- 
vice, the  tune  sheet  and  means  for  moving  the  tune  sheet, 
are  a  source  of  electricity,  electromagnets,  contact  pins, 
circuit  conntctions,  means  operated  by  the  tune  sheet 
through  the  contact  pins  for  completing  the  eleciric  cir- 
cuit through  the  electromagnets,  armatures,  a  set  of  ham- 
mers, and  a  set  of  dampers,  alternating  with  the  hammers 
and  operating  therewith. 

645,478.  Accumulator.  Henry  Leitner,  London. 
England,  assignor  to  the  Electrical  Undertakings 
Limited,  London,  England.  Application  filed 
March   25,    1S98. 

One  claim  reads:  In  accumulators,  the  combination 
with  pf-roxlde  plates,  separating  pieces  of  highly  elastic 
material  placed  between  the  plates,  and  encircling  pans 
encircling  the  plates  and  binding  them  firmly  together,  of 
zinc  plates  having  a  core  of  insulating  material  and  dis- 
tance pieces  or  blocks  carried  by  the  core  and  clear  of  the 
zinc,  the  zinc  plates  being  placed  between  the  resilient 
separating  pieces. 

645,499.  Electric  Arc  Lamp.  William  Vogel,  New 
York,  N.   Y.     Application  filed  August  5,  1890. 

The  lamp  consists  of  a  pair  of  solenoids,  carbon  disks 
pivoted  to  the  inner  ends  of  the  cores  of  the  solenoids, 
means  for  intermittently  rotating  the  carbon  disks,  so  as  to 
successively  bring  new  points  of  the  circumferences  of  the 
disks  to  tbe  arc,  a  stationary  central  point,  and  a  spring- 
ac'ualed  mechanism  connecting  the  stationary  central 
point  with  the  cores  of  the  solenoids,  so  that  a  controlled 
motion  of  both  carbon  disks  is  obtained. 
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Light   and    Power    in    Methodist    Book 
Concern  Building. 

The  advantages  of  electricity  for  lighting  and  for 
the  distribution  of  power  are  exemplified  in  the  new 
steel  fireproof  building  recently  erected  for  the  West- 
ern Methodist  Book  Concern  at  57  Washington 
street,  Chicago,  in  accordance  with  the  plans  and 
specifications  of  Mr.  H.  B.  Wheclock,  the  architect. 

When  it  was  decided  a  year  ago  to  tear  down  the 
old  building  and  erect  the  present  structure,  the 
question  came  up  as  to  whether  it  would  be  advisable 
to  buy  the  electric  light  and  power,  or  to  produce 
the  current  from  a  plant  located  in  the  building. 
The  officers  of  the  Book  Concern  finally  decided  to 
accept  a  proposition  made  by  the  Chicago  Edison 
company,  which  provided  for  all  power  and  light 
used  in  the  building,  leaving  it  necessary  for  them 
simply  to  provide  two  small  boilers  for  heating 
the  building  during  the  winter  months. 

The  wiring  provides  for  a  capacity  of  upward  of 
1.200  16-candlepower  incandescent  lights  and  175 
horsepower   in    power.      Of   this   power   about    145 


presses  and  a  paper  cutter.  The  press  in  the  fore- 
ground of  the  picture  has  a  cylinder  26  inches  in  di- 
ameter and  34  inches  in  length,  and  is  driven  through 
gearing  by  a  1%-horsepower  Lundell  motor,  operat- 
ing at  250  revolutions  a  minute.  The  next  two 
presses  have  cylinders  38  by  54  inches  in  size,  and 
the  last  one  a  44  by  60-inch  cylinder.  Each  of  these 
three  presses  is  driven  by  a  three-horsepower  motor, 
running  at  235  revolutions  a  minute  and  having 
a  three-horsepower  armature  and  a  four-horsepower 
field.  These  motors  are  controlled  by  Sprague  con- 
trollers. In  wiring  for  the  presses  a  three-wire  cir- 
cuit is  run  to  each  press,  so  as  to  give  half  the  full 
pressure  when  the  motor  is  run  at  a  slow  speed. 
This  is  conducive  to  economy,  as  it  avoids  to  a  large 
extent  the  use  of  resistance  boxes,  which  waste  the 
current  when  the  presses  are  run  at  other  than  full 
load. 

In  the  other  end  of  the  press  room,  not  shown  in 
the  illustration,  are  a  Gordon  and  a  Peerless  press, 
each  belt-driven  by  a  one-quarter-horsepower  motor 
at  1,535  revolutions,  a  Universal  press  driven  by  a 
one-half-horsepower  motor  at  1,300  revolutions  and 


purposes.  The  Paul  vacuum  system  is  installed  to. 
control  the  heating  system. 

A  Yeomans  electric  pump  direct-connected  to  a 
vertical  two-horsepower  motor,  made  by  the  Mil- 
waukee Electric  company,  is  connected  to  the  sur- 
face-drainage tank.  A  Gould  triple-valve  house  pump, 
used  to  pump  water  to  a  tank  on  the  roof,  is  belted  to 
a  two-horsepower  motor.  These  two  pumps  are 
controlled  by  automatic  switches.  All  the  motors 
mentioned,  excepting  the  one  on  the  sur- 
face-drainage tank,  are  of  the  Lundell  shunt-wound 
type  and  were  manufactured  by  the  Sprague  Elec- 
tric company. 

For  the  elevator  service,  machines  of  the  Otis 
electric  type,  with  the  Otis  magnet  control,  are  used. 
There  are  two  passenger  elevators  in  the  front  part 
of  the  building,  each  driven  by  a  25-horsepower 
motor.  They  have  a  capacity  of  2,500  pounds  at 
250  feet  a  minute.  A  freight  elevator,  driven  by  a 
25-horsepower  motor,  and  an  employes'  passenger 
elevator,  operated  by  a  15-horsepcwer  motor,  are  in 
the  rear  of  the  building. 

While  the  plant  has  only  been  in  operation  about 


Fig. 


Press  Room. 


horsepower  is  used  by  the  owners  of  the  building, 
while  a  feeder  of  capacity  for  25  or  30  horsepower 
is  provided  for  miscellaneous  power,  which  may  be 
required  by  tenants  in  the  building.  The  wiring  is 
upon  the  Edison  three-wire  system,  providing  a 
voltage  of  113  volts  for  the  lights  and  226  volts 
for  the  motors.  As  the  building  is  very  deep  there 
are  two  main  lighting  feeders,  one  about  one-third 
of  the  distance  back  from  the  street  and  the  other 
about  tw7o-thirds  of  the  distance  back,  providing  for 
the  front  and  read  portions  of  the  building,  respect- 
ively. 

While  the  edifice  is  occupied  very  largely  by  the 
Book  Concern  people  themselves,  it  was  planned 
that  any  portion  of  the  building  might  be  rented,  if 
desired,  and,  accordingly,  independent-meter  loops 
were  provided  on  each  floor,  both  at  the  front  and 
the  rear  cut-out  cabinets,  at  the  points  where  the  two 
main  risers  pass  up  through  the  building. 

The  tap-line  wiring  throughout  is  run  in  iron- 
armored  conduit,  while  the  mains  and  feeders  are 
supported  by  porcelain  insulators,  run  in  two  spe- 
cially constructed  wire  shafts. 

The  machinery  that  is  operated  by  electric  power 
is  located  in  the  basement  and  in  the  rear  portions 
of  the  second  and  third  floors.  On  the  second  floor 
is  the  press  room,  shown  in  Fig.  1.  It  contains 
lour  large  Miehle  cylinder  presses,  three  smaller  job 
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a  Sanborn  cutter  belted  to  a  one-horsepower,  1,150,- 
revolution  motor.  These  motors  are  controlled  by 
Cutler-Hammer  starting  boxes. 

The  bindery  and  mailing  room,  illustrated  in  Fig. 
2,  is  on  the  third  floor  of  the  building.  In  the  fore- 
ground are  shown  two  of  the  three  16-page  Dexter 
folders  with  which  the  room  is  equipped.  The 
largest  of  these  machines  folds  a  double  16-page 
sheet,  36  by  54  inches  in  size.  At  the  end  of  the 
room  are  a  Sheridan  flat  table  and  book  trimmer 
and  a  Sheridan  cutter.  Each  of  these  five  machines 
is  belt-driven  by  a  one-horsepower  motor  operating 
at  1,250  revolutions  a  minute,  placed  on  the  floor. 
In  the  center  of  the  room  are  three  Fuller  stitchers 
driven  by  one-eighth-horsepower  motors  placed  over 
the  machines. 

In  the  rear  portion  of  the  basement  are  two  30  by 
44-inch  Miehle  cylinder  presses,  geared  to  three- 
horsepower  motors.  A  large  Cottrell  rotary  press 
is  about  to  be  installed  here.  It  will  be  driven  by  a 
20-horsepower  motor.  This  press  prints  and  also 
folds  the  paper,  and  is  similar  to  the  machines  re- 
cently installed  by  the  Chicago  Daily  News.  A  five- 
horsepower  motor  is  also  being  placed  to  drive  a 
Gould  pump  for  pumping  water  from  an  artesian 
well  about  Soo  feet  deep. 

Two  Heine  safety  water-tube  boilers  of  200- 
horsepower  capacity  each  furnish  steam  for  heating 


Fig.  2.     Bindery  and  Mailing  Room. 

three  months,  the  machines  have  run  thus  far  with 
perfect  satisfaction.  The  cost  of  light  and  power  is 
figured  on  a  meter  basis,  but  the  results  thus  far 
tally  very  closely  with  the  original  estimates  that 
were  furnished  by  the  Edison  company. 


Storage-battery  Litigation. 

On  March  i6th,  at  Boston,  the  United  States  Cir- 
cuit Court  of  Appeals  for  the  First  Circuit,  consist- 
ing of  Judges  Putnam,  Aldrich  and  Brown,  handed 
down  a  decision  in  the  case  of  the  Electric  Storage 
Battery  company  of  Philadelphia  against  the  Hatch 
Storage  Battery  company  of  Boston.  There  seems 
to  be  some  difference  of  opinion  as  to  the  exact 
effect  of  the  new  decision  in  this  well-known  case, 
but,  according  to  the  complainant,  the  Electric  Stor- 
age Battery  company,  the  decision  is  one  "affirming 
the  decision  of  the  Circuit  Court  of  Judge  Colt, 
wherein  the  Hatch  battery  was  held  to  be  an  in- 
fringement of  the  Brush  patent,  owned  by  the  Elec- 
tric Storage  Battery  company,  and  an  injunction 
granted  against  the  further  manufacture  and  sale 
of  the  Hatch  battery.  The  opinion  says  that  the 
Hatch  battery  'is  clearly  an  infringement,'  and  'it 
also  seems  clear  to  us  that  the  respondent  has  taken 
the  complainant's  device.'  The  court  therefore 
affirmed  the  decretal  order  applied  from,  with  spe- 
cial reference  to  the  first  claim  of  the  Brush  patent, 
which  is  the  basic  claim.  This  is  the  most  expansive 
legal  victory  yet  won  by  the  Electric  Storage  Bat- 
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tcry  company,  and  secures  to  it  a  continuation  of  its 
monopoly  during  the  life  of  the  patent,  on  bat- 
teries composed  of  'a  plate  or  suitable  support, 
primarily  coated  or  combined  with  a  chemically  ap- 
plied lead  or  equivalent  lead  compound,' 
without  which  a  commercial  storage  battery  is  im- 
possible. This  litigation  has  been  pending  for  the 
last  three  years  and  has  been  most  vigorously  con- 
tested throughout,  the  Electric  Storage  Battery 
company  being  represented  by  John  R.  Bennett  of 
New  York  and  the  Hatch  company  by  Causten 
Browne  and  Alexander  P.  Browne  of  Boston." 


Development  of  the  Nernst  Lamp. 

As  was  stated  in  the  Western  Electrician  of  March 
10th  last,  it  is  well  known  in  Germany,  where  the 
Nernst  lamp  has  received  most  attention,  that  great 
difficulties  are  encountered  in  the  manufacture  of 
this  lamp  on  a  commercial  basis,  while  it  is  com- 
paratively easy  to  turn  out  a  laboratory  lamp.  From 
the  Elektrotechnischer  Anzeiger  of  Berlin  the  fol- 
lowing account  of  some  of  the  efforts  making  to 
produce  a  commercial  lamp  of  this  type  is  trans- 
istract,  for  the  Western  Electrician. 

Although  the  Xernst  lamp  was  first  installed  in 
Gottingen,  Germany,  much  knowledge  of  it  may 
be  gleaned  from  some  of  the  English  patents  of 
the  Allegemeine  Elektricitaets  Gesellschaft  of  Bei«- 
lin.  However,  these  patents  cover  some,  and  not 
all,  of  the  principles  involved. 

The  simplest  form  of  the  Nernst  lamp  is  in  ap- 
pearance similar  to  an  ordinary  incandescent  lamp, 
except  that  the  bulb  is  perforated  for  ventilation 
and  also  to  allow  ignition  or  starting  of  the  lamp 


FIG.  I.   DEVELOPMENT  OF  THE  NERNST  LAMP. 

by  means  of  a  match  (English  patent,  No.  6,024 — ■ 
99).  Instead  of  the  carbon  filament  of  the  ordinary 
incandescent  lamp,  there  is  a  mantle  (presumably 
of  the  same  material  as  the  well-known  Welsbach 
mantle)  in  the  shape  of  a  short,  straight  rod.  The 
lamp  can  be  so  arranged  as  to  have  the  rod  replace- 
able. 

A  more  complicated  but  self-starting  lamp  is  rep- 
resented in  Fig.  1  (English  patent,  No.  6,025 — 99). 
The  lamp  shade  (a)  is  open  on  top  and 
contains  the  mantle  (g),  as  well  as  an  elec- 
tl  ic  heater  (h).  The  three  slotted  pins  (c),  (d), 
(e),  correspond  to  the  tubes  (f),  (i),  ('),  in  the 
socket  and  make  a  spring  contact  when  inserted. 
The  windings  (m)  of  the  electromagnet  are  in 
series  with  the  mantle  (g).  The  function  of  this 
electromagnet  is  to  cut  out  the  heat-coil  automat- 
ically. One  end  of  the  latter  is  connected  by  means 
of  tube  (i)  with  the  vibrating  armature  (k),  to  which 
latter  arc  connected  one  leading-in  wire  and  a  shunt 
Eo  electromagnet  (m).  The  other  end  of  the  heat- 
coil,  with  one  end  of  the  mantle,  arc  jointly  con- 
nected through  pit]  (e),  pin  socket  (I)  and  switch 
(s)  to  the  second  leading-in  wire. 

B}  1  Losing  smitch  1  >)  current  is  sent  through  heat- 
coil  (h)  only.  As  soon  as  (h)  is  sufficiently  heated, 
however,  current  will  flow  through  electromagnet 
(m);  (m)  attracts  its  armature,  causing  an  interrup- 
tion of  the  heat-coil  circuit  at  (n). 

A  modification  of  this  construction  (English  pat- 
ent, 0,026 — 9Q)  has  a  vertical  mantle  and  the  heat- 
coil  is  spirally  wound  around  it.  The  socket  has 
three  contact  joints  similar  to  the  ones  described 
above,  so  that  when  it  is  screwed  on  or  locked  the 
necessary  connections  are  made.  A  solenoid  is  con- 
nected in  series  with   the  filament.     When  the  cir- 


cuit is  closed  current  flows  through  the  heat-coil 
only,  until  the  filament  is  sufficiently  healed  to  con- 
duct the  current,  causing  the  solenoid  to  be  en- 
ergized; the  solenoid  core  is  drawn  in,  and  the  heat- 
coiL  circuit  broken.  Suitable  openings  in  the  globe 
and  socket  permit  of  a  free  circulation  of  air, 

Another  English  patent  (No.  6,026 — 99)  describes 
the  series  rheostats,  which,  as  is  well  known,  are 
usually  required  for  filaments  of  second-class  con- 
ductors, on  account  of  their  negative  coefficients 
of  temperature.  The  difference  of  potential  on  the 
ends  of  a  conductor  varies  with  the  current 
strength,  according  to  Ohm's  law,  in  conductors  of 
a  low  coefficient  of  temperature,  as,  for  instance, 
kruppin,  manganin,  etc.,  while  the  difference  of 
potential  on  the  ends  of  a  conductor  of  a  high  co- 
efficient of  temperature  (for  instance,  nickel,  iron, 
platinum,  etc.)  rises  quicker  than  can  be  expected, 
according  to   Ohm's  law. 

Second-class  conductors  have  negative  coeffi- 
cients of  temperatures.  That  is,  their  resistance 
decreases  with  the  rise  in  temperature.  If  such  a 
conductor  be  used  without  a  series  rheostat,  it  will 
be  found  that  even  very  small  fluctuations  in  the 
voltage  can  produce  such  a  rise  in  current  strength 
as  to  cause  a  burn-out  of  the  conductor.  For  this 
reason  the  scries  rheostat  is  used  with  the  Nernst 
lamp. 

W'hile  metals  with  large  coefficients  of  tempera- 
ture, like  iron,  nickel,  platinum  or  alloys  with 
similar  properties,  are  ordinarily  not  as  suitable  for 
the  purpose  as  those  resistances  made  of  manganin, 
etc.,  they  can  nevertheless  be  used  to  advantage  in 
connection  with  Nernst  lamp  filaments,  on  account 
of  their  having  a  high  positive  coefficient  of  tem- 
perature, while  the  filaments  have  a  high  negative 
coefficient  of  temperature. 

It  is  advisable  to  heat  the  rheostat  before  closing 
the  circuit,  on  account  of  the  current  being  at  first 
considerably  heavier.  The  resistance  being  still 
cold,  this  heavy  current  is  apt  to  cause  the  filament 
to  burn  out. 

In  lamps  in  which  the  filaments  are  previously 
heated  through  a  flame  or  match,  the  preheating  of 
the  series  resistance  can  be  obtained  by  bringing 
it  within  reach  of  the  flame.  If  the  heating  is  done 
electrically,  the  rheostat  must  be  placed  near  the 
electric  heater,  or  else  it  can  be  placed  in  the  wire 
leading  to  filament  and  heat-coil. 

It  is,  of  course,  desirable  that  the  resistance,  as 
well  as  the  heat-coils,  attain  their  favorable  tem- 
perature very  rapidly.  For  this  reason  the  resist- 
ance wires  are  wound  on  insulating  frames  of  as 
small  a  mass  as  possible,  preferably  spools  with  very 
thin  shells  and  ends. 

Great  difficulties  are  encountered  in  making"  con- 
nections between  the  first-class  and  second-class 
conductors.  A  cement,  made  of  oxides  of  metal 
and  a  suitable  flux,  which  is  not  a  conductor  when 
cold,  but  possesses,  when  heated,  about  the  same 
conductivity  as  the  filaments  of  second-class  con- 
ductors, is  employed  (English  patent,  No.  26,790 — 
98).  The  cement  is  placed  on  the  joints  and  melted 
by  means  of  an  incandescent  body.  Watery  solu- 
tions of  metal  salts  can  be  employed  instead  of  the 
cement.  They  make  a  good  connection  when  ap- 
plied in  several  layers.  The  cement  can  also  be 
produced  from  the  oxides  of  the  rare  earths,  using 
water,  gum  arabic,  starch  or  any  other  suitable 
substance  as  the  flux. 

The  Allgemeine  Elektricitaets  Gesellschaft  has  at- 
tempted to  place  several  electrolytic  filaments  in 
one  lamp.  The  experiments  proved  that  the  sphere 
of  thermal  action  of  the  filaments  varies  widely 
according  to  the  composition  of  the  filament.  If 
two  cylindrical  or  tubular  electrolytic  filaments  are 
connected  in  shunt  two  results  may  ensue: 

1.  If  the  filaments  are  so  placed  that  the  spheres 
of  thermal  action  overlap  each  other,  one  filament 
only  need  be  placed  under  the  influence  of  the  heat- 
coil.  This  filament,  on  attaining  incandescence,  in 
turn  heats  the  nearest  filament,  and  so  on  until 
all  filaments  are  incandescent. 

2.  If,  however,  the  filaments  are  so  arranged  that 
the  spheres  of  thermal  influence  do  not  overlap,  or 
are  insufficient,  it  is  usually  impossible  to  start  or 
to  keep  incandescent  all  shunted  filaments.  How- 
ever, an  arrangement  can  be  made  so  that  after  ex- 
tinction of  one  filament  another  one  takes  its  place. 

The  six  smaller  drawings  in  Fig.  2  show  arrange- 
ments of  filaments  in  which  the  first-mentioned  case 
occurs.  The  filaments  glow  simultaneously.  It  is 
preferable,  however,  to  use  such  filaments  which 
conduct  at  comparatively  low  temperatures. 

The  lower  illustration  in  Fig.  2  shows  a  lamp 
which  represents  the  conditions  of  the  second  case. 
Globe  (K)  contains  three  filaments  in  shunt  cir- 
cuit and  the  heat  wire  (HH1),  also  the  series  resist- 
ance common  to  all  filaments.  After  one  of  them  is 
heated  the  heating  current  is  interrupted.  In  case 
of  damage  to  one  filament  the  latter  is  immediately 
replaced  by  another,  so  that  in  this  manner,  with  a 
life  of  400  hours  per  filament,  a  maximum  of  2,000 
hours  can  be  produced.  There  is  only  one  condition 
to  be  observed,  and  that  is,  the  filament  must  be  of 
exceedingly  low  conductivity  at  ordinary  tempera- 
tures, otherwise  the  loss  of  current  would  be  too 
great  on  account  of  the  filaments  being  in  shunt; 
hence,  all  five  would  take  current,  while  one  only  is 
incandescent  and  emits  light. 

Instead  of  starling  the  filaments  by  means  of  heat 
wires,  an  ordinary  torch  can  be  applied;  but  even 
then  it  is  impossible  to  keep  more  than  one  fila- 
ment incandescent.     If  by  these  means  more  than 


one    filament    is   brought   to   incandescence,   all   but 
one  will  be  extinct  in  a  few  seconds. 

The  British  Thomson-Houston  company  manu- 
factures, under  the  English  patent  (No.  5,941 — 99), 
lamps  which,  for  outward  appearance,  resemble  the 
ordinary  incandescent  bulbs.  The  heat  wire,  or  car- 
bon thread,  is  wound  around  the  filament  or  laid  in 
it.  The  cutting  out  of  the  heat-coil  is  done  by 
hand  by  means  of  an  electromagetic  switch  sim- 
ilar to  the  one  shown  in  Fig.  1.  The  interruption 
of  the  heating  current  is  accomplished  by  means  of 
a  thermostat,  the  current  first  passing  only  through 
the  heat  wire,  and  afterward  also  through  the. fila- 
ment. The  heat  generated  in  the  lamp  causes  the 
thermostat  strip,  which  is  of  circular  form,  to  ex- 
pand (as  the  circular  tube  of  a  steam  gauge  expands 


FIG  2.   DEVELOPMENT  OF  THE  NERNST  LAMP. 

under  pressure)  and  interrupts  thereby  the  heating 
current. 

Another  English  patent  (No.  13,404 — 99)  refers  to 
lamps  in  which  the  starting  of  the  filament  is  made 
by  an  arc.  As  illustrated  in  Fig.  3,  the  current 
passes  from  binding  post  (K)  to  bracket  (G),  over 
screw  (F)  to  filament  (E),  over  (El)  (G1)  to  solenoids 
(N)  and  (P),  and  thence  to  (K1).  Carbons  (L),  (L") 
are  shunted  to  (E)  by  means  of  a  third  carbon  (L1), 
which  is  fastened  to  core  (M)  of  solenoid  (N),  the 
core  being  pressed  down  by  a  spiral  spring  (O). 

On  current  being  turned  on  core  <M)  is  moved 
slowly  upward,  forming  an  arc  between  the  horion- 
tal  carbons,  which  is  "blown"  over  to  the  filament 
(E)  by  the  magnetic  field  of  the  solenoid  (P).  (E)  be- 
comes now  a  conductor  and  the  current  in  both  sole- 
noids increases  so  that  the  arc  is  interrupted  through 
the  further  movement  of  core  (M)  or  blown  out 
through  solenoid  (P). 

A    switch    for    Nernst   lamps,    patented    by    Hirst 


FIG.  3.   DEVELOPMENT  OF  THE  NERNST  LAMP. 

(English  patent,  No.  24,264—98),  is  so  arranged  that 
the  leading-in  wire  makes  permanent  contact  with 
two  levers,  by  means  of  a  segment.  The  levers 
turn  about  one  common  pivot  and  are  connected 
by  a  spring.  By  moving  one  lever  (which  pulls  the 
second  lever  through  the  medium  of  the  spring)  lite 
latter  reaches  a  contact  point,  where  it  is  stopped, 
in  which  position  connections  are  made  with  the 
filament.  Additional  movement  of  the  first  lever 
brings  it  to  a  contact  point,  which  is  connected  with 
tin-  heat  wire.  As  soon  as  the  filament  is  suffi- 
ciently heated  the  first  lever  is  let  loose,  allowing 
the  spiral  spring  to  pull  it  away  from  the  second 
contact.  This  leaves  only  the  filament  in  circuit. 
Finally,  when  the  filament  is  cut  out  of  circuit,  a  pin 
on  the  first  lever  takes  the  second  lever  also  back 
to  its  original  position. 
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Electrically    Operated    Hair-cloth    Fac- 
tory. 

By  Orrin  Ei  Dunlap. 

One  of  the  interesting-  applications  of  electric 
power  is  that  found  in  the  plant  of  the  Cataract  Hair 
Cloth  company  of  Niagara  Falls.  This  plant,  shown 
ill  Fig.  4  of  the  accompanying  illustrations,  is  lo- 
cated on  Willow  avenue,  extending  through  the 
block  to  Pierce  avenue.  It  stands  close  to  the  tracks 
of  the  Erie  railroad,  affording  good  shipping  and 
receiving  facilities.  The  president  of  the  company 
is  James  A.  McSloy  of  St  Catharines,  Ont.,  the 
secretary-treasurer  is  Hugh  McSloy,  and  the  man- 
ager is  Edward  T.  Dolan. 

The  company  occupies  the  first  and  second  floors 
of  a  fine  brick  building  that  is  180  feet  long  by  50 
feet  wide.  In  every"  department  the  factory  is  most 
complete  and  up  to  modern  methods  and  require- 
ments; in  fact,  no  plant  at  Niagara  Falls  is  more  so. 
The  output  of  cloth  is  in  the  neighborhood  of  100,- 
000  yards  monthly.  The  machines  are  of  the  latest 
and  best  pattern,  the  tenders  being  young  ladies,  who 
earn  remarkably  good  wages,  about  40  hands  being 
employed  in  all.  In  Fig.  2  an  expert  operator  is 
shown  at  work,  drawing  in  the  rasp  through  harness 
and  reeds  in  readiness  for  the  looms.  The  machines 
for  making  the  hair-cloth  are  located  on  the  first 
and  second  floors.  Some  of  the  looms  are  shown 
in  Fig.  5.  Their  power  is  derived  from  a  30-horse- 
power  Westinghouse  motor  (Fig.  1),  located  near 
the  middle  of  the  lower  floor  and  belted  to  shafting. 
Current  for  operating  the  motor  is  taken  from  a 
circuit  of  the  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  company,  the  transmission  being 
about  two  miles  from  the  power  house  to  the  fac- 
tory. An  excellent  service  is  maintained.  A  15- 
horsepower. motor  is  used  for  the  freight  and  pas- 
~  senger-elevator  service.  The  building  is  heated  by 
steam  throughout,  and  there  is  sufficient  boiler  ca- 
pacity to  enable  the  company  to  operate  its  entire 
plant  by  steam  at  short  notice. 
The  company  maintains  its  own 
repair  shop,  also  shown  in  Fig.  1, 
in  that  section  of  the  building 
adjoining  the  motor,  and  in  this 
shop  all  repairing  is  done  and  new 
machines  are  built. 

The  Cataract  Hair  Cloth  com- 
pany makes  all  kinds  of  herring- 
bone and  French  hair-cloth,  its 
goods  being  of  recognized  excel- 
lence. Ever  since  the  organiza- 
tion of  the  company  the  demand 
upon     it     has     been    very     great. 


hair,  be  picked  up,  the  machine  is  so  carefully  reg- 
ulated that  it  will  do  its  work  over  again  a  number 
of  times  until  the  single  hair  is  secured.  The  hair 
used  is  bought  in  bulk  and  bunches  by  the  pound, 
and,  of  course,  a  large  quantity  is  used.  In  Fig.  3 
about  $18,000  worth  of  hair  is  shown,  but  this  is 
only  a  small  part  of  the  quantity  kept  constantly  on 
hand,  ready  to  be  used  in  making  about  20  different 
kinds  of  hair-cloth,  varying  in  width  from  15  to  36 
inches.  Seatings  are  made  for  furniture  coverings, 
also  tailors'  paddings,  crinolines,   etc. 

The  Cataract  Hair  Cloth  company  praises  the  use 
of  electric  power,  for  it  has  been  a  factor  of  im- 
portance in  making  its  Niagara  Falls  plant  the 
success  that  it  is  under  Mr.  Dolan's  able  manage- 
ment. 


Electric  Fish  of  200  Volts'  Potential. 

In  a  late  number  of  the  Proceedings  of  the  Royal 
Society  of  London  experiments  on  the  electric  or- 
gan of  the  electric  fish  of  the  Nile  (malapterurus 
electricus)  are  described.  These  experiments  were 
carried  on  by  Professor  Francis  Gotch  in  con- 
junction with  Mr.  G.  J.  Burch.  The  fish  was  anaes- 
thetized and  then  killed,  and  a  strip  of  organ 
with  the  nerve  was  carefully  dissected  out  and  kept 
at  a  temperature  of  five  degrees  Centigrade.  As  a  re- 
sult of  observations  with  a  capillary  electrometer,  a 
curve  was  plotted  for  a  length  of  15  millimeters  of 
the  electric  organ,  representing  about  one-eighth 
part  of  the  whole  electromotive  force  of  the  shock 
from  the  entire  fish.  The  time-lag  between  the  ex- 
citation of  the  nerve  and  the  record  of  an  electro- 
motive force  proved  larger  than  on  a  previous  ex- 
periment, but  of  the  same  order,  viz.,  0.017  second 
or  0.018  second,  instead  of  0.010  second;  and  the 
duration  of  the  organ  response  was  also  longer — 
0.039  second,  instead  of  0.021  second.  There  was 
no  trace  of  a  change  in  sign  during  the  discharge, 
the   voltage    after   the     time-lag    mentioned     rising 


F.g. 


Drawirg  in  the  Rasp  through  Harness  and  Reeds  in  readiness  for  Loom 
Fig.  4 .     Exterior  of  Plant. 
ELECTRICALLY    OPERATED    HAIR-CLOTH    FACTORY. 


The  company  was  originally  located  in  the  Pette- 
bone-Cataract  Paper  company's  establishment  on 
the  hydraulic  canal  basin,  where  it  occupied 
one  entire  floor.  Flowever,  more  room  was  needed 
to  accommodate  the  constantly  increasing  number  of 
machines,  and  the  present  building  was  erected  by 
the  company,  the  upper  floor  being  leased  to  the 
Hinds  Paper  Box  company. 

The  manufacture  of  hair-cloth  has  its  marvelous 
features,  and  in  some  particulars  the  operation  of 
the  machines  is  almost  human.  Plunging  into  a 
bunch  of  hair,  the  little  nipper  picks  up  a  single 
hair  at  a  time,  and  should  more  than  one  hair,  or  no 


Motor  and  Repair  Shop 

SiS.ooo  Worth  of  Hair. 


fairly  sharply  to  a  maximum  (in 
0.007  second),  and  then  falling 
more  gradually  (in  0.016  second) 
to  zero. 

The  experimenters  made  obser- 
vations of  induction  currents,  con- 
denser discharges  and  transient 
currents  passing  through  the  same 
circuit,  but  in  no  case  obtained  a 
curve  of  time  relation  resembling 
the  organ  response.  The  length  of 
the  nerve  fiber  from  the  seat  of 
excitation  to  the  organ  strip  was 
40  millimeters,  and  the  authors 
think  it  probable  that  the  greater 
part  of  the  time  was  occupied  by 
the  slow  transmission  of  the  ex- 
citatory state  along  the  finest  sub- 
division of  the  nerve  within  the 
organ  near  the  ultimate  endings. 
The  maximum  electromotive  force  obtained  was 
25.10  volts,  so  that  for  a  whole  organ  the 
electromotive  force  would  be  about  200  volts. 
As  the  number  of  "disks"  in  the  piece  of 
organ  tested  was  about  530,  this  works  out 
to  0.048  volt  as  the  electromotive  force  of  any 
one  disk,  which  it  is  interesting  to  compare  with 
that  of  the  sciatic  nerve  of  the  frog,  found  by  the 
same  experimenters  to  be  0.033  volt.  It  should  also 
be  mentioned  that,  while  Professor  Gotch  was  dis- 
secting the  anaesthetized  animal,  the  division  of  a 
nerve  branch  with  metal  scissors,  while  the  organ 
was  grasped  by   a  metal  forceps,   caused  a   strong 


shock  to  pass,  which  he  felt  up  to  the  elbow.  After 
a  comparatively  few  successful  experiments  the  ex- 
citability of  the  nerve  suddenly  failed,  and  this  was 
attended  by  inability  of  the  organ  to  respond, 
whether  a  stimulus  was  applied  to  the  nerve  or  to 
the  organ  substance.  Measurements  of  the  resist- 
ance of  the  organ  were  made,  and  it  was  found  by 
taking  measurements  longitudinally  to  the  column 
and  transversely  (i.  e.,  across  and  parallel  to  the 
"disks,"  respectively)  and  obliquely,  that  the  re- 
sistance of  the  thin  "disks"  was  considerably  higher 
than  that  of  the  albuminous  composition  between 
them. 

COMMUNICATIONS. 


Information  of  Paris  Pickett  Wanted.. 

To  the  Editor  of  the  Western  Electrician: 

I  shall  appreciate  any  assistance  in  obtaining  in- 
formation of  my  son,  who  disappeared  from  Indian- 


FIG.   5.       ELECTRICALLY  OPERATED   HAIR  CLG1H  FACTORY. 
— A    ROW   OF   LOOMS. 

apolis,  Ind.,  about  February  25,  1899.  The  follow- 
ing description  may  serve  for  identification:  Name. 
Paris  Pickett,  nicknamed  "Pat;"  occupation,  tele- 
graph and  telephone  work;  age,  29  years;  height, 
five  feet  10  inches;  compact  build,  "broad  across 
shoulders  and  weighs  about  160  pounds;  complex- 
ion, light  or  "sandy;"  blue  eyes  and  medium  light 
hair,  with  a  lighter  lock  growing  above  right  tem- 
ple; probably  wears  a  "sandy"  mustache;  teeth  col- 
ored by  tobacco  and  upper  eye  teeth  rather  promi- 
nent; thumb  of  left  hand  broad  and  blunt  at  end; 
voice  inclined  to  tenor  pitch  when  speaking  loud; 
often  breaks  into  soft,  high-pitched  laugh;  uses' 
some  slang,  a  common  exclamation  being  "jemi- 
nently;"  walks  with  marked  rising  and  sinking  mo- 
tion. Any  information  concerning  this  young  man 
will  be  highly  appreciated  and  most  thankfully  re- 
ceived by  his  anxious  and  invalid  father. 

FOSTER  PICKETT. 
Reelsville,  Ind.,  March  21,  1900. 


Calcium  Carbide  Carbons. 

To  the  Editor  of  the  Western  Electrician: 

Will  you  state,  if  you  can  do  so,  why  the  follow- 
ing comparative  results  should  be  obtained: 

Standard  carbons,  with  52  volts  and  12  amperes,  gave  1,600 
candlepower. 

Calcium  carbide  carbons,  with  50  volts  and  6  amperes,  gave 
2,000  canolepower. 

Why  should  the  calcium  carbide  take  so  much 
less  amperage  and  give  such  a  greater  quantity  of 
light?  READER. 

St  Paul,  Minn.,  March  19,  1900. 

[This  anonymous  note  seems  to  refer  to  some 
laboratory  tests  of  calcium  carbide  as  a  material 
for  arc-light  carbons.  Why,  when  and  where  were 
the  tests  made?  Further  information,  if  authentic, 
would  be  of  curious  interest. — Ed.] 


Legal    Duty  as  to   High-tension   Wires. 

Outside  of  any  contractual  relation  between  them, 
the  Court  of  Appeals  of  Maryland  holds  that  an 
electric-light  company  owes  a  legal  duty  toward 
every  person  who,  in  the  exercise  of  a  lawful  occu- 
pation in  a  place  where  he  has  a  legal  right  to  be, 
is  liable  to  come  into  contact  with  its  wires.  As 
applied  to  the  management  by  the  company  of  its 
wires  charged  with  high-tension  current,  this  legal 
duty,  the  court  holds,  in  the  cast  of  Brown  against 
the  Edison  Electric  Illuminating  Company  of  Bal- 
timore, requires  the  company  to  see  that  its  wires, 
when  strung  where  persons  are  liable  to  come  into 
contact  with  them,  are  properly  placed  with  refer- 
ence to  the  safety  of  such  persons,  and  are  properly 
insulated.  More  particularly  it  holds  that  a  strong 
prima  facie  case  of  negligence  was  made  out  where 
the  evidence  for  the  plaintiff,  if  to  be  believed, 
showed  that  an  injury  would  not  have  occurred  if 
the  wires  had  been  properly  insulated,  or  if  the 
high-tension  current  had  not  been  brought  so  near 
to  the  house,  th  edistance  in  the  case  under  con- 
sideration being  within  six  inches. 
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Large  Railway  Generator  in  Toledo. 

The  business  of  the  Toledo  Traction  company 
lias  had  a  steady  expansion;  the  gross  receipts  for 
the  last  financial  year  exceeded  the  million-dollar 
mark.  The  company  not  only  operates  all  the  street 
railways  in  the  city,  but  distributes  electric  light 
and  power  nil  an  extensive  scale.  The  city  rail- 
ways comprise  about  100  miles  of  track,  and  elec- 
tric light  is  supplied  to  about  2.200  consumers,  in- 
cluding the  municipality  of  Toledo,  with  878  arc 
lamps.  There  are.  besides,  about  220  customers  us- 
urrent  for  power  purposes. 
central  power  house  on  the  bank  of  the  XFau- 
mee   Kiver  supplies  the  whole  of  the  current.     To 


The  pole  pieces  are  of  laminated  steel,  they  and  the 
held  windings  being  so  proportioned  as  to  reduce 
the  distortion  due  to  armature  reaction  to  the  low- 
est possible  limit.  The  series  coils  are  of  copper 
bar,  formed  into  a  coil  of  one  layer.  The  shunt  and 
series  coils  are  separately  insulated,  and  so  held  in 
position  as  to  admit  thorough  ventilation.  The  in- 
sulation of  the  complete  coils  is  capable  of  success- 
fully withstanding  an  alternating  current  of  3.500 
volts'  potential. 

The  armature,  shown  with  commutator  in  Fig.  2, 
is  of  the  slotted-drum  type,  pressed  upon  the  engine 
shaft,  which  is  24  inches  in  diameter.  It  has  a  mul- 
tiple winding,  so  arranged  that  the  circuits  will  not 


FIG.    I.       LARGE    RAILWAY    GENERATOR    IN    TOLEDO. 


cope  with  the  increasing  business,  the  building  has 
been  lengthened  82  feet,  making  the  present  dimen- 
sions 290  by  no  feet'.  The  power  plant  has  been 
increased  by  the  addition  of  two  575-horsepower 
water-tube  boilers  and  a  1,050-kilowatt  Westing- 
house,  direct-current,  compound-wound  generator, 
direct-connected  to  a  i,6oo-horsepowrer  Allis  ver- 
tical, cross-compound,  condensing  steam  engine, 
with  Reynolds  valve  gear.  Fig.  I  illustrates  the 
new  unit. 

This  large  generator  was  put  in  service  at  the 
end  of  November  last,  and  has  since  carried  nearly 
the  whole  of  the  ordinary  railway  load,  which  varies 
from  1,500  to  3,500  amperes,  being  supplemented, 
when  necessary,  by  one  or  more  of  four  500-kilowatt 
generators,  with  which  it  works  in  parallel.  The 
efficiency  of  this  large  generator  is  so  high  and  its 
steady  service  so  valuable  to  the  company  that  a 
detailed  description  is  of  interest. 

The  generator  is  of  the  "engine  type,"  the  arma- 
ture and  commutator  being  built  together  upon  a 
ventilated  cast-iron  sleeve,  pressed  upon  the  engine 
shaft.  The  field  castings  are  divided  in  a  vertical 
plane,  accompanied  with  a  cast-iron  sole  plate.  The 
windings  arc  so  proportioned  that  when  running 
at  the  rated  speed  of  80  revolutions  per  minute,  the 
machine  operates  at  500  volts  with  no  load,  and  over 
compounds  to  575  volts  with  a  load  of  1,820  am- 
peres. The  last-named  load  is  carried  continuously 
without  undue  rise  of  temperature.  Tests  have 
hown  that  the  guaranteed  efficiencies  of  91  per 
11  at  one-quarter  load,  94  per  cent,  at  one-half 
load  and  94V-!  per  cent,  at  three-quarters  and  full 
loads  li.<  been  more  than  covered  in  actual  work- 
ing. The  position  of  the  brushes  need  not  be  shifted 
if  ill  load  he  increased  from  no  load  to  50  per  cent. 
overload.  If  the  current  in  the  shunt  field  be  ad- 
ii  '1  so  that  the  voltage  of  the  machine  at  no  load 
is  500,  a  load  of  3,640  amperes  at  such  increase  of 
will  be  maintained  by  the  combined 
shunt  and  series-field  current  may  be  temporarily 
carried,  and  if.  with  the  current  in  the  main  cir- 
cuit, the  circuit-breaker  be  opened,  it  is  further 
stated  that  there  will  lie  no  bucking  or  serious 
sparking  at  the  commutator. 

The  field  is  compound  wound,   so  as  to  increase 

the  voltage  by  approximately  equal  increments  from 

ctromotive  force  of  500  volts  at  no  load   to 

550  volts  or   575   volts,   as  may  be   desired,   at   full 

load.     The  field   frames  arc   of  the  best  cast   iron. 


become  unbalanced  should  the  armature  become  dis- 
placed 1-16  inch  from  the  geometric  center  of  the 
fields,  and  when  so  displaced  there  will  be  no  in- 
jurious sparking  at  the  brushes,  no  vibration  in  the 
armature,  and  from  each  brush-holder  arm  there 
will  be  drawn  approximately  its  pro  rata  share  of 
current.  The  core  is  built  up  of  laminated  steel 
sheet;  the  laminations  are  placed  upon  the  cast-iron 
spider.  The  sheets  of  steel  are  dovetailed  to  the 
spider;  the  laminated  core  thus  built  up  is  held 
firmly  between  two  end  plates.  The  armature  wind- 
ing consists  of  flat  copper  bars,  approximately  rect- 
angular in  section,  forged  into  shape  without  joints 
and  insulated  before  being  placed  in  the  slots.  The 
coils  are  held  in  the  slots  by  retaining  wedges  of 
hard  fiber.  There  are  no  bands  on  the  armature. 
The  insulation  of  the  armature  conductors  consists 
of  sheet  material  of  high-insulating  quality,  applied 
in  overlapping  layers,  which  is  held  in  place  with 
taps,  and  the  whole  treated  with  a  weather-proof 
and  oil-proof  compound. 

The  commutator  is  made  up  of  bars  of  hard-drawn 
copper,  insulated  from  each  other  by  mica.  .The 
number  of  bars  is  such  that  with  an  electromotive 
force  of  575  volts  the  average  difference  of  potential 
between  two  bars  does  not  exceed  8:!i  volts.  The 
br.rs  are  held  in  position  at  one  end  by  a  cast-iron 
ring,  with  a  V  section,  the  ring  being  bolted  se- 
curely to  the  armature  spider.  The  opposite  ends 
of  the  commutator  bars  are  supported  by  segments 
"i  a  similar  section,  firmly  held  in  position  by  bolts. 
These  segments  are  so  arranged  that  one  or  more 
bars  may  be  removed  from  the  commutator  without 
disconnecting  other  bars.  The  armature  winding 
is  thoroughly  soldered  to  the  necks  of  the  commu- 
tator bars.  These  necks  are  rigid,  each  of  them 
being  of  hard-rolled  copper,  riveted  and  braced  to 
the  commutator  bar. 

The  arms  carrying  the  brushes  are  strong  and 
rigid,  held  at  the  end  next  the  field  cast- 
in.:  They  arc  supported  by  a  ring  accurately  fitted 
to  the  yoke,  which  may  be  shifted  for  adjusting  the 
brushes  by  hand  wheel  and  worm  gear.  This 
method  of  support  leaves  the  commutator  clear  and 
comparatively  free  of  obstructions  and  open  for 
inspection.  The  brushes  are  of  carbon.  The  brush- 
holders  are  of  the  sliding-shunt  type;  their  size  af- 
fords ample  surface  contact  for  the  brushes  in  the 
b"xcs. 

Throughout  the  armature,  spider,  core  and  wind- 


ings, large  and  open  ventilating  ducts  are  provided. 
The  design  of  the  spider  is  such  as  to  set  up  a  forced 
circulation  of  air  through  these  ventilating  spaces. 
Space  is  also  left  between  the  shunt  and  series  coils 
and  the  pole  pieces,  and  between  the  shunt  and 
series  coils  themselves,  for  maintaining  a  free  cir- 
culation of  air  while  the  machine  is  in  operation. 


Efficiency  of  llluminants. 

C.  J.  Robertson,  in  an  article  in  Feilden's  Maga- 
zine on  "The  Making  of  a  Glow  Lamp,"  makes  these 
remarks  on  efficiency: 

"The  electric  incandescent  lamp  is  simply  a  trans- 
former of  energy;  and  the  vibratory  motion  of  the 
ether  which  it  produces  (felt  by  the  eye  as  a  lumin- 
ous sensation)  requires  a  calculable  supply  of  energy 
for  its  support.  With  ordinary  artificial  illuminants, 
this  energy  is  taken  from  the  combustible;  in  elec- 
tric glow  lamps  it  is  furnished  by  the  electric  cur- 
rent.  The  transformation  of  this  energy  is.  in  each 
instance,  accompanied  by  a  loss.  The  mechanical  ef- 
ficiency of  a  source  of  light  is  that  number  which 
indicates  what  is  the  fraction  of  the  total  energy 
expended,  as  compared  with  that  portion  which  is 
capable  of  producing  a  luminous  impression.  The 
mechanical  equivalent  of  an  incandescent  lamp 
varies  in  general  practice  from  2V2  to  4%  watts  to 
give  one  candlepower.  Annexed  is  a  table  which 
gives  the  mechanical  equivalent  of  the  candlepower 
obtained  by  the  best  known  illuminants: 

Gas  burner  (Butterfly!  consumes  93  watts  to  give  1  c.  p. 
Candle  consumes  86  watts  to  give  1  c.  p. 
Otl  lamp  cinsumes  57  watt;  to  give  !  c.  p. 

Incandescent  electric  lamp  coastlines  trom  2%  to  4J4  watts   to 
E  ve  1  c.  p. 
Inclosed-arc  lamp  consumes  from  2'  j  to  4  wa  ts  to  give  1  c.  p. 
Arc  lamp  consumes  from  0.8  to  lV£  watts  to  give  1  c.    p. 

"The  first  three  on  the  above  list  have  an  ex- 
tremely low  efficiency,  owing  to  the  enormous  losses 
undergone  in  combustion.  The  production  of  light 
in  all  burners  is  due  to  the  same  cause,  the  incan- 
descence of  carbon.  In  the  first  three  the  luminous 
body  is  the  particle  of  carbon  not  yet  consumed,  and 
whose  incandescence  is  maintained  by  the  combus- 
tion of  the  gas.  With  these  illuminants  there  are 
heavy  losses  due  to  incomplete  combustion  and 
convection  of  heat  to  the  surrounding  air.  With 
the  electric  incandescent  lamp,  on  the  other  hantl. 
the  incandescence  is  maintained  by  the  electric  cur- 
rent; and  as  the  incandescing  material,  or  filament, 
is  in  a  vacuum,  there  is  no  loss  by  convection,  but 
only  by  radiation.  The  temperature  to  which  the 
carbon  particles  in  each  of  these  sources  can  lie 
raised  determines  their,  brightness  and  mechanical 
efficiency. 

"Although  the  glow  lamp  appears,  from  the  above 
table,  to  be  so  efficient  in  comparison  with  the"  other 
illuminants,  yet  the  luminous  or  optical  efficiency  of 
all  these  six  sources  is  very  low.  When  any  body  is 
below  4800  Centigrade  its  luminous  efficiency  is 
zero,  as  the  vibrating  movement  of  the  ether  is  not 
rapid  enough  to  be  sensible  to  the  eye  as  light.  When 
we  compare  the  arc  lamp  with  the  coal  used  for  the 
generation  of  the  current  with  which  it  is  supplied, 
after  allowing  for  all  losses  from  the  coal  to  the 
engine,  dynamos,  lamps,  etc..  we  get  an  optical  ef- 
ficiency of  barely  one  per  cent. 

"With  electric-glow  lamps,  the  number  of  candle- 


FIG.   2.       LARGE   RAILWAY    GENERATOR   IN   TOLEDO. 
— ARMATURE  AND   COMMUTATOR. 

power  obtained  from  the  watt  (its  efficiency)  can 
be  anything  one  chooses  according  to  the  tempera- 
ture at  which  the  filament  is  run.  With  a  filament 
of  given  dimensions,  this  depends  upon  the  voltage 
at  which  it  is  run;  but  it  must  be  remembered  that 
the  higher  the  efficiency  or  temperature  of  a  lamp, 
the  shorter  is  its  life." 


Power  Plant  Noise  No  Cause  of  Action. 

The  Court  of  Appeals  of  Kentucky  holds,  in  the 
case  of  Hughes  against  the  General  Electric  Light 
and  Power  company,  that  an  owner  of  property  ad- 
jacent to  an  electric  plant  employed  in  manutactur- 
ing  electricity  to  operate  a  street  railway  and  light 
the  city  has  no  right  of  action  for  damages  on  ac- 
count of  noise  in  the  operation  of  the  plant,  where 
such  noise  is  only  the  usual  and  ordinary  sound 
incident  to  a  careful  operation  of  such  plants. 
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Induction  Motors  at  Lancaster  Mills. 

By  Frank  C.  Perkins. 

The  electric  motors  installed  at  the  Lancaster 
Mills  are  of  the  induction  type,  using  for  starting 
a  compensator,  which  is  connected  in  the  motor 
primary  or  field  circuit  and  acts  as  a  transformer, 
reducing  the  potential  and  consequently  diminishing 
the  current  at  starting.  The  Lancaster  Mills  are 
located  at  Clinton,  Mass.,  and  the  motors  were" 
furnished  by  the  General  Electric  company  of 
Schenectady. 

The  motor  seen  in  the  illustration  of  the  spinning 
room  (Fig.  1)  is  a  12-pole  induction  motor,  deliver- 
ing 150  horsepower  at  600  revolutions  per  minute. 
It  weighs  more  than  four  tons  and  has  a  total  length 
of  67  inches  and  a  total  width  of  78V2  inches.  The 
induction  motor  installed  in  the  picking  room  of  the 
Lancaster  Mills  is  seen  in  Fig.  2,  and  is  an  inverted 
motor  of  the  six-pole  type,  delivering  50  horsepower 
at  800  revolutions  per  minute.  Its  weight  is  about 
i¥i  tons  and  it  is  50  inches  long  and  58  inches  wide 
over  all. 

This  type  and  form  of  induction  motor  is  built 
for  either  40  or  60  cycles,  as  desired,  the  speed  being 
high  and  the  number  of  poles  greater  with  the 
motors  of  higher  frequency. 

The  induction  motors  are  without  question  most 
simple  in  construction  and  adaptable  to  a  great 
many  kinds  of  work.  Both  two-phase  and  three- 
phase  are  now  built,  and  the  motors  are  suitable  for 
operation  on  the  monocyclic  system  as  well  without 
change.  The  25-cycle  motors  are,  of  course,  more 
generally  employed  on  circuits  exclusively  used  for 
power  purposes,  as  at  Buffalo  and  Niagara  Falls  on 
the  power  circuits  of  the  Cataract  Power  and  Con- 
duit company  and  the  Niagara  Falls  Power  com- 
pany. 

Both  the  induction  motors  using  a  variable  start- 
ing resistance  in  series  with  the  motor  secondary 
and  induction  motors  using  starting  compensators 
are  in  successful  operation  for  all  manner  of  power 
purposes  and  are  very  efficient,  having  a  very  high 
power  factor  as  well. 

All  induction  motors  give  rise  to  a  lagging  cur- 
rent, which  increases  the  current  taken  by  the  motor 
and  causes  the  apparent  power  input  to  exceed  the 
real  power  input.  The  ratio  of  the  real  to  the  ap- 
parent watts  is  called  the  power  factor.  The  idle 
current  in  the  motor  is  not  in  phase  with  the  electro- 
motive force,  and  therefore  represents  no  loss  of 
energy  beyond  that  absorbed  in  heating  the  con- 
ductors. When  the  motor  operates  at  or  nearly  at 
full  load,  the  lagging  current  has  no  appreciable 
effect  on  the  efficiency.  The  excessive  idle  currents, 
however,  may  so  increase  the  drop  in  the  line  and 
the  heating  of  the  generator,  that  the  useful  output 
from  the  station  is  much  decreased.     It  is,  therefore, 


venience  in  locating  a  motor  where  space  is  limited 
or  required  for  other  purposes. 

An  induction  motor  which  uses  a  starting  re- 
sistance in  the  armature  or  secondary  winding  is 
usually  supplied  with  a  short-circuiting  switch,  so 
placed  that  all  the  resistance  is  in  series  with  the 
armature  when  starting,  and  as  the  speed  of  the 
motor  increases,  the  resistance  may  be  gradually 
cut   out    by   a   movement   of   the   handle    or   lever. 


and  this  is  cut  down  by  the  use  of  the  compensator. 
The  compensator  is  connected  to  the  line  and  the 
motor,  like  a  transformer,  and  the  voltage  at  the 
motor  contacts  is  thus  reduced. 

Several  times  the  full-load  current  is  necessary 
when  starting  a  motor  of  this  type  with  a  heavy  load 
on  the  motor.  This  motor  will  not  start  a  load 
more  than  one-quarter  as  great  as  the  motor  using 
resistance  in  secondary,  with  the  same  current.     Of 


FIG.     I.       INDUCTION    MOTORS    AT    LANCASTER    MILLS. — SPINNING    ROOM. 


Only  a  reasonable  starting  current  is  thus  needed, 
while  a  large  starting  torque  is  given. 

The  starting  resistance  is  located  within  the 
spider  of  the  armature  and  is  constructed  to  give 
at  least  a  half  greater  starting  torque  at  a  half 
greater  increase  in  current  than  that  used  at  full 
load.     When  so  great  a  torque  is  not  necessary  at 


vhen 


course,  the   compensator  is   cut  out  entirely 
the  motor  has  reached  full  speed. 

The  speed  of  these  motors  is  practically  constant 
under  varying  loads  and  is  practically  independent 
of  the  potential  of  the  line.  As  long  as  the  number 
of  cycles  remain  the  same  the  speed  is  constant. 


Southwestern  Gas,  Electric  and   Street 
Railway  Association. 

The  date  of  the  annual  meeting  of  the  South- 
western Gas,  Electric  and  Street  Railway  associa- 
tion, at  Waco,  Texas,  has  been  changed  from  the 
18th,  19th  and  20th  of  April  to  the  12th,  13th  and 
14th  of  the  same  month.  The  change  was  made  in 
view  of  the  fact  that  the  Lumbermen's  Association 
of  Texas  was  to  meet  in  Waco  on  the  10th,  nth 
and  12th  of  April,  and  much  more  favorable  railroad 
arrangements  could  be  made  by  combining  the  two 
events  so  that  one  convention  could  closely  follow 
upon  the  other.  An  excellent  program  of  con- 
vention proceedings  has  been  formulated  and  pa- 
pers will  be  presented  as  follows:  "Electrolysis," 
E.  H.  Jenkins,  San  Antonio,  Texas;  "Meters  and 
Incandescent  Lamps,"  W.  S.  Rathell,  Waco,  Texas; 
"Operation  of  Corporations  from  a  Business  Stand- 
point," A.  E.  Judge,  Tyler,  Texas;  "Electricity  vs. 
Gas  for  Lighting  Purposes,"  J.  F.  Cullinane,  Den- 
ison,  Texas;  "Use  and  Care  of  Electric  Meters," 
E.  D.  Kelley,  Waxahachie,  Texas;  "Street  Rail- 
ways of  Texas  from  an  Historical  Standpoint,"  F.  E. 
Scovill,  Austin,  Texas;  "The  Attitude  of  Municipal 
Corporations  to  the  Public,"  John  G.  Boyd,  Ter- 
rell, Texas;  "Operation  and  Maintenance  of  Street 
Railways/'  H.  F.  McGregor,  Houston,  Texas.  In 
addition  papers  will  be  read  by  E.  Dysterud,  Mon- 
terey, Mexico,  and  J.  C.  Lord,  Fort  Worth,  Texas. 

The  headquarters  will  be  at  the  state  house.  A 
postal  card  addressed  to  the  secretary  asking  for 
room  to  be  secured  at  any  of  the  hotels  will  be 
cheerfully  attended  to.  Provision  is  made  for  the 
comfort  and  entertainment  of  the  ladies.  President 
T.  D.  Miller  of  Dallas  will  preside  at  the  meeting. 
T.  H.  Stuart  of  Waco,  Texas,  is  the  secretary. 


FIG.    2.       INDUCTION    MOTORS    AT    LANCASTER    MILLS.  — PICKING    ROOM. 


highly  essential  in  all  well-designed  power  plants  to 
select  a  motor  having  a  high  power  factor. 

A  particularly  valuable  feature  of  the  induction  type 
of  motors  used  in  the  Lancaster  Mills  is  that  they 
may  be  operated  in  almost  any  manner  desired.  If 
the  end  shields  of  the  motors  are  reversed,  upside 
down,  instead  of  running  on  the  floor  of  the  fac- 
tory, the  motors  may  be  operated  from  the  ceiling, 
while  if  the  end  shields,  which  carry  the  bearings,  are 
changed  a  quarter  of  a  circle,  the  oil  cups  will  be 
properly  located  for  running  when  motor  is  bolted 
to  the  side  wall.     This  is  frequently  of  great  con- 


starting  higher  resistance  can  be  used  and  a  lower 
current  will   answer. 

With  the  use  of  compensators  for  starting  a  much 
larger  current  is  found  necessary.  Compensators 
are  mostly  used  where  it  is  not  necessary  to  bring 
the  motor  up  to  speed  with  a  full  load  on.  The 
motor  used  with  a  compensator  is  much  more  sim- 
ple in  construction.  A  squirrel-cage  type  of  arma- 
ture is  used,  consisting  of  bare-copper  rods  laid  in 
slots  and  not  necessarily  as  highly  insulated.  Clos- 
ing the  field  or  primary  switch  starts  the  motor; 
but  too  great  a  rush  of  current  would  flow  at  first, 


Trade  Journals  and  Books. 

The  book  writer  deals  mostly  with  what  has  been, 
while  the  trade  journal  has  to  do  much  more  with 
what  is  and  what  is  coming.  The  trade  journal 
cannot  be  made  by  one  writer,  as  the  book  can,  but 
needs  the  active  co-operation  of  the  many,  and  it 
must  be  in  touch  with  many  more.  I  can  understand 
much  better  how  a  live  mechanic  can  get  along 
without  many  technical  books  than  I  can  his  living 
and  thinking  he  can  know  what  he  ought  to  know 
without  his  trade  paper.  I  have  an  idea  that  the 
trade  papers  are  to  become  more  important  and 
useful  and  necessary  as  the  years  roll  on,  and  that 
no  one  can  keep  the  run  of  progressive  development 
and  attainment  without  them. — Tecumseh  Swift,  in 
American  Machinist. 
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Advocates  of  municipal  ownership  are  singularly 
dogmatic  in  advancing  their  pet  theories.  Thus. 
W.  A.  Ross  of  Columbus,  Ga.,  who  was  given  two 
columns  on  the  first  page  of  the  Topeka  Daily  Cap- 
ital during  the  week's  editorship  of  the  Rev.  Charles 
M.  Sheldon,  to  discuss  "City  Ownership,"  under  a 
"display  head,"  is  perfectly  convinced  of  the  ethics 
of  the  situation.  He  states  the  finality  of  the  thing 
in  round,  set  terms.  "Municipal  ownership  of 
municipal  monopolies,"  says  Mr.  Ross,  "is  right. 
ami  private  ownership  is  wrong."  No  definition  of 
the  expression  "municipal  monopolies"  is  given,  but 
it  is  fair  to  presume  that  telephone,  electric-light 
and  street-railway  service  is  included  in  it.  There- 
fore, all  private  owners  of  plants  of  this  character 
are  wrong-doers.  This  is  manifestly  an  unjust 
characterization,  and  it  is  surprising  to  find  it  in  an 
is>tie  conducted  by  a  clergyman  in  a  widely  heralded 
effort  to  exemplify  the  spirit  of  Christianity  in  daily 
journalism. 


What  strange  people  we  Americans  are!  What 
objects  of  solicitude  and  curious  observation  by 
some  foreign  expositors,  particularly  English!  Here 
are  some  of  the  things  that  are  said  of  us: 

The  climate  he  [the  writer]  looks  upon  as  caus- 
ing a  craving  for  a  meat  diet,  and  meat  is  consumed 
in  plenty,  and  half  raw. 

This  diet  enables  a  man  to  work  hard  from  21 
to  45  years  of  age,  when  he  becomes  played  out. 

The  American  employer  has  had  so  much  skilled 
labor  from  Europe  to  do  his  work  that  he  has  had 
no  occasion  to  worry  about  training  apprentices. 
The  best  skilled  workmen  in  America  are  English. 
The  attendants  on  machine  tools  are  probably  largely 
American. 

Labor  troubles  in  America  do  not  exist  as  we 
know  them,  because  it  is  difficult  to  get  a  hetero- 
geneous mass  of  different  nationalities  into  line  and 
discipline;  but  when  there  are  troubles,  they  are 
usually  associated  with  the  wildest  orgies,  riots  and 
incendiarism,  unknown  in  England,  but  probably  of 
continental  origin. 

Americans  of  to-day  far  more  resemble  the  bull- 
necked  and  well-fed  individual  caricatured  by  them 
as  John  Bull,  than  do  Englishmen. 

If  there  is  one  thing  more  than  another  that 
shows  the  weakness  of  workmen  as  a  class  in 
America,  it  is  the  abominable  truck  system,  which 
flourishes  to  so  grave  an  extent  that  company  pros- 
pectuses are  put  forward  in  which  the  company  store 
is  exploited  as  a  means  of  getting  back  a  rebate  on 
the  wages  paid. 

The  higher  rate  of  wages  in  America  in  rare 
cases  implies  a  really  better  income  as  regards  com- 
fort in  living.  In  many  cases  it  means  far  less  com- 
fort if  the  necessities  of  climate  are  considered,  while 
in  many  cases  wages  are  actually  lower  in  amount. 

These  extracts  are  taken  from  an  article  in  the 
Electrical  Review  of  London,  entitled  "American  v. 
British  Workmen,"  and  based  on  a  previous  contri- 
bution by  a  correspondent  of  The  Engineer.  Per- 
haps it  is  not  quite  fair  to  give  them  as  examples 
of  the  serious  examination  of  the  manufacturing 
competition  of  Great  Britain  and  the  United  States 
made  by  English  writers^  for  many  thoughtful,  just 
and  well-considered  articles  on  this  subject  have 
appeared  on  the  other  side  of  the  Atlantic.  But 
the  quotations  given  are  interesting  in  themselves, 
and  show  that  self-delusion  and  self-sufficiency  still 
obtain  among  a  considerable  portion  of  the  British 
public. 


The  transportation  problem  in  London  is  one  of 
great  interest.  The  streets  are  comparatively  nar- 
row, crooked  and  very  congested,  so  that  electric 
surface  cars  are  thought  to  be  out  of  the  question. 
Consequently,  several  systems  of  underground  elec- 
tric railways  are  building  or  in  operation.  Never- 
theless, no  great  relief  is  anticipated,  and  it  is  still 
declared  that  while  one  may  go  from  Charing  Cross 
to  the  ends  of  the  earth  with  all  the  facilities  of  mod- 
ern travel,  it  is  an  undertaking  of  considerable  mag- 
nitude, requiring  great  patience  and  the  waste  of 
valuable  time,  to  get  from  one  side  of  London  to 
the  otiier.  A  recent  writer  in  the  New  York  Tri- 
bune, R.  M.  Johnston,  describes  the  situation  in  an 
interesting  manner: 

The  general  opinion  is  that  this  underground 
electric  system  will  not  decrease  the  congestion  of 
London  streets,  but  rather  increase  it.  It  will  by 
accelerated  circulation  not  only  help  to  build  up  the 
suburban  zone,  but  attract  a  much  larger  move- 
ment along  its  lines  from  the  suburbs  toward  the 
center.  The  construction  of  the  system  is  an  act 
of  silver  necessity  for  the  relief  of  the  most  congested 
mass  of  civilized  people  in  the  world.  A  typically 
English  way  of  viewing  the  matter  was  opened  in 
a  recent  conversation  on  the  subject.  The  discus- 
sion  turned   on   the  running  of  an   ordinary   stuffy 


compartment  train  from  the  trunk  line  onto  the 
Great  Northern  and  City,  and  the  argument  was 
advanced  that  attractive  American  cars  would  create 
new  traffic.  The  man  addressed  smiled  and  said: 
"Very  possibly,  but  we  don't  want  new  traffic;  we 
have  more  than  we  can  possibly  deal  with,  and  it  is 
to  relieve  the  block  of  suburban  trains  at  Finsbury 
Park  Junction  that  we  want  this  line."  That  repre- 
sents the  position  fairly.  There  is  room  for  two  or 
three  times  the  mileage  of  electric  lines  now  pro- 
jected. When  the  present  system  is  completed  it  is 
safe  to  say  that  London  will  be  even  then  as  far 
behind  her  traction  requirements  as  she  is  to-day. 
Londoners  seem  to  have  a  great  antipathy  to 
elevated  railways,  but  with  surface  lines  impractica- 
ble and  underground  roads  pronounced  inadequate 
before  they  are  fairly  in  operation,  it  is  difficult  to 
see  what  other  avenue  of  relief  remains  open.  It  is 
to  be  observed,  however,  that  many  of  the  topo- 
graphical objections  to  surface  railways  apply  to 
overhead  construction  also,  and  that  in  any  event 
the  relief  would  be  only  temporary,  as  has  been 
the  case  in  New  York.  London  is  so  big  that  it 
gets  in  its  own  way  and  apparently  will  be  com- 
pelled to  resort  to  double-storied  streets  or  some 
other  radical  form  of  relief  if  it  is  to  preserve  a  life- 
sustaining  circulation  in  the  body  politic. 


On  numerous  occasions  the  courts  have  been  re- 
quired to  consider  whether  the  term  "telegraph"  is 
to  be  held  to  include  "telephone."  To  electrical 
men,  of  course,  the  two  words  convey  distinct  ideas, 
but  in  construing  statutes  or  various  legal  instru- 
ments the  judges,  following  the  plain  intent,  have 
held  that,  legally,  "telephone"  is  included  within 
the  meaning  of  "telegraph."  However,  most,  if  not 
all,  of  these  decisions  have  been  in  civil  cases.  But 
in  Davis  against  Pacific  Telephone  and  Telegraph 
company  the  Supreme  Court  of  California  takes  up 
the  inquiry  as  to  whether  the  same  rule  will  apply 
in  a  criminal  case,  as,  for  example,  where  telephone 
wires  are  cut,  and  the  criminal  code  makes  only 
the  cutting  of  telegraph  wires  an  offense,  without 
mentioning  telephone  wires  as  such. 

The  court  says,  in  discussing  this  interesting  sub- 
ject, that  if  the  consideration  could  be  limited  to  a 
strict  etymological  point  of  view,  it  would  have 
to  be  conceded  at  once  that  there*  is  a  difference  in 
the  meaning  of  the  two  words — the  one  conveying 
the  idea  of  transmission  of  writing  to  a  distance, 
the  other  the  transmission  of  sound  to  a  distance. 
In  the  very  early  history  of  the  telegraph  it  is  a 
matter  of  common '  knowledge  that  there  was  an 
actual  record  of  letters  under  the  Morse  code.  That 
soon  passed  away,  and  the  telegraph  operator  of  to- 
day receives  by  sound  upon  a  principal  no  different 
from  that  which  obtains  in  the  telephone.  Again,  in 
(he  case  of  submarine  cables,  neither  sound  nor 
writing  is  always  employed,  but  the  varying  de- 
flections of  an  indicator  within  sight  of  the  receiver 
serve  the  like  purpose.  The  words,  therefore,  can- 
not be  limited  to  their  etymological  meaning,  and 
consideration  must  be  had  to  their  present  sense 
and  acceptation. 

Anderson  ("Dictionary  of  the  Law"),  defining 
"telegraph,"  says  that  it  "includes  any  apparatus 
for  transmitting  messages  or  other  communications 
by  means  of  electric  signals."  Defining  "telephone," 
he  declares  it  to  be  "a  conversation  held  through 
a  telephone;  a  message  or  a  communication  trans- 
mitted by  telegraph;  a  telegram.  A  telephone  is  a 
telegraph.  The  idea  conveyed  by  each  term  is  the 
sending  of  intelligence  to  a  distance."  Accepting 
these  definitions,  and,  the  court  says,  they  are  well 
supported,  the  term  "telegraph,"  it  holds,  means 
any  apparatus  for  transmitting  messages  by  means 
of  electric  currents  and  signals,  and  embraces  within 
its  meaning  the  narrower  word  "telephone." 

But  is  this  construction  justifiable  in  the  case  of 
a  penal  statute?  The  court  finds  itself  relieved  of 
some  difficulty  in  answering  this  question  by  the 
provision  of  the  California  penal  code,  to  the  effect 
that  the  rule  of  the  common  law  that  penal  statutes 
are  to  be  strictly  construed  is  to  have  no  appli- 
cation to  that  code;  that  all  its  provisions  are  to 
be  construed  according  to  the  fair  import  of  their  - 
terms,  with  a  view  to  effect  its  object  and  to  pro- 
mote justice.  In  contemplation  of  this  provision, 
and  in  recognition  of  the  fact  that  a  substantial 
identity  exists  between  the  two  words,  it  thinks  no 
hesitation  need  be  expressed  in  declaring  that  under 
that  section  of  the  penal  code  prohibiting  malicious 
injury  or  removal  of  a  telegraph  wire,  a  criminal 
prosecution  will  lie  for  the  illegal  destruction  of  a 
telephone  wire. 
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FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Argentina. 

Buenos  Ayres — The  Buenos  Ayres  and  Belgrano 
Electric  Tramway  company,  with  offices  in  Calle 
Santa  Fe  2455,  this  city,  has  issued  bonds  for  $600,- 
000,  to  complete  the  electrical  equipment  of  the 
company's  system,  to  provide  for  expenditure  on 
new  lines  and  increased  rolling  stock,  etc. 

Parana. — The  Parana  municipality  has  decided  to 
contract  with  Messrs.  Maximo  P.  Bavio  of  Buenos 
Ayres  for  the  electric  lighting  of  the  city. 

"Rosario. — Messrs.  Maximo  P.  Bavio  &  Co.  of 
Buenos  Ayres,  at  the  head  of  an  English  syndicate 
with  a  capital  of  $2,500,000,  have  purchased  the 
Anglo-Argentine.  Cuidad  de  Rosario,  Rosarino 
del  Norte  and  Oeste  tramways,  and  have  now  ap- 
plied to  the  municipality  for  leave  to  change  the 
system  to  that  of  electric  traction. 
Austria. 

Amstetten. — The  community  of  this  place  will 
have  a  large  electric-light  and  power  plant  con- 
structed to  furnish  the  city  and  surrounding  places 
with  light  and  power.  The  plant  will  be  commenced 
with  900  horsepower. 

Canada. 

Alberton.  P.  E.  I.— The  municipality  of  this  place 
is  taking  steps  toward  having  the  town  lighted  by 
electricity. 

Digby.  N.  S—  Dr.  Edward  Gahan  of  Boston  is 
reported  to  have  purchased  the  electric-light  plant 
of  this  place.  It  is  his  intention  t0  add  a  new 
dvnamo  and  engine. 

"Liverpool.  N.  S. — A  bill  is  now  before  the  Pro- 
vincial Legislature  to  provide  for  supplying  this 
town  with  electric  light. 

Montreal.  Que.— The  British-America  Paper  and 
Pulp  company  is  asking  power  from  Parliament 
to  run  an  electric  railway  from  Ha  Ha  Bay,  on  the 
Saugenav.  to  La  Tunue,  on  the  St.  Maurice.  If  this 
power  is  granted  the  undertaking  will  be  one  of 
considerable  inaptitude,  as  the  distance  between 
these  two  points  is  about  no  miles. 

Peterboro.  Ont.— The  Canadian  General  Electric 
company  proposes  extending  its  wrorks  and  will 
likely  erect  a  new  building,  270  by  100  feet. 

Pe"teri>oro.  Ont.— Authority  has  been  granted  to 
the  Central  Powder  company,  formed  for  the  pur- 
pose of  developing  electrical  energy  at  Burleigh 
Falls,  to  construct  an  electric  railway  in  this  vicin- 
ity. Among  the  incorporators  are:  Hon  Richard 
Harcourt.  J.  A.  Culverwell  and  F.  W.  Barrett  of  To- 
ronto. 

Plessissville,  Que. — The  Plessissville  Electric 
Light  company  has  been  incorporated  here  with 
a  capital  stock  of  $12,000,  to  construct  and  operate 
wrorks  for  producing  electricity,  etc.  Mr.  J.  F.  De- 
guise  is  one  of  the  directors  of  the  company. 

Shelbourne,  Ont. — Negotiations  are  still  in  prog- 
ress for  the  purchase  of  the  existing  electric-lisfht 
plant   by   Wright   &    McKinley    of    Seaforth,    their 
intention  being  to  add  new  apparatus. 
China. 

Shanghai. — H.  E.  Sheng,  director-general  of  the 
Imperial  Chinese  Railway  administration,  of  Shang- 
hai, has  ordered  the  construction  of  the  telephone 
line  between  Tientsin  and  Chinchou,  a  distance  of 
about  350  miles. 

France. 

Paris. — The  Comptior  National  d'Escompte  of 
Rue  Bergere  14.  this  city,  the  Paris  Thomson-Hous- 
ton company  and  the  Societe  Franchise  de  Con- 
struction Mecaniaue  have  formed  a  company,  under 
the  title  of  Nord-Sud  Electrique  Parisienne,  to  con- 
struct a  new  underground  electric  railway,  which 
will   traverse    Paris   from   north   to    south. 

Paris. — La  Societa  Continentale  de  Traction  et 
d'Eclairage  par  l'Electricite  is  the  name  of  a  new 
traction  company  that  has  been  formed  at  60  Rue 
Caumartin.  this  city,  with  a  capital  of  $8co.ooo. 

Paris. — La  Societa  d'Eclairage  et  de  Traction  par 
l'Electricite  is  the  name  of  another  traction   com- 
pany that  has  just  been  formed  at  32  Rue  des  Ma- 
thurina,  with  a  capital  of  $320,000. 
Germany. 

Duren. — The  City  Council  of  this  place  will  issue 
bonds  to  the  amount  of  120,000  marks  in  order  to 
have  an  electric-power  plant  and  street  railway 
through  the  streets  of  Duren  to  the  station  of 
Lindersdorf  constructed  at  once. 

Ntbeim  (Prussia! — A  company  has  been  formed 
here  with  a  capital  of  $320,500  to  engage  in  the 
manufacture  of  arc  lamps  and  electric-lightine  ac- 
cessories, under  the  title  of  Gesselschaft  fuer  Elek- 
trische  Beleuchtung. 

Stolberg. — The  Town  Council  has  decided  to  have 
erected  an  electric-lierht  and  power  plant  to  supply 
the  city  and  castle  with  electric  light  and  power. 

Suchtelm. — The  mayor  of  this  place  has  received 
authority  to  construct  a  central  power  station  for 
lighting  and  power  purooses. 

Wildberg. — The  City  Council  of  this  place  has  in- 
structed Engineer  Klingner  to  construct  an  electric- 
lisht  plant  here  and  to  utilize  the  waterpower  of 
Wildberg. 

India. 

Mandalay. — The  Mandalay  municipal  committee 
has  accepted  the  scheme  submitted  by  the  Burma 
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Electric  Works  syndicate  for  an  electric  tramway 
in  Mandalay.  The  tramway  is  to  be  commenced 
within  one  year  and  to  be  completed  in  three  years. 
Mr.  F.  Kindersley  is  agent  of  the  Burma  Electric 
Works  syndicate  in  Mandalay,  and  to  him  com- 
runications  should  be  addressed. 

Italy. 

Milan. — The  Thomson-Houston  International 
Electric  company,  of  27  Rue  de  Londres,  Paris,  has 
just  acquired  land  in  this  city  on  which  large  elec- 
trical works  are  to  be  established. 

Padova. — A  project  has  been  presented  to  the 
prefecture  of  Belluno  by  Engineers-  Paolo  Milani 
and  Guiseppe  Colle,  of  Selciato  del  Santo,  this  city, 
for  transmitting  through  copper  conductors  the 
electric  power  generated  by  the  waterfalls  of  Lago 
Santa  Croce,  to  the  industrial  establishments  in 
Venetia,  a  town  about  60  miles  from  Venice.  Gen- 
erating stations  and  works  for  storage  and  trans- 
mission will  be  erected  by  them. 

Saronno. — La  Societa  Co-operativa  Elettrica 
Saronnesse  is  the  title  of  a  company  which  has  just 
been  formed  here  to  establish  an  electric-light  plant. 

Russia  (Siberia). 

Vladivostok. — The  capitalist.  A.  J.  Sovoroff. 
of  the  firm  of  A.  J.  Sovoroff  &  Co..  who  own 
the  Swedish  match  factory  here,  has  made  appli- 
cation to  the  governor  of  the  Maritime  District  for 
the  right  to  lay  tramways  in  Vladivostok. 

Spain. 

Bilboa. — The  Compania  Electrica  Peninsula  is  the 
name  of  a  stock  company  that  has  been  formed  here 
for  the  purpose  of  establishing  electric-lighting  and 
power  plants  and  electric  tramways  in  various  parts 
of  Spain.  The  president  of  the  company  is  the 
well-known  engineer  of  Bilboa.  Don  Lorenzo  Moret. 

Muros. — A  central  electric-light  station  is  to  be 
established  here  by  the  authorities.  Work  has 
already  been  started  on  the  building.  Senor  Angel 
Lestin  is  the  alcalde  of  the  place,  and  w-ould.  in  all 
probability,  be  the  proper  person  to  address. 

Switzerland. 

Schaffhausen. — The  Town  Council  of  this  place 
has  decided  to  have  an  electric  street  railway  con- 
structed at  a  cost  of  about  410,000  francs,  and  a 
power  olant  for  the  railway  at  an  estimated  cost  of 
4S,50O  francs. 


Large  Power-transmission  Plants  on  the 
Susquehanna  River  Proposed. 

Plans  have  been  quietly  making  for  the  utilization 
of  a  large  waterpower  on  the  Susquehanna  River. 
The  work  is  being  carried  on  by  the  Susquehanna 
Electric  Power  company,  which  contemplates  a  de- 
velopment of  waterpower  at  Conowingo,  Md..  and 
the  buildino:  of  electrical  transmission  lines  to  Wil- 
mington. Philadelphia  and  Baltimore.  The  pro- 
posed development  will  include  a  low  dam  in  the 
river  in  Pennsylvania,  so  as  to  obtain  the  benefit  of 
the  wide  expanse  of  the  Susquehanna  at  Peach  Bot- 
tom for  storage  purposes.  From  this  dam  there 
will  lead  off  a  racewav  some  500  feet  wide  on  the 
western  side  of  the  river,  and  from  this  race  the 
extreme  high  water  and  floods  of  the  river  are  to 
be  shut  out  by  a  substantial  embankment.  This  em- 
bankment is  carried  down  to  a  point  near  the  mouth 
of  Broad  Creek,  in  Harford  County,  Md.,  about 
three  miles  south  of  the  Pennsylvania  line,  where 
the  water  in  the  race  will  be  some  40  feet  above  the 
bed  of  the  river.  Plere  it  is  proposed  to  erect  the 
first  power  house,  with  w'aterwheels  and  electric 
generators  sufficient  to  produce  at  the  normal  flow  of 
the  river  40.000  electrical  horsepower.  As  the  water 
surface  of  the  tail-race  will  be  below  the  bed  of  the 
river,  it  will  be  protected  from  floods  and  back- 
w-ater  by  the  continuation  of  the  embankments  to 
the  second  power  house,  the  tail-race  of  the  first 
development  becoming  the  head-race  of  the  second 
development.  The  second  power  house  will  also 
produce  40,000  electrical  horsepower.  From  this 
second  power  house  it  will  be  necessary  to  carry 
the  water  away  in  a  race,  protected  by  an  embank- 
ment from  the  river,  until  a  point  is  reached  where 
the  water  in  the  race  is  discharged  into  the  river 
above  the  high-water  mark.  The  company  expects 
to  sell  a  large  amount  of  its  8o,oco  electrical  horse- 
power in  Baltimore  at  prices  much  below  the  cost 
of  production  by  steam  plants.  It  is  estimated  that 
the  work  proposed  will  demand  a  capital  of 
$7,000,000. 


Cable  to  Hawaii. 

The  senate  committee  on  naval  affairs  has 
agreed  to  report  the  bill  for  a  Pacific  cable,  which 
Senator  Hale  was  authorized  to  draft  at  the  last 
session  of  the  committee.  It  provides  for  a  cable 
only  to  Honolulu  at  present,  but  declares  a  purpose 
to  extend  it  in  the  future,  the  first  section  reading 
as  follows:  "That  to  the  end  of  establishing  here- 
after telegraph  communication  between  the  United 
States  and  the  Philippine  Islands  and  Japan  under 
the  waters  of  the  Pacific  Ocean,  there  shall  be  con- 
structed, under  the  supervision  of  the  secretary  of 
the  navy,  a  submarine  telegraphic  cable  or  cables 
and  connecting  land  lines  from  the  city  of  San  Fran- 
cisco to  the  city  of  Honolulu,  over  such  route  as 
may  be  deemed  by  the  secretary  of  the  navy  to  be 
the  most  practicable." 

An  appropriation  of  $3,000,000  is  made  for  the 
work,  and  further  surveys  are  authorized  to  deter- 
mine the  most  practicable  route.  The  secretary  is 
empowered  to  cause  plans  to  be  prepared  immedi- 
ately after  the  passage  of  the  act,  and  to  employ 
naval  vessels,  if  necessary,  in  the  construction.  The 
control  of  the  cable  when  completed  is  to  be  trans- 
ferred to  the  postmaster-general.  A  new  provision 
in  the  bill  requires  that  "the  cables,  wires  and  other 
instruments,  materials  and  appurtenances  necessary 
in  the  work  of  laying  the  cable  shall  be  of  American 
manufacture,  provided  that  it  can  be  procured  at  a 
cost  not  exceeding  12  per  cent,  above  what  it  could 
be  procured  for  in  foreign  markets." 

Senator  Hale  presented  a  written  report  to  accom- 
pany the  bill,  in  which  he  said:  "The  increasing 
business  of  the  United  States  upon  the  Pacific  sea 
has  for  years  drawn  men's  attention  to  the  advisabil- 
ity of  an  ocean  cable  between  our  western  coast  and 
some  point  on  the  Asiatic  shores.  The  annexation 
of  the  Hawaiian  Islands  has  added  to  this  feeling, 
and  the  committee  has  felt  itself  justified  in  report- 
ing a  bill  wdiich  provides  for  a  cable  which,  if  built, 
will  be  the  beginning  of  a  transpacific  submarine  ca- 
ble. It  is  believed  by  the  committee  that  the  pro- 
visions arc  ample  to  insure  the  work  by  private  enter- 
prise, while  leaving  the  general  charge  with  the  gov- 
ernment and  the  ownership  there  when  completed. 
At  anv  rate,  the  experiment  will  be  tried  in  the  build- 
ing of  the  short  end  of  the  line  from  San  Francisco 
to  Honolulu,  and  our  future  course  can  be  governed 
by  our  experience  in  this  work.  It  is  believed  that 
the  cost  of  the  line  between  the  two  places  named 
will  be  not  far  from  $3,000,000,  and,  should  the  bill 
become  a  law  at  the  present  session  of  Congress,  it 
is  honed  that  the  work  may  be  under  way  within  a 
year." 


The  Machinists'  Strike. 

As  predicted,  the  machinists  of  Cleveland,  Ohio, 
both  union  and  non-union,  have  gone  out  on  a  strike 
and  over  2,300  men  are  voluntarily  idle.  In  Chi- 
cago the  machinists'  union  claims  to  have  made 
such  progress  in  the  settlement  of  its  differences 
with  individual  firms  as  to  have  practically  broken 
the  backbone  of  the  strike  in  the  city,  and  thus 
averted  the  threatened  national  strike.  An  agree- 
ment, which  is  said  to  be  a  fair  one,  has  been  pro- 
posed by  the  machinists,  and  the  Siemens  &  Halske 
Electric  company,  the  Morgan-Gardner  Electric 
company  and  some  others  have  signed  it  and  tajten 
some  of  their  men  back. 


British  Pacific  Cable  Scheme. 

[From  the  Canadian  correspondent  of  the  Western  Electrician.] 

Three  months  ago  the  Canadian  government 
heard  with  much  concern  that  the  Ensrlish  finan- 
ciers who  were  behind  the  Eastern  Extension  Cable 
company  had  made  advances  to  the  governments  of 
the  Australian  colonies,  which  seriously  menaced  the 
future  of  the  all-British  Pacific  cable  scheme.  This 
news  came  from  Melbourne  and  Sydnev.  bv  way  of 
London.  Immediate  inquiries,  made  by  the  post- 
master-general of  Canada,  showed  that  agents  of  the 
Eastern  Extension  companv  had  interviewed  the 
Australian  governments  wi(h  a  view  to  securing 
from  them,  in  return  for  a  diminution  in  the  present 
cable  rates,  certain  valuable  concessions.  Canada 
protested  against  any  of  the  participants  in  the 
imperial  cable  scheme  withdrawing  from  the  agree- 
ment of  last  year.  The  interest  of  the  colonial  office 
at  London  was  then  aroused,  and  there  is  nmv  a 
strong  probability  that  the  partnership  of  Great 
Britain.  Canada  and  Australia  in  the  •  all-British 
cable  will  be  undisturbed  by  secession.  The  astute 
magnates  of  the  Eastern  companv  conducted  their 
negotiations  in  such  secrecy  with  the  Australian 
governments  that  thev  almost  succeeded  in  having 
an  agreement  with  the  Victoria  government  rail- 
roaded through.  The  dansrer.  however,  has  been 
averted,  and  in  Australia  the  public  feeling  in  favor 
of  the  antipodean  colonies  sticking  by  the  original 
compact  is  said  to  be  very  strong. 


Twin  City  Railway  System. 

On  March  21st  and  22d  Mr.  Edward  P.  Burch 
of  Minneapolis  delivered  to  the  University  of  Ne- 
braska Society  of  Electrical  Engineers,  at  Lincoln. 
Veb.,  two  lectures  upon  the  "Utilization  of  Water 
Power  in  the  Electric  Railwav  System  of  the  Twin 
Cities."  The  lectures  were  illustrated,  and  showed 
how  a  new  dam  was  built  across  the  Mississippi  at 
Minneapolis,  developing  10.000  horsepower  through 
horizontal  turbines  directlv  connected  to  10  1.000- 
horsepower  generators.  The  power  is  transmitted 
at  high  pressure  to  sub-stations  from  three-phase 
generators  by  means  of  small  underground  cables 
exclusivel}-,  the  longest  being  the  10-mile  line  to  St. 
Paul.  The  converters  and  switchboards  at  the  sub- 
stations were  described,  and  the  speaker  concluded 
bv  showing  how  closely  the  modern  heavy  traffic 
of  city  railwa3Ts  is  following  steam  railroad  practice 
in  matters  of  speed  and  of  train  dispatching:  and  lie 
predicted  the  rapid  extension  of  the  use  of  electricity 
upon  steam  railways. 


H.  P.  Rasmussen  &  Sons  of  Callendar,  Iowa,  will 
put  in  an  electric-light  plant  for  the  town,  if  suf- 
ficient patronage  is  assured. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Wisconsin    Independent    Telephone 
Association. 

Pursuant  to  a  call  issued  by  A.  L.  Hutchinson,  an 
enthusiastic  meeting  of  Independent  telephone  men 
held  at  Weyauwega,  Wis.,  on  March  20th  and 
The  result  was  the  formation  of  the  Wisconsin 
Independent  Telephone  association.  The  companies 
represented  at  the  meeting  have  5.700  subscribers 
and  1,868  miles  of  t « >  1 1  lines.  The  list  of  the  names 
of  companies  and  representatives  is  as  follows: 

Earaboo  Telephone  company,  represented  by  William  J.  Bell 

of  Baraboo. 

Central  Wisconsin  Telephone  company,  by  Charles  A.  Colonius 
of  Portage. 

Dane  County  Telephone  company.  H.  C.  Winter  of   Madison. 

Jefferson  Couoty  Telephone  company,  A.  M.  Webb  of  Fort 
Atkinson. 

La  Crosse  Telephone  company  Charles  R.  Schweizer  of  La 

La  Crosse  and  Southeastern  Telephone  company,  Charles  R. 
Schweizer  of  La  Crosse. 

Little  Wolf  River  Telephone  company,  A.  L.  Hutchinson  of 
WeyaQii 

Lomira  Telephone  company,  W.  R.  H*ppe  of  Knowles. 

Marstaneld  Telephone  company.  E.  M.  OemminiS  of  Marsh- 
field. 

Merrill  Telephine  compiny.  A.  W.  Byrant  of  Grand  Rapids. 

Monroe  Telephone  company,  William  P.  Bragg  of  Monroe. 

Monroe  County  Telephone  conjpariy,  Howard  Teasdale  of 
Sparta. 

Portage  Telephone  company.  W.  H.  Little  of  Portage. 

Rock  County  Telephone  company.  Richard  Valentine  of  Janes- 
ville. 

t'nion  Telephone  company.  Dr   S.  C.  Woods  of  Hancock. 

Walworth  County  Telephone  company.  H.  C.  Hackney  of 
1  an. 

Wolf  River  Telephone  company,  A.  L.  Hutchinson  of  Wey- 
auwega, 

Wood  County  Telephone  company,  John  A.  G  tynor  ot  Grand 
Rapids. 

In  a  brief  introductory  address  Mr.  Hutchinson 
of  Weyauwega  discussed  the  situation  of  the  Inde- 
pendent telephone  companies  of  the  state.  He  also 
spoke  at  some  length  of  the  attitude  of  the  T.  T.  C. 
company  as  being  more  monopolistic  than  any  posi- 
tion ever  taken  by  the  Wisconsin  Telephone  cora- 
pany  before  the  latter  passed  into  the  hands  of  the 
T.  T.  C.  company. 

Mr.  Hutchinson  was  made  temporary  chairman 
and  Mr.  Hackney  of  Delavan  acted  as  temporary  sec- 
retary. An  interesting  paper  on  the  telephone  situ- 
ation in  the  state  was  read  by  Mr.  Bell  of  Baraboo. 

A  committee  consisting  of  Messrs.  Schweizer, 
Bell,  Valentine,  Colonius  and  Hutchinson  drew  up 
a  constitution,  which,  after  some  discussion,  was 
adopted  and  signed  by  all  the  company  representa- 
tives present. 

The  following  objects  of  the  association  are  set. 
forth  in  the  constitution:  The  protection  of  all  tele- 
phone interests  of  common  concern  to  the  members 
of  the  association;  the  protection  of  subscribers  to 
telephones  and  apparatus  operated  by  members  of 
the  association:  the  bringing  about  of  a  reasonable 
charge  for  tolls  and  rentals  to  telephones,  so  that 
the  telephone  may  be  within  the  reach  of  the  masses 
of  the  people:  the  bringing  about  of  complete  inter- 
municipal  communication  and  long-distance  service 
within  the  state  of  Wisconsin,  and  co-operation  with 
Independent  telephone  organizations  of  neighboring 
states. 

The  fee  for  membership  in  the  association  was 
fixed  at  $3.  and  power  was  given  the  executive  com- 
mittee to  levy  an  assessment  on  each  member  an- 
nually to  an  amount  not  to  exceed  five  cents  for  each 
telephone  in  operation  or  10  cents  a  mile  for  toll 
lines.  It  was  also  resolved  that  all  Independent  tele- 
phone companies  of  the  state  be  requested  to  offer 
the  first  option  on  their  systems  to  the  Independent 
Telephone  association  in  case  they  wished  to  dis- 
pose of  their  plants. 

The  following-named  officers  were  elected  to  hold 
until  the  annual  meeting  in  February,  1901:  Presi- 
dent, A.  L.  Hutchinson  of  Weyauwega;  vice-presi- 
dent, C.  R.  Schweizer  of  La  Crosse;  secretary  and 
treasurer,  II.  C.  Winter  of  Madison.  Under  the  con- 
stitution the  president,  vice-president  and  secretary 
then  divided  the  state  into  eight  districts,  and  ap- 
t  'itited  an  executive  committee,  consisting  of  one 
member  from  each  district,  whose  duty  it  shall  be 
to  look  after  the  Independent  telephone  interests  in 
hiv  district  and  to  furnish  the  secretary  with  such 
data  and  information  as  may  be  required  for  the 
purpose  of  conducting  a  bureau  of  information.  The 
districts  arc  represented  as  follows: 

First  District— Richard  Valentine  of  Janesville. 
Second  District— W,  R.  Happe  of  Knowles. 
Third  District— ClTk  Pease  or  Richland  Center. 
Fourth  District— William  J.  Bell  of  Baraboo. 
Fifth  District— Judge  G*>ynor  of  Grand  Ranids. 
Sixth  District—  Dr.  E.  H.  Jones  of  Weyauwega. 
Seventh  District— Emtl  Msuerof  Arcad'a. 
Eiffb'ri  District— Some  officer  of   the  Sunset  Telephone  com- 
pany of  West  Superior. 

It  was  decided  to  hold  the  next  meeting  at  Madi- 
son on  June  13,  1900,  and  the  association  adjourned 
until  that  time. 


State  Supervision  in  Massachusetts. 

In  the  Massachusetts  Legislature  a  number  of 
bearings  have  been  given  at  this  session,  by  the 
committee  on  mercantile  affairs,  on  a  petition  for 
the  placing  of  telephone  and  telegraph  companies 
under  state  supervision.  Last  week,  however,  the 
committee  reported  unfavorably  on  the  subject. 
There  is  a  minority  report,  and  an  attempt  will  be 
made  to  ca'rry  the  matter  into  legislation,  in  spite 
of  the  action  of  a  majority  of  the  committee. 


Telephone    News  from    the  Northwest. 

[From  the  Minneapolis   correspondent  of  the   Western  Elec- 
trician.] 

The  Dwelle  Telephone  company  of  Lake  City, 
Minn.,  is  making  improvements  to  its  system. 

The  Pierce  County  Telephone  company  of  River 
Falls.  Wis.,  will  put  in  a  larger  switchboard,  which 
has  now  been  ordered.     It  will  have  100  drops. 

The  Northern  Minnesota  Telephone  company  will 
extend  a  toll  line  to  Long  Prairie,  Minn.,  if  given 
encouragement. 

The  employes  of  the  Mississippi  Yailey  Telephone 
company  in  St.  Paul,  who  struck  on  the  12th  of 
March,  to  have  a  regular  payday,  were  paid  the  16th 
and  the  strike  called  off. 

A  conference  committee  of  the  St.  Paul  City  Coun- 
cil passed  a  resolution  calling  on  the  Mississippi 
Valley  Telephone  company  to  explain  why  it  failed 
to  have  1,200  telephones  in  operation  in  the  city  by 
January  19,  1900,  as  provided  by  its  franchise. 

The  Little  Wolf  River  Telephone  company  has  450 
subscribers  connected  in  Fond  du  Lac,  Wis.  Ar- 
rangements are  being  made  for  extending  its  toll 
lines. 

C.  L.  Grandin  of  Mayville,  N.  D.,  proposes  to 
consolidate  into  one  system  all  the  local  telephone 
lines  of  the  vicinity. 

The  Prairie  Queen  Telephone  company  will  extend 
a  toll  line  to  Stoughton,  Wis. 

It  seems  probable  that  the  Minneapolis  City  Coun- 
cil will  pass  the  resolution  repealing  the  ordinance 
under  which  the  Northwestern  Telephone  Exchange 
company  operates.  The  company  threatens  litigation 
if  the  ordinance  is  repealed,  claiming  that  it  would 
be  an  infringement  of  vested  rights. 

The  Wisconsin  Telephone  company  contemplates 
improvements  to  its  plant  at  Manitowoc,  Wis. 

Farmers  of  North  Prairie,  near  Lanesboro,  Minn., 
will  organize  a    telephone  company. 

A.  Eynon  contemplates  a  local  telephone  system 
for  Stewart,  Minn. 

The  Nicollet  County  Telephone  company  con- 
templates extending  its  lines  to  Lafayette  and  Ber- 
nadotte,  Minn. 

A  telephone  line  is  projected  between  Conroy  and 
Marengo,  la. 

The  Iowa  Telephone  association  has  adopted  the 
Bell  system  of  toll  division,  based  on  the  propor- 
tionate mileage  covered  by  each  company.  Hitherto 
the  first  company  received  60  per  cent,  and  the  sec- 
ond 40.  If  there  were  three  companies,  the  first  re- 
ceived 50,  and  the  other  two  25  per  cent.  each.  The 
Bell  rates  will  probably  be  adopted  with  a  15-cent 
minimum. 

The  Superior  Court  entered  judgment  against  the 
Sunset  Telephone  company  at  Tacoma,  Wash.,  for 
$328  in  favor  of  J.  A.  Pease,  C.  Robertson  and  John- 
son Nickeus,  for  two  days'  delay  in  delivering  a 
message. 

The  street-car  company  of  Des  Moines,  la.,  has  in- 
stalled a  system  of  telephones.  Instruments  are 
placed  at  the  terminus  of  each  line  and  the  cars 
register  out  as  well  as  in.  Conductors  will  report 
any  trouble  to  the  car,  any  sudden  increase  of  traffic 
and  other  happenings. 

The  exchange  at  Pipestone,  Minn.,  has  recently 
been  fitted  with  a  new  switchboard  and  cable. 

It  is  expected  that  the  Iowa  Telephone  company 
will  install  an  exchange  for  Humboldt,  la.,  this 
spring. 

T.  F.  Robinson  proposes  extending  telephone  lines 
in  every  direction  at  Tracy,  Minn. 

The  Union  Telephone  company  of  Plainfield,  Wis., 
has  put  in  a  new  switchboard  with  50  drops  and  ac- 
commodations for  50  more. 

The  Dows  Telephone  company  has  been  organized 
in  Dows,  la.,  with  $10,000  capital  stock  and  will  con- 
nect with  surrounding1  towns. 

The  Ozark  Telephone  company  of  Cedar  Rapids, 
la.,  has  filed  articles  of  incorporation,  with  $30,000 
capital  stock. 

E.  H.  Martin  of  Webster  City,  la.,  was  excluded 
from  the  recent  meeting  of  the  Iowa  Telephone  asso- 
ciation at  Des  Moines,  la.  Pie  recently  made  a  traf- 
fic agreement  with  the  Bell  interests,  which  renders 
him  out  of  sympathy  with  the  Independent  compa- 
nies who  are  combating  the  Bel!  at  every  chance. 
He  was,  therefore,  reported  to  be  not  eligible  to 
membership.  Mr.  Martin  claims  that  he  is  a  mem- 
ber in  good  standing. 

A  telephone  exchange  is  promised  for  New 
Sharon,  la. 


In  Missouri. 


The  Tipton  Telephone  company  of  Tipton,  Mo., 
a  recently  incorporated  company,  with  a  capital 
stock  of  $1,400,  will  begin  giving  service  to  its  sub- 
scribers on  April  1st.  The  rate  is  $1  a  month,  all 
around. 

The  California  Telephone  exchange  of  California, 
Mo.,  is  building  a  toll  line  from  that  place  via  Clarks- 
burg to  Tipton. 

The  Boonville  Telephone  company  of  Boonville, 
Mo.,  is  building  a  toll  line  from  Boonville  to  James- 
town, a  distance  of  about  35  miles.  The  Missouri 
and  Kansas  Telephone  company  (Bell)  is  also  build- 
ing over  the  same  territory. 


Virginians  to   Consider    Long-distance 
Service. 

James  R.  Kemper  of  Fishersville,  Va.,  writes  as 
follows:  "At  the  recent  session  of  the  Legislature 
of  Virginia  a  charter  was  asked  for,  conferring 
special  privileges,  to  build  long-distance  telephone 
lines  throughout  Virginia,  which,  in  the  opinion  of 
many,  would  have  been  disastrous  to  the  Indepen- 
dent telephone  interests,  both  city  and  county  This 
charter  was  not  enacted  into  law,  and  partly  be- 
cause of  the  promise  by  the  Independent  interests 
and  others  that  a  long-distance  svstem  would  be 
built  in  the  near  future  by  them.  After  mature  con- 
sideration of  the  matter  with  parties  interested  I 
have  been  requested  to  call  a  meeting  of  all  persons 
favorable  at  Murphy's  Hotel,  Richmond,  Va„  on 
Wednesday,  April  4th,  for  the  purpose  of  organizing 
a  state  long-distance  telephone  company,  to  build 
a  system  of  lines  connecting  all  points  in  Virginia 
I  he  need  of  such  a  system  is  apparent  and  the  de- 
mand urgent,  the  field  of  opportunity  is  open  and 
if  it  is  not  improved  by  home  people,  it  will  cer- 
tainly be  occupied  by  others,  perhaps  to  the  detri- 
ment of  those  already  interested  in  the  Independent 
held.  Many  thousands  of  miles  of  long  lines  are 
in  successful  operation  in  the  West  and  Northwest 
Why  should  Virginia  and  Virginians  not  seize  the 
opportunity  now  offered  to  perfect  their  telephone 
system,  and  own  what  we  believe  would  be  one  of 
the  best-paying  properties  in  which  money  can  be 
invested  It  is  the  earnest  desire  of  the  writer  that 
tins  shall  be  a  popular  company,  whose  stock  shall 
be  owned  in  every  section  of  the  state,  and  it  is 
earnestly  desired  that  all  local  exchanges  become 
stockholders  as  well  as  all  persons  who  may  feel 
so  disposed. 


Pennsylvania  Independents  to  Meet. 

Independent  telephone  companies  of  Pennsylvania 
will  be  represented  at  a  meeting  to  be  held  in  Har- 
risburg  on  April  10th,  to  form  an  organization  to  be 
known  as  the  Traffic  Association  of  Independent 
telephone  Companies,  and  in  furtherance  of  the 
scheme  to  establish  a  long-distance  system  in  the 
state.  I  he  chief  idea  of  the  organization  is  set 
forth  to  be  to  economize  in  the  cost  of  operation 
and  to  make  settlements  between  the  various  com- 
panies m  the  association.  An  effort  will  be  made  at 
the  meeting  to  join  Independent  telephone  compa- 
nies into  one  system  for  long-distance  purposes 

Blank  Application  for  Membership. 

.  Many  district  telephone  organizations  are  springing 
into  existence  among  the  Independents.  That  one 
formed  for  the  western  district  of  Illinois  has 
adopted  the  blank  form  of  application  for  member- 
ship given  below.  It  will  be  noticed  that  the  appli- 
cant agrees  to  preserve  to  the  Independents  the  right 
of  connection  with  his  lines  in  case  of  sale 


To Secretary, 

Western  District  Illinois  Telephone  Association, 

t>.  „  ;-•■. Illinois: 

„Tn? - Telephone  Co.  of 

Hereby  makes  application  and  hands  you  Five  (sj'  Dollars  'for 
membership  in  The  Illinois  Independent  Telephone .Ass" 
ciation  and  the  association  of  the  Western  District     If  ac- 

3'rii-?Breet0CJ0nf0rmut0  and  abide  1>)'  all  the  laws,  rules 
and  regulations  as  adopted  by  said  state  and  district  association 

;..w'."  Pay  all  dues  and  assessmems  in   accordance  with  the 

constitution  and  by-laws  of  such   association,  as    follows:     On 
all   telephones    owned,    operated    or  leased   by...        two  cents 
each;  on  each  and  every  mile  of  toll  line  owned  or  operated  bv 
......one  cent  per  mile  or  fraction  thereof.    Said  number  of 

telephones  and  miles  of  toll  line  to  be  reported  and  remittance 
made  to  the  district  secretary  on  or  before  April  r,  1000  and  at 

same  time  each I  year  thereafter,  so  long  as shall   remain  a 

member.     Further,  that  agree  to  report  all  grievances   to 

the  state  executive  committee,  or  to  the  member  of  same  from 
this  district,  and   agree  that  their  decisions  on  all   matters  sub- 
mitted to  them  shall  be  final  and   binding  upon  us,  our  heirs  or 
assigns.     Further,  that......  agree,  incase   of  sale  of  any  or  all 

of  our  system,  we  will  reserve  the  right  of  connection  with   all 
Independent  toll  lines  for  th  e  publicgood. 
-  The  above-named  company  is  operating'an  exchange  at 

and  owns miles  of  toll  tines  connecting 

•■•■■• to11  stations,  and  has  at  this  date. 

telephones  in  operation. 

Recommended  by    i Very   truly  yours 


Bell-Independent  Traffic   Arrangement 
Reported. 

[From  the  New  York  Tribune.] 

Dover,  Del.,  March  20.— By  a  traffic  agreement 
between  the  Bell  Telephone  company  of  America 
and  the  Diamond  State  Telephone  company  of  this 
town,  and  under  terms  of  contract  consummated 
to-day  in  Philadelphia  by  the  directors  of  the  Bell 
Telephone  company  and  Harry  A.  Richardson, 
president  of  the  Diamond  State  Telephone  company! 
the  present  line  of  long-distance  telephones  from 
Dover  to  Wilmington  and  from  Elkton,  Md.,  to 
Wilmington  has  been  turned  over  to  the  Diamond 
State  Telephone  company.  Since  the  Diamond  State 
Telephone  company  recently  made  a  change  in  its 
rates,  adopting  the  tariff  system,  a  general  complaint 
has  been  made  by  subscribers  that  the  rates  are  exor- 
bitant. By  this  agreement  the  subscribers  of  the 
Diamond  State  Telephone  company  will  be  able  to 
reach  the  entire  system  covered  by  the  Bell  Tele- 
phone company  throughout  the  United  States.  New 
telephones  will  be  put  in  where  the  old  ones  now 
are  and  the  change  in  transferring  the  lines  will 
begin  at  once. 


March  31,  1900. 

Telephone   Specifications   in   Glasgow. 

American  telephone  men  will  be  interested  in  the 
following  specifications  for  the  Glasgow  municipal 
telephone  exchange,  prepared  under  the  direction 
of  the  British  postmaster-general: 

1.  In  this  specification  the  term  "subscriber's  circuit"  is 
applied  to  the  wires  and  apparatus  connecting  a  subscriber's 
office  or  offices  with  a  telephone  exchange;  and  the  term  "junc- 
tion circuit"  is  applied  to  the  wires  and  apparatus  which  connect 
any  two  separate  exchanges  or  an  exchange  and  a  prescribed  post- 
office  in  the  same  telephone  area. 

2.  All  circuits,  whether  subscriber's  or  junction  circuits,  shall 
be  metallic.  Any  necessary  earth  connections  shall  be  made  at 
the  center  of  balanced  resistances  of  high  inductance  bridged 
across  the  circuit.  All  circuits  shall  be  so  arranged  that  sub- 
scribers shall  be  unable  to  overhear  what  passes  on  any  other 
than  their  own  circuits  or  those  to  which  they  are  joined  throueh. 

3.  The  use  of  iron  conductors  in  any  portion  of  a  speaking  cir- 
cuit shall  not  be  permitted. 

4.  As  a  general  rule  wires  in  towns  shall  be  laid  underground, 
but  the  distribution  from  selected  points  to  subscribers' offices 
may  be  either  overhead  or  underground,  as  may  be  considered 
desirable. 

5.  Should  the  number  of  wires  required  in  a  given  locality  be, 
in  the  opinion  of  the  postmaster-general,  insufficient  to  justify 
the  cost  of  underground  work,  or  should  underground  wayleaves 
be  unobtainable,  such  wires  may  be  erected  overground. 

6.  Where  wires  are  placed  underground  dry-core  cables  of  low 
static  capacity  shall  be  used  and  the  conductors  shall  fulfill  the 
following  conditions: 

The  copper  to  be  used  shall  have  a  conductivity  of  not  less 
than  98  per  cent.,  Matthiesson's  standard,  aod  shall  be  of  the  fol- 
lowing minimum  dimensions; 

Conductors  for  subscribers'  circuits  within  half  a  mile  of  an 
exchange  shall  be  not  less  than  No.  22  S.  W.  G.,  weighing  I2}£ 
pounds  per  mile. 

Subscribers' circuits  beyond  the  half-mile  limit  and  junction 
circuits  less  thin  five  miles  in  length  shall  have  conductors  of  a 
minimum  size  of  No.  20  S.  W.  G.,  weighing  20  7  pounds  per  mile. 

junction  circuits  in  excess  of  five  miles  long  shall  have  con- 
ductors of  No.  18  S.W  G..  weighing  36-8  pounds  to  the  mile. 

;.  All  lead-covered  multiple  cables  shall  be  efficiently  pro- 
tected by  pipes,  ducts  or  other  means,  and  lead-covered  cables 
shall  not  in  any  case  be  laid  in  the  soil  without  such  protection. 

8.  Wires  erected  overground  shall  comply  with  the  following 
conditions : 

They  shall  be  not  less  than  No .  iS  S.  W.G. ,  weighing  36.8  pounds 
to  the  mile  for  subscribers'  circuits  and  for  junction  circuits  less 
than  five  miles  in  length .  For  junction  circuits  in  excess  of  five 
miles  long  the  wires  shall  weigh  not  less  than  100  pounds  per 

9.  A  thoroughly  efficient  method  of  calling  the  exchange  and 
of  signaling  the  close  of  a  conversation.shall  in  all  cases  be  pro- 
vided. .        ,. 

10.  The  calling  and  clearing  signals  shall  be  effective  m  all 
conditions  and  upon  the  longest  circuits  used  in  an  area  when 
connected  together.  E  w  . 

11.  Switch-j  icks  on  multiple  sections  of  switchboards  shall  be 
on  the  branching  system  Series-jacks  shall  not  be  used  on 
multiple  sections  without  the  consent  of  the  postmaster-general. 

12.  When  an  electric-luht  or  electric-traction  system  co- 
exists in  a  town  with  the  telephone  system,  suitable  safety  de- 
vices shall  be  provded  in  all  circuits,  both  at  the  exchange  and 
at  the  subscribers'  offices. 

13.  Lightning  guards  shall  be  provided  in  all  circuits  at  the 
exchange  and  at  subscribers^  offices. 

14.  Junction  circuits  connecting  municipal  exchanges  with 
prescribed  postoffices  shall  be  provided  with  automatic  signal- 
ing arrangements  of  a  character  approved  by  the  postmaster- 
general  and  suitable  for  working  in  connection  with  his  trunk 
circuits. 

15.  Junction  circuits  connecting  municipal  exchanges  and  pre- 
scribed postoffices  shall  bs  fitted  and  worked  in  the  manner  that 
may  be  from  lime  to  time  prescribed  by  the  postmaster-general. 

16.  The  apparatus  fitted  at  subscribers'  offices  shall  be  efficient 
for  trunk-circuit  communications,  and  where  separate  batteries 
are  provided  at  each  subscriber's  office  for  speaking  purposes 
the  electromotive  force  shall  not  at  any  time  fall  below  two  volts. 

17.  Proposals  for  the  modification  of  the  foregoing  specifica- 
tion brought  about  by  the  progress  of  invention  will  be  favorably 
considered  by  the  postmaster-general. 


Reduced  Rates  Offered  in  Chicago. 

The  Chicago  Telephone  company  offers,  at  last, 
to  reduce  rates.  The  charge  of  $125  a  year  for 
private  telephones  will  be  cut  to  $100,  the  present 
highest  rate  for  residence  telephones,  and  a  uniform 
toll  of  10  cents  will  be  established  between  all  points 
within  the  city  limits.  This  voluntary  offer  was 
made  to  the  Council  judiciary  committee  as  one  of 
the  inducements  to  sidetrack — "place  on  file'' — Alder- 
man Cullerton's  ordinance  demanding  the  abolition 
of  slot-machine  telephones. 

The  15  and  25-cent  tolls  to  Rogers  Park,  South 
Chicago  and  other  points  in  the  city  will  give  way 
to  a  uniform  toll  of  10  cents.  The  company  further 
agrees  to  extend  its  lines  to  portions  of  the  city 
lacking  adequate  facilities. 


GENERAL  TELEPHONE  NEWS. 

* 

The  Carolina  and  Virginia  Telephone  company, 
which  was  recently  incorporated  by  H.  P.  Strause, 
J.  H.  Bridgers  and  F.  C.  Toepleman,  will  at  once 
begin  the  construction  of  an  all-metallic  toll  line 
from  Oxford,  N.  C,  to  Keysville,  Va.,  via  Virgilina, 
Ciarksville,  Buffalo  Springs,  Bcydton  and  Chase 
City,  Va.,  at  which  points  it  will  build  exchanges. 

Stockholders  of  the  Bell  Telephone  company  of 
Philadelphia  met  on  March  20th  and  by  unanimous 
vote  resolved  to  increase  the  capital  stock  from 
$4,000,000  to  $6,000,000.  Joseph  E.  Gillingham,  who 
presided  at  the  meeting,  said  after  adjournment  that 
the  increase  was  necessary  for  the  development  of 
the  plant.  He  said  that  there  had  never  been  a 
thought  of  selling  the  property  nor  of  purchasing 
or  leasing  other  franchises. 

The  Rev.  H.  H.  Barbour,  pastor  of  the  First  Bap- 
tist church  of  Columbus,  O.,  proposes  to  preach  by 
telephone  to  those  who  are  unable  to  attend  services. 
The  church  has  been  wired  by  the  Citizens'  Tele- 
phone company  (Independent),  and  as  soon  as  its 
lines  are  in  operation  Dr.  Barbour  will  cause  a  big 
transmitter-shell  to  be  hung  on  the  front  of  the  gal- 
lery, from  which  will  be  supplied  as  many  private 
lines  as  are  connected  with  it.  In  this  way  the 
churchmen  at  home  will  be  enabled  to  hear  the  sing- 
ing, prayers  and  the  sermon. 
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Annual  Meeting  of  American  Bell  Tele- 
phone Company. 

[Special  correspondence  of  the  Western  Electrician.] 

Boston,  March  27. — The  annual  meeting  of  the 
American  Bell  Telephone  company  was  held  to-day 
at  Chipman  Hall,  Tremont  Temple,  President  John 
E.  Hudson  presiding.  The  principal  business  of  the 
meeting,  aside  from  the  election  of  officers,  was  the 
ratification  of  the  plan  of  the  directors  for  merging 
the  company  into  the  enlarged  corporation,  to  be 
known  henceforth  as  the  American  Telephone  and 
Telegraph  company,  substantially  on  the  lines  laid 
down  at  their  meeting  in  December  last,  when  de- 
tails of  the  project  were  first  made  public. 

The  American  Telephone  and  Telegraph  company, 
better  known,  perhaps,  as  the  Long-distance  com- 
pany, is  a  New  York  corporation,  whereas  the  Amer- 
ican Bell  Telephone  company  has  been  under  a 
Massachusetts  charter.  It  will  be  remembered  that 
the  Long-distance  company  increased  its  capitaliza 
tion  to  $75,000,000  on  March  27,  1899,  just  a  year 
ago  to-day.  At  that  time  the  coming  event  cast  a 
large  shadow  in  the  financial  world,  and  it  was  vir- 
tually admitted  then  that  to-day's  action  was  in  con- 
templation. 

The  preliminary  work  has  been  accomplished 
gradually  by  the  directors.  President  Hudson  de- 
scribed the  manner  in  which  it  was  done  in  a  cir- 
cular issued  to  the  stockholders  for  their  informa- 
tion about  10  days  ago.     He  said: 

"In  the  development  of  the  business  it  was  neces- 
sary that  the  Long-distance  company  become  the 
owner  of  shares  of  the  capital  stock  of  many  of  our 
licensees.  These  holdings  constantly  increased  until 
it  was  thought  wise  by  your  directors  that  all  the 
stocks  and  bonds  of  our  licensees  held  by  this  com- 
pany and  the  Long-distance  company  should  be 
under  one  control.  The  existing  statutes  made  it 
necessary  that  that  control  be  vested  in  the  Long- 
distance company.  In  consequence  that  company 
has  (by  purchase  from  this  company)  become  the 
owner  of  all  the  stocks  and  bonds  of  our  licensees 
formerly  held  by  the  two  companies. 

"This,  under  the  statutes  of  Massachusetts  and 
New  York,  was  the  logical  development  of  the  busi- 
ness. As  a  result,  this  company,  in  addition  to  its 
stock  in  the  Long-distance  company,  remained  the 
owner  only  of  certain  patents,  its  telephones,  the  con- 
tracts with  our  licensees  and  some  miscellaneous 
assets. 

"It  has  seemed  wise  to  your  directors  to  transfer 
to  the  Long-distance  company,  subject  to  your  rati- 
fication, the  above  remaining  assets  of  this  company, 
except  its  stock  in  the  Long-distance  company. 

"In  case  of  such  ratification,  the  company  will  have 
the  stock  of  the  Long-distance  company  as  its  sole 
remaining  asset.  After  providing  adequate  protec- 
tion for  its  indebtedness,  the  company  will  be  able 
to  make  a  division  of  two  (2)  shares  of  the  stock  of 
the  Long-distance  compan)'  for  each  one  (1)  share  of 
the  stock  of  this  company,  and  your  directors  have 
consequently  unanimously  recommended  to  the 
stockholders  that  they  be  authorized  to  make  such 
distribution,  each  shareholder,  on  receiving  two  (2) 
shares  for  one  (1)  of  his  present  holdings,  to  trans- 
fer his  stock  in  this  company  to  or  in  trust  for  said 
Long-distance  company.  It  will  be  remembered 
that  this  company  now  owns  substantially  all  the 
stock  of  the  Long-distance  company. 

"There  are  several  advantages  to  be  derived  from 
this  plan,  the  chief  among  which  is  the  power  to  con- 
solidate with  or  hold  stock  in  connecting  or  subor- 
dinate companies,  the  statutes  of  Massachusetts  pro- 
hibiting this  corporation,  with  certain  exceptions, 
from  becoming  a  stockholder  in  any  other  corpora- 
tion to  an  amount  exceeding  30  per  cent,  of  the  capi- 
tal stock  of  such  other  corporation,  and  thereby  pre- 
venting this  corporation  from  meeting  the  business 
requirements  of  the  United  States  as  they  exist  to- 
day." 

In  accordance,  therefore,  with  this  outline  of  the 
transformation  plan  the  stockholders  authorized 
what  amounts  to  a  dissolution  of  the  Massachusetts 
corporation  and  its  absorption  by  the  New  York 
company.  It  is  understood  that  the  Long-distance 
will  pay  eight  per  cent,  in  dividends  per  annum, 
so  that  the  two  shares  obtained  in  exchange  will 
yield  the  holder  $16.  The  rate  on  the  old  stock  has 
been  $15  per  annum  of  late  years.  President  Hud- 
son did  not  set  this  fact  forth  in  his  circular  as  one 
of  the  "several  advantages"  under  the  plan,  but  it 
has  doubtless  recommended  itself  to  the  stockholders 
very  conclusively. 

The  annual  report  summarized  the  gross  earnings 
of  1S99  as  follows:  Rentals,  $1,714,526;  dividends 
from  sub-companies,  etc.,  $3,809,504;  real  estate,  $S4,- 
692;  interest,  $149,434;  miscellaneous,  $1,948;  total, 
$5,760,106.  The  expenses  were:  Operating,  $591,- 
826;  legal,  $103,748;  real  estate,  $42,407;  interest, 
$404,762;  taxes,  $523,932;  miscellaneous,  $20,479;  to- 
tal, $1,687,155.  The  balance  applicable  to  dividends 
is  $4,072,949,  equivalent  to  nearly  16  per  cent,  on  the 
$25,886,300  of  stock  outstanding.  The  regular  divi- 
dends paid  were  $3,106,356;  extra  dividends,  $776,- 
589;  surplus.  $190,004;  total  surplus  accumulated,  $2,- 
975.078. 

The  balance  sheet  showed:  Debit — Stocks  and 
bonds,  $70,975,500;  bills  receivable,  $9,272,336;  tele- 
phones, $3,488,850;  real  estate,  $1,271,961;  merchan- 
dise and  machinery,  $23,846;  cash  and  deposits,  $584.- 
953;  total,  $85,617,447-  Credit— Capital  stock,  $26,- 
886,300;  premium  account,  $61,110,582;  debentures, 
$10,007,500;   bills     payable,    $4,214,557;      patent    ac- 
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count,  $12,345,975;  profit  and  loss.  $19,148,943;  re- 
serve, $4,928,513;  surplus,  $2,975,078;  total,  $85,617,- 
447- 

President  Hudson  says  in  his  report:  "In  all  there 
are  39  companies  whose  systems  furnish  our  long- 
line  terminals.  The  year  just  passed  has  been  the 
most  noteworthy  of  any  in  the  history  of  the  busi- 
ness in  respect  to  the  development  of  both  the  ex- 
change and  toll-line  systems.  The  increase  in  num- 
ber of  subscribers  has  been  more  than  double  that  of 
any  previous  year.  While  it  is  true  that  this  has  been 
due  in  some  small  part  to  the  introduction  in  cer- * 
tain  localities  of  unremunerative  rates,  to  meet 
similar  rates  set  up  by  competitors,  it  is  believed 
that  in  the  main  the  growth  has  been  healthy  and 
will  be  permanent,  and  the  undoubted  advantages  of 
a  single  service  on  the  score  of  economy,  of  con- 
venience and  of  ready  connection  with  a  great 
general  system  will  soon  come  to  be  generally  un- 
derstood. The  new  construction  completed  in  1899 
by  companies  operating  under  our  licenses  amounted 
to  $24,036,822.  Of  this  sum  $15,949,463  was  ex- 
pended upon  exchange  construction  and  equipment. 
and  $8,087,359  upon  toll  lines.  In  addition  to  the 
above,  $2,066,311  was  invested  in  real  estate  to  be 
utilized  for  exchanges  and  company  offices.  The 
entire  expenditure  for  construction,  including  real 
estate,  to  the  close  of  last  year,  has  been  $137,262,- 
443-  The  total  number  of  miles  of  wire  operated  is 
1,016,777-" 

A  unanimous  vote  re-elected  the  following-named 
officers:  Clerk,  Charles  Eustis  Hubbard;  treasurer 
William  R.  Driver;  directors,  Charles  W.  Amory, 
Thomas  B.  Bailey,  Francis  Blake,  George  L.  Brad- 
ley, Alexander  Cochrane,  T.  Jefferson  Coolidge,  Jr 
J.  Malcolm  Forbes,  Henry  S.  Howe,  Charles  Eustis 
Hubbard,  John  E.  Hudson,  Charles  E.  Perkins, 
Thomas  Sanders  and  Moses  Williams.  B. 


Independent   Telephony  Successful    in 
Madison. 

The  development  of  Independent  telephony  in 
the  capital  city  of  Wisconsin  has  probably  been  as 
successful  as  that  of  any  city  where  an  Indeoendent 
plant  has  been  established.  The  Dane  County  Tele- 
phone company  started  to  give  service  in  February, 
1896,  with  about  300  telephones.  Since  that  time 
it  has  steadily  increased  until  now  it  has  1.050. 
which,  taking  into  consideration  that  the  city  has 
only  18,000  of  population,  gives  one  more  candidate 
for  the  honor  of  having  more  telephones  per  capita 
than  any  other  town  in  the  country. 

When  the  Independent  company  started,  the  Bell 
company  had  about  238  telephones,  and  although  it 
has  for  the  last  three  years  been  giving  free  service 
to  people  who  would  accept  their  telephones  on  that 
bnsis,  andin  other  cases  putting  in  nickel-in-the- 
slot  machines,  which  it  subsequently  changed  to 
cent-in-the-slot  machines,  it  has  not"  succeeded  in 
increasing  its  number  even  under  those  circum- 
stances. Since  the  first  of  January  the  Dane  County 
company  has  received  more  applications  than  it  had 
filed  in  any  other  like  period  of  time  for  the  last  two 
years,  and  it  has  now  many  orders  upon  its  files 
which  will  keep  it  busy  for  some  time  to  come.  The 
toll-line  connection  now  covers  the  southwestern 
part  of  t.he  state,  and  the  company  expects  to  have 
the    territory   covered   largely    increased    this   year. 


Consolidation   Rumored   in    Tennessee. 

In  a  recent  dispatch  to  the  New  Orleans  Demo- 
crat a  Chattanooga  correspondent  says:  "It  is  given 
out  that  an  important  change  has  occurred  in  the 
management  and  ownership  of  the  East  Tennessee 
Telephone  company.  From  what  can  be  learned,  it 
seems  that  President  Noel  of  the  East  Tennessee 
Telephone  company  has  withdrawn  from  the  man- 
agement and  a  new  set  of  directors  has  been  elected. 
Among  the  new  directors  is  J.  A.  Caldwell,  who  is 
president  of  the  Cumberland  Telephone  company. 
A  prominent  attendant  upon  the  meeting  of  direct- 
ors was  Captain  A.  G.  Sharp,  southern  general  agent 
of  the  Bell  Telephone  company,  at  whose  suggestion 
Mr.  F.  E.  Weihl,  a  prominent  banker  of  this  city, 
was  elected  to  the  directory.  Taking  all  the  facts 
as  they  can  be  learned,  it  is  concluded  that  the 
Bell  Telephone  company  has  secured  a  controlling 
interest  in  the  East  Tennessee  Telephone  company 
and  that  the  latter  is  to  be  merged  with  the  Cum- 
berland Telephone  company  into  one  extensive  sys- 
tem." 


EXTENSIONS  AND    IMPROVEMENTS. 

The  Chicago  Telephone  company  has  purchased 
property  having  a  depth  of  202  feet  and  a  frontage  of 
100  feet  on  Wabash  avenue,  south  of  Twenty-second 
street,  presumably  for  a  branch  exchange.  The 
land  and  the  buildings  on  it  cost  $47,500. 

The  Central  District  and  Printing  Telephone  com- 
pany of  Boston  has  increased  its  authorized  capital 
stock  from  $4,000,000  to  $7,500,000.  Directors  of 
the  company  offered  to  stockholders  of  record 
$1,000,000  of  new  stock  at  $100  a  share  on  the  basis 
of  one  new  share  for  each  four  held.  The  books 
closed  on  March  20th  and  were  reopened  on  March 
26th.  Payments  for  the  stock  are  called  in  10 
monthly  installments  of  10  per  cent,  each,  first"  pay- 
ment to  be  made  March  31st.  Proceeds  from  the 
sale  of  this  stock  will  be  used  for  new  extensions. 
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Modern     Development    in    Alternating- 
current  Series  Arc  Lamps.1 

By  R     Fleming. 
The  development  of  arc  lighting  by  means  of  al- 
ternating currents  has  been,  all   things  considered, 

extremely  slow.  This  is  especially  the  case  with  arc 
lights  in  series. 

Series  lighting  by  direct  curient  has,  for  many 
years  past,  reached  a  degree  of  perfection  which  it 
ibtful  can  be  improved  upon,  especially  as  re- 
gards the  method  of  generating  and  distributing  the 
current.  Even  in  the  years  gone  by,  when  methods 
and  apparatus  were  crude,  it  was  possible  to  obtain 
reasonably  good  service  from  such  apparatus  as 
could  be  secured,  even  taking  into  consideration  the 
fact  that  the  attendance  and  care  which  the  apparatus 
received  was  such  as  could  be  given  by  an  extremely 
poor  class  of  help.  Xow.  however,  men  as  well  as 
methods  have  improved,  and  it  is  possible  even  for 
the  smallest  central  station  to  have  its  apparatus 
cared  for  in  the  most  thorough  manner.  This,  too, 
is  made  easier,  as  the  question  of  insuiation  and  the 
handling  of  high  potentials  is  now  extremely  well 
understood. 

But  even  with  the  most  perfect  style  of  direct- 
current  apparatus  obtainable,  there  is  yet  a  great  deal 
to  be  desired  in  the  way  of  flexibility  of  operation. 
It  is  necessary'.  f°r  high-potential  arc-lighting  work, 
to  have  a  small  generating  unit  of  comparatively  low 
efficiency;  this  in  turn  to  be  driven  by  a  small  en- 
gine of  low  efficiency,  or  a  line  shaft  of  still  lower 
efficiency,  or  by  a  synchronous  motor,  which  latter 
method  also  has  its  disadvantages.  It  has  long  been 
the  dream  of  a  great  many  to  be  able  to  design  a 
central-lighting  plant,  capable  of  furnishing  all  man- 
ner of  light  and  power  from  a  single  unit  or  a  single 
class  of  units  of  a  size  large  enough  to  enable  them 
to  be  operated  under  the  most  favorable  conditions 
and  at  the  highest  possible  efficiency,  electrically  and 
mechanically.  While  limited  to  direct  currents  for 
street  lighting  and  series-arc  lighting  in  general, 
this  "dream"  was  not  easy  of  fulfillment. 

The  method  of  driving  direct-current  arc  genera- 
tors by  means  of  synchronous  motors  supplied  with 
current  from  alternating  generators  can  hardly  be 
called  a  method  of  lighting  by  means  of  alternating 
currents,  being  a  complete  regeneration  of  the  cur- 
rent, and,  in  fact,  it  has  many  of  the  limitations  of 
a  system  of  arc  generators  driven  by  small  steam 
units.  It  is  of  comparatively  low  efficiency;  there  is 
a  large  amount  of  moving  machinery,  and  it  is  quite 
complicated,  requiring  a  large  amount  of  floor  space 
in  the  central  station,  as  well  as  a  large  amount  of 
extra  attendance. 

Series-arc  lighting  from  alternating  currents  is 
not  by  any  means  of  recent  date.  Experiments  in 
this  direction  have  been  carried  on  from  time  to 
time  ever  since  the  oldest  and  crudest  of  alternating 
generators  has  been  made. 

Until  recently,  the  most  successful  method  was 
that  of  using  a  special  alternating  generator  de- 
signed to  have  extremely  high-armature  reaction, 
separately  excited  and  supplying  open-arc  alternat- 
ing lamps.  This  method  had  all  the  disadvantages 
of  a  direct-current  system  of  distribution,  as  well  as 
a  great  many  others  inherent  in  the  system  itself. 
The  generator,  while  theoretically  ideal,  was  a  very 
difficult  machine  to  operate,  and  was  of  low  effi- 
ciency. The  power  factor  of  the  system  was  also 
low.  The  lamps  were  of  a  very  crude  design  and 
extremely  noisy;  the  light  given  was  of  a  poor 
quality,  and  the  operation  of  the  lamps  was  anything 
but  perfection. 

Several  schemes  of  supplying  alternating  arc 
lamps  in  series  from  constant-potential  circuits  have 
been  proposed  from  time  to  time,  and  several  have 
been  supplied  to  the  market  with  varying  degrees  of 
success.  Few,  however,  reached  the  point  of  be- 
coming of  any  extended  application  and  most  of 
them  died  in  their  infancy. 

The  advent  of  the  constant-current  transformer 
and  the  alternating  enclosed  lamp  has  changed  the 
whole  aspect  of  series-arc  lighting  from  alternating- 
current  circuits.  With  these  transformers  it  is  pos- 
sible to  do  anything  that  can  be  done  with  any  form 
of  direct-current  arc  generator.  The  regulation  >s 
as  good  or  even  better  than  can  be  obtained  from 
these  machines;  and  this,  too,  is  obtained  without 
the  use  of  complicated  external  means  of  accomplish- 
ing this  end.  These  transformers  possess  the  quality 
of  "inherent  regulation,"  which  we  occasionally  hear 
so  much  talked  about,  to  a  higher  degree  than  any 
Other  class  of  apparatus  made. 

The  principle  on  which  the  transformer  operates 
is  that  beautiful  one  discovered  and  patented  by 
Elihu  Thomson  a  number  of  years  ago.  This  was 
first  brought  to  the  attention  of  the  public  by  his 
classic  experiment  with  the  floating  incandescent 
lamp.  No  one  can  help  being  struck  by  the  beauty 
and   simplicity  of  this   experiment. 

In  the  constant-current  transformer  the  simplicity 
of  the  floating  lamp  is  very  nearly  duplicated,  except 
that  the  necessary  leads  are  used  to  make  connection 
with  the  moving  coils;  but  these  arc  so  arranged  that 
they  are  of  the  utmost  simplicity  of  construction  and 
in  no  way  liable  to  become  deranged. 

In  the  practical  application,  all  these  transformer 
parts  are  reduced  to  a  minimum,  and  it  is  hardly 
possible  to  conceive  a  piece  of  apparatus  that  will 
accomplish  so  much  with  such  an  extremely  simple 
arrangement  of  parts. 

1.  Read  before  the  Northwestern  Electrical  association  at 
Milwaukee.  January  i7,  1000, 


Here  it  is  perfectly  feasible  to  completely  short- 
circuit  the  secondary  winding  of  the  transformer 
and.  without  any  further  manipulation,  apply  the 
primary  current  at  full  potential  without  in  the  least 
damaging  the  transformer,  and  with  extremely  slight 
disturbance  to  the  circuit  to  which  it  is  attached. 

This  device  has  several  advantages  over  a  direct- 
current  arc  generator  as  a  means  of  supplying  con- 
stant current.  In  comparison,  the  efficiency  is  very 
much  higher,  even  after  taking  into  consideration 
the  losses  in  the  alternating  generator,  the  combined 
losses  being  very  much  lower  than  it  is  possible  to 
obtain  with  the  direct-current  machine  of  the  best 
possible  type.  The  alternating  system  admits  of  the 
use  of  extremely  large  units  designed  for  the  very 
highest  efficiency,  and  solves  the  problem  of  doing 
all  classes  of  work,  both  lighting  and  power,  from  a 
single  class  of  generators. 

To  appreciate  the  advantage  of  this  thoroughly,  it 
is  only  necessary  to  bring  before  your  mind  a  few 
of  the  old-time  stations,  in  which  it  was  possible  to 
find  generated  probably  four  or  five  separate  and 
distinct  classes  of  current  for  as  many  separate  and 
distinct  classes  of  work.  We  possibly  had  both  al- 
ternating and  direct-current  generators  for  lighting 
and  a  separate  class  of  direct-current  generators  for 
power  work,  and  in  all  probability  two  or  more 
classes  of  arc  generators,  some  of  the  last-named 
supplying  street  lamps  with  9.6  amperes,  others  sup- 
plying commercial  circuits  with  a  lower  current 
value.  All  these  units  were  of  small  size,  and  mostly 
of  a  very  inefficient  type,  driven  by  inefficient  steam 
engines  and  power-consuming  line  shafts  and  belt- 
ing. 

The  modern  station,  however,  is  a  marked  contrast 
to  the  above.  Here  we  have,  in  the  larger  stations, 
not  more  than  five  or  six  units  of  large  size,  the  ca- 
pacity being  governed  by  the  local  conditions.  These 
units  are  generally  of  the  polyphase  alternating 
type,  driven  by  a  uniform  design  of  compound  or 
triple-expansion  steam  engines,  all  of  the  highest 
possible  efficiency.  From  these  units  power  is  sup- 
plied for  all  classes  of  work,  transformed  to  suit 
whatever  the  conditions  may  be.  whether  for  power, 
incandescent  lighting  or  arc  lighting,  commercial 
arc  lighting  being  done  from  the  multiple  circuits 
and  street  lights  being  supplied  in  series  from  con- 
stant-current transformers.  Nothing  can  be  more 
simple,  and  I  doubt  if  it  is  possible  to  obtain  a  more 
efficient  and  more  satisfactory  installation  than  one 
of  the  above  type. 

The  difficulties  in  the  way  of  making  a  satisfactory 
series  alternating  lamp  have  been  very  considerable. 
Several  problems  entering  into  the  design  have  made 
progress  extremely  slow.  Owing  to  the  nature  of 
the  current  applied  to  the  lamps,  it  was  difficult  to 
overcome  the  noise  and  vibration  in  the  mechanism; 
and  the  behavior  of  the  arc  itself,  too,  was  extremely 
annoying.  The  quality  of  the  carbon  entered  largely 
into  the  problem,  making  experiments  often  almost 
hopeless.  Altogether,  experimental  work  on  alter- 
nating lamps  is  the  most  annoying  and  most  unsat- 
isfactory that  one  could  possibly  engage  in.  Now.  I 
think,  however,  that  the  problem  has  been  fairly 
well  solved;  and  even  the  very  crudest  of  laboratory 
experiments  have  developed  into  a  thoroughly  sat- 
isfactory and  commercial  piece  of  apparatus,  capable 
of  doing  its  work  equally  as  well  as,  if  not  better 
than,  the  best  direct-current  apparatus  of  a  similar 
nature,  it  being  only  necessary  to  observe  a  very 
few  and  simple  precautions  to  get  results  that  are,  to 
'ay  the  least,  highly  gratifying  and  satisfactory,  both 
from  an  engineering  and  commercial  point  of  view. 

There  are  now  in  operation  several  thousands  of 
these  lamps,  in  such  positions  that,  if  the  work  was 
not  satisfactory,  they  would  not  be  tolerated  for  a 
moment. 

That  the  alternating  lamps  are  successful  as  a 
means  of  street  lighting  goes  without  saying.  This 
is  testified  to  by  the  large  number  which  have  been 
placed  in  operation  during  the  past  year.  The  ob- 
jection that  has  been  held  against  the  alternating 
lamp  for  a  long  time — that  they  did  not  give  nearly 
as  much  light  as  the  direct-current  lamp — has  not 
been  substantiated,  for,  with  an  equal  amount  of  en- 
ergy, the  alternating  lamp  is  fully  the  equal,  if  not 
the  superior,  of  the  direct-current  lamp,  especially 
for  street  lighting,  owing  principally  to  the  im- 
proved distribution  of  light  from  the  alternating  arc. 

This  subject  has  been  gone  over  fully  during  the 
last  year  and  is  now  pretty  well  understood;  and  no 
fears  need  be  entertained  that  the  alternating  lamp 
is  not  efficient. 

After  development  of  any  device  or  system  in  the 
laboratory,  the  next  step  is  the  practical  application 
of  such  a  device  or  system;  and  there  is  often  more 
credit  due  the  man  who  first  risks  his  money  and  his 
reputation  for  good  service  to  his  customers  than 
to  the  man  who  does  the  actual  development  of  such 
a  device  or  system,  and  in  this  particular  instance, 
too  much  honor  and  credit  cannot  be  given  to  the 
management  of  the  Hartford  Electric  Light  com- 
pany, which,  in  view  of  the  fact  that  here  was  a  sys- 
tem commercially  unknown  and  untried,  risked  the 
expenditure  of  a  large  amount  of  money  and  time, 
and  bore  with  a  considerable  amount  of  trouble  and 
experimenting,  and  were  broad-minded  enough  to 
see  that  the  system  had  very  great  possibilities  and. 
in  case  of  success,  offered  them  very  marked  ad- 
vantages over  their  old  system,  or  any  system  that 
they  had  then  investigated.  But  withal,  it  is  only 
justice  to  the  system  to  say  that  the  loss  from  lights 
out  was  extremely  small.  Minor  troubles,  of  course, 
developed,  and  were  remedied  in  short  order;  and 


now  that  the  installation  is  complete  with  the  most 
modern  apparatus,  the  operation  is  satisfactory  in 
the  extreme.  The  capacity  of  the  installation  is  in 
the  neighborhood  of  700  lights,  with  practically  no 
relay  in  case  of  accident,  the  transformers  being 
subdivided  and  placed  in  sub-stations;  yet,  so  much 
confidence  had  the  owners  in  the  system  that  they 
did  not  consider  it  essential  to  provide  against  ac- 
cidents or  breakdowns. 

It  may  be  interesting,  in  this  connection,  to  know- 
one  proposition  that  has  been  made.  It  is  to  mount 
a  transformer  on  a  truck.  This  is  to  be  stored  at 
some  convenient  point.  In  case  of  accident  a  team 
can  be  hitched  on  and  driven  to  the  point  where  the 
trouble  has  occurred.  So  far,  this  has  not  been  put 
into  practical  operation,  yet  it  has  all  the  essentials 
of  success,  and  is  a  scheme  that  has  consideiable 
merit  and,  in  my  mind,  would  be  an  excellent  means 
of  providing  relay  in  case  of  breakdown.  The  pos- 
sibility of  breakdown,  however,  is  extremely  remote, 
as,  owing  to  the  construction  of  the  transformer  and 
the  provision  made  against  accidents  due  either  to  in- 
ternal strains  on  the  insulation  or  the  possibility  of 
damage  by  lightning,  the  probable  use  of  a  relay 
unit  would  be  extremely  limited. 
1  It  may  be  interesting,  from  a  financial  point  of 
view,  to  learn  that  a  certain  lighting  company  esti- 
mates that,  owing  to  savings  made  by  the  use  of 
this  system  over  its  old  system  of  street  lighting  by 
means  of  open-arc  lamps  supplied  by  the  old-style 
arc  generators,  the  latter  being  driven  by  small  en- 
gines and  line  shafting,  the  new  system  will  pay  for 
itself  within  two  years.  That  is  to  say,  by  the  sav- 
ings made  the  owners  will  be  enabled  to  charge  the 
first  cost  of  the  entire  system  off  their  books.  This, 
in  many  respects,  is  a  remarkable  statement  to  make; 
but  I  have  it  from  the  officers  of  the  above  company 
that  this  is  a  very  conservative  statement,  and,  as  a 
matter  of  fact,  will  be  bettered  to  some  extent. 

Regarding  the  cost  of  operation  of  these  lamps, 
which  is  perhaps  the  most  interesting  subject  for 
the  central-station  man,  it  may  be  stated  that  the 
cost  of  operating  multiple  lamps,  both  alternating 
and  direct,  is  very  well  understood,  owing  to  the 
fact  that  these  lamps  are  in  very  extended  use,  and 
there  is  scarcely  a  central  station  in  the  country 
wdiich  has  not  a  comparatively  large  number  of  either 
one  kind  or  the  other.  The  cost  of  operation  of 
the  series  alternating  system  is  vety  nearly  the  same 
as  regards  the  labor  for  trimming  and  the  cost  of 
carbon  as  the  other  enclosed-arc  lamp.  It  is  very 
difficult  to  compile  anv  definite  figures  on  this  sub- 
ject or  to  make  any  definite  statement  as  to  costs, 
as  they  vary  within  extremely  wide  limits,  dependent 
upon  local  conditions. 

The  actual  figures  in  detail  are  not  available,  but 
in  a  number  of  cases  it  has  been  estimated  that 
by  changing  over  from  the  old  method  of  lighting 
to  the  new.  a  saving  of  from  $8  to  $10.  and  in  some 
cases  as  high  as  $t2.  a  lamp  a  year  has  been  made. 
The  principal  saving  lies  in  the  fact  that  the  cost 
of  trimming  and  maintenance  of  the  lamp  is  reduced 
wonderfully.  With  the  new  system  one  lamp  is  abun- 
dantly able  to  take  care  of  600  lamps,  where  it  re- 
quired six  men  to  take  care  of  an  equivalent  num- 
ber of  lamps  on  the  old  system. 

In  this  way  it  is  possible  to  employ  a  much  higher 
grade  of  workmen,  thereby  insuring  that  the  lamps 
are  properly  cared  for,  which,  with  the  enclosed 
lamps,  is  a  very  important  item,  as  in  this  point 
alone  lies  a  considerable  portion  of  Ihe  success  of 
this  class  of  apnaratus.  A  careless  lamp  trimmer 
can  easily  spend  his  salary  many  times  over,  and  the 
operation  of  the  lamos  trimmed  by  such  a  man  will 
be  anything  but  perfect.  With  careful  handling  the 
life  of  the  lamps  will  be  extremely  uniform,  and 
they  need  not  be  trimmed  oftener  than  onoe  a 
week,  under  the  most  severe  winter  conditions; 
whereas,  with  careless  trimming,  the  globes  are  not 
made  tight,  the  carbons  are  cut  of  varying  lengths, 
thereby  destroying  the  principal  advantages  of  the 
enclosed  system. 

The  question  of  globe-breaking  is  also  a  much- 
mooted  one.  This  expense,  also,  is  very  valuable, 
as  is  shown  by  figures  received  from  a  number  of 
representative  central  stations  and  isolated  plants 
throughout  the  country.  The  figures  cover  nearly 
all  forms  of  enclosed-arc  lamps,  and  also  represent 
nearly  all  degrees  of  care  used  in  trimming. 

TThe  table  given  by  Mr.  Fleming  showed  an  inner- 
globe  breakage  varying  from  0.1S  of  one  per  cent, 
to  six  per  cent,  per  trim.] 

It  will  be  seen  from  the  foregoing  that  no  definite 
figures  can  he  arrived  at.  A  great  deal  depends  upon 
the  care  with  which  the  trimming  and  cleaning  of  the 
globes  is  performed.  The  energy  consumed  by  the 
lamp  seems  to  have  but  little  bearing  on  the  globe 
breakage,  as  the  life  of  the  globes  on  lamps  burning 
at  seven  or  7%  amperes  and  consuming  500  watts  or 
river  is  as  good  as  those  on  the  4V2  or  five-ampere 
lamns,  which  only  consume  350  to  400  watts. 

The  question  of  the  proper  amount  of  energy  that 
a  street  light  should  consume  has  provoked  a  good 
deal  of  discussion  in  the  past,  nor  does  it  seem  to  be 
permanently  settled  yet,  although  a  current  of  6.6 
amperes,  with  an  arc  adjustment  of  70  volts,  seems 
to  be  almost  universally  satisfactory.  The  volume  of 
light  from  such  a  lamp  is  certainly  large  enough  for 
general  street  illumination,  and  even  for  certain  se- 
vere conditions,  where  a  greater  amount  of  light  is 
required,  it  is  a  far  better  plan  to  increase  the  num- 
ber of  lamps  rather  than  increase  the  power  of  the 
lights  themselves  by  increasing  the  energy  supplied 
to   each.     The   alternating-series   lamp,    consuming 
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425  to  450  watts,  seems  to  be  a  satisfactory  unit, 
both  to  the  central-station  managers  and  city  offi- 
cials, wherever  they  have  been  used,  giving  an  al- 
most ideal  distribution  of  light  of  the  finest  quality, 
being  remarkably  steady  and  of  good  color  and 
penetration. 

Discussion. 

Mr.  Allen:  We  have  made  some  slight  changes 
in  our  plant  at  Faribault.  We  put  in  a  small  trans- 
former of  constant-current  type  three  months  ago, 
with  a  25-light  current  transformer,  and  then  used 
the  lamp  indoors  and  out,  with  a  view  of  lighting  the 
town,  and  we  have  had  an  opportunity  of  seeing  the 
advantage  of  the  alternating-current  lamp  for  street- 
lighting  work.  We  have  found  these  lamps  to  be 
very  satisfactory.  These  lamps  replace  the  1,200- 
candlepower  direct-current  open  lamps,  and  every 
one  of  our  customers  is  better  pleased  with  these 
lamps  than  with  the  others,  in  spite  of  the  slight 
noise  from  them.  As  a  matter  of  fact,  I  really  think 
there  is  less  noise  from  them  than  from  the  old- 
style  open  lamps,  and  the  regulation  is  very  close. 

H.  J.  Gille,  St.  Paul:  Has  Mr.  Fleming  had  any 
experience  in  putting  transformers  underground? 

Mr.  Fleming:  I  do  not  know  of  any  instances 
of  this  kind,  but  I  know  of  some  transformers  be- 
ing ordered  to  be  put  underground,  and  the  plan  is 
perfectly  feasible.  A  number  of  transformers  are 
installed  in  small  sub-stations,  receiving  no  atten- 
tion during  the  night.  In  one  case  in  particular,  the 
rule  is  to  go  to  the  sub-station  at  the  time  of  starts 
ing,  putting  the  transformers  into  operation;  then 
have  the  inspector  visit  the  sub-station  again  at 
midnight. 

H.  Wurdack,  St.  Louis:  We  have  somewhere  in 
the  neighborhood  of  3,000  32-caridlepower,  five-am- 
pere incandescent  lamps  installed  on  series  trans- 
formers, and  we  regulate  them  by  hand.  We  have 
found  by  experience,  however,  that  no  regulation 
in  particular  is  required.  We  have  put  300  lamps 
on  a  circuit  and  very  seldom  more  than  one  or  two 
lamps  burn  out  or  are  broken  in  one  night.  Occa- 
sionally we  have  a  short  circuit,  or  a  cyclone,  or 
something  that  causes  trouble,  but  we  have  circuit 
breakers  along  with  our  transformers,  with  a  relay 
attachment  that  works  within  about  five  per  cent., 
and  when  the  current  runs  up  the  circuit  breaker 
goes  out.  We  get  a  very  high  efficiency;  that  is, 
we  get  about  95  to  96  per  cent,  on  our  series  sys- 
tem. We  use  Bernstein  lamps  or  United  Electric 
Improvement  company's  lamps.  They  last  so  long 
that  we  hardly  take  the  trouble  to  figure  out  the 
expense  of  them.  We  have  a  great  number  on  our 
circuit  that  have  been  there  10,000  hours,  and  some 
of  you  would  think  they  would  hardly  be  bright 
enough  to  find.  But  that  is  not  the  case.  The  series 
lamp  will  maintain  its  candlepower  surprisingly  long. 
Our  lamps  have  some  of  them  been  on  10,000 
hours,  and  they  were  installed  probably  at  32  to 
34  candlepower,  and  will  now  run  probably  25  can- 
dlepower, and  some  will  run  as  low  as  20.  But  very 
few  run  under  20  candlepower.  They  do  not  depre- 
ciate very  much  in  candlepower,  because  the  resist- 
ance of  the  carbon  increases  and  so  brightens  up  the 
lamp. 

We  have  two  kinds  of  cutouts  on  our  lamps. 
One  is  an  ordinary  T.-H.  paper-film  cutout,  and 
the  other  is  a  shunt  coil  in  series  with  a  paper  film, 
so  that  while  the  lamp  is  burning  no  current  passes 
over  the  shunt  coil.  On  the  circuits  using  the  lat- 
ter cutouts,  if  all  lamps  should  burn  out  on  one 
circuit,  of  course  it  would  not  affect  the  regulation. 
The  shunt  coil  is  made  to  take  exactly  the  voltage 
the  lamp  does.  For  instance,  if  a  lamp  takes  20 
volts  and  one  burns  out,  the  shunt  coil  uses  20 
volts.  That  system  is  perfect  in  regulation.  You 
can  burn  out  300  lamps  and  your  ammeter  would 
not  move.  We  have  put  up  one  circuit  for  experi- 
ment and  found  it  very  satisfactory. 

President  Doherty:  What  experience  have  you 
had  with  the  economy  of  the  lamp? 

Mr.  Wurdack:  Some  careful  tests  have  been 
made  which  show  that  the  lamps  vary  from  19  to  21 
volts. 
The  President:  That  would  be  95  to  105  watts? 
Mr.  Wurdack:  Yes,  sir.  The  makers  of  the 
series  arc  lamps  do  not  seem  to  be  quite  up  in  the 
art,  which  may  be  accounted  for  for  the  reason 
that  there  is  not  enough  call  for  the  lamps  to  pay 
them  to  devote  much  attention  to  them,  but  after 
burning  the  4,000  hours  they  seldom  take  over  22 
volts.  So  you  see,  it  is  not  much  of  an  increase. 
Some  of  those  which  have  burned  10,000  hours  have 
gone  up  to  as  much  as  23  volts. 
Mr.  Gille:  What  candlepower  did  you  get? 
Mr.  Wurdack:  The  lowest  candlepower  was  22 
for  old  lamps,  and  the  new  lamps  are  a  little  over  32. 
You  will  find  that  the  series  lamps  have  a  critical 
life  of  about  10  hours.  If  they  pass  over  that  length 
of  time  they  will  run  till  you  get  tired  of  them. 
The  series  incandescent  lamps  distribute  the  light 
much  better  than  the  arc  system  does.  We  have 
streets  not  far  from  there  where  they  have  the  arc 
and  the  incandescent,  and  the  streets  are  better 
lighted  with  the  incandescent.  We  do  not  have  the 
shadows  of  the  arc.  The  lights  are  suspended  from 
poles,  with  arms  about  four  feet  long.  They  are 
all  on  the  same  side  of  the  street. 

George  Cutter,  Chicago:  I  would  like  to  ask  if 
they  are  using  reflectors  on  the  lamps  referred  to 
by  Mr.  Fleming? 

Mr.  Fleming:  In  some  cases  we  use  reflectors. 
Sometimes  it  makes  a  difference  of  a  dollar  or  two 
in  the  original  investment,  but  I  should  advise  the 
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use  of  reflectors.  It  takes  off  that  light  that  goes 
up  and  distributes  it  in  the  proper  direction,  al- 
though this  is  not  absolutely  true,  because  the  arc 
is  continually  getting  out  of  focus  with  the  reflect- 
ors.    But  still  they  are  of  considerable  advantage. 

Mr.  Cutter:  Supposing  you  are  replacing  con- 
stant-current nominal  2,000-candlepower  lamps,  or 
450-watt  lamps,  with  alternating-current  lamps, 
what  wattage  of  lamp  do  you  put  in? 

Mr.  Fleming:  We  find  in  most  cases  that  they  are 
very  well  satisfied  with  a  lamp  consuming  about 
425  to  440  watts,  6.6  amperes,  at  70  or  75  volts  to 
the  arc.  In  some  cases  they  have  used  71/2-ampere 
lamps,  but  I  do  not  think  it  is  really  necessary. 

H.  Almert,  Chicago:  In  a  given  wattage,  would 
you  not  get  more  candlepower  and  equally  good  dis- 
tribution of  light  from  the  direct-current  enclosed 
than  from  the  alternating? 

Mr.  Fleming:  There  is  very  little  difference  be- 
tween the  two.  The  direct  current  will  give  con- 
siderably higher  maximum  candlepower  at  an  angle 
of  about  45  degrees  below  the  horizontal.  At  10 
degrees  below  the  horizontal  it  would  be  very  much 
in  favor  of  the  alternating  lamp. 

Mr.  Almert:  As  far  as  I  can  find  out  there  is 
little  reliable  data  for  the  comparison  of  the  two. 
It  seems  to  me  that  it  would  be  a  good  thing  to 
use  considerably  larger  reflectors  than  the  ones  now 
used  in  order  to  catch  the  upper  rays,  and  it  is  a 
question  in  my  mind  whether  or  not,  with  the  direct- 
current  enclosed  lamp  at  a  distance  of  150  feet  from 
the  pole,  you  can  get  as  good  a  result  as  with  the 
alternating  current;  but  the  first  cost  of  the  two 
installations  would  be  in  favor  of  the  direct  en- 
closed, providing  the  quantity  of  lighting  to  be  done 
amounts  to  50  per  cent,  or  more  of  the  central-sta- 
tion output. 

Mr.  Fleming:  I  am  basing  my  figures  on  actual 
conditions  and  not  on  theoretical  conclusions.  Dis- 
regarding the  reflector,  you  have  still  a  superior  light 
from  the  alternating-current  light  at  a  distance  of 
50  feet,  or  at  least  equal. 

Mr.  Allen:  At  Springfield,  Mass.,  the  light  from 
the  lamps  put  in  under  the  Hartford  system  was 
very  much  brighter  through  the  entire  block  than 
the  other  light.  I  cannot  say  which  lamp  gave  the 
most  volume,  but  there  was  no  comparison  as  to 
distribution.  The  street  that  was  best  lighted  was 
the  one  lighted  with  the  alternating  series  lamp. 


Electric  Gas-engine  Igniter. 

An  electric  igniter  for  gas  engines  that  is  said  to 
be  of  entirely  new  design  is  represented  in  the  illus- 
tration. The  device  operates  on  a  electromagnetic 
principle  to  produce  a  sparkor  a  succession  of  sparks 
of  any  desired  length  and  temperature.  The  elec- 
trodes are  normally  in  contact  and  separate  only 
at  the  time  of  sparking,  when  they  throw  a  succes- 
sion of  sparks  until  they  are  closed  again.  This 
is  said  to  insure  prompt  ignition  of  charges  that 
are  unequally  mixed  and  also 
keeps  the  contact  points  free 
from  the  oily  soot  that  fre- 
quently results  from  an  im- 
proper mixture  of  gas  and  air 
when  the  engine  is  in  inexperi- 
enced hands.  The  apparatus 
consists  of  a  plug  of  sufficient 
length  to  screw  into  the  cylin- 
,  der  or  firing  chamber.  On  top 
j  of  this  plug  is  mounted  an  elec- 
]  tromagnet,  connected  with  an 
insulated  post  carrying  a  fixed 
electrode  projecting  beyond 
the  bottom  of  the  plug  and 
tipped  with  platinum.  The 
magnet  core  ends  outside  the 
plug  and  is  used  to  attract  an 
armature  on  the  end  of  a 
rocker  arm,  which  also  ex- 
tends through  the  cylinder  and 
carries  the  other  platinum 
contact  point.  When  the  mag- 
net is  energized,  the  armature 
will  be  attracted  and  the  con- 
tact points  separated,  thus 
making  a  spark  direct  from 
the  current.  An  instant  later 
electric  gas-engine  tne  induced  spark  from  the 
igniter.  electromagnet  follows.  When 
the  current  is  broken  the  armature  is  retracted  by  a 
spring  and  the  contact  points  close.  The  rocker  arm 
is  packed  with  powdered  graphite,  making  a  joint 
that  is  self-lubricating  and  gas-tight.  The  usual 
methods  of  wiring  are  not  followed,  as  less  battery 
may  be  used,  the  current  returning  through  the  en- 
gine as  a  ground.  A  cam  on  the  engine  makes  and 
breaks  contact  to  operate  the  magnets,  and  the  in- 
ventors prefer  the  use  of  a  magneto  on  the  engine 
and  driven  by  it,  as  it  is  cheaper,  more  positive  than 
battery  and  more  easily  kept  in  order,  while  the  in- 
dependence of  ratio  between  spark  and  current  al- 
lows the  use  of  weak  currents  for  heavy  sparks.  A 
shunt  and  push-button  allow  the  use  of  the  igniter 
by  hand  when  starting  large  engines.  The  igniter, 
which  is  the  invention  of  Cotton  &  Kunze,  185 
Dearborn  street,  Chicago,  may  be  attached  to  any 
engine.  

J.  P.  Miller  &  Co.,  contractors  of  Chicago,  have 
made  a  proposition  to  the  city  of  Two  Rivers,  Wis., 
to  install  an  electric-light  and  water  plant  and  sell 
it  to  the  city  on  easy  terms. 
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Westinghouse     Alternating-current 
Switches. 

The  production  of  switches  to  meet  the  severe 
conditions  involved  in  handling  alternating  currents 
of  high  potentials  and  of  various  frequencies  has 
been  carefully  studied  by  the  Westinghouse  Electric 
and  Manufacturing  company,  which  has  designed 
several  types  of  switches  suitable  for  single-phase  and 
polyphase  circuits.  Figs.  1  and  2  show  the  front  and 
back  views  of  a  four-pole,  double-break  switch  for 
two-phase  circuits  of  1,100  and  2,200  volts. 


FIG.   I.      WESTINGHOUSE  ALTERNATING-CURRENT  SWITCH. 

This  switch,  which  is  of  the  plunger  type,  has  been 
thoroughly  tested  in  commercial  service  and  found 
to  be  satisfactory.  The  materials  employed  in  its 
construction  are  non-combustible  and  the  design  al- 
lows all  parts  to  be  easily  inspected.  A  cast-iron 
frame  is  mounted  upon  the  back  of  the  maible  base 
and  serves  as  a  support  for  the  porcelain  cylinders 
and  as  a  guide  for  the  operating  rod  which  passes 
through  the  frame  and  is  controlled  by  a  handle  in 
front.  The  handle  is  on  one  side  of  the  marble  slab, 
with  the  switch  terminals  on  the  other  side.  By 
this  means  the  safety  of  the  attendant  is  assured,  as 
no  charged  metal  parts  are  exposed  on  the  operating- 
side  of  the  base.  One  switch  terminal  is  mounted 
at  each  end  of  a  porcelain  cylinder,  as  shown  in 
the  illustration.  Each  cylinder  has  a  half-inch  bore, 
through  which  a  copper  rod  or  plunger  passes,  mak- 
ing the  electrical  contact  between  the  terminals. 

The  resistance  of  these  contacts  is  very  low,  con- 


FIG.  2.      WESTINGHOUSE  ALTERNATING  CURRENT  SWITCH. 

tact  being  made  on  all  sides  of  the  cylindrical  plun- 
ger, which  prevents  heating  and  maintains  a  high 
efficiency  of  the  switch.  There  is  a  small  outlet  from 
the  center  of  the  porcelain  tube  through  the  support- 
ing iron  bracket.       9 

The  plungers  are  supported  by  an  iron  cross-head 
secured  to  the  operating  rod  and  moving  with  it. 
The  plungers  are  self-aligning  and  entirely  insulated 
from  the  iron  cross-head.  The  only  charged  metal 
on  the  switch  consists  of  the  plungers  and  the  two 
terminals  on  each  porcelain  cylinder,  the  cross-head, 
operating  rod  and  handle  being  ccmpletely  insulated 
from  all  live  metal.  In  opening  the  switch,  the 
plunger  is  withdrawn  from  the  lower  contact,  and 
the  arc  which  tends  to  follow  it  is  destroyed  by  the 
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combined  effect  of  the  cooling  action  of  the  porcelain 
walls  and  of  the  draft  caused  by  the  expansion  of 
the  heated  air  through   the  outlet  of  the  porcelain 
lube. 
In  relation  to  these  switches  the  company  says: 
"The  breaking  capacity  of  a  switch  is  directly  ef- 
fected by  the  character  of  the  load,  or  power  factor, 
different  rating  being  necessary  for  non-inductive 
load-   and    for   loads   having   more   or   less   lagging 
current.     If  an  alternating  current  be  broken  as  the 
imotive  force  reaches  the  highest  point  or  peak 
of  the   wave,   the   tendency  to  arc  is   much   greater 
than  at  any  other  point  of  the  wave.    Similarly  with 
a  lagging  current,   where  the  peaks  of  the  wave  of 
lOtive    force   and   current    are   not   coin- 
cident in   time,   this   greater  tendency    is  prolonged 
ill   further   increased.      Current   furnished   to 
i     lights,    supplied    from    transformers 
fairly  loaded,  has  little  or  no  lag,  and  is  therefore 
•  -inductive   load.      For  such   loads, 
with  7.200  alternations  and  1. 100  volts,  the  breaking 
ity   of  a   double-break  switch  is  200  amperes, 
and    for   2,200   volts    the    breaking   capacity    is    100 
amperes.      For    16.000   alternations    and    i.too  volts 
the  breaking  capacity  is  200  amperes,  and  for  2,200 
volts  the  breaking  capacity  is  100  amperes.   The  cur- 
rent  to  operate  motors,  arc   lights   or  very   lightly 
:  transformers  has  a  certain  lag.  the  power  fac- 
ing, therefore,  something  less  than  100.     As  a 


FIG.  3.      WESTINGH0USE  ALTERNATING-CURRENT  SWITCH. 

safe  valuation  for  a  circuit  supplying  general  power 
service  or  many  unloaded  transformers,  the  power 
[actor  of  75  is  assumed,  and  for  such  loads  with  7,200 
alternations  and  1,100  volts,  the  breaking  capacity 
of  the  double-break  switches  is  150  amperes,  and 
with  2,200  volts  the  breaking  capacity  is  75  amperes. 
With  16,000  alternations  and  1,100  volts  the  breaking 
capacity  is  50  amperes,  and  with  2,200  volts  the 
breaking  capacity  is  30  amperes. 

"The  difference  in  the  rating  between  a  single- 
break  switch  of  any  number  of  poles  and  the  corre- 
sponding double-break  switch  is  in  the  capacity  of 
the  double-break  switch  to  interrupt  greater  cur- 
rents. The  carrying  capacity  of  all  the  switches  is 
the  same,  being  limited  in  all  cases  to  200  amperes. 
The  single-break  switch  has  one  porcelain  cylinder 
in  each  leg  of  the  circuit,  giving  two  bleaks  in  series; 
the  double-break  switch  has  two  porcelain  cylinders 
in  each  leg,  giving  four  breaks  in  series.  An  in- 
crease in  the  frequency  causes  increased  tendency  to 
arc,  and  consequently  decreases  the  current-breaking 
capacity  of  any  given  switch." 

Fig.  3  show-  the  front  view  of  a  double-pole, 
single-break  switch,  used  for  dynamo  changing.  It 
provided  with  a  special  claw  handle.  This  torm 
of  Mvitch  is  manufactured  in  the  double-break  form 
for  larger  capacities,  and  it  is  made  interlocking,  so 
that  one  circuit  cannot  be  made  until  the  other  is 
broken.  In  double-break  switches,  two  plunger  rods 
connected  together  by  s.n  insulated  wire,  thus 
placing  two  cylinders  in  series.  This  doubles  the 
length  of  the  break  and  makes  it  possible  for  the 
switches  to  interrupt  greater  currents  than  the  cor- 
responding single-break  switches. 


Electrolytic  Metal  Refining  at  Hamilton, 
Ont. 

By  the  aid  of  electric  power  the  city  of  Hamilton. 
bids  fair  to  become  the  Sheffield  of  Canada. 
The  Blast  Furnace  company  has  been  organized 
to  manufacture  steel  as  well  as  pig  iron,  and  rolling 
mills  are  also  part  of  its  scheme.  It  is  proposed 
*anize  a  company,  which* will  have  a  capital 
of  :n  1 0,000.000,  to  build  and  operate  blast  furnaces, 
works,  rolling  mills  and  refineries,  with  a  ca- 
pacity to  produce  ami  treat  800  to  1,000  tons  of  .pig 
iron  per  day.  An  enterprise  of  even  still  greater 
importance  is  the  establishing  of  works  to  refine 
nickel  and  copper  ores.  Commencing  with  the  1st 
of  September  next,  ten  tons  of  matte,  carrying  not 
less  than  40  per  cent,  of  nickel  and  copper,  will  be 
supplied  to  the  refinery  daily,  and  on  the  first  of 
each  succeeding  month  the  daily  supply  will  be  in- 


creased by  ten  tons,  until  at  the  beginning  of  the 
sixth  month  it  will  reach  60  tons  a  day.  The  process 
to  be  adopted  is  the  invention  of  Dr.  Hoepfner  of 
Germany,  and  is  claimed  to  be  well  adapted  for 
treating  the  Sudbury  ores.  It  is  in  use  at  Papeu- 
burg,  Prussia,  where  the  inventor  claims  it  is  pro- 
ducing i\-2  tons  of  fine  nickel  per  day.  For  these 
refining  works,  both  of  which  will  employ  the  elec- 
trolytic method,  the  city  of  Hamilton  is  well  situ- 
ated, owing  to  the  large  supply  of  electricity  it 
commands.  The  same  capitalists  who  have  devel- 
oped electric  energy  from  the  waterpow-er  of  the 
Welland  Canal  are  also  interested  in  the  refining 
works.  The  outlook  at  present  is  for  a  very  sub- 
stantial enlargement  of  the  works  for  producing 
electricity,  for  which  purpose  the  waters  of  the 
Welland  River  will  be  tapped  and  brought  down 
over  the  Niagara  escarpment. 


Electricians  Still  Fighting  in  the  Philip- 
pines. 

Reports  received  at  the  War  Department  contain 
an  account  of  an  interesting  and  gallant  event.  A  Sig- 
nal Corps  detachment  under  Lieutenant  Henry  W. 
Stamford,  while  running  General  Grant's  telegraph 
lines  to  Orani,  dispersed  a  strong  force  of  Filipinos 
and  captured  a  cannon.  Later  Lieutenant  Stamford, 
while  building  a  line  from  Subig  north  toward  Iba, 
was  twice  attacked  by  insurgents.  One  of  these  en- 
counters occurred  on  the  same  day  on  which  Lieu- 
tenant Schcnck  of  the  Twenty-fifth  Infantry  scouts 
was  killed  and  three  of  his  men  wounded,  and  who 
were  rescued  only  through  the  timely  arrival  of  the 
Twenty-fifth  Infantry. 

Lieutenant  Stamford  on  January  28,  1900,  con- 
tinued the  construction  of  a  line  from  Castilejos 
north,  says  the  Washington  correspondent  of  the 
Chicago  Tribune,  continuing  the  account,  reaching 
San  Marcelino  the  same  night,  a  distance  of  nearly 
live  miles.  He  was  passed  by  Lieutenant  Schenck 
and  the  Twenty-fifth  Infantry  scouts,  who  were  on 
their  way  to  San  Marcelino,  about  1 .30  p.  m.  About 
7:30  p.  m.  Lieutenant  Bates  of  Company  K,  Twen- 
ty-fifth Infantry,  arrived,  bringing  with  him  the  bal- 
ance of  Lieutenant  Stamford's  line  material,  which 
he  was  unable  to  take,  owing  to  lack  of  transporta- 
tion. 

Lieutenant  Stamford  was  informed  by  Lieutenant 
Bates  that  the  line  had  been  partially  destroyed  be- 
hind the  party  already.  All  three  organizations 
camped  at  San  Marcelino.  On  the  following  day 
Lieutenant  Schenck  and  scouts  left  early  en  route 
for  Subig.  Lieutenant  Stamford,  leaving  all  surplus 
material  in  charge  of  the  town  officials,  retraced 
his  steps  to  repair  the  damaged  portion  of  the  line. 
While  engaged  in  this  work  he  was  overtaken  by 
Lieutenant  Bates  with  Company  K  of  the  Twenty- 
fifth  Infantry  on  his  way  back  to  Subig. 

Just  at  this  time  heavy  firing  was  heard  in  the 
direction  of  Castilejos,  and  Lieutenant  Bates  with  his 
command  started  that  way  at  double-time,  while 
Lieutenant  Stamford  completed  the  repairs  to  the 
line,  and,  returning  to  San  Marcelino,  extended  the 
line  toward  the  north.  The  next  day,  the  30th,  the 
Signal  Corps  detachment  worked  in  wooded  country 
untfi  noon  and  then  entered  open  country. 

By  testing  it  was  found  that  the  line  had  again 
been  destroyed  in  the  rear.  At  4  p.  m.  the  corporal 
in  charge  of  the  advance  reported  seeing  a  body  of 
men  acting  in  a  suspicious  manner.  Going  forward 
to  the  point,  Lieutenant  Stamford  climbed  a  tree 
and  with  the  aid  of  a  field-glass  could  distinctly  see 
an  insurgent  officer,  with  sword  in  hand,  directing 
the  disposition  of  his  company,  placing  his  men  in 
skirmish  line  on  the  crest  of  the  bank  of  a  small 
stream  which  commanded  a  view  of  the  open  road. 
His  position  was  well  chosen,  both  himself  and  his 
men  being  concealed  by  tall  grass.  A  hasty  survey 
of  the  ground  showed  Lieutenant  Stamford  that  by 
deploying  his  command  to  the  right  he  could  pos- 
sibly outflank  the  position  of  the  insurgents  and,  by 
advancing  in  a  stooping  position  through  the  long 
grass,  reach  a  point  within  100  yards  or  less  of  their 
position.  This  course  was  adopted,  deploying  rap- 
idly to  the  right  as  skirmishers  at  five-yard  intervals. 
The  line  was  advanced  until  the  bank  on  which  the 
insurgents  had  formed  could  be  seen  through  the 
2rass. 

Passing  the  word  to  fire  low,  three  volleys  were 
delivered,  which  were  returned  by  Mau'ser  fire  of 
the  insurgents.  Heavy  fighting  now  followed  on 
both  sides,  lasting  from  10  to  15  minutes,  when 
Lieutenant  Stamford  gave  the  order  to  advance  by 
rushes,  having  to  clear  two  open  spaces  and  mount 
the  bank  beyond  which  the  enemy  were  posted,  when 
the  enemy  retreated  toward  the  right  front.  No 
sooner  had  they  cleared  our  front  when  what  was 
evidently  their  main  body  opened,  sending  in  good 
volleys.  A  few  more  advances  and  heavy  volleys  de- 
li vcred  at  the  limber  silenced  their  fire  completely. 

It  was  fortunate  that  in  viewing  their  movements 
from  the  tree  Lieutenant  Stamford  had  not  been  no- 
ticed nor  the  movement  to  the  right  discovered, 
The  first  volley  must  have  been  a  complete  surprise, 
as  the  ambush  was  undoubtedly  planned  with  a 
view  to  engage  the  signal  detachment  in  the  front 
and  then  cut  off  the  train  as  the  fire  opened  in  the 
rear.  There  were  no  casualties  on  the  part  of  the 
signal  detachment,  while  three  insurgent  officers 
were  shot  from  their  horses  and  one  of  the  mounts 
captured  by  Sergeant  Nordquist.  The  engagement 
lasted  about  three-quarters  of  an  hour. 


Electric  Heater  to  Melt    Ice    in    Water- 
works Intake  Pipe. 

The  waterworks  system  of  Marquette,  Mich.,  has 
been  troubled  for  several  winters  by  the  accumula- 
tion of  anchor  or  needle  ice  on  the  inside  of  the  in- 
take pipe  which  supplies  water  from  Lake  Superior 
to  the  pumping  station.  This  ice  would  adhere  to 
the  sides  of  the  pipe  and  by  constant  accumulation 
would  form  an  obstruction  wdiich  would  choke  the 
pipe  entirely  and  stop  the  flow  of  water.  To  prevent 
the  ice  from  forming  an  electric  heating  device  was 
suggested  by  and  built  under  the  supervision  of 
Charles  Retallic,  superintendent  of  the  municipal 
electric-light  and  power  plant,  and  John  Krey,  the 
engineer  of  the  waterworks.  The  apparatus  consists 
of  an  inner  and  outer  drum  of  galvanized  iron,  the 
former  ig  inches  in  diameter  and  the  latter  21.  The 
inner  drum  has  flanges  on  either  end  projecting  out- 
ward; to  these  the  outer  drum  is  made  fast  by  solder- 
ing. The  chamber  between  the  two  drums  is  air 
and  water  tight.  The  two  combined  make  a  hollow 
cylinder  five  feet  in  length  and  with  diameter  as 
given.  Before  the  outer  cylinder  was  fixed  in  place 
the  inner  cylinder  was  wrapped  with  10  layers  of 
asbestos  paper.  This  was  then  wrapped  the  length 
of  the  drum  by  one  continuous  spiral  of  No.  18  iron 
wire.  Both  ends  of  the  wire  are  brought  back 
through  the  top  flange  and  are  connected  with  feed 
wires,  which  run  out  from  the  shore.  There  is  about 
half  an  inch  of  space  between  the  wire  and  the  out- 
side drum  or  cylinder.  This  air  space  is  an  insulator 
which  will  not  allow  the  current  to  escape,  and  which 
at  the  same  time  permits  the  passage  of  the  heat 
generated  from  the  wires  to  the  outside  drum  and 
so  to  the  water.  Iron  shoulders  riveted  onto  the 
double  drum  serve  as  a  means  for  hooking  it  over 
the  mouth  of  the  intake,  which  is  an  upright  pipe 
seven  feet  high  and  two  feet  across.  The  heater 
sits  in  this  upright  with  its  top  just  even  with  the 
mouth  of  the  pipe.  The  depth  from  its  mouth  to 
the  surface  of  the  lake  is  18  feet.  The  heater,  being 
a  hollow  cylinder,  takes  up  very  little  space  in  the 
pipe  and,  it  is  believed,  will  permit  the  entrance  of 
as  much  water  into  the  upright  section  of  the  intake 
as  can  be  carried  to  the  waterworks  by  the  horizon- 
tal section  into  which  the  upright  leads.  Current 
is  furnished  by  tapping  the  electric-light  wires  at 
the  waterworks  plant  on  the  beach  and  running  it 
out  to  the  heater  by  wires  conducted  along  the  bot- 
tom of  the  lake. 

There  has  been  no  occasion  to  test  the  device  in 
the  intake  since  it  was  built,  but  it  was  recently 
given  a  trial  to  determine  its  heating  efficiency.  The 
test  was  conducted  by  cutting  a  hole  through  the 
ice,  then  sinking  an  old  engine  smokestack  down  in 
place  of  the  upturned  section  of  the  intake.  The 
heater  was  then  weighted  and  lowered  into  the 
water.  The  hole,  about  two  feet  in  diameter,  was 
then  filled  up  with  chunks  of  ice  and  the  electric 
current  turned  on.  At  that  time  the  temperature 
of  the  water  was  just  freezing,  32  degrees.  The  cur- 
rent was  allowed  to  remain  on  for  an  hour  and  55 
minutes,  at  the  end  of  which  time  every  vestige 
of  ice  and  snow  which  had  been  shovelled  into  the 
hole  had  disappeared  and  the  temperature  of  the 
water  within  the  pipe,  which  was  used  in  lieu  of  the 
intake,  had  advanced  to  64  degrees. 

The  conditions  in  the  intake  are  somewhat  dif- 
ferent, as  there  is  a  constant  current  through  the 
mouth  of  the  pipe,  but  it  is  believed  that  by  the  use 
of  the  heating  apparatus  sufficient  heat  will  be  given 
off  to  prevent  the  adhering  of  the  needle  ice  to  the 
pipe.  If  the  heater  proves  to  be  too  much  .of  an 
obstruction  to  the  flow  of  water,  it  has  been  sug- 
gested that  glass  may  be  used  in  its  construction, 
so  as  to  reduce  the  thickness  of  the  drum. 


Examination  of  Coal  by  X-rays. 

To  the  Societe  de  l'lndustrie  Minerale,  Saint 
Etienne,  France,  Professor  Henri  Courot  of  Paris 
has  communicated  an  interesting  paper  on  the  "Use 
of  the  Rontgen  Ray  in  Estimation  of  the  Impurities 
in  Coal,"  and  its  consequent  valuation.  The  author 
states  that  in  an  analysis  after  incineration  the  ash 
determined  is  undoubtedly  that  belonging  to  the  par- 
ticular quantity  taken  for  analysis,  but  that  errors 
in  sampling  may  occur  which  will  render  the  con- 
clusion arrived  at  of  little  value.  Professor  Courot 
thinks  this  difficulty  will  be  obviated  by  means  of 
examination  and  analysis  through  the  aid  of  the 
Rontgen  ray. 

This  method  of  analysis  is  based  on  the  faculty 
the  X-rays  have  of  traversing  such  hydro-carbons 
as  wood  and  such  an  element  as  the  diamond,  while 
silicate  of  alumina  (schists)  or  silica  (sandstone) 
found  in  the  coal  measures,  as  well  as  a  pure  quartz 
crystal,  are  opaque  to  them.  It  was  deduced  from 
these  known  results  that  the  rays  .vould  traverse 
the  mineral  fuels  which  were  produced  by  the  trans- 
formation of  the  wood  cellulose  during  geological 
periods,  while  the  silicious  impurities  would  be 
opaque.  This  deduction  proved  to  be  correct,  so 
Professor  Courot  was  able  to  perfect  an  interesting 
method. 

The  method  of  analysis,  however,  does  not  reveal 
the  condition  in  which  the  carbon  exists,  and  as 
it  is  impossible  to  determine  the  percentage  of  sul- 
phur, while  approximating  the  amount  of  ash,  it 
would  seem  to  have  greater  scientific  than  practical 
value. 


There   arc    rumors   of  an   electric-light  plant   for. 
Adel,  Iowa. 


March  31,  1900. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  24. — On  Monday  President 
H.  H.  Vreeland  of  the  Metropolitan  Street  Railroad 
company  announced  that  his  company  had  acquired 
a  controlling  interest  in  the  stock  of  the  Third  Ave- 
nue Railroad  company  and  all  of  its  subsidiary  lines, 
and  that  hereafter  the  Third  avenue  property  would 
be  operated  as  a  part  of  the  Metropolitan  system. 
By  this  action  the  Metropolitan  company  secures 
control  of  all  the  surface  street  railways  in  Man- 
hattan and  The  Bronx.  Formal  transfer  of  au- 
thority was  made  on  Wednesday  afternoon.  The 
resignations  of  John  E.  Parsons,  William  H.  Curtiss, 
David  C.  Andrew,  Alexander  Hadden,  John  Byrnes, 
John  H.  Waydell  and  G.  Howland  Leavitt  were  of- 
fered and  accepted  at  that  time.  In  their  places,  as 
members  of  the  board  of  directors,  were  elected 
Grant  B.  Schley,  Walter  S.  Johnston,  Edward  M. 
Burkhart,  William  C.  Whitney,  Thomas  F.  Ryan, 
John  D.  Crimmins  and  H.  H.  Vreeland.  The  fol- 
lowing-named members  of  the  old  board  were  re- 
tained: Henry  Hart.  Albert  J.  Elias,  Edward  Lauter- 
bach,  Samuel  Riker,  Henry  Iden  and  Charles  Rem- 
sen.  This  gives  the  newcomers  a  working  majority 
and  absolute  control.  Mr.  Elias  resigned  his  posi- 
tion as  president,  and  H.  H.  Vreeland,  president  of 
the  Metropolitan,  was  elected  temporary  president. 
Mr.  Hart  will,  for  the  present,  at  least,  remain  as 
vice-president.'  It  is  probable  that  a  working  agree- 
ment will  be  immediately  entered  into.  This  means 
the  organization  of  a  transfer  system  and  the  con- 
nection of  several  of  the  lines  that  now  run  up  into 
Harlem.  The  Boulevard  line  will,  it  is  said,  switch 
into  Fifty-ninth  street,  thus  finding  a  quick  method 
of  reaching  the  lower  part  of  the  city.  Third  ave- 
nue cars  will  within  30  days  be  running  up  Amster- 
dam avenue.  This  plan  to  make  the  consolidated 
lines  feed  one  another  will  mean  an  enormous  in- 
crease of  transfers,  which  are  now  a  great  conven- 
ience to  the  urban  traveling  public.  In  1887  the 
Metropolitan  gave  out  a  total  of  1,480,000  transfers, 
while  last  year  153,000.000  transfers  were  used.  Re- 
garding the  receivership,  it  is  said  that  Mr.  Grant 
probably  will  be  relieved  about  June  1st.  There  will 
now  be  no  difficulty  in  raising  the  funds  needed  to 
pay  all  creditors,  but  there  is  nothing  to  be  gained 
by  taking  this  step  for  at  least  six  weeks. 

The  formal  opening  of  ground  for  the  rapid- 
transit  tunnel  took  place  this  afternoon,  and  the 
event  was  celebrated  with  appropriate  ceremonies 
in  City  Hall  Park.  Many  thousand  people  were  in 
attendance.  Mayor  Van  Wyck  broke  the  ground 
with  a  silver  spade,  and  afterward  the  commissioners, 
Contractor  McDonald  and  other  officials  took  turn 
in  removing  spadefuls  of  earth.  A  bronze  tablet  with 
raised  letters  is  to  be  set  in  the  pavement  to  mark 
the  spot.  The  letters  will  be  surrounded  with  con- 
crete so  that  they  will  show  in  the  pavement  as  if 
each  was  set  in  separately.  Real  work  on  the  tunnel 
is  to  be  begun  early  next  week  in  Bleeker  street  by 
James  Pilkington,  a  sub-contractor. 

A  public  hearing  was  given  on  Monday  on  the 
application  of  the  Terminal  Railway  and  Tunnel 
company  for  a  tunnel  franchise  from  Chambers 
street  and  West  Broadway  to  the  Plaza  of  Prospect 
Park,  in  Brooklyn.  The  company  also  expects  to 
build  a  tunnel  under  the  North  River  to  Jersey  City. 
This  company  is  said  to  have  no  connection  with 
any  other  company.  Its  routes  are  such  that  it  will 
give  easy  access  to  the  Metropolitan  and  Manhattan 
systems  and  to  the  various  lines  of  the  Brooklyn 
Rapid  Transit  company.  It  will  also  permit  easy 
operating  connection  with  the  Rapid  Transit  rail- 
road, and  the  members  of  the  commission  have  ex- 
pressed their  willingness  to  co-operate  in  the  location 
of  stations. 

Stanley  &  Patterson  of  this  city  have  been  in- 
corporated, with  a  capital  stock  of  $200,000,  to  man- 
ufacture electrical  apparatus.  The  directors  of  the 
firm  are  A.  F.  Stanley  of  Brooklyn,  G.  L.  Patterson 
of  New  York  and  A.  S.  Deveau  of  Mt.  Vernon. 

From  Albany,  N.  Y.,  word  comes  that  on  Wednes- 
day the  judiciary  committee  of  the  Assembly  re- 
ported favorably  the  bill  of  Assemblyman  Apgar, 
providing  that  any  person  who  operates  any  motor 
vehicle  on  the  public  highways  must  obtain  a  license. 
Boards  or  other  local  authorities  in  cities  or  vil- 
lages charged  with  the  duty  of  boiler  inspection  are 
charged  to  act  as  the  examining  board  for  the  ve- 
hicle operators.  The  .bill  has  been  introduced  at 
the  request  of  the  Automobile  Club  of  America  of 
this  city. 

Articles  of  incorporation  have  been  filed  with  the 
county  clerk  in  Newark,  N.  J.,  by  the  Automobile 
company  of  America,  capitalized  at  5250,000.  The 
new  company,  it  is  said,  is  part  of  the  scheme  to 
combine  all  the  western  automobile  manufactories. 
The  incorporators  are  George  A.  Lamb,  Edward  B. 
Hawkins  and  Alfred  G.  Brown. 

An  "Automobile  Symposium"  was  held  at  the 
meeting  of  the  New  York  Electrical  Society,  Thurs- 
day evening.  A.  L.  Riker  spoke  on  "the  Advan- 
tages and  Limitations  of  the  Electric  Automobile," 
while  C.  J.  Field  discussed  "The  Present  Develop- 
ment of  the  Hydro-carbon  (or  Gasoline)  Type  of 
Automobile." 

From  New  Haven,  Conn.,  under  date  of  March 
23d.  comes  the  report  that  C.  W.  Blakeslee  &  Sons 
of  that  city  have  been  awarded  the  contract  for  the 
building  of  a  35-mile  third-rail  system  between 
Hudson  and  Albany,  N.  Y.     A.  M.  Young  of  Water- 


bury,  the  well-known  electrical  man,  is  the  principal 
stockholder  in  the  new  corporation.  The  company 
is  capitalized  at  $2,000,000.  Electricity  with  which 
to  operate  the  road  will  be  generated  by  a  water- 
power  plant  at  Stuyvesant,  N.  Y.,  and  the  road  will 
run  through  Niversville,  N.  Y.  The  rolling  stock 
will  be  practically  the  same  as  is  used  on  the  regular 
steam  roads.  The  road  is  to  be  completed  by  Au- 
gust.    M.  L.  G. 

Northwestern  Notations. 

Minneapolis,  March  24. — The  Hughes  Electric 
company  has  sold'its  interests  in  Fargo,  N.  D.,  to  a 
reorganized  company,  the  Fargo  Edison  company. 
General  Hughes  will  retain  his  interest  in  the  new 
company,  which  proposes  to  extend  its  system  and 
add  a  gas  plant. 

The  Gas  and  Electric  company  of  St.  Cloud, 
Minn.,  has  been  placed  in  the  hands  of  a  receiver. 
It  is  understood  that  improvements  will  be  made  to 
the  system. 

The  Fox  River  Valley  Interurban  Electric  Rail- 
way, which  has  been  seeking  a  franchise  through 
Kaukauna,  Wis.,  for  some  time,  has  been  obliged 
by  the  state  law  to  change  its  name.  A  new  appli- 
cation has  been  made  in  the  name  of  the  Wisconsin 
Traction,  Light,  Heat  and  Power  company.  It  is 
for  a  link  of  a  line  from  Oshkosh  to  Green  Bay. 

J.  W.  Danner  is  installing  an  electric-lighting 
plant  for  Blanchard,  Iowa,  in  connection  with  his 
mill. 

The  state  labor  bureau  of  Minnesota  finds  that  the 
highest  average  wages  in  the  state  are  paid  to  em- 
ployes of  electric-lighting,  power-heating,  power 
and  water  plants. 

A  change  of  ownership  of  the  electric-light  sys- 
tem at  Manson,  Iowa,  occurred  March  1st.  Im- 
provements are  expected. 

The  street-railway  company  of  Janesville,  Wis., 
recently  shut  down  its  entire  system  while  repairs 
were  made  to  the  boilers  and  machinery. 

The  Council  of  Davenport,  Iowa,  is  considering 
an  ordinance  permitting  the  Tri-City  Railway  com- 
pany to  extend  the  Brady  street  line  to  the  city 
limits. 

H.  E.  Hutchison,  J.  B.  Smith  and  Alva  Cars- 
kaddon  have  bought  the  electric-light  plant  at  Lake 
City,  Iowa. 

Application  has  been  made  for  a  receiver  for  the 
Benton  Power  and  Traction  company  of  St.  Cloud, 
Minn.     A  charge  of  mismanagement  is  made. 

The  street-railway  company  of  Des  Moines,  Iowa, 
may  defer  the  projected  extensions,  owing  to  the 
high  price  of  materials. 

A  brake  chain  on  a  car  in  Des  Moines,  Iowa,  re- 
cently broke  on  a  down  grade,  resulting  in  the 
car  leaving  the  rails  at  a  curve  and  running  on  the 
pavement  about  150  feet,  and  winding  up  against 
a  tree,  which  stopped  its  mad  career. 

An  electric  line  between  Marinette,  Wis.,  and 
Peshtigo  is  projected. 

There  is  a  proposition  at  Indianola,  Iowa,  to  sell 
the  electric-light  system  to  private  owners.  It  will 
be  voted  on  at  the  spring  election. 

A  council  committee  of  New  London,  Wis.,  rec- 
ommends a  10-year  franchise  for  an  electric-light 
plant  be  granted  to  Casper  Faust  of  Rhinelander, 
Wis. 

The  Commercial  Club  of  Marshalltown,  Iowa,  is 
negotiating  with  the  Ohio  Trust  company  of  Colum- 
bus, Ohio,  with  a  view  to  the  construction  of  an 
electric  line  from  Allison,  la.,  to  Marshalltown  via 
Parkersburg,  Grundy  Center  and  Conrad.  The  line 
would  be  about  44  miles  long. 

The  electric-light  plant  at  Bismarck,  N.  D.,  is  to 
be  enlarged  to  double  its  capacity. 

There  is  a  movement  on  foot  at  Rochester,  Minn., 
for  an  electric-car  system  to  cover  the  city,  and  for 
an  interurban  line  to  run  to  Oronoco,  12  miles  out. 

The  city  engineer  of  St.  Paul  estimates  the  cost 
of  an  electric-light  plant  to  furnish  light  for  the 
entire  city  at  $250,000.  He  thinks  the  installation 
of  a  plant  would  result  in  a  saving  on  the  city's 
lighting  bills  of  $60,000  per  annum. 

The  Lewistown  (Mont.)  Electric  Light  company 
was  sold  to  G.  J.  Bach  and  G.  W.  Cook.  The 
latter  then  sold  the  plant  to  the  Citizens'  Electric 
company. 

The  Frink  franchise  ordinance,  granting  permis- 
sion for  an  electric  line  in  Seattle,  Wash.,  to  City 
Park,  has  been  passed  by  the  council. 

A  project  for  an  electric-car  line  from  Two 
Rivers,  Wis.,  to  Manitowoc  has  been  revived. 
There  are  a  great  many  objectors. 

The  Grand  Forks  (N.  D.)  Gas  and  Electric  com- 
pany will  expend  $25,000  in  improvements.  A  new 
building  and  modern  equipment  will  be  secured. 
Direct  current  will  replace  the  alternating  current 
now  in  use. 

The  Tipton  Light  and  Heating  company  of  Tip- 
ton, Iowa,  has  filed  articles  of  incorporation,  with 
$30,000    capital    stock. 

William  M.  Everett  and  others  have  applied  to 
the  Council  of  Sault  Ste.  Marie,  Mich.,  for  a  franchise 
to  install  and  operate  an  electric-light  plant. 

Alliance,  Neb.,  has  granted  a  franchise  to  Alfred 
Minnick  of  O'Neill,  Neb.,  who  will  put  in  an  elec- 
tric plant. 

The  Tri-city  Railway  company  will  make  many 
improvements  at  Prospect  Park,  Moline,  111.  There 
will  be  a  pavilion  and  restaurant,  bathing  facilities, 
etc. 

Water  pipes  have  been  breaking  at  Davenport, 
Iowa,   and   an   examination   will   be   resorted  to   in 


order  to  determine  whether  it  is  the  result  of  elec- 
trolysis. 

The  Citizens'  Heat,  Light  and  Power  company 
has  been  incorporated  at  Waterloo,  Iowa.  Its  capi- 
tal stock  is  $100,000. 

Stillwater,  Minn.,  proposes  to  put  in  an  electric- 
light  system  and  secure  power  from  C.  Burkhardt 
of  Burkhardt,  Wis.,  who  has  an  electric-power  dam. 
A  plant  is  to  be  installed  and  in  operation  by  Sep- 
tember 15th. 

Mr.  Meisser  will  rebuild  his  electric-light  plant  at 
Prairie  du  Sac,  Wis.,  which  was  recently  destroyed 
by  fire. 

Madison,  S.  D.,  will  secure  plans  and  specifica- 
cations  for  improvements  at  its  power  house  to  cost 
$8,000.  The  abolition  of  flat  rates  and  the  in- 
stallation of  meters  has  caused  a  saving  of  current 
there.  R. 

Canadian  Intelligence. 

Ottawa,  Ont.,  March  24. — The  two  companies  ap- 
plying for  charters  to  build  an  electric  railway  from 
Ottawa,  through  the  Winchester  district,  to  some 
point  on  the  St.  Lawrence  River,  have  been  amal- 
gamated. 

The  corporation  of  Beaurivage,  Que.,  has  applied 
tc  the  Quebec  Legislature  for  authority  to  con- 
struct ar  electric  railway  in  the  vicinity  of  that 
town. 

It  is  understood  that  an  application  to  the  Legis- 
lature of  the  province  of  New  Brunswick  will  be 
renewed  for  a  provincial  chaiter  to  operate  an  elec- 
tric street  railway  in  the  towns  of  Fairville  and 
Carleton,  N.  B. 

Mr.  Thomas  Hawkins  of  Montreal,  Que.,  who  is 
well  known  in  Canada  in  street-railway  circles,  has 
gone  to  Georgetown,  Demerara,  British  Guiana, 
where  he  will  construct  an  electric  plant  in  that 
South  American  city.  Mr.  Brothers  of  Montreal 
will  also  leave  shortly  for  the  same  place,  he  hav- 
ing charge  of  the  construction  of  the  electric  street 
railway  there  in  which  a  number  of  Montreal  capi- 
talists are  interested. 

An  application  has  been  made  to  the  Ontario 
Legislature,  setting  forth  that  it  is  for  the  public 
interest  that  an  act  should  be  passed  to  incorporate 
the  Toronto  Elevated  Railway  company;  and  that 
such  act  should  provide  that  the  company  to  be  so 
incorporated  may,  under  certain  conditions,  con- 
struct and  operate  a  system  of  elevated  railways  in 
the  city  of  Toronto  and  adjoining  municipalities,  and 
also  a  system  of  surface  street  railways  in  the  city 
and  other  municipalities  within  a  radius  of  30  miles 
of  Toronto. 

A  company  to  build  electric  launches  is  being 
organized  in  Hamilton,  Ont.,  by  Mr.  S.  R.  Sintz 
of  Chicago,  111.,  and  Mr.  A.  Ives  of  Detroit,  Mich. 
The  electric  batteries  for  these  launches  will  be  made 
by  the  Volta  Storage  Battery  company,   Hamilton. 

The  Shelburne  Power  company  of  Shelburne, 
N.  S.,  is  applying  to  the  Legislature  of  that 
province  for  a  charter  to  develop  power  for  elec- 
trical purposes  on  the  Rosemay  River  near  the 
town. 

A  bill  is  now  before  the  Legislature  of  Nova 
Scotia  to  provide  for  supplying  the  town  of  Liver- 
pool, in  that  province,  with  electric  light. 

Dr.  Edward  Gahan  of  Boston,  Mass.,  is  reported 
to  have  purchased  the  electric-light  plant  of  Digby, 
N.  S.  It  is  his  intention  to  add  new  djmamos  and 
engine,  and  to  give  an  all-night  service. 

The  Canadian  General  Electric  company  purposes 
extending  its  works,  situated  in  the  city  of  Peter- 
boro,  Ont.,  and  will  likely  erect  a  new  building,  270 
by  100  feet  in  size. 

A  charter  has  been  granted  to  the  Central  Ontario 
Power  company,  formed  for  the  purpose  of  de- 
veloping electrical  energy  at  Burleigh  Falls,  Ont., 
and  for  the  purpose  of  constructing  an  electric 
railway  in  that  vicinity.  Among  the  incorporators 
are  Hon.  Richard  Harcourt,  J.  A.  Culverwell  and 
F.  W.  Barrett  of  Toronto. 

The  city  of  St.  Catherines,  Ont.,  is  asking  the 
Ontario  government  for  power  to  raise  $150,000. 
wherewith  to  acquire  waterpowers  for  the  develop- 
ment of  electric  energy,  for  acquiring  land  for  the 
erection  of  buildings,  etc.,  all  of  which  is  intended 
to  induce  manufacturers  to  locate  in  that  city. 

The  Canada  Atlantic  Railway  company  has  in- 
augurated a  system  of  electrical  clocks  at  terminal 
points  on  its  line,  which  are  far  in  advance  of  the 
old  method  of  taking  proper  time.  The  clocks  are 
run  from  electric  storage  batteries  and  do  not  re- 
quire winding,  while  time  is  taken  from  them  all 
over  the  line  at  11  o'clock  a.  m.  each  day. 

Mr.  J.  S.  Clark  of  Ayre,  Ont,  vice-president  and 
managing  director  of  the  Grand  Valley  Railway 
company,  which  proposes  to  build  an  electric  line 
from  Port  Dover  to  Goderich  via  Brantford,  Paris, 
Gait  and  Berlin,  says  the  company  has  behind  it 
some  well-known  capitalists  in  New  York  and  Lon- 
don, Eng.,  including  D.  W.  McNair,  J.  Acton 
Lomax,  Charles  R.  Sickles,  Dr.  Sanger  of  New 
York,  Hon.  James  Roche,  late  of  the  Alaska 
Boundary  Commission,  and  O.  McNair  of  the  War- 
saw Bank,  Buffalo.  Mr.  Clark  says  that  he  has 
completed  arrangements  for  buying  the  charter  of 
the  Preston  and  Berlin  Electric  Railway  company. 

The  Great  Northwestern  Telegraph  company  has 
definitely  completed  its  arrangements  with  the 
Dominion  government  for  transmission  of  cable  and 
press  dispatches  to  and  from  places  on  the  Yukon 
line.  The  rate  from  Victoria,  B.  C,  on  cable- 
grams   is    33    cents    per    word    and    on    press    dis- 
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patches    four   cents   per    word,    there    being   in    the 
if  press  messages  a  minimum  charge  of  $2.50. 

By   the  construction   of  an    important   extension, 
making  ion  with  the  Canadian  Pacific  Rail- 

way Telegraph  company's  system  at  Ashcroft,  B.  C, 
telegraphic  messages  will,  at  no  far  distant  day.  be 
received  and  dispatched  from  Dawson  City,  Yukon 
Territory,  to  any  point  in  the  world.  The  necessary 
extension  from  Atlin.  B.  C.  to  Ashcroft,  B.  C, 
will  be  commenced  immediately.  To  give  Dawson 
direct  service  with  Vancouver,  B.  C,  nearly  1,000 
miles  cif  wire  will  be  strung.  Work  on  the  Atlin- 
Ashcrofl  extension  was  started  on  the  15th  of  March. 

A  bill  has  just  been  introduced  into  the  Dominion 
Parliament  by  Mr.  Casey.  M.  P.,  providing  for  the 
establishment  in  Canada  of  a  government  system 
'is  as  a  branch  of  the  public  service  of 
the  Dominion.  It  authorizes  the  government,  when 
Parliament  provides  the  money,  to  establish  a  sys- 
tem  <>!'  government .  telegraphs  throughout  Canada, 
either  by  construction  of  new  lines  or  appropriation 
of  existing  lines.  The  bill  provides  that  the  rales 
shall  be  uniform  throughout  the  country,  a  maxi- 
mum of  10  cents  for  10  words  on  private  messages 
and  10  cents  per  100  words  on  press  telegrams. 
Mr.  Casey  instanced  the  splendid  results  of  the 
government  system  of  telegraphs  in  Great  Britain. 
The  discussion  brought  out  some  interesting  facts 
in  connection  with  the  system  already  under  gov- 
ernment control.  It  appears  that  the  Marine  De- 
partment contemplates  connecting  the  lighthouse 
station  at  Belle  Isle  with  the  mainland  on  the  Lab- 
rador coast  by  means  of  the  Marconi  system  of 
v  irelcss  telegraphy.  Experiments  made  to  estab- 
lish  communication  with  Sable  Island  by  means  of 
carrier  pigeons  has  failed,  and  the  suggestion  is 
made  that  the  Marconi  system  should  be  tested. 

W. 
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and  it  was  his  custom  to  help  defray  the  expense  of 
funerals  of  men  in  his  employ." 


PERSONAL. 


Louis  Uhlman,  an  electrician  employed  in  the 
Tcsla  laboratory  in  Xew  York  City,  died  at  his  home 
in   Phoenix,  Ariz.,  March  14th. 

Professor  Riicker,  F.  R.  S.,  has  been  selected  to 
preside  over  this  year's  meeting  of  the  British  Asso- 
ciation. Dr.  Riicker  is  said  to  be  the  greatest  living 
authority  on  terrestrial  magnetism  and  is  a  fellow 
of  Brazenose  College,  Oxford. 

Bernard  M.  Shanley,  financier  and  contractor,  died 
of  paralysis  at  his  home  in  Newark,  N.  J.,  on  March 
19th.  Mr.  Shanley  had  large  interests  in  electric 
railways  in  New  jersey.  He  engineered  many  big 
gas,  electric-light  and  electric-railway  deals  in  Es- 
sex, Hudson,  Union  and  Passaic  counties  in  recent 
years. 

J.  W.  Marsh,  vice-president  and  general  manager 
of  the  Standard  Underground  Cable  company,  Pitts- 
burg. Pa.,  was  a  Chicago  visitor  last  week.  Mr. 
Marsh,  who  is  one  of  the  most  popular  men  in  the 
wire  business,  was  warmly  welcomed  by  those  of  his 
Chicago  friends  w'ho  had  the  pleasure  of  meeting  him 
on  this  trip. 

Charles  F.  Brush  of  Cleveland,  O.,  the  well- 
known  inventor  and  electrical  engineer,  has  re- 
ceived the  Rumford  gold  medal  of  the  American 
Academy  of  Arts  and  Sciences,  in  recognition  of  his 
exceptionally  valuable  researches  and  develop- 
ment along  the  line  of  heat  and  light,  and  for  the 
discovery  and  development  of  the  electric  arc  lamp. 

Emile  M.  H.  Andreoli,  the  well-known  French 
electrician,  chemist  and  writer,  died  recently  at  the 
age  of  65.  One  of  his  earliest  inventions  was  the 
chloride  accumulator  plate.  He  had  been  lately 
closely  identified  with  the  practical  application  of 
ozone  and  with  electrolytic  processes  for  the  ex- 
traction of  gold,  his  methods  for  the  latter  being 
in  extensive  use  in  the  great  mining  plants  of  the 
Witwatersrand  in  the  Transvaal. 

Amelia  Dickinson  Pope,  widow  of  the  late  Frank- 
lin Leonard  Pope,  who  was  president  of  the  Ameri- 
can Institute  of  Electrical  Engineers  in  1886-87,  died 
of   heart  weakness    in    Amherst,   Mass.,    on    March 
?oth.    The  funeral  service  was  held  at  Amherst  on 
lite  i'2d,  and  the  interment  was  at  Great  Barrington, 
1 .1      ,  on  the  following  day.    Mrs.  Pope's  only  son. 
ard,  is  at  Amherst  College,  the  eldest  daughter, 
Anna,   is  at  the   University  of  Wisconsin,   and  the 
i  daughter,  Amy,  is  attending  Smith  College, 
Northampton,  Mass. 

Walter  H.  Chamberlin,  a  young  patent  lawyer 
of  Chicago,  has  been  appointed  assistant  commis- 
'  of  patents  to  succeed  A.  P.  Greeley,  resigned. 
Mr.  Greeley  is  a  man  of  much  ability  and  long  ex- 
perience in  Patent  Office  affairs.  He  has  been  con- 
nected with  the  bureau- for  several  years,  and  for  a 
time,  after  the  death  of  Benjamin  Butterworth,  two 
years  ago,  was  acting  commissioner  of  patents.  The 
kindest  wishes  of  inventors  and  all  who  have  busi- 
vith  the  Patent  Office  will  follow  Mr.  Greeley 
111  his  new  relations. 

The  Philadelphia  Public  Ledger  speaks  thus  of 
the  late  Stephen  P.  M.  Tasker,  the  wcll-know!n 
mechanical  engineer  of  Philadelphia:  "Pie  was  re- 
garded as  one  of  the  ablest  engineers  in  the  United 
Slates.  Several  important  mechanical  inventions 
were  perfected  by  him,  and  were  patented  in  the 
United  States  and  Europe.  Mr.  Tasker  was  known 
for  his  liberality  and  private  generosity  throughout 
lus  life.  During  the  Civil  War  the  families  of  his 
workmen  who  had  enlisted  were  supported  by  him, 


ELECTRIC  LIGHTING. 

It  is  reported  from  Long  Branch,  N.  J.,  that  at  a 
special  election  in  the  borough  of  Allenhurst,  held 
recently,  it  was  decided  to  purchase  the  electric- 
light  plant  from  the  Allenhurst  Electric  Light  and 
Power  company.  The  purchase  price  named,  for 
which  bonds  must  be  issued,  was  $44,500.  The 
bonds  will  be  issued  at  once. 

President  Samuel  Insull  of  the  Chicago  Edison 
and  the  Commonwealth  Electric  companies  ap- 
peared before  the  judiciary  committee  of  the  Chicago 
City  Council  recently  to  object  to  the  passage  of  an 
ordinance  ordering  all  lighting  and  other  wires  to 
be  placed  underground  within  five  years.  He  esti- 
mated the  expense  to  the  Edison  company  of  doing 
this  would  be  from  $2,500,000  to  $3,000,000.  The 
committee  will  probably  postpone  action  on  the 
ordinance. 


ELECTRIC  RAILWAYS. 

A  concentration  of  the  power  stations  of  the 
United  Railways  and  Electric  company  of  Baltimore 
in  one  makes  necessary  the  purchase  of  new  engines 
and  boilers  to  the  extent  of  i6,oco  horsepower. 

The  City  Council  of  Valparaiso,  Ind.,  has  granted 
a  franchise  to  Grant  Mitchcner  of  that  city  to  operate 
a  street  railway  through  the  city  to  connect  with  a 
line  to  Flint  Lake,  Chesterton,  Porter,  Michigan 
City  and  Chicago.  Chicago  and  Eastern  capitalists 
are  said  to  be  back  of  the  enterprise. 

_  The  Boston  Elevated  Railway  company  received 
some  experimental  cars  within  the  last  few  days  for 
trial  on  its  new  system.  Competitive  tests  of  the 
General  Electric,  Sprague  and  Westinghouse  elec- 
tric equipments  are  to  be  made,  each  company  sup- 
plying an  outfit  for  a  train  of  four  cars.  The  tests 
will  be  made-  at  night,  after  the  regular  subway 
service  ceases.  The  tests  and  their  results  promise 
to  be  of  interest  to  the  entire  country. 

The  car  which  has  been  running  over  the  tracks 
of  the  General  Electric  street  railroad  of  Chicago 
from  Polk  street  and  Plymouth  place  to  Dearborn 
and  Seventeenth  streets  was  nearly  consumed  by 
fire  one  day  last  week  near  the  Polk  street  depot. 
The  storage  battery  was  being  charged  at  the  time, 
and  the  fire  is  supposed  to  have  been  caused  by  the 
wires  running  into  the  car.  Before  the  fire  was 
extinguished  the  car  was  wrecked.  The  car  had 
been  used  to  hold  the  company's  franchise. 


AUTOMOBILES. 

A  resolution  has  been  introduced  in  the  City  Coun- 
cil of  Milwaukee  to  purchase  two  automobiles  for 
the  chief  and  assistant  chief  of  the  Fire  Department. 

It  is  asserted  that  the  Automobile  Club  of  America 
has  set  for  itself  the  herculean  task  of  securing  a 
macadamized  road  from  New  York  to  San  Fran- 
cisco. 

Miss  Annie  Rainsford  French,  daughter  of  Dr. 
William  B.  French  of  Washington,  D.  C,  has  been 
granted  an  engineer's  license  by  the  District  commis- 
sioners, so  that  she  may  operate  her  automobile,  and 
is  the  first  woman  in  the  district  to  be  so  honored. 

In  an  opinion  received  by  Collector  Bidwell  of 
New  York  city,  O.  L.  Spaulding,  acting  secretary 
of  the  treasury,  rules  that  an  automobile  is  not 
free  of  duty  as  a  personal  effect,  but  is  free  of  duty 
as  a  household  effect  if  used  abroad  by  the  owner 
one  year  or  more.  The  ruling  was  made  regarding 
an  automobile  belonging  to  J.  R.  Roosevelt  of  New 
York,  which  he  desires  to  take  to  England  for  use 
there  for  a  few  months,  but  later  wishes  to  bring- 
back  with  him. 

The  elaborate  arrangements  now  making  for  the 
athletic  events  of  the  Paris  Exposition  include  the 
automobile  contests,  and  France  herself  is  expected 
to  take  a  conspicuous  part  in  the  tournaments.  The 
committee  of  the  Automobile  Club  of  France  is  in 
charge  of  the  contests,  and  to  this  club  entries  should 
be  addressed.  Runs  will  be  made  in  the  different 
classes  for  varying  distances.  The  automobile  tour- 
ing carriages  will  race  in  the  month  of  May  and 
cabs  and  delivery  wagons  in  the  month  of  June. 
Contests  of  speed  for  all  vehicles  will  be  held  in  the 
month  of  July,  and  the  prizes  will  range  from  8,000 
to  1,000  francs,  in  all  making  a  total  of  39,000  francs. 
In  August  doiturettes  (small  carriages)  will  have 
their  turn,  in  September  the  light-weight  automobiles 
ard  in  October  the  heavy-weight  automobiles. 


PUBLICATIONS. 


Spon  &  Chamberlain  of  New  York  are  about  to 
issue  a  second  and  enlarged  edition  of  "Polyphase 
Electric  Currents,"  by  Sylvanus  P.  Thomson.  The 
book  is  to  be  elaborately  illustrated,  with  24  colored 
illustrations  and  eight  folding  plates.  It  is  a  work 
of  great  interest  to  students  of  alternating-current 
phenomena. 

The  Arnold  Electric  Power  Station  company  of 
Chicago  is  mailing  its  friends  two  "Arnold  Bul- 
letins." One  of  the  bulletins  describes  the  Chicago 
and  Milwaukee  Electric  railway,  which  the  com- 
pany designed  and  built  complete  (excepting  track). 
This  road  was  the  first  electric  line  in  this  country 
to    adopt    three-phase    high-tension    distribution    to 
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sub-stations  containing  rotary  converters  and  storage 
batteries,  the  one  main  power  station  being  equipped 
with  steam-driven  alternators.  The  installation  is 
notable  for  a  number  of  unique  features  which  are 
described  in  the  bulletin.  The  other  bulletin  is  de- 
voted to  the  central  station  of  the  Imperial  company 
at  St.  Louis.  This  plant  uses  a  large  storage  bat- 
tery  as  an  equalizer  on  the  three-wire  distributing 
system,  thus  allowing  one  type  of  generator  to  be 
used  on  the  470-volt  power  circuits  and  on  the  230- 
volt  lighting  mains.  It  was  built  complete  bv  the 
Arnold  company,  and  is  a  good  example  of  a  "mod- 
ern central  station.  These  two  bulletins  show  the 
class  of  work  done  by  the  company  and  indicate  its 
methods  followed  in  designing  and  building  com- 
plete electric  properties.  The  publications  are  neatly 
printed  and  well  illustrated. 


ELECTRICAL  SECURITIES. 

The  Electric  Vehicle  company  has^declared  a  divi- 
dend of  two  per  cent,  on  its  preferred  stock,  pay- 
able April  15th. 

The  annual  statement  of  the  Electric  Storage  Bat- 
tery company  shows  gross  earnings  $2,122679 
against  $1,163,581  in  1898.  Net  profits  from  manu- 
facturing, after  deducting  interest  on  bonds,  etc., 
were  $609,085,  against  $260,151.  Add  to  this  the 
income  from  royalties  and  investments,  $315,438, 
against  $39,519  last  year,  makes  the  total  net  income 
$924,523,  against  $299,670  in  1898. 


POWER  TRANSMISSION. 

The  ninth  of  the  5,000-horsepower  dynamos  in 
the  Niagara  Falls  power  house  is  now  being  tested. 
The  armature  for  the  tenth  and  last  dynamo  that 
will  be  installed  in  the  old  building  lias  not  yet 
arrived.  As  soon  as  it  is  received  the  tenth  dynamo 
will  be  put  in  operation. 

A  plan  is  projected  for  developing  a  large  water- 
power  for  operating  the  industries  of  Duluth,  Minn. 
It  is  proposed  to  divert  a  part  of  the  water  from  the 
large  drainage  areas  of  eastern  St.  Louis  and  Lake 
counties  into  the  upper  Cloquet  River.  A  dam  will 
be  built  on  that  stream  at  a  point  796  feet  above  the 
level  of  Lake  Superior.  It  is  the  plan  of  the  com- 
pany to  store  a  part  of  the  flow  in  a  series  of  reser- 
voirs, extending  south  through  Wild  Rice  Lake  to 
the  outskirts  of  Duluth,  and  thence  carry  the  water 
to  the  brow  of  the  hill  back  of  the  city  proper  by 
canal.  From  this  point,  766  feet  above  the  level  of 
the  harbor,  a  hydraulic  pipe  line  will  be  laid  di- 
rectly down  the  bluff  to  a  power  house  on  Rice's 
Point. 


MISCELLANEOUS. 

The  insulated-wire  manufactory  of  Alfred  F. 
Moore,  at  Third  and  Race  streets,  "Philadelphia,  was 
burned  on  March  21st.  The  insurance  on  the  plant 
amounted  to  $233,000,  and  the  loss  was  about  80 
per  cent. 

Tests  were  recently  made  over  a  distance  of  321 
miles  between  New  Orleans  and  Montgomery,  Ala., 
of  a  system  of  lighting  and  refrigerating  railroad 
cars  by  means  of  electrical  power  generated  by  the 
axle.  It  is  said  that  a  temperature  of  30°  Fahrenheit 
was  reached  with  ease  and  maintained  during  the 
entire  run.  When  the  system  is  perfected  it  is  be- 
lieved that  it  will  materially  reduce  the  expense  of 
refrigerating  cars  in  the  South. 


TRADE  NEWS. 


E.  B.  Harding,  Chicago  manager  of  the  Holtzer- 
Cabct  Electric  company  of  Boston,  announces  that 
the  company's  Chicago  office  has  been  removed  to 
the  building  at  397  Dearborn  street,  where  the  office 
and  shipping  rooms  are  combined. 

The  St.  Joseph  Railway,  Light,  Heat  and  Power 
company  of  St.  Joseph,  Mo.,  and  the  Milwaukee 
Harvester  company  of  Milwaukee,  Wis.,  have 
awarded  contracts  to  the  Siegrist  Lubricator  com- 
pany of  St.  Louis,  Mo.,  to  equip  all  of  their  ma- 
chinery with  the  Siegrist  automatic-oiling  system. 

E.  S.  Lea,  well-known  in  arc-lighting  circles 
through  his  connection  with  the  Lea  Manufacturing 
company,  is  now  general  manager  of  the  Anderson 
Tool  Machine  company,  Anderson,  Ind.  Mr.  Lea 
expects  to  place  on  the  market  shortly  a  fine  line 
of  machine  tools  for  electrical  and  other  manufac- 
turers. 

On  March  31st  the  American  Circular  Loom  com- 
pany will  remove  its  Chicago  office  from  the  Mar- 
quette building,  taking  a  well-fitted  and  commodious 
store  at  141  Clinton  street,  where  it  will  carry  a 
large  stock  of  its  steel-conduit  Electroduct.  George 
W.  Patterson,  the  western  representative  of  the  com- 
pany, will  also  continue  to  handle  the  Gordon  prim- 
ary battery,  which  line  he  reports  especially  pros- 
perous this  spring,  the  western  business  having  clou- 
bled  in  the  last  six  months,  owing  principally  to 
the  extensive  adoption  of  the  Gordon  cell  in  central- 
energy  telephone  work. 

The  many  friends  of  William  B.  Wood,  who  was 
until  recently  manager  of  the  sales  department  of 
the  Cornell  Machine  company,  Chicago,  will  be 
gratified  to  learn  that  the  gas-engine  business  is  not 
to  lose  his  services.  Mr.  Wood  is  now  the  Chicago 
manager  of  the  Weber  Gas  and  Gasoline  Engine 
company  of  Kansas  City.     Mr.  Wood  has  opened  a 
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handsome  office  at  1531  Monadnock  block,  Chicago, 
and  he  will  actively  push  the  Weber  business  in  this 
section  of  the  country.  It  will  be  a  matter  of  pleas- 
ure to  Mr.  Wood's  Chicago  friends  to  know  that  in- 
stead of  transferring  his  headquarters  to  New  York, 
as  had  been  figured  upon,  he  remains  a  Chicagoan. 
Mr.  Wood  made  many  friends  at  the  recent  conven- 
tion of  the  Northwestern  Electrical  association  at 
Milwaukee.  The  Weber  Gas  and  Gasoline  engine 
is  so  well  known  as  to  need  no  introduction  to  the 
electrical  trade.  It  has  many  valuable  features.  In 
Mr.  Wood's  hands,  no  doubt,  the  Weber  company 
will  rapidly  increase  its  already  large  business. 


BUSINESS. 

The  Electric  Appliance  company,  Chicago,  is  ex- 
ploiting the  full  line  of  Dayton  fan  motors,  and  is 
anxious  to  hear  from  the  trade  as  to  its  requirements 
for  the  season. 

M.  Goldsmith,  general  manager  for  Goldsmith 
Bros..  Chicago,  the  well-known  refiners  and  assay- 
ers,  has  just  returned  from  a  trip  taken  in  the  inter- 
ests of  the  firm.  Mr.  Goldsmith  was  only  gone  a 
few  days,  but  nevertheless  he  secured  a  nice  batch  of 
orders  for  platinum  sheet  and  wire,  of  which  the 
firm  makes  a  specialty. 

The  Gregory  Electric  company,  54-62  South  Clin- 
ton street,  Chicago,  says  it  has  a  large  stock  of 
dynamos  and  motors  ready  for  immediate  delivery. 
This  company  advertises  for  sale  only  apparatus  that 
is  actually  in  stock  in  its  works,  and  handles  only 
machines  of  established  reputation.  Its  April  bar- 
gain sheet  is  now  in  the  hands  of  the  printer  and 
will  be  sent  on  request. 

The  firm  of  W.  N.  Matthews  &  Bro.,  dealers  in 
electrical  specialties,  Carlton  building,  St.  Louis, 
is  showing  its  usual  enterprise  in  making  valuable 
trade  alliances  and  securing  agencies  for  unique  elec- 
trical specialties.  The  latest  addition  to  the  firm's 
agencies  is  that  for  the  Stombaugh  land  anchor. 
This  device,  which  was  recently  illustrated  in  the 
Western   Electrician,  is  of  special  interest   to  con- 


struction men.     It  is  said  to  be  a  most  effective  de- 
vice for  anchoring  the  ground  end  of  a  guy  line. 

The  Belden-Larwill  Electric  and  Manufacturing 
company,  Fort  Wayne,  Ind.,  manufacturer  of  the 
popular  Belden  system  of  arc  lighting,  reports  that 
the  demand  for  its  lamp  is  increasing  daily.  It  is 
asserted  that  when  the  lamp  was  first  placed  on  the 
market  it  gained  almost  immediate  popularity,  owing 
to  the  fact  that  it  contains  many  desirable  features 
not  found  in  any  other  make  of  lamp.  The  special 
features  of  the  Belden  lamp  are  set  forth  in  an  at- 
tractive catalogue  which  will  be  cheerfully  mailed 
to  interested  parties. 

D.  L.  Bates  &  Bro.,  Dayton,  G.,  manufacturers  of 
the  well-known  Bates  ceiling  fan  motors,  announce 
a  most  encouraging  outlook  for  their  products  dur- 
ing the  coming  season.  The  Bates  fan  motors  have 
been  extensively  used  for  many  years,  and  the  de- 
mand promises  to  be  greater  this  season  than  ever 
before.  The  firm  prides  itself  in  producing  only  the 
best,  and  it  is  said  that  the  workmanship  of  the 
Bates  fans  cannot  be  improved  upon.  The  com- 
pany will  be  glad  to  mail  descriptive  catalogues  to 
those  interested  in  fan  motors. 

The  Western  Electric  company,  in  addition  to  its 
large  line  of  conduit  for  interior  wiring,  has  placed 
in  stock  the  Greenfield  flexible-steel  conduit.  This 
conduit  is  easily  bent  in  any  direction,  but  is  ex- 
tremely rigid  so  far  as  compression  is  concerned. 
One  of  the  particular  features  for  which  it  is  adapted 
is  a  covering  for  lamp  cord.  Flexible  lamp  cord  is 
inserted  in  the  conduit  for  use  with  portable  lamps 
and  devices  for  stage  illumination.  With  this  steel 
covering  the  flexible  cord  is  entirely  protected  from 
abrasion  or  other  mechanical  injuries. 

The  Emerson  Electric  Manufacturing  company, 
St.  Louis,  desires  to  announce  to  the  trade  that  it 
has  shipped  to  its  eastern  office  and  warehouse  at 
New  York  city  the  first  installment  of  its  season's 
stock  of  fan  motors.  The  installment  consists  of  a 
carload  of  assorted  ceiling,  desk  and  bracket  fan 
motors.  The  company  also  announces  that  it  shall 
follow  this   first  car  with  additional   carloads,    and 


shall  have  at  all  times  in  New  York  city  a  large 
and  well  assorted  stock  of  1900-model  Emerson  fan 
motors  and  ceiling  fans.  The  New  York  office  of 
the  Emerson  company  is  in  a  position  to  give  thor- 
oughly satisfactory  service  and  prompt  shipments, 
and  the  trade  in  the  eastern  territory  is  requested 
to  make  full  use  of  this  branch  office  and  warehouse. 

The  Crocker-Wheeler  company  of  New  York  an- 
nounces that  it  is  installing  in  the  new  plant  of  the 
Cudahy  Packing  company  at  Kansas  City,  Kans.,  the 
following  apparatus  for  power  transmission  and 
lighting:  One  350-kilowatt  generator,  speed  130 
revolutions  per  minute,  direct-connected;  one  200- 
kilowatt  generator,  speed  175  revolutions  per  min- 
ute, direct-connected.  The  following  motors:  One 
75-horsepower,  five  50-horsepower,  five  35-horse- 
power,  three  25-horsepower,  two  20-horsepower, 
seven  15-horscpower,  three  10-horsepower,  two  7%- 
horsepower,  three  five-horsepower,  five  three-horse- 
power, and  a  switchboard.  The  Cudahy  Packing 
company  is  also  using  Crocker-Wheeler  apparatus 
for  power  transmission  and  lighting  work  at  its 
Sioux  City  plant. 

The  Michigan  Electric  company  of  Detroit  reports 
that  it  is  exceedingly  busy  in  its  supply  business,  and 
also  in  contracting  and  with  the  manufacturers' 
agencies  it  represents.  Among  recent  contracts  the 
company  has  secured  is  one  for  a  large  electric  sign 
for  Hiram  Walker  &  Sons  of  Walkerville,  Ont.  The 
sign  is  to  be  about  90  feet  long  and  60  feet  high,  and 
will  be  supported  from  the  ground  on  an  inde- 
pendent steel  frame.  About  3,000  special  Bryan- 
Marsh  sign  lamps  will  be  used  in  the  letters,  borders, 
etc.  The  total  cost  will  probably  exceed  $6,000.  The 
company  has  also  secured  an  order  from  the  De- 
troit Citizens'  Street  Railway  company  for  a  1.300- 
kilowatt  installation  of  Chloride  accumulators  to 
be  used  in  regulating  the  load  en  the  main  power 
house.  This  installation,  it  is  said,  will  be  the  larg- 
est storage  battery  for  street-railway  purposes  in 
the  country,  excepting  that  of  the  Metropolitan 
Street  Railway  company  in  New  York.  The  entire 
cost  of  the  installation  will  amount  to  nearly  $200,- 
000. 
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^45,547-  Dry  Galvanic  Element.  Wilhelm  Botz, 
Ludwigshafen,  Germany,  assignor  to  Columbus 
Electricitatsgesellschaft,  Gesellschaft  mit  Besch- 
rankter  Haftung,  Ludwigshafen.  Application 
filed  April  i,  1899. 

The  element  has  a  fluid  electrolyte  closed  by  a  seal 
■which  consists  cf  a  porous  substaoce  impregnated  wilh 
oil,  whereby  the  elemeDt  is  completely  closed  to  the 
passage  of  the  electrolyte  while  permitting  gas  to  escape 
at  ordinary  pressure. 

645.552.  Combined  Sleeper  and  Conduit  for  Elec- 
tric Railways.  William  Courtenay,  New  York, 
N.  Y.     Application  filed  July  17,  1899. 

The  invention  is  a  rail  support  cr  sleeper  of  composite 
stone  which  is  a  nori-conduitor  of  electricity,  the  sleeper 
having  a  longitudinal  passage  fir  wires  and  a  separate 
surface  groove  in  wh  ch  the  rail  rests. 

645.553.  Mine-haulage  Locomotive.  Charles  E.  Da- 
vis, Chicago,  III.,  assignor  to  the  Link  Belt 
Machinery  company,  Chicago,  111.  Application 
filed  May  31,  1894. 

The  locomotive  comprises  two  axles,  one  of  the  axles 
being  swiveled  so  as  to  move  with  relation  to  the  frame 
without  varying  the  horizontal  distance  between  the  axles, 
two  motors  with  series-multiple  connections  to  the  source 
of  electrical  supply,  power-driving  connections  from  each 
motor  to  the  axles  of  the  locomotive,  and  mechanical  coup- 
lings between  the  axles. 

645.570.  Telephone  Appliance.  Charles  E.  Scrib- 
ner,  Chicago,  111.,  assignor  to  the  Western  Elec- 
tric company,  Chicago,  111.  Application  filed 
June  15,  1S96. 

Combined  at  a  sub-station  are  a  telephone  exchange,  a 
transmitting  telephone  of  low  resistance  and  a  supply 
storage  battery  therefor,  a  primary  battery,  a  circuit  of  the 
stcraee  battery  through  the  telephone,  a  circuit  of  the 
primary  battery  through  the  storage  battery,  and  a  tele- 
phone switch  adapted  to  break  the  connection  of  the 
primary  battery  with  the  storage  battery  and  to  close  the 
circuit  of  the  storage  battery  with  the  telephone,  the  nor- 
mal electromotive  force  of  the  primary  battery  being  sub- 
stantially equal  to  the  maximum  electromotive  force  of 
"the  storage  battery. 

645.571.  Telephone-exchange  Apparatus.  Charles 
E.  Scribner,  Chicago,  111-,  assignor  to  the  West- 
ern Electric  company,  Chicago,  111.  Application 
filed  November  16,  1896. 

A  metallic-circuit  telephone  line  extending  from  a  sub- 
station to  a  central  office  is  combined  with  a  source  of 
current  at  the  central  office  included  in  a  branch  from 
both  limbs  of  the  line  in  multiple  to  a  return  conductor,  a 
signal-controlling  instrument  included  in  one  limb  of  the 
line  at  the  central  office,  a  local  storage  battery  at  the 
sub-station  included  in  a  branch  from  the  other  limb  of 
the  line  to  the  return  conductor,  and  a  switch  at  the  sub- 
station for  controlling  the  flow  of  current  through  the 
limb  which  includes  the  signal-controlling  instrument. 

645.572.  Automatic-calling  Appliance  for  Telephone 
Tiunk  Lines.  Charles  E.  Scribner,  Chicago,  111., 
assignor  to  the  Western  Electric  company,  Chi- 
cago, 111.     Application  filed  March  9,  1898. 

Combined  with  trunk  lines  and  terminal  plugs  thereof 
for  use  in  multiple  switchboards  is  an  electromagnetic 
appliance  by  means  of  which  one  magnet  applies  calling 
current  to  a  telephone  line  with  which  connection  is 
made,  bat  is  deprived  of  current  and  closes  the  break  in 
the  plug  circuit  when  the  telephone  at  the  called  station  is 
taken  for  use. 

645.573.  Electric  Mine  Bell.  Barry  Searle,  Mont- 
rose, Pa.    Application  filed  August  7,  1899. 

An  automatic  magnetic  make-and-break  mechanism  is 
combined  with  a  hermetically  closed  casing  for  the  mech- 
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anisra,  a  movable  member  proje-ting  through  the  rasing 
and  controlled  by  the  magneto  make-and-break  mechan- 
ism, and  a  gas-tight  liquid  seal  through  which  the  member 
passes,  together  with  a  hammer  mounted  on  the  member 
and  a  bell  against  wheh  the  hammer  strikes. 

645,576.  System  of  Transmission  of  Electrical  En- 
ergy. Nikola  Tesla,  New  York,  N.  Y.  Appli- 
cation filed  September  2,  1897. 

A  method  of  transmitting  electrical  energy  through  the 
natural  media  is  described  which  consists  in  generating 
current  impulses  of  relatively  low  electromotive  force  at 
a  generating  station,  utilizing  such  impulses  to  energize 
the  primary  of  a  transformer,  generating  by  means  of  such 
primary  circuit  impulses  in  a  secondary  surrounded  by 
the  primary  and  connected  to  the  earth  and  to  an  elevated 
terminal  of  sufficiently  high  electromotive  force  to  render 
elevated  air  strata  conducting,  causing  thereby  impulses 
to  be  propagated  through  the  air  strata,  collecting  or  re- 
ceiving the  energy  of  such  impulses  at  a  point  distant 
from  the  generating  station,  by  means  of  a  receiving  cir- 
cuit connected  to  the  earth  and  to  an  elevated  terminal, 
and  utilizing  the  energy  so  received  to  energize  a  second- 
ary circuit  of  low  poteLtial  surrounding  the  receiving 
circuit.     (See  cut.) 


NO.    645.576. 

645,588.  Fire-alarm  Apparatus.  Albert  F.  Dodd- 
ridge, Chicago,  111.,  assignor  of  one-half  to  Mor- 
ton M.  Curry,  Chicago,  111.  Application  filed 
October  28,  1899. 

In  the  apparatus  described  are  a  normally  closed  prim- 
ary circuit  consisting  of  a  fusible  plug  or  cut-out,  a  relay 
magnet  adapted  when  the  circuit  is  broken  to  start  an  in- 
dependent alarm  mechanism  and  a  source  of  electrical 
energy,  an  alarm  bell  adjac=nt  to  and  so  connected  with 
the  cut-out  that  when  the  fuse  is  burned  out  the  bell  is  in- 
serted in  the  circuit,  and  means  for  substantially  simul- 
taneously cutting  the  magnet  out  of  the  circuit. 


645,599-  Automatic  Fire  Alarm.  Charles  Law,  Pitts- 
ton,  Pa.     Application  filed  May  29,   1899. 

In  the  aDDaratus  are  a  connector  having  a  spr  ng  a'm 
integral  therewith,  a  binding  post  having  a  slot  and 
notches,  the  arm  engaging  the  slot,  and  a  fusible-metal 
plug  in  one  of  the  notches  adapted  tD  compress  the  arm. 

645,603.  Device  for  Locating  Grounds  on  Electric 
Circuits.  Matthew  J.  Myers.  Syracuse,  N.  Y. 
Application  filed  June  17,  1896. 

A  device  for  locating  an  unknown  around  on  a  metallic- 
decric  c;rcu;t  is  described.  It  combines  an  indi.-ator  for 
deiermining  the  position  cf  the  ground,  oppositely  acting 
maenetizing  members  for  moving  the  indicator  in  different 
directions,  the  members  being  connected  respectively  to 
the  branches  or  limbs  of  the  circuit,  and  a  source  of 
electric  enerey  connected  to  the  ground  and  to  both  mag- 
netizing members. 

645.612.  Method  of  Distributing  Energy.  George 
Westinghouse,  Pittsburg,  Pa.  Application  filed 
January  11,  1899. 

The  method  of  operating  a  long-dis'ance  electric  rail- 
way is  mentioned  which  consists  in  supplying  electric 
current  by  local  generators  to  different  sections  of  the 
electric  railway,  automatically  indicating  at  the  generators 
the  electrical  demands  upon  the  several  sections,  and 
operating  the  generators  in  correspondence  to  such  de- 
mands. 

645.613.  Apparatus  for  Distributing  Energy.  George 
Westinghouse,  Pittsburg,  Pa.  Application  filed 
November  13,  1899. 

A  combined  gas  and  electric  system  of  distribution  for 
electric-railway  service  is  described.  It  consists  of  an 
electric-supply  conductor  for  the  railway,  a  series  of  elec- 
tric generators  located  at  intervals  along  the  line  of  the 
railway,  a  gas  engine  for  driving  each  of  the  generators,  a 
general  gas-supDly  system  for  furnishing  gas  to  all  of  the 
gas  engines,  and  indicating  or  signaling  devices  for  indi- 
cating at  the  respective  generators  the  approach  and  de- 
parture of  trains  upon  the  railway.     (See  cut,  next  page.) 

645,615.  Electric  Insulation  for  Railways.  James  E. 
Wright,  Omaha,  Neb.  Application  filed  Febru- 
ary 25,  1899. 

The  insulation  combines  the  tread  rail  provided  with  a 
bousing  in  contact  with  the  lower  side  of  the  tread,  insul- 
ating members  disposed  within  the  housing,  each  member 
being  provided  with  a  reeistering  recess,  an  electric  feed 
wire  fitting  the  recess  and  supported  thereby  in  combina- 
tion with  a  trolley  wheel  carried  by  a  conveyor  tube,  the 
tube  being  provided  with  means  for  keeping  the  trolley  in 
contact  with  the  electric  wire. 

645.640.  Storage-battery  Cell.  Rufus  N.  Chamber- 
lain, Depew,  N.  Y.,  assignor  to  Charles  A. 
Gould,  Port  Chester,  N.  Y.  Application  filed 
August  25,  1899. 

A  duplex  or  multiple  cell  is  described  which  has  the 
partition  which  separates  adjoining  cells  provided  in  its 
top  with  a  depression,  forming  a  trap  for  intercepting 
moisture. 

645.641.  Illuminated  Sign.  George ,  J.  Ferguson, 
Olyphant,  Pa.    Application  filed  June  5,  1899. 

'    The  sign  is  illuminated  by  incandescent  lamps. 

645,646.  Electric  Railway.  Edmund  C.  Morgan, 
Chicago,  111.,  assignor  to  the  Electric  Haulage 
and  Manufacturing  company,  Brazil,  Ind.  Ap- 
plication filed  September  2,  189S. 

The  invention  comprises  a  truck,  a  track  upon  which  the 
truck  is  mounted,  a  supplemental  rail  having  a  lonii- 
tudinal  groove  or  channel,  an  electric  conductor  arranged 
in  the  groove  or  channel  so  as  to  lie  beneath  or  within  the 
surface  of  the  rail,  an  electric  motor  carried  by  the  truck, 
a  contact  device  for  conveying  current  from  the  conductor 
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to  ibe  motor,  feed  wheels  carried  by  the  truck  and  ar- 
ranged to  grip  the  supplemental  rail,  and  gearing  actuated 
by  the  motor  for  rotating  the  wheels. 

645.647.  Third  or  Traction  Rail  for  Electric   Rail- 

Edmund  C.  Morgan,  Chicago,  111.,  as- 
signor to  the  Electric  Haulage  and  Manufactur- 
ing company,  Brazil,  Ind.  Application  filed  No- 
vember 30,  1S98. 

Ao  insulating  third  or  traction  rail  is  described  which 
has  a  longitudinal  groove  or  channel  adapted  to  receive  a 
cond actor,  the  rail  having  transverse  openings  formed 
therein  at  suitable  intervals  and  conductor-stretching  de- 
vices arranged  in  the  openings. 

645.648.  Electric  Railway.  Edmund  C.  Morgan, 
Chicago,  111.,  assignor  to  the  Electric  Haulage 
and  Manufacturing  company,  Brazil,  Ind.  Ap- 
plication filed  November  30,  1898. 

In  the  railway  are  a  track,  a  truck  mounted  thereon,  a 
third  or  traction  rail,  gripping  wheels  arranged  to  grip 
the  rail,  a  motor  mounted  oo  the  truck,  gears  actuated  by 
the  motor  for  positively  rotating  the  wheels,  swinging 
arms  pivotally  mounted  concentric  with  the  axis  of  rota- 
tion of  the  gears  and  carrying  the  wheels,  and  means  for 
IDE  the  arms  together  or  spreading  them  apart. 
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645,634.  Third  Rail  for  Electric  Railways.  William 
V  P.  Willard.  Jr.,  Hull,  Mass.  Application  filed 
July  13.  1899. 

In  a  third-rail  system  are  a  contact  rail,  a  switch  box 
carrying  a  push  rod  suitably  connected  thereto,  in  com- 
bination wnh  a  stationary  switch  member,  a  conductor 
connected  thereto,  a  switch  lever  and  means  connecting 
the  push  rod  with  the  switch  lever,  whereby  a  reciprocation 
of  the  push  rod  in  either  direction  will  bring  the  switch 
member  into  electrical  engagement. 

645,671.  Electric  Meter.  Edwin  W.  Rice,  Jr.. 
Schenectady,  N.  V.,  assignor  to  the  General 
Electric"  company  of  New  York.  Application 
filed  December  20,  1899. 

The  meter  comprises  an  operating  motor,  a  field-magnet 
coil  i  1  series  with  the  translating  devices,  an  armature  in 
shunt  relation  thereto,  an  auxiliary  starting  coil  in  circuit 
with  the  armature,  and  oce  or  more  demagnetizing  coils 
on  the  armature  cut  in  when  its  commutator  segment  en- 
gages its  bru=h. 

15 .'-74.  Regulation  of  Dynamo-electric  Machines. 
Charles  P.  Steinmetz,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  company  of  New 
York.     Application  filed  December  15,  1899. 

A  double-current  generator  having  direct-current  shunt 
and  series  field  windings,  means  for  automatically 
compensating  for  the  demagnetizing  effect  of  the  direct- 
current  armature  reaction,  and  separate  means  for  com- 
pensating for  the  effects  of  the  alternating-current  arma- 
ture reaction  are  combined  with  a  rotaty  converter 
supplied  from  the  alternating-current  transmibsion  lines  of 
the  generator  and  means  for  varying  the  field  of  Ihe  con- 
verter with  variation  of  load.     {See  cut.) 

645.675.  High-potential  Apparatus.  Elihu  Thom- 
son, Swampscott,  Mass.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York,  Applica- 
tion filed  December  26,  1899. 

Means  for  generating  high-potential  electricity  are  de- 
scribed which  comprise  a  source  of  pulsating  electrical 
current,  a  continuously  rotating  device,  a  plurality  of  con- 
denser plates,  contacts  carried  by  the  rotating  device  for 
connecting  the  condenser  plates  in  parallel  relation  to  the 
source  of  current,  angularly  displaced  contacts  for  dis- 
siinultaneously  connecting  the  condenser  plates  in  series, 
and  collecting  terminals  for  the  points  of  maximum  poten- 
tial in  the  condenser. 

645,684.  Electrically  Operated  Switch.  Edwin  M. 
Hewlett,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed 30,  1898. 

Combined  with  an  electric  switch  which  it  is  desired  to 
move  and  to  maintain  for  a  time  in  the  position  to  which 
it  has  been  moved  are  an  eleciromotive  device  for  con- 
trolling the  movement  of  the  switch,  a  circuit  of  large  cur- 
rent capacity  which  energizes  the  device  to  move  the 
switch  and  break  its  own  continuity,  and  a  circuit  of  less 
current  capacity  which  energizes  the  device  to  maintain 
the  switch  in  the  position  to  which  it  has  been  moved. 

645,690.  Section  Insulator  and  Switch  Therefor. 
George  K.  Mair,  Schctu-ctady,  N.  Y.,  assignor 
ti»  the  General  Electric  company  of  New  York. 
Application  filed  December  11,  1S99. 


A    trolley-supply   -.. 
a     plurality    of    insula 
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ribed  which  comprises 
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a  plurality  of  insulated  trolley  sections,  mechanically 
operated  switches  controlled  by  the  transit  of  the  trolley 
for  progressively  cutting  in  the  sections,  and  means  for 
preventing  an  arc  at  the  switch  points  when  the  switch  is 
thrown. 


prevent 
thrown. 

'  i  1 3,736.  Low-water  Alarm. 
I. .in.  liiiii,  Corunna,  Mich, 
ccmber  15,  1899. 


William     D.      Mc- 
AppHcation  filed  Dc- 


Tbe  inventor  describes  the  combination  with  a  boiler  of 
an  expansible  tube  mounted  upon  the  boiler  and  com- 
municaiiog  with  the  interior  thereof,  a  lever  pivoted  to  the 
top  of  the  expansible  tube,  a  non-expansible  rod  standing 
adjacent  to  the  tube  and  having  the  lever  fulcrumed  in  its 
upper  end,  the  rod  being  adjustable  longitudinally,  a  sec- 
ond non-expansible  rod  standing  adjacent  to  the  tube  and 
carrying  a  circuit  closer  adapted  to  be  actuated  by  the 
free  end  of  the  lever,  and  an  electric  circuit  including  a 
sigoal  and  the  circuit  closer 


645-750-  Storage  Battery.  Patrick  Kennedy,  New 
xork,  N.  Y.  Application  filed  March  16,  1899. 
Renewed  March  1,  1900. 

A  cellular  plate  for  carrying  the  active  material  of  a 
storage  battery  is  composed  of  a  non-conducting  and 
clastic  or  yielding  material  and  has  cells  in  the  opposite 
sides  and  channels  communicatiug  with  the  inner  ends  of 
the  cells  and  constructed  and  arranged  lor  the  insertion 
lengthwise  of  the  bars  of  a  conducting  grid. 

645,764.  Train-controlling  Apparatus  for  Electric 
Cars.  August  Sundh,  Yonkers,  N.  Y.  Applica- 
tion filed  August  17,  1899. 

In  an  electric  car-train  system  are  train  ropes  and  pul- 
leys connected  from  car  to  car,  and  the  motor-controller 
shafts  of  the  respective  cars  connected  with  the  train-rope 
pulleys  thereof  for  actuating  the  train  ropes  from  any  one 
of  the  controllers  and  thereby  actuating  the  other  con- 
trollers. 

645-76"5-  Controlling  Apparatus  for  Electric  Cars. 
August  Sundh,  Yonkers,  N.  Y.  Application 
filed  August  26,  1899. 

The  apparatus  comprises  an  electric  motor  and  its  bar- 
rel-switch controller  a  solenoid  motor  mechanically 
geared  with  the  barrel  switch  for  actuating  it  step  by  step 
in  both  forward  and  backward  movements,  and  a  govern- 
ing switch  for  the  solenoid. 

645,766.  Controlling  Device  for  Mechanical  Appa- 
ratus. August  Sundh,  Yonkers,  N.  Y.  Applica- 
tion filed  September  9,  1899. 

One  claim  reads:  The  cornbinttion  of  a  machine  or 
apparatus  requiring  to  be  controlled,  with  an  electric  cir- 
cuit; a  circuit  closer  and  breaker  composed  of  two  mova- 
ble terminals,  one  manually  adjustable  for  the  purpose  of 
moving  it  against  and  along  the  surface  of  the  other  to  a 
predetermined  setting  point  and  thereby  more  or  less  pro- 
longing the  duration  of  the  closure  of  the  circuit;  means 
for  mechanically  operating  the  other  terminal  by  motion 
derived  from  the  machine  or  apparatus  caused  to  be 
started  by  the  current  flowing  through  the  closed  circuit, 
and  thereby  effecting  the  automatic  breaking  of  the  cir- 
cuit concurrently  with  the  completion,  by  the  mechanically 
moved  terminal,  of  a  range  of  movement  corresponding  in 
length  to  the  length  of  the  range  of  previous  movement 
of  the  manually  adjusted  terminal,  but  proportioned  in 
time  to  the  relative  speeds  of  the  machine  or  apparatus  to 
be  cootralled   and  the  mechanically  operated  terminal. 

645.767-  Controller  for  Electric-railway  Cars.  Au- 
gust Sundh,  Yonkers,  N.  Y.  Application  filed 
September  25,  1899. 

In  an  electric  car  combined  with  the  electric  mo'or  and 
barrel  switch  are  a  compressed-fluid  actuator  for  the 
switch,  means  for  controlling  the  actuator  consisting  of 
electromagnetic  valve-opening  mechanism  and  a  govern- 
ing circuit  closer  therefor  in  the  control  of  the  raotorman. 
and  valve-closing  mechanism  automatically  actuated  syn- 
chronously with  the  operation  of  the  barrel  switch . 

645-774-  Continuous-current  Transformer.  Alfred 
Wydts  and  Gu stave  Weissmann,  Paris,  France. 
Application  filed  May  12,  iSgg. 

An  electrical  apparatus  is  desciibed  comprising  a  direct- 
current  generator,  stationary  cui  rent-conveying  devices, 
such  as  brushes,  cennected  with  the  generator,  field  mag- 
nets, a  rotary  armature  consisting  of  coils  aDd  collector 
sections,  the  number  cf  which  is  greater  than  that  of  the 
current-supply  brushes,  which  are  adapted  to  engage  the 
sections,  stationary  collecting  devices  for  taking  an  alter- 
n  -ting  current  off  the  same  collector  sections  as  they 
rotate  with  the  armature,  a  transformer  for  converting  the 
alternating  current  into  one  of  different  voltag-1,  and  a  rec- 
tifier operatively  connected  with  the  armature  to  move 
synchronously  therewith,  the  rectifier  consisting  of  a  rotary 
ring  divided  into  as  many  sections  as  there  are  pole  pieces 
of  the  field  magnets,  sttiionary  brushes  connected  with 
the  secondary  coil  of  the  transformer  and  engag  ng  the 
rine,  ap  urality  of  continuous  rotary  rings,  one  for  each 
section  of  the  divided  ring  and  connected  with  the  sec- 
tions individually,  and  stat'onary  col'ecting  brushes 
engaging  the  c  ntinuous  rings.     (Se;cut.) 
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645.784.  Electric  Arc  Lamp.  Edward  L.  Bowen, 
McComb  City,  Miss.  Application  filed  Decem- 
ber 8,  1899. 

In  the  lamp  are  carbon  holders,  racks  to  which  holders  are 
attached,  a  pinion  meshing  with  the  racks  for  moving  them 
in  opposite  directions,  a  rotary  shaft  having  driving  connec- 
tion with  the  pinion,  gear  wheels  on  the  shaft,  a  laterally 
swinging  shaft,  a  pinion  on  the  shaft  adapted  for  engage- 
ment with  either  one  of  the  gear  wheels  on  the  rotary 
shaft,  means  for  rotating  the  laterally  swinging  shaft,  an 
electromagnet  arranged  in  the  lamp  circuit  and  adapted 
to  move  the  pinion-carrying  shaft  in  one  direction,  and  a 
spring  for  moving  the  shaft  in  the  opposite  direction,  the 
strength  of  the  electromadnet  and  spring  being  so  related 
that  when  an  arc  is  formed  between  the  lamp  electrodes, 
the  laterally  swinging  shaft  will  be  held  in  position  to  bold 
the  pinion  thereon  out  of  engagement  with  both  of  the 
gear  wheuls. 


645,785.  Holder  for  Electroplating.  William  Y. 
Buck,  Bristol,  Conn.  Application  filed  Septem- 
ber 22,  1899. 

The  holder  consists  of  a  flat  rack  made  of  electrically 
conductive  wire  doubled  and  twisted  together,  and  having 
angular  meshes  formed  by  and  between  the  separate 
strands  of  the  wire,  in  combination  with  a  similarly  cot- 
ductive  handle,  which  is  rigidly  and  electrically  united 
with  the  rack,  and  is  adapted  to  hold  the  same  suspended 
in  bath. 

645,786;  Art  of  Electroplating.  William  Y.  Buck, 
Bristol,  Conn.    Application  filed  July  15,  1899. 

An  improvement  in  the  art  of  electroplating  is  men- 
tioned which  consists  in  holding  between  two  anodes  in 
an  electrolytic  bath  two  pieces  of  work  facing  toward  and 
near  each  otbc,  and  in  passing  current  from  the  anodes 
throueh  the  plating  solution  to  the  work  held  in  that 
position. 

645.809.  Controlling  Device  for  Electric  Switches. 
Edward  W.  Hammer,  Chicago,  III.  Application 
filed  August  31,  1899. 

This  is  a  switch  comprising  a  movable  arm.  a  part 
thereon,  a  friction  strap  associated  with  the  part,  an  elec- 
tromagnet provided  with  an  armature  to  which  the  strap 
is  connected,  the  parts  so  arranged  that  the  strap  is  moved 
to  an  operative  position  by  the  movement  of  the  armature. 
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645,839-  Signal  for  Railways.  Clarence  A.  Stimp- 
son,  Philadelphia,  Pa.  Application  filed  August 
8,  1899. 

An  electric  signal  for  an  electrc  railway  combines  the 
main  track  and  trolley  wire,  a  signal  circuit  extending  be- 
tween distant  points  on  the  railway,  one  end  of  the  circuit 
being  connected  with  the  trolley  wire  and  4he  other  end 
wiih  the  ground  or  return  circuit,  a  normally  closed  switch 
connecting  the  signal  circuit  with  the  trolley  wire  and 
adapted  to  be  opened  on  the  passing  of  ihe  trolley  or  cur- 
rent collector  of  the  car,  an  electromagnet  and  armature  at 
the  distant  end  of  the  signal  circuit  adapted  to  control  a 
danger  signal,  a  ground  switch  controlled  by  the  armature 
to  open  or  close  the  signal  circuit,  and  means  adjacent  to 
the  danger  signal  opeiated  by  the  trolley  of  the  car  for 
cksing  ihe  ground  switch  and  causing  the  danger  signal 
to  be  thrown  to  safety  position 

645,848.  Electric-light  Hanger.  Duncan  Brown, 
Vancouver,  Canada.  Application  filed  October 
21,  1S99. 

The  hanger  has  a  reflector  with  a  hollow  b  >ss  on  its  rpar 
side  and  a  stem  communicating  therewith,  arms  radiating 
f'om  the  stem  and  passing  outward  and  downward,  ai.d 
lights  secured  to  the  deflected  ends  of  the  arms  and  placed 
in  a  converging  positicn  on  a  plans  in  front  of  the  plane 
of  the  reflector's  rim. 

645,903.  Motor-vehicle  Brake.  Elmer  A.  Sperry. 
Cleveland,  Ohio.  Original  application  filed 
September  16,  1809.  Divided  and  this  applica- 
tion filed  October  30,  1899. 

In  an  electric-motor  vehicle  are  an  electric-brake  mag- 
pet  for  arresting  the  mot  on  of  a  revolving  vehicle  wheel 
mounted  rigidly  upon  an  axle,  a  wheel  loose  upon  the  axld 
and  means  for  retracting  the  magnet  from  the  wheel. 

645,907.  System  of  Electrical  Transmission.  Fred- 
erick Bedell,  Ithaca,  N.  Y.  Application  filed  July 
5.  1899. 

In  a  system  for  distributing  energy  by  maintained  elec- 
tric currents,  the  method  of  transmitting  maintained  cur- 
rents of  different  character  over  the  same  conductors 
which  consists  in  applying  at  a  point  of  given  potential  to 
conductors  carrying  a  maintained  current  under  constant 
potential  a  second  electromotive  force  and  withdrawing  a 
second  maintained  current  therefrom  at  a  determined 
point  of  the  same  potential. 

645,910.  Process  of  Locating  Metallic  Minerals  or 
Buried  Treasures.  Fred  H.  Brown,  Chicago,  111. 
Application  filed  July  17,  1899. 

The  process  of  locating  metallic  or  other  conducting 
substances  in  the  earth  is  described  which  consists  in 
establishing  a  circuit  of  alternating  current  through  a 
definite  distance  of  the  earth,  then  measuring  the  resist- 
ance to  such  current,  then  establishing  a  circuit  of  similar 
current  through  the  same  distance  of  the  earth  at  various 
other  points  in  the  same  vicinity  and  measuring  the  re- 
sistance to  such  current  at  each  point,  and  finally  com- 
paring such  measurements. 

645,917.      Telephone-call    Register.      William    Gray, 
Hartford,  Conn.,  assignor  to  the  Gray  Telephone 
•    Pay  Station  company,  Hartford,  Conn.     Appli- 
cation filed  October  12,   1898. 

In  the  register  are  a  main  register,  a  primary  register,  a 
register-operating  device,  and  connections  between  the 
device  and  the  registers  for  changing  the  characters  on  the 
primary  register  at  each  operation  and  those  of  the  main 
reeister  at  a  succeeding  operation  of  the  register-oper- 
ating device. 

645,920.  Method  of  Reproducing  Phonograph 
Records.  Thomas  B.  Lambert,  Chicago,  111.,  as- 
signor of  three-fifths  to  Brian  F.  Philpot  and 
Joseph  Powell,  Chicago,  111.  Application  filed 
August   14,   1899. 

The  method  consists  in  first  forming  a  record  on  a  cylin- 
der of  wax  or  other  relatively  soft  material,  rendering  the 
surface  of  the  wax  cylinder  electrically  conductive  and 
electrolytically  depositing  metal  thereon,  forming  a  matrix 
and  then  outwardly  expanding  under  pressure  within  the 
matrix  a  cylinder  or  tube  of  softened  material  sufficiently 
thick  to  maintain  its  shape  during  and  after  the  act  of  dis- 
engagement from  the  matrix,  and  finally  removing  the  cyl- 
inder or  tube  by  direct  longitudinal  movement. 

Design. 
32,366.    Storage-battery  Plate.    John  B.  Conrad,  Chi- 
cago, III.     Application  filed  February  14,  1900. 
Term  of  patent,  seven  years. 
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The  Paris  Exposition. 

By  A.  de  Courcy. 

A  visit  to  the  electrical  portion  of  the  Paris  Ex- 
position shows  that  the  work  15  now  being  carried 
on  rapidly.  Fig.  I  shows  the  present  [March  19th] 
state  of  the  Electrical  Palace  and  the  great  electrical 
fountain.  It  will  be  remembered  that  the  Electrical 
Palace  is  situated  at  one  end  of  the  ground  known 
as  the  Champs  de  Mars,  which  has  been  the  site  of 
numerous  expositions  held  at  Paris  during  the 
past  years,  the  Eiffel  Tower  being  at  the  other  end 
of  the  grounds,  near  the  Seine.  The  main  buildings 
of  this  part  of  the  exposition  border  the  Champs  de 
Mars  on  three  sides,  that  on  the  rear  being  con- 
stituted by  the  Electrical  Palace  and  fountain.  These 
main  buildings  have  a  series  of  upper  and  lower 
arcades  throughout  the  whole  length,  and  this  motif 
is  carried  around  to  each  side  of  the  fountain,  as 
will  be  seen  in  the  picture.  The  arcade  is  sur- 
mounted by  an  ornamental  balustrade,  and  the  great 
arch  of  the  fountain  completes  this  decorative  effect. 
The  central  niche  of  the  fountain,  from  which  the 
main  cascade  is  to  flow,  is  partly  covered  by  scaf- 
folding in  the  photograph, 
but  below  may  be  seen 
the  lower  series  of  basins, 
constructed  in  cement, 
over  which  the  water  will 
flow  into  the  large  basin 
shown  in  the  front  of  the 
illustration.  Below  the 
flow  of  this  main  basin  an 
excavation  has  been  made 
to  a  depth  of  about  10 
feet,  which  is  necessary  in 
order  to  accommodate  the 
different  systems  of  pip- 
ing, as  well  as  the  elec- 
trical arrangements  for  the 
illumination  of  the  foun- 
tain. A  series  of  open- 
ings has  been  made  in 
the  floor  of  the  basin  in 
the  fcrm  of  rosettes, 
through  which  the  light 
will  be  projected  up  from 
below.  There  will  be  two 
large  rosettes  and  four 
smaller  ones. 

On  either  side  of  the  ba- 
sin a  handsome  staircase 
will  lead  up  to  the  galler- 
ies, which,  passing  under- 
neath the  arcades,  con- 
tinue behind  the  fountain. 
From  these  galleries  one  fig 

may  enter  directly  to  the 

second  floor  of  the  Electrical  Palace.  The  interior 
disposition  may  be  seen  in  Fig.  2,  page  216,  where 
the  foreground  shows  a  part  of  the  dynamo  room 
on  the  ground  floor,  from  which  two  staircases, 
shown  farther  back,  lead  up  to  the  second  floor, 
which  extends  across  the  Electrical  Palace  in  the 
center.  The  palace  and  the  two  dynamo  rooms,  one 
on  each  side,  thus  form  one  continuous  building, 
the  dynamo  room  shown  in  front  being  devoted  to 
machines  of  French  make  and  that  in  the  rear  to 
foreign  makes.  [A  reference  to  the  plan  on  page 
2.  Western  Electrician  of  January  6,  1900,  will  make 
the  arrangement  clear.]  The  upper  floor  of  the 
Electrical  Palace  has  a  number  of  large  openings 
which  are  to  be  surrounded  by  balustrades.  These 
have  been  necessary  in  order  to  admit  light  to  the 
lower  floor,  which  will,  however,  be  brilliantly 
lighted  up  by  arc  and  incandescent  lamps.  The 
second  floor  continues  back  to  the  left,  where  an 
additional  space  is  added  for  the  exhibits  in  the 
shape  of  a  series  of  galleries  surrounding  an  open 
space,  below  which,  on  the  ground  floor,  will  be  in- 
stalled a  number  of  engines  and  dynamos,  as  well 
as  other  machines,  which  are  in  addition  to  those 
in  the  dynamo  rooms  proper.  In  like  manner,  an 
additional  space  has  been  allotted  to  dynamos  and 
engines  to  the  right  of  the  dynamo  rooms,  on  either 
side,  thus  encroaching  upon  the  main  buildings, 
which  commence  here  and  extend  along  each  side 
of  the  grounds.     To  the  left  of  the  dynamo  rooms 


a  gallery  about  40  feet  wide  runs  along  the  whole 
length,  forming  a  continuation  of  the  second  floor 
of  the  Electrical  Palace.  This  will  be  seen  on  the 
left  of  Fig.  2.  In  these  galleries  a  number  of  ex- 
hibits are  to  be  installed. 

The  large  crane  which  has  been  erected  in  the 
French  section  (Fig.  2)  was  built  by  Jules  Leblanc 
of  Paris,  and  is  composed  of  a  pyramidal  support, 
braced  by  horizontal  and  oblique  pieces.  This 
pyramid  supports  a  circular  platform,  carrying  a 
circular  crown  of  rollers,  about  12  feet  in  diameter, 
forming  a  bearing  upon  which  the  horizontal  cross- 
beam can  rolate.  The  cross-beam  is  held  in  the  cen- 
ter by  a  vertical  pin  turning  in  a  socket.  '  The  hori- 
zontal beam  carries  on  one  side  the  carriage  con- 
taining the  motors  and  lifting  apparatus,  and  on 
the  other  a  counterweight  to  balance  the  crane. 
The  motor  working  the  running  wheels  of  the  crane 
is  placed  above  in  the  center  of  the  platform.  The 
normal  lifting  power  is  25  tons,  which  may  be 
raised  to  a  height  of  40  feet,  and  the  maximum 
radius  described  by  the  carriage  is  35  feet.  The 
track  is  made  up  of  two  rails  placed  side  by  side, 
separated  at   short  intervals  by   round   iron   pieces, 
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thus  forming  a  kind  of  rack,  with  which  the  pinion 
of  the  crane  engages  in  order  to  propel  it.  This 
pinion  is  operated  by  a  shaft  which  passes  down 
to  it  from  the  motor  above.  The  crane  rolls  upon 
eight  wheels  placed  one  after  the  other  in  four 
pairs.  The  distance  between  the  rails  is  about  20 
feet,  thus  giving  an  ample  passageway  below  the 
crane;  a  loaded  freight  car  may  pass  underneath  it, 
still  leaving  room  to  pass  on  either  side. 

In  the  view  of  the  dynamo  room  for  the  foreign 
section,  shown  in  Fig.  3,  will  be  seen  another  large 
crane  which  has  been  erected  by  a  German,  Carl 
Flohr  of  Berlin.  This  crane  is  formed  of  two 
straight  side  pieces  of  trellis-work,  surmounted  by 
an  arch  which  takes  somewhat  the  profile  of  the 
roof.  Below  this  arch  the  horizontal  beam  extends 
across  and  connects  the  side-pieces.  This  crane 
rolls  on  a  track  which  is  laid  on  either  side  of  the 
hall,  the  tracks  being  about  90  feet  apart.  Each 
track  is  formed  like  those  of  the  French  crane,  by 
two  heavy  rails  placed  side  by  side.  The  base  of 
the  crane  rests  upon  two  strong  carriages,  built 
of  iron  plate,  each  of  which  rolls  on  four  wheels 
placed  tandem.  The  crane  is  designed  tc  lift  25 
tons  to  a  height  of  40  feet.  The  horizontal  beam  is 
about  45  feet  from  the  ground  and  the  top  of  the 
arch  about  60  feet.  There  are  three  motors  in  all. 
To  move  the  crane  at  the  rate  of  1Y2  feet  a  second, 
26  horsepower  is  necessary;  to  lift  the  maximum 
load  at  about  two  inches    a    second    requires    36 


horsepower.  The  carriage  is  propelled  by  a  motor 
of  15  horsepower.  For  all  these  motors  direct  current 
is  used,  at  220  volts.  The  total  weight  of  the  iron- 
work is  estimated  at  75  tons,  and  that  of  the  me- 
chanical parts,  motors,  etc.,  at  30  tons.  The  current 
is  taken  from  rubbing  contacts  moving  upon  cop- 
per bars  placed  at  one  side.  Midway  up  the  left- 
hand  side  may  be  seen  the  platform  which  carries 
the   switchboard  and  apparatus. 

The  installation  of  the  dynamos  is  now  going  on 
rapidly,  as  is  indeed  necessary  in  order  that  they 
shall  be  ready  within  reasonable  time.  As  the  offi- 
cial opening  has  been  fixed  for  the  15th  of  April, 
it  is  not  hard  to  predict  that  they  will  not  be  all 
in  place  and  in  running  order  by  that  time,  although, 
as  the  foundations  and  underground  work,  steam 
a-nd  water  piping,  etc.,  have  been  completed  some 
time  ago,  the  machines  can  be  rapidly  mounted, 
seeing,  too,  that  each  machine  is  installed  by  a 
different  company,  which  can  easily  increase  the 
number  of  its  workmen,  if  necessary.  At  present 
the  German  section  is  the  farthest  advanced,  this 
being  at  the  extreme  end  of  the  foreign  dynamo 
room  (Fig.  3),  where  will  be  seen  on  the  right  the 
machines  which  have  been 
erected  by  Siemens  & 
Halske  of  Berlin  and 
Schuckert  &  Co.  of  Nur- 
emberg, and  on  the  other 
side  a  small  crane  which 
has  been  installed  for  plac- 
ing the  large  Helios  ma- 
chine. A  detailed  view  of 
the  Siemens  &  Halske  set 
will  be  seen  in  Fig.  4.  In 
the  foreground  the  engine 
is  being  erected  by  the 
firm  of  Borsig  of  Berlin. 
It  is  of  the  compound 
type,  and  is  one  of  the 
most  powerful  in  the  sec- 
tion, giving  2,500  horse- 
power nominally.  To  this 
is  connected  a  three-phase 
alternator,  whose  field 
coils  are  fixed  to  the  fly- 
wheel of  the  engine,  the 
external  armature  forming 
a  crown  of  laminated  iron. 
in  each  of  the  slots  of 
which  is  placed  a  single 
copper  bar,  these  being 
bent  arcund  on  the  outside 
to  form  the  connections. 
There  are  10  bars  per  sec- 
tion. The  external  width 
of  the  machine  is  about 
six  feet  and  that  of  the  re- 
As  will  be  seen,  the  engine 


volving  field  four  feet. 

carries  an  additional  flywheel  on  the  inner  side  of 

the  dynamo. 

Next  to  this,  and  at  the  end  of  the  building,  is  the 
Schuckert  machine,  which  consists  of  an  alternator 
direct-coupled  to  an  upright  triple-expansion  engine 
of  2,000  horsepower.  The  alternator  is  somewhat 
similar  in  arrangement  to  the  Siemens  &  Halske 
machine.  The  field  coils,  of  which  there  are  72, 
are  fixed  around  the  rim  of  a  large  flywheel.  In 
the  exterior  armature  ring  the  slots  are  wound  with 
a  few  turns  of  heavy  wire.  This  machine  gives 
normally  5,000  volts.  On  the  other  side  of  the 
engine  is  a  smaller  direct-current  machine  of  about 
250  horsepower;  it  is  of  the  multipolar  type,  having 
14  poles.  A  large  machine  is  to  be  erected  for  the 
AUgemeine  Electricitats  Gesellschaft  of  Berlin,  in 
the  space  next  to  the  Siemens  &.  Halske  machine, 
but  the  pieces  have  not  yet  been  unboxed.  On  the 
other  side  of  the  central  passage  a  large  alternator 
is  being  installed  by  the  Helios  company,  which 
will  be  driven  by  a  horizontal  compound  engine. 
This  alternator  has  also  an  interior  field  upon  the 
flywheel  and  an  external  armature  wound  in  slots. 

The  remaining  part  of  this  dynamo  room  is  taken 
up  mainly  by  the  Belgian  and  the  British  sections, 
on  the  right  and  left  hand,  respectively.  -It  will  be 
seen  that  the  British  machines  are  just  beginning  to 
be  erected,  and  the  Belgian  machines  are  somewhat 
further  advanced,   the  principal  engines  here  being 


21  6 


WESTERN    ELECTRICIAN 


April  -,   igoo 


those  of  Card  &  Co.    The  space  annexed  to  the 
main  dynamo  room,  to  the  left  hand,  is 
the  Austrian  section,  in  which  Ganz  &  Co   of  Buda- 
pest   ar«    erecting    a    number    of   large    altem 

ngini  -.     i  )ne  of  these  units, 
which   is   in   a    somewhat   advanced       age, 
ilternator  whose  armature  forms  tl 

.  m .   furnished  bj    B 
Ins    machine,    the    Vienna    branch 
■  ■i  the  Siemens  &   Halskc  firm  is  putting  in  an  al- 
ternator of  considerable  size,   whose  engine   i-  sup- 
plied  by    Ringenhofer    of    Pi 

Near  iliis  section,  and  on  the  ground  il of  the 


Oerlikon    dynamo.     Another   Oerlikon   60-pole   al- 
ternator of   1,500  kilowatts    is  direct-driven   by  an 

ter-Wyss  engine.  The  Contpagnie  Industrielle 
Cleotriquc  of  Geneva  is  mounting  a  large  unit  con- 
sisting of  a  Thury  dynamo  and  an  Escher-Wyss 
engine.  A  number  of  three-phase  motors  will  a!*" 
be  seen  in  this  section,  one  of  the  lirst  to  arrive 
an  Oerlikon  motor  of  300  horsepower,  with 
which  is  mounted  a  four-pole  direct-current  gen 
trator.  Besides  the  dynamos,  a  number  of  air 
compressors  and  other  machines  are  now  being 
erected  in  this  section.     A  considerable  space  hack 

hi     Electrical   Palace,  on   the  ground   lloor,  and 


system  is  now  in  use  in  the  French  navy.  The  So- 
ciete  Alsacienne  of  Belforl  lias  the  adjoining  space. 
and  next  to  this  the  Fives-Lille  company  are  pre- 
paring to  install  a  large  alternator.  This  side  of 
the  dynamo  room  is  completed  by  the  Crapelle- 
Decauville   firm. 

Opposite  to  this  Weyher  &  Richemond,  a  large 
Palis  tirm,  are  putting  in  an  important  installation, 
consisting  of  four  horizontal  engines,  varying  from 
i.joo  to  500  horsepower,  each  of  which  will  have 
a  direct-connected  dynamo.  The  Postel-Vinay  com- 
pany, which  has  a  large  factory  in  Paris,  and  which 
also    builds    the    generators     and     motors     for     this 
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Fig.  2.     Leblanc  Crane  in  French  Dynamo  Room. 
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Fig.  3.     Flohr  Crane  in  Foreign  Dynamo  Room. 


Electrical  Palace,  is  the  Italian  section,  in  which 
arc  now  being  erected  two  large  direct-current  units. 
one  of  which  has  a  1,000-horsepower  engine  of 
the  horizontal  type  and  the  other  a  triple-expansion 
engine  of  2.000  In  irsep<  iwer,  these  being  supplied 
by  T<<m  oi  Legnano.  \n  the  center  of  the  ground 
floor  i~  the  Russian  section.  Here  arc  to  be  seen 
and  detached  pieces  of  the  new  system 
by  Fitzner  &  Gampcr  of  St.  Petersburg, 
j  which  is  a  curious  spherical  boiler,  pivoted 
Upon  a  brick  support  on  either  side.  An  important 
exhibit  of  boilers  is  to  be  installed  by  Bary  &  Co., 
a  large  firm  of  Moscow,  and  Bromley  Brothers  are 
m  w  erecting  a  horizontal  engine  of  300  horsepower 
with  direct-connected  dynamo.,  of  -'50  kilowatts. 
The  St.  Petersburg  branch  of  Siemens  &  Halske 
will  exhibit  a  number  of  dynamos  and  other  ap- 
paratus, electric  signals  for  railroads,  etc.,  and  the 
National  Postal  and  Telegraph  Administration  of 
Russia   will   have   an    important   display.     The   tele- 


symmetrical  with  the  Austrian  section,  has  been 
allotted  to  the  United  States.  A  part  of  this  en- 
closure is  also  occupied  by  Holland.  As  yet  none 
of  the  American  machines  have  arrived,  but  active 
preparations  are  now  being  made  here,  and  there 
is  no  doubt  that  the  exhibit  will  be  an  important 
one.  In  the  Holland  section  an  alternator  of  600 
horsepower  is  now  being  erected  by  Storck  Brothers 
of  Hcngelo,  and  several  others  are  now  in  prepara- 
tion. 

In  the  second  main  dynamo  room,  devoted  to  the 
French  section,  it  will  be  seen  by  referring  to  Fig. 
2  that  the  installation  of  the  machines  is  now  going 
on  rapidly,  although  the  work  here  is  somewhat  be- 
hind that  of  the  foreign  part.  Just  in  front  of  the 
left-hand  stairway  is  a  gas-engine  plant  which  has 
been  running  for  some  time,  to  supply  current  for 
the  electric  cranes.  The  two  dynamos  are  supplied 
b\  the  Compagnie  Generale  Elcctrique  of  Nancy. 
They   arc   of  the   four-pole   type,    and   work   at    250 


branch  of  the  Thomson-Houston  company,  is  to 
have  a  number  of  machines  in  this  section.  The 
firm  of  Dujardin  of  Lille  is  erecting  a  compound 
engine  of  novel  type  which  drives  an  alternator  of 
500  kilowatts.  The  well-known  firm  of  Schneider 
&  Co.  of  Creusot  will  have  a  1.000-kilowatt  alter- 
nator, direct  driven  by  a  Dujardin  engine,  of  the 
triple-expansion   type,   with   four  cylinders. 

In  the  rear  of  the  dynamo  rooms  are  the  two  cor- 
responding boiler  houses,  the  general  appearance 
of  which  will  be  seen  in  Fig.  5.  At  the  outer  end 
of  each  boiler  room  is  one  of  the  great  smokestacks, 
to  which  an  underground  conduit  passes  on  each 
side  and  below  the  boiler,  creating  a  powerful  draft. 
The  present  view  has  been  taken  from  the  base  of 
the  smokestack,  looking  into  the  French  section. 
The  tubular  boilers  on  the  right  have  been  erected 
by  W,  Roser  of  Pans.  Of  this  make  there  are 
three  sets  of  boilers,  each  having  four  furnaces.  The 
three    circular    boilers   adjoining   are    of   the    Fives- 


Fig.   1.     German  Seclion'of  Foreign  Dynamo  Komn 
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phone  system  of  tfagorskj  will  be  shown  here,  as 
v  1 11  as  a  historical  exhibit  sent  by  the  Imperial 
Technical  Socict)  of  Russia,  winch  will  include  a 
number  of  interesting  models  of  inventions.  Erik 
son  of  St.  Petersburg  will  have  an  exhibit  of  tele- 
graph apparatus  and  instruments. 
On  the  right-hand  side  of  the  main  lynamo  room 
ill  beginning  of  the  lateral  building  of  the 
1  hamps  de  Mars  1-  to  be  found  the  Swiss  .section, 
which  will  be  ol   intercsl   from  the  number  and  im- 

i"  Tt.u 1    the    linns    reprc  sentcd.      Among     the 

numerous  machines  which  are  now  being  installed 
here  may  be  mentioned  a  [,500-horsepower  engine 
of   Sulzci     Brothers'    make,   direct-connected    to   an 


volts  and  iSo  amperes.  They  are  belt-driven  by 
(  haron  gas  engines,  these  being  of  the  two-cylinder 
type.  Next  to  this  plant  a  large  space  has  been 
allotted  to  Farcot  &  Co.  of  Paris,  who  are  now 
erecting  a  r,500-horsepower  alternator,  working  al 
2,200  I'olts.  Beside  this  is  a  i,20o-horsepower  unit 
installed  by  Piguet  of  Lyons;  farther  on  is  the 
foundation  reserved  for  Cail  <\  Co.,  the  well-known 
constructors  of  locomotives,  engines  and  dynamos 
\e\i  to  this  will  be  an  interesting  exhibit  of  the 
Maison  Breguet,  Consisting  of  a  number  of  Laval 
slcain  turbine--  of  high  speed,  each  of  which  drives 
by  reduction  gearing  of  special  design,  .1  dynamo 
of    the    Deroziers   type,    with    disk    armature.    This 


Fig,  5.    French  Boiler  House. 

Lille  make.  At  the  farthest  end  is  a  set  of  five 
tubular  boilers  installed  by  the  Denaeyer  company. 
On  the  left,  in  front,  will  be  seen  four  sets  of  boil- 
ers of  the  Niclausse  make,  and  at  the  other  end 
Babcock  &  Wilcox  are  putting  in  live  boilers  of 
considerable  size.  In  the  French  section  there  will 
be    about    10   firms    represented. 

In  the  corresponding  foreign  section  about  12 
of  the  principal  European  firms  are  represented, 
among  which  may  be  mentioned  Galloway  &  Co. 
o((  Manchester,  England,  with  si  x  large  boilers 
which  take  up  one  end  of  the  section,  Among  the 
German  firms  are  Berninghaus,  Simon  is  &  Lanz 
of  Frankfort,   the  Pauek^h   Gesellschaft,   etc.     Rus- 
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si:i  is  represented  by  Fitzner  &  Gatnper  of  St.  Peters- 
burg, and  Belgium  by  the  Denaeyer  company.  In 
ibis  section  Babcock  &  Wilcox  have  also  a  large 
set  of  boilers.  In  both  sections  the  boilers  face 
10  the  outside,  where  a  wide  passageway  is  left  for 
circulation.  Through  the  center  of  the  building 
runs  a  standard-gauge  track,  by  which  the  coal  cars 
may  be  brought  directly  from  the  railroad. 

As  to  the  exhibits  proper,  these,  will  be  placed 
mainly  on  the  second  floor  and  galleries  of  the  Elec- 
trical Palace.  For  these  a  few  of  the  pavilions  are 
now  being  erected.  That  of  the  United  States  gov- 
ernment has  made  the  greatest  progress.  It  occupies 
a  large  space  next  to  the  foreign- dynamo  room,  but 
*»n  the  second  floor.  It  is  an  elegant  structure, 
whose  entrance  is  flanked  on  cither  side  by  a  hand- 
some colonnade  in  the  classic  style.  The  interior 
will  be  richly  decorated  with  gilding  and  frescoes 
and  will  contain  a  central  reception  room,  with  side 
rooms  for  different  displays.  None  of  the  exhibits 
have   as  yet   arrived. 


S50-horsepower    Induction   Motors  for 
Moving  Sidewalk  at  Paris  Exposition. 

Among  the  most  promising  fields  for  electric 
power  of  the  present  time  is  the  application  of  in- 
duction motors  for  operating  mills  and  manufac- 
tories. The  capacity  of  induction  motors  has  rap- 
idly increased,  as  their  usefulness  has  been  ap- 
preciated. The  Westinghouse  Electric  and  Manu- 
facturing company  recently  shipped  to  Paris  two 
uf  the  largest  induction  motors  that  have  been  con- 


FIG.   I.      LARGE  INDUCTION    MOTOR  FOR  PARIS  EXPOSITION. 

structed.  They  are  rated  850  horsepower  each. 
One  of  them  is  illustrated  in  Fig.   1. 

In  the  Paris  Exposition  it  is  proposed  to  provide 
for  the  convenience  of  sightseers  two  movable  side- 
walks, one  of  them  being  a  slow-speed  platform, 
traveling  at  the  rate  of  4V2  kilometers  an  hour,  and 
the  other  a  high-speed  platform  with  a  speed  of 
nine  kilometers  an  hour.  The  weight  of  the  slow- 
speed  platform  when  emptj-  will  be  about  700  tons, 
and  with  its  load  about  1,000  tons.  The  high-speed 
platform  will  have  a  net  weight  of  about  1.500  tons, 
and  when  loaded  about  2,300  tons. 

The  two  850-horsepower  type  "C"  motors  will 
be  direct-connected  to  two  600-kilowatt  Westing- 
house  direct-current  generators,  which  will  supply 
current  for  about  150  Westinghouse  direct-current 
motors,  series  wound,  each  one  of  about  five  horse- 
power capacity,  wound  for  500  volts.  These  motors 
will  operate  the  platforms  by  means  of  two  sets  of 
gears,  driving  a  shaft  upon  which  are  mounted  two 
pulleys  of  different  diameters.  All  the  motors  will 
be  in  parallel. 

The  850-horsepower  type  "C"  motors  are  con- 
structed according  to  the  standard  Westinghouse 
practice,  which  is  the  same  in  essential  elements 
whether  the  motor  is  of  two  horsepower  or  of  any 
larger  capacity.  The  primary  element  consists  of  a 
hollow  cylinder  built  up  of  laminated  rings  of  sheet 
steel,  mounted  on  the  inside  to  receive  the  con- 
ductors. The  rings  are  not  continuous,  but  are 
made  up  of  segments  which  are  dovetailed  and  fitted 
into  corresponding  slots  in  a  hollow  cylindrical  shell 
of  cast  iron,  the  shell  being  held  in  the  cast-iron 
frame  of  the  motor.  The  conductors  are  machine- 
wound  coils  of  wire  thoroughly  insulated  before 
being  slipped  into  the  slots  of  the  primary  iron  core. 
The  secondaries  of  these  machines  are  built  up  of 
laminated  steel  discs,  made  of  a  high-grade  of  metal, 


mounted  upon  an  open  spider,  and  carried  in  slots 
around  the  periphery  of  the  rectangular  copper  bars 
of  the  winding.  The  whole  secondary  is  extremely 
simple,  rigid  and  durable,  as  may  be  seen  by  refer- 
ence to  the  near-by  view  shown  in  Fig.  2.  The 
conductors  of  the  secondary  are  all  purposely  short- 
circuited;  hence,  no  accidental  short-circuit  can  oc- 
cur to  cause  injury  to  the  windings.  The  construc- 
tion is  practically  indestructible  from  heating,  rais- 
ing of  coils  or  mechanical  injury  in  handling.  The 
advantages  of  so  simple  and  substantial  a  construc- 


FIG.      2.       SECONDARY      ELEMENT      OF      LARGE      INDUCTION 
MOTOR    FOR    PARIS    EXPOSITION. 

tion  without  moving  contacts  and  switching  devices 
have  led  to  a  wide  use  of  these  induction  motors. 

These  large  motors  for  the  Paris  Exposition  are 
wound  for  5.000  volts,  three-phase,  having  10  poles 
and  3.000  alternations.  For  starting  these  outfits 
there  have  been  provided  two  30-kilowatt  Westing- 
house 500-volt  exciters,,  direct-connected  to  two  in- 
duction motors,  taking  current  from  the  outside 
circuits  through  stepdown  transformers.  The 
method  of  operation  is  to  start  the  exciter,  and 
with  the  direct  current  from  it  to  start  one  of  the 
large  outfits  by  running  the  direct-current  ma- 
chine as  a  direct-current  motor,  thus  bringing  the 
850-horsepower  induction  motor  to  its  proper  speed, 
when  it  may  be  connected  directly  to  the  5,ooo-volt 
lines.  This  method  of  starting  was  adopted  because 
direct  current  from  the  small  motor-generator  is  al- 
ways available  for  starting,  and  no  starting  ap- 
paratus is  required  for  the  alternating-current  motor. 
By  separately  exciting  the  generator  the  field  can 
be  regulated  from  50  volts  up  to  500  volts,  and  by 
this  gradual  variation  of  the  exciting  current  a 
gradual  increase  of  the  generator  voltage  is  ob- 
tained, and  consequently  a  smooth  starting  of  the 
sidewalk. 

The  two  direct-current  generators,  driven  by  the 
S50-horsepo\ver  type  "C"  motors,  have  a  full-load 
rating  of  550  volts  and  1,090  amperes,  operating  at 
a  sped  of  290  revolutions  per  minute,  and  are  con- 


ihe  motor-generator  group  is  brcught  up  to  speed. 
By  means  of  the  field  rheostat  the  speed  may  be 
further  regulated  until  synchronism  is  reached,  then 
the  three  automatic  high-tension  circuit  breakers 
?re  closed,  thus  connecting  the  motor  to  the  incom- 
ing  circuits. 

In  starting  the  sidewalk,  the  voltage  of  the  direct- 
current  generator  is  made  very  low,  all  switches 
and  circuit  breakers  in  the  feeder  circuits  are  closed, 
and  successively  the  circuit  breaker  and  single-pole 
switches  in  the  generator  circuit.  The  resistance 
of  the  field  rheostat  is  taken  out  gradually  and 
slowly,  thus  increasing  the  voltage  of  the  generator 
and  also  of  the  motors  driving  the  two  platform  5. 
Thus  the  speed  of  the  platform  is  increased  grad- 
ually until  full  speed  is  obtained.  As  soon  as  the 
voltage  of  the  generator  is  equal  to  that  of  the 
exciter  a  switch  is  closed,  and  by  operating  another 
switch  the  generator  is  made  self-exciting.  Finally 
the  exciter  switch  is  opened  and  the  exciter  outfit 
may  be  shut  down. 


Report  of  the  General  ElectricCompany. 

As  required  by  the  law  of  Massachusetts,  the 
General  Electric  company  of  Schenectady,  N.  V.. 
has  filed  a  certificate  of  its  condition  on  January 
i^t  with  the  secretary  of  that  state.  The  following 
statement  is  made: 

Assets — Real  estate,  $621,840;  cash  and  debts  re- 
ceivable, $10,082,424:  manutactures,  merchandise, 
material  and  stock  in  process,  $6,629,819;  patent 
rights,  $4,000,000;  miscellaneous,  $10,366,635;  total. 
$31,700,719- 

Liabilities — Capital  stock,  $20,827,200;  debts,  $7,- 
104,206;  balance  to  profit  and  loss,  $3,769,313:  total, 
$31-700,719.   - 

Similarly,  the  Thomson-Houston  Electric  com- 
pany of  Lynn.   Mass.,   made  the   following  report: 

Assets — Real  estate,  land,  buildings,  S5S8.700;  ma- 
chinery, $457,299;  cash  and  debts  receivable.  $14.- 
7S7-S7°-  manufactures,  merchandise,  material  and 
stock  in  process.  $1,116,476;  patent  rights, Si, 500,000; 
total,  $18,420,046. 

Liabilities — Capital  stock,  $10,000,000;  balance  lo 
profit   and  loss,  $8,420,046;  total.  $18,420,046. 


Electrical    Engineers  for  South   Africa. 

The  first  detachment  of  the  Electrical  Engineers 
(R.  E.)  Volunteer  Corps  set  sail  from  Southampton 
on  March  16th,  on  the  royal  mail  steanr  packet 
Tagus.  Among  the  apparatus  taken  out  by  the  de- 
tachment were  two  traction  engines,  four  search- 
lights and  the  necessary  plant — including  bicycles — 
for  laying  field  telegraphs  and  telephones.  The 
cycles  have  been  specially  designed  by  Major  Cromp- 
ton.  The}-  have  nine-inch  cranks  and  are  geared 
up  to  84.  Every  machine  carries  two  drums,  each 
bearing  a  spool  of  copper  wire  two  miles  in  length. 


Terminal    Station    of     Boston    Elevated 
Railway. 

The  foundations  are  nearly  completed  for  the  big 
terminal  station  of  the  Boston  elevated  railway  at 
Sullivan  Square,  in  the  Charlestown  district  of  the 
city.  The  structure,  as  will  be  seen  by  the  pictnre, 
reproduced  from  the  Boston  Herald,  will  be  an  archi- 
tectural feature  of  that  section,  covering  the  greater 
part  of  an  entire  block,  with  a  frontage  of  170  feet 
on  Main  street  and  a  depth  of  90  feet  for  the  main 


TERMINAL    STATION    OF    BOSTON    ELEVATED    RAILWAY. 


structed  according  to  the  standard  Westinghouse 
specifications.  The  150  five-horsepower  motors, 
which  directly  operate  the  sidewalk,  are  wound  for 
500  volts.  The  whole  of  the  machinery  for  this 
sidewalk  is  electrically  operated  and  will  be  under 
the  direct  control  of  the  switchboard  attendant. 
Either  of  the  two  exciting  units  is  of  sufficient  ca- 
pacity to  start  up  one  generator  or  to  excite  the 
two  generators  at  the  same  time.  To  use  the  one 
or  the  other  there  is  a  triple-pole,  double-throw 
switch  for  the  direct-current  circuit.  To  start 
the  motor-generator,  the  double-pole  switch  is 
closed  and  also  the  single-pole  switch  resistance 
of  starting  rheostat  is  gradually  cut  cut,  and   thus 


office  and  waiting-room  portion,  beyond  which  will 
be  the  train  department,  while  at  the  rear  a  train 
shed  and  repair  building  370  by  166  feet  and  220 
feet  high    have  been  planned. 

Surface  cars  connecting  with  the  elevated  system 
will  enter  the  station  at  the  street  level,  and  the  ele- 
vated trains  will  enter  at  the  second  story.  The 
surface  cars  will  run  up  an  incline  to  the  train 
level,  and  transfers  will  be  issued  to  passengers  for 
a  continuation  of  their  journey  to  or  from  the  city 
proper.  The  third  story  will  be  devoted  to  offices 
of  the  company.  Steel  will  enter  largely  into  the 
structural  plan,  but  the  front  will  be  of  brick  and 
stone. 
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New  Wheel-pit  at  Niagara. 

By  Orrin  E.  Dunlap. 

Ever  since  it  was  first  projected,  the  engiiu 
and  scientific  men  of  the  world  have  been  deeply 
interested  in  the  development  of  the  Niagara  Falls 
Power  company.  This  is  so  because  the  project  in 
its  original  form  was  of  great  magnitude,  and  also 
because  the  success  that  the  Niagara  Falls  Power 
company  has  met  with  in  its  extensive  development 
of  the  force  of  the  Niagara  River  has  served  as  an 
encouragement  to  numerous  other  power  pn 
in  various  parts  of  the  world.  It  would  be  indeed 
difficult  to  portray  the  beneficial  effect  the  Niagara 
success  has  had  on  the  power  development  possi- 
bilities throughout  the  United  States  and  Europe. 
No  engineer  of  prominence,  no  man  of  scientific 
attainments,  has  crossed  the  ocean  to  America,  but 
what  the  station  of  the  Niagara  Falls  Power  com- 
pany was  the  principal  place  he  sought  to  visit,  and 
no  one  in  these  same  fields  of  labor  throughout  the 
United  States  has  traveled  across  country  without 
enjoying  the  stop-over  privilege  at  the  Falls.  Year, 
ago  it  was  the  great  cataract  that  drew  the  crowds 


than  the  old  pit.  The  contract  was  awarded  to  the 
National  Contracting  company.  The  vicinity  of  the 
pit  is  a  very  lively  place,  many  men  being  engaged 
on  various  parts  of  the  work.  The  excavation  has 
reached  a  depth  of  about  40  feet  at  the  deepest 
part.  The  blasting  is  done  by  dynamite,  the  rock 
being  removed  in  benches  having  an  approximate 
depth  of  about  six  feet.  Great  care  is  displayed 
that  the  blasting  be  not  too  heavy,  in  order  that 
the  installation  in  the  present  pit  and  station  be 
not  injured.  The  excavated  material  is  raised  from 
the  pit  in  large  iron  buckets  by  huge  derricks 
erected  along  the  south  side  of  the  cut.  This  ma- 
terial is  loaded  on  to  dump  cars  on  the  Niagara 
Junction  railway,  the  tracks  of  which  road  have 
been  extended  along  the  wheel-pit.  On  these  cars 
it  is  carried  to  points  on  the  lands  of  the  power 
company  and  used  for  filling  in  low  places.  When 
completed  the  new  pit  will  be  463  feet  and  one  inch 
long  between  channel  cuts.  It  will  have  an  ap- 
proximate depth  of  1S0  feet,  and  the  width  between 
the  brick  walls  below  the  turbine  deck  will  be  16 
feet,  and  above  the  turbine  deck  the  width  will  be 
17  feet  four  inches.  The  walls  of  the  pit  will  be 
slightly  battered  and  the  sides  will 
be  channeled.  This  work  of  chan- 
neling the  sides  will  be  the  great- 
est job  of  the  kind  ever  done. 
The  pit  will  be  an  immense  slot 
cut  out  of  solid  rock,  and  this 
channeling  will  be  an  important 
feature  of  the  contract.  The/dis- 
tance between  the  faces  of  the 
arris  lines  of  the  masonry  above 
the  thrust  deck  will  be  21  feet. 

The  pit  will  be  lined  with  brick 
throughout.  All  the  lower  por- 
tion will  be  lined  at  once  and  the 
upper  part  as  fast  as  the  units  are 
installed.  In  thickness  the  brick 
lining  will  be  ]6  inches  at  the 
top   of  the  turbine  deck  and   12 


Sinkine  the  Shaft. 

to  Niagara,  but  the  power  de- 
velopment there  has  set  a  new 
force,  or  rather  an  old  force  on 
new  lines,  to  work  there,  and 
the  result  has  been  to  draw  the 
engineering  ability  of  the 
world  to  Niagara.  No  person 
has  looked  upon  the  features 
of  the  power  development  of 
the  Falls  who  has  not  won- 
dered at  what  has  been  accom- 
plished. 

The  knowledge  that  a  won- 
derful force  might  be  made 
available  at  Niagara  has  been 
in  the  possession  of  man  for 
many  years,  but  the  develop- 
ment on  its  broadest  lines  is 
still  a  marvel  of  engineering 
skill.  The  prospect  is  that  the 
novelty    will    never    wear    off, 

for  the  progress  and  improvement  there  defined 
is  ever  interesting  to  modern  minds.  Just  now 
in  the  first  great  power  station  preparations 
are  being  made  to  set  in  place  the  ninth  and 
tenth  mammoth  dynamos,  which  will  bring  the  out- 
put capacity  of  the  station  up  to  50,000  horsepower, 
and  outside,  just  across  the  inlet  canal,  a  large  body 
of  men  is  at  work  digging  deep  down  into  the 
earth,  building  a  second  great  wheel-pit,  in  which 
11  turbines,  each  of  5,000  horsepower,  are  to 
be  installed.  Irr  the  original  wheel-pit  there  are 
10  wheels,  and  the  installation  of  the  new  pit  is  to 
be  increased  by  one  more.  This  will  make  the  out- 
put capacity  of  the  two  wheel-pits,  with  the  in- 
stallations referred  to,  no  less  than  105,000  horse- 
power. It  i^  understood  that  the  new  turbines  will 
differ  from  those  now  in  use,  but  in  what  particular 
has  not  as  yet  been  announced  by  the  Niagara  Falls 
Power  company.  The  plans  arc  now  being  worked 
out  by  the  eminent  engineers  of  the  company.  Only 
recently  Dr.  Coleman  Sellers  and  William  A.  Brack- 
enridge,  both  connected  with  the  company,  re- 
turned from  Switzerland,  where  they  went  to  sug- 
gest changes  in  the  form  of  the  wheels  to  the  emi- 
nent Swiss  engineers  who  designed  the  present 
turbines.  The  understanding  is  that  the  sugges- 
tions of  the  American  engineers  above  referred  to 
were  received  with  favor. 

The  new  wheel-pit  is  located  on  the  south  side  of 
the  inlet  canal,  closer  to  the  upper   Niagara   River 


Excavating  the  Pit. 
NEW    WHEEL-PIT   AT    NIAGARA. 

inches  at  top  of  the  pit.  In  this  lining  ample  facilities 
for  draining  the  water  from  behind  the  walls  will  be 
made.  In  excavating  the  old  pit,  the  Niagara  Falls 
Power  company  ascertained  that  at  the  point  of  con- 
struction there  is  a  strata  of  water-bearing  rock  about 
60  feet  below  the  surface,  and  in  order  to  care  for 
the  water  that  would  naturally  flow  toward  the 
walls  of  the  pit,  it  has  been  decided  that  the  inner 
course  of  brick  in  the  lining  wall  shall  be  hollow. 
There  will  be  weeper  holes  behind  the  walls  and 
the  seepage  will  be  conducted  to  a  point  below  the 
turbine  deck.  In  the  lining  of  the  old  pit  wooden 
weeper  boxes  were  provided,  and  the  system  em- 
ployed has  resulted  in  the  pit  being  perfectly  dry 
at  all  times. 

In  constructing  the  pit  the  penstock  elbows  will 
be  built  right  into  the  masonry  as  the  walls  are 
completed.  The  Niagara  Falls  Power  Company  has 
decided  to  install  six  of  the  units,  or  six  of  the 
5,000-horsepower  turbines,  as  soon  as  the  pit  is 
ready  for  them.  The  others  will  be  installed  as 
fast  as  the  demand  for  power  makes  it  necessary. 

Compressed  air  is  the  force  used  to  operate  the 
drills  in  the  pit  and  the  National  Contracting  com- 
pany has  erected  a  large  compressor  plant  at  the 
southeast  end  of  the  pit.  In  this  station  10  100- 
horsepower  boilers  have  been  installed,  also  four 
straight-line  Ingersoll  compressors  known  as  "Class 
A."  There  are  three  pumps,  two  for  boiler  feed, 
and    these    give    two    independent    feeds.    The    ex- 


haust of  the  four  compressors  is  passed  through  a 
Stewart  feed-water  heater.  Double  expansion 
pumps  feed  into  a  large  tubular  cylinder  16  feet  by 
72  inches,  as  the  first  receiver.  From  this  a  10- 
inch  main  runs  to  a  point  opposite  the  center  of 
the  pit,  where  a  second  receiver  16  feet  by  60  inches 
is  placed.  Here  the  second  expansion  of  air  is  ob- 
tained, which  drops  the  moisture  and  gives  dry  air. 
Five  four-inch  mains  run  down  the  pit  90  feet  apart. 
A  15-horsepower  direct-current  dynamo  for  light- 


NEW    WHEEL-PIT   AT    NIAGARA. — COFFER-DAM    550 
FEET    LONG. 

ing  purposes  will  be  installed.  It  will  be  operated 
by  a  small  engine. 

The  National  Contracting  company  has  appointed 
Walter  McCulloh  resident  engineer  in  charge  of 
the  contract.  This  gentleman  has  had  a  great  deal 
of  experience  with  the  Niagara  work,  and  is,  there- 
fore, well  qualified  for  the  very  responsible  posi- 
tion he  holds. 

A  small  cross-connecting  tunnel  to  admit  the 
passage  of  employes  from  pit  to  pit  is  to  be  built 
about  130  feet  below  the  surface.  It  will  connect 
the  south  end  of  the  present  pit  with  the  north  end 
of  the  new.  pit,  and  will  be  about  six  feet  wide  by 
eight  feet  high.     It  will  be  lined  with  brick. 

Along  the  south  side  of  the  inlet  canal,  at  the 
point  immediately  in  front  of  the  new  pit,  a  coffer- 
dam 550  feet  long  is  being  built  in  order  that  the 
water  may  be  kept  back  while  the  inlets  are  put  in. 
This  cofferdam  is  built  of  two  cribs  and  a  puddle. 
The  outer  crib  is  10  feet  wide  and  the  inner  crib 
eight  feet  wide.  The  sheeting  is  driven  on  the  in- 
ner side'  of  the  cribs  and  the  cribs  are  filled  with 
stone.  A  similar  cofferdam  120  feet  long  has  been 
constructed  across  the  inlet  canal  just  west  of  the 
bridge  connecting  the  power  house  and  the  trans- 
former room.  The  purpose  of  this  crib  is  to  keep 
the  water  back  from  the  bed  of  the  inlet  canal  at 
the  point  where  a  shaft  is  being  sunk. 

This  shaft  is  being  constructed  to  facilitate  the 
work  on  the  tunnel  extension.  The  contract  for  the 
shaft  and  tunnel  extension  has  been  sublet  to  A.  C. 
Douglass  by  the  National  Contracting  company. 
The  location  of  the  shaft  is  very  close  to  the  front 
of  the  powrer  house  adjoining  the  north  wall  of  the 


NEW    WHEEL-PIT    AT    NIAGARA. — AIR-COMPRESSOR    PLANT. 

inlet  canal.  The  size  of  the  shaft  is  10  by  16  feet, 
and  it  will  be  put  down  180  feet  to  the  bottom  of 
the  tunnel  heading,  which  is  immediately  below  it. 
When  the  original  wheel-pit  and  shafts  were  built 
it  required  much  pumping  to  keep  the  work  free 
from  the  drainage;  in  fact,  pumps  having  a  ca- 
pacity almost  sufficient  to  supply  a  city  were  re- 
quired. On  the  present  work  on  the  shaft  and  pit 
a  very  clever  method  is  employed  to  get  rid  of  this 
water.  Down  through  the  route  of  the  shaft  three 
eight-inch  holes  have  been  drilled  into  the  tunnel, 
and  through  these  holes  the  water  that  pours  into 
the  shaft  in  large  quantities  runs  off.  Two  holes 
of  the  same  size  have  been  drilled  in  the  north  end 
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of  the  pit  at  a  point  where  they  will  be  intersected 
by  the  tunnel  when  it  is  driven  to  that  point. 

The  tunnel  that  drains  the  present  pit  is  6,820 
feet  long,  and  it  will  be  extended  616.5  feet  further 
to  the  new  pit,  making  the  total  length  of  the  tun- 
nel, when  completed,  7,436.5  feet.  This  new  portion 
of  the  tunnel  will  be  of  the  same  section  as  the 
present  tunnel,  which  is  iS  feet  10  inches  wide  at 
the  widest  part,  and  21  feet  one-quarter  inch  high, 
in  the  form  of  a  horseshoe.  In  order  to  reach  the 
new  pit  from  the  end  of  the  present  tunnel  it  will 
be  necessary  to  build  the  new  portion  of  the  tunnel 
on  a  curve.  The  length  of  this  curve  will  be  36SM! 
feet  and  the  radius  of  the  curve  will  be  i86M:  feet. 
The  grade  of  the  new  portion  of  the  tunnel  will  be 
one-tenth  of  one  per  cent.  It  will  be  lined  with 
brick  the  same  as  the  present  tunnel. 

Since  it  obtained  the  contract  the  National  Con- 
tracting company  has  been  very  active  and  good 
progress  has  been  made.  Many  temporary  build- 
ings have  been  erected  on  the  grounds  and  the 
scene  is  one  of  great  activity.  A  trestle  has  been 
built  across  the  dry  bed  of  the  inlet  canal  in  front 
of  the  power  house,  which  allows  the  dump  cars 
to  be  brought  right  up  to  the  shaft  site,  thus  mak- 
ing it  easy  to  raise  the  excavated  material  to  the 
cars.  The  cost  of  the  new  pit  and  power  house, 
with  their  installations,  will  run  into  millions  of 
dollars.  A  large  part  of  this  expenditure  will  be 
for  labor  on  the  site,  but  still  a  vast  amount  of  it 
will  be  sent  to  distant  cities  where  the  various  parts 
of  the  proposed  turbines,  dynamos  and  other  neces- 
sary machinery  will  be  made.  In  this  way  such 
a  great  work  as  that  now  in  progress  at  Niagara 
exerts  a  beneficial  influence  in  many  quarters. 

The  power  house  that  will  be  erected  over  the 
new  wheel-pit  will  be  of  the  most  substantial 
masonry,  but  the  plans  for  it  have  not  as  yet  been 
perfected  by  the  engineers.  It  is  probable  that 
some  changes  in  the  way  of  improvements,  for 
which  the  Niagara  Falls  Power  company  is  ever 
alert,  will  be  made. 


Report  of  Commissioner  of  Patents  for 
1899. 

A  gratifying  condition  of  affairs  is  shown  in  the 
report  of  C.  H.  Duell,  the  commissioner  of  patents, 
for  the  year  ended  December  31,  1S99.  During  the 
year  there  were  received  38,937  applications  for  pat- 
ents, 2,400  applications  for  designs,  106  applications 
for  reissues  and  2,059  applicaticns  for  registration 
of  trademarks.  There  were  25,435  patents  granted, 
including  designs,  92  patents  reissued  and  1,649 
trademarks  registered.  The  number  of  patents  that 
expired  during  the  year  was  18,135,  and  the  number 
of  applications  allowed  awaiting  the  payment  of 
final  fees  was  8,037.  A  total  of  3,997  was  forfeited 
for  non-payment  of  the  final  fees.  The  total  ex- 
penditures were  $1,211,783.73,  while  the  receipts  over 
expenditures  were  $113,673.30.  The  total  balance  to 
the  credit  of  the  Patent  Office  in  the  United  States 
treasury  at  the  beginning  of  the  present  year  was 
$5,086,649.64. 

In  proportion  to  population  more  patents  were 
issued  to  citizens  of  Connecticut  than  to  those  of 
any  other  state,  the  proportion  being  one  to  every 
945  inhabitants.  The  fewest  patents  granted  in  pro- 
portion to  the  number  of  inhabitants  was  one  to 
every  25,024,  in  South  Carolina.  Of  the  3,311  pat- 
ents granted  to  citizens  of  foreign  countries, 
1,072  were  issued  to  residents  of  England  and  888 
to  those  of  Germany. 

During  the  year  considerable  progress  was  made 
in  the  work  of  classification,  but,  owing"  to  the  lack 
of  room,  the  work  was  somewhat  hampered.  One  of 
the  first  steps  taken  was  to  rearrange  the  original 
drawings  of  all  patents  in  numerical  order.  The 
object  of  this  was  to  economize  storage  space  and 
to  make  it  possible  to  find  any  given  patent  at  a 
moment's   notice. 

To  ascertain  whether  an  invention  is  known  or 
used  by  others  or  whether  it  has  been  patented  or 
described  in  any  printed  publication  prior  to  the  in- 
vention by  the  applicant  a  search  has  to  be  made. 
The  present  field  of  search,  which  "increases  greatly 
every  year,  consists  of  about  700,000  United  States 
patents,  1,250,000  foreign  patents  and  74,000  vol- 
umes of  scientific  and  technical  works  in  the  library 
of  the  office.  It  is  the  object  of  classification  to 
reduce  this  immense  mass  of  matter  to  classes  and 
sub-classes  of  convenient  size,  capable  of  clear  sep- 
aration and  definition  and  based  upon  a  system  suffi- 
ciently elastic  to  provide  for  future  growth. 

Nothing  has  impressed  the  commissioner  of  pat- 
ents more  forcibly  during  his  incumbency  than  the 
advisability  and  necessity  of  limiting  the  number 
of  appeals  in  "merit"  and  "interference'1  cases.  Un- 
der existing  law,  if  an  application  is  rejected  by  the 
principal  examiner,  an  appeal  lies  to  the  board  of 
examiners-in-chief,  and  from  that  tribunal  to  the 
commissioner  of  patents  in  person,  and  from  him 
to  the  Court  of  Appeals  of  the  District  of  Columbia. 
It  is  thought  that  there  should  be  but  one  appeal  in 
the  Patent  Office  and  no  appeal  to  the  Court  of 
Appeals  of  the  District  of  Columbia.  The  reason 
why  there  should  be  no  appeal  to  the  court  is  that 
under  section  4915  of  the  Revised  Statutes  the  ap- 
plicant to  whom  a  patent  is  refused  can  prosecute 
his  application  in  another  court,  and  an  aggrieved 
party  in  interference  proceedings  can  renew  his  con- 
test in  another  court 

An  amendment  to  the  statutes  is  suggested,  by 
which  the  board  of  examiners-in-chief  be  abolished, 
and  that  in  their  place  and  in  the  place  of  the  present 


assistant  commissioner  there  be  three  assistant  com- 
missioners appointed,  who,  together  with  the  com- 
missioner, shall  be  persons  of  competent  legal  knowl- 
edge, scientific  ability,  and  well  versed  in  patent' 
law,  and  shall  hear  all  appeals  from  the  primary 
examiner  and  examiner  of  interferences.  The  com- 
missioner, with  any  two  of  the  assistant  commis- 
sioners or  the  three  assistant  commissioners,  would 
have  the  power,  as  proposed,  to  review  and 
determine  upon  all  adverse  decisions  made 
by  the  principal  examiners  upon  applications  for 
patents  and  for  reissue  patents  and  decisions  of  the 
examiner  of  interference  on  all  questions  relating  to 
priority  of  invention.  Such  a  system,  it  is  con- 
tended, would  lead  to  an  early  decision  of  the  ques- 
tion, limit  the  number  of  appeals,  and  thereby  re- 
lieve inventors  from'  an  unnecessary  burden.  A  bill 
embodying  these  features  is  now  pending  in  Con- 
gress. 


Boston  Edison  Illuminating  Plant. 

Multipolar  generators  of  large  capacity,  direct- 
connected  to  compound  and  triple-expansion  en- 
gines, both  condensing  and  non-condensing,  are  fast 
taking  the  place  of  the  smaller  units  installed  a  few 
years  ago.  The  accompanying  illustration  shows 
a  compound  engine,  direct-connected  to  a  large  mul- 


Carl  Hering  Nominated  for  President  of 
the  Institute. 

The  one  hundred  and  forty-first  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  held 
111  New  York  on  March  28th.  In  the  absence  of 
President  Kennelly,  Manager  C.  P.  Steinmetz  pre- 
sided. A  paper  was  presented  by  Mr.  Joseph  Sachs 
of  Hartford  on  "The  Evolution  of  Safe  and  Accurate 
Fuse  Protective  Devices."  The  discussion  was  par- 
ticipated in  by  Messrs.  G.  S.  Dunn,  L.  W.  Do\vne  =  . 
W.  C.  Woodward,  H.  C.  Wirt,  W.  J.  Hammer. 
F.  V.  Henshaw,  C.  O.  Mailloux,  Fremont  Wilson 
and  C.  P.  Steinmetz. 

Resolutions  of  respect  to  the  memory  of  the  late 
S.  Dana  Greene  adopted  by  the  council  were  read 
by   the   secretary. 

At  the  meeting  of  the  council  in  the  afternoon 
the  following-named  associate  members  were 
elected:  Arthur  C.  Babson,  Berkeley,  Cal.;  Max 
D.  Baron,  New  York  city;  Francis  O.  Blackwell, 
Schenectady,  N.  Y.;  J.  Walter  Esterline,  Lafayette, 
Ind.;  Fred  Allan  Fish,  Columbus,  O.;  Carl  F.  Fog, 
Lynn,  Mass.;  Irwin  John  Macomber,  Chicago,  111.; 
Harry  Bowman  Marsh,  Indianapolis,  Ind.;  John 
Motley  Morehead,  Chicago;  James  D.  Mortimer. 
Berkeley,  Cal.;  Martin  Henry  Ofnnger,  Buffalo, 
N.  Y.;   Samuel  W.   Rushmore,  Jersey  City,   N.  J.; 


BOSTON    EDISON    ILLUMINATING    PLANT—  Soo-KILOWATT,    300-Y'OLT   UNIT. 


tipolar  generator — a  unit  installed  for  the  Edison 
Electric  Illuminating  company  of  Boston,  Mass.,  by 
the  General  Electric  company  of  Schenectady. 

The  generator  of  this  unit  is  of  the  16-pole  type 
and  has  a  full-load  capacity  of  Soo  kilowatts  at  a 
speed  of  ioo  revolutions  per  minute.  The  potential 
is  300  volts  at  the  bus  bars.  The  total  weight  of 
the  generator  is  over  132,000  pounds,  or  more  than 
66  tons.  The  total  length  of  machine  is  198  inches 
and  the  distance  from  top  to  bottcm  is  173  inches. 

The  armature  is  iron-clad,  although  smooth-core 
types  are  frequently  built  of  large  capacity.  A  thor- 
ough circulation  of  air  is  provided  through  the 
core  of  the  armature,  insuring  good  ventilatipn  and 
consequent  cool  running. 

An  important  feature  of  the  armature  construc- 
tion is  the  practical  elimination  of  the  danger  of 
short  circuits,  the  armature  winding  being  sepa- 
rately insulated,  and  consisting  of  straight  copper 
bars  of  the  best  conductivity,  requiring  but  two 
joints  for  each. convolution. 

Flexible  leads  are  used  in  connecting  the  com- 
mutator and  armature,  thus  avoiding  all  complica- 
tions and  trouble  from  expansion  and  contraction 
of  connections. 

After  the  generator  has  run  at  full  load  continu- 
ously for  10  hours,  the  temperature  of  the  machine 
is  found  to  be  less  than  40°  Centigrade,  except  the 
commutator,  which  does  not  rise  in  temperature  to 
exceed  45°  Centigrade  above  the  surrounding  air. 
and  if  so  desired  this  temperature  may  be  lowered  by 
special  winding  and  construction. 

The  machines  are  built  to  carry  an  overload  of  25 
per  cent,  for  considerable  time  without  injury,  and 
the  brushes  require  no  shifting,  not  only  from  no 
load  to  full  load,  but  up  to  even  50  per  cent,  over- 
load. 


Aubrey  Norman  Shaw,  Brooklyn,  N.  Y. ;  Charles 
C.  Stutz,  New  York  city. 

Professor  F.  W.  Brady  of  Mesilla  Park,  N.  M.. 
was  transferred  to  full  membership. 

The  following  nominees  were  selected  by  the 
council  for  the  annual  election  of  May  15th: 

For  president — Carl  Hering. 

For  vice-presidents — Gano  S.  Dunn,  Arthur-  V. 
Abbott,  W.  L.  R.  Emmet. 

For  managers — W.  S.  Barstow,  Calvin  W.  Rice, 
C.  T.   Hutchinson,   R.  D.  Mershou. 

For  treasurer — G.  A.  Hamilton. 

For  secretary — R.  W.  Pope. 

Dr.  M.  I.  Pupin  was  appointed  a  manager,  to  serve 
during  the  unexpired  term  of  the  late  S.  Dana 
Greene. 


Canadian    Power     Development     at 
Niagara. 

[From  the  Canadian  correspondent  of  the  Western  Electrician.] 

Mr.  Payne,  manager  of  the  Ontario  Power  com- 
pany, which,  backed  up  by  Pierpont  Morgan  oi 
New  York  and  British  capitalists,  will  develop 
electric  power  on  a  large  scale  on  the  Canadian 
side  at  Niagara  Falls,  has  been  in  Toronto  during 
the  last  week  in  connection  with  the  agreement  in 
that  respect  with  the  Ontario  government.  He 
has  left  Toronto  with  the  completed  draft  of  the 
agreement  with  the  government  in  his  possession. 
Premier  Ross  himself  was  present  during  its  revi- 
sion, and  a  formal  announcement  will  be  made  at 
once  by  the  government.  Mr.  Payne  states  that 
power  will  certainly  be  transmitted  to  the  city  of 
Toronto  and  the  towns  en  route. 
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Southwestern  Gas,  Electric  Light  and  Street  Railway  associa- 
tion, Waco,  Tex.,  April  121I1  to  i jlh. 

American  Institute  of  Electrical  Engineers.  Philadelphia.  Pa.. 
May  16th. 

National  Electric  Light  association,  Chicago,  III.,  May  22d  to 
24th. 

Association  ol  Railway  Telegraph  Superintendents,  Detroit, 
Mich.,  June  20th. 

Northwestern  Electrical  association,  Waupaca,  Wis.,  June  201I1 
o  28th. 

Canadian  Electrical  association,  Ottawa,  Ont-  June  27th  to 
29th. 

International  Association  of  Municipal  Electricians,  Pittsburg. 
Pa..  September  25th  to  27th. 

American  Electro-therapeutic  association,  New  York.  Septem- 
ber 25th  to  27th. 

American  Street  Railway  association,  Kansas  City,  Mo.,  Octo- 
ber 16th  to  iQth. 

Automobile  Show,  New  York,  N.  Y-,  November  10th  to  24th. 


Mr.  Pumpelly  is  an  experienced  storage-battery 
designer  and  manufacturer,  and  his  plea  for  the 
standardization  of  automobile  batteries,  given  on  an- 
other  page,  is  well  considered  and  worthy  of  careful 
attention.  The  electric  automobile  is  making  way 
for  itself  so  rapidly  that  it  seems  to  be  high  time 
that  standard  types  of  batteries  should  be  agreed 
upon,  to  the  end  that  manufacturers  may  evolve 
cells  especially  designed  for  certain  kinds  of  work 
and  divided  into  well-defined  classes.  A  general 
automobile  association,  if  there  were  one,  could 
easily  bring  about  this  reform. 


The  General  Electric  company  seems  to  have 
secured  control  of  the  Siemens  &  Halske  company. 
If  the  report  is  true — and  it  does  not  appear  to  be 
denied — there  remain  but  the  General  Electric  and 
Westinghouse  companies  as  the  only  American  elec- 
trical companies  having  facilities  to  fill  orders  for 
large  generator  units — say  of  1,500  kilowatts  or  over. 
These  two  companies  have  an  agreement  for  the 
exchange  of  patent  rights  and  are  popularly  sup- 
posed to  have  a  further  understanding  as  to  prices 
and  territory  also.  The  Siemens  &  Halske  com- 
pany, as  a  competitive  element,  seems  destined  to 
the  fate  of  the  Walker  company  and  others  that  are 
but  reminiscences.  In  some  of  the  electrical  manu- 
facturing lines  the  business  is  now  restricted  to  very 
few  concerns;  but  we  are  stili  of  opinion  that  a  suc- 
cessful electrical  "trust"  can  never  be  maintained. 
There  are  so.  many  branches  and  ramifications  to 
the  electrical  industry  that  it  is  not  at  all  likely  that 
they  will  ever  be  effectually  absorbed  into  one 
monoj^oly. 


After  an  experiment  of  some  years'  duration  the 
Chicago  Electric  Traction  company  (owned  by  the 
Electric  Storage  Battery  company)  has  abandoned 
I  he  system  of  storage-battery  car  propulsion  and  will 
substitute  the  ordinary  overhead  trolley.  Although 
American  storage-battery  men  have,  as  individuals, 
admitted  for  some  time  that  the  storage  battery  is 
not  adapted  for  use  on  street  cars,  asserting  that 
its  proper  field  of  usefulness  in  railway  work  is  in 
power  houses  or  sub-stations,  the  decision  is  never- 
theless a  significant  one,  as  the  Englewood  road  was 
the  typical  storage-battery  line  of  the  country.  But 
it  was  found  that  the  storage-battery  cars  were  com- 
paratively expensive  to  operate  and  impracticable 
on  branch  lines  and  all  but  the  easiest  grades.  The 
fact  is  now  frankly  acknowledged,  and,  as  far  as 
can  be  foreseen,  the  storage-battery  car,  after  many 
lingering  hopes,  is  now  definitely  eliminated  from 
the  street-railway  problem  of  American  cities.  With 
the  lighter  automobile,  which  can  seek  its  charging 
station,  instead  of  having  the  plant  brought  to  it, 
the  situation  is  different;  and  it  is  in  this  direction 
that  the  future  of  the  storage  battery  in  vehicle 
propulsion   seems  to  lie. 


In  M.  de  Courcy's  interesting  description  of  the 
work  of  installing  the  exhibits  in  the  electrical 
service  plant  at  the  Paris  Exposition,  given  in  this 
issue  of  the  Western  Electrician,  the  writer  notes 
that  the  work  in  the  space  in  the  foreign  dynamo 
section  reserved  for  United  States  exhibits  has  been 
delayed,  and  is  not  as  far  advanced  as  in  the  allot- 
ments of  other  foreign  countries,  notably  Germany, 
Belgium  and  Italy.  It  is  probable  that  American 
electrical  manufacturers,  very  busy  with  work  or- 
dered months  ago  and  hampered  by  the  distance  of 
their  factories  from  the  scene  of  the  exposition,  will 
not  be  as  extensively  represented  in  the  line  of  large 
generators  as  the  continental  makers.  It  is  to  be 
remembered,  too,  that  the  French  steamer  Pauillac, 
long  overdue  and  probably  lost,  contained  a  large 
consignment  of  American  machinery  to  be  exhibited 
at  tile  exposition.  The  ship's  cargo  embraced  much 
electrical  apparatus,  and  the  American  electrical  dis- 
play at  Paris  has  been  greatly  delayed  in  conse- 
quence of  this  misadventure.  However,  there  will 
be  a  good  showing,  nevertheless,  and,  judging  from 
all  reports,  the  American  exhibits  will  be  ready  for 
inspection  as  soon  as  the  rest  of  the  exposition  as 
a  whole. 


Willi  the  expiration  of  the  Edison  three-wire 
patent  on  March  20th  last  there  is  removed  from 
the  field  of  controversy  in  the  electrical  industry 
one  of  the  best-known  of  the  many  patents  that  have 
engaged  the  attention  of  judges,  lawyers  and  ex- 
perts  in    the   development   of   electric    lighting   and 


power.  The  patent — No.  274,290 — was  granted  on 
March  20.  1883,  to  Thomas  A.  Edison,  and  was  en- 
titled "System  of  Electrical  Distribution."  In  de- 
scribing the  invention  Mr.  Edison  says  that  in 
the  fall  of  1879  his  system  of  electric  lighting  had 
become  a  practical  success.  But,  prior  to  the  opera- 
tion of  the  Pearl  street  central  station  in  New  York 
on  September  4,  1882,  the  business  had  been  con- 
fined to  the  erection  and  operation  of  isolated  plants. 
Down  to  that  time  Mr.  Edison  had  spent  $450,000 
in  experimental  work  on  the  incandescent  electric- 
lighting  system,  the  money  being  supplied  by  the 
Edison  Electric  Light  company.  Mr.  Edison  ap- 
preciated the  necessity  for  reducing  the  great  cost 
of  copper  conductors  on  the  old  two-wire,  multiple- 
arc  plan,  and  in  the  course  of  his  experiments  pro- 
duced the  wiring  arrangement  covered  by  the  "three- 
wire  patent,"  as  it  was  universally  known.  The 
three-wire  system  accomplished  a  saving  of  upwards 
of  62%  per  cent,  in  the  amount  of  copper  required 
for  the  conductors  of  the  system.  The  first  three- 
wire  central-station  plant  was  installed  under  Mr. 
Edison's  supervision  at  Shamokin,  Pa.,  beginning 
operations  in  July,  1883.  After  that  date  central- 
station  plants  using  the  three-wire  system  were  in- 
stalled in  large  numbers  by  the  Edison  companies. 

Obviously  the  Edison  three-wire  patent,  if  valid, 
was  of  the  utmost  importance  to  all  distributors  of 
direct  current  from  central  stations.  Mr.  H.  W. 
Darling,  vice-president  of  the  Edison  Electric  Light 
company,  which  owned  the  patent,  declared  that 
the  importance  of  the  invention  to  the  art  of  in- 
candescent lighting  could  not  be  overestimated. 
Without  it,  he  said,  the  progress  of  the  art  would 
have  been  delayed  a  number  of  years,  awaiting  the 
development  of  converter  and  other  indirect  sys- 
tems. Mr.  Edison,  himself,  made  affidavit,  as  late 
as  a  year  ago,  in  the  suit  brought  against  the  Im- 
perial company  of  St.  Louis,  that,  so  far  as  he  knew, 
nobody  seriously  contested  his  claims  as  the  original 
inventor  of  the  system,  except  that  at  about  the  same 
time  of  his  invention  Dr.  John  Hopkinson  of  Eng- 
land filed  a  specification  for  an  English  patent  Gov- 
erning the  same  general  arrangement  of  apparatus. 
However,  Dr.  Hopkinson's  work  was  totally  un- 
known to  Mr.  Edison,  whose  application  was  filed 
before  the  English  patent  was  granted.  It  may  be 
added  that  Dr.  Hopkinson's  patent,  which  lapsed 
several- years  ago,  was  upheld  in  England,  and  that 
its  owners  drew  royalties  from  it  during  the  last 
few  months  of  its  existence. 

But,  for  all  the  fundamental  character  and  pre- 
sumptive importance  of  the  Edison  three-wire 
patent,  it  does  not  appear  that  there  was  ever  any 
adjudication  of  the  patent  upon  its  merits.  Suits 
were  brought  under  it,  at  various  times  and  against 
various  defendants,  from  1886  down  to  1899,  but 
in  none  of  them,  it  is  believed,  was  a  final  decision 
reached  upon  a  litigated  issue.  Everybody  in  the 
electrical  business  knew  of  the  great  Edison  three- 
wire  patent,  and  in  the  earlier  years  of  its  existence 
it  was  regarded  with  great  respect.  Later,  however, 
as  the  patent  was  examined  with  more  care  in  the 
light  of  the  prior  art,  and  as  the  alternating-current 
systems  were  developed  and  extended,  its  owners 
could  no  longer  use  it  as  a  name  to  conjure  by.  It 
became  the  property  of  the  General  Electric  com-  ■ 
pany  and  was  apparently  only  invoked  at  the  re- 
quest of  licensee  companies.  In  an  affidavit  made 
in  September,  1S9S,  Mr.  Charles  A.  Brown,  the 
patent  lawyer,  said:  "It  cannot  be  said  that  the  pub- 
lic have  acquiesced  in  the  validity  of  this  patent,  or 
that  the  complainant  has  always  asserted  its  claim 
under  this  patent  against  alleged  infringers." 

The  last  important  case  brought  to  uphold  the 
Edison  three-wire  patent  was  that  of  the  Edison 
Electric  Light  company  et  al.  against  the  Imperial 
Electric  Light,  Heat  and  Power  company,  already 
referred  to.  In  this  suit  Mr.  George  L.  Cragg  made 
a  long  affidavit  as  an  expert,  asserting  the  belief 
that  the  Brush,  Heikel  and  Arthur  patents  antici- 
pated, in  part  or  in  whole,  the  Edison  patent,  the 
latter  being  said  to  be  invalid  for  want  of  patentable 
novelty.  The  judge  held  for  the  Imperial  company 
in  this  case,  to  the  extent  of  refusing  to  grant  a 
preliminary  injunction  to  restrain  its  use  of  the 
three-wire  system.  Before  the  case  came  to  final 
hearing  the  life  of  the  patent  had  expired. 

Thus,  the  famous  three-wire  patent,  after  a  check- 
ered career  of  17  years,  the  full  statute  term,  has 
had  its  day,  and  no  longer  affords  either  protection 
or  menace  to  the  central  stations  of  the  country. 
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Gensral   El33t  re    Secures   Control    of 
Siemens  &  Halske  Company. 

A  deal  seems  to  have  been  consummated  in  New 
York  on  April  2d,  by  which  control  of  the  Siemens 
&  Halske  Electric  company  of  America  is_  secured 
by  the  General"  Electric  company  of  New  York.  It 
is  said  that  the  stock  of  the  former  corporation  has 
been  bought  by  individual  stockholders  in  the  Gen- 
eral Electric  company.  It  is  known  that  such  nego- 
tiations had  been  under  way  for  some  months,  and 
the  consummation  of  these  efforts  is  regarded  -as 
the  logical  outcome  of  the  effort  of  the  General 
Electric  and  Westinghouse  companies  to  obtain  con- 
trol of  the  larger  competing  companies.  This  merg- 
ing of  interests  will  leave  only  these  two  companies 
engaged  in  the  manufacture  of  electrical  machinery 
of"  the  largest  size.  It  is  believed,  also,  that  a 
working  agreement  is  in  existence  between  the  Gen- 
eral Electric  and  Westinghouse  companies  prevent- 
ing any  serious  encroachment  by  one  in  the  field 
of  the  other. 

It  is  announced  in  a  New  York  dispatch  that  the 
Siemens  &  Halske  company  will  be  conducted  in- 
dependently for  a  time,  but  eventually  will  be 
merged  into  the  General  Electric  corporation,  lhe 
factory  and  main  offices  of  the  company  are  in  Chi- 
cago but  the  negotiations  have  all  been  carried  on 
in  New  York  citv,  where  most  of  the  stock  is 
owned.  Mr.  O.  S.  Lyford,  Jr.,  vice-president  of  the 
company,  when  questioned  about  the  news  of  the 
sale  said  that  he  knew  nothing  about  it,  but  he 
added  that  he  had  information  from  New  York  that 
if  the  deal  should  go  through  the  Siemens  &  Halske 
company  would  still  retain  its  identity  ■ 

About  a  vear  ago  the  Siemens  &  Halske  Electric 
company  passed  into  the  control  of  the  Electric 
Vehicle  company  of  New  York,  which  in  turn  is 
controlled  bv  the  Electric  Storage  Battery  company 
of  Philadelphia.  The  Whitney-Widener-Elk.ns  syn- 
dicate is  prominent  in  the  control  of  both  these 
eastern  concerns,  and  it  is  understood  that  with 
the  sale  of  the  Siemens  &  Halske  company  the  syn- 
dicate has  retained  a  guarantee  of  a  favorable  con- 
tract running  a  long  time  by  which  it  will  be  pro- 
tected. •  , 
The  Siemens  &  Halske  company  was  organized 
in  1S95  under  Illinois  laws.  It  owns  an  extensive 
plant  in  the  town  of  Cicero,  covering  30  acres,  and 
equipped  for  the  construction  of  all  kinds  of  elec- 
trical machinery.  A  specialty  has  been  made  of 
late  in  building  small  motors  for  the  electric  ve- 
hicles of  the  Electric  Vehicle  company.  The  com- 
pany employs  over  1,000  men.  Its  directors  are  as 
follows:  Samuel  Insull,  M.  J.  Budlong,  O.  S.  Ly- 
ford Jr  C.  B.  Rockhill,  Levy  Mayer,  1.  A. 
Moran  Jr.,  Martin  Moloney,  Isaac  L.  Rice  and  R. 
McA  Lloyd.  The  officers  of  the  company  are  the 
following-named  gentlemen:  President,  R.  McA. 
Lloyd-  vice-president,  O.  S.  Lyford,  Jr.;  secretary, 
Willard  T.  Block;  treasurer,  F.  Vieweg;  assistant 
secretary  and  treasurer,  M.  J.  Budlong. 

Chicago    Eleccric     Traction     Company 
Abandons  Storage-battery  System. 

At  a  meeting  of  the  owners  of  the  stock  of  the 
Chicago  Electric  Traction  company,  held  m  New 
York  city  on  March  27th,  it  was  decided  to  change 
the  storage-battery  system  of  propelling  its  cars  to 
the  overhead-trolley  system.  This  road,  which  for- 
merly was  known  as  the  Englewood  and  Chicago 
railway,  is  the  only  storage-battery  line  in  Chicago. 
The  work  of  changing  over  the  system  will  be  made 
as  fast  as  the  trolley  equipment  can  be  installed. 

Abandonment  of  the  storage-battery  system  is 
stated  to  have  been  chiefly  on  account  of  the  me- 
chanical difficulty  of  charging  the  batteries  in  cars 
on  branch  lines,  which  did  not  run  to  the  central 
power  house.  The  system  is  said  to  have  worked 
almost  perfectly  on  single  lines,  but  since  the  road 
has  been  acquiring  branches  it  has  proved  bom 
cumbrous  and  expensive.  The  road  runs  through 
a  sparsely  settled  neighborhood,  except  at  its  ter- 
minals, and  is  not  yet  able  to  support  more  than 
one  large   electric  plant.  .         _ 

The  storage-battery  system  was  installed  three 
years  ago.  and  always  has  proved  a  success  on  the 
single  lines  although  it  was  about  one-half  more 
expensive  than  the  overhead  trolley.  The  delay  in 
charging  the  batteries  did  not  average  oyer  one 
minute  Cars  were  run  between  Sixty-third  street, 
Morgan  Park  and  Blue  Island,  with  the  charging 
station  at  South  Englewood.  After  the  branch  line 
to  Harvev  was  equipped,  however,  the  company  tried 
various  experiments  with  sub-stations  on  the  gen- 
eral principle  of  those  used  for  charging  automo- 
biles The  system  proved  too  expensive,  however. 
The  weight  of  the  cars  is  said  to  have  affected  the 
track  to  some  extent.  The  company  intends  to 
operate  the  newly  incorporated  road  to  West  Pull- 
man, not  yet  constructed. 

An  Alliance,  Neb.,  newspaper  makes  mention  of  a 
a  man  who  purchased  "a  fine  Coreless  engine,  weigh- 
ing over  six  tons,"  for  the  city  electric-light  plant. 
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Standardization  of  Automobile  Batteries. 

By  James  K.  Pumpelly. 

Constant  complaint  is  made  to  the  effect  that  the 
storage  batteries  of  electric  automobiles  are  uncer- 
tain in  their  action,  rapidly  deteriorating  and  los- 
ing their  efficiency.  This  criticism  is  unfair  and 
unjust — one  that  manufacturers  of  storage  batteries 
take  very  much  to  heart;  but  it  must  be  confessed 
that  thus  far  the  use,  or  rather,  I  should  say,  the 
misuse  of  the  batteries,  has  led  the  public  to  feel 
justified  in  its  complaint.  I  insist,  however,  that  a 
better  knowledge  of  this  very  willing  electric  horse — 
a  better  understanding  of  how  to  treat  it  and  feed 
it — would  remove  most  of  the  prejudice.  The  fault, 
I  think,  begins  with  the  designer  of  the  batteries, 
and  also  lies  against  the  makers  of  the  vehicles. 
Neither  the  battery  nor  the  vehicle  is,  as  a  general 
thing,  adapted  to  the  possibilities  of  the  work  to 
be  done;  in  fact,  the  two  pieces  of  mechanism  are 
generally  planned   on   hazardous  estimates. 

A  battery,  to  be  efficient,  should  be  economical. 
I  mean  by  "economical"  active  enough  and  endur- 
ing enough  to  pay  back  with  good  percentage,  in 
work,  all  it  has  cost.  The  battery  itself,  as  it  is 
now  made,  will  do  all  this,  but  it  must  be  made 
to  fit  the  vehicle  and  also  the  work  it  may  be  called 
upon  to  do.  If  one  were  buying  a  horse  for  gen- 
eral use  on  uneven  roads,  but  looking  for  a  fair 
average  of  speed,  he  would  not  select  a  small  or 
weakly  proportioned  animal.  The  same  plan  of  se- 
lection should  obtain  in  buying  a  battery.  This  is 
difficult  at  present,  because  the  purchaser  of  an  elec- 
tric vehicle  knows  little  of  the  different  kinds  and 
sizes  of  batteries,  and  the  makers  of  the  carriage 
part  not  much  more.  The  carriage  maker  depends 
on  certain  manufacturers  of  electric  motors  for  part 
of  the  work,  and  on  certain  well-advertised  makers 
of  storage  batteries  for  another.  The  motor  maker 
sells  a  stipulated  horsepower  motor,  guaranteed  to 
do  certain  work.  How  economically  it  will  do  it 
is  not  named  in  the  sale.  The  manufacturer  of 
batteries,  well  known  through  advertisements, 
sells  a  set  of  batteries  of  size  and  weight 
stipulated  by  the  carriage  maker.  The  different 
parts  are  thus  put  together,  forming  a  very  hand- 
some vehicle — unless  a  cab  is  the  vehicle  planned; 
then  handsome  is  not  the  word  at  all;  rather  a  word 
expressing   the   opposite. 

Now  comes  the  crucial  point — practical  road  work. 
A  few  weeks  may  show  distressing  weakness  some- 
where, disappointment  and  discomfort  to  the  pur- 
chaser and  reflex  disappointment  on  the  part. of 
the  makers  of  the  different  parts.  The  builder  of 
the  woodwork  knew  what  weight  of  batteries  his 
vehicle  was  to  carry,  but  he  did  not  know  what  kind 
of  roads  his  work  was  to  be  subjected  to;  and  the 
same  may  be  said  of  the  battery  man,  who  knows 
that  his  battery  will  give  a  certain  output  in  watts 
or  horsepower,  day  in  and  day  out,  for  a  year  at 
least,  on  fair,  even  roads.  The  battery  man  also 
knows  by  experience  that  if  only  a  fair  average 
of  work  is  called  for,  and  good  treatment,  accord- 
ing to  directions,  is  given  the  batteries,  the  pur- 
chaser of  the  carriage,  as  far  as  the  battery  goes, 
will  be  pleased  and  ride  comfortably  for  many 
months.  1 ; 

But  the  fact  remains  that  many  important  points 
in  building  the  vehicle  have  been  guessed  at  by  the 
makers  of  the  different  parts.  One  need  not  con- 
tinue to  give  reasons  why  disappointment  and  dis- 
gust come  to  the  purchaser  who  has  lost  his  money 
without  the  anticipated  fast  rides.  The  same  result 
would  ensue  if  horse  and  wagon  were  joined  to- 
gether to  do  work  too  great  for  the  endurance  of 
the  one  or  the  strength  of  the  other. 

This  sort  of  haphazard  work  is  being  done  all 
the  time  and  all  over  the  country  where  electric 
vehicles  are  being  made  and  sold.  Now  to_  prevent 
this  sort  of  guesswork,  why  should  not  the  auto- 
mobile clubs,  joining  with  the  manufacturers  of 
storage,  batteries,  seek  to  establish  standard  sizes 
and  weights  for  each  class  of  electric  vehicle?  Let 
such  sizes  be  numbered.  For  instance,  a  No.  1 
vehicle  might  be  a  carriage  in  the  1,200-pound  class, 
calling  for  42  cells  of  a  certain  size  and  weight; 
No.  2,  weighing  2,000  pounds,  and  calling  for  a 
lattery  of  such  and  such  size.  The  size  is,  of  course, 
important  to  be  standardized,  because  the  floor 
space  in  the  carriage  is  generally  of  arbitrary  or 
fixed  dimensions. 

If  such  standards  were  established  and  known, 
the  manufacturer  of  batteries  could  have  a  stock  of 
them  on  hand,  42  in  a  set,  to  fit  a  stipulated  number 
of  vehicle.  He  would  then  know,  when  an  automo- 
bile manufacturer  wrote  to  him,  ordering  at  once 
a  No.  1  or  No.  2  battery,  that  a  battery  was  needed 
to  propel  a  carriage  of  a  certain  established  weight 
and  driven  by  an  electric  motor  of  known  horse- 
power and  efficiency. 

Having  these  standards,  the  rubber  jars  could 
be  ordered  in  advance  to  fit  each  number.  Cheap 
labor  could  be  taken  advantage  of  to  manufacture 
battery  plates.  Time  could  be  given  to  test,  by 
two  or  three  charges  and  discharges,  each  set  of 
batteries  sent  out,  and  any  weak  points  could  be 
eliminated  in  the  factory.  This  would  lessen  the 
cost  of  batteries  greatly  and  raise  their  reputation. 
One  reason  for  the  high  price  of  batteries  for  auto- 
mobile work  is  the  uncertainty  of  the  market  for 
any  particular  make.  Again,  knowing  the  standard 
dimensions  of  the  vehicle  and  its  weight,  any  im- 
provement in  batteries  themselves,  to  render  them 
liehter  and  stronger,  would  not  necessitate  a  change 
of  space  or  alter  the  woodwork  of  the  carriage. 


It  is  not  at  all  a  hopeless  matter  to  make  a  much 
lighter  battery  without  any  of  the  weaknesses  here- 
tofore seen,  and  I,  for  one  inventor  and  manufac- 
turer, can  say  with  confidence  that  such  a  battery 
will  soon  be  ready  for  the  market.  When  it  is  un- 
derstood that  50  per  cent,  of  the  energy  charged 
into  a  battery  is  absorbed  in  carrying  or  propelling 
the  weight  of  the  battery  itself,  anyone  can  see  the 
necessity  of  lightness,  if  durability  is  not  sacrificed. 
Hence,  six  amperes  to  the  pound,  as  advertised  in 
large  batteries  by  some  manufacturers,  is  not  a  suffi- 
cient output,  if  it  needs  three  amperes  to  the  pound 
to  propel  itself.  Nor  will  weight  of  lead,  for  the 
sake  of  a  little  longer  life  in  a  battery,  make  up 
for  the  increased  cost  of  wear  and  tear  in  the  sup- 
porting and  running  parts  of  the  vehicle. 

The  public  must  have  something  like  fair  com- 
mercial prices  placed  on  the  electric  automobile,  and 
much  of  this  will  depend  on  the  cheapness,  lightness 
and  durability  of  the  battery. 


The    Fixture  Industry  and    Reciprocity. 

Manufacturers  of  electric  and  gas  fixtures  protest 
against  the  proposed  reciprocity  treaty  with  France. 
L.  Plaut  &  Co.  of  New  York  sent  to  congressmen 
the  following  letter: 

We  learn  that  there  is  a  reciprocity  treaty  between  France  and 
this  country,  which  is  shortly  to  be  presented  to  your  honorable 
body  for  ratification. 

We  trust  that  you  will  lend  your  aid  and  influence  in  opposi- 
tion to  the  ratification  o£  this  treaty,  inasmuch  as  it  would  be  a 
keen  blow  to  the  gas  and  electric-fixture  industry  of  this  coun- 
try. 

Of  recent  years  the  French  productions  of  the  better  grade  of 
fixtures  have  made  serious  inroads  into  the  manufacture  and 
sale  of  this  class  of  work,  and  if  the  existing  duty  is  to  be  re- 
duced, still  worse  results  will  ensue. 

The  personal  investigation  made  by  the  writer  during  a  recent 
visit  to  France  into  the  manufactureof  this  class  of  goods  enables 
us  to  state  positively  that  the  low  rate  of  wages  paid  in  Europe 
to  skilled  laborers  makes  it  very  difficult  for  American  manufac- 
turers to  compete,  unless  at  least  the  present  duty  is  permitted 
to  remain  on  this  class  of  goods. 

We  quote  the  following  as  an  instance  of  the  difference  in 
wages :  One  of  the  workmen  in  one  of  the  factories  informed  the 
writer  that  his  weekly  salary  was  24  francs,  and  the  same  labor 
produced  by  a  workman  in  our  employ  here  is  Si8a  week,  which 
is  three  times  as  much  as  the  Frenchman  receives  for  his  work. 

Until  quite  recently  the  gas  and  electric-fixture  industry  of 
this  country  was  in  a  very  poor  financial  condition,  and  only  the 
revival  of  trade  within  the  last  year  cr  two  has  placed  the 
manufacturers  in  such  a  position  that  a  fair  reward  for  labor 
and  capital  invested  is  realized. 

We  again  most  respectfully  call  your.attention  to  the  treaty, 
and  trust  that  you  will  use  all  your  influence  in  opposition  to  the 
same. 

Under  the  present  tariff  arrangements  the  duty 
on  such  fixtures  is  45  per  cent.;  under  a  treaty  re- 
duction of  10  per  cent,  this  would  be  reduced  to 
40.50  per  cent.  It  may  well  be  borne  in  mind,  how- 
ever, that  the  amount  imported  from  France  during 
1898  only  amounted  to  a  total  value  of  $480,  on 
which  the  duty  collected  was  $216. 


Professor   Pritchett  to   Succeed  Presi- 
dent Crafts. 

Boston,  March  30. — Henry  Smith  Pritchett,  widely 
known  on  account  of  governmental  scientific  work 
achieved  under  his  direction,  has  been  selected  to 
succeed  President  Crafts  as  the  president  of  the 
Massachusetts  Institute  of  Technology  when  the  lat- 
ter's  resignation  takes  effect  in  June.  Professor 
Pritchett  has  been  superintendent  since  1897  of  the 
United  States  Coast  and  Geodetic  Survey,  which 
position  he  has  resigned  to  accept  the  presidency  of 
Boston's  famous  institute. 

Henry  Smith  Pritchett  was  born  in  Fayette,  Mo., 
April  16,  1857.  He  was  graduated  from  Pritchett 
College,  Glasgow,  Mo.,  in  1875,  and  after  that  stud- 
ied abroad  for  a  few  years,  taking  the  degree  of 
doctor  of  philosophy  at  Munich  University.  He  was 
a  student  with  Asaph  Hall  in  the  United  States 
Naval  Observatory  in  1876,  and  two  years  later,  in 
1878,  became  assistant  astronomer  of  ihe  institution, 
"fn  1878  he  was  a  member  of  the  famous  eclipse  ex- 
pedition. 

Shortly  after  this  he  went  as  astronomer  to  Mor- 
rison Observatory  at  Glasgow.  Mo.  He  accom- 
panied the  transit-of- Venus  expedition  to  New- 
Zealand  as  astronomer  in  1882. 

The  next  year  he  was  appointed  professor  of  as- 
tronomy and  director  of  the  observatory  of  Wash- 
ington University.  St.  Louis.  In  1889  he  took 
charge  of  a  government  party  to  observe  the  Cali- 
fornia eclipse.  Soon  after  this  he  went  to  Europe, 
where  he  was  engaged  in  scientific  work  until  1895. 
For  the  last  three  years  he  has  been  superintendent 
of  the  Coast  and  Geodetic  Survey.  B. 


Machinists'  Strike  Ended. 

A  national  agreement  was  entered  into  March  31st 
in  Chicago  between  the  National  Metal  Trades  as- 
sociation and  the  International  Association  of  Ma- 
chinists. The  agreement,  which  is  in  the  nature  of  a 
compromise,  grants  recognition  of  the  union  and 
provides  that  present  differences  as  to  wages  and 
hours  are  to  be  submitted  to  a  board  of  arbitration. 
This  board  is  to  consist  of  the  president  of  each 
national  organization,  he  to  choose  two  others,  and 
the  board  of  six  to  pass  finally  on  all  matters  under 
dispute.  Pending  the  decision  of  the  board  of  arbi- 
tration on  the  present  differences  the  men  are  to 
return  to  work.  Whatever  is  decided  as  to  wages 
and  hours  is  to  be  effective  from  the  time  the  men 
return  to  work.  In  Chicago  nearly  all  of  the  ma- 
chinists have  returned  to  work,  and  it  is  expected 
that  the  agreement  will  soon  be  accepted  in  the 
other  cities  where  the  men  have  been  on  a  strike. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  Disputes  in  London. 

The  somewhat  complicated  telephone  situation  in 
England  is  not  without  interest  on  this  side  of  the 
water.  In  London,  in  particular,  the  National  Tele- 
phone company  1  corresponding  somewhat  to  the 
American  Bell 'Telephone  company,  although  with 
jence),  the  County  Council  and  the 
ffice  authorities,  who  have  in  charge  the  gov- 
ernment telephone  service,  are  in  a  triangular 
"scrap."  Recently  the  highways  committee  of  the 
London  Countv  Council  reported  that  its  attention 
had  been  called  to  a  notice  issued  by  the  National 
Telephone  company  to  all  its  subscribers  in  Lon- 
don, in  which  it  was  stated  that  a  recent  snowstorm 
had  caused  a  partial  dislocation  of  the  London  tele- 
phone service,  and  which  also  contained  the  follow- 
ing words:  "During  the  past  four  years  the  com- 
pany has  been  using  its  utmost  endeavors,  but 
without  success,  to  induce  the  London  County  Coun- 
cil [0  consent  to  the  wires  being  put  underground. 
Had  the  County  Council  done  so  the  present  trouble 
would  not  have  occurred." 

That  statement,  which  the  committee  said  was 
sent  to  something  like  15,000  persons  in  London, 
was  not  in  accordance  with  the  facts,  it  was  asserted. 
If  the  company  had.  in  the  course  of  the  negotiations 
which  had  been  proceeding,  offered  terms  which  it 
(the  highways  committee)  could  have  advised  the 
council  to  adopt— terms  similar  to  those  given  by 
the  company  to  several  provincial  cities  and  towns— 
the  matter  'could  have  been  settled  so  far  as  the 
council  was  concerned;  although  even  in  that  event 
it  would  appear  that  consent  given  by  the  council 
would  be  of  no  avail  unless  the  company  should 
first  have  obtained  a  license  from  the  Postoffice. 
In  another  report,  the  committee  stated  that  the 
company  had  not  yet  obtained  the  Postoffice  license, 
but  that'  it  had.  notwithstanding,  carried  out  under 
-round  works  at  certain  places,  in  some  cases  with 
and  in  some  without  the  permission  of  the  road  au- 
thorities concerned,  but  it  had  not  obtained  the  con- 
sent of  the  council.  The  committee  had  accordingly 
directed  that  proceedings  should  be  taken  against 
the  company  for  infringing  in  this  respect  the  pro- 
visions of  the  telegraph  acts. 

\t  a  meeting  of  the  council,  held  in  the  middle  of 
Fcbruarv.  when  the  reports  came  up,  Mr.  Benn, 
chairman  of  the  committee,  said  that  the  council  s 
clerk  had  received  the  following  letter  from  Mr. 
Gaine,  secretary  of  the  company: 

From  a  paragraph  which  appears  in  the  Times  of  to-day  I  see 
dial  the  highways  committee  is  reporting  to  the  County  Council 
chat  a  statement  made  by  me  in  the  circular  which  I  recently 
issued  to  the  National  Telephone  company's  London  subscribers 
is  not  in  accordance  with  fact:  that,  if  the  company  had,  in  the 
course  of  the  negotiations  which  have  taken  place,  been  ready  to 
give  terms  to  London  similar  to  those  given  to  several  provincial 
cities  and  towns,  the  matter  could  have  been  settled  so  far  as 
the  council  is  concerned:  and  that,  even  in  that  event,  the  con- 
sent of  the  council  would  have  been  of  no  avail  unless  the  com- 
pany had  first  obtained  the  license  from  the  Postoffice.  I  think 
it  right  on  ttie  part  of  the  company  that  I  should  state  at  once  that 
I  am  prepared  to  prove  to  demonstration  that  the  statement  con- 
tained in  my  circular  is  strictly  in  accordance  with  the  facts,  that 
the  company  has  always  been  willing  to  concede  terms  to 
London  eiusdeni  generis  with  those  conceded  to  provincial 
towns,  and  that  the  highways  committee  is  fully  aware  lhat  the 
postmaster-general  is  under  express  covenant  to  give  to  the  com- 
pany the  license  they  refer  to  whenever  called  upon  by  the  com- 
pany so  to  do>  The  position  of  the  negotiations  is  at  present  in  a 
nutshell.  The  company  has  offered  that,  if  the  County  Council 
will  consent  to  its  putting  its  wires  underground,  it  will  supply 
the  service  at  the  same  price  and  on  the  same  terms  as  the  Post- 
office,  and  the  highways  committee  has  asked  in  addition  that  the 
company  shall  give  free  intercommunication  between  its  London 
subscribers  and  subscribers  of  the  Postoffice.  This  demand  is 
impossible  of  acceptance.  I  see  that  the  highways  committee 
states  that  mv  circular  was  sent  to  something  like  15.000  persons 
in  London.  As  a  matter  of  fact,  it  was  sent  to  a  much  larger 
number,  the  number  of  the  company's  exchange  telephones  in 
London  being  now  just  30,000. 

Mr.  Eenn  answered  the  letter  by  saying  that  the 
Statements  of  the  committee  were  strictly  in  ac- 
cordancc  with  the  facts.  The  company  did  not  offer 
the  same  terms  to  London  as  they  did  to  provincial 
towns.  By  the  proposals  of  the  government  Lon- 
don was  deprived  of  its  rights  to  a  municipal  serv- 
ice, and  the  duty  of  the  council  was  in  this  case  to 
nard  the  interests  of  the  telephone  users.  Mr. 
Westacott  pointed  out  that,  while  the  council  and 
ny  were  quarreling,  the  telephone  users 
were  suffering  great  inconvenience.  After  further 
discussion,  the  highways  committee's  reports  were 
received  and  adopted. 


Th9  "Curse  of  Monopoly"  in  England. 

In    a    review    of    Miller's    "American     Telephone 

Practice"  the    Electrical  Engineer  of  London  makes 

interesting  observations  on  the  lack  of  tele- 

phone   literature  in    England:     "This   is  a  book  the 

like  of  which  could  not  have  been  produced  in  this 

country.     That  statement  is  easily  made  and  easily 

d.     There   is   little   real    English   literature   on 

telephony    from    the    practical    side,    for    the    simple 

on   tiiat  there  are  very  few  men   having  experi- 

1  nee   in    this   country   who   have   been    permitted   to 

state  their  experience.     Two  or  three  papers  before 

learned  societies    and  one  or  two  books    sums  up 

English  technical  work  on  telephony.    The  technical 

nt.  information  on  telephony;  it  can  get 

none.     The  service   is   taboo   to  everyone   outside   a 

rum,   and   information   is  for  official   eyes   and    ears 

only.      And  we   wonder  at  the  condition   of  things. 

We  wonder  that  apparatus  of  outside  make  is  pre- 

though    it   is   far  and   away   superior   to   our 

own  make.     Had  not  the  Western  Electric  company 


invaded  a  factory  here,  and  had  not  the  General 
Electric  organized  a  department  for  such  apparatus, 
the  posili  in  of  England  as  a  maker  of  telephone  ap- 
paratus .\ould  be  about  on  a  par  with  that  of  Tim- 
buctoo.  It  may  be  that  in  the  future  things  will 
e,  but  the  curse  of  secrecy  and  red-tape  clings 
round  die  curse  of  monopoly.  Why,  we  know  not; 
fin-  monopolists,  because  of  their  monopolies,  should 
hold  broad  views  and  help  to  educate  the  world  and 
disseminate  knowledge.  Instead  of  broadness,  they 
cut  .le  narrowness;  everything  is  rigidly  held  within 
a  ring  fence,  and  no  outsider  is  to  see  or  hear,  or,  if 
inventive,  to  gain  hearing." 


Long-distance  Telephone  Lines.1 
By  C.  W.  Bolton. 

I  have  long  believed  that  the  secret  of  success 
in  telephony  lies  in  long-distance  telephone  lines. 
Short,  local  telephone  lines  are  a  great  convenience, 
but  raiely  a  financial  success,  for  the  tolls  received 
by  such  lines  are  not  usually  sufficient  to  pay  the 
expense  of  keeping  them  in  first-class  repair. 
This  trouble  may  be  obviated  to  a  certain 
extent  by  connecting  two  or  more  short 
lines  by  switch  arrangements,  so  that  they  may  be 
formed,  temporarily,  into  a  long-distance  line  when 
necessary.  This  would  not  be  as  satisfactory  as  a 
regular  long-distance  line,  for  the  short  lines  are  usu- 
ally too  heavily  loaded  with  telephones  to  give  per- 
fect satisfaction  for  long-distance  work,  but  will  do 
fairly  well  where  the  lines  are  well  insulated  and 
good  instruments  are  provided,  and  under  the  exist- 
ing circumstances  it  is  the  best  that  many  of  our 
Independent  companies  can  do  for  the  present. 

Too  much  attention  cannot  be  given  to  line  con- 
struction and  material.  A  poor  instrument  may  be 
made  to  work  fairly  well  on  a  well-constructed  line. 
but  a  good  instrument  will  give  very  unsatisfactory 
service  on  a  poorly  constructed  line. 

My  experience  in  building  telephone  lines  is  that 
we  should  use  not  less  than  30  poies  to  the  mile.  For 
single-wire  lines  a  21-foot  pole  planted  three  feet  in 
the  ground,  where  there  is  a  good  clay  foundation, 
does  nicely  and  makes  a  very  substantial  line.  These 
poles  should  not  be  less  than  five  or  six  inches  in 
diameter  at  the  small  end.  They  should  be  located  in 
as  straight  a  line  as  possible  and  as  far  from  timber 
as  practicable.  Where  it  is  possible  good  cedar, 
locust  or  cypress  poles  should  be  used.  They  will 
pay  well  for  the  extra  expense,  of  procuring  them. 
But  where  they  cannot  be  procured  conveniently, 
chestnut,  post  oak,  white  oak  or  other  native-grown 
poles  may  be  made  to  answer  fairly  well,  but  are  not 
as  long  lived. 

Where  copper  wire  can  be  procured  it  is  much 
the  best,  but  a  good  quality  of  iron  wire  will  give 
good  satisfaction,  if  it  is  well  insulated  and  the  joints 
are  well  made.  I  like  No.  11  wire,  and  as  small  as 
No.  12  will  give  good  service  if  the  line  is  not  too 
heavily  loaded  with  telephones.  Of  course,  these 
sizes  are  not  intended  for  extra-long  lines.  Smaller 
wire  than  No.  12  should  not  be  used  for  toll  lines. 

Use  only  glass  insulators  in  building  toll  lines. 
They  cost  a  little  more,  but  they  insulate  much  bet- 
ter than  porcelain  and  are  much  more  satisfactory. 

The  telephone  is  the  last,  but  not  the  least,  im- 
portant part  in  constructing  a  telephone  line,  for  it 
is  very  important  to  use  good  telephones  if  you  wish 
good  telephone  service.  Some  of  our  Independent 
telephone  people  have  placed  inferior  instruments  on 
their  lines  because  they  can  be  bought  for  a  little 
less  than  first-class  instruments.  This  is  a  great  mis- 
lake,  for  the  little  difference  in  the  cost  of  the  two 
instruments  is  nothing  compared  to  the  difference  in 
the  service  given  by  an  inferior  and  a  first-class 
telephone.  There  was  some  excuse  for  this  while  the 
Bell  Telephone  company  had  exclusive  control  of 
the  manufacturing  of  telephones;  but  now  that  there 
are  so  many  Independent  telephone  manufacturers, 
where  first-class  telephones  can  be  procured  at  a 
reasonable  cost,  there  is  no  excuse  for  a  continuance 
of  this  poor  policy  longer.  Now  the  telephone  I 
would  recommend  you  to  use  is  the  best  you  can 
buy.    Use  only  good  telephones. 

If  you  arc  building  a  farm-right  telephone  line, 
build"  it  for  the  convenience  of  those  havingtele- 
phones  on  the  line.  But  if  you  propose  building  a 
toll  line  and  wish  to  make  it  a  pecuniary  success, 
you  must  control  each  pay  station  and  see  lhat  it  is 
managed  so  as  to  give  satisfaction  to  the  patrons 
of  the  line  and  made  profitable  to  the  telephone  com- 
pany. 

I  am  a  strong  disbeliever  in  the  advisability  of 
having  private  telephones  connected  with  a  toll  line. 
1  bate  never  known  it  to  be  other  than  unsatisfac- 
tory and  objectionable  to  the  patrons  of  such  a  line 
and  injurious  to  the  business  of  the  company.  To 
make  our  toll  lines  and  exchanges  satisfactory  to 
the  general  public  we  must  study  the  interest  of  our 
patrons,  give  them  the  best  service  we  can  for  the 
price  charged  and  let  them  see  that  wre  are  studying 
their  interests  as  well  as  our  own. 

I  hail  with  joy  the  rapid  progress  being  made  by 
our  Independent  telephone  companies  and  manufac- 
turers of  telephone  supplies.  Each  day  brings  re- 
ports of  new  companies  being  organized.  New  exten- 
sions ami  connections  are  being  made,  and  in  many 
sections    long-distance    telephone    lines   are    being 

1.  Read  before  th"  Southern  Independent  Telephone  Asso- 
ciation at  Memphis,  Tenn.,  February  28,  igoo. 


built,  of  the  best  material  and  instruments  to  be  had, 
by  Independent  telephone  companies  that  are  giving 
telephone  service  equal,  if  not  superior,  to  that  of 
the  Bell  company.  I  think  the  day  is  not  far  distant 
when  each  section  of  country  will  be  supplied  with 
long-distance  telephone  lines  or  connections,  into 
which  short  lines  may  feed  their  contributions  at 
advantage  to  themselves  and  profit  to  the  long  lines. 
This  would  have  been  accomplished  long  since  had 
not  the  "Bell  monopoly"  so  long  held  the  telephone 
patents  and  monopolized  the  telephone  business. 
Now  that  the  Independent  telephone  companies  have 
gotten  a  foothold,  they  are  here  to  stay,  and  will 
surely  flourish,  for  the  public  has  learned  to  appre- 
ciate both  the  improved  service  and  low  rates  they 
are  giving  them. 


Telephone  Charges  in  New  York. 

A  session  of  the  New  York  Legislature  without 
a  bill  to  regulate  telephone  charges  would  be  unique. 
Many  such  bills  have  been  introduced,  but  the  path 
to  enactment  seems  to  be  strewn  with  insurmount- 
able difficulties.  Assemblyman  Sullivan's  bill,  now 
pending,  provides  that  "at  the  expiration  of  six 
months  after  the  passage  of  this  act  the  charge  and 
price  for  the  annual  or  monthly  use  of  a  telephonic 
connection,  both  by  day  and  night,  together  wdth 
instruments  and  electrical  apparatus  as  shall  be  nec- 
essary to  transmit  vocal  messages  between  the  pa- 
trons, exchange  subscribers  or  customers  of  any 
telephone  company  within  the  limits  of  this  state, 
which  charge  and  price  shall  be  pro  rata  for  the 
shorter  periods,  except  as  provided  in  section  3  of 
this  act,  shall  be,  in  cities  of  1. 000,000  inhabitants  or 
over,  not  to  exceed  a  rate  of  $85  per  annum;  in  cities 
of  500,000  or  less  than  1,000,000,  not  to  exceed  $75: 
in  cities  of  100.000  and  less  than  500,000.  not  to  ex- 
ceed $48;  in  cities  of  20,000  and  less  than  100,000, 
not  to  exceed  $36;  in  cities  and  places  of  8.000  and 
less  than  20,000,  not  to  exceed  $30,  and  in  all  cities 
and  places  of  less  than  S,ooo  inhabitants,  not  to 
exceed  $27.  The  population  is  to  be  based  on  the 
census  of  1890.  and  not  to  be  thereafter  increased." 

Under  the  new  bill  the  charge  at  public-pay  sta- 
tions would  not  exceed  10  cents  for  the  first  five 
minutes  after  the  connection  is  made  and  five  cents 
for  each  five  minutes  or  part  of  five  minutes  there- 
after. The  local  rate  is  five  cents.  The  bill  further 
provides  that  no  patron  or  subscriber  having  and 
paying  for  a  telephone  at  his  own  place,  office  or 
residence  shall  be  charged  for  service  at  any  such 
station  when  the  telephone  is  used  by  him  or  his 
employers  for  communicating  with  his  own  place, 
office  or  residence. 

Another  provision  is  as  follows:  "If  the  price 
determined  by  the  first  section  of  the  act  shall  not 
be  deemed  remunerative  upon  actual  capital  invested, 
such  corporation,  firm  or  individual  may  file  a 
statement  with  the  office  named  hereafter  to  that 
effect,  within  30  days.  The  said  officers  shall  then 
conduct  a  thorough  investigation  and  the  new 
schedule  shall  be  operative  for  one  year  from  the 
date  when  so  determined,  or  until  such  a  time  that 
the  rate  fixed  is  producing  a  net  profit  in  excess  of 
the  sum  required  to  pay  interest  on  bonds  and  10 
per  cent,  per  annum  upon  the  cash  capital  paid  in 
by   stockholders." 

The  bill  also  provides  that  the  comptroller,  attor- 
ney-general and  state  engineer  and  surveyor  shall 
be  a  court  of  inquiry  to  enforce  the  act. 


Telephone  Bell  as  Alarm  Signal. 

It  is  not  generally  known,  says  the  Indianapolis 
News,  that  there  are  persons  who  take  medicine  in 
the  night  according  to  telephone  signals. 

In  the  course  of  a  conversation,  Walter  L.  Hill, 
local  manager  of  the  Central  Union  Telephone  com- 
pany, said  that  many  subscribers  use  their  tele- 
phones in  the  same  way  that  an  alarm  clock  is  used. 
The  chief  operator  has  a  regular  schedule  of  calls, 
from  4  a.  m.  to  7:30  a.  m.  These  calls  are  left  by 
patrons  of  the  exchange,  and  it  is  one  of  the  duties 
of  the  chief  operator  to  go  over  the  list  every  few 
minutes  for  the  purpose  cf  seeing  if  any  subscriber 
wishes  to  be  called  at  that  particular  time.  It  was 
formerly  the  custom  of  the  operator  to  ring  the  bell 
until  the  call  was  answered,  but  many  of  the  patrons 
objected  to  this.  Persons  wishing  to  take  an  early 
train  out  of  town  also  use  their  telephones  as  an 
alarm  clock,  and  Mr.  Hill  states  that  there  have  been 
no  complaints  received  at  the  exchange  in  the  last 
six  months  because  of  the  failure  of  the  chief  op- 
erator to  call  those  wdio  had  requested  that  it  be 
done. 

To  a  certain  extent,  the  practice  of  taking  a  medi- 
cine by  telephone  is  followed.  When  a  subscriber 
is  sick  enough  to  need  medicine  at  hourly  or  two- 
hour  intervals,  during  the  night,  he  leaves  a  call 
with  the  chief  operator  to  that  effect.  Then  he  goes 
to  sleep,  with  the  assurance  that  the  little  bell  will 
waken  him  at  the  proper  time.  This  saves  a  good 
deal  of  worry  and  frequent  missing  of  medicines, 
which  occur  when  the  subscriber  depends  on  his 
own  wakefulness  in  the  matter.  If  a  subscriber, 
however,  is  seriously  sick,  the  calls  are  not  con- 
ducive to  best  results.  The  hourly  clamor  of  the 
shrill-toned  bell  is  too  startling;  then  the  chief  op- 
eiator  gives  way  to  a   nurse. 
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Prospective     Increase     of     Telephone 
Rates  Forbidden  in  Louisiana. 

The  Railroad  Commission  of  Louisiana  has  taken 
steps  to  checkmate  the  telephone  companies  doing 
business  in  the  state  whose  managers  had  announced 
their  intention  to  raise  the  rates.  Two  rules  were 
re-enacted  and  amended  on  March  16th  to  Tead  as 
follows: 

Rule  4.  There  shall  be  no  increase  in  the  rates 
now  charged  for  rent  of  instruments,  or  for  the 
use  of  public-station  instruments  for  conversation, 
without  the  consent  of  this  commission;  nor  shall 
any  rates  be  put  in  force  at  new  exchanges,  or  on 
new  toll  lines,  or  elsewhere,  before  said  rates  shall 
have  been  authorized  by  this  commission. 

Rule  5.  No  subscriber  shall  be  hindered  in  the  en- 
joyment of  telephone  communication,  nor  shall  in- 
struments be  removed  from  the  premises  of  such 
subscribers  except  for  failure  to  pay  tariff  rates  au- 
thorized by  this  commission.  Where  no  tariff  has 
been  authorized  the  commission  will  consider  the 
rates  to  be  the  amounts  which  the  patrons  are  pay- 
ing for  rent  of  instruments  and  toll-line  service  in  ■ 
their  respective  localities. 

The  above  rules  were  made  immediately  effective. 


What  Mr.  Wheeler  Says.! 

President  Wheeler  of  the  Illinois  Telephone  and 
Telegraph  company  denies  that  his  company  is  short 
of  money  to  carry  on  its  extensive  tunneling  opera- 
tions under  the  streets  of  Chicago.  He  is  thus  re- 
ported: "The  story  that  we  need  funds  is  abso- 
lutely false.  This  company  knew  what  it  was  going 
to  do  before  it  began  operations  in  the  downtown 
district.  Everything  is  going  forward  according  to 
the  original  plan.  I  can  find,  no  explanation  for  the 
story  which  I  have  just  denied,  except  that  it  is 
instigated  by  certain  interests  which  fear  our  meter 
system  cf  telephone  service.  We  will  put  in  a  serv- 
ice which  will  be  automatic,  will  have  no  switch- 
board operators,  will  be  secret,  sure  and  efficient, 
nc  party  lines,  no  ground  circuits  and  free  service 
for  all  calls  above  $85  a  year.  We  are  in  business 
to  provide  telephone  service  for  everyone;  we  are 
not  in  financial  difficulty,  and  we  are  not  going  to 
sell  out  to  anybody  or  at  any  price." 


NEW  COMPANIES. 


The  act  providing  for  the  incorporation  of  the 
Washington  Telephone  company  has  passed  the 
Senate.  The  capital  stock  is  to  be  $750,000,  in 
shares  of  $100  each. 

Guy  Blanchard,  J.  D.  Morris  and  A.  J.  Fitz- 
gerald have  incorporated  the  Tri-county  Telephone 
company  of  Tamaroa,  111.  The  capital  stock  au- 
thorized in  the  charter  is  $2,500. 

The  Western  Telephone  company  is  endeavoring 
to  secure  a  franchise  in  Waukegan,  111.,  to  compete 
with  the  Chicago  Telephone  company,  which  has 
over  200  instruments  in  use  at  that  place. 

The  Commerce  Telephone  company  of  Commerce. 
Tex.,  has  been  chartered,  with  a  capital  stock  of 
$2,000.  The  incorporators  are  W.  B.  Dejennett, 
T.  W.  Thompson,  G.  W.  Apperson  and  others. 

The  Madison  and  Onondaga  Telephone  and  Tele- 
graph company  was  recently  incorporated,  to  oper- 
ate in  the  villages  of  Onondaga  and  Madison  coun- 
ties, N.  Y.  The  capital  of  the  company  is  $20,000 
and  the  directors  are  Frank  E.  Dawley  and  Ellis 
Woodworth  of  Fayettevilie. 

The  Lone  Star  Telephone  company  has  been  in- 
corporated, with  capital  stock  of  $500,000,  at  Waco, 
Tex.,  to  construct  and  operate  telephone  and  tele- 
graph lines  in  Texas.  The  incorporators  are  J.  B. 
Earle,  J.  E.  Boynton  of  Waco,  H.  M.  Aubrey,  F. 
C.  Smith  of  San  Antonio  and  others. 

The  City  Council  of  Stillwater,  Minn.,  has  refused 
to  grant  an  ordinance  to  the  new  Home  Telephone 
company,  although  Mr.  E.  C.  Lewis  of  the  latter 
company  says  that  over  80  per  cent,  of  the  business 
men  of  the  town  had  been  secured  as  subscribers. 
The  action  of  the  council  was  unexpected. 

The  Hampden  Automatic  Telephone  company  has 
been  granted  a  telephone  and  telegraph  franchise  to 
operate  overhead  and  iinderground  in  the  city  of 
Springfield,  Mass.  The  Hampden  company  is  a 
Massachusetts  corporation  with  $300,000  capital,  and 
is  to  be  affiliated,  it  is  said,  with  the  big  Indepen- 
dent combination. 

The  City  Council  of  Kokomo,  Ind.,  has  granted 
to  W.  H.  Turner  of  North  Vernon  a  franchise  for 
an  Independent  telephone  system.  The  maximum 
rates  will  be  $2  a  month  for  instruments  in  business 
houses  and  $1.50  for  residences.  It  is  pro  - 
vided  that,  in  event  of  the  petitioner  attempting  to 
transfer  his  plant  to  any  competing  concern,  his 
plant  shall  be  forfeited.  The  franchise  is  the  re- 
sult of  two  years'  agitation  to  secure  competition 
with  the  Central  Union  Telephone  company,  which 
lias  a  perpetual  and  unrestricted  franchise  in  Ko- 
komo. The  new  concern  will  be  operated  in  con- 
nection with  the  New  Long-distance  Telephone 
company. 


Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent   of  the    Western  Elec- 
trician.] 

The  Wisconsin  Telephone  company  will  remove 
the  poles  set  on  Avon  street  in  La  Crosse,  Wis., 
without  permission. 

The  council  committee  in  Minneapolis,  to  which 
the  resolution  was  referred,  recommended  the  pass- 
age of  the  document  repealing  the  franchise  of  the 
Northwestern  Telephone   Exchange  company. 

The  Northwestern  Telephone  Exchange  company 
has  withdrawn  the  recent  reduction  on  all  toll  rates 
for  less  than  25  cents. 

The  Salem  (S.  D.)  Telephone  company  has  begun 
constructing  a  system. 

The  city  of  Beresford,  S.  D.,  has  granted  a  fran- 
chise to  the  Beresford  Telephone  company. 

A  company  has  been  formed  by  local  capital  at 
Clear  Lake,  S.  D.,  to  install  a  local  telephone  system. 

The  Wisconsin  Telephone  company  has  received 
permission  from  the  Board  of  Public  Works  at 
Ashland,  Wis.,  to  set  the  poles  at  the  points  in  the 
disputed  district,  and  is  progressing  with  the  work. 

A  suit  for  damages  at  Fond  du  Lac,  W7is.,  against 
the  Little  Wolf  River  Telephone  company,  for  in-" 
juries  received  to  property  by  erecting  telephone 
poles  alongside  a  farm,  resulted  in  a  verdict  for  six 
cents. 

The  Wisconsin  Telephone  company  will  construct 
six  more  trunk  lines  to  Menominee,  Mich.,  making 
10  in  all  to  that  city. 

The  Rocky  Mountain  Bell  Telephone  company 
will  build  a  telephone  line  from  Livingston,  Mont., 
to   Big  Timber. 

The  council  of  Kaukauna,  Wis.,  tabled  the  request 
of  the  Wisconsin  Telephone  company  for  a  local 
franchise. 

The  Electrical  Workers'  Union  of  Minneapolis 
has  protested  against  the  revocation  of  the  franchise 
of  the  Northwestern  Telephone  Exchange  company. 

After  a  great  deal  of  effort  on  the  part  of  the 
state  treasurer  of  South  Dakota,  all  the  telephone 
tax  due  back  of  1898  has  been  cleaned  up.  The 
only  tax  remaining  unpaid  for  1898  is  that  of  the 
Iowa  and  Dakota  company,  the  collection  of  which 
is  being  resisted  by  the  company. 

Citizens  of  Acoma,  Minn.,  want  telephone  con- 
nection with  Hutchinson,  Minn.,  as  well  as  Cedar 
Mills,   Corvuso  and  Brookfield. 

The  Little  Wolf  River  Telephone  company  has 
renewed  toll  connection  with  Oshkosh,  Wis.,  hav- 
ing established  toll  stations  in  the  city. 

The  Wisconsin  Telephone  company  has  moved  its 
central  office  in  Oshkosh,  Wis.,  into  the  offices  oc- 
cupied by  the  Northwestern  Telephone  company, 
which  company  it  recently  absorbed.  Both  ex- 
changes are  being  operated  independently,  and  will 
be  for  another  month,  when  they  will  be  merged. 

A  telephone  line  is  projected  from  Gary,  Minn., 
to   the   Waukon   creamery. 

A  local  telephone  exchange  is  proposed  for  Hope, 
N.   D. 

The  Wisconsin  Telephone  company  has  a  corps 
of  solicitors  at  work  in  Oshkosh,  Wis.,  seeking  to 
induce  telephone  patrons  there  to  take  the  metallic- 
circuit  instruments  at  an  increased  price. 

C.  H.  Graves  has  become  president  of  the  Duluth 
(Minn.)  Telephone  company,  succeeding  A.  W. 
Taussig,  who  retires. 

Fingal,  N.  D.,  business  men  have  appealed  to  the 
Northwestern  Telephone  Exchange  company  to  ex- 
tend its  lines  to  that  place  from  Enderlin,  N.  D. 

The  Mamre  &  Pillsbury  Telephone  company  is 
about  to  construct  a  line  near  Kerkhoven,  Minn. 

The  Northern  Minnesota  Telephone  company 
will  construct  a  toll  line  from  Wadena,  Minn.,  to 
Long  Prairie. 

The  farmers  northeast  of  Slater,  la.,  have  com- 
pleted a  telephone  line. 

The  Marshall  Telephone  company  of  Marshall- 
town,  la.,  has  moved  its  exchange  office  to  new 
quarters.  It  has  installed  a  new  multiple  switch- 
board, equipped  for  600  lines. 

Farmers  in  the  vicinity  of  Marshalltown,  la.,  pro- 
pose to  have  telephone  connection  with  nearly  every 
farm  house  for  miles  around.  There  are  several 
farmers'  mutual  lines  in  the  neighborhood,  and 
they  will  all  be  developed.  As  planned,  it  will  in- 
clude connections  with  over  200  homes. 

The  Iowa  Telephone  company  will  apply  for  an 
injunction  to  restrain  the  city  of  Iowa  Falls,  la., 
from  interfering  with  the  company  in  the  extension 
of  its  system  or  improvement  of  it.  The  city  has 
been  working  to  compel  the  company  to  pay  a  tax 
for  the  use  of  the  streets.  The  company  has  re- 
fused to  accede  to  the  demand,  and,  as  a  result,  the 
council  rescinded  its  franchise.  Every  attempt  of 
the  company  since  then  to  set  poles  and  string  new- 
wires  has  been  stopped  by  the  city. 

The  Custer  County  Telephone  company  of  Miles 
City,  Mont,  is  preparing  to  make  extensions  of  its 
system  as  rapidly  as  possible  this  spring. 

The  Hawkeye  Telephone  company  was  granted  a 
telephone  franchise  at  Iowa  Falls,  la. 

E.  Henshaw  of  Villisca,  la.,  Dr.  Elliott  of  Haw- 
leyville,  la.,  and  others  propose  a  telephone  com- 
pany to  build  a  line  from  Villisca  to  Nodaway  and 
Guss,  thence  to  Hawleyville  and  Clarinda. 


Inter-state  Telephone  Association. 

The  next  regular  meeting  of  the  Inter-state  Tele- 
phone association  will  be  held  in  the  city  of  Fort 
Scott,  Kan.,  Tuesday,  April  10th,  at  the  parlors  of  the 
Goodlander  Hotel,  at  10  o'clock  a.  m.  A  large  attend- 
ance is  urged.  The  meetings  held  thus  far  have 
developed  a  warmth  of  feeling  and  a  willingness  of  all 
to  co-operate  and  assist  in  the  development  and 
perfection  of  the  common  interests  not  exceeded 
by  any  other  business  organization.  The  last  meet- 
ing, held  in  the  city  of  Joplin,  was  perhaps  the 
most  successful  meeting  of  the  representatives  of 
the  Independent  telephone  interests  yet  held  in 
Missouri,  and  it  seems  to  be  the  determination  of 
the  telephone  people  to  make  the  coming  meeting 
one  of  exceptional  importance.  The  people  of  Fort 
Scott  will  endeavor  to  make  the  telephone  men 
welcome  and  insure  them  courteous  and  kind  treat- 
ment, and  the  mayor  has  signified  his  intention,  on 
this  occasion,  to  turn  over  to  the  telephone  people 
the  keys  of  the  city  and  bid  them  welcome. 


Central  Indiana  Notes. 

The  Sheridan  Telephone  and  Electric  company 
has  just  completed  a  line  from  Sheridan  to  Terhunc 
and  Kirklin,  and  Manager  Cox  is  preparing  to  put 
up  a  metallic  circuit  between  Sheridan  and  Frank- 
fort. 

G.  M.  Kutz  of  Kirklin  is  installing  an  exchange 
in  that  place  and  contemplates  various  toll  lines  to 
nearby  towns.  About  80  subscribers  have  been  se- 
cured, and  the  apparatus  to  be  put  in  will  all  be 
new  and  up-to-date. 

By  the  new  telephone  circuit  between  Boxley  and 
Ekin  the  latter  town  now  has  connection  with  In- 
dianapolis and  all  points  reached  by  the  New  Tele- 
phone company's  lines. 

Frankfort  is  making  an  effort  to  get  an  Independ- 
ent exchange  and  has  offered  to  secure  400  sub- 
scribers on  two-year  contracts  to  a  promoter  who 
will  put  in  the  plant. 


Progress  in  the  Carolinas. 

The  executive  committee  of  the  Independent  Tele- 
phone Association  of  the  Carolinas  held  a  meeting 
at  Gastonia,  N.  C,  recently.  Among  those  present 
were  W.  B.  Moore  of  Greenville,  S.  C;  J.  S.  Bryce 
of  Yorkville,  T.  C.  Guthrie,  attorney,  and  J.  A. 
Helvin  of  Charlotte;  Dr.  M.  C.  Hunter,  Stanley 
Creek;  A.  C.  Shuford  of  Newton,  and  Mr.  Babbing- 
ton  of  Gastonia.  By-laws  were  drawn  by  the  com- 
mittee, and  will  be  submitted  to  the  convention, 
which  will  be  held  in  the  rooms  of  the  Chamber  of 
Commerce,  Charlotte,  N.  C,  May  1st.  The  mem- 
bership is  increasing  at  a  rapid  rate.  The  associa- 
tion is  now  said  to  represent  more  than  5,000  In- 
dependent telephones,  with  more  than  4,000  miles  of 
toll  line.  The  object  is  to  combine  all  the  Inde- 
pendent lines  in  the  Carolinas. 


GENERAL  TELEPHONE  NEWS. 

J.  H.  Grogg  of  Parkersburg,  W.  Va.,  has  re- 
signed his  position  as  general  manager  of  the  West 
Virginia  Western  Telephone  company,  to  take  ef- 
fect May  1st  He  will  be  succeeded  by  R.  H.  Ruth- 
erford. 

Amended  articles  of  incorporation,  setting  forth 
the  consolidation  of  the  Ohio  Valley  Telephone  and 
Telegraph  company  and  the  Cumberland  Telephone 
and  Telegraph  company  were  recently  filed  at  Frank- 
fort, Ky.  The  capital  stock  of  the  new  company 
is  increased  $3,000,000,  making  a  total  capitaliza- 
tion of  $5,500,000. 

The  Interstate  Telephone  company  has  completed 
a  long-distance  connection  between  Raleigh  and 
Winston,  N.  C.  In  addition  to  being  connected 
with  Raleigh,  this  line  places  Winston  in  direct 
telephonic  communication  with  Greensboro,  Bur- 
lington. Graham,  Haw  River,  Durham  and  other 
intermediate  points  in   North   Carolina. 

The  annual  meeting  of  the  stockholders  of  the 
New  York  and  New  Jersey  (Bell)  Telephone  com- 
pany was  held  recently  in  the  offices  of  the  com- 
pany in  New  York  city,  and  the  following-named 
directors  were  re-elected:  Charles  S.  Cutler, 
Alexander  Cameron,  Joseph  P.  Davis,  Charles  A. 
Nichols.  Hugh  Kinnard,  William  D.  Sargent,  David 
B.  Powell,  George  H.  Prentiss,  Felix  Campbell, 
Edward  J.  Hall.  H.  Sanger  Snow  and  Zenas  Crane. 
This  company  has  been  endeavoring  for  the  last 
three  3rears  to  obtain  a  franchise  in  Bound  Brook. 
N.  J.,  and  a  few  weeks  ago  an  ordinance  granting 
a  franchise  was  introduced  and  favorably  received 
by  a  majority  of  the  council.  However,  the  com- 
mittee to  which  it  was  referred  has  announced  it 
had  no  report  to  make  on  the  ordinance,  thus  block- 
ing its  passage  for  the  present. 


The  Farr  Telephone  Construction  and  Supply 
company,  Chicago,  has  issued  Bulletin  No.  16. 
which  contains  several  new  features  that  will  prove 
of  interest  to  users  of  telephones  and  supplies.  The 
bulletin  gives  views  of  the  Farr  company's  estab- 
lishment, which,  owing  to  the  great  demand  for 
Farr  goods,  is  taxed  to  its  utmost  capacity.  The 
company  has  also  issued  a  neat  pamphlet  containing 
100  unsolicited  testimonials.  These  letters  speak  in 
the  highest  praise  of  the  Farr  company's  goods. 
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New  Office    Building   of    the    Westing- 
house  Company. 

It  was  in  1894  that  the  Westinghouse  Electric  and 
Manufacturing  company  removed  from  the  city  of 
Pittsburg  to  the  site  of  its  present  works  at  East 
Pittsburg,  12  miles  distant  from  the  city.  At  that 
time  a  large  tract  of  land  was  acquired  at  East 
Pittsburg,  upon  which  new  works  were  erected  on 
a  large  scale,  and  were  equipped  with  the  latest 
machinery  and  labor-saving  appliances.  The  build- 
ings were  so  designed  that  future  extensions  could 
nit  detriment  to  the  existing 
plant. 

Last  year  the  works  again  proved  unequal  to  the 
expanding  demand  for  Westinghouse  electrical  ap- 
paratus, mure  especially  as  the  size  of  individual  ma- 
chines had  increased  until  generators  of  5.000  horse- 
power  have  become  frequent,  and  in  some  instances 
have  reached  to  8,000  horsepower.  Recent  addi- 
tions to  the  works  already  completed  and  those  now 
in  course  of  erection  will  bring  the  floor  space  to 
hall  a  million  square  feet,  equal  to  uli  acres. 

When  East  Pittsburg  was  selected  for  the  site  of 
the  Westinghouse  works,  it  was  proposed  to  erect 
a  separate  building  for  the  offices,  but  as  a  tempo- 
rary resource  part  of  the  second  floor  of  one  of 
the  manufacturing  buildings  was  appropriated  for 
office  purposes.  Of  course,  the  conveniences  for 
office  work  were  not  of  the  best,  and  as  the  staff 
grm  in  size  this  temporary  arrangement  presented 
r  difficulties;  but  the  experience  gained  as  to 
actual  office  requirements  -was  valuable  in  arrang- 
ing the  permanent  building. 

About  a  year  ago  it  was  determined  to  erect  the 
permanent  offices,  which  should  be  of  sufficient  size 
to  afford  accommodation  for  the  staff  of  the  numer- 
ous departments  of  the  business.  The  architectural 
features  and  the  general  arrangement  have  been 
under  the  supervision  of  Mr.  George  Westinghouse, 
than  whom  no  one  is  better  qualified  to  provide  for 


FIG.    I.       NEW    OFFICE    BUILDING    OF   THE    WESTINGHOUSE 
COMPANY. 

the  present  and  future  requirements  of  this  immense 
enterprise,  as  through  his  untiring  energy  and  keen 
foresight  the  company  has  secured  a  position  sec- 
ond to  none  in  the  electrical  field. 

The  building  just  completed  faces  Cable  street 
and  abuts  on  Braddock  avenue,  stretching  across 
the  end  of  the  main  works.  It  is  conveniently  sit- 
uated for  access  from  the  East  Pittsburg  station 
on  the  main  line  of  the  Pennsylvania  Railroad  com- 
pany. The  dimensions  of  the  new  building  are 
250  feet,  with  a  depth  of  50  feet',  with  seven  stories. 
The  facade  and  architectural  features  are  seen  in 
Fig.  1.  The  material  used  is  Vamport  brick  of  a 
buff  color  specially  made  to  harmonize  with  the 
Beaver  Valley  stone  facings,  the  walls  being  car- 
ried up  five  feet  above  the  ground  with  rock-faced 
stone.  The  entire  building  is  fireproof,  rows  of 
steel  columns  being  carried  longitudinally  through 
the  center.  The  floors  and  partitions  are  of  terra 
cotta,  the  former  built  with  arches,  above  which  are 
mud  sills  bedded  in  concrete.  The  mosaic  and 
wood  floorings  rest  upon  the  beams  and  sills,  and 
as  the  intervening  space  is  filled  with  concrete,  the 
sound  from  one  floor  to  the  other  is  thoroughly 
deadened.  The  roof,  as  will  be  seen  in  the  illus- 
tration, has  a  very  high  pitch,  and  is  constructed 
entirely  of  steel  trusses  with  iron  purlins,  to  which 
the  slate  is  fastened  with  copper  nails.  At  the  ends 
of  the  building  and  in  the  center,  gothic  gables 
and  dormer  windows  in  the  roof  add  greatly  to  the 
attractiveness  of  the  outline.  The  partitions  be- 
tween the  offices  are  of  terra  cotta  covered  with 
adamant  plaster. 

The  luxuries  of  one  decade  become  the  necessi- 
ties of  the  next,  more  especially  in  America,  since 
general  opinion  bases  our  supremacy  in  the  mar- 
kets of  the  world  mainly  upon  the  use  of  labor- 
saving  appliances  and  the  greater  care  and  attention 
given  to  the  comfort  of  employes.  The  visitor  to 
the  new  Westinghouse  offices  will  find  the  very 
latest  adaptations  of  the  architect  and  the  engineer 
in  the  heating,  lighting  and  ventilating  arrange- 
ments, and  also  in  the  pneumatic  dispatch  and  tele- 
phone systems.  The  total  number  of  employes  at 
the  company's  works  at  East  Pittsburg  is  close  upon 
5,500,  requiring  several  special  trains,  each  of  12 
cars,  for  their  conveyance  to  and  from  the  works. 
Fig.  2  shows  a  portion  of  the  office  staff  and  em- 
ployes awaiting  the  arrival  of  a  train  at  East  Pitts- 
burg to  carry  them  to  their  homes. 


WESTERN    ELECTRICIAN 

A  covered  way  leads  from  the  railway  station  to 
the  new  offices,  which  have  three  entrances  on  Cable 
street.  The  entrance  hall  and  the  upper  hallways 
are  tastefully  decorated  with  while  Sicilian  marble, 
the  walls  and  ceiling  being  paneled,  and  the  floors 
are  of  mosaic  and  tile.  Two  high-speed  passenger 
elevators  rise  from  the  entrance  hall  through  the 
building  to  stair  halls  on  every  floor,  and  a  broad 
marble  staircase  provides  means  of  ascent  also. 

Immediately  within  the  entrance  at  the  south- 
western extremity  of  the  building  is  the  employment 
office,  where  operatives  for  the  works  are  engaged. 
Further  along  on  this  floor  are  extensive  storc- 
10, ,ms  fur  the  small  parts  and  supplies  used  in  the 
construction  of  electrical  apparatus.  There  is  also 
an  office  for  the  storekeeper  and  his  clerical  staff. 
Near  the  center  of  these  offices  is  a  switchboard, 
from  which  the  electric  current  for  lighting  the 
building  and  for  the  elevator  pumps  is  controlled. 
The  very  interesting  machinery  which  operates  the 
elevators  is  upon  this  floor  and  will  be  described 
later  on.  The  eastern  extremity  of  this  floor  is 
spanned  over  for  the  railway  entrance  to  the  works. 
Freight  cars  from  the  Pennsylvania  railroad  main 
lines  are  brought  direct  into  the  works  for  deliver- 
ing foundry  castings  and  other  material  and  for 
k'ading    the    finished    electrical    apparatus. 

Mounting  by  one  of  the  elevators  to  the  mez- 
zanine floor,  the  visitor  enters  the  work's  office. 
Upon  either  side  of  the  central  passage  are  offices 
devoted  to  the  superintendent,  engineer  of  works, 
the  construction  department  and  the  production  de- 
partment. 

A  novel  feature  has  been  introduced  by  devoting 
the  entire  end  of  the  building  abutting  upon  Brad- 
dock  avenue  to  fireproof  vaults.  Twenty-four  feet 
from  the  outer  wall  a  fireproof  brick  wall  is  carried 
upward  from  the  foundation  to  the  roof,  forming 
fireproof  vaults  upon  the  several  floors,  each  having 
an  area  of  1,200  square  feet.  Entrance  to  these  six 
vaults  is  through  two  sets  of  double  fireproof  iron 
doors  on  each  floor.  The  vaults  are  for  the  safe 
custody  of  the  valuable  drawings  and  blue-prints  of 
electrical  machinery,  the  general  books  and  records 
of  the  company,  and  for  the  large  collection  of  nega- 
tives, photographs  and  electrotypes. 

Upon  the  second  floor,  near  the  elevator,  is  a 
handsome  reception  room  for  visitors,  comfortably 
furnished,  and  to  the  right  a  door  opens  upon  the 
suite  of  rooms  devoted  to  the  managers  and  their 
assistants,  including  rooms  for  the  president,  vice- 
president,  acting  vice-president,  the  manager  of 
works  and  for  the  clerical  staff  of  this  department. 
These  rooms  are  well  furnished,  but  without  any 
lavish  display,  the  general  tone  and  coloring  of  the 
appointments  giving  an  impression  of  good  taste 
and  serenity.  The  consultation  and  reception  rooms 
are  substantially  furnished;  the  toilet  rooms  .are  fin- 
ished with  white  marble.  To  the  left  of  the  en- 
trance lobby  are  the  general  business  offices — those 
of  the  sales  manager  and  sales  department  and  of 
the  domestic  and  foreign  correspondence  depart- 
ments. 

The  arrangement  of  the  third  floor  is  similar  to  ' 
that  of  the  second.  The  suite  of  offices  to  the  right 
is  occupied  by  the  Westinghouse  company's  pub- 
lishing department  and  the  purchasing  agent  and 
his  staff.  To  the  left  from  the  hallway  are  the 
accounting  offices,  those  of  the  auditor  and  his 
staff,  the  paymaster,  the  assistant  treasurer  and  the 
offices  of  the  legal  department,  and  of  the  cost  de- 
partment. 

The  arrangement  of  the  fourth  floor  differs  from 
those  below  by  the  omission  of  the  central  corridor. 
The  entire  floor  is  occupied  by  the  mechanical  en- 
gineering department,  and  by  the  draughtsmen,  A 
view  of  the  draughting  room  is  shown  in  Fig.  3. 
The  fifth  floor  is  similar  to  the  fourth,  and  the  elec- 
trical engineers  are  housed  on  this  floor. 

Upon  the  sixth  floor  are  two  dining  rooms  hand- 
somely wainscoted  with  mahogany,  the  upper  walls 
being  tinted.  Adjoining  them  is  an  ample  kitchen 
and  butler's  pantry.  One  of  the  rooms  on  this 
floor  forms  the  "Central"  for  the  telephone  system 
and  another  serves  as  a  dining  room  for  the  women 
stenographers. 

The  ventilation  of  the  building  has  had  great  care. 
Upon  the  sixth  floor,  under  the  roof,  is  a  large 
horizontal  ventilating  shaft,  running  from  end  to 
end  of  the  building,  flues  connecting  each  room  with 
the  main  shaft.  An  electric  motor  operates  a 
Sturtcvant  fan  in  the  center  of  the  main  shaft,  which, 
during  the  winter,  expels  the  vitiated  air,  driving 
it  above  the  roof.  Fresh  air  is  admitted  into  the 
offices  by  a  part  of  the  heating  system,  passing 
through  shafts  in  the  wall  behind  radiators,  which 
heat  the  air  as  it  is  admitted. 

The  building  is  amply  lighted  throughout  by 
electricity,  the  current  being  obtained  from  the  cen- 
tral power  house  of  the  company. 

The  heating  of  the,  building  is  by  direct  radia- 
tion, using  steam  from  two  50-horsepower  tubular 
boilers  installed  upon  the  ground  floor.  From  the 
boiler  the  steam  is  conveyed  to  the  top  of  the  build- 
ing by  mains  which  extend  horizontally  above  the 
sixth  floor.  When  leaving  the  main  the  steam 
passes  through  a  valve  reducing  the  pressure  from 
15  pounds  to  one  pound,  and  is  then  carried  by 
risers  to  the  radiators  on  each  floor.  An  idea  of 
the  extensive  nature  of  this  heating  system  may  be 
gathered  from  the  fact  that  there  are  nearly  50 
radiators  on  each  floor,  having  8.000  feet  of  radiat- 
ing surface.  Thermostatic  valves  automatically 
govern  the  temperature.  When  a  certain  amount 
of  steam   is  admitted,  the  heat  expands  the  joints. 


April  7,   1900 

closing  the  valves  and  cutting  off  the  steam,  and 
when  the  temperature  falls  the  valves  reopen,  ad- 
mitting a  further  supply  of  heat.  A  Warren-Web- 
ster vacuum  pump  removes  the  condensed  water 
from  the  radiators  and  pipes,  and  an  electrically 
driven  pump  passes  it  to  the  boilers. 

Large  and  ample  toilet  rooms  are  provided  in 
every  story.  The  floors  are  tiled,  and  white  marble 
is  used  for  the  wainscoting,  partitions  and  wash- 
stands,  the  latter  being  supplied  from  the  boiler 
room  with  hot  and  cold  filtered  water.  The  open 
plumbing  follows  the  latest  approved  methods,  and 
great  care  has  been  taken  with  the  ventilation  and 
sanitary  arrangements. 

The  two  passenger  elevators  were  supplied  by  the 
Crane  Elevator  company.  They  have  a  traveling 
distance  of  73  feet  from  the  ground  to  the  sixth 
floor,  each  one  being  rated  to  carry   1,500  pounds 
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FIG.    2.       WESTINGHOUSE   EMPLOYES   AWAITING   TRAIN    AT 
EAST   PITTSBURG. 

400  feet  a  minute.  They  are  operated  upon  the 
electro-hydraulic  system,  the  mechanical  plant  being 
upon  the  ground  floor.  The  hydraulic  apparatus 
includes  two  large  water  tanks,  one  of  them  con- 
taining water  under  pressure.  Two  Westinghouse 
type  "C"  motors  operate  pumps,  which  force  the 
water  from  the  low-pressure  to  the  high-pressure 
tank.  As  soon  as  the  pressure  is  reduced  to  100 
pounds,  by  using  the  elevators,  a  weight  falls  which 
automatically  closes  the  switches,  and  the  electric 
motors  commence  to  drive  the  pumps  until  the 
pressure  in  the  tank  is  raised  to  140  pounds,  when 
the  switches  open  automatically  and  the  motors 
stop.  As  the  water  leaves  the  high-pressure  tank  it 
returns  to  the  other  one,  and  is  thus  used  over  and 
over  again.  To  control  the  stoppage  of  the  ele- 
vator when  reaching  the  two  extremes  of  its  jour- 
ney, there  is  a  Crane  cut-off  valve,  so  that  should 
the  operator  inadvertently  fail  to  move  the  lever, 
the  car  slows  down  and  stops  automatically.  Also, 
a  further  protection  is  provided  by  a  Crane  safety 
clamp  for  stopping  the  elevator  in  case  of  accident 
to  the  hoisting  cables.  If  the  downward  speed 
should  reach  450  feet  a  minute,  a  lever  is  auto- 
matically thrown  out  which  trips  a  powerful  spring 
below  the  car,  causing  the  clamps  to  press  strongly 
upon  the  guides  on  each  side,  and  the  car  is  stopped 
by  friction. 

Upon  the  sixth  floor  is  the  central  telephone 
station,  from  which  wires  are  carried  to  every  room 
in  the  building,  as  well  as  to  the  various  depart- 
ments of  the  works,  and  from  this  point  connection 
is  made  with  the  local  and  long-distance  telephones. 

Probably  the  most  novel  feature  of  the  recent  im- 


FIG.   3.       NEW   OFFICE    BUILDING   OF   THE    WESTINGHOUSE 
COMPANY. — DRAUGHTING    ROOM. 

provements  made  in  the  East  Pittsburg  establish- 
ment of  the  Westinghouse  Electric  and  Manufactur- 
ing company  is  the  system  of  pneumatic  tubes, 
whereby  all  works'  departments  and  all  the  offices 
are  connected  through  a  central-exchange  station. 
The  central  station  of  the  pneumatic  system  is 
upon  the  second  floor  and  contains  12  sending  and 
receiving  tubes,  furnishing  service  to  all  floors  of 
the  office  building  and  to  the  important  points  in 
the  works.  The  tubes  are  of  brass  and  2%  inches 
in  diameter.  The  longest  line  is  3,500  feet,  the 
circuit  of  which  can  be  made  in  from  40  to  45  sec- 
onds, or  at  a  speed  of  about  a  mile  a  minute.  The 
system  is  operated  by  a  positive  exhauster  of  the 
Connellsville  type,  which,  exhausting  the  air  from 
the  tubes,  allows  an  inrush  of  air  from  the  atmos- 
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phere,  which  forms  the  pressure  that  propels  the 
carriers  and  their  freight  to  their  destination,  where 
it  is  discharged  through  an  air  valve  which  im- 
mediately closes,  thus  forming  the  circuit  back  to 
the  starting  point.  The  pressure  or  vacuum  main- 
tained is  about  24  ounces,  which  is  capable  of 
handling  a  carrier  and  load  equal  to  eight  pounds 
at  the  speed  mentioned  above. 

All  the  mail  and  other  matter  is  thus  distributed 
in  a  very  much  shorter  time  than  could  be  delivered 
by  messengers. 


and  finally,  the  adjustable  scale  operated  by  a  small 
milled  head  partially  projecting  through  the  case 
and  which,  on  being  turned  by  the  finger,  operates  a 
micrometer  screw,  which  in  turn  shifts  the  entire 
scale,  bringing  the  zero  of  the  scale  to  the  zero 
position  of  the  needle  should  the  needle  become 
bent  by  any  mishap. 


Jewell  Standard  Instruments. 

The  types  of  direct-current  instruments  manufac- 
tured by  the  Jewell  Electrical  Instrument  company 
of  Chicago  are  shown  in  the  illustrations.  This 
line  of  instruments  comprises  ammeters,  milliamme- 
ters,    voltmeters    and   millivoltmeters.    made    up    in 


FIG.     I.       JEWELL    PORTABLE    INSTRUMENT. 

switchboard,  portable  and  laboratory  styles.  The 
portable  instruments,  of  which  Fig.  1  is  an  example, 
are  put  in  a  neat  hardwood  carrying  case  in  size 
6:?i  by  6^1  by  3:;i  inches,  and  are  so  constructed  as 
to  withstand  the  rough  usage  to  which  portable  in- 
struments are  frequently  put.  Their  bases  are  of 
hard  rubber.  The  switchboard  instruments,  such  as 
that  shown  in  Fig.  2,  have  a  movement  similar  to 
the  portable  ones,  set  up  in  a  cast-iron  case  suitably 
finished  in  brass,  nickel  or  japan,  and  which  acts  as 
a  magnetic  shield.  These  instruments  have  rear 
connections  and  the  voltmeters  have  an  adjustable 
"normal  index;"  in  size  they  are  10  inches  in  diam- 
eter. 

The  Jewell  standard  instruments  are  all  of  the 
D'Arsonval  type,  having  a  coil  moving  in  the  field 
of  a  permanent  magnet.  The  permanent  magnets 
are  made  from  imported  magnet  steel  and  are  thor- 
oughly aged  before  being  placed  in  the  instrument. 
The  springs  are  made  from  a  special  low-resistance 
phosphor-bronze  alloy,  having  a  fine  temper.  The 
series  coils  in  the  voltmeters  and  the  shunts  in  the 
ammeters  are  made  from  an  alloy  having  a  zero  tem- 
perature coefficient.  The  voltmeters  have  a  resist- 
ance of  about  120  ohms  for  each  volt  of  the  scale, 


FIG.    2.       JEWELL    SWITCHBOARD    INSTRUMENT. 

i.  e.,  a  o — 150-volt  meter  has  a  resistance  of  18,000 
ohms. 

Among  the  special  features  of  this  type  of  instru- 
ment, as  pointed  out  by  the  manufacturer,  are  rigid- 
ity of  construction,  dead-beat  qualities,  constant- 
temperature  coefficient,  hand-drawn  scales  from 
recognized  standards,  uniformly  spaced  scale  di- 
visions, no  magnetic  lag,  since  there  is  no  iron  in  the 
moving  parts,  scale  readings  beginning  at  zero,  and 
the  small  amount  of  energy  consumed  by  the  meter, 
a  150-volt  meter  consuming  but  1^4  watts  on  the  full 
deflection.  Other  salient  advantages  claimed  are  a 
fair  accuracy  of  the  instruments  in  all  positions  and 
absolute  accuracy  in  the  position  in  which  they  are 
calibrated,  whether  vertical  or  horizontal,  a  device 
for  eliminating  the  effects  due  to  static  electricity, 


Diehl  Fan  Patents  Sustained. 

The  Diehl  Manufacturing  company  of  Elizabeth- 
port,  N.  J.,  announces  that  its  patent  litigation  which 
lias  been  pending  against  Royce  &  Marean  of  Wash- 
ington, D.  C,  for  some  time  has  been  settled  in 
its  favor.  The  suit,  which  was  brought  in  the  Su- 
preme Court  of  the  District  of  Columbia  at  Wash- 
ington before  Associate-justice  Charles  C.  Cole, 
was  decided  on  March  Sth.  The  defendants  thor- 
oughly contested  the  questions  of  infringement,  in- 
terpretations of  claims,  invention  and  novelty  of 
invention  and  validity  of  the  patents  in  suit,  and  the 
case  was  argued  both  orally  and  in  print  by  the 
opposing  counsels. 

The  order  and  decree  of  the  court  is  as  follows: 

1.  That  letters-patent  of  the  United  States  granted  to  Philip 
Diehl  and  Edwin  H.  Bennett,  Jr.,  for  improvements  in  electric 
fans,  dated  December  15,  1S91,  and  numbered  465,360,  are  good 
and  valid  in  law;  that  the  said  Diehl  and  Bennett  were  and  are 
the  original,  first  and  joint  inventors  of  the  invention  described 
and  claimed  therein;  that  the  title  thereto  and  to  said  invention 
is  vested  exclusively  in  the  complainant;  that  the  defendants 
have  infringed  on  claims  1  and  2  of  said  letters-patent  and  on  the 
exclusive  rights  of  the  complainant  under  the  same. 

2.  That  letters-patent  of  the  United  States  granted  to  said 
Philip  Diehl  for  improvements  in  oil  guards  for  electric  fans, 
dated  April  16,  1895,  and  numbered  537,679,  are  good  and  valid  in 
law;  that  the  said  Diehl  was  and  is  the  original,  first  and  sole 
inventor  of  the  invention  described  and  claimed  therein ;  that  the 
title  thereto,  and  to  the  invention  described  and  claimed  therein, 
is  vested  exclusively  in  the  complainant;  that  the  defendants 
have  also  infringed  upon  the  same  and  the  claim  thereof  and  on 
the  exclusive  rights  of  the  comolainant  under  the  same. 

3.  That  letters-patent  of  the  United  States  granted  to  Edwin 
H.  Bennett,  Jr.,  for  combined  electric  fan  and  electrolier,  dated 
June  29,  1S97,  and  numbered  585,250,  are  good  and  valid  in  law; 
that  the  said  Bennett  was  and  is  the  original,  first  and  sole  in- 
ventor of  the  invention  described  and  claimed  therein;  that  the 
title  thereto  and  to  the  invention  described  and  claimed  therein 
is  vested  exclusively  in  the  complainant;  that  the  defendants 
have  also  infringed  upon  claims  1  and  5  thereof,  and  on  the  ex- 
clusive rights  of  the  complainant  under  the  same. 

4.  That  a  perpetual  injunction  be  issued  in  this  suit  strictly 
commanding  aod  enjoining  said  defendants,  and  each  of  them, 
and  their  servants,  agents,  attorneys,  employes,  workmen  and 
confederates,  and  each  and  every  of  them,  from  directly  or 
indirectly  making',  constructing,  using,  vending,  delivering, 
working  or  puttiog  into  practice,  operation  or  use,  or  in  anywise 
counterfeiting  or  imitating  the  said  inventions  asset  forth  in 
said  claims  1  and  2  of  said  patent  No.  465,360,  said  claim  of  said 
patent  No.  537,679  and  said  claims  1  and  5  of  said  patent  No. 
585,250.  or  either  of  said  claims. 

5.  That  the  said  complainant  do  recover  of  the  defendants  its 
costs  and  charges  in  this  suit  to  be  taxed. 

6.  And  forasmuch  as  there  is  no  proof  that  the  defendants 
were  notified  of  said  infringement  prior  to  the  commencement  of 
this  suit,  either  actually  or  constructively,  and  as  no  damages 
nor  profits  have  been  proved,  it  is  farther  ordered,  adjudged  and 
decreed  that  this  decree  be  without  the  recovery  from  ihe  de- 
fendants of  any  profits  or  damages  received  or  sustained  by  rea- 
son of  said  infringement. 

The  Diehl  Manufacturing  company,  in  a  circular 
letter,  says:  "All  past  infringers,  whether  they  be 
users,  dealers  or  manufacturers  of  fans,  who  will 
"  now  save  us  the  expense  of  further  litigation  by 
agreeing,  for  the  future,  to  respect  our  patents,  and 
desist  from  infringements,  will,  upon  communicating 
with  us  to  that  effect,  be  treated  with  liberality  in 
the  matter  of  settlement  for  past  infringements. 
On  the  other  hand,  parties  who  force  us  to  litigation 
for  the  enforcement  of  our  rights  must  expect  to 
pay  the  full  measure  of  damages."  The  fan  pat- 
ents owned  by  the  Diehl  company  are  10  in  num- 
ber and  their  dates  range  from  November  12,  1889, 
to  June.  29,   1897. 


and  employed  in  electrical  work  or  allied  industries. 
The  club  at  the  present  time  is  engaged  in  an  effort 
to  raise  a  circulating  library  and  electrical  laboratory 
fund,  and  it  is  meeting  with  success.  Liberal  con- 
tributions have  already  been  received  from  a  num- 
ber of  the  electrical  companies,  and  the  club  is 
looking  forward  to  extending  its  work  so  as  to  be 
a  benefit  to  every  ambitious  electrical  worker  who 
is  seeking  to  gain  more  knowledge. 

The  spring  programme  of  the  club  includes  an  in- 
teresting feature  for  each  second  and  fourth  Friday 
during  the  months  of  April  and  May,  not  the  least 
interesting  of  which  is  an  open  discussion  on  "How- 
to  Become  a  Successful  Electrician,"  for  the  evening 
of  May  nth.  The  club  invites  its  friends  to  be  pres- 
ent at  this  meeting  and  also  to  attend  the  opening 
night  of  the  class  in  alternating  currents  on  April 
12th. 


Y.  M.  C.  A.  Electrical  Courses. 

A  special  class  for  the  study  of  the  fundamental 
principles  and  practical  applications  of  alternating 
currents  will  be  formed  on  Thursday  evening,  April 
12th,  in  connection  with  the  spring  term  of  the 
Young  Men's  Christian  Association  Evening  Col- 
lege. This  class  will  meet  every  Thursday  night  for 
eight  weeks  and  will  be  in  charge  of  Mr.  Van  Rens- 
selaer Lansingh  of  the  electrical  engineering  de- 
partment of  the  Western  Electric  company.  The 
first  evening  will  be  devoted  to  a  lecture,  illustrated 
by  100  lantern  slides,  upon  the  general  principles 
covered  by  the  course,  and  this  lecture  will  be  free 
to  all  men  interested  in  the  subject. 

The  testing  work  in  the  laboratory,  so  successfully 
developed  during  the  last  winter  by  Mr.  W.  B.  Hale 
of  the  Western  Electric  company,  assisted  by  Mr. 
Fitzhugh  Taylor  of  the  Armour  Institute,  will  be 
continued  during  the  spring  term  upon  Monday  and 
Saturday  nights.  For  this  work  a  set  of  printed 
bulletins  has  been  prepared,  covering  the  practical 
use  of  many  commercial  forms  of  electrical  measur- 
ing instruments  and  controlling  devices.  The  in- 
struction is  individual  and  of  a  thoroughly  practical 
nature. 

These  classes  are  only  two  of  a  large  number  of- 
fered by  the  Young  Men's  Christian  Association  to 
evening  students,  the  complete  schedule  offering  op- 
portunities for  instruction  in  mechanical  drawing, 
mathematics  and  many  allied  subjects.  The  expense 
for  tuition  is  nominal,  and  during  the  past  winter 
980  young. men  have  been  enrolled  in  60  classes. 
There  were  over  100  students  in  the  electrical 
classes. 

The  interest  taken  in  the  electrical  department  of 
the  work  is  due  to  a  large  extent  to  the  efforts  of 
the  Electrical  Club  of  the  association,  which  is  com- 
posed  of  the  class  members  and   others   interested 


Trowbridge's   Theory    of    X-ray  Effect. 

In  an  article  in  the  Popular  Science  Monthly  for 
April,  Professor  John  Trowbridge  of  Harvard  Uni- 
versity describes  "Latest  Developments  with  the 
X-rays."  As  will  be  seen  by  the  concluding  para- 
graphs of  this  article,  given  herewith,  the  writer 
advances  a  theory  which  makes  the  study  of  these 
rays  of  the  first  importance: 

"Besides  the  photographic,  the  phosphorescent 
and  fluorescent  effects,  there  are  still  more  singular 
properties  of  the  X-rays.  One  of  the  most  striking 
consists  in  their  opening  a  path  for  a  current  of 
electricity.  The  electrical  discharge,  feeble  in  itself, 
not  capable  of  lifting  by  means  of  a  motor  a  pound 
weight  a  foot  from  the  floor,  is  yet  competent  to 
open  a  path  for  the  current  which  can  set  all  the  trol- 
ley cars  of  a  great  city  in  motion.  To  exhibit  this 
mysterious  effect  we  biing  the  ends  of  the  electrical 
current  which  we  wish  to  excite  near  each  other, 
but  not  touching,  in  a  glass  tube  with  thin  walls, 
from  which  the  air  has  been  exhausted.  When 
the  X-rays  fall  on  the  gap  between  the  wires  the 
electrical  current  immediately  jumps  across  the  gap 
with  a  vivid  light.  We  have  here  the  mechanism 
of  an  electrical  relay — the  feeble  energy  of  the  elec- 
tric discharge  can  call  into  play  a  giant  energy.  By 
what  energy  does  it  accomplish  this?  Is  it  by  com- 
pelling molecules  to  put  themselves  in  line,  so  that 
.the  electrical  current  can  bridge  the  gap?  Is  it  by 
breaking  down  this  mysterious  ether  of  space,  as 
if  we  threw  a  stone  at  a  turbid  bullseye  in  a  prison- 
chamber  and  let  in  a  flood  of  sunlight?  How  the 
imagination  is  stirred  by  this  process — what  seems 
dead  and  lifeless  can,  by  a  physical  agency,  be  stirred 
to  endless  activity!  The  rays  are  like  the  touch  of 
Ithuriel's  spear. 

"The  electrical  discharge  can  accomplish  ali  this, 
but  the  story  of  its  activity  is  not  yet  told.  It  can- 
not be  told,  for  each  3-ear  adds  information  in  re- 
gard to  these  activities,  for  there  are  thousands  of 
investigators  at  work.  Another  far-reaching  mani- 
festation is  this:  The  rays  can  separate  the  air  or 
a  gas  into  its  constituent  particles,  much  as  a  strong 
electrical  current  separates  water  into  oxygen  and 
hydrogen.  They  can  communicate  electrical  charges 
to  these  particles — positive  and  negative  charges. 
The  charged  air  particles,  when  forced  through  par- 
titions of  spun  glass,  do  not  give  up  their  elec- 
tricity as  they  do  when  they  are  charged  by  an  elec- 
trical machine.  This  curious  manifestation  leads  me 
to  suspect  that  the  electricity  and  magnetism  of  the 
earth  may  be  caused  by  an  X-ray  effect  on  our 
atmosphere.  The  sun  and  the  earth  are  separated 
like  the  terminals  of  a  Crookes  tube — two  conduct- 
ors with  a  vacuum  between.  An  electrical  excita- 
tion from  the  sun  may  cause  an  electrical  discharge 
between  it  and  the  earth.  This  discharge  might 
consist  of  an  X-ray  effect  which  could  separate  the 
upper  layers  of  the  atmosphere  into  positive  and 
negative  charges.  The  velocity  of  the  negatively 
charged  particles  is  greater  than  that  of  the  posi- 
tively charged  ones,  and  the  revolution  of  the  earth 
may  cause  such  a  movement  of  these  electrified  par- 
ticles that  electrical  currents  may  be  generated  which 
in  circulation  around  the  earth  could  produce  the 
observed  magnetism  of  the  north  and  south  poles, 
together  with  the  auroral  lights  characteristic  of 
those  regions. 

"This,  I  am  well  aware,  is  an  audacious  theory. 
It  is  certainly  a  vast  extension  of  the  laboratory 
experiments  I  have  described,  but  the  electrical 
radiations  developed  in  electrical  discharges  are  as 
competent  to  produce  powerful  magnetic  whirls  as 
the  heat  radiations  in  our  atmosphere  to  develop 
cyclones.  In  the  lower  regions  of  our  atmosphere 
the  air  is  an  insulator  like  glass  to  the  passage  of 
an  electrical  current.  A  layer  a  foot  thick  can  pre- 
vent the  circulation  of  the  most  powerful  current 
which  is  now  used  to  generate  horsepower.  When 
this  air  space  is  rarefied  at  a  certain  degree  of  rare- 
faction the  electrical  current  passes,  especially,  as 
we  have  seen,  if  it  is  illuminated  by  the  X-rays. 
When,  therefore,  we  ascend  to  a  height  of  10  or  20 
miles  the  rarefied  air  becomes  an  excellent  con- 
ductor of  electricity  of  high  electromotive  force. 
To  my  mind,  the  conditions  exist  for  developing  an 
electrical  state  in  the  earth's  covering  of  air  which 
is  competent  to  explain  the  electrical  manifestations 
of  the  air,  the  auroral  gleam  and  the  mysterious  effect 
on  the  magnetic  needle  which  keeps  it  directed  to  the 
magnetic  north.  Cannot  we  conclude  that  the  study 
of  the  X-rays  bids  fair  to  greatly  extend  our  con- 
ceptions of  the  constitution  of  matter  and  of  the 
action  and  interaction  of  nature's  forces?" 
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Electric- rail  way     Development    in 
Russia. 

Until  quite  recently  little  or  no  progress  was  made 
in  the  construction  of  electric  street  railways  in  the 
of  the  czar,  but  at  the  present  time  the  con- 
struction of  new  lines  is  going  on  in  all  parts  of 
the  empire,  and  concessions  have  been  granted  for 
many  others,  so  that  now  may  be  said  to  be  an  op- 
ne  moment  for  American  manufacturers  of 
railway  materials,  rolling  stock,  electrical  ma- 
chinery and  equipment,  etc.,  to  make  energetic  at- 
tempt s  t<-  secure  a  market  for  their  products  in  that 
country. 

A  correspondent  of  the  Philadelphia  Commercial 
Museum  writes  that  institution  from  Riga  to  the 
effect  that  the  city  of  Riga  is  seriously  considering 
the  question  of  building  a  network  of  electiic  street 
railways.  The  corporation  of  the  city  had  already 
taken  the  matter  in  hand  and  the  Ministry  of  the 
Interior  had  expressed  its  willingness  to  assist  the 
corporation  by  granting  it  a  lo?n  for  the  purpose. 
The  estimated  cost  of  this  project  is  $800,000. 

Electric  street  railways  are  now  in  course  of  con- 
struction at  Lublin  and  from  Pabianicc,  via  Lodz 
to  Zgierz.  A  line  is  also  proposed  to  connect  Dom- 
browa,  Sosnowice  and  Bcddzin,  and  it  is  estimated 
that  work  on   this  will   shortly  be  commenced. 

The  cities  of  Lodz,  Minsk  and  Witebsk  already 
have  electric  street-railway  systems  in  operation. 
In  St.  Petersburg  it  was  recently  decided  to  adopt 
the  overhead  electric-tramway  system  for  the  tram- 
roads  of  that  city.  At  Vladivostok,  the  capitalist, 
A.  J.  Suvoroff,  of  the  firm  of  A.  J.  Suvoroff  &  Co., 
who  own  the  Swedish  match  factory,  made  applica- 
tion recently  to  the  governor  of  the  Maritime  dis- 
trict for  the  right  to  lay  tramways  in  that  city.  In 
Poland  electric  street-railway  building,  is  also  going 
on,  and  several  lines  are  already  in  operation. 

Tlie  system  most  in  use  in  Russia  is  the  overhead- 
wire  trolley  system,  and  the  greater  portion  of  the 
machinery  used  in  operating  the  electric  railways  is 
of  German  make,  as  are  also  the  most  of  the  cars 
in  use. 

No  statistics  whatever  are  available  in  regard  to 
mileage,  number  of  passengers  carried,  rate  of  fare, 
the  cost  per  mile  of  transportation,  wages  of  em- 
ployes or  regulations  of  speed  of  the  various  lines 
in  the  different  towns,  as  the  companies  are  not 
compelled  to  publish  them,  besides  most  of  the  lines 
have  only  been  in  operation  for  a  few  months. 

There  are  a  few  horse-car  lines  in  operation,  one 
in  Wilna  and  one  at  Warsaw.  The  distance  trav- 
ersed by  the  latter  is  fully  53  miles,  and  the  num- 
ber of  closed  and  open  cars  operated  on  this  line 
is  130.  These  cars  carry  22  passengers  in  winter 
and  30  in  summer.  The  average  speed  is  about  five 
miles  an  hour,  and  each  passenger  is  supposed  to 
travel  about  o±k  versts  (1.6575  miles).  In  the  year 
1898  the  number  of  passengers  transported  by  this 
line  was  20,465,000.  The  fare  is  10  kopeks  in  the 
first-class  and  five  kopeks  in  the  second,  for  a  run 
of  about  3Y2  versts  (2.3205  miles).  The  drivers  earn 
about  33  rubles  ($16.50),  and  the  conductors  from 
36  to  42  rubles  ($18  to  $21)  a  month. 

The  capital  invested  in  these  enterprises  is  mostly 
German  and  Belgian,  and  American  or  English 
money  has  not  as  yet  been  invested  in  street-railway 
transportation  in  any  part  of  the  country. 

The  capitalization  of  the  principal  tramway  com- 
panies in  Russia  is  as  follows:  Warsaw,  $1,200,000; 
Kazan,  $420,000;  Moscow,  $1,000,000;  Odessa,  $1,- 
260,000;  Rostov,  $600,000;  Tiflis,  $280,000;  Charkov, 
$300,000.  The  net  earnings  of  these  companies  are 
not  known,  but  they  must  be  profitable,  as  the  com- 
panies in  Warsaw,  for  instance,  have  paid  steadily 
increasing  dividends  of  from  six  to  10  per  cent. 

The  electric  line  at  Witebsk,  built  by  a  Belgian 
company,  has  only  been  in  operation  a  few  months. 
The  company  owning  it  operates  20  cars,  each  hav- 
ing a  capacity  of  20  passengers.  It  is  said  that  the 
gross  income  is  almost  20  rubles  ($10)  a  car,  and  that 
the  working  expense  is  but  six  rubles  ($3)  a  car. 
The  fares  are  from  three  to  five  kopeks  (iH  to  2% 
cents). 

The  Lublin  electric  street  railway  is  being  con- 
structed by  Messrs.  Lamcycr  of  Aachen,  Germany. 
There  are  good  openings  for  American  capital  m  this 
connection  in  the  province  of  Poland,  and  this  fact 
should  not  be  overlooked  by  American  manufac- 
turers. German,  Belgian  and  French  capitalists  are 
continually  forming  electrical  enterprises  of  all  kinds, 
and  there  is  little  doubt  that  American  electrical 
machinery  and  appliances  would  find  a  ready  mar- 
ket  there. 

The  contract  of  the  Belgian  company,  which  built 
and  worked  the  electric  street  railway  in  Warsaw, 
will  soon  expire,  and  a  new  company  is  being 
formed  to  take  its  place.  This  new  company  is  nom- 
inally a  Warsaw  syndicate,  but  is  controlled  by  the 
firm  of  Siemens  &  Halske  of  Berlin.  The  contract 
of  this  new  company  will  hold  good  for  four  years 
only,  for  it  is  calculated  that  before  the  expiration 
of  this  period  the  electric-light  question  for  the  city 
of  Warsaw  will  be  definitely  settled.  The  contract 
has  been  awarded  at  the  nominal  price  of  20,000 
rubles  ($10,000)  a  year  for  the  four  years.  The  firm 
gives  the  magistracy  an  insight  into  all  its  receipts 
and  expenses  and  hands  over  all  of  the  profits,  after 
deducting  the  above-mentioned  sum. 

Another  correspondent  of  the  Philadelphia  Com- 
mercial Museum  at  Moscow  writes  that  the  author- 


ities of  that  place  purpose  to  convert  the  present 
horse-car  lines  into  electric  street  railways,  and  that 
this  project  should  offer  a  good  opportunity  to 
American  manufacturers  of  electric  street  cars,  ma- 
chinery and  appliances  for  the  sale  of  their  products 
in  Moscow.  It  should  be  the  aim  of  every  Ameri- 
can manufacturer,  able  to  do  an  export  trade  in  this 
lino,  to  make  strong  efforts  in  order  to  gain  a  foot- 
hold in  the  Russian  markets.  Competition  with 
Germany  and  Belgium,  which  countries  at  the  pres- 
ent time  practically  control  the  Russian  markets, 
will  be  encountered,  but  there  can  be  no  doubt  that 
the  superiority  of  American  electrical  machinery  and 
appliances  will  make  itself  felt  and  gradually  super- 
sede the  German  and  Belgian  products. 

German  manufacturers  have  sample  warehouses 
established  in  the  largest  towns  of  Russia,  and  if 
American  manufacturers  want  to  enter  into  com- 
petition, they  will  certainly  have  to  do  likewise.  They 
also  should  be  properly  represented  by  active  agents. 

Catalogues  should  be  printed  in  the  Russian 
language,  or,  in  default  of  this,  in  German,  as  those 
in  English  are  absolutely  useless,  and  the  money 
spent  in  forwarding  them  is  only  wasted. 

From  New  York  to  Reval,  the  nearest  port  to 
St.  Petersburg,  the  present  freight  rate  is  22s.  6d. 
^$5.47)  and  five  per  cent,  primage  per  ton  of  2,240 
pounds,  or  40  cubic  feet,  ship's  option.  Particulars, 
however,  can  be  obtained  from  the  New  York  agents 
of  the  various  steamship  lines,  as  follows:  Funch, 
Edye  &  Co.,  Produce  Exchange  Annex;  Furness, 
Withy  &  Co.,  Produce  Exchange  Annex;  Ham- 
burg-American Line,  37  Broadway;  Sanderson  & 
Son,  29  Broadway. 

Mr.  John  W.  W.  MacDonald  in  Warsaw  desires 
to  represent  American  manufacturers  of  tramway 
materials,  etc. 

Correspondence  should  be  opened  with,  and  il- 
lustrated catalogues  and  price-lists  sent  to,  the  fol- 
lowing selected  list  of  importers  of  electric  street 
cars  and  electric-railway  materials  in  Russia;  Max 
Kubitzky,  Rue  Grande  Loubianska,  Moscow;  Henry 
A.  Lehrs,  Myasnitzkaya,  House  Baskakin,  Moscow; 
Phillip  &  Co.,  Nachfolger  (Aussem  &  Co.),  Naro- 
seika,  Haus  Leonov,  Moscow;  E.  Tillmann  &  Co., 
Moscow;  E.  Bastian  &  Co.,  Bolschaja  Morskaja,  27, 
St.  Petersburg;  Societe  Enegie,  Nadeschdunskaja, 
34,  St.  Petersburg;  O.  Spennemann,  Tschernyscheff, 
12,  St.  Petersburg;  Wossidlo  &  Co.,  St.  Petersburg. 


Electric  Street  Railway  in  Geneva. 

Within  six  months  an  electric  street  railway,  pro- 
jected by  a  citizen  of  San  Francisco  and  con- 
structed by  an  American  electrical  engineer,  will  be 
in  operation  in  Geneva,  Switzerland.  Mr.  B.  H. 
Ridgeley,  the  United  States  consul  at  that  place,  re- 
ports that  some  2V2  years  ago,  Mr.  Henry  E.  But- 
ters of  San  Francisco,  Cal.,  who  has  teen  con- 
nected with  the  construction  and  exploitation  of 
street  railways  in  Cape  Town  and  the  City  of  Mex- 
ico, was  in  Geneva.  He  found  a  congested  popu- 
lation, badly  served  by  old-fashioned  steam  tram- 
ways and  horse  cars,  and  the  idea  of  securing  con- 
trol of  the  franchise  of  the  principal  companies  and 
organizing  a  new  company  for  the  operation  of  a 
street-railway  system  on  the  American  plan  at 
once  occurred  to  him.  The  interest  of  local  capital- 
ists was  enlisted,  and  in  the  course  of  some  months 
Mr.  Butters  and  his  associates  had  secured  a  con- 
trolling interest  in  the  Narrow-gauge  Street  Rail- 
way company  of  Geneva,  which  owns  and  operates 
some  72  kilometers  (44.74  miles)  in  the  city  and 
suburbs.  The  projectors  also  secured  an  option  on 
the  franchise  and  property  of  the  Compagnie  Gen- 
erate des  Tramways  Suisses,  which  owns  and  op- 
crates  26  kilometers  (16.56  miles)  in  the  heart  of  the 
city  and  its  environs.  The  price  to  be  paid  if  the 
right  under  this  option  is  exercised,  as  it  doubtless 
will  be,  is  6,500,000  francs  ($1,254,500).  The  project- 
ors have  also  secured  a  federal  charter  under  the 
title  of  "Compagnie  Genevoisc  des  Tramways  Elec- 
tricities'' and  obtained  concessions  to  lay  their 
tracks  on  some  of  the  finest  stieets  and  quays  of 
the  city,  including  the  famous  Rue  du  Rhone  and 
Quai  des  Bergues.  They  also  secured  the  right  to 
construct  and  operate  a  line  on  the  famous  lake- 
side drive  from  Geneva  to  Versoix,  a  distance  of 
some  &%  kilometers  (5.44  miles),  past  the  fine  villas 
and  chateaux  of  the  wealthy  and  aristocratic  classes. 

The  new  company  was  organized  with  a  capital 
of  5,000,000  francs  ($965,000);  but  none  of  the  stock 
has  yet  been  issued  or  sold,  although  it  has  prob- 
ably been  largely  apportioned.  It  is  understood  that 
the  money  for  the  construction  is  being  furnished 
by  the  Paris  Bank  of  South  Africa.  London  cap- 
italists are  also  interested  in  the  venture,  and  it  is 
likely  that  the  new  company  in  a  short  time  will 
own  and  control  all  the  street-car  lines  in  the  city 
and  canton  of  Geneva.  To  put  existing  options 
into  effect,  to  construct  and  equip  all  these  lines 
on  the  American  plan  and  to  exploit  the  extra  ex- 
clusive rights  of  the  new  company  will  entail  a 
total  expenditure  of  about  15,000,000  francs  ($2,895,- 
000).  The  company  would  then  have  about  150 
kilometers  (95  miles)  of  road  traversing  the  city  in 
every  direction  and  serving  the  entire  canton.  The 
total  population  amounts  to  about  119,000.  The 
canton  is  next  to  the  smallest  of  the  Swiss  Con- 
federation and  has  only  about  12  square  miles  of 
territory.     The  lines  would  also  cross  the  frontier 


into  France  and  would  serve  various  small  towns 
in  the  French  departments  of  Haute  Savoie  and  Aim 

The  engineer  under  whose  management  and  di- 
rection the  new  lines  are  being  constructed  is  Mr. 
Stephen  D.  Field  of  New  York  and  Boston.  The 
work  is  progressing  and  15  kilometers  (nine  miles) 
of  track  have  already  been  laid.  One,  at  least,  of  the 
new  lines  will  be  in  operation  by  the  1st  of  June. 
The  American  overhead-trolley  system  is  being  used 
and  the  American  system  ot  conduits  for  under- 
ground feeders,  for  the  first  time  in  Europe. 

The  charter  of  the  new  company  requires  that  the 
materials  used  in  construction  be  bought  either  from 
Swiss  manufacturers  or  from  Sw^iss  houses  repre- 
senting foreign  manufacturers.  This,  for  the  mo- 
ment, virtually  bars  United  States  manufacturers, 
as  no  American  concern  has  a  Swiss  agency.  Up 
to  this  time,  all  rails  have  been  bought  in  Germany, 
and  all  contracts  for  the  construction  of  cars  have 
been  placed  with  Swiss  agencies  of  German  builders. 
The  cars,  however,  are  being  built  on  the  American 
plan,  and  one  car  has,  by  special  permission,  been 
shipped  from  the  manufactory  of  the  Brill  company, 
in  Philadelphia.  France  is  largely  furnishing  the 
wire.  The  only  American  material  that  has  yet 
been  used  is  the  Brown-Edison  plastic  rail  bond. 

Although  Geneva  has  a  large  waterpower  force 
for  generating  electricity,  it  is  not  believed  that  this 
plant  will  be  able  to  furnish  sufficient  electric  power 
for  the  new  street  railway.  Mr.  Field  also  thinks 
that  the  price  asked  by  the  city — 12V2  centimes  (2% 
cents)  per  kilowatt-hour — is  unreasonably  high. 
Electricity  can  probably  be  produced  by  stleam  in 
Geneva  for  from  six  to  eight  centimes  (1  1-6  to  1  5-9 
cents)  per  kilowatt-hour,  and  Mr.  Field  is  willing 
to  pay  eight  centimes.  The  question  is  yet  to  be 
adjusted. 

The  tariff  for  street-railway  transportation  in 
Geneva  is  fixed  at  10  centimes  (two  cents)  per  pas- 
senger for  the  first  kilometer  (five-eighths  of  a  mile) 
and  five  centimes  (one  cent)  for  each  succeeding 
kilometer.  Experts  who  have  studied  the  situation 
do  not  doubt  the  profitable  result  of  the  enterprise. 


Electrical    Advancement   in    British 
Guiana. 

Mr.  C.  H.  Cahan  of  Halifax,  N.  S.,  has  just  re- 
turned from  British  Guiana  and  Trinidad,  where 
he  has  been  for  some  time  in  the  interests  of  a 
Montreal  and  Halifax  syndicate,  incorporated  as 
the  Demerara  Electric  company.  Sir  William  Van 
Home  is  president,  Hon.  Senator  Drummond,  vice- 
president,  and  B.  F.  Pearson  of  Halifax,  secretary. 
The  company  has  obtained  in  the  colony  of  British 
Guiana  exclusive  electric-lighting,  power  and  tram- 
way franchises  for  the  city  of  Georgetown  and  its 
environments  within  a  radius  of  five  miles.  The 
company  has  purchased  all  existing  electric-light 
plants  and  mule  tramways  in  the  city  and  is  now 
completing  the  installation  of  electric  traction  on 
the  tramway,  which  will  be  accomplished  by  the 
31st  of  July  next.  The  capital  of  the  Demerara 
company  is  made  up  of  bonds  for  $400,000  and 
$850,000  of  capital  stock.  The  electric-light  plant, 
says  Mr.  Cahan,  has  been  under  the  new  manage- 
ment about  three  months.  Georgetown,  being  built 
in  a  perfectly  level  country,  renders  the  operation 
of  the  electric  street  railway  about  20  per  cent.  less 
expensive  than  in  a  hilly  country.  Mr.  Cahan  was 
also  at  Port  of  Spain,  Trinidad,  advising  as  to 
tramway  and  plpctric  1'sht  leeri^lrition  whtrh  is  be- 
ing obtained  in  the  interests  of  a  number  of  the 
same  gentlemen  composing  the  above  company. 
These  have  become  incorporated  as  the  Trinidad 
Electric  company,  with  a  capital  of  $1,250,000.  Con- 
tracts have  been  made  there  for  the  purchase  of  ex- 
isting electric-light  interests  and  mule  tramways. 
The  franchises  are  also  exclusive  and  have  been  ap- 
proved in  Trinidad  and  by  the  Colonial  Office  in 
London.  The  Trinidad  enterprise  is  on  a  somewhat 
larger  scale  than  that  in  British  Guiana,  and  work 
will  not  be  completed  in  Trinidad  before  the  end 
of  the  present  year. 


St.  Catherines  Wants  to  Develop  Power. 

The  Cataract  Power  company  of  Hamilton,  Ont., 
was  empowered  by  the  Ontario  Legislature,  in  Janu- 
ary, 1898,  to  develop  electric  power  in  the  vicinity 
of  the  Welland  Canal.  The  company  proceeded  to 
construct  hydraulic  works  at  Decew's  Falls  and  to 
build  a  transmission  line  to  Hamilton,  and  the  com- 
pany is  now  supplying  power  to  various  concerns 
in  that  city.  Hon.  J.  M.  Gibson,  attorney-general 
of  Ontario,  is  president  of  the  company.  The  city 
of  St.  Catherines,  Ont.,  is  seeking  to  acquire  water 
privileges  within  its  corporate  limits,  or  in  the  coun- 
that  of  Lincoln  and  Welland,  within  a  radius  of  | 
five  miles  of  St.  Catherines,  with  sufficient  lands  for 
the  proper  use  of  such  privileges  and  the  erection 
of  buildings  for  manufacturing  purposes,  also  for 
generating  and  transmitting  electric  power  to  points 
in  or  near  the  city.  St.  Catherines  is  situated  in  the 
center  of  a  great  waterpower.  The  city  has  a  bill 
before  the  Ontario  Legislature  to  authorize  it  to 
develop  the  energy  that  is  running  to  waste  at  its 
doors,  and  to  convert  it  into  mechanical  power.  It 
seems,  .however,  that  the  passage  of  this  bill  would 
create  a  formidable  rival  to  the  Cataract  Power  com- 
pany, and,  therefore,  there  is  strong  opposition  on 
the    gorund    that    it   would    convert    St.    Catherines 
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into  a  financial  corporation.  The  Cataract  com- 
pany also  demands  that  the  bill  be  not  passed  unless 
it  contains  a  clause  prohibiting  the  city  from  charg- 
ing a  less  sum  for  power  than  that  charged  by  the 
Cataract  company.  The  people  of  St.  Catherines 
refuse  to  submit  to  such  a  restriction,  as  they  wish 
to  attract  manufacturing  industries  to  the  city  and 
propose  to  offer  electric  power  at  cost  price.  A 
deadlock  has  therefore  resulted,  and  here  the  matter 
stands  for  the  time  being. 


*      Department  of  Electricity. 

By  the  annual  budget  adopted  by  the  City  Council 
of  Chicago  last  month  the  sum  of  $1,070,689  is  ap- 
propriated for  the  Department  of  Electricity.  Of 
this  amount  $200,000  is  to  extend  the  municipal- 
lighting  stations  and  $238,000  is  for  maintenance. 
Street  lighting  (rented)  gets  $450,000,  and  $90,000 
is  appropriated  for  burying  police  and  fire-alarm 
wires.  The  salary  of  the  city  electrician  is  raised 
from  $4,000  to  $5,000  per  annum. 


CORRESPONDENCE, 


New  York  Notes. 

New  York.  March  31. — Actual  work  on  the  rapid- 
tiansit  tunnel  was  begun  Monday  morning  in  the 
middle  of  Bleeckcr  street,  20  feet  east  of  Greene 
street.  Contractor  James  Filkinglon  has  the  job  of 
lowering  the  Bleecker  street  sewer  to  make  way  for 
the  tunnel  under  Elm.  street.  About  20  sub-con- 
tracts will  be  awarded  early  next  week  by  Con- 
tractor McDonald.  They  are  for  all  sorts  of  work — 
lowering  sewers,  cutting  them  out  altogether  and 
building  new  ones  and  rearranging  entire  sewer 
systems,  so  that  certain  sections  of  the  town  that 
are  now  drained  into  the  North  River  will  be 
drained  into  the  East  River,  and  vice  versa.  And 
in  addition  to  these  contracts  for  sewer  work,  which 
are  only  preliminary*  there  will  be  others  awarded 
for  actual  construction  of  sections  of  the  tunnel  it- 
self. August  Belmont,  president  of  the  Rapid 
Transit  Subway  Construction  company,  announced 
to-day  that  E.  P.  Bryan  had  resigned  as  general 
manager  of  the  St.  Louis  Terminals  to  accept  at  a 
salary  of  $20,000  a  year  for  five  years  the  post  of 
general  manager  for  the  company  that  will  operate 
the  rapid-transit  subway  in  this  city.  Mr.  Bryan 
will  hold  no  position  in  the  construction  company, 
but  will  advise  the  construction  company  on  all 
questions  which  bear  on  the  future  operation  of  the 
road  and  as  to  which  the  construction  would  best 
conform.  He  will  probably  commence  his  duties 
about  May  1st. 

The  State  Tax  Commission  is  in  session  at  Al- 
bany, X.  Y.,  and  has  been  giving  hearing  to  New 
York  city  corporations  on  the  valuations  placed  on 
their  special  franchises.  The  commission  has  an- 
nounced that  these  corporations  are  appraised  at 
$260,573,006,  while  their  total  valuation  at  the  last  lo- 
cal assessment  was  put  at  $70,918,025.  The  increase 
means  that  the  corporations  in  New  York  city  af- 
fected by  this  law  will  be  called  upon  to  pay  an  ad- 
ditional tax  of  about  $4,500,000.  The  following  are 
the  valuations  found  upon  the  larger  corporations 
and  the  last  assessments  of  property  in  streets  by 
local  assessors: 

Last  Franchise 

Corporations.                                            Assessment.  Valuati  ons. 

Brooklyn  Heights  system S  7,660,000  5  30.766,770 

Manhitian  Elevated 27,945,000  55-499-3QO 

Metropolitan  system 5,030,000  62,068,930 

Third  Avenue  system 2.174,750  19,728,100 

Harlem  Steam 4.175,000  12,192,000 

Brooklyn  Union  Gas    2,865,000  9,516,170 

Consolidated  Gas 5,635  000  15,828,600 

Standard  Gas 1,419,000  3.439.7°o 

New  York  Mutual  Gas 735-ooo  2,703,110 

New  Amsterdam  Gas 1,775,000  5.561,750 

Edison  Electric  of  New  York 2,404.000  9.111,298 

Miscellaneous  corporations 9,100,275  34,157,188 

Totals £70,918,025        5260,573,006 

After  the  hearings  which  will  be  given  to  the 
above  list  of  corporations  the  final  vaIuations__will 
be  fixed  and  determined.  The  next  two  weeks  will 
be  devoted  by  the  State  Tax  Commission  to  hear- 
ings of  arguments  and  receipt  of  affidavits  in  rela- 
tion to  the  New  York  city  valuations. 

The  grand  jury  has  decided  to  drop  the  investiga- 
tion into  the  alleged  wreaking  of  the  Third  Avenue 
Railroad  company.  It  is  stated  that  when  the  ex- 
pert accountants,  who  were  employed  by  Receiver 
Grant  to  look  into  the  books  of  the  company,  testi- 
fied before  the  grand  jury,  they  stated  they  had 
found  nothing  irregular  in  the  books.  The  inquiry 
was,  therefore,  discontinued  because  there  was  noth- 
ing to  show  the  violation  of  any  criminal  law.  Re- 
ceiver Grant  has  been  authorized  by  the  court  to 
spend  nearly  $150,000  for  improvements  on  the  com- 
pany's lines  and  pay  for  them  with  receiver's  notes, 
and  also  to  contract  with  the  Metropolitan  Street 
Railway  company  for  an  additional  4,000  electrical 
horsepower  with  which  to  increase  the  efficiency  of 
the  system.  The  order  was  the  result  of  a  petition 
of  the  receiver,  presented  on  March  26th,  in  which 
Mr.  Grant  set  forth  the  pressing  needs  of  the  Third 
Avenue  system.  Judge  Lacombe  also  appointed  Tem- 
porary Receiver  Grant  of  the  Forty-second  Street. 
Manhattanville  and  St.  Nicholas  Avenue  railroad 
permanent  receiver  of  that  company. 

Owing  to  the  pressure  of  his  new  duties  in  rela- 
tion to  the  control  of  the  Third  avenue  system 
H.  H.  Yreeland  has  resigned  his  position  as  presi- 
dent of  the  American  Air  Power  company. 

The  Assembly  at  Albany  has  passed  Mr.  Apgar's 


bill,  providing  for  the  licensing  of  all  persons  op- 
erating automobiles  or  motor  carriages  upon  the 
public  highways  of  the  state.  Where  there  is  no 
beard  in  charge  of  the  licensing  of  stationary  en- 
gineers, the  Board  of  Supervisors  of  the  county  is 
to  appoint  a  person  in  each  town  in  the  county 
to  examine  all  applicants  for  automobile  licenses. 
The  person  making  application  for  a  certificate  is  to 
pay  the  examiner  $1.  The  vehicle  is  to  be  tested 
as  to  its  safety. 

At  the  military,  athletic  and  bicycle  tournament 
at  the  Madison  Square  Garden  on  Tuesday  night 
exhibitions  were  made  by  two  teams  from  the  First 
and  Second  Signal  Corps  of  the  New  York  Na- 
tional Guard.  The  interesting  features  of  the  even- 
ing were  a  wig-wag  drill,  a  relay  carrier  race  on 
horseback  and  a  competition  in  telegraph-pole 
climbing. 

The  certificate  of  merger  and  consolidation  of 
the  People's  Light  and  Power  company  was  filed 
in  Trenton,  N.  J.,  Thursday.  The  companies 
merged  are  the  Newark  Electric  Light  and  Power 
company,  the  Thomson-Houston  Electric  com- 
pany of  Newark,  the  Essex  County  Electric  com- 
pany, the  Suburban  Electric  Light  and  Power  corn- 
pan}1',  the  Montclair  Light  and  Power  company,  the 
Central  Power  company,  the  Consumers'  Electric 
Light  and  Power  company,  the  Excelsior  Electric 
Light  company  of  Harrison,  the  Kearney  Electric 
Light  and  Power  company,  the  Hudson  County 
Electric  company,  the  Jersey  City  Electric  Light 
company  and  the  Newark-Schujder  Electric  Light 
company.  The  capital  stock  of  the  combination  is 
$20,000,000.  The  officers  and  directors  are:  Presi- 
dent, Philip  N.  Jackson;  vice-president,  Dudley  Far- 
rand;  secretary,  L.  H.  D.  Gilmour;  treasurer,  Percy 
Ingalls;  Randal  Morgan,  Matthias  Plum,  Jr.,  and 
William    Fairlie. 

An  automobile  club,  the  first  of  its  kind  in 
America,  has  been  formed  at  Columbia  University. 
The  membership  list  includes  three  freshmen,  two 
sophomores  and  a  junior.  Automobiles  are  already 
owned  by  two  of  the  members,  and  the  others  will 
receive  theirs  from  the  factory  within  a  few  weeks. 
A  branch  station  for  supplying  the  electric  current 
will  be  built  in  One-hundred-and-sixteenth  street  by 
the  Automobile  company.  The  purpose  of  the  club 
is  to  hold  runs  throughout  the  surrounding  country 
and  perhaps  speed  trials  later.  After  a  while  it  is 
hoped  that  the  other  universities  may  follow  Colum- 
bia's example  and  that  intercollegiate  automobile 
races  may  be  held.  M.  L.  G. 


Canadian  Intelligence. 

Ottawa,  Ont.,  March  31. — Application  will  be 
made  at  the  present  session  of  the  Manitoba  Legis- 
lature for  the  incorporation  of  the  Winnipeg,  Sel- 
kirk and  Lake  Winnipeg  electric  railway.  It  is 
proposed  to  run  this  road  through  to  Selkirk,  and 
possibly  to   Lake  Winnipeg. 

The  introduction  of  a  bill  in  the  Ontario  Leg- 
islature to  charter  an  elevated  street-railway  system 
for  Toronto  is  causing  a  little  uneasiness  among 
holders  of  Toronto  electric-railway  stock.  The 
company  has  been  organized  by  local  capitalists  and 
has  a  capital  of  $1,000,000. 

The  Bracebridge  and  Trading  Lake  railway  bill 
has  successfully  passed  the  Ontario  Legislature. 
The  companjr  proposes  to  build  and  operate  an  elec- 
tric railway  from  Bracebridge  to  Baysville  and 
Beaumaris. 

Advices  from  Niagara  Falls,  Ont.,  state  that  ten- 
ders have  been  taken  for  rebuilding  the  power 
house  of  the  Niagara  Falls  Park  and  River  railway. 
The  Sutherland  Construction  company  proposes 
commencing  work  at  an  early  date  to  convert  the 
horse-car  railway  of  the  town  to  an  electric  system. 

The  proposed  works  of  the  Nickel  Steel  company 
of  Hamilton,  Ont.,  will  consist  of  four  blast  fur- 
naces. There  will  be  two  open-hearth  buildings 
about  800  feet  long  and  80  feet  wide.  Electric 
power  will  be  used,  the  machinery  being  operated 
by  means  of  rotary  converters. 

All  of  the  Eddy  company's  saw-mill,  woodwork- 
ing, matchmaking  and  paper-manufacturing  plants 
in  Ottawa  will,  before  the  close  of  the  present  year, 
be  operated  by  electricity.  The  power  will  be  ob- 
tained from  the  Conroy  Milling  company,  whose 
lumber  and  grist  mills  are  situated  on  the  Ottawa 
River,  about  three  miles  above  the  Eddy  establish- 
ments. Construction  work  is  now  being  carried 
on  and  it  is  expected  fully  8,000  horsepower  will 
be  supplied  to  the  Eddy  company. 

Alderman  Lamb,  chairman  of  the  committee  on 
works  for  the  city  of  Toronto,  Ont.,  has  compiled 
a  chart  showing  the  towns  and  villages  on  the  To- 
ronto and  Ontario  railways  in  the  proposed  elec- 
tric radial  system.  The  first  route  is  from  Toronto 
to  Rice  Lake,  and  has  34  places  on  it  and  is  63 
miles  in  length,  with  an  estimated  cost  for  track  and 
roadway  of  $525,000.  The  second  line  follows  the 
first  to  Pickering,  and  then  branches  off  to  Lake 
Scugog,  costing  $125,000  The  third  line  branches 
off  at  Pickering  to  Beaverton,  on  Lake  Simcoe,  to 
cost  $370,000.  The  fourth  route  runs  from  Toronto 
to  Shelburne,  59  miles,  having  43  places  on  it,  and 
costing  $455,000.  Route  5  runs  to  Lloydtown  and 
Bradford,  and  No.  6  branches  at  Tottenham  and 
runs  to  Beeton.  The  seventh  route  is  50  miles 
in  length,  and  runs  to  Fergus  and  branches  off  from 
No.  4  at  Weston,  costing  $585,000.  The  eighth 
route  branches  from  it  at  Actcn  and  runs  to 
Guelph.  Route  No.  9  branches  from  l^o.  7  at  Burn- 
hamthorpe    and   runs   to    Brantford.    a    distance   of 


S3  miles,  costing  $435,000.  The  tenth  route  runi 
from  Mimico  to  Burlington  and  will  cost  $280,000. 
The  total  cost  of  this  radial  trolley  system  will  be 
$2,850,000  for  track  and  roadway  only,  and  the  mile- 
age provided  for  is  354  miles. 

It  is  authoritatively  stated  that  the  Westinghouse 
Electric  and  Manufacturing  company  has  received 
a  big  contract  for  work  in  process  of  construction 
at  Shawinigan  Falls  in  the  Province  of  Quebec. 
The  Pittsburg  Reduction  company  of  Niagara  Falls 
is  building  a  plant  there  with  a  capacity  of  5,000 
horsepower,  for  the  manufacture  of  aluminum,  and 
has  awarded  to  the  Westinghouse  company  a  con- 
tract for  four  generators  of  1,250  horsepower  each. 
The  Shawinigan  Water  and  Power  company  has 
also  contracted  with  the  Westinghouse  company 
for  two  generators  of  5,000  horsepower  each,  to 
be  used  in  the  manufacture  of  electric  power  for 
its  customers.  Other  contracts  in  connection  with 
these  industries  will  be  let  to  the  Westinghouse 
people  later.' 

New  York  capitalists  have  purchased  the  horse- 
car  railway  operating  between  Niagara  Falls,  Ont., 
and  Drummondville,  Ont.  They  purpose  converting 
the  road  into  an  electric  system. 

The  Cataract  Power  company  of  Hamilton,  Ont., 
it  is  understood,  has  arranged  to  supply  power  to 
another  large  factory  to  be  built  in  that  city.  It 
is  said  that  this  contract  will  about  exhaust  all  the 
surplus  power  now  generated  by  the  Cataract  com- 
pany, and  that  arrangements  will  at  once  be  made 
to  increase  the  power  supply  of  the  company. 

The  Montreal  Electric  Street  Railway  company 
will  issue  an  additional  million  of  dollars*  worth  of 
stock,  the  funds  to  be  used  for  new  cars,  additional 
machinery  and  to  pay  for  improvements  already 
made.  The  company  needed  more  power,  new  cars 
and,  besides,  was  in  debt  for  the  construction  of  the 
Verdun  line.  The  stock  will  be  issued  to  the  share- 
holders, one  share  for  every  five  held,  at  par  value, 
and  will  command  a  handsome  premium. 

Grand  Organizer  Wessenger  of  Rochester,  N.  Y., 
has  completed,  at  Ottawa,  Ont.,  the  organization  of 
a  branch  of  the  International  Brotherhood  of  Elec- 
trical Workers.  Mr.  Wressenger  stated  that  he  had 
established  branches  in  Quebec  and  Montreal,  and 
would  visit  Kingston.  Hamilton,  London  and  To- 
ronto for  the  same  purpose.  The  wages  of  linemen 
working  in  the  vicinity  of  Ottawa  are  $1.50  a  day,  as 
compared  with  $2.25  to  $3.75  a  day  made  by  line- 
men in  the  United  States. 

The  secretary  of  the  Quebec  District  railway  an- 
nounces that  the  receipts  of  the  Quebec  electric 
street-railway  system  during  the  months  of  October. 
November  and  December  of  last  year  amounted  to 
the     sum  of  $30,336.  W. 


Northwestern  Notations. 

Minneapolis,  March  31. — It  is  reported  that  the 
Electric  Light  company  of  Coon  Rapids,  la.,  is 
willing  to  transfer  its  electric  system  to  the  mu- 
nicipality, if  the  latter  will  assume  a  small  indebt- 
edness on  the  plant. 

The  inside  electricians  of  Des  Moines,  la.,  have 
formed  a  union.  All  but  three  in  the  city  have 
gone  into  the  union. 

Thomas  Lydon  wants  $5,000  from  the  street-rail- 
way company  of  Des  Moines,  la.,  for  injuries  al- 
leged to  have  been  received  in  a  collision. 

The  Peninsula  Electric  Light  and  Power  com- 
pany of  Houghton,  Mich.,  voted  to  increase  its 
capital  stock  to  $300,000,  or  20  per  cent.  The  pro- 
ceeds of  the  sale  of  new  stock  at  par  are  to  be  used 
in   adding  to  the   equipment. 

The  Gas  and  Electric  Light  company  of  Still- 
water, Minn.,  has  finally  secured  a  five-year  con- 
tract to  furnish  electric  street  lighting  for  the  city,  at 
$5,250  per  annum.  This  is  a  reduction  of  over  $1,300. 
The  council  had  about  decided  to  install  an  electric- 
light  plant    and  take  bids  for  furnishing  power. 

The  Postal  Telegraph  company  is  working  its  way 
toward  Butte,  Mont.,  from  Denver. 

The  Electric  Light  and  Gas  company  of  Ackley, 
la.,  has  been  granted  a  franchise  for  a  lighting  and 
power  system. 

The  Elkhart  Lake  (Wis.)  Light  and  Power  com- 
pany has  completed  arrangements  for  supplying  the 
city  of  Kiel,  Wis.,  with  light  and  power.  Lines  will 
be  strung  at  once. 

A  franchise  has  finally  been  granted  the  Fox 
River  Valley  line  at  Kaukauna.  Wis.,  and  the  in- 
terurban  line  from  Appleton  to  Kaukauna  will  soon 
be  constructed. 

The  Black  River  Falls  Electric  Light  company 
has  submitted  a  proposition  to  furnish  power  for 
the  city  of  Duluth,  Minn.,  at  $46  per  year  per  arc 
light.  A  franchise  into  West  Superior  has  also  been 
asked. 

The  Street  Railway  company  of  Great  Falls,  Mont., 
has  let  the  contract  for  the  extension  of  its  line 
to  the  copper  smelter. 

Residents  of  Clear  Lake,  S.  D.,  contemplate  in- 
stalling an  electric-light  and  water  system. 

The  Electric  Light  and  Power  company  of  Fort 
Dodge,  la.,  will  extend  its  system  this  spring,  if  the 
steel  required  can  be  purchased. 

W.  J.  Bonwell  of  St.  Paul  will  furnish  plans,  for 
the  new  electric-light  plant  for  Chaska.   Minn. 

Platteville,  Wis.,  has  contracted  with  the  Electric 
Light  and  Power  company  to  furnish  street  light- 
ing for  five  years,  at  S55  per  annum  for  arc  lights. 

The  new  electric-light  plant  for  Mandan.  N.  D.. 
is  completed  and  in  operation. 

The  council  of  Osceola,  la.,  has  contracted  with 
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(he  electric-light  company  for  sir..  for  five 

Arc   lights  of  -?,ooo  candlepower  ar.e   to   be 
furnished,  .  ear. 

Engineer  T.  W.  Orbison  of  Applcton,  Wis.,  has 
completed  plans  for  a  power  statio  ted 

ult   Stc.    Marie,    Mich.     There   will   be   40.000 
horsepower  utilized. 

The  city   of   Brainerd,   Minn.,   is  considering  the 
establishment  of  a  day  circuit  for  the  lighting  plant. 
A  canvass  has  been  made  to  learn  how  many  pa- 
desired  it,  and  the  result  indicated  il   would 
be  profitable. 

Court  at  Eagle  Grove,  Iowa,  has 
held  that  an  ordinance  fixing  rates  for  electric 
lighting  i-  binding.  The  Eagle  Grove  Electric  com 
rtcd  that  the  rate-  fixed  by  ordinance 
were  un remunerative,  and  sought  to  increase  them. 
The  city  secured  an  injunction.  A  demurrer  as  to 
the  ordinance  being  a  valid  and  binding  contract  was 
raised.     Tru  urt  held  for  th  accompany,  but 

the  District  Court  reverses  it.     It  1-  understood  the 
ipany   will  appeal   to  the   Supreme 
Court. 

J.  J.  Roe,  the  electric-light  owner  at  Hampton. 
[owa,  wants  a  franchise  to  put  in  a  public  heating 
Syst<  m. 

The  council  of  Duluth,  Minn.,  will  have  plans  and 
fications  prepared  for  an  electric  street-lighting 
plan!,  to  cost  approximately  $100,000. 

The  Electric  Light  and  Power  company  of  Clear 
Lake.  Iowa,  will  put  in  a  new  engine  and  boiler,  and 
a   new   i.ooo-light   dynamo. 

Il  i<  reported  that  options  have  been  secured  on 
the  water  power  at  Taylor's  Falls.  Minn.,  and  other 
powers  between  that  city  and  Duluth  and  Superior, 
.t  is  supposed  that  the  object  i-.  to  secure  power 
for  an  electric-car  iine  to   Lake  Superior. 

'.rant  Brambel  has  been  made  superintendent  of 
the  electric  light  and  waterworks  plant  at  Mav- 
ville.   X.    D. 

The  Water,  Light  and  Power  company  of  Hot 
Spring-..  S.  D..  contemplates  new  machinery  for  is 
electric-light  plant  and  other  improvements  to  cost 
about  $_'5.oco  in  all. 

The  council  of  Ottumwa,  la.,  is  considering  an  or- 
dinance requiring  fenders  on  the  street  cars. 

Frank  M.  Nye  of  Minneapolis  has  been  awarded 
a  verdict  for  $500  damages  in  his  suit  against  the 
Western  Union  company  for  libel.  The  libel  con- 
sisted  in  transmitting  a  message,  stating  that  Nye 
had  been  bought  up  the  last  presidential  compaign. 
The  court  held  that  the  company  could  not  censor 
a  message,  but  if  it  appeared  defamatory  on  its  face, 
01  Id  refus<  to  accept  it.  The  ease  was  brought  in 
the  United  States  District  Court  and  will  be  car- 
ried 10  the  Court  of  Appeals. 

Oliver  T.    Erickson,    a    well-known    Minneapolis 
man,  has  left  for  Seattle,  Wash.,  where  he  will  e.n- 
in  tiie  electrical  supply  business, 

The  street-railway  company  will  increase  its  car 
service  in  Duluth,  Minn. 

The  Tri-City  Railway  company  has  awarded  the 
Contract  for  rebuilding  its  Third  street  line  in  Daven- 
port, la.,  to  the  Falk  Manufacturing  company  of 
Milwaukee. 

An  electric  line,  encircling  the  city  of  Sioux  Falls, 
S.  IX,  and  running  to  the  golf  links,  is  proposed. 

The  council  of  Seattle,  Wash,,  has  finally  granted 
a  franchise  to  the  Stone  &  Webster  interests  for  the 
lOlidated  street-railway  system.  The  matter  has 
been  pending  in  the  council  lor  several  months.  The 
new  company  is  about  to  issue  bonds  to  finance  the 
project  and  to   make  improvements. 

It  is  charged  that  the  public  safety  is  involved  in 
Ihi  manner  in  which  the  Snoqualmie  Power  company 
transmits  power  at  Auburn,  Seattle  and  other  points 
in  Washington.  A  line  recently  broke  and  killed  a 
lineman.  It  is  now  charged  that  the  wires  will 
break  of  their  own  weight,  and  as  they  carry  a  high 
power,  they  are  dangerous.  The  board  of  county 
commissioners  is  looking  into  the  matter. 

An  electric-bglu  plant  is  projected  for  Madelia, 
Minn. 

I  itizens  of  Manitowoc.   Wis.,  have  signed  a  pro- 
rainst  granting  a  franchise  lor  an  electric-light 
.    1    m      They  want  a  municipal  plant. 

The  Fond  du  Lac  (Wi>.  1  Street  Railway  and  Light 
company  plans  extensive  improvements  to  its  power 
plant  and  barns. 

The  Municipal  Construction  company  of  Chicago 
has  mad'  a  proposition  to  tlie  city  of  New  London. 
Wis.,  10  install  an  electric-light  and  water  system 
and   sell   to   the   city   on   easy   terms. 

Arthur  Stein  of  Chicago,  manager  pf  the  Eureka 

POleclric  company,  has  been  appointed  receiver  for 
tjje  Menominee  (Mich.)  Electric  and  Mechanical 
pany,  which  was  forced  into  involuntary  bank- 
ruptcy, Liabilities  of  the  company  arc  $37,224  and 
the  assets  arc  $10,000. 

E.  A.  i  oung  and  others  are  applicants  at  St.  Paul 
for  a  franchise  to  operate  an  electric-car  system. 
Their  plans  are  extensive,  and  contemplate  connect- 
ing the  city  with  every  town  of  any  importance 
within  a  radius  of  70  miles.  A  line  would  be  built 
north  to  Taylor's  Falls,  Mini.,  and  south  as  far  as 
Red  Y\  ing,  Minn. 

Si --'tor.,  S.  D.,  may  put  in  a  system  of  electric 
■    iiniig  :\n<\  waterworks. 

The  Western  Union  will  place  a  system  of  mes- 
senger-call boxes  for  Aberdeen.  S.   D.  R. 


PERSONAL. 

James  M.  Graves,  eastern  representative  of  the 
McRoy  vitrified-clay  conduits,  is  spending  a  few 
days  in  Chicago,  visiting   the  western  trade. 

Mr,  T.  C.  Martin,  editor  of  the  Electrical  World 
and  Engineer,  \-~  in  Europe.  Mr.  Martin  will  make 
an  extended  visit,  and  while  abroad  will  attend  the 
Paris  Exposition  and  the  World's  Electrical  Con- 
gress in   Paris  in  August. 

A.  L.  Hutchinson,  secretary  and  treasurer  of  the 
Little  Wolf  River  Telephone  company  of  Weyau- 
wega,  Wis.,  was  in  Chicago  early  in  the  week.  Mr. 
Hutchinson  reports  that  the  prospects  of  Independ- 
ent telephony  in  the  Fox  River  Valley  are  exceed- 
ingly  bright. 

William  Hood,  well  known  to  the  electrical  fra- 
ternity of  Chicago  and  the  West,  has  re-entered  the 
storage-battery  field,  and  is  now  connected  with  the 
storage-battery  and  automobile  department  of  the 
Helios-Upton  company  of  Chicago.  Mr.  Hood  has 
many   friends  who  will  wish  him   success. 

J.  S.  Daily,  proprietor  of  the  Chillicothc  (111  > 
electric  light  and  waterworks,  appears  to  be  inter- 
ested in  other  thai",  electrical  pursuits.  He  has  been 
elected  a  member  of  the  supieme  board  of  di- 
rt ctors  of  the  Mystic  Workers  of  the  World,  a 
fraternal  insurance  association  whose  principal  office 
is  at   Fulton,   ill. 

Adam  Bosch,  superintendent  of  the  lire-alarm 
telegraph  of  Newark,  N.  J.,  lectured  before  the 
Franklin  Institute  of  Philadelphia  on  March  27th. 
Mr.  Bosch,  who  is  treasurer  of  the  National  Asso- 
ciation of  Municipal  Electricians  and  a  member  of 
the  American  Institute  of  Electrical  Engineers,  is 
well  qualified  to  discuss  his  subject — "The  Fire- 
alarm  Telegraph.'1 

Many  friends  and  acquaintances  in  the  West  will 
sincerely  regret  the  announcement  that  Mr.  W.  J. 
MacConnell  died  at  Philadelphia,  on  March  25th,  of 
paralysis  following  a  severe  attack  of  grip.  Mr. 
MacConnell  was  well  known  and  highly  esteemed  in 
the  electrical  held,  having  for  some  years  been  in 
charge  of  the  Chicago  office  of  the  Electrical  Engi- 
neer, and  for  a  time  in  charge  of  the  Philadelphia 
office  of  the  Electrical  World  and  Engineer.  More 
recently  he  had  been  on  the  staff  of  the  Engineering 
Magazine.  Mr.  MacConnell  left  a  wife  and  young 
child. 

Mr.  P'ranklin  H.  Wentworih  of  Chicago  was  mar- 
ried to  Miss  Marion  Jean  Craig  of  St.  Paul  by 
Mayor  Jones  of  Toledo  on  March  31st.  Mr.  Went- 
worth  is  an  electrical  man  of  ability,  formerly  con- 
nected with  /the  General  Electric  company  and  now 
in  charge  of  a  department  of  the  work  at  the  Un- 
derwriters' Laboratories.  He,  like  Mrs.  Wentworth. 
who  was  an  art  lecturer,  is  thoroughly  convinced 
of  the  justice  of  many  social  and  industrial  reforms 
advocated  by  the  ''golden-rule"  mayor  of  Toledo. 
The  ceremony  was  a  very  simple  one.  Among  other 
things  the  mayor  said:  "I  believe  in  such  a  union 
of  two  souls.  The  capacity  of  each  is  vastly  multi- 
plied. Men  are  not  men  nor  women  women  alone. 
You  two  God  hath  already  joined  together.  There- 
fore, asking  no  questions  of  you,  exacting  no  pledge 
save  such  as  have  already  passed  between  your  own 
souls,  I  formally  pronounce  you  husband  and  wife." 


ELECTRIC  RAILWAYS. 

Work  has  been  begun  on  the  Interurban  Electric 
railway  between  Fort  Worth  and  Dallas,  Tex.  The 
road  is  to' be  opened  for  traffic  in  August. 

The  Massachusetts  Legislature  has  extended  until 
1902,  the  time  allowed  Hon.  Moody  Boynton  and 
his  associates  in  which  to  build  and  equip  the 
Quincy  and  Fall   River  bicycle  electric   railway. 

The  "Central  Traction  company,  which  proposes 
to  build  an  electric  line  between  Kokomo  and  In- 
dianapolis.   Ind.,    has   applied    at    Noblesville,    Ind., 

for  a  50-year  franchise. 

The  Shelbyville  ( Ind.)  Sti  eet  Railway  company 
has  been  granted  a  ,^5-year  franchise  to  operate  an 
electric  railway.  The  company  proposes  to  connect 
with  a  iine  running  to  Indianapolis  and  also  one 
to  Greensburg  and  other  points. 

The  MacKenzie  bill,  providing  that  ordinances 
granting  franchises  to  street-railway  companies  must 
be  approved  by  vote  of  the  people  before  they  be- 
come perfect  and  valid,  has  been  defeated  by  the 
House  of  Representatives  of  the  Ohio  Legislature. 

The  Belgian  government  has  approved  of  the 
projected  electric  road  between  Antwerp  and  Brus- 
sels. A  German  company,  with  a  capital  of  30,000,- 
000  francs  ($5,790,000),  has  undertaken  to  build  the 
road  and  give  a  30-minute  service  between  the  two 

cities. 

The  City  Council  of  Denver.  Colo.,  has  voted  to 
extend  the  franchise  of  the  Denver  Consolidated 
Tramway  company,  owned  by  the  Denver  City 
Tramway  company,  for  20  years.  The  franchise 
would  have  expired  in  eight  years,  and  owing  to 
tlie  doubt  uf  renewal  the  company  has  had  great 
difficulty   in   floating  its  bonds. 

Judge  Hojlister  of  Cincinnati,  in  overruling  the 
motion  for  a  new  trial  in  a  damage  suit  against  the 
Cincinnati  Street  Railway  company,  recently  found 
that  the  ordinance  of  1879  is  still  in  force.     This  ordi- 


nance limits  the  speed  of  car  lines  to  six  miles  an 
hour  instead  of  10,  as  provided  in  the  rapid-transit 
ordinance  under  which  cars  are  now  operating  and 
which  is  declared  null  ami  void. 

Investigations  made  by  the  city  engineer's  de- 
partment as  to  the  progress  of  construction  of  the 
Northwestern  Elevated  Railroad  company  of  Chi- 
cago indicate  that  the  road  will  be  completed  and 
in  operation  by  May  31st,  the  time  specified  in  the 
extension  that  was  granted  the  company. 

The  Denver  City  Tramway  company  of  Denver 
Colo.,  has  been  given  permission  to  change  the 
power  of  its  cable  lines  to  electricity.  By  the  terms 
■  if  the  ordinance,  the  company  is  required  to  carry 
bicycles  on  all  cars  of  its  system  for  one  fare  each, 
and  to  give  transfers  from  all  lines.  The  improve- 
ments will  cost  between  $250,000  and  $300,000  and 
will  include  a  new  power  house.  Work  has  already 
been  begun  and  the  company  intends  to  operate 
its  cars  by  electricity  as  soon  as  possible. 

The  stock  of  four  of  the  street- railway  companies 
of  Worcester  County,  Mass.,  has  been  transferred 
to  the  Old  Colony  Trust  company.  The  companies 
were  the  Worcester  and  Clinton,  the  Clinton  and 
Hudson,  the  Leominister  and  Clinton,  and  Fitchburg 
and  Suburban  Street  Railway  companies.  This 
transfer  is  part  of  the  plan  brought  about  by  a  syn- 
dicate which  also  contemplates  purchasing  the 
Worcester  Traction  company  and  the  Worcester  and 
Suburban   Street  Railway  company. 

The  Metropolitan  West  Side  Elevated  Railroad 
company  of  Chicago  is  about  to  introduce  a  new 
service  for  the.  West  Side  exclusively.  Experience 
has  shown  thai  the  company  loses  to  the  West  Side 
surface  lines  during  the  rush  hours  in  the  morning 
and  at  night  many  passengers  who  refuse  to  ride  on 
overcrowded  trains  going  to  or  coming  from  the 
loop.  The  new  plan  contemplates  putting  on  extra 
trains,  which  will  run  only  between  Canal  street 
and  the  western  termini  during  the  morning  and 
evening  rush  hours. 

The  New  York,  New  Haven  and  Hartford  Rail- 
way company  contemplates  the  building  of  a  system 
of  trolley  lines  reaching  with  branches  some  20 
miles.  One  of  the  branches,  running  from  Attau- 
waugan  to  Dayville,  will  connect  at  the  latter  place 
with  the  steam  lines  of  the  company,  and  be  operated 
largely  for  freight  by  an  electric  locomotive  haul- 
ing five  freight  cars  of  the  ordinary  size.  The  new 
trolley  system,  of  which  several  miles  is  already 
in  operation,  as  an  original  enterprise  is  one  of  the 
largest  in  the  state,  and  has  the  novelty  of  construc- 
tion with  the  main  object  of  feeding  a  steam  road 
instead   of  competing  with   it. 

Charles  T.  Verkes  was  elected  chairman  of  the 
board  of  directors  of  the  Northwestern  Elevated 
Railroad  company  at  a  meeting  held  in  Chicago. 
March  30th.  Several  changes  took  place  in  the 
directory.  Edward  L.  Brewrster  resigned  as  vice- 
president  and  director,  and  Bryan  Lathrop  ami 
James  A.  Blair  also  retired  from  the  board.  Charles 
Counselman,  John  B.  Dennis  of  Blair  &  Co.  of 
New  York  and  Mr.  Yerkes  were  elected  directors 
111  their  places.  Clarence  Buckingham  was  elected 
vice-president  in  place  of  Mr.  Brewster.  Though 
Mr.  Yerkes  has  been  active  in  the  control  of  the 
Northwestern  property,  he  had  not  been  an  officer 
heretofore.  Now,  in  the  capacity  of  chairman  of 
the  board,  he  will  direct  the  finances  of  the  com- 
pany. Mr.  Buckingham  was  elected  chairman  of 
the  executive  committee,  Mr.  Yerkes  and  Mr.  Den- 
nis being  the  other  two  members.  D.  H.  Louter- 
back  remains  in  his  orifice  of  president  of  the  com- 
pany. 


AUTOMOBILES. 


An  automobile  room  is  to  be  one  of  the  features 
of  the  new  residence  which  Isaac  S.  Rice  is  building 
on   Riverside  Drive,   New  York. 

M.  Schw-ess  is  said  to  have  reached  Hongkong, 
from  which  place  he  intends  to  journey  by  auto- 
mobile to  Paris.  The  vehicle  used  is  propelled  by 
a   gasoline  motor. 

An  association  of  aulomobilists  has  been  formed 
in  Great  Britain  which  is  known  as  the  Motor  Ve- 
hicle Users'  Defense  association.  It  is  intended  for 
the  mutual  protection  of  its  members.  Should  an 
action  be  brought  against  a  member  relative  to 
his  automomible  he  is  permitted  to  call  on  the  associ- 
ation  to  take  up  his  defense 

The  Baltimore  and  Ohio  Railway  company  has 
established  an  electric  automobile  service  at  Wash- 
ington, D.  C,  in  connection  with  its  train  service. 
The  vehicles  which  run  to  and  from  the  railway 
station,  are  provided  with  luxuriously  cushioned 
Mats,  electric  lights  and  timepieces.  Supports  arc 
provided  at  the  rear  of  the  vehicles  for  carrying 
two  small  trunks,  small  traveling  luggage  being 
carried  on  top.  The  asphalt  streets  of  Washington 
are  specially  favorable  for  the  operation  of  auto- 
mobiles. 


PUBLICATIONS. 


A  handsome  catalogue,  with  colored  plates,  is 
being  sent  out  by  the  Woods  Motor  Vehicle  com- 
pany of  Chicago.  It  contains  striking  illustrations 
of  a  dozen  of  the  leading  types  of  electric  vehicles 
manufactured  by  the  company,  together  with  de- 
scriptions and  prices.  Notice  is  also  given  of  a 
book    on    "The    Electrical    Automobile,"    by    C.    E. 
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Woods,    which   is   published   by    Herbert    S.    Stone 
&  Co.  of  Chicago. 

The  Mayer-  Engineering  company.  1401  Monad- 
nock  block,  Chicago,  which  has  for  some  time  past 
represented  the  Edison  Jr.  incandescent  lamp  in 
Chicago,  is  distributing  a  neat  circular  showing 
the  various  lamps  a^s  made  by  the  Thomas  A.  Edi- 
son Jr.  company  of  Shelby,   O. 

The  Journal  of  Proceedings  of  the  eighth  annual 
convention  of  the  Northwestern  Electrical  association 
has  just  been  issued  by  Secretary  Thomas  R.  Mer- 
cein.  It  is  a  book  of  over  200  pages  and  contains 
all  of  the  proceedings  and  the  papers  read  at  the 
convention,  which  was  held  in  Milwaukee  January 
17th  to  19th.  A  list  of  the  members  and  officers 
of  the  association  is  given  in  the  front  of  the  book. 
Several  of  the~papers  included  are  illustrated. 

One  of  the  most  useful  publications  of  recent 
issue  is  the  "Dollar  Atlas  of  the  World,"  published 
by  Rand,  McNally  &  Co..  Chicago.  It  is  a  neat 
book  of  190  pages,  containing  colored  maps  of  all 
(lie  states  and  territories  in  the  United  States,  the 
provinces  of  the  Dominion  of  Canada,  and  of  every 
country  and  civil  division  upon  the  face  of  the 
globe.  The  book,  although  compact  and  condensed, 
is  worthy  of  the  reputation  of  Rand,  McNally  & 
Co.,  and  will  doubtless  meet  a  wide  sale. 

A  very  interesting  booklet  on  "Monier  Construc- 
tions" has  just  been  issued  by  E.  Lee  Heidenreich 
oi  the  Central  Technical  Bureau.  Chicago.  The 
Monier  construction  consists  of  two  materials, 
wrought-iron,  or.  steel,  and  mortar,  consisting  of 
cement  and  sand,  or  cement,  sand  and  broken  stone. 
The  iron  or  steel  is  either  in  the  form  of  rods  or 
wires,  which  are  designated  as  carrying  rods  and  dis- 
tributing rods.  The  book  describes  the  system  in 
detail  and  gives  a  large  number  of  the  applications 
of  the  construction  in  civil,  railway  and  hydraulic- 
engineering  work.  Mr.  Heidenreich.  who  is  the 
sole  representative  for  the  Monier  system  for  the 
United  States,  says  that  with  the  inauguration  of 
this  age  of  cement,  Monier  constructions  will  be  as 
well  known  in  this  country  as  they  are  abroad,  and, 
owing  to  the  facility  of  transportation  of  the  dif- 
ferent parts  entering  into  the  system,  particularly 
over  the  wide  expanse  of  the  western  irrigating  and 
mining  fields,  they  will  become  even  more  useful 
here  than  abroad. 


SOCIETIES  AND  SCHOOLS. 

A  special  meeting  of  the  electrical  section  of  the 
Franklin  Institute  will  be  held  in  Philadelphia,  April 
10th.  at  which  a  paper  on  "Modern  Central-station 
Practice"  will  be  presented  by  Charles  F.  Scott. 
Pittsburg.  Pa. 

As  has  been  the  custom  in  years  past,  a  party  of 
junior  students  of  the  engineering  department  of  the 
University  of  Michigan  will  make  a  tour  of  inspec- 
tion of  some  of  the  large  shops  and  power  plants 
in  the  East  during  the  spring  vacation  in  April. 
The  party,  which  will  be  in  charge  of  Professor  John 
K.  Allen.,  contemplates  visiting  Toledo,  Washington, 
Baltimore.  Philadelphia,  New  York,  Bethlehem, 
Pa.,  and  Niagara  Falls. 

The  electrical  department  of  the  University  of 
Illinois  has  recently  installed  two  rotary  converters. 
The  machines,  which  are  of  the  160-volt  type  and 
weigh  about  900  pounds  apiece,  will  be  used  in 
regular  class  work.  Two  small  three-phase,  two- 
horsepower,  induction  motors  have  also  been  se- 
1  ured  for  the  same  purpose.  The  electric-lighting 
system  of  the  university  has  also  been  enlarged 
by  the  addition  of  twro  transformers  which  will  con- 
trol the  current  in  several  halls.  The  transformers 
are  of  100-light  and  75-light  capacity. 


WESTERN    ELECTRICIAN 

and  Pan.  Twelve  independent  currents  were  sent 
on  the  circuit  at  once  in  either  direction,  making 
a  total  of  24  telegrams." 

General  Greely,  chief  signal  officer,  in  a  report  to 
the  secretary  of  war,  recommends  the  establishment 
of  a  military  telegraph  line  connecting  the  head- 
quarters of  the  new  Department  of  Alaska  at  St. 
Michael's  with  Fort  Egbert,  Cape  Nome  and  other 
military  stations  in  Alaska.  It  will  require  about 
half  a  million  of  dollars  to  establish  the  system.  The 
estimates  include  1,000  miles  of  telegraph  at  $150  a 
mile,  194  miles  of  submarine  cable  at  $900  and  555 
miles  of  land  cable  at  $200. 


TELEGRAPH. 


MISCELLANEOUS. 

Some  of  the  most  important  oils  are  now  purified 
indirectly  by  electricitjr.  The  purification  of  linseed 
oil  consists  in  bubbling  ozonized  air  through  it 
while  the  oil  is  kept  hot  in  a  steam-jacketed 
kettle. 

Carsten  E.  Borchgrevink,  the  leader  of  the  south 
polar  cxpeditiun  fitted  out  in  1S98  by  Sir  George 
Newnes  of  London,  who,  with  the  surviving  mem- 
bers of  his  party,  arrived  on  the  steamer  Southern 
Cross  at  Campbell  Town,  near  Bluff  Harbor,  N.  Z., 
on  April  istf  has  telegraphed  to  Sir  George  Newnes 
that  the  object  of  the  expedition  has  been  fully  at- 
tained and  the  position  of  the  south  magnetic  pole 
has  been   located. 


TRADE  NEWS. 


This  is  a  Paris  dispatch,  dated  March  20th:  "M. 
Mercadier,  a  French  irventor.  says  that  he  has  solved 
the  problem  of  sending  a  number  of  dispatches 
simultaneously  on  a  single  wire.  His  system,  which 
was  explained  yesterday  before  the  Academy  of  Sci- 
ences, was  recently  tried  successfully  between  Paris 


W.  N.  Matthews,  of  W.  N.  Matthews  &  Bro., 
St.  Louis,  dealers  in  "used"  machinery  and  electrical 
specialties,  was  in  Chicago  last  week  on  a  flying- 
business  trip.  Mr.  Matthews  reports  a  most  pros- 
perous business. 

The  Hanscom  and  Hough  Storage  Battery  com- 
pany was  incorporated  at  Trenton,  N.  J.,  on  March 
26th.  The  company  has  a  capital  of  $3,500,000.  It 
is  formed  to  manufacture  electric  motors,  batteries 
and  dynamos.  The  incorporators  are  Edwin  F. 
Murdock,  John  E.  Fryer  and  Benjamin  J.  Downer 
of  Jersey   City. 

W.  J.  Woolley,  the  energetic  secretary  and  treas- 
111  er  of  the  Woolley  Foundry  and  Machine  com- 
pany, Anderson.  Ind.,  spent  a  few  days  in  Chicago 
in  the  interests  of  the  Woolley  company.  Mr. 
Woolley  states  that  the  Woolley  gas  engine  man- 
ufactured by  his  company  is  giving  entire  satisfac- 
tion,   especially   for   electric-lighting   purposes. 

A.  C.  Becken,  the  w-ell-known  jeweler  of  Chicago. 
recently  returned  from  an  extended  trip  to  New 
Mexico.  Mr.  Becken's  health  was  greatly  improved 
by  his  sojourn,  and  he  returned  to  push  more  en- 
ergetically than  ever  the  Paillard  non-magnetic 
watch  so  extensively,  carried  by  electricians  and 
others  who  come  in  proximity  to  electrical  ma- 
chinery. 

A  Cleveland  dispatch  says  that  the  electrical  man- 
ufacturing plant  of  the  Walker  company  was.  on 
April  2d,  finally  deeded  to  the  Westinghouse  Elec- 
tric and  Manufacturing  company  on  foreclosure 
proceedings.  This  is  the  last  step  in  the  absorption 
of  the  Walker  company  by  the  Westinghouse  peo- 
ple, which  was  practically  accomplished  in  Sep- 
tember,   189S. 

The  Martin  J.  Instill  companj',  western  selling 
agent  for  the  General  Incandescent  Arc  Light  com- 
pany, announces  its  removal,  about  May  1st,  from 
ihe  Monadnock  building,  in  Chicago,  to  48  West 
Jackson  boulevard,  where  a  large  stock  of  the  G.  I. 
company's  products  are  to  be  cairied.  The  General 
Incandescent  Arc  Light  company  is  now  carrying 
standard  lines,  such  as  arc  and  incandescent  lamps, 
switches,  fans,  etc.,  in  stock  at  all  of  its  offices. 

The  advertising  department  of  the  Bullock  Elec- 
tric Manufacturing  company.  Cincinnati,  will  here- 
after be  known  as  the  advance  department.  This 
change  has  been  made  to  define  more  clearly  the 
work  of  the  department,  which  now  comprises  not 
alone  advertising,  in  the  sense  usually  implied,  but 
also  the  advance  wrork  necessary  in  the  introduction 
of  the  company's  product  into  territory  as  yet  un- 
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developed.     The    work   will    continue   as    heretofore 
under  the  management  of  Mr.  Frank  G.  Bolles. 

James  C.  Wormley,  well  known  to  users  of  in- 
candescent lamps  through  his  long  connection  in 
that  line,  has  been  appointed  manager  of  the  eastern 
department  of  the  Shelby  Electric  company,  manu- 
facturer of  the  Shelby  incandescent  lamp.  It  is 
needless  to  say  that  the  Shelby  interests  will  re- 
ceive Mr.  Wormley's  most  painstaking  attention. 

J.  B.  McKeague,  Chicago,  the  well-known  man- 
ufacturer's agent,  wishes  to  notify  his  many  friends 
that  he  has  made  arrangements  with  the  Empire 
Instrument  company  and  F.  A.  LaRoche  &  Co.  of 
New  York  for  the  western  agency  of  their  output. 
Mr.  McKeague  says  that  he  has  now  the  most  com- 
plete line  of  switchboard  meters  on  the  market, 
as  he  has  three  different  instruments  to  offer  his 
trade — first,  a  permanent-magnet  instrument,  with 
uniform  scale;  second,  an  electrostatic  meter,  with 
shunt,  at  moderate  'price,  and,  finall}',  a  low-price 
meter,  for  those  wanting  something  cheap  and  fairly 
pood. 

The  Submerged  Electric  Motor  company  has  been 
organized  in  Menomonie,  Wis.  J.  H.  Stout,  S.  N. 
Smith,  L.  S.  Tainter,  John  Hapwood  and  J.  H. 
Knapp  are  the  directors.  The  officers  are:  Presi- 
dent, J.  H.  Stout;  vice-president,  S.  N.  Smith:  sec- 
letary  and"treasurer,  John  Hapwood.  The  capital 
slock  of  the  corporation  is  $50,000.  This  company 
is  owner  of  the  submerged  electric  motor,  a  recent 
invention  of  I.  N.  Smith  of  Minneapolis  and  Tracy 
B.  Hatch  of  Chicago.  It  is  said  that  the  device  is 
not  only  an  invention,  but  also  a  discovery,  and 
offers  the  first  solution  of  the  pioblem  of  success- 
fully operating  an  electric  motor  under  water. 


BUSINESS. 


Page  &  Durand,  Chicago,  patent  attorneys,  report 
an  increased  business  in  the  field  of  electrical  inven- 
tion in  the  West.  This  firm  has  handled  many  prom- 
inent patent  cases  and  is  paying  especial  attention 
to  electrical  inventions. 

The  Electric  Appliance  company,  Chicago,  is  ad- 
vertising what  it  calls  its  "cruick  construction  ma- 
terial." The  company  means  by  this  that  its  big 
stock  of  cross-arms,  pins  and  brackets  is  in  a  suit- 
able shape  for  prompt  deliveries. 

The  Speer  Carbon  company,  St.  Marys,  Pa.,  is 
announcing  to  the  trade  by  means  of  a  large  mailing- 
card  that  its  Speer  self-lubricating  brushes  are  guar- 
anteed superior  to  anything  on  the  market.  Sam- 
ples are  furnished  free  of  charge.  The  company 
says,  "We  are  not  in  the  trust." 

Gratifying  increase  in  its  southern  trade  has  led 
the  General  Incandescent  Arc  Light  company  to 
move  its  Charlotte,  N.  C,  offices  into  larger  quar- 
ters. The  company  is  now  at  home  in  the  Y.  M. 
C.  A.  building,  where  a  stock  is  carried,  consisting . 
.  of  G.  I.  incandescent  lamps,  switches,  etc.,  and  the 
popular   Paragon  fans. 

J.  J.  Reidy,  311-321  East  street.  New  Haven, 
Conn.,  has  secured  control  of  Donnelly's  improved 
steel  climbers  for  linemen,  which  have  been  sold  at 
retail  for  the  last  15  years.  He  is  prepared  to  quote 
low  prices  on  the  climbers  to  large  and  small  buyers. 
The  fact  that  the  Western  Union  Telegraph  com- 
pany of  New  York  city  buys  these  climbers  in  lots 
of  100  pairs  of  a  size  at  a  time,  Mr.  Reidy  says,  is 
practical  proof  of  the  quality  of  the  goods. 

The  Argus  lightning  arrester  put  upon  the  mar- 
ket by  Foote,  Pierson  &  Co.  of  New  York  is  said 
to  afford  absolute  protection  to  instruments  and 
cables  from  lightning.  The  companj'-  says  that  the 
arrester  interrupts  a  light  discharge  as  promptly  as 
it  does  a  heavy  one,  and  does  not  ground  or  dis- 
able the  line.  The  device  requires  no  adjustment 
or  attention.  It  is  made  of  metal  and  porcelain  and 
has  no  inflammable  material  about  it.  It  is  stated 
that  thousands  of  the  arresters  have  been  in  service 
for  the  last  two  years  and  that  not  one  case  of  loss 
by  lightning  or  fire  has  been  reported  through 
their  failure.  Foote,  Pierson  &  Co.  will  send  a 
catalogue  of  their  products  on  request. 
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645.935.  Telephone.  Michael  Beck  and  Emil  Fer- 
rant.  Minneapolis,  Minn.  Application  fded  July 
18,  1899. 

The  telephone  comprises  id  combination  a  spiral  contact, 
a  diaphragm  located  adjacent  to  the  spiral  contact  and 
having  formed  on  its  face  a  spiral  contact  of  high  resist- 
ance, positioned  for  a  differential  contact  with  the  spiral 
contact  under  the  vibrations  nf  the  diaphragm,  and  suit- 
able circuit  connections  to  and  from  the  spiral  contacts. 

645,943.  Dynamo-electric  Machine.  Gustaf  Dalen 
and  Arthur  Hultqvist,  Stockholm,  Sweden.  Ap- 
plication filed  October  5,   1899. 

In  the  machine  are  two  or  more  rotating  disks,  which 
are  in  contact  with  one  another  at  or  Dear  the  periphery, 
and  magnetic  fields,  in  which  the  disks  rotate,  so  arranged 
that  electromotive  force  is  generated  in  the  direction  from 
the  center  of  one  disk  to  the  center  of  another  disk. 

645.958.  Telephone  System.  Albert  K.  Keller, 
Philadelphia,  Pa.,  assignor  to  the  International 
Telephone  and  Switchboard  Manufacturing 
company.  Plainfield,  N.  J.  Application  filed 
February  6,   1899. 

In  a  telephone  annunciator,   combined  with  an   e'.ectro- 
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magnet,  a  signaling  device  controlled  by  the  armature  of 
the  magnet  and  Hoe  connections  to  the  magnet,  is  a  latch 
to  engage  the  armature  and  control  its  movements,  the  latch 
standing  in  the  path  of  movement  of  the  operator's  plug 
and  operated  during  the  insertion  of  the  plug  and  again 
during  the  withdrawal  of  the  plug. 

645.959-  Telephone  Receiver.  Albert  K.  Keller, 
Philadelphia,  Pa.,  assignor  to  the  International 
Telephone  and  Switchboard  Manufacturing 
company.  Plainfield.  N .  J.  Application  filed 
February  6,  1899.     Renewed  October  11,  1899. 

The  receiver  corab:nes  a  shell  or  casing,  a  magnet,  a 
sleeve  or  thimble  secured  to  the  shell  or  casing  and  en- 
circling the  central  chamber,  the  sleeve  or  tbimble  being 
interiorly  threaded,  and  having  an  inwardly  turned  flange, 
a  carrier  for  the  magnet  exteriorly  threaded,  to  engage  the 
sleeve  or  th'mble,  and  set  screws  carried  by  the  carrier 
and  arranged  to  impinge  against  the  flange. 

64=;. 960.  Telephone  Transmitter.  Albert  K.  Keller, 
New  York,  N.  V,  assignor  to  the  International 
Telephone     and     Switchboard     Manufacturing 


N.    J.      Application    filed 


company,    Plainfield, 
November  28,  1S99. 

In  the  transmitter  is  a  rotatable  carbon  holder  having  in 
its  interior  an  eccentric  recess,  whereby  the  carbon  is 
thcroughly  loosened  up  by  the  rotation  of  the  holder. 

645,978.  Secondary  Battery.  William  L.  Silvey. 
Dayton,  Ohio.  Application  filed  November  20, 
1899. 

The  process  of  making  plates  for  a  secondary  battery  is 
described  which  consists  in  uniting  a  conductor  plate, 
finely  divided  metallic  lead,  a  metallic  sulphate  and  water, 
then  drying  the  whole  to  remove  the  water  and  form  an 
adherent  mass,  and  finally  forming  the  metallic-lead  par- 
ticles and  the  sulphate  of  lead  into  oxide  of  lead  by  charg- 
ing them  with  an  electric  current. 

645,984.  Electrical  Switch.  Julius  C.  Tournier. 
Schenectady.  X.  Y..  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  September  2^.  1S99. 

A  socket  for  an  electric  lamp  is  described  It  combines 
with  an  insulating  support,  a  yielding  line  terminal 
mounted  thereon,  a  conducting  lamp  retainer  secured  to 
the  support  and  adapted  to  conduct   current  to  the   lamp,  a 
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contact  maker  mounted  within  the  insulating  support  and 
adapted  to  engus«  with  the  line  terminal,  ana  means 
whereby  the  contact  maker  c.in  esubtish  electrical  coin- 
manicafion  with  the  lamp  retainer  and  then  move  forward 
toward  the  latter. 

645.990.    Trolley  Wheel.    Richard  S.  Windsor,  Alex- 
andria. Va.    Application  filed  July  18,  1899. 

The  wheel  is  provided  with  arms  or  projections,  which 
extend  from  opposite  sides  and  from  opposite  edges  of  the 
wheel  and  which  are  out  of  line  with  each  other.  These 
arms  or  projections  catch  the  wire  as  it  is  leaving  the 
groove  in  the  wheel  ami  return  it  to  position. 


645,992.     Primary  Battery.     Francis   B.   Badt, 
cago,  111.     Application  filed  April  4,  it 
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A  negative  electrode  for  a  primary  battery  is  described, 
the  electrode  being  thicker  at  the  bottom  than  at  the  top. 
so  that  its  sides  are  inclined  at  an  angle  to  the  vertical, 
the  surface  of  the  electrode  being  corrugated  horizontally, 
such  corrugations  being  in  the  form  of  upwardly  projecting 
ledges  having  sharp  tdges.    (See  cut.  1 
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646,001.  Elevator.  Charles  A.  Harkness,  Provi- 
dence, R.  I.    Application  filed  February  2$,  1897. 

In  the  elevator  are  controlling  means,  a  lock  on  the  car 
for  the  means,  an  e!ec>romaenet  on  the  car  for  actuating 
the  lock,  a  door  and  an  electric  circuit  for  energizing  the 
electromagnet  to  actuate  the  lock  when  the  door  is  open. 

646,009.  Device  for  Electrical  Connections.  Mathias 
Pfatischer,  Philadelphia,  Pa.  Application  filed 
November  24,  1899. 

The  device  has  a  base,  a  terminal  fixed  with  respect  to 
the  base,  a  conductor  and  a  conductor  inlet  in  the  base, 
arranged  10  direct  an  inserted  conductor  in  a  bight  de- 
pending below  the  terminal,  in  extension  between  the  inlet 
and  the  terminal. 

646,013.  Automatic  Time  Stump.  Nathan  II.  Suren, 
Newt  it.  Mass.,  assignor  to  the  Gamewell  Fire 
Alarm  Telegraph  company,  New  York,  N.Y. 
Application  filed  July  17,  1897. 

In  the  apparatus  are  a  number  of  printing  wheels  elec- 
tromagneticatly  operated,  releasing  devices  therefor,  a 
spring-impelled  shaft,  a  number  of  driving  gears  mounted 
loosely  on  (he  sh^ft  and  adapted  to  operate  the  printing 
wheels,  and  devices  independently  connecting  the  gears 
with  the  shaft. 

646,036.  Electric  Time  Alarm.  Hans  Reich,  Bozen, 
Austria-Hungary.  Application  filed  October  11, 
1898. 

In  an  electric  alarm  clock,  combined  w'th  the  clock 
mechanism  are  an  electric  contact  revoluble  synchron- 
ously with  the  hour  hand,  a  movaDle  contact  in  the  path 
of  and  displaced  by  the  revoluble  contact,  a  third  coi>tact 
in  the  path  of  the  movable  contact,  an  electric  circuit  in- 
cluding trie  three  contacs,  and  a  local  and  distant  alarm 
bell,  mi-aus  f'*r  setting  the  revoluble  contact  to  clo«e  the 
electiic  circuit  through  ihe  other  two  c  mtacts  at  any  pre- 
determined time,  and  means  for  varying  ihe  interval  of 
tim- between  the  closure  of  the  circuit  through  the  local 
alarm  and  the  closure  of  the  circuit  through  the  distant 
alarm. 

646,068.  Electric  Switch.  John  L.  Creveling.  New 
York,  N.  Y.    Application  filed  June  10,  1899. 

Comb  ned  with  a  dynamo  and  storage  battery  to  be 
cnargt-d  thereby,  in  circuit  with  a  centrifugally  actuated 
switch  adapted  to  close  -ind  open  the  crcuit,  are  means 
for  adjusting  the  sp  ed  at  which  the  swi-cta  shall  close 
and  open  the  circuit,  the  means  comprising  an  el^ctro- 
inagnet  in  a  derived  circuit  from  the  oattery  to  be  charged. 

646,092.  Dynamo-electric  Machine.  Benjamin  G. 
Lam  me,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  company 
of  Pennsylvania.  Application  filed  June  30, 
1899. 

In  a  dynamo -electric  machine  having  the  usual  field 
magnet  and  armature  windings  are  means  for  balancing 
the  magnetic  circuits  comprising  an  auxiliary  armature 
winding  closed  upon  itself  and  having  generating  con- 
ductors symmetrically  located  with  reference  to  the  field- 
magnet  poles. 

6  (6,100.  Thermostat  Charles  B.  Rogers,  Steven- 
son, Md.    Application  filed  October  28,  1899. 

There  is  described  the  combination  with  an  electric 
circuit  of  a  balance-tilting  thermometer  located  in  the 
circuit  and  adjustable  longitudinally  in  its  fulcrum,  an  ad- 
justable wei  jbt  depending  from  the  fulcrum  of  the  ther- 
mometer to  raise  and  lower  the  center  of  gravity  thereof, 
and  an  electrical  contact  at  the  outer  end  of  the  thermom- 
eter, winch,  by  the  tilting  of  the  thermometer  caused  by 
the  expansion  of  the  fluid  therein,  closes  the  electric 
circuit. 

646,110.  Ammeter.  Peter  H.  F.  Spies,  Yonkcrs,  N. 
Y.,  assignor  to  Charles  G.  Durfee.  Yonkers, 
N.  Y.,  and  Louis  A.  Rodenstein  ami  Neil  Am- 
brose Flamicry,  New  York,  N.  Y.  Application 
filed  August  18,  1899. 

In  the  ammeter  are  a  current-carrying  condnc'or.  an 
iron  part  inductively  influenced  by  the  conductor,  the  iron 
part  consisting  of  a  shell  h  <ving  si  o  pin;  ends  and  a  mova- 
ble iron  part  embraced  by  the  shell  and  beveled  ends 
located  in  inductive  relation  to  the  other  shell  and  pro- 
vided with  an  index  for  indicating  the  deflection. 


646,114.  Portable  Electric  Lamp.  Alexander  F. 
\  etter,  New  York.  N.  Y.,  assignor  to  the  United 
States  Battery  company,  New  York,  N.  Y.  Ap- 
plication filed  October  11,   1899. 

A  portable  electric  lamp  is  described  which  embraces 
an  incandescent  lamp,  a  metallic  lube  or  casing  and  one 
or  more  battery  cells  inclosed  therein,  and  circuit  connec- 
tions between  the  casing,  the  battery  mid  the  lamp,  in 
combioat;oa  with  the  body  part  of  a  carriage  lamp,  the 
portable  electric  lamp  being  detachably  supported  by  the 
downwardly  extending  apron  or  part  of  the  carriage   lamp. 

646,121.  Duplex  Multiple  Metallic  Telephone  Sys- 
tem. Fred  C.  Hughes,  Detroit,  Mich.  Appli- 
cation filed  January  29,  1898. 

Each  line  of  the  system  is  provided  with  an  answering 
soring  jack,  and  a  circuit  breaker  at  the  answering  jack. 
There  are  also  provided  an  annunciator  circuit,  a  series  of 
connecting  spring  jacks  for  each  line  placed  one  on  each 
board,  each  of  the  connecting  spring  jacks  having  a  double 
set  of  contacts  and  a  double  system  connected  therewith, 
a  set  of  three  plugs  united  by  condu;tors  and  having  a 
series  of  contact  surfaces  thereon,  one  cf  the  plugs  being 
adapted  to  be  inserted  in  the  answering  jack,  and  each  of 
the  other  of  the  p'iks  being  adapted  to  be  inserted  in  each 
of  the  multiple  jacks  of  the  board  to  connect  with  each  of 
the  two  system',  respectively,  which  are  connected  with 
the  jacks. 

646,124.  Combined  Telephone  and  Vending  Ma- 
chine. Charles  H.  Kraft,  Salt  Lake  City,  Utah. 
Application  filed  September  23,  1899. 

In  the  machine  are  a  gong  arranged  to  be  struck  by  its 
hammer  which  is  moved  hy  connections  with  a  rock 
shaft,  a  coin-receiving  plunger,  a  rod  oDerated  by  the 
plunger  and  connected  with  the  rock  shaft,  and  a  check- 
delivering  mechanism  also  connected  with  the  plunger. 

(146,146.  Snap-switch.  Gerald  W.  Hart,  West  Hart- 
ford, Conn.     Application  filed  June  21,   1899. 

In  the  snap-switch  are  a  base,  fixed  terminals  thereon,  a 
central  pivot,  a  terminal  mounted  thereon  so  as  to  be_capa- 
ble  of  concentric  rotative  movement  only  with  respect  to 
the  central  pivot  and  rotatable  means  to  lock  and  unlock 
the  movable  terminal,  the  me  >ns  being  carried  eccen- 
trically of  the  axis  of  rotation  of  the  movable  terminal. 

646,147.  Electric  Motor.  Henry  F.  Joel,  London, 
England.     Application  filed  February  4,  1899. 

The  motor  is  adapted  to  operate  with  continuous  cur- 
rent and  has  interspaced  multiple  poles  of  alternate  di- 
verse polarity,  an  armature  core  pierced  with  apertures 
parallel  to  asis  of  revolution,  there  being  one  more 
aperture  than  a  multiple  of  the  number  of  poles,  cut  sec- 
tional wires  ly;ng  in  such  apertures,  connected  at  side  of 
armature  to  form  a  zigzag  winding,  crossing  the  armature 
as  many  times  in  one  complete  coil  as  tht-re  are  poles, 
the  sp-icing  of  the  apertures  between  transverse  wires  be- 
ing absolutely  uniform,  and  causing  each  transverse  part 
of  such  winding  to  approach  poles  st°p  by  step  with  per- 
fect uniformity  of  succession,  thus  diminishing  usual 
sparking  from  short-circuit  at  the  commutator  under  the 
brushes. 

646.149.  Method  of  Protecting  Electrical  Connec- 
tions. John  Langton,  New  York,  N.  Y.  Ap- 
plication filed  June  21,  1899. 

The  method  of  protecting  electrical  connections  which 
are  exposed  to  salts  from  any  source  is  described  which 
consists  in  immersing  the  connection  in  a  liqu  d  capable 
of  dissolving  the  salts,  and  holding  the  liquid  around  the 
connection  to  prevent  deposit  upon  or  adjacent  to  the  con- 
tact surfaces  of  the  connection. 

646.150.  Electrical  Connector.  John  Langton,  New 
York,  N.  Y.     Application  filed  August  I,  1899. 

Comb;ned  with  an  electrolytic  cell  are  an  electrical  con- 
nection therefor  consisting  of  two  conductors  in  mechan- 
ical contact  with  each  other  in  such  position  as  to  be  subject 
to  conosion  by  the  action  of  the  electrolyte,  and  a  vessel 
containine  a  liquid  capable  of  dissolving  salts  that  might 
be  deposited  upon  or  adjacent  to  the  contact  surfaces  of 
the  connection,  the  abutring  portions  of  the  connection 
being  immersed  in  the  liquid. 

646,155.  Electrical-railway  Switch.  Philip  E.  Perry, 
Boston,  Mass.,  assignor  of  one-half  to  Randolph 
C.  Surbridge,  Cambridge,  Mass.  Application 
filed  August  17,  1899. 

One  claim  reads:  The  combination  of  a  track,  a  track 
switch  wuh  movable  toogup,  cntact  plates  in  thQ  track  bed, 
a  pu-h  pin  unattached  to  the  switch  tongue,  a  solenoid  with 
movable  cere  c  nneced  with  the  push  pin,  locking  me- 
chanism f  <r  hold  ng  the  push  p'n  to  its  place,  electrical 
means  lor  releasing  the  locking  me  nanism,  means  for 
restoring  the  swi  ch  tongue  to  its  n  rmnl  position  when 
released,  rontact  brushes,  a  current  switch,  and  a  source 
of  electrical  enerry  in  circu't  with  the  brushes,  contact 
plates,  current  switch  and  solenoid. 


646,308. 


646,169.  Apparatus  for  Electrically  Controlling  En- 
gines, Electromotors,  or  Other  Machinery. 
William  H.  Har  field,  London,  England.  Appli- 
cation filed  January  16,  1899. 

In  the  device  combined  with  an  electric  motor  and  a 
circuit  therefor  are  circuit-controlling  devi-e-;  in  the  cir- 
cuit, including  stationary  and  movable  contacts,  an  oper- 
ating device  for  the  movable  contacts,  a  second  electric 
motor  in  the  circuit  und  operative  connections  between 
the  second  motor  and  the  mov*ble  romacts  for  restoring 
them  to  their  normal  positions,  whereby  the  first-men- 
tioned mo  1  or  will  be  caused  to  operate  whenever  the 
operating  device  is  moved,  and  will  cease  to  operate  the 
instant  the  operating  device  is  stopped. 

646,179.  Electric  Coupling.  Robert  D.  Ireland, 
Winthrop,  Mass.  Application  filed  January  12, 
1897. 

The  coupling  comprises  a  socket  having  resilient  elec- 
tric contacts  extending  upward  therein,  a  plug  having  to- 
ward its  upper  end_  a  reduced  portion    and    at  the    end   an 


enlargement  or  head,  and  resilient  electric  contacts  se- 
cured to  and  extending  along  the  plug,  and  having  their 
upper  ends  bent  inward  and  adapted  to  lie  in  the  reduced 
portion  beneath  the  enlargement  or  head:  whereby  when 
the  plug  is  inserted  into  the  socket  the  ends  will  be  sprung 
beneath  the  enlargement  or  head  by  the  engagement  of 
the  contacts  of  the  plug  with  those  of  the  socket,  and  be 
protected  from  contact  with  foreign  substances. 

646,222.  Electric  Bell.  Francis  Keil  and  Henry  F. 
Kcil,  New  York,  N.  Y.  Application  filed  Sep- 
tember 7,  1899. 

In  the  bell  are  an  electromagnet,  an  armature  and  a 
locking  device,  one  section  of  the  locking  device  being 
attached  to  the  armature,  the  other  section  being  on  a  fixed 
support,  and  a  spring-yielding  connection  holding  the  two 
locking-device  sections  together,  and  whereby  the  arma- 
ture is  permitted  to  turn  transversely  of  the  electromagnet. 

646,229.  Surface-contact  System  of  Electric  Rail- 
ways. Robert  Lundell,  New  York,  N.  Y.,  as- 
signor to  the  Johnson-Lundell  Electric  com- 
pany, New  York,  N.  Y.  Application  filed  July 
12,  1899. 

In  the  system  described  are  a  current  feeder  or  main,  a 
series  of  sect  oual  service  conductors  and  electromagnetic 
switching  devices  with  relays  for  actuating  the  switching 
devices,  in  combination  with  means  for  causing  each  re- 
lay and  switching  device  to  connect  to  the  main  that  sec- 
tional service  conductor  next  in  advance  to  the  one  which 
is  supplying  current  to  the  mo'or  through  the  current- 
collecting  shoe,  so  that  it  is  nude  alive  and  ready  for 
service  before  it  has  been  reached  by  the  shoe.   (See  cut. ) 
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646,281.  Electrolytic  Apparatus.  Louis  H.  A.  B. 
M.  Hazard- Flamand,  Boulogne-sur-Seine, 
France.     Application   filed  September  22,   189S. 

In  an  electrolytic  apparatus  for  the  production  of  gases 
are  positive  ani  negative  electrodes,  an  annular  gas-tight 
diaphragm  separating  the  electrodes,  a  deep  channel 
around  the  upper  part  of  the  diaphragm,  the  ctiannel  be- 
ing p<rtially  immersed  in  the  electrolyte,  holes  pierced 
through  the  base  of  the  channel  and  conneciing  the  elec- 
trolyte with  a  sealing  liquid  it  the  interor  of  the  channel, 
a  cover  having  a  prolonguiin  projecting  downward  into 
the  channel  and  concent"  ic  therewith,  communicating  with 
a  second  channel  on  the  top  of  the  cover. 

646.307.  Vessel  Indicator.  Arthur  L.  McCormick, 
Port  Huron,  Mich.,  assignor  to  Byron  J.  Mc- 
Cormick, Flint,  Mich.  Application  filed  Febru- 
ary 15,  1897. 

The  combination  of  a  gravitating  weight,  a  flexible 
connection,  a  drum  spriDg  actuated  in  one  direction  and 
having  wound  thereupon  ihe  flexible  connection,  a  cotn- 
mutating  wheel  connected  to  and  moving  with  the  drum,  two 
contact  springs  bearing  insulation  on  opposite  sides  to 
make  alternate  contact  with  the  commutator  wheel  ac- 
cording to  the  direction  of  the  movement,  a  retarding  fly 
fan  geared  to  the  drum  to  reduce  fluctuations,  and  a 
double-acting  electricil  indicator  with  circuits. 

646.308.  Automatic  Regulator  for  Alternating  Dy- 
namos. George  S.  Neeley,  Pacific,  Mo.,  as- 
signor of  one-half  to  Albert  Koppitz,  Pacific, 
Mo.    Application  filed  June  7,  1S98. 

In  (he  regulator  combined  with  a  main  working  circuit. 
an  auxili  try  exciting  generator  in  circuit  with  the  fieds  of 
the  dynamo  and  an  induction  motor  in  a  shunt  from  the 
main  circuit,  are  a  rheostat  having  its  resistance  and 
shittable  element  iu  circuit  with  the  fields  of  the  auxiliary 
exciting  gen-rator,  and  a  governor  mechanism  connected 
with  the  induction  motor  and  the  shiftable  element  of  ihe 
rheostat,  the  governor  m-echanism  and  the  rheostat  being 
arranged  to  break  the  regulator  circuit  to  the  auxiliary 
exciting  een-ntor  under  abuormal  load  of  the  main  cir- 
cuit     (See  cut.) 

646.309.  Induction. Motor.  George  S.  Neeley,  Fer- 
guson, Mo.,  assignor  of  one-half  to  Albert  Kop- 
pitz, Pacific,  Mo.  Original  application  filed 
June  7,  1898.  Divided  and  this  application  filed 
November  18,  1899. 

The  mnior  combines  a  spindie.  an  armature  spider  re- 
voluble freely  on  the  spindle,  and  a  earner  mounted  on 
the  spind  e  concentre  with  the  armature  and  supporfng 
field  coils  and  their  cores,  the  carrier  being  adjustably 
connected  to  the  spindle  for  m  jvement  with  the  field  coils. 

646,325.  Battery  Jar  or  Receptacle.  Elmer  A. 
Sperry,  Cleveland,  Ohio.    Application  filed  April 

22,   1899. 

The  jar  has  body  portions  and  crowning  portions  com- 
posed of  vulcanized  material  of  different  composition,  that 
composing  the  body  psrtions  being  hard  or  practically 
non-elastic,  and  that  composing  the  crowning  portions 
being  soft  and  pliable. 

646,348.  Secondary  Battery.  Henry  Blumcuberg, 
Jr.,  and  Frederick  C.  Overbury,  New  York,  N. 
Y.    Application  filed  December  1,  189S. 

A  secondaiy  or  storage  battery  is  described  which  con- 
tains two  different  electrodes  and  a  porous  partition,  a 
solution  of  sulphuric  acid  for  one  electrode  and  a  bisul- 
phate  of  an  alkali  metal  in  solution  for  the  other  electrode. 

646,362.  R6ntgcn-ray  Apparatus.  James  M. 
Davidson,  London,  England.  Application  filed 
September  22,  1899. 

In  the  apparatus,  combined  with  a  fluorescent  screen 
and  a  framework  structure  having  two  s'ght  holes,  are 
means  serving  to  project  upnn  the  screen  intermittent  and 
rapidly  alternating  sludows,  and  further  means  serving 
to  alternately  op*n  and  close  the  sight  holes  of  the  appa- 
ratus, so  as  to  enable  the  shadow  of  an  object  to  be  seen  on 
the  fluorescent  screen  in  stereoscopic  relief. 

Design. 

32,^1)6.  Filament  for  Incandescent  Electric  Lights. 
Samuel  B.  Husselman,  Worcester,  Mass.  Ap- 
plication filed  February  23,  1900.  Term  of* 
patent,  14  years. 
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South    Side    Elevated    Railroad    Power 
House. 

The  recent  addition  of  two  direct-connected,  1,600- 
kilowatt  units  and  other  important  alterations  and 
improvements  make  the  power  house  of  the  South 
Side  Elevated  Railroad  company  one  of  the  largest 
and  '  best  equipped  electric  power  stations  in  the 
city  of  Chicago.  The  power  house  is  located  at 
Fortieth  and  State  streets,  on  the  line  of  the  Lake 
Shore  and  Michigan  Southern  railroad,  the  elevated 
structure  passing  along  the  east  side  of  the  building. 
It  was  designed  by  Sargent  &  Lundy  of  Chicago. 
Fig.  2,  on  page  232,  shows  the  exterior  of  the  station, 
with  a  portion  of  the  railroad  structure  at  the  right. 

The  building  is  constructed  of  brick  and  is  200 


in  diameter  and  a  54-inch  stroke  and  is  capable  of 
developing  a  maximum  of  4,000  horsepower.  The 
speed  of  the  engines  is  So  revolutions  a  minute  with 
160  pounds'  steam  pressure.  The  generators  are 
1,600-kilowatt,  14-pole,  Westinghouse  machines. 

All  of  the  engines  discharge  their  exhaust  steam 
through  Reynolds  independent  jet  condensers  manu- 
factured by  the  Edward  P.  Allis  company.  The  con- 
densed steam  and  condensingwater  is  forced  through 
pipes  to  a  large  Barnard  water-cooling  tower  just 
north  of  the  power  house.  This  tower  was  installed 
by  the  Wheeler  Condenser  and  Engineering  company 
and  is  said  to  be  the  largest  of  its  kind  in  this  coun- 
try. It  is  93%  feet  long,  15  feet  wide  and  64  feet  high, 
the  shell  reaching  above  the  roofs  of  the  adjoining 


revolutions  a  minute  and  receive  their  current  at 
600  volts  from  the  station  switchboard.  The  mo- 
tors which  are  to  drive  the  three  sets  of  fans  re- 
cently added  are  installed  in  sheet-iron  cases  just 
outside  the  power  house.  They  are  each  of  25-horse- 
power  capacity  and  of  the  Westinghouse  make. 

The  condensing  water  from  the  four  original  en- 
gines is  pumped  to  a  header  running  along  the  wall 
of  the  power  house,  from  which  it  is  carried  by  small 
pipes  to  another  header  within  the  tower.  Changes 
that  are  now  being  effected  will  place  this  outside 
header  close  to  the  tower.  To  carry  the  condensing 
water  between  the  new  engines  and  the  tower  new 
pipes  have  been  laid  and  two  centrifugal  pumps  will 
be  used  to  force  the  water  to  the  top  of  the  tower,  thus 


FIG.    I.      SOUTH   SIDE   ELEVATED    RAILROAD    POWER   HOUSE. — ENGINE   ROOM. 


feet  long.  It  is  divided  longitudinally  into  an  engine 
room  59  feet  in  width  and  a  boiler  room  48  feet 
wide.  The  engine  room,  which  is  shown  in  Fig.  1, 
contains  six  generating  units.  In  the  foreground 
are  the  four  units  with  which  the  station  has  been 
equipped  for  some  time,  the  two  new  units  being 
at  the  further  end  of  the  room.  The  engines  are 
all  of  the  horizontal  cross-compound,  condensing 
Allis-Corliss  type.  The  four  original  engines  have 
cylinders  26  and  54  inches  in  diameter  with  a  48- 
inch  stroke  and  a  speed  of  80  revolutions  a  minute. 
They  will  develop  normally  1,200  horsepower  each 
and  are  designed  to  carry  a  maximum  continuous 
load  of  2,000  horsepower.  Each  engine  is  direct- 
connected  to  an  850-kilowatt,  direct-current  West- 
inghouse generator,  giving  1,28c  amperes  at  625 
volts.  The  generators  are  capable  of  running  under 
temporary  overloads  of  50  per  cent.  They  are  10- 
pole  machines,  and  each  is  connected  with  mains 
leading  to  the  switchboard  by  means  of  a  4,000-am- 
pere  equalizer  switch. 

Fig.  3  illustrates  the  two  new  generating  units. 
Each  of  the  engines  has  cylinders  34  and  70  inches 


buildings.  The  tower  originally  was  equipped  with 
10  fans,  but  it  has  recently  been  enlarged,  six  more 
fans  have  been  added,  and  other  changes  are  now 
being  made  which  were  necessitated  by  the  addition 
of  the  new  engines. 

The  condensing  water  is  pumped  to  the  top  of 
the  cooling  tower,  where  it  is  thrown  upon  vertical 
screens,  down  which  it  trickles  and  by  means  of 
which  it  is  brought  in  contact  with  an  air  blast 
created  by  the  system  of  fans.  These  fans,  16  in 
number,  are  each  10  feet  in  diameter  and  are  op- 
erated in  pairs  on  the  same  shaft,  eight  fans  being 
located  on  each  side  of  the  tower.  In  the  middle 
of  the  tower  is  a  baffling  plate,  which  curves  out- 
ward in  the  direction  of  each  fan,  and  upon  this 
plate  the  water  passes  to  a  tank,  six  feet  deep,  be- 
neath, so  that  the  air  blast  cannot  blow  water  from 
one  fan  to  the  other.  A  view  of  the  cooling  tower 
is  shown  in  Fig.  5.  The  five  shafts,  by  means  of 
which  the  original  fans  are  operated,  extend  across 
the  open  space  and  enter  the  power  station,  where 
each  is  coupled  directly  to  an  18-horsepower  C.  & 
C.   six-pole  motor.    These   motors   operate   at   150 


relieving  the  condenser  pumps.  These  centrifugal 
pumps  are  located  in  the  brick  building  shown  in 
the  foreground  of  Fig.  5,  and  each  will  be  driven 
by  a  no-horsepower,  335-revolution,  Crocker- 
Wheeler  motor.  The  water  will  be  forced  by  the 
pumps  through  a  pipe  inside  the  tower,  but  to  pro- 
vide against  accident  to  the  pumps  or  motors,  a 
connection  is  being  made  outside,  between  the 
header  and  main  pipe,  so  that  the  water  can  be 
forced  through  by  the  condensers.  This  cooling 
tower  has  a  capacity  of  16,000  horsepower  and  re- 
duces the  temperature  of  the  condensing  water  30 
to  60  degrees.  The  cooled  water  for  the  condenser 
is  taken  from  the  tank  under  the  tower. 

The  switchboard  that  controls  the  fan  motors 
is  located  in  a  gallery  at  the  north  end  of  the  en- 
gine room.  It  consists  of  five  panels,  the  first  two 
containing  the  switches  for  the  five  C.  &  C.  motors, 
each  of  the  other  panels  controlling  one  of  the 
Westinghouse  motors.  The  C.  &  C.  motors  are  so 
connected  that  their  armatures  can  be  thrown  in 
series  or  multiple. 

The  main  switchboard,  shown  in  Fig.  4,  is  built 
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of  white  marble  and  consists  of  19  panels.  The 
generator  end  of  the  board  is  at  the  left,  while  the 
right-hand  panels  control  the  feeder  circuits  Oil 
each  of  the  first  and  second  panels,  which  control 
the  large  1,600-kilowatt  units,  are  mounted  a  5.000- 
anipcrc  Westinghouse  circuit  breaker,  a  Weston 
ammeter  of  the  same  capacity,  two  3,600-ampere, 
doubl  glc-throw  switches,  a  field-rheostat 

sistance  <>i  which  is  under  the  Boor, 
and  a  small  the  house  service.     The  third 

panel  contains  a  standard  clock,  a  10.000-ampere 
ammeter  and  an  8,000-ainpere,  650-volt  Thomson 
recording  wattmeter.  These  two  meters  measure  the 
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2,500-ampere  ammeter  and  a  switch  at  the  bottom. 
Tlie  tenth  panel  also  contains  a  standard  thermome- 
ter.  The  last  two  panels  are  similar  to  the  other 
feeder  panels,  but  have  two  addilional  switches  for 
the  control  of  two  storage  batteries,  which  are  lo- 
caled  near  the  ends  of  the  elevated  structure  and 
act  as  equalizers  for  the  central  station,  reducing  the 
drop  in  potential  on  the  line  and  adding  to  the  relia- 
bility of  the  power  supply.  All  the  ammeters  and 
voltmeters  are  of  the  Weston   type. 

The  house  service  of  the  power  station  requires 
power  for  the  eight  fan  motors,  200  incandescent 
and  20  enclosed-arc  lamps,  two  motors  running  the 
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and  down  at  the  north  end  of  the  station.  It  is 
driven  at  present  by  a  steam  engine,  but  will  shortly 
be  operated  by  a  direct-geared,  15-horsepower  mo- 
tor. Ashes  are  also  collected  by  this  long  conveyor. 
They  drop  into  a  pit  beneath  the  boiler  and  are 
dampened  before  removing.  The  conveyors  are 
of  the  McCaslin  type  and  were  made  by  the  John 
A.  Mead  company,  New  York. 


Destruction  of  the  Austin  Dam. 

The  large  dam  which  was  built  across  the  Colo- 
rado River  at  Austin,  Tex.,  and  which  furnished 
power  for  the   municipal   waterworks,   electric-light 
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FIG.   4.       SOUTH    SIDE   ELEVATED    RAILROAD    POWER    HOUSE.— SWITCHBOARD. 


current  and  watts  respectively  of  both  the  large 
generators.  Each  of  the  next  four  panels  controls 
one  of  the  850-kilowatt  generators  and  has  mounted 
upon  it  a  Westinghouse  circuit  breaker,  a  2,500-am- 
pere ammeter,  two  1,800-ampere  switches,  a  rheo- 
stat controller  and  a  house-service  switch. 

On  panel  No.  8  arc  two  750-volt  voltmeters,  the 
top  one  registering  the  voltage  .of  the  machines, 
which  is  usually  about  640  volis,  and  the  bottom 
one  giving  the  voltage  of  the  line  as  it  leaves  the 
power  house,  which  is  about  620  volts.     The  panel 


PIG.    5.        SOUTH  SIDE  ELEVATED  RAILROAD   POWER  HOUSE. 
— COOLING  TOWER. 

also  contains  an  S,ooo-ampere  ammeter  and  a  650- 
volt  Thomson  recording  wattmeter  of  the  same 
capacity,  both  of  which  receive  the  current  from  all 
four  of  the  smaller  generators.  At  the  bottom  of 
the  panel  is  a  Bristol  recording  voltmeter.  The 
ninth  panel  is  the  first  of  the  feeder  panels,  and  is 
used  for  the  house-service  feeders.  It  has  mounted 
upon  it  a  General  Electric  5,000-ampere  circuit 
breaker,  a  1,000-amperc  ammeter,  a  single  switch 
and  a  600-amperc  recording  wattmeter. 

Panels  10  to  17  control  the  eight  feeder  circuits 
which  are  carried  out  to  different  portions  of  the 
line.  Each  is  equipped  with  a  circuit  breaker  of 
cither  the  Westinghouse  or  General  Electric  type,  a 


coal-handling  machinery  and  the  motors  on  the 
electric  traveling  crane  shown  in  Fig.  1.  This  crane, 
which  is  of  30  tons'  capacity,  spans  the  engine  room 
and  travels  its  entire  length.  It  was  built  by  the 
Morgan  Engineering  company  of  Alliance,  O.,  and 
has  a  longitudinal  speed  of  200  feet  a  minute  and 
a  cross  speed  of  from  50  to  75  feet  a  minute. 

Twelve  Babcock  &  Wilcox  water-tube  boilers  are 
installed  in  the  boiler  room.  They  carry  a  working 
steam  pressure  of  160  pounds  and  contain  48,000 
square  feet  of  heating  surface.  They  are  fired  by 
means  of  Babcock  &  Wilcox  automatic  chain- 
grate  stokers,  which  are  fed  by  pendulum  chutes 
communicating  with  steel  storage  b-unkers,  sup- 
ported above  the  boiler  room.  The  exposed  furnace 
surface  of  each  grate  is  yV-i  feet  by  8V2  feet.  The 
stokers  are  driven  by  a  10-horsepower  vertical  os- 
cillating engine  at  one  end  of  the  boiler  room,  two 
other  similar  engines  being  provided  in  case  of  acci- 
dent. Two  flues  connect  the  boilers  with  the  stack. 
One  contains  a  Green  fuel  economizer  of  832  tubes, 
the  hot  gases  being  drawn  through  this  one  from  a 
point  near  the  middle  of  the  bank  of  boilers.  This 
flue  is  closed  when  the  economizer  is  not  in  use. 
The  steel-plate  stack  is  200  feet  high  and  13  feet 
eight  inches  internal  diameter  at  the  top.  The 
plates  are  one-half  inch  at  the  bottom  and  one-fourth 
inch  at  the  top.  A  firebrick  lining  from  nine  to 
4V2  inches  in  thickness  is  built  up  in  the  interior. 

Three  Blake  compound  feed  pumps,  each  10  by 
7  by  12  inches  in  size,  are  used  to  pump  the  boiler- 
feed  water  from  either  the  city  mains  or  the  con- 
denser discharge.  A  Warren-Webster  vacuum  feed- 
water  heater  and  purifier  is  installed,  through  which 
the  feed  water  passes  to  the  feed  pumps,  thence  to 
the  economizer  and  to  the  boilers.  Each  boiler  has 
a  hot-water  meter  attached  and  two  meters  register 
the  water  which  is  supplied  to  the  station  from  the 
city  mains.  The  boiler  room  is  also  equipped  with 
three  Hancock  inspirators.  Part  of  the  engine-room 
equipment  consists  of  a  Turner  automatic  oiling  and 
filtering  device.  Oil  is  supplied  by  a  gravity  system, 
pipes  running  to  all  the  bearings  from  a  tank  placed 
near  the  roof.  After  being  used  the  oil  is  filtered 
and  is  returned  to  the  tank  by  means  of  two  pumps. 
Piping  from  a  compressed-air  system  extends  to 
each  generator  for  cleaning  the  armatures,  etc.,  the 
air  being  furnished  by  a  Westinghouse  air  pump. 

An  interesting  part  of  the  station  equipment  is  the 
coal  and  ash-handling  machinery.  Coal  is  delivered 
from  cars  on  a  sidetrack  at  the  east  side  of  the 
building  to  a  large  hopper  and  passes  down  through 
a  coal  crusher.  The  coal  is  carried  away  from  the 
crusher  by  means  of  a  belt  conveyor.  This  con- 
veyor and  the  crusher  are  both  driven  by  a  15-horse- 
power C.  &  C.  enclosed  motor.  Fig.  6  is  a  view  in 
the  basement  showing  the  conveyor,  with  the  mo- 
tor behind  it  and  the  crusher  and  hopper  on  the 
right.  The  coal  is  carried  up  and  delivered  into 
a  second  conveyor  running  at  right  angles  to  it,  and 
shown  at  the  left  of  the  picture.  This  second  con- 
veyor carries  the  coal  up  to  the  coal  bins  above 
the  boiler  room,  where  it  is  fed  into  the  pendulum 
chutes  below.  The  conveyor  belt  runs  the  whole 
length  of  the  building,  passing  up  at  the  south  end 


and  power  plant  of  the  city,  gave  away  at  noon  on 
April  7th.  The  heavy  rains  of  the  few  days  pre- 
vious had  caused  a  rapid  rise  of  the  river,  the  flood 
bringing  with  it  a  vast  quantity  of  wreckage.  This 
mass  bore  too  heavily  on  the  dam  and  finally  broke 
out  a  section  in  the  center  25"  feet  high,  500  feet 
wide  and  eight  feet  thick.  Above  the  dam  was  Lake 
McDonald,  25  miles  long,  60  feet  deep  and  covering 
an  area  of  2,000  acres.  This  great  mass  of  water 
poured  through  the  break,  destroying  the  power 
house  just  below  the  dam,  catching  eight  employes 
at  work  and  drowning  all  of  them,  and  then  swept 
through  the  city  and  down  the  river.  The  flood 
caused  a  great  destruction  of  life  and  property  in 
Austin,  and  for  a  distance  of  200  miles  below  the 
city.  Reports  from  Austin  the  day  after  the  disas- 
ter stated  that  48  persons  were  known  to  be 
drowned  and  seven  were  missing,  while  it  was  ex- 
pected that  many  more  would  be  reported  lost  later. 
The  known  property  damage  was  estimated  at  $8,- 
000,000. 

The  dam  which  was  wrecked  was  begun  in  1890 


FIG,  6.       SOUTH  SIDE   ELEVATED  RAILROAD  POWER  HOUSE. 
COAL-HANDLING  MACHINERY. 

and  finished  in  1893  at  a  cost,  with  the  power  house, 
of  $1,400,000.  It  was  built  to  take  15  feet  of  water 
over  its  crest  and  the  fall  occasioned  by  it  had 
been  called  "The  Second  Niagara."  The  total 
length  of  the  dam.  including  bulkhead  and  headgate 
and  a  spillway  of  1,090  feet,  was  1,360  feet.  The 
width  of  base  was  66  feet  and  the  total  height  above 
the  foundation  was  68  feet.  The  power  house  was 
equipped  with  turbines  having  a  capacity  of  5,000 
horsepower.  Seven  iron  penstocks,  each  nine  feet 
in  diameter,  conveyed  the  water  to  the  waterwheels. 
Four  of  these  penstocks  were  used  by  the  city  for 
its  electric-light  plant  and  waterworks,  while  the 
others  were  used  by  private  manufacturers.  The 
electrical  generating  plant  for  the  city  consisted  of 
Wood  arc  machines  and  alternators. 

As  a  result  of  the  destruction  of  the  dam  and 
power  house  the  city  will  probably  be  forced  to  re- 
main without  lights  and  water  for  some  time.  This 
accident  recalls  another  failure  of  the  waterpower 
that  was  mentioned  in  the  Western  Electrician,  June 
10,  1S09.  However,  at  that  time,  the  trouble  was 
caused  by  the  lack  of  water,  owing  to  periods  of 
unusual  drouth.  The  electric-lighting  plant  was 
shut  clown  for  a  month,  although  the  waterworks 
were  operated  continuously.  « 
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Advantages  of  Multipolar  Construction. 

By  Alton  D.   Adams. 

During  the  last  10  years  multipolar  dynamos  have 
largely  displaced  the  bipolar  type  with  American 
makers.  In  sizes  of  50  horsepower  or  more,  the 
change,  so  far  as  new  machines  are  concerned,  has 
been  practically  complete.  The  field  of  small  units 
has  been  invaded,  also,  by  the  multipolar  construc- 
tion, which  is  frequently  found  in  sizes  under  10 
-  horsepower. 

While  practice  has  shifted  from  the  bipolar  to 
multipolar  types,  great  changes  have  been  going  on 
as  to  operative  requirements.  Ten  years  ago  a  dy- 
namo of  250  horsepower  capacity  was  considered 
a  very  large  size,  and  suitable  to  be  installed  at  the 
generating  station  of  a  great  street-railway  or  light- 
ing system.  Now  dynamos  having  outputs  of  1.000 
2,000  and  3.000  horsepower  are  so  common  as  to 
be  of  little  note.  Formerly  nearly  all  electrical 
machines  operated  at  speeds  of  revolution  so  high 
as  to  make  belt  connection  necessary,  even  in  the 
largest  central  stations,  but- more  lately  direct  driv- 
ing on  engine  shafts  has  come  to  be  the  rule,  rather 
than  the  exception,  especially  in  very  large  work. 
Ten  years  ago  metallic  brushes  were  used  almost 
exclusively  on  electrical  machinery,  except  car  mo- 
tors, but  now  carbon  brushes  are  provided  in  nearly 
every  case  where  the  operative  pressure  is  not  be- 
low 100.  volts. 

The  requirements  as  to  greater  capacities,  slow 
speeds  for  direct  connection,  and  for  carbon 
brushes,  have  come  largely  from  purchasers,  but  the 
selection   of  the  best   constructions   to   attain   these 


at  first  the  fundamental  formula  giving  the  volts 
of  pressure  generated  in  the  armature  coils  of 
any  direct-current  dynamo.  This  formula  is:  Volts 
=  (webers  X  rev.  per  sec.  X  inductors)  -4-  (io)B. 
The  term,  webers,  in  this  formula  represents  the 
units  of  magnetic  flux  that  enter  the  armature  core 
from  one  pole  in  the  case  of  a  bipolar  dynamo,  or 
the  usual  multipolar  dynamo,  with  multiple-wound 
armature,  but  from  one-half  the  total  number  of 
poles  in  the  case  of  a  multipolar  dynamo,  with  a 
series-wound  armature.  The  term  inductors  in- 
cludes all  of  the  separate  wires,  rods  or  bars  in 
series  with  each  other,  on  the  surface  or  in  the 
slats  of  the  armature  core,  counted  all  the  way 
around. 

Inspection  of  the  formula  shows  that  the  pressure 
at  which  electrical  energy  is  supplied  to  the  brushes 
varies  directly  in  any  case  with  either  the  volume 
of  magnetic  flux,  the  revolutions  per  second  or 
the  number  of  separate  inductors  on  the  armature. 

Multipolar  construction  is  commonly  thought  to 
be,  and  is,  in  fact,  especially  suited  to  low  speeds 
of  revolution,  but  the  multiplication  of  poles  has 
no  power  to  alter  the  relation  shown  by  the  formula 
between  revolutions,  webers  and  inductors.  Some 
of  the  advantages  incident  to  the  use  of  many  poles 
may  be  illustrated  in  the  design  of  a  bipolar  and  a 
multipolar  dynamo,  each  to  deliver  equal  energy 
at  the  same  speed. 

Considering  first  the  armatures,  it  may  be  said 
that  of  the  two  common  types,  the  Gramme  and 
the  Siemens,  the  Gramme  may  be  used  in  either  a 
bipolar  or  a  multipolar  frame  with  exactly  the  same 
winding,    and   so   is    well     suited    to   the   purposes 
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ends  has  naturally  rested  with  manufacturers.  A 
comparison  of  the  general  external  features  of  bi- 
polar and  multipolar  electrical  machines  reveals 
many  differences. 

While  the  bipolar  type  has  but  two  poles  and 
and  usually  but  two  magnet  coils,  multipolar  ma- 
chines may  have  any  even  number  of  poles  and 
coils,  from  four  up,  those  under  20  being  the 
more  common.  Bipolar  machines  are  much 
longer  in  the  direction  of  their  shafts,  but  the  multi- 
polar are  wider  at  right  angles  to  their  shafts,  for 
the  same  capacity.  The  armature  cores  of  bipolar 
dynamos  commonly  have  lengths  from  one  to  21/a 
times  their  diameters;  the  cores  for  the  multipolar 
type  usually  have  diameters  from  one  to  10  times 
their  length.  Commutators  on  bipolar  machines 
frequently  have  less  than  50  segments  and  al- 
most always  less  than  100,  except  in  some  dynamos 
for  arc-lamp  service,  that  form  a  special  class.  Mul- 
tipolar dynamos  and  motors  frequently  have  more 
than  100  segments  in  their  commutators,  and  in 
some  cases  several  hundred.  The  diameters  of  bi- 
polar commutators  are  often  not  more  than  one- 
half,   and  are   seldom  as   much  as   their  lengths. 

Multipolar  machines  usually  have  one  set  of 
brushes  on  the  commutator  for  each  magnet  pole, 
but  the  bipolar  type  has  two  sets,  in  both  the  small- 
est and  largest  sizes.  Brushes  on  multipolar  com- 
mutators are  usually  carbon;  those  for  the  bipolar 
mostly  copper.  Few  bipolar  dynamos  are  built,  in 
the  United  States,  at  speeds  under  400  revolutions 
per  minute,  suitable  for  direct  connection  to  engines, 
but  a  large  percentage  of  the  multipolar  dynamos 
are  connected  in  this  way.  Multipolar  machines 
usually  weigh  less  than  the  bipolar,  per  unit  of  out- 
put at  a  given  speed,  but  the  ratio  of  copper  to  iron 
in  their  construction  is  greater. 

To  clearly  understand  the  reasons  that  contribute 
to  the  differences  just  pointed  out  between  bipolar 
and  multipolar  constructions,  it  is  well  to  consider 


of  illustration,  though  the  Siemens  is  more  gen- 
erally used,  for  structural  reasons.  Taking  a 
Gramme  armature  and  a  bipolar  frame,  let  the  mag- 
netic flux  in  webers  between  the  armature  core 
and  one  magnet  pole  and  the  number  and  size  of 
inductors  in  the  armature  winding  be  so  propor- 
tioned as  to  give  the  required  output  capacity  at 
the  desired  speed  of  revolution.  Suppose  now 
that  a  four-pole  magnet  frame  is  constructed,  each 
magnet  core  having  one-half  the  section  of  metal 
that  was  provided  in  the  bipolar  frame,  so  that  the 
total  area  of  magnet  cores  is  the  same  for  each 
frame.  The  length  of  magnet  poles  parallel  to  the 
shaft  should  be  the  same  in  each  frame,  for  present 
purposes,  and  the  air  gap  and  magnet  coils  should 
be  so  designed  in  the  multipolar  frame  that  one- 
half  as  great  a  magnetic  flux  in  webers  takes  place 
between  each  pole  and  the  armature  core  in  the  mul- 
tipolar frame  as  existed  in  the  bipolar. 

If  the  Gramme  armature  is  revolved  at  the  same 
rate  in  the  multipolar  as  in  the  bipolar  irame,  the 
pressure  in  volts  developed  in  the  armature  coils 
is  only  one-half  as  great,  since,  while  the  inductors 
and  revolutions  per  second  remain  the  same  in  the 
formula,  the  flux  in  webers  is  divided  by  two. 

In  the  two-pole  frame  the  Gramme  armature  re- 
quires but  two  sets  of  brushes  on  its  commutator, 
the  current  entering  at  one  set  and  leaving  at  the 
other.  When  operated  with  the  four-pole  frame,  the 
same  armature  needs  four  sets  of  brushes  at  the 
commutator,  two  sets  for  the  inflow  and  two  for 
the  outflow  of  current.  With  two  sets  of  brushes, 
two  paths  are  offered  for  the  current  through  the 
armature  windings,  but  with  four  brush  sets,  there 
are  four  paths  available.  As  each  armature  path  has 
the  same  current  capacity  in  both  the  two  and  the 
four-pole  frame,  the  section  of  armature  conductors 
remaining  constant,  the  total  ampere  output  of  the 
armature  is  twice  as  great  in  the  four-pole  machine. 
Since  the  rate  of  work  of  an  electrical  machine  is 


measured  by  the  product  of  its  volt  and  ampere 
capacities,  the  Gramme  armature  has  the  same  out- 
put of  watts  in  the  four  as  in  the  two-pole  frame, 
while  its  amperes  are  doubled  and  its  voltage  halved 
in  the   former  case. 

No  gain  in  either  output  or  speed  of  revolution 
has  thus  been  made  by  the  substitution  of  the  four- 
pole  for  the  two-pole  frame,  but  a  little  considera- 
tion will  show  that  important  economies  can  be  in- 
troduced   in    the    former    construction. 

The  losses  in  armature  windings  are  measured 
by  the  formula,  (amperes)2  X  ohms  =  watts,  in  which 
the  amperes  represent  the  total  current  furnished 
by  or  to  the  armature,  and  the  ohms  the  combined 
resistance  of  the  armature  coils,  measured  between 
all  of  the  positive  brushes  on  one  side  and  all  of 
the  negative  on  the  other.  Considering  the  re- 
sistance of  the  armature  coils  and  the  total  current 
flowing  through  them,  each,  as  unity,  when  oper- 
ating in  the  two-pole  frame,  the  total  loss  in  coils 
is  then,  (i)2  Xl  =  i-  The  coil  loss  for  the  Gramme 
armature  in  the  four-pole  frame,  where  the  resist- 
ance is  only  one-quarter  as  great  and  the  ampere 
capacity  twice  what  it  was  in  the  two-pole,  is  equal 
to  (2)'  X  %  =1,  or  the  same  as  in  the  two-pole 
frame. 

The  iron  of  the  armature  core,  when  in  the  two- 
pole  frame  is  subject  to  a  certain  magnetic  flux,  or 
number  of  webers  per  square  inch  of  section  paral- 
lel to  the  shaft,  and  the  reversals  of  direction  of  this 
magnetic  flux  consume  a  certain  amount  of  energy 
per  revolution.  The  rate  at  which  the  reversals 
take  place,  the  quality  of  the  iron,  the  amount  of 
the  magnetic  flux  per  square  inch  of  section  and 
the  mass  of  iron  in  any  one  core  determine  the 
magnetic  losses  in  it  per  minute. 

In  the  four-pole  frame  the  armature  core  is  sub- 
ject to  twice  as  many  magnetic  reversals  per  minute 
as  in  the  two-pole,  and  this  for  the  same  magnetic 
density  would  double  the  magnetic  or  hysteresis  loss 
in  watts,  but  the  magnetic  density  in  the  armature 
core  is  only  one-half  as  great  when  the  armature 
is  in  the  four-pole  frame  as  when  it  is  in  the  two- 
pole.  The  hysteresis  loss  in  the  armature  core  varies 
in  the  same  direction  as  does  the  magnetic  density, 
but  in  a  greater  ratio,  so  that  the  tendency  to 
increase  the  hysteresis  loss,  due  to  a  double  rate 
of  reversals,  when  the  core  is  in  the  four-pole  frame, 
is  more  than  offset  by  the  reduction  of  magnetic 
density. 

If  now  the  armature  core  with  which  we  have 
been  dealing  is  reduced  in  length  parallel  to  its 
shaft,  by  one-half,  and  then  put  into  a  properly 
designed  four-pole  frame,  having  magnet  cores  of 
the  same  section  as  before,  but  with  poles  reduced 
to  one-half  their  former  length  parallel  to  the  shaft., 
the  density,  or  webers,  per  square  inch  of  section 
will  be  the  same  as  for  the  original  armature  core 
in  the  two-pole  frame. 

The  magnetic  or  hysteresis  losses  in  the  core  of 
this  modified  armature  in  a  four-pole  frame  are  twice 
as  great  as  those  in  the  core  of  the  original  arma- 
ture in  a  two-pole  frame  having  the  same  capacity. 
The  new  armature  for  the  four-pole  frame,  wound 
with  the  same  number  of  conductors,  each  of  the 
same  size  as  in  the  original  armature,  will  have 
a  watt  loss  in  its  coils  about  25  per  cent,  less  than 
in  the  original  armature  by  reason  of  the  smaller 
resistance.  The  new  armatuie  core  of  one-half  the 
original  length  and  the  same  diameter  will  present 
only  one-half  the  surface  to  its  magnet  poles,  and 
as  the  total  magnetic  flux  between  all  the  poles 
and  the  armature  is  taken  as  constant,  the  air-gap 
density  with  the  shortened  armature  will  be  twice 
as  great  as  before. 

This  doubled  air-gap  density  will  probably  make 
necessary  a  shorter  air  gap  than  is  desirable,  and' 
to  avoid  this  difficulty  a  greater  diameter  of  core 
may  be  selected.  The  armature  core  of  increased 
diameter  will  have  a  larger  interior  hole  or  a 
greater  section,  so  that  the  core  density  and  hystere- 
sis loss  will  be  diminished,  or  the  surface  of  the 
armature  will  be  so  increased  as  to  dissipate  heat 
more  rapidly  than  before.  The  larger  diameter  will 
also  spread  the  windings  apart,  so  that  they  present 
a  greater  surface  for  the  reduction  of  heat. 

In  practice  a  new  diameter  for  the  armature  in 
the  four-pole  frame  is  readily  found  that  allows 
compensation  for  the  increased  hysteresis  loss 
through  the  reduction  of  the  winding  resistance, 
increase  of  exposed  surface,  cr  both.  The  reduction 
of  length  made  possible  in  the  armature  core  by  the 
adoption  of  a  four-pcle  frame  has  thus  reduced  the 
weight  of  iron  for  the  core  and  the  weight  and  re- 
sistance of  the  armature  winding. 

The  next  point  to  be  noted  is  the  economies  made 
possible  in  the  frame  by  the  four-pole  construction. 
The  weight  of  copper  wire  and  the  amount  of  power 
in  watts  necessary  on  each  magnet  core  depend, 
among  other  factors,  on  the  ampere  turns  on  that 
part  of  the  armature  core  directly  beneath  its  pole- 
piece. 

The  ampere  turns  on  any  part  of  the  armature  core 
are  measured  by  the  product  of  the  number  of  in- 
dependent conductors  on  that  part  and  the  amperes 
carried  by  each.  It  is  usual  in  multipolar  machines 
to  cover  a  somew-hat  smaller  per  cent,  of  the  arma- 
ture surface  with  the  pole  pieces  than  is  the  practice 
in  the  bipolar  type,  but,  for  illustration,  the  per- 
cent, may  be  assumed  equal  for  each  machine.  As 
the  number  of  armature  conductors  and  the  amperes 
in  each  have  remained  constant  in  the  above  two- 
pole  and  four-pole  armature  cores,  the  total  am- 
pere  turns   on   each  armature   are   equal.      With    a 
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constant  per  cent,  of  each  armature  covered  by  the 
pole  pieces,  each  pole  of  the  four-pole  frame  will 
have  on  that  part  of  the  armature  under  it  only 
one-half  as  many  ampere  turns  as  does  each  pole 
of  the  two-pole  frame. 

The  weight  of  copper  and  the  rate  at  which  en- 
ergy is  expended  in  each  magnet  coil  also  depend 
on  the  length  of  the  iron  circuit  that  the  magnetic 
flux  must  travel.  In  the  four-pole  frame  and  arma- 
ture core  there  are  four  paths  for  the  magnetic  tlux. 
and  each  path  may  be  only  one-half  as  long  as  the 
single  path  in  the  most  common  type  of  bipolar 
frame.  The  multiplication  of  magnet  cores,  their 
combined  area  remaining  constant,  and  also  the 
ampere  turns  on  each,  tend  to  increase  the  total 
weight  of  copper  necessary  for  their  windings  at 
nearly  the  same  proportion  as  the  number  of  cores, 
but  the  reduced  ampere  turns  under  each  pole  and 
the  shorter  iron  circuits  of  multipolar  machines  op- 
erate to  hold  the  necessary  magnet  copper  at  about 
the  amount  necessary  in  two-pole  machines  of  equal 
capacity. 

For  the  same  kind  of  material  the  weight  of  the 
four-pole  magnet  frame  is  less  than  that  of  the 
equivalent  two-pole,  because  while  the  total  sec- 
tional areas  are  equal  for  each  case,  the  magnetic 
circuits  are  shortet  in  the  former  type. 

Carbon  brushes  are  now  generally  preferred,  be- 
cause they  tend  to  reduce  sparking  and  wear  the 
commutator  less  than  do  metallic  brushes.  A  good 
metallic  brush  will  transmit  as  much  as  125  am- 
peres per  square  inch  of  contact  with  the  bars  of  a 
commutator,  without  undue  rise  of  temperature, 
while  for  the  same  heating  limit  30  amperes  per 
square  inch  of  contact  is  about  the  proper  rating 
for  a  carbon  brush. 

Commutators  for  bipolar  machines  of  large  ca- 
pacity must  be  long  and  heavy,  if  designed  for  the 
use  of  carbon  brushes  at  as  low  pressure  as  no 
volts.  As  multipolar  machines  allow  the  application 
01  brushes  to  the  commutator  opposite  every  pole, 
the  total  amperes  of  the  output  dividing  between 
the  several  brush  sets  equally,  a  commutator  of 
given  ampere  capacity  grows  shorter  as  the  num- 
ber of  magnet  poles  are  increased.  This  reduction 
in  commutator  length,  like  that  for  the  armature, 
shortens  the  shaft  and  bed-plate  of  a  machine,  thus 
saving  at  once  in  first  cost  and  floor  space.  As  the 
number  of  commutator  bars  between  positive  and 
negative  brushes  cannot  be  indefinitely  reduced  for 
a  given  pressure  and  output  of  current,  it  frequently 
happens  that  a  multipolar  machine  must  have  more 
segments  and  a  larger  diameter  for  its  commutator 
than  one  of  the  bipolar  type  of  the  same  capacity, 
so  that  little  saving  as  to  commutators  themselves 
is  to  be  expected  with  the  multipolar  construction. 

Most  modern  dynamos  and  motors  have  their 
armature  coils  imbedded  in  slots  of  the  armature 
core,  and  in  all,  save  machines  of  very  low  pressure 
or  great  capacity,  four  or  more  wires  must  usually 
be  placed  in  the  same  slot,  that  is,  at  least  two  wires 
for  each  coil,  and  two  coils  per  slot.  Better  results 
are  obtained  as  to  workmanship  and  lasting  qualities 
when  armature  coils  are  wound  on  forms  and  in- 
sulated before  they  are  placed  in  the  armature  slots. 
With  slotted,  bipolar  armature  cores,  however,  it  is 
hard  to  apply  form-wound  coils  to  the  cores,  be- 
cause the  coils  must  extend  through  a  diameter  of 
the  armature  at  outside  surface,  and  then  be  forced 
to  a  smaller  diameter  in  the  slots.  On  armatures 
for  multipolar  machines  the  coils  usually  extend 
through  not  more  than  90  degrees  of  the  circum- 


Militia   Signal    Corps    Wins    a    Cup   for 
Pole  Climbing. 

One  of  the  most  interesting  events  of  the  Military 
Athletic  Tournament  held  recently  in  Madisoi. 
Square,  New  York  city,  was  that  furnished  by  de- 
tachments of  the  state  signal  corps.  Since  the 
Spanish-American  War  the  signal  corps  of  the  va- 
rious states  have  come  to  realize  the  importance 
and  practical  value  of  electrical  communication  in 
the  field,  and  many  of  them  have  endeavored  to 
perfect    themselves    in    this    branch    of    the    signal 


CUP  AWARDED   IN    POLE-CLIMBING   CONTEST. 

service.  As  the  work  of  the  lineman  is  an  impor- 
tant adjunct  to  the  efficiency  of  a  signal  corps,  it 
was  decided  to  test  the  ability  of  the  First  Signal 
Corps  of  the  New  York  National  Guard  of  New 
York  city  and  the  Second  Signal  Corps  of  Brooklyn 
at  pole  climbing.  To  stimulate  further  interest  in 
this  event  the  Military  Athletic  League  of  North 
America  offered  a  handsome  silver  cup  (shown  in 
the  illustration)  as  a  prize  for  a  contest  in  telegraph- 
pole  climbing.  Six  poles,  37  feet  high,  as  nearly 
uniform  as  possible,  were  erected  in  the  arena. 
Thirty  feet  from  the  base  of  each  pole  was  placed 
a  spike  which  protruded  about  12  inches.  The  poles 
were  arranged  three  on  each  side  of  the  arena  and 
each  corps  had  a  side.  The  contest  consisted  in 
taking  rings  from  a  table  located  in  the  center  of 
the  arena  and  placing  them  one  at  a  time  on  the 
spikes  on  the  poles.  The  contestants  were  fitted 
out  with  ordinary  linemen's  climbers.  Each  corps 
was  represented  by  a  team  of  six  men,  and  the 
team  placing  the  greatest  number  of  rings  upon  the 
spikes   at  the   top   of  the   three  poles   within   three 


ICE    FIGHTING    AT   THE   NIAGARA    INLET   CANAL. 


ference,  and  the  form-wound  coils  are  therefore 
easily  applied.  As  the  amount  of  electrical  energy 
delivered  by  a  single  set  of  positive  and  negative 
brushes  increases,  the  tendencies  to  sparking  as  the 
brushes  pass  from  segment  to  segment  increase  at 
a  more  rapid  ratio,  and  would  probably  be  pro- 
hibitive for  outputs  much  less  than  arc  now  delivered 
by  single  machines. 

A  multipolar  dynamo  is.  in  effect,  the  combina- 
tion of  few  or  many  bipolar  machines,  each  deliver- 
ing its  moderate  output  in  unison  with  all  the  others. 


minutes  was  to  win  the  prize.  On  Tuesday  night, 
March  20th,  the  First  Signal  Corps  won  by  a  margin 
of  three  rings,  and  after  a  stubbornly  fought  contest 
on  the  Saturday  night  following  won  the  second 
heat,  thus  capturing  the  cup. 


The  town  of  Peshtigo,  Wis.,  has  awarded  a  fran- 
chise to  the  street-railway  company  of  Marinette, 
Wis.,  to  build  an  interurban  line  between  those 
cities.     It  will  be  eight  miles  long. 


Ice  Fighting  at  the  Niagara  Inlet  Canal. 

There  was  considerable  ice  in  the  upper  Niagara 
River  this  winter,  and  in  order  to  keep  the  water 
supply  in  the  inlet  canal  up  to  its  normal  stage 
unusual  methods  were  adopted  by  the  Niagara  Falls 
Power  company.  Through  the  frozen  sheet  of  ice 
that  extended  out  in  the  river  from  the  canal  en- 
trance for  a  distance  of  1,000  or  1,500  feet,  a  chan- 
nel about  50  feet  wide  was  cut  from  a  point  about 


1  the  center  of  the  entrance  to  the  inlet.  At  the  outer 
end  of  this  channel  a  bridge  was  thrown  across  from 
edge  to  edge  of  the  ice,  and  men  were  stationed 
there  with  long  pike  poles  to  keep  the  floating  ice 
from  entering  the  channel.  A  wind-break  was 
erected  at  one  end  of  the  bridge,  and  behind  it  the 
men  on  duty  found  shelter  now  and  then,  when 
the  ice  was  not  flowing  very  heavy,  from  the  cold, 
bleak  winds  that  swept  over  the  river.  The  method 
adopted  was  very  effective,  and  the  Niagara  Falls 
Power  company  has  found  that  under  all  conditions 
it  has  but  little  trouble  in  getting  the  water  it 
wants  for  all  the  turbines  it  may  install. 

and 


Direct-connected      Wacerwheels 
Generators. 

By  Frank  C.  Perkins. 

The  development  of  waterpowers  during  the  last 
decade  for  use  with  electrical  installations  for  light, 
power-transmission  and  electrolytic  purposes  has 
been  phenomenal.  The  experience  already  obtained 
has  been  of  great  value,  and  the  construction  of 
waterwheels  and  turbines  has  passed  through  a 
great  series  of  changes  and  improvements.  Al- 
though waterwheels  of  various  types  have  been 
used  for  many  years,  it  is  only  recently  that  they 
have  been  rendered  satisfactory  for  electrical  pur- 
poses. The  two  classes  of  waterwheels  which 
have  given  the  greatest  satisfaction,  for  direct-con- 
nection with  electrical  generators  are  the  impulse 
waterwheel  and  the  pressure  turbine. 

The  use  of  direct-connected  generators  with  tur- 
bines for  arc-lighting  purposes  is  illustrated  in  Fig. 
1,  where  a  Western  Electric  arc  dynamo  is  seen  di- 
rect-connected to  an  American  impulse  waterwheel. 
The  plant  is  located  at  Columbus,  O.,  and  consists 
of  two  impulse  wheels,  each  operating  a  120-light 
arc  machine.  The  water  pressure  at  the  wheels  is 
70  pounds  per  square  inch    and  the  high  speed  re- 


FIG.    I.      DIRECT-CONNECTED  WATERWHEELS   AND    GENER- 
ATORS.— WESTERN   ELECTRIC   ARC    DVNAMO 
AND  IMPULSE  WHEEL. 

quired  at  this  pressure  made  it  necessary  to  use 
wheel  runners  of  small  diameter.  Six  runners  are 
used,  18  inches  in  diameter,  and  with  three  nozzles 
to  each  runner,  making  a  total  of  IS  nozzles  for 
each  waterwheel.  The  nozzl'e  chambers  are  sup- 
ported on  a  cast-iron  base  with  a  groove  to  carry 
off  such  water  as  may  condense  on  the  outside  of 
the  casing.  As  will  be  seen  in  the  illustration,  the 
waterwheel,  governor  and  dynamo  are  mounted  on 
the  same  extended  base.  A  heavy  flywheel  is  used 
to  aid  in  the  speed  regulation.  It  consists  of  a  cast- 
iron  disk,  on  which  a  very  heavy  steel  rim  is  fastened. 
It  will  be  seen  that  the  casing  of  the  wheel  is  riv- 
eted boiler  iron.  Ring  self-oiling  bearings  are  used, 
and  they  are  spherically  seated.  Six  butterfly  valves 
are  used,  each  controlling  the  water  supply  to  its 
own  individual  runner.  By  a  special  arrangement 
in  opening  and  closing  these  valves,  one  after  the 
other,  a  high  efficiency  is  obtained,  contrary  to  the 
usual  result  where  butterfly  valves  are  partly  opened 
and  closed,  in  regulating  the  supply  of  water  to 
some  wheels  of  this  type.  The  Western  Electric  arc 
machines  used  in  this  installation  are  of  very  high 
voltage  and  have  armatures  of  large  diameter,  with 
a  special  regulating  device  operated  from  a  small 
pulley  on  the  end  of  the  shaft. 

Another  type  of  impulse  turbine  has  been  in- 
stalled in  a  polyphase  power-transmission  plant  at 
Mount  Whitney,  Gal.,  which  will  illustrate  the  use 
of  waterwheels  of  this  type  when  utilized  most  ad- 
vantageously. The  impulse  waterwheel  is  particu- 
larly adapted  to  power-transmission  plants  using 
water  under  a  very  great  head.  In  the  case  illus- 
trated in  Fig.  2  there  are  three  Doble  impulse  water- 
wheels, each  direct-connected  to  a  Westinghotise 
three-phase  generator.  They  operate  under  the 
enormous  pressure  of  over  500  pounds  to  the  square 
inch.  The  total  output  of  the  three  turbines  is  over 
3,000  horsepower.  The  generators  supply  a  current 
to  step-up  transformers  and  have  a  total  capacity  of 
more  than  1,800  kilowatts.  These  three  impulse 
wheels  are  of  the  tangential  type,  having  steel  cen- 
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ters  44  inches  in  diameter,  with  20  gun-metal  buck- 
ets bolted  to  these  centers.  To  each  wheel  shaft  is 
keyed  an  ar.nealed  cast-steel  flywheel  50  inches  in 
diameter  and  10%-inch  face,  with  a  total  weight  of 
about  two  tons.  Each  generator  has  14  poles  and  is 
separately  excited.  The  normal  capacity  of  each  is 
450  kilowatts,  supplying  a  current  of  1,020  amperes 
at  440  volts.  The  direct-connected  generators  are 
operated  at  a  speed  of  515  revolutions  per  minute, 
generating  a  three-phase  current,  at  a  frequency  of 
7,200  alternations  per  minute,  or  60  cycles  per  sec- 
ond. 
There  are  four  Westinghouse  step-up  transform- 
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on  a  cast-iron  draft  chest  and  discharge  centrally 
through  a  draft  tube  10  feet  in  diameter,  and  are 
encased  in  an  iron  flume  14  feet  four  inches  in  di- 
ameter, 32  feet  six  inches  long  and  made  of  one- 
half-inch  tank  steel,  with  cast-iron  heads.  The 
Hume  is  mounted  on  two  pairs  of  double  I-beams, 
20  inches  deep  and  58  feet  long,  as  seen  in  Fig.  4. 
The  shaft  in  the  wheels  is  10  inches  in  diameter,  42 
feet  long  and  is  made  in  two  sections,  while  its 
total  weight  is  over  five  tons.  The  clamp  coupling 
which  connects  these  two  sections  of  shafting  in  the 
center  of  the  draft  chest  weighs  more  than  one  ton. 
The  stands  outside  of  the  flume  at  each  end  carry 
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for  two  weeks  when  run  at  a  speed  of  550  revolu- 
tions per  minute,  at  a  pressure  of  220  volts. 

Direct-connected  generators  in  connection  with 
modern  turbines  have  been  highly  satisfactory  for 
electrolytic  work,  and  a  great  field  is  opening  up 
in  this  line  of  work.  Great  advancement  is  to  be 
expected  during  the  coming  decade  in  the  use  of 
turbines    in    electrical    installations. 


Special  Exhibits  at  Paris. 

The  United  States  Patent  Office  exhibit  at  Paris 
will  be  in  charge  of  Principal  Examiner  Edward 
Bruce  Moore,  who  sailed  on  March  29th.    The  ex- 


FIG.    2.       DIRECT-CONNECTED    WATERWHEELS     AND    GENERATORS. — D0BLE    WHEELS    AND 
WESTINGHOUSE  GENERATORS. 


DIRECT- CONNECTED     WATERWHEELS      AND     GENERATORS.  —  4, 000- HORSEPOWER 
TURBINE    DRIVING    TWO    GENERATORS. 


ers,  self-cooled  and  oil-insulated.  The  normal  ca- 
pacity of  each  is  500  kilowatts,  three  being  in  regular 
use  and  one  held  in  reserve.  These  transformers 
raise  the  electromotive  force  from  440  volts  three- 
phase  in  the  primary  to  17,300  volts  or  34,600  volts 
in  the  secondary.  At  this  high  potential  the  current 
is  transmitted  from  the  power  house  to  a  junction 
21  miles  distant,  where  the  transmission  line  divides, 
one  section  conducting  current  a  further  distance  of 
20  miles  in  one  direction  to  Tulare,  while  the  other 
section  conducts  current  in  another  direction  a  dis- 
tance of  21  miles  to  Porterville.  At  these  sub-sta- 
tions the  three-phase  current  is  lowered  by  step- 
down  transformers  from  15,000  volts  or  30,000  volts 
to  about  2,000  volts,  and  is  changed  from  a  three- 
phase  to  a  two-phase  current.  These  transformers 
are  of  a  capacity  varying  from  50  kilowatts  to 
75  kilow-atts.  The  distribution  from  the  various 
sub-stations  is  a  two-phase  alternating  current  for 
lighting  and  motor  work,  at  a  potential  of  2,000 
volts.  Motors  are  largely  used  in  the  Mount  Whit- 
ney power  transmission  for  operating  pumps  for 
irrigating  purposes. 

Another  power-transmission  plant  using  direct- 
connected  generators  and  pressure  turbines  is  il- 
lustrated in  Fig.  3.  The  turbines  consist  of  four 
pairs  of  42-inch  New  American  turbines,  direct-con- 
nected to  four  650-kilowratt  Westinghouse  gener- 
ators, generating  a  three-phase  current  at  500  volts' 
potential.  These  turbines  were  manufactured  by  the 
Dayton  Globe  Iron  Works  company.  Each  pair 
of  large  turbines  is  of  1,000  horsepower  capacity,  un- 
der a  28-foot  head,  at  a  speed  of  162  revolutions  per 
minute.  The  power  house  is  located  18  miles  from 
Helena,  Mont ,  the  water  being  supplied  from  the 
Missouri  River.  In  the  transformer  house,  located 
100  feet  away  from  the  main  power  house,  there 
are  installed  eight  325-kilowatt  static  step-up  trans- 
formers. The  500-volt,  three-phase  current  from 
the  four  generators  show'n  in  the  illustration  is  here 
raised  to  a  potential  of  10,000  volts.  The  original 
four  transmission  lines  to  East  Helena  were  of  No. 
4  bare  copper  wire.  The  Helena  and  Livingstone 
Smelting  Reduction  company  originally  installed 
two  500-horsepower  Westinghouse  motors  and  sev- 
eral smaller  machines.  The  United  Smelting  and 
Refining  company  at  East  Helena  installed  two  175- 
horsepower  induction  motors  and  several  hundred 
horsepower  in  30-horsepower  and  20-horsepower 
motors.  At  Helena  750-kilowatt  transformers  have 
been  installed  for  lighting  purposes  by  the  Helena 
Powrer  and  Light  company.  The  same  company 
also  supplies  a  current  for  local  railway  service. 

The  Boston  and  Montana  Consolidated  Copper 
and  Silver  Mining  company  has  in  operation  a  pair 
of  the  largest  horizontal  turbines  of  the  New  Amer- 
ican horizontal  type  which  the  Dayton  company  has 
ever  built.  These  turbines  (Fig.  4)  are  57  inches  in 
diameter  and  will  develop  3,945.6  horsepower 
under  a  head  of  50  feet.    The  turbines  are  placed 


the  journal  boxes  for  this  shaft  and  weigh  about 
four  tons.  These  two  turbines  have  a  total  weight 
of  more  than  125  tons  and  operate  two  Westing- 
house generators,  one  direct-coupled  to  each  end 
of  the  shaft,  which  turns  at  from  144  to  160  revolu- 
tions per  minute. 

These  waterwheels  have  shown  an  average  effi- 
ciency, from  three-fourths  to  whole  gate,  inclusive, 
of  SiM  per  cent.  A  portion  of  the  power  from  these 
turbines  is  also  utilized  for  driving  an  arc-light  dy- 
namo and  two  50-horsepower  exciters.  The  direct- 
current  generators  for  electrolytic  work,  shown  In 


hibition,  which  will  not  be  large,  will  be  of  unusual 
interest,  embracing  some  208  models,  which  will  re- 
flect the  inventive  genius  of  America,  Heretofore, 
says  the  Scientific  American,  it  has  been  the  custom 
at  expositions  to  show  the  time-honored  models  of 
the  early  inventors.  This  year,  however,  a  new  plan 
has  been  adopted,  which  bids  fair  to  be  an  immense 
success.  This  is  to  confine  the  exhibit  of  this  year 
to  models  representing  the  basic  principles  of  elec- 
tricit}',  as  applied  to  the  arts  and  to  commerce.  A 
special  act  of  Congress  was  necessary  to  allow  the 
models  to  be  removed  from  the  country.  Delay  in 
legislation  resulted  in  the  necessary  curtailment  of 
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Figs.  3  and  4,  have  a  capacity  of  810  kilowatts,  with 
a  potential  of  180  volts.  In  these  direct-connected 
generators  the  field  casting  is  usually  divided  ver- 
tically, opening  upon  ways  in  a  horizontal  direction. 
The  normal  output  of  these  generators  is  450  am- 
peres at  180  volts,  the  fields  being  separately  ex- 
cited from  a  125-volt  generator.  The  armature  is 
direct-connected  to  the  turbine  shaft  by  a  flexible 
coupling  carrying  projecting  pins  set  at  different 
radii;  the  coupling  is  effected  by  heavy  links  of 
leather,  each  link  passing  over  a  pair  of  pins,  one 
on  each  disk.  The  overload  capacity  for  which 
these   generators   are   guaranteed   is   5,500   amperes 


some  of  the  exhibits.  The  early  models  of  Edison, 
Brush,  Thomson  and  Houston,  Maxim,  etc.,  will  be 
most  interesting.  The  first  electric  motor  of  Joseph 
Henry  will  also  be  a  most  important  exhibit,  dat- 
ing, as  it  does,  from  1834.  The  electrical  propelling 
machinery  of  Davenport  (1837)  is  also  noteworthy. 
The  first  printing  telegraph  invented  by  Edison  in 
1S73  will  be  displayed.  The  early  telephone  and 
phonograph  models  will  also  probably  be  much 
sought  after. 

Thomas  A.  Edison's  personal  exhibit  at  the  Paris 
Exposition  will,  it  is  said,  require  375  cases  for 
shipment.  Three  of  Mr.  Edison's  assistants  will  sail 
for  France  with  the  exhibit,  which  is  expected  to 
be  ready  for  visitors  by  the  first  of  May. 
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When  is  an  arc  lamp  not  an  arc  lamp?  This  is 
a  conundrum,  and  the  answer  is  simple:  When  it's 
a  gasoline  lamp.  It  is  a  fact  that  gasoline  "arc 
lumps"  are  now  on  the  market.  These  queerly 
named  articles  of  manufacture  are  made  hy  a  St. 
Louis  company,  and.  although  nothing  but  gasoline 
lamps  wilh  mantles  and  hoods,  arc  bravely  put  forth 
as  "arc  lamps."  The  idea  evidently  is  10  borrow  the 
reputation  of  the  electric  arc  because  the  lamp  gives 
a  bright  light;  but  the  bold  plan  of  appropriating 
the  name  "arc"  for  something  that  is  not  an  arc 
at  all  is  rather  startling  at  first.  It  is  as  though 
one  were  to  call  a  pianoforte  a  flute  because  both  are 
musical  instruments. 


The  project  that  is  under  way  for  the  formation 
of  an  organization  of  the  electric-light  companies  of 
Illinois  seems  to  be  worthy  of  support.  On  a  for- 
mer occasion  the  Western  Electrician  pointed  out 
the  rather  curious  lack  of  state  organizations  among 
the  central-station  companies,  although  there  are 
street-railway  associations  in  several  states.  Ohio 
has  an  electric-light  association,  but  we  believe  that 
no  similar  society  is  now  in  existence  in  any  other 
slate.  A  strong  organization  could  do  much  good 
in  the  way  of  advocating  equitable  legislation,  venti- 
lating the  question  of  municipal  ownership,  col- 
lecting statistics,  discussing  the  insurance  question, 
and  in  other  ways  advancing  the  common  good. 
There  are  about  200  private  central-station  com- 
panies in  the  state,  and  we  hope  that  a  large  pro- 
portion of  them  will  be  represented  at  the  meeting 
in  Springfield  on  April  24th.  The  new  organiza- 
tion, if  one  is  formed,  ought  in  no  way  to  conflict 
with  the  National  and  Northwestern  associations, 
but  rather  to  supplement  and  collaborate  with  the 
older  organizations.  It  should  be  able  to  prove 
its  usefulness,  if  the  instinct  of  co-operation  prove 
strong  enough  among  its  members,  and,  if  properly 
managed,  should  have  a  long  and  successful  career. 


One  of  the  improving  selections  in  the  school 
reading-books  of  a  generation  ago,  given  under  the 
title  "Knowledge  is  Power,"  related  the  story  of 
a  careless  boy  who  dropped  his  pocket-knife,  blade 
open,  into  a  well.  The  loud  lamentations  of  the 
loser  attracted  the  attention  of  one  of  the  benevolent 
instructors  of  youth,  always  around  on  such  occa- 
sions, and  this  individual  showed  the  boy  how  to 
fish  "up  the  knife  by  directing  a  beam  of  light  into 
the  well  by  a  mirror  and  then  lowering  a  horse- 
shoe magnet  to  the  spot  where  the  missing  object 
was  revealed.  The  boy  seems  to  have  taken  the 
lesson  to  heart,  for  he  became  the  father  of  the  man 
who  has  repeated  successfullj',  in  real  life,  on  many 
occasions,  the  principle  of  the  experiment.  A  Lon- 
don mining  journal  tells  of  a  recent  instance  in 
Germany,  where  the  well  was  of  unusual  depth. 
The  steel  bit  used  in  boring  a  well  near  Ostroppa 
broke  off  when  the  bore-hole  was  about  1,000  feet 
deep,  and  the  obstruction  effectually  prevented  fur- 
ther boring  of  the  hole.  After  various  attempts  had 
failed  to  remove  the  piece  of  steel,  the  following 
plan  was  adopted  by  a  Mr.  Degenhardt  of  Gleiwitz: 
A  soft  steel  bar,  five  feet  long  and  2.75  inches  in 
diameter,  was  wound  as  an  electromagnet  and  cov- 
ered by  a  single  wrapping  of  rubber  tape.  It  was 
magnetized  by  the  current  of  a  small  dynamo  driven 
By  the  portable  machine  employed  for  the  work  of 
boring;  and  the  current  was  kept  constant  at  about 
30  amperes  by  means  of  a  simple  resistance  coil. 
The  steel  bar  was  let  down  into  the  hole  unmag- 
netized,  and  when  it  reached  the  bottom  the  current 
was  switched  through  the  conductor  enclosed  in 
the  rope  for  letting  down  and  drawing  up.  On  the 
first  day  that  this  method  was  employed  the  piece 
oi  steel  was  drawn  up  to  the  surface,  so  that  boring 
Could    be    resumed. 


Railroad  men  are  still  discussing,  to  some  extent, 
tin  availability  of  the  telephone  as  a  substitute  for 
the  telegraph  in  transmitting  train  orders.  Opinion 
is  divided  on  the  subject.  One  dispatcher  says: 
"For  short  lines,  such  as  the  Chicago  terminal  sys- 
tems, the  telephone  probably  would  be  superior  to 
the  telegraph,  as  few  train  orders  are  necessary,  the 
trains  all  being  operated  under  the  block  system. 
But  for  long-distance  work  on  railroads  I  see  noth- 
ing to  recommend  the  telephone.  The  long-dis- 
tance telephone  is  yet  in  an  experimental  stage.  It 
is  not  reliable.     It  is  easy  to  get  out  of  order.     By 


this  I  mean  the  instruments  and  not  the  wires.  Ab- 
solute certainty  is  the  first  essential  in  sending  and 
receiving  train  orders.  But,  granting  a  perfection 
of  the  long-distance  telephone,  it  would  still,  in  my 
opinion,  have  no  advantage  over  the  telegraph.  The 
messages  would  have  to  be  written  down,  as  they 
are  now.  This  would  require  the  same  number  of 
men — one  to  send  and  one  to  receive.  The  only 
time  that  might  be  saved  would  be  in  repeating  the 
messages,  which  must  be  done  with  all  train  orders." 
This  opinion  is  that  of  a  man  who  has  had  long 
experience  with  the  telegraph  and  who  seems  to 
regard  the  telephone  as  a  new-fangled  contrivance 
to  be  regarded  with  suspicion.  To  say  that  the 
"long-distance  telephone  is  yet  in  an  experimental 
stage"  is  simply  to  refuse  to  accept  the  lessons  of 
experience,  when  the  distances  in  question  are  such 
as  obtain  on  the  ordinary  railroad  division.  There 
are  not  wanting,  however,  railroad  men  who  per- 
ceive that  the  telephone  has  many  points  of  ad- 
vantage. It  is  pointed  out,  for  example,  that  a 
trainman  or  anybody  connected  with  a  road  could 
send  a  telephone  message,  while  now  telegraph  op- 
erators are  necessary  to  transmit  orders.  At  stations 
where  no  night  operators  are  employed  a  conductor 
or  engineer  of  a  train,  if  occasion  demanded,  could 
communicate  with  the  train  dispatcher's  office. 
Many  of  the  railroad  men  favor  the  idea  of  placing 
a  telephone  on  every  engine,  which  would  enable 
trainmen  to  save  valuable  time  in  requesting  help 
in  case  of  wrecks  far  removed  from  telegraph  offices. 
Furthermore,  it  is  said  that  the  Pennsylvania  and 
Baltimore  and  Ohio  companies  are  experimenting 
with  the  telephone  on  several  of  their  divisions,  and 
on  the  whole  the  use  of  the  telephone  is  undoubt- 
edly extending  in  railroad  work. 


Activity  in  the  rubber  industry  is  reported  in  all 
places  where  rubber  is  grown.  Something  was 
said  in  the  Western  Electrician  a  few  months  ago 
about  the  possibilities  of  Mexico  in  this  direction. 
Now  the  United  States  consul  at  Para,  Brazil,  Mr. 
K.  K.  Kenneday,  repeats  his  advice  to  progressive 
Americans  to  enter  the  field  offered  by  the  valley 
of  the  Amazon.  He  tells  of  Belgian-French  and 
English  syndicates  that  are  examining  and  buying 
rubber  fields  and  rubber  estates,  and  says:  "The 
United  States  is  as  much  interested  in  the  rubber 
industry  as  any  of  those  countries,  and  American 
capital  is  generally  eager  for  safe  investment  with 
liberal  returns;  and  I  cannot  see  why  so  little  atten- 
tion is  given  to  the  possibilities  of  the  Amazon 
Valley.  If  European  capitalists  are  allowed  to  con- 
trol this  business,  it  will  be  detrimental  to  our  in- 
terests. The  demand  for  rubber  is  constantly  grow- 
ing, while  the  production  is  hardly  equaling  that  of 
past  years.  After  a  while,  those  who  have  not  fore- 
seen the  necessity  of  securing  the  raw  material  may 
find  themselves  at  the  mercy  of  the  owners  of  the 
rubber  fields."  Rubber  is  used  so  largely  in  the 
electrical  arts  that  the  warning  to  which  Mr.  Kenne- 
day gives  utterance  should  be  .given  due  attention 
by  wire  insulators,  telephone  manufacturers  and 
other  electrical  men. 

Another  source  of  rubber  of  which  one  hears 
comparatively  little  is  Sierra  Leone,  West  Africa. 
The  rubber  from  this  district  is  shipped  almost  en- 
tirely to  England  and  Germany  and  is  sometimes 
adulterated.  Prices  in  Sierra  Leone  range  from  30 
to  60  cents  a  pound,  and  the  United  States  consul 
at  that  point  says  that  American  dealers  desiring  to 
purchase  rubber  there  would  do  well  to  establish 
agencies  to  buy  for  them. 

In  addition  to  America  and  Africa,  some  rubber 
comes  from  Asia — Ceylon,  the  Malay  Peninsula  and 
the  Straits  Settlements.  During  the  last  quarter  of 
1S99  rubber  to  the  value  of  over  $47,000  was  shipped 
to  the  United  States  from  Singapore.  Here,  too, 
rubber  cultivation,  hitherto  carried  on  on  a  limited 
scale,  is  now  receiving  some  attention.  The  Ma- 
layan Archipelago  is  the  peculiar  home  of  the  gutta- 
percha tree,  but  of  late  the  cultivation  of  the  india- 
rubber  tree  has  been  recommended  to  some  extent. 

The  cost  of  a  plantation  of  300  acres  in  Ceylon 
up  to  the  end  of  the  tenth  year,  with  interest,  has 
been  estimated  at  $75,000,  and  the  return  at  about 
10  per  cent,  on  the  original  outlay.  If,  however, 
annual  seedling  crops  could  be  made  useful,  by  ex- 
tracting rubber  from  young  trees  and  shoots  or  by 
other  means,  rubber  growing  in  this  region  could 
be  highly  profitable  and  would  add  a  considerable 
increase  to  the  world's  supply. 
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Care  of  Electric   Igniters. 
By  P.  I.  Panamolo. 

Since  the  introduction  of  gas  and  gasoline  engines 
on  an  extensive  scale  for  power  purposes  in  mills, 
shops,  laundries,  hotels  and  public  buildings  in  gen- 
eral, there  has  been  a  great  deal  of  work  in  elec- 
trical shops  in  connection  with  the  electric  igniters. 
There  are  several  forms  of  ignition  of  the  fuel  in 
the  gas  and  gasoline-engine  cylinder,  and,  of  course, 
the  only  kind  that  concerns  the  electrical  machinist 
is  the  electric  pattern.  There  are  various  forms  of 
slide-valve  ignition,  tube  ignition,  etc.,  and  in  the 
electric  type  there  are  two  systems  in  general  use — 
the  style  with  primary  coil,  in  which  the  electrodes 
themselves  act  as  the  circuit  breakers,  one  fixed  and 
the  other  a  movable  electrode,  and  the  type  having 
the  coil  and  outside  circuit  breaker,  and  in  which 
both  electrodes  are  fixed. 

In  the  first  system,  which  is  the  most  generally 
employed  for  electric-ignition  purposes  in  gas  en- 
gines, the  required  current  is  obtained  from  a  prim- 
ary battery,  storage  battery  or  other  practicable 
source  of  supply  of  a  steady  ajid  sufficiently  power- 
ful current.  In  Fig.  1  is  shown  the  usual  form  of 
connection  employed  in  a  battery  of  suitable  num- 
ber of  cells  and  with  spark  coil.  The  terminals  are 
indicated  at  (A)  and  (B).  and  these  wires  are  carried 
to  the  two  electrodes.  In  the  event  of  lack  of  uni- 
formity of  service,  these  wires  should  be  examined 
for  imperfect  joints.  Sometimes  the  connections 
are  improperly  made  with  the  result  that  the  re- 
sulting service  is  irregular  and  inadequate.  The 
connections  should  be  positive  and  all  of  the  unions 
fixed  firmly. 

The  usefulness  and  the  wearing  qualities  of  this 
form  of  igniter  depend  largely  upon  the  design  and 
position  of  the  electrodes  exposed  to  the  heat  of  the 
explosion  which  takes  place  in  the  movement  of  the 
engine  cylinder.  First  of  all,  therefore,  the  elec- 
trical machinist  should  look  the  igniter  over  to  make 
sure  that  the  pattern  is  such  as  to  insure  that  the 
electrical  contact  between  electrodes  is  effected  at 
the  proper  moment.  Any  deflection  from  the  rule 
will  surely  cause  the  final  destruction  of  the  device, 
for  the  parts  will  wear  out  quickly  under  adverse 
circumstances  of  operation. 

The  machinist  should  also  see  to  it  that  there  is 
a  positive  and  extremely  quick  separation  of  elec- 
trodes at  the  different  speeds  of  the  engine.  Further- 
more, it  is  to  be  noted  that  mechanical  parts  of  the 
device  require  constant  attention  to  make  sure  that 
the  moving  parts  are  not  being  worn  down  unneces- 
sarily. The  moving  parts  of  the  igniter  should  be 
free  and  well  lubricated,  for  as  soon  as  they  run 
dry  and  friction  of  the  moving  parts  occur,  the  re- 
sulting wear  and  tear  will  destroy  the  fine  me- 
chanical portions  and  put  the  machine  out  of  service. 
The  electrodes  should  be  examined  for  their 
cleanliness  very  frequently.  I  have  seen  igniters 
completely  out  of  service  due  to  the  clogging  of 
important  parts  with  gummed  oil  and  flyings,  and 
have  heard  the  machinists  attribute  the  cause  to 
the  inferiority  of  the  device  or  to  the  lubricating 
oils  employed,  when  in  reality  the  machine  required 
only  cleaning  up. 

Another  point  which  should  be  observed  in  the 
examination  of  the  electric  igniters  relates  to  the 
metallic  pieces  used  for  points  of  contact.  In  Fig. 
2  is  a  drawing  illustrating  the  position  of  the  metals 
used  for  points  of  contact.  As  is  known,  the  spark 
has  a  powerful  oxidizing  influence,  and  it  is  abso- 
lutely essential  that  very  hard  and  reliable  sub- 
stance be  used  for  this  service.  Platinum  has  proven 
itself  to  be  the  most  effective  and  lasting  metal,  and 
this  is  usually  emplo3"ed,  but  its  improper  treatment 
frequently  weakens  it  and  renders  it  non-effective. 
In  the  diagram  (C)  represents  the  movable  elec- 
trode, (E)  the  fixed  electrode,  (F)  the  platinum  point 
of  contact  and  (D)  the  check.  If  any  one  of  these 
parts  is  loose  or  is  out  of  position,  the  resulting 
service  from  the  device  will  be  irregular  and  unsatis- 
factory. Take  the  stop  or  check  (D)  for  preventing 
the*  electrode  (C)  from  moving  too  far.  If  this  stop 
is  loose  on  its  stud,  or  if  the  cam  is  worn,  or  if  the 
cam  turns  so  as  to  present  a  higher  or  lower  check 
to  the  electrode,  then  there  will  be  uneven  service, 
and  under  certain  conditions  the  device  will  give 
off  an  irregular  hammering  or  knocking  sound 
which  indicates  defective  service  and  wear  and  tear 
of  the  parts.  The  motion  bringing  the  points  into 
contact  must  be  slow  and  very  positive,  and  this  re- 
sult may  be  brought  about,  under  ordinary  condi- 
tions, by  employing  a  spring  of  good  steel  between 
the  actuating  mechanism  and  the  electrode.  This 
spring  will  ease  the  movement  and  prevent  the  harsh 
thumbing   sound   often  noticed. 

The  device  should  be  looked  over  at  intervals  to 
locate  any  loose  nuts  or  bolts  and  to  make  sure  that 
none  of  the  parts  are  so  badly  worn  as  to  affect 
the  motion  of  the  mechanism.  I  have  frequently  no- 
ticed very  good  patterns  of  igniters  doing  imper- 
fect work  simply  because  of  some  loose  nuts  on  im- 
portant parts.  The  mere  application  of  a  wrench 
to  a  nut  or  a  screw-driver  to  a  loose  screw  will  put 
the  mechanism  to  rights  very  quickly,  unless,  of 
course,  the  parts  be  so  badly  worn  that  tightening 
does  not  avail.  Take  the  bearing  of  the  movable 
electrode  for  example.  This  may  be  worn  off  a  lit- 
tle at  (G),  as  shown  in  Fig.  3.  If  this  is  the  case, 
then  all  the  tightening  in  the  world  will  not  avail, 
and  the  only  remedy  will  consist  in  either  restoring 
the  shaft  with  a  new  bushing  or  in  substituting  a 
new  shaft.     As  new  shafts  are  not  always  available, 


perhaps  the  best  way  will  be  to  remove  the  part, 
put  it  in  a  turning  lathe  and  turn  off  the  worn  por- 
tion so  as  to  form  a  shoulder.  Then  a  sleeve  or 
bushing  can  be  made  and  placed  on  the  turned  part. 
This  sleeve  should  be  pinned  on.  This  process  will 
restore  the  bearing  surface  to  its  original  form. 

Very  often  the  sleeve  bearing  of  the  fixed  elec- 
trode gets  out  of  its  normal  working  form  as  a  re- 
sult of  wearing  of  the  parts  at  (H),  Fig.  4.  When 
this  happens,  about  the  best  remedy  consists  in  pro- 
curing new  parts.  It  hardly  pays  to  resort  to  patch- 
work on  this  part,  as  the  patching  only  makes  the 
device  work  harder  and  more  irregularly,  finally 
making  it  necessary  that  a  new  cne  be  secured.  In 
cases  of  emergency,  however,  the  loosened  portion 
may  be  temporarily  tightened  by  packing  or  by 
using  thin  metal  bushing. 

The  threads  of  the  parts  which  are  secured  with 
nuts  should  not  be  overlooked,  for  very  often  the 
writer  has  noticed  that  igniters  have  failed  in  their 
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work  as  a  result  of  the  threads  at  (I),  Fig.  5,  being 
so  worn  as  to  permit  the  nut  to  shiver.  Usually 
a  rattling  sound  will  be  heard,  and  besides  this,  there 
will  be  lack  of  firmness  to  the  motion,  indicating 
very  plainly  that  something  is  wrong.  The  best 
way  is  to  recut  the  thread  on  the  bolt  and  put  on  a 
new  nut  to  fit  the  reduced  size.  Do  not  wind  the 
thread  with  fine  wire  or  thread,  for  the  jarring  of 
the  engine  will  shake  this  sort  of  tightening  loose  in 
a  very  short  time,  and  perhaps  cause  further  break- 
age. When  the  additional  sleeve  (J)  becomes  non- 
effective through  wear,  remove  it  by  all  means  and 
put  on  a  new  one,  for  if  this  sleeve  does  not  work 
freely  and  steadily,  the  igniter  cannot  perform  its 
work  effectively. 

In  Fig.  6  is  presented  a  sectional  view  of  the 
tongue  of  steel  (L)  in  its  place.  The  shaft  or  tongue 
of  steel  should  be  examined  for  its  stiffness  and  true- 
ness.  The  shaft  often  gets  bent  and  when  bent 
should  be  straightened.  The  set-screws  (K)  (K) 
are  at  times  defective  in  their  seat,  owing  to  the  few 
threads  available  for  retaining  them  in  place.  Con- 
sequently these  screws  need  frequent  investigation 


to  ascertain  their  condition.  If  the  screws  are  found 
to  be  loose  and  cannot  be  set  tight,  owing  to  the 
worn  conditions  of  the  threads,  then  new  threads 
should  be  tapped  and  new  screws  inserted. 

The  projection  (M)  on  the  movable  electrode  in 
Fig.  7  is  what  wipes  the  tongue  of  steel,  thus  forming 
the  fixed  and  insulated  electrode.  This  projection 
needs  attention  to  make  sure  that  it  is  secure  in  its 
seat.  It  sets  in  its  seat  something  as  a  key  in  a 
steel  shaft,  and  if  the  seat  is  true  and  the  piece  cor- 
rectly set  in  it,  the  parts  will  continue  firm  indef- 
initely. But  if  the  seat  is  the  least  untrue,  or  if  the 
part  itself  is  not  true  to  the  seat,  then  constant  trou- 
ble will  result  and  will  continue  until  the  seat  and 
the  part  are  fixed  to  conform  to  one  another.  The 
only  way  to  do  is  to  take  the  parts  off  and  ascertain 
by  measurement  where  the  defect  is  and  rectify  it. 
Sometimes  the  trouble  may  be  in  the  adjusting 
screw  (X).  in  which  case  the  substitution  of  a  new 
screw  may  put  things  to  rights. 

In  some  igniters  the  form  of  tongue  is  heavier 
and  is  used  in  a  socket  something  after  the  pattern 
of  the  one  shown  in  Fig.  8,  in  which  the  steel  tongue 
is  marked  (O). 

Whenever  a  set-screw  head  is  discovered  in  the 
condition  presented  at  (P),  Fig.  9,  it  should  at  once 
be  removed.  Often  this  is  difficult  to  do  because 
there  is  not  opportunity  to  secure  a  grip  for  turn- 
ing the  screw  head.  The  point  of  the  screw-driver 
cannot  be  made  to  take  hold  when  one  side  , of  the 
screw-head  is  broken  off,  as  shown,  and  so  the  best 
method  is  to  slot  the  head  down  for  about  half  an 
inch,  as  at  (Q\.Fig.  10.  The  screw-driver  point 
may  be  inserted  into  this  slot  and  usually  the  screw 
can  be  turned  out  and  then  a  new  one  can  be  sub- 
stituted. Another  way  to  do  is  to  file  the  remaining 
portion  of  the  screw-head  square  as  at  (R),  Fig.  11, 
and  then  the  wrench  can  be  closed  on  this  remnant 
of  the  head  and  the  screw  turned  out. 


Cosmopolitan  Electric  Franchise. 

The  People's  Gas  Light  and  Coke  company  of 
Chicago  has  purchased  the  property  and  rights  of 
the  Ogden  Gas  company,  and  with  it,  it  is  gen-, 
crally  supposed,  has  secured  the  valuable  and  com- 
prehensive electric-lighting  and  power  franchise  be- 
longing to  the  Cosmopolitan  Electric  company, 
which  was  the  property  of  the  Ogden  Gas  people. 
Now  people  in  Chicago  are  wondering  what  will 
become  of  this  franchise,  which  is  the  only  general 
electrical  franchise  not  owned  by  the  Chicago  Edi- 
son company.  Some  persons  think  that  the  new 
deal  may  lead  to  a  consolidation  of  the  gas  and 
electric-lighting  interests  of  Chicago,  following  the 
example  of  New  York.  On  the  other  hand,  it  is 
said  that  it  would  not  be  possible  now,  as  was  so 
nearly  done  last  year,  to  buy  up  a  controlling  in- 
terest of  the  Chicago  Edison  company.  The  rela- 
tions of  the  gas  and  electric-light  companies  are 
said  to  be  friendly,  and  the  situation  is  full  of  in- 
terest. 


Roentgen  Society  of  the  United  States. 

The  Roentgen  Society  of  the  United  States  was 
organized  in  St.  Louis  on  March  31st.  The  object 
of  the  society  is  to  encourage  the  study  of  the  X-ray 
to  the  end  that  the  practical  knowledge  of  skiagra- 
phy and  the  allied  arts  and  sciences  may  be  ad- 
vanced. Representatives  from  New  York,  Ohio, 
Illinois,  Missouri,  Iowa,  Nebraska,  Kentucky,  Cali- 
fornia and  Texas  were  present.  A  permanent  or- 
ganization was  effected  by  the  election  of  Dr.  Heber 
Robarts,  president,  and  Dr.  J.  Rudis-Jicinsky  of 
Cedar  Rapids,  Iowa,  as  secretary  and  treasurer.  A 
constitution  was  then  submitted  and  adopted. 
Nikola  Tesla  wras  by  unanimous  vote  elected  the 
first  honorary  member  of  the  society.  The  society 
adjourned  to  meet  in  New  York  city  in  December 
next. 


Institute  Meeting  in  Paris. 

The  proposed  programme  for  the  Paris  meeting 
of  the  American  Institute  of  Electrical  Engineers 
beginning  on  August  16th  will  embrace  various 
attractive  social  features.  Mr.  T.  C.  Martin  of  the 
committee  cables  from  London  that  the  British  In- 
stitution of  Electrical  Engineers  will  offer  a  dinner 
in  London  to  the  visiting  members  of  the  Institute 
on  August  13th.  The  members  of  both  bodies  will 
take  a  special  train  to  Paris  on  August  15th.  The 
joint  meeting  will  be  held  at  the  United  States  build- 
ing at  the  Paris  Exhibition  on  August  16th,  and  on 
the  evening  of  the  same  day  a  reception  will  be  held 
at  the  British  building,  the  headquarters  of  the  Brit- 
ish  Ro3-al    Commission. 


Illinois  Electric  Light  Association   Pro- 
posed. 

The  Chester  Light,  Water  and  Ice  company,  Kan- 
kakee Electric  Light  company,  Murphysboro  Elec- 
tric Light  company  and  Greenville  Electric  Light, 
Heat  and  Power  company  have  united  in  a  call  for 
a  meeting  of  representatives  of  the  200  central-sta- 
tion companies  in  the  state  of  Illinois,  to  be  held 
at  the  Leland  Hotel,  in  Springfield,  at  10  a.  m.  on 
April  24th.  The  object  of  the  meeting  is  the  forma- 
tion of  a  state  association  for  mutual  advantage. 
Mr.  J.  D.  Gerlach,  general  manager  of  the  Chester 
Light,  Water  and  Ice  company,  is  interested  in  the 
project  and   can  give  information. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent   of   the   Western  Elec- 
trician ; 

The  council  of  Minneapolis  voted  to  revoke  the 
charter  oi  Uie  Northwestern  Telephone  Exchange 
company  and  the  mayor  has  signed  the  resolution. 

Business  firms  at  Oshkosh,  \\  is.,  resent  the  at- 
tempt of  the  U  isconsin  Telephone  company  to  in- 
crease  rates  ior  business  service  to  Sj'J  per  annum, 
under  the  guise  of  putting  in  an  improved  system. 
They  say  mat  the  electric-light  company  is  putting 
in  new  dynamos,  but  that  company  does  not  ask  its 
patrons  to  make  up  ior  the  improvement  by  paying 
more  for  light. 

'ihe  Wisconsin  Telephone  company  will  install 
.111  exchange  ior  Glenwood,  Wis. 

It  is  understood  a  telephone  system  will  be  ex- 
tended along  the  right-ot-way  ol  the  Dululh  and 
Iron  Range  railway  from  Two  Harbors,  Minn., 
northward. 

The  Winona  Telephone  company  has  made  a 
number  of  improvements  to  its  office  in  Winona, 
Minn. 

A  local  company  at  Bottineau,  N.  D.,  has  secured 
a  franchise  ior  a  telephone  line  to  the  settlements 
west  of  Mouse  River. 

The  Two  Rivers  Telephone  company  has  been 
granted  a  franchise  at  Two  Rivers,  Wis.,  which 
requires  that  the  yearly  charge  for  .each  instrument 
shall   not   exceed  $12. 

The  council  of  Duluth,  Minn.,  has  ordered  the 
Dululh  Telephone  company  to  remove  its  instru- 
ments from  the  city  hall  at  once.  The  company  was 
formally  notified  in  February  to  remove  its  poles 
and  wires  from  the  streets  of  the  city  by  April  15th. 
The  company  has  paid  no  attention  to  the  order,  and 
the  conflict  will  soon  be  on.  All  connections  with 
the  county  courthouse  have  been  cut  off  on  the 
Duluth  company  lines. 

The  New  Ulm  (Minn.)  Telephone  company  con- 
templates putting  in  a  local  system  for  Fairfax, 
Minn. 

The  Edgerton  (Minn.)  Local  Telephone  com- 
pany has  been  formed  to  install  a  local  system. 

Mortgagees  of  the  Duluth  (Minn.)  Telephone 
company  have  enjoined  the  city  of  Duluth  from  pro- 
ceeding to  eject  the  company  from  the  use  of  the 
streets  after  April  15th. 

The  charter  commission  of  the  city  of  Minneap- 
olis contemplates  fixing  maximum  rates  for  tele- 
phone service  at  $48  per  year,  for  business-telephone 
service. 

At  Clintonville,  Wis.,  the  manager  of  the  Ameri- 
can Express  company  is  the  local  agent  of  the 
Wisconsin  Telephone  company.  The  Little  Wolf 
River  Telephone  company  has  a  telephone  in  the 
express  office,  which  the  local  manager  ordered  out. 
The  company  refused,  until  the  order  was  indorsed 
by  the  express  company,  whereupon  the  local  man- 
ager cut  the  wires. 

The  Citizens'  Telepohne  exchange  is  a  third  com- 
pany in  the  field  at  Oshkosh,  Wis.,  seeking  sub- 
scribers. 

The  Wisconsin  Telephone  company  will  rebuild 
its  exchange  in  Manitowoc,  Wis.  The  latest  im- 
provements in  switchboard  and  equipment  will  be 
used. 

The  Odebolt  Telephone  company  of  Odebolt,  la., 
was  granted  franchises  for  local  telephone  exchanges 
at  Charter  Oak,  Danbury  and  Mapleton,  la.  The 
company  will  soon  reorganize  as  the  Odebolt  Tele- 
phone and  Telegraph  company,  with  $25,000  capital 
stock. 

The  new  telephone  exchange  at  Eldon,  la.,  has 
opened  for  business. 

The  Cedar  Valley  Telephone  company  of  Water- 
loo, la.,  is  purchasing  materials  for  a  new  system. 
A  sub-exchange  will  be  established  on  the  East 
Side   and  a  new  switchboard  will  be  put  in. 

The  Nevada  (la.)  Telephone  company  has  in- 
stalled a  power  generator  at  its  ceniral  office.  The 
exchange  now  has   150  connections. 

T.  H.  Johnson,  the  former  manager  of  the  Home 
Telephone  company  at  Sioux  City,  la.,  sues  W.  A. 
Houts.  F.  C.  Daufcrth  and  F.  E.  Hayward  for  $3,000 
alleged  to  be  due  him  in  the  sale  of  the  property. 
He  claims  that  his  stock  was  not  paid  for  in  the 
sale,  as  agreed  when  the  deal  was  arranged,  and  he 
wants  a  judgment  for  the  amount  claimed. 

It  is  reported  that  the  Central  Union  Telephone 
company  of  Illinois  may  absorb  the  Iowa  Telephone 
company,  or  at  least  part  of  it.  The  plan  is  to 
abandon  the  Iowa  company  and  divide  the  state, 
apportioning  half  to  the  Central  Union  and  half  to 
the  Kansas  City  and  Nebraska  company. 

The  Oakville  (la.)  Telephone  company  has  been 
reorganized  and  will  absorb  all  the  lines  of  the  old 
company,  and  will  extend  toll  lines  in  every  di- 
rection. 

The  application  for  a  telephone  franchise  at  Dows, 
la.,   was  defeated. 

The  Conway  Telephone  company  has  been  granted 
a  franchise  for  a  local  system  at  Bedford,  la. 

Fred  Marquis  has  been  granted  a  franchise  for  a 
local  telephone  exchange  at  Onawa,  la. 

The  Northern  Telephone  company  will  rebuild 
its  system  at  Storm  Lake,  la.,  throughout.  All 
toll  lines  are  to  be  made  metallic  circuit.  Another 
section  is  also  to  be  added  to  the  switchboard. 

The  Ozark  Telephone  company  has  been  incorpo- 
rated at  Cedar  Rapids.  la.,  with  $5,000  capital  stock. 


The  Farmers'  Telephone  company  of  Biggsvillc, 
lib,  contemplates  extending  a  toll  line  to  Burling- 
ton,   la. 

The  Badger  Telephone  company  has  been  given 
permission  to  construct  an  exchange  at  Richland 
Center,    Wis. 

The  Wisconsin  Telephone  company  wants  a  fran- 
chise at  Omro,  Wis.  The  Little  Wolf  River  Tele- 
phone company  has  an  exchange  there. 

The  Union  Telephone  company  of  Plainfield. 
Wis.,  will  extend  its  line  to  Grand  Rapids,  Wis., 
25    miles. 

The  eight  different  telephone  lines  connecting  at 
Sewal,  la.,  contemplate  putting  in  a  switchboard 
there. 

C.  L.  Grandin  has  been  granted  permission  for  a 
telephone  system  at  Mayville,  N.  D. 

It  is  reported  that  the  Iowa  Telephone  company 
will  renew  its  application  for  a  new  franchise  at 
Des  Moines,  la.,  and  will  offer  to  construct  a  new 
fireproof  building  and  put  its  wires  underground. 
It  is  believed  the  council  will  adhere  to  its  demand 
for  a  clause  regulating  charges,  which  was  refused 
by  the  company  in  the  last  franchise  tendered. 

The  Greene  and  Western  Telephone  company  is 
an  applicant  for  a  telephone  franchise  at  Chaska, 
Minn. 

The  Greene  and  Western  Telephone  company  has 
completed  arrangements  at  Mason  City,  la.,  to  build 
a  line  for  the  Postal  Telegraph  company  from 
Hampton,   la.,  to  Mason  City. 


GENERAL  TELEPHONE  NEWS. 

The  Anthracite  Telephone  company  of  Jermyn, 
Pa.,  was  recently  incorporated,  with  a  capital  stock 
of  $20,000. 

The  Valley  Telephone  company  of  Emlenton, 
Venango  County.  Pa.,  capitalized  at  $5,000,  was 
recently  chartered. 

The  Ava  and  Southern  Illinois  Telephone  com- 
pany of  Ava,  111.,  has  increased  its  capital  stock 
from  $2,500  to  $5,000. 

The  Ronceverte  and  Organ  Cave  Telephone  com- 
pany and  the  Union  and  Fort  Spring  Telephone 
company  of  West  Virginia  were  recently  consoli- 
dated. 

Articles  of  incorporation  have  been  filed  for  the 
Pendleton  Independent  Telephone  company  at  El- 
wood,  Ind.  The  company  has  a  capital  stock  of 
$10,000. 

Contradicting  a  newspaper  report,  the  Nova  Scotia 
Telephone  company  of  Halifax,  N.  S.,  says  that  it 
has  no  intention  of  extending  its  long-distance 
service  to  Sydney,  C.  B. 

The  Pacific  Coast  telephone  system  made  a  net 
gain  of  2,170  subscribers  in  March.  The  total  num- 
ber connected  March  31st  was-  71,184,  of  which  18,- 
366  are  in  San  Francisco. 

The  Erie  telephone  system  made  a  net  gain  of 
4,276  subscribers  in  March.  The  total  number  con- 
nected on  March  31st  was  117,603.  The  number 
awaiting  connection  was  6,216. 

The  old  telephone  building  at  No.  16  Smith  street, 
Brooklyn,  has  been  sold  by  the  New  York  and 
New  Jersey  Telephone  company  for  $100,000.  On 
the  site,  which  has  dimensions  of  59  by  147  feet,  a 
large  music  hall  will  be  erected. 

The  Cedar  Creek  Telephone  company  of  Cedar 
Creek,  111.,  recently  elected  the  following-named 
officers:  President,  J.  B.  Reynolds;  secretary,  j.  C. 
Gabby,  and  treasurer,  Henry  Piper.  The  line  is 
said  to  be  in  a  very  prosperous  condition  and  giving 
good  service. 

The  Elko  (Ncv.)  Southern  Telephone  company 
has  been  incorporated  to  build  and  operate  a  tele- 
phone line  between  Elko,  South  Fork  and  Mound 
Valley.  The  directors  for  the  first  year  are:  J.  J. 
Hylton,  George  Hardesty,  Clark  E.  Brown,  Ed. 
Carville  and  A.  W.  Hesson. 

The  three  city  school  buildings  of  Eureka,  Kan., 
are  connected  by  telephone,  and  that  the  telephones 
have  proved  especially  useful  may  be  judged  by  the 
following  statement,  credited  to  the  superintendent: 
"It  used  to  be  necessary  to  have  a  teachers'  meet- 
ing every  day  or  two  for  the  discussion  of  current 
work  in  the  schools.  Now,  however,  the  teachers 
keep  in  such  close  touch  with  each  other  by  means 
of  the  telephone  that  meetings  are  necessary  only 
every  two  or  three  weeks.  I  think  it  probable  that 
we  may  dispense  with  the  meetings  altogether." 

A  new  automatic  telephone  system,  it  is  reported, 
has  been  recently  tested  in  Paris,  and  steps  are 
being  taken  to  the  ultimate  adoption  of  the  new 
invention,  which  is  to  do  away  with  the  necessity 
for  a  central  office.  In  front  of  each  instrument  is 
a  small  table  containing  numbers  from  zero  to  nine. 
The  person  wishing  to  call  up  a  certain  number  has 
only  to  write  out  the  number  as  if  he  were  writing 
it  on  a  typewriter.  The  whole  thing,  it  is  said,  is 
on  much  the  same  principle  as  the  combination  safe- 
lock  invention.  It  has  not  been  perfected  as  yet, 
but  the  experiments  are  reported  as  being  highly 
successful.  When  the  conversation  is  finished  the 
communication  is  cut  off  by  the  mere  act  of  hang- 
ing up  the  receiver.  The  name  of  the  inventor  has 
not  been  made  public  as  yet. 


Recaiver  for  Western    Telephone  Con- 
struction Company. 

After  much  internal  dissension  and  jealousy  among 
the  stockholders,  the  Western  Telephone  Con- 
struction company  of  Chicago  finally  succumbed  on 
April  7th.  The  Chicago  Title  and  Trust  company 
was  appointed  receiver  of  its  property  on  that  day, 
and  look  immediate  possession  of  the  office  and  fac- 
tory at  250-254  South  Clinton  street.  The  appoint- 
ment was  made  by  Judge  Kohlsaat  in  the  United 
States  Circuit  Court  on  petition  of  the  Varley  Du- 
plex Magnet  company  of  Jersey  City,  N.  J.  It  is 
said  that  the  debts  of  the  company  amount  to  about 
$30,000  and  that  the  assets  are  worth  $50,000,  so  that 
the  proved  claims  may  be  paid  dollar  for  dollar,  with 
something  left  for  the  stockholders.  The  Varley 
company  is  the  largest  individual  creditor,  and  its 
claim  is  about  $7,000.  It  is  predicted  that  after 
the  affairs  of  the  company  are  wound  up  the  business 
will  be  resumed  by  a  new  organization. 

The  Western  Telephone  Construction  company 
was  incorporated  in  1803,  with  authorized  capital  of 
$100,000.  It  was  the  pioneer  in  the  Independent 
telephone  manufacturing  field,  and  it  has  done  a 
large  business.  J.  E.  Keelyn  was  the  moving  spirit 
of  the  company,  but  for  the  last  few  months  Mr. 
Keelyn  has  not  taken  an  active  part  in  the  direction 
of  the  company's  affairs.  Judge  D.  A  Holmes,  a 
practicing  lawyer,  has  lately  acted  as  president  of 
the  company. 


Long-distance    Company's  Balance 
Sheet. 

The  American  Telephone  and  Telegraph  company 
of  New  York,  successor  to  the  assets  of  the  Ameri- 
can Bell  company,  makes  this  report  to  the  state  of 
Massachusetts: 


Assets. 

Real  estate  S  1.380, 

Equipment 3.849, 

PI 


Cash  and  debts  receivable 8,32c 

Supplies      310 

Patent  rights 10. 

Miscellaneous 65,073. 


560 
630 
14,170,389 
.735 
802 
350 


Total. 


.893.116,454 


Liabilities. 

Capital  stock  paid  in S70,975,500 

Debts 19,105,837 

R-serves 935635 

Balance  profit  and  loss 2,099,482 

Total S93, 1 16.454 


New  England  Company's  Condition. 

The  New  England  Telephone  and  Telegraph  com- 
pany of  Boston  has  filed  with  the  commissioner  of 
corporations  of  Massachusetts  the  following  certifi- 
cate of  condition  on  February  28,  1900: 

Assets. 

Real  estate S       30,119 

Debts  receivable  1,585,162 

Stock  in  process 585,649 

Plant  and  franchise... 16.969,709 

Miscellaneous 821,568 


Total $19,992,207 

Liabilities. 

Capital Sl3,759,ooo 

Debts 4,387,866 

Reserves 754.755 

Balance 1,090,586 

Total Si9,992.2'J7 


Bell  Output  Decreasing. 

The  instrument  output  of  the  American  Bell  Tele- 
phone company  for  the  month  ended  March  20th 
and  for  the  first  three  months  of  the  company's  fis- 
cal year   makes  the  following  comparative  showing: 


Month  ended  March  20th. 

1900. 

Gross 65,878 

Returned 20,664 


1899. 
67,033 

■3,530 


Increase  or 
Decrease 
*",I55 
7,134 


Net 45,214  53,503 

Since  December  21th: 

1899-1900.  1S9S-99. 

Gross  183,003  162,844 

Returned 63,044  41,725 


Net 119,959 

Total  outstanding 1,700,351 

♦Decrease. 


121,119 
,246,365 


•8,289 

Increase. 
20,159 
21,319 

*i,i6o 
453,986 


Reported  Increase  of  Capital  Stock. 

The  Western  Electrician  is  in  receipt  of  tele- 
graphic advices  from  the  East,  just  before  going 
to  press,  to  the  effect  that  the  American  Telephone 
and  Telegraph  company,  now  the  premier  Bell  com- 
pany of  the  country,  is  reported  to  have  increased 
its  capital  stock  from  $75,000,000  to  $100,000,000. 
The  company  is  a  New  York  corporation,  and  the 
certificate  of  increased  capitalization  is  said  to  have 
been  filed  in  Albany  on  April  10th.  Following  the 
amalgamation  of  the  American  Bell  Telephone 
company  with  the  company  named,  the  news  from 
Albany  seems  to  indicate  that  the  Bell  people  are 
planning  a  vigorous  campaign. 
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Three-cornered    Fight  in  Philadelphia. 

[From  the  New  York  Sun.] 

Philadelphia,  April  6. — A  new  telephone  enterprise, 
backed  mainly  by  local  politicians  of  the  Quay  fol- 
lowing, has  stolen  a  march  on  the  Telephone,  Tele- 
graph and  Cable  company  of  America,  which  made 
preparations  to  enter  .Philadelphia  territory  as  a 
rival  of  the  Bell  company  through  a  subordinate 
company  organized  with  Pennsylvania  capital  to 
the  amount  ot  $30,000,000  several  months  ago.  The 
appearance  of  the  new  company  has  been  foreshad- 
owed for  weeks,  dating  from  a  sudden  and  unex- 
plained coup  in  City  Councils  by  which  ail  the  ex- 
isting Independent  telephone  franchises  were  wiped 
from  the  local  statute  books  at  one  sweep.  The 
identity  of  the  new  interests  was  kept  in  the  dark, 
and  the  most  that  was  known  about  it  was  that  the 
friends  of  Israel  W.  Durham,  Republican  boss  of 
Philadelphia,  were  in  it,  and  that  the  bill  would  not 
be  presented  until  after  the  annual  organization  of 
City  Councils  in  April. 

The  organization  was  effected  last  Monday.  Yes- 
terday the  bill  was  presented,  and  a  meeting  of  the 
electrical  committee  was  called  to-day  to  consider 
the  bill,  without  waiting  for  the  usual  formality  of 
printing  it.  The  contents  of  the  bill  are  unknown 
to  the  public,  having  escaped  the  attention  of  the 
newspapers  by  the  manner  in  which  it  was  presented. 
The  committee  which  considered  the  bill  was  re- 
organized, with  several  new  members  of  the  Dur- 
ham political  following,  and  new  chairman  from 
David  H.  Lane's  ward.  The  committee  referred  the 
bill  to-day  to  a  sub-committee  of  five  members  ap- 
pointed bv  the  chairman,  and  it  is  given  out  that  it 
is  to  be  "railroaded"  through  at  the  next  meeting 
of  councils  on  April  19th. 

The  headquarters  of  the  promoters  seems  to  be 
in  the  private  office  of  David  H.  Lane,  political 
sponsor  of  the  mayor,  and  Israel  Durham,  Thomas 
Powers,  Jim  McNichol  and  other  local  Quay  lead- 
ers are  the  active  men  behind  the  legislation  that 
is  to  carry  the  new  franchise  into  effect.  Ground- 
floor  privileges  in  the  stock  have  been  scattered 
about,  and  there  are  indications  of  a  scramble  on 
the  floors  of  City  Councils  to  get  hold  of  it.  Alex- 
ander Balfour  and  Robert  Foerderer,  two'wealthy 
business  men  with  political  affiliations,  appear  among 
the  incorporators  who  obtained  a  charter  for  the 
undertaking  at  Trenton,  under  the  name  of  the 
Keystone  Telephone  and  Telegraph  company. 

The  charter  capital  is  $2,000,000.  The  other  com- 
pany incorporated  by  the  backers  of  the  Telephone, 
Telegraph  and  Cable  company  of  America  to  oper- 
ate in  Pennsylvania  territory  was  chartered  with 
a  capital  of  $30,000,000.  From  present  indications 
this  company  will  make  no  fight  against  the  political 
set  in  City  Councils  who  have  an  interest  in  Key- 
stone stock.  -  The  owners  of  the  old  franchises  which 
were  wiped  from  the  city  statute  books  are  prepar- 
ing to  bring  a  united  action  in  the  courts  to  test 
the  right  of  councils  to  annihilate  them,  and,  pending 
this  suit,  legislation  on  the  Keystone  bill  will,  in  all 
probability,  be  enjoined  by  the  courts. 


Automatic  Companies  in  New  England. 

The  Fall  River  Automatic  Telephone  company, 
recently  organized  under  Massachusetts  laws,  with 
$135,000  capital,  has  the  following-named  officers 
and  directors:  President,  Hon.  R.  T.  Davis;  treas- 
urer, Bradford  D.  Davol;  clerk,  Richard  P.  Borden; 
directors,  John  D.  Flint,  Edward  B.  Jennings, 
George  A.  Chace,  W.  M.  B.  Chace,  Hon.  C.  S. 
Greene,  David  Beattie,  R.  F.  Haffenreffer,  Jr.,  M. 
Sweeney,  R.  J.  Thompson,  M.  D.  The  franchise 
for  an  underground  system  in  Fall  River  has  been 
granted,  and  it  is  promised  that  an  exchange  will  be 
constructed  during  the  coming  season.  The  Strow- 
ger  automatic  telephone  system  will  be  used. 

The  Hampden  Automatic  Telephone  company  of 
Springfield,  Mass.,  has  a  capital  of  $300,000  and  is 
organized  to  do  a  telephone  and  telegraph  business. 
It  has  been  granted  a  franchise  in  the  city  of  Spring- 
field for  an  underground  system.  The  petition  has 
been  strongly  opposed  by  the  New  England  Tele- 
phone company,  and  also,  it  is  said,  by  representa- 
tives of  the  Massachusetts  Telephone  and  Telegraph 
company.  The  officers  and  directors  of  the  Hamp- 
den Automatic  Telephone  company  are:  President, 
Dr.  James  T.  Herrick;  treasurer,  Samuel  D.  Sher- 
wood; clerk,  William  G.  Mclntyre;  directors, 
Charles  H.  Churchill,  Olando  M.  Baker,  James  T. 
Abbey,  William  E.  Wright,  J.  J.  Sullivan,  D.  O. 
Leary,  F.  A.  Delabarre. 


Increasing  the  Efficiency  of  the   Tele- 
phone. 

M.  Dussand  has  lately  given  an  account  to  the 
French  Academy  of  Sciences  of  a  series  of  researches 
which  he  has  carried  out  in  order  to  determine 
what  arrangement  of  telephone  disks  and  magnets 
will  give  the  best  results  and  transmit  the  greatest 
volume  of  sound.  He  finds  that  the  efficiency  is 
greatly  increased  by  inclosing  the  vibrating  mem- 
brane in  a  resonance  box  where  it  is  acted  upon  to 
the  best  advantage  by  the  air  set  in  motion  by  the 
voice,  and  that  this  effect  is  increased  by  making  the 
vibrations  act  upon  both  sides  of  the  diaphragm. 
In  the  arrangement  he  adopted  the  membranes  are 
united  by  carbon  in  the  form  of  double  cones,  and 
granulations  to  form  the  microphone.  As  to  the  re- 
ceiving instrument,  he  finds  that  the  effect  is  in- 
creased by  giving  a  greater  number  of  faces  or  pro- 
jections to  the  poles  of  the  magnet,  each  face  having 
before  it  a  vibrating  plate,  and  the  effect  is  still 
more  increased  by  arranging  the  disk  so  that  the 
air  set  in  motion  is  received  on  each  side  of  it  by  a 
tube,  each  of  the  tubes  leading  to  a  common  orifice. 

By  using  two  sets  of  apparatus  constructed  upon 
these  principles,  M.  Dussand  finds  that  the  effect  is 
sufficient  to  permit  the  use  of  a  phonograph  at  the 
receiving  station,  and  it  is  by  this  means  that  he 
makes  an  estimate  of  the  relative  efficiency  of  the 
different  methods  used.  He  was  enabled  to  register, 
at  many  miles'  distance,  and  with  the  ordinary  tele- 
phone current,  conversation  in  the  absence  of  the 
receiver,  and  also  to  register  speeches,  etc.,  the 
transmitter  being  arranged  upon  the  speaker's  desk. 
As  a  result  of  these  experiments  he  was  commis- 
sioned by  the  Department  of  Public  Instruction  of 
Switzerland  to  make  a  public  exhibition.  The  trans- 
mitting post  was  installed  in  the  physical  laboratory 
of  the  university  and  the  receiving  apparatus  in  the 
amphitheater  of  the  same  building.  More  than  1,000 
persons,  who  w7ere  seated  in  the  amphitheater,  heard 
the  conversation  received  and  registered  by  the  in- 
strument. The  effect  was  such  that  the  intensity 
and  timbre  of  the  voice  of  the  person  speaking  into 
the  transmitter  were  preserved  at  the  receiver  with 
almost  their  original  value. 


LaCrosse  Telephone  Company. 

Few  of  the  Independent  telephone  companies  date 
back  to  February,  1S93,  which  was  the  time  of  the 
incorporation  of  the  La  Crosse  (Wis.)  Telephone 
company.  After  waiting  two  years  the  company  in- 
stalled its  plant.  It  was  ready  for  business  in 
May,  1895,  and  on  October  1st  operated  an  ex- 
change with  more  than  400  subscribers.  Now  the 
company  has  nearly  800  connections.  Its  rates  have 
not  varied  from  the  day  it  opened  its  plant,  and 
they  have  been  uniformly  maintained  at  $2.50  a 
month  for  business  and  $1.50  a  month  for  residence 
telephones.  When  the  rates  formerly  exacted  by 
the  Wisconsin  Telephone  company  of  $4  to  $6  for 
business  and  $3  a  month  for  residence  telephones 
are  considered,  it  is  easy  to  compute  what  the  sav- 
ing due  to  the  new  company  has  been. 


Decision    Favoring   Monopoly    in    Con- 
necticut. 

Judge  Thayer,  in  the  Superior  Court  of  New  Lon- 
don County,  Conn.,  has  decided  in  favor  of  the 
Southern  New  England  Telephone  company  the 
first  test  case  under  the  new  Connecticut  general 
telephone  act  which  compels  Independent  telephone 
projects  to  obtain  a  decision  of  the  courts  in  favor 
of  their  public  necessity  and  convenience.  In  this 
case  the  appeal  to  the  court  of  an  Independent 
company  in  New  London  is  dismissed  after  a  long 
trial. 

A  number  of  Independent  telephone  companies 
were  awaiting  the  decision,  the  effect  of  which  is 
practically  to  bar  out  of  Connecticut  telephone  cor- 
porations seeking  Independent  companies  as  a  basis 
of  operations.  The  Bell  company,  owns  34  per  cent, 
of  stock  in  the  winning  corporation,  the  monopoly 
of  which  in  Connecticut  is  considerably  strength- 
ened by  the  court's  finding. 


Daring  Wire  Thieves. 

Three  wire  thieves  played  havoc  with  the  lines 
of  the  Chicago  Telephone  company  between  Fifty- 
fifth  and  Sixty-third  streets  in  Kedzie  avenue  early 
yesterday  morning,  says  the  Chicago  Tribune  of 
April  9th.  They  used  a  horse  stolen  from  William 
Aarup,  7009  Elizabeth  street,  and  a  wagon  stolen 
from  Isaac  Golden,  6410  Halsted  street,  in  gathering 
and  carting  off  their  plunder.  Six  strands  of  wire 
were  cut  down  from  Fifty-fifth  to  Sixty-third  street. 
Just  as  the  wire  thieves  were  driving  away  Detectives 
McMullen  and  McKenna,  from  the  Englewood  Po- 
lice Station,  commanded  them  to  halt,  but  they 
leaped  from  the  wagon,  ran  under  revolver  fire  and 
escaped.  A  few  hours  later  Charles  Paulsen  was 
arrested  at  6513  Justine  street  and  locked  up  on  a 
charge  of  stealing  the  wire.  The  police  say  they 
believe  the  two  men  who  escaped  are  Fred  Kruse 
and  Joe  Spicer,  the  latter  a  one-armed  man. 


Telephone  Ownership  in  Europe. 

A  report  has  been  recently  published  by  the 
Journal  Telegraphique  as  to  the  control  of  the  tele- 
phone service  in  the  different  countries  of  Europe. 
In  France,  according  to  the  law  of  1837,  confirmed 
by  that  of  1851,  the  government,  while  reserving  the 
monopoly  of  the  telephone  service,  granted  in  1879 
three  concessions  of  five  years  to  three  companies 
for  several  different  cities.  These  three  companies 
were  afterward  consolidated  into  a  single  company, 
called  the  Societe  Generale,  and  the  government 
imposed  a  tax  of  10  per  cent,  upon  the  gross  re- 
ceipts, and  also  fixed  the  rates  for  service  and  re- 
.  served  the  right  of  construction  and  maintenance  of 
lines  joining  the  subscribers,  according  to  a  pro- 
proportional  sum  paid  by  the  societe.  The  govern- 
ment also  provided  for  the  purchase  of  the  exchanges 
at  their  estimated  value  at  the  expiration  of  the  con- 
cession. In  1883  the  government  opened  on  its  own 
account  three  urban  systems,  and  in  1884  three  oth- 
ers, but  it  confirmed  for  five  years  more  the  conces- 
sions of  the  Societe  Generale.  In  1886  a  bill  was 
presented  to  the  French  Parliament,  according  to 
which  the  monopoly  was  to  be  granted  to  a  new 
company,  which  should  purchase  the  plants  of  the 
Societe  Generale  and  of  the  government,  and  after 
35  years  these  would  become  the  property  of  the  state. 
This  project  was,  however,  rejected.  On  the  1st  of 
September,  1S89,  the  concessions  of  the  Societe  Gen- 
erale expired,  and  the  government  took  possession 
of  the  lines  and  stations.  The  question  of  indemnity 
was  the  subject  of  a  long  debate  by  the  judicial  com- 
mittee; the  society  demanded  15,000,000  francs,  and 
an  arbitration  committee,  appointed  for  the  purpose, 
reduced  this  to  10,000,000,  but  the  government  re- 
fused to  pay  more  than  5,000,000  francs.  It  is  not  , 
known  at  what  figure  the  matter  was  finally  settled. 
Since  1889  the  telephone  systems  have  been  entirely 
operated  by  the  government,  which  constructed  the 
first  interurban  line  in  1885.  At  present  nearly  all 
the  cities  are  interconnected,  and  communicate  with 
London,  Brussels  and  Switzerland.  According  to 
the  statutes,  the  government  constructs  the  inter- 
urban lines,  when  the  muncipalities,  establishments 
or  syndicates  interested  have  furnished  the  required 
sums  for  construction.  The  latter  are  to  be  reim- 
bursed by  the  receipts  of  the  lines. 

In  Luxembourg  the  state  controls  the  telephone 
system.  According  to  the  law  of  1884,  the  installa- 
tion of  telephone  stations  was  declared  a  state  mon- 
nopoly,  which  gave  a  great  impetus  to  the  system, 
especially  in  the  case  of  interurban  service. 

In  Norway  the  telephone  system  is  controlled  en- 
tirely by  private  companies  or  co-operative/  so- 
cieties. As  to  the  interurban  lines,  the  government 
receives  a  sum  equal  to  the  diminution  of  the  tele- 
graphic receipts,  and  also  obliges  the  holders  of 
concessions  to  send  over  their  lines  telegraphic  mes- 
sages at  the  ordinary  rates. 

The  Roumanian  government,  on  the  contrary,  has 
always  refused  to  give  concessions  to  private  com- 
panies, and  assumes  entire  control  of  the  urban  and 
interurban   service. 

In  Russia  the  government  possessed  in  1S87  two 
urban  systems  and  had  granted  concessions  for  12 
systems  to  private  companies.  In  1896  the  state 
controlled  56  systems  and  the  companies  II.  The 
interurban  service  is  controlled  entirely  by  the  state. 
The  Swedish  systems,  urban  and  interurban,  on 
short  lines,  are  operated  by  the  government,  by  pri- 
vate companies  and  by  co-operative  societies.  The 
interurban  service  on  long  lines  is  reserved  exclu- 
sively by  the  state.  Since  1SS1  the  government  has 
installed  a  number  of  systems  of  both  kinds  on  its 
own  account,  and  bought  a  number  of  the  private 
systems,  the  total  sum  expended  for  this  purpose 
between  18S1  and  1896  being  $2,720,000.  The  pro- 
portion of  state  to  private  lines  was  in  1886  as  one 
to  6.7,  but  in  1896  the  proportion  stood  in  favor 
of  the  government  as  one  to  0.68,  showing  that  the 
state  has  a  virtual  monopoly  of  the  system. 

In  Switzerland  the  government  purchased  the 
urban  system  of  Zurich,  the  only  one  for  which  a 
private  concession  had  been  given,  this  having 
been  granted  to  the  Bell  company,  and  since  then 
it  has  operated  all  the  existing  systems.  To  these 
a  great  development  has  been  given  in  the  last  few 
vears. 


State  Supervision  in  Massachusetts. 

The  Massachusetts  Legislature  has  substituted  a 
minority  report  and  bill  to  place  telephone  and  tele- 
graph companies  under  the  supervision  of  the  Gas 
and  Electric  Light  Commission  for  the  adverse  ma- 
jority report  from  the  committee  having  the  mat- 
ter in  charge.  (See  Western  Electrician  of  March 
31st,  page  206.)  This  action  was  taken  by  a  vote 
of  99  to  31  in  the  lower  branch,  and  the  bill  is  likely 
to  pass.  

This  story  comes  from  Greytown,  Natal:  It  ap- 
pears that  the  telephone  operator  there  was  speaking 
with  his  confrere  at  the  Dundee  camp  when  the 
Dundee  fight  wras  going  on,  and  the  sounds  of  the 
battle  could  be  distinctly  heard  on  the  telephone  at 
Greytown,  which  must  be  some  70  miles,  as  the 
crow  flies,  from  the  scene  of  action.  The  con- 
versation was  subject  to  frequent  jerky  interrup- 
tions, one  of  them  being  an  ejaculation  from  the 
Dundee  operator,  who  said:     "For  God's  sake,  wait 

a  second;  here's  a  shell  in  my  tent!"     Then, 

in  a  moment  after:     "It's  all  right;  go  on.     I've  got 
the  bally  thing  at  my  feet — it's  not  charged." 


Telephone  Statistics  of  New  South 
Wales. 

Telephony  in  New  South  Wales  is  gradually  gain- 
ing in  popularity.  During  the  year  1899  263  new 
subscribers  were  connected  to  the  central  exchange 
in  Sydney,  977  to  suburban  exchanges  and  236  to 
country  exchanges,  bringing  the  total  number  of 
subscribers  to  the  Sydney  exchanges  to  6,694  (of 
which  3,322  are  on  the  central),  and  the  total  of 
country  exchanges  to  S62 — a  grand  total  of  7,556. 
The  number  of  instruments  in  use  on  December  31, 
1899,  was  10,119,  including  private  telephones  and 
extension  instruments.  On  that  date  the  number 
of  exchanges  working  was:  Central  exchange,  one; 
suburban  exchanges,  23;  country  exchanges,  14; 
total,  3S,  against  33  for  1898.  There  are  71  out- 
going and  118  in-coming  trunk  wires  at  the  central 
exchange,  50  trunk  lines  between  suburban  ex- 
changes, and  three  long-distance  trunk  lines  from 
Sydney  to  Newcastle,  Bathurst  and  Katoomba.  All 
three  of  the  latter  were  opened  in  1899. 


The  Union  Telephone  company  has  been  incor- 
porated at  Rockland,  Me.,  to  construct  and  operate 
telephone  lines,  with  a  capital  of  $5,000. 
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"Federal  Salt"  Dry  Battery. 

The  Federal  Battery  company  of  New  York,  which 
manufactures  Federal  salt  and  Federalite  for  bat- 
teries, is  now  ready  to  deliver  its  Federal  salt  non- 
polarizing  dry  batteries  in  any  quantity.  The  com- 
pany asserts  that  this  cell  will  do  more  work  and 
stand  higher  in  voltage  and  amperage  during  the 
whole  life  of  the  cell  than  any  dry  battery  on- the 
market. 

By  using  Federal  salt  and  specially  prepared  ma- 
terials, and  employing  only  expert  workmen,  the 
company  says  that  it  is  turning  out  a  dry  battery 
that  will  demand  the  attention  of  electricians  all 
over  the  country.  The  batteries  have  been  tested 
on  all  kinds  of  work  with  much  success,  especially 
in  telephone  service.  A  report  made  by  a  well 
known  batten'  expert  is  reported  to  give  the  follow- 
ing data: 

A  sparking  test  made  with  a  Ruhmkorff  coil  and 
one  Federal  salt  dry  cell  showed  that  a  spark  would 
jump  across  an  atmospheric  gap  of  three-eighths 
of  an  inch,  while  other  cells  would  only  jump  one- 


Large  Sturtevant   Electric   Fan. 

The  speed  at  which  a  fan  operates  has  a  marked 
influence  upon  the  power  required,  for  the  work 
increases  as  the  cube  of  the  number  of  revolutions. 
For  fans  operating  at  very  high  speed,  the  diameter 
of  lite  motor  is  sometimes  even  greater  than  that 
'•i  the  fan.  This  is  true  when  high  pressures  are  to 
lie  produced,  as  is  necessary  in  forge  and  cupola 
practice. 

For  the  driving  of  ventilating  fans  at  moderate 
speed  and  pressure  a  smaller  motor  is  evidently 
available.  For  this  reason  the  motor  attached  to  the 
fan  herewith  illustrated  appcr.rs  small  in  proportion 
to  the  size  of  the  fan.  This  in  part  results  from 
the  fact  that  the  motor  is  of  the  eight-pole  type  and 
of  high  efficiency.  The  field  rings  of  the  motor 
tire  supported  by,  and  centered  within,  three  lugs 
projecting  from  the  cast-iron  plate  which  is  bolted 
to  the  side  of  the  fan.  The  motor  shaft  extends 
through  the  fan  wheel  and  is  supported  in  a  box 
placed  in  the  inlet  of  the  fan. 

The  field  ring  of  the  motor  is  of  wrought-iron,  as 


federal  Salt 


"FEDERAL  SALT"  DRY  BATTERY. 

thirty-second  of  an  inch,  and  two  in  series  only  one- 
fourth  of  an  inch.  Another  test  is  thus  reported: 
"Four  Federal  salt  dry  cells  were  connected  in 
multiple  scries,"  making  68  breaks  a  minute  for 
23  hours,  nine  hours  one  day  and  14  hours  the  next 
day.  The  coil  was  arranged  so  the  spark  would 
jump  an  atmospheric  gap  of  three-eighths  of  an 
inch.  During  the  entire  run  some  97,000  sparks 
were  thrown  across  this  gap  without  a  single  fail- 
ure, and  at  the  end  of  the  test  the  electromotive 
force  showed  no  perceptible  loss." 

For  telephones  the  cells  are  said  to  have  been 
used  over  50  times  a  day  for  more  than  three  months 
and  still  stand  at  1.4  volts  after  resting  over  night. 
The  great  lasting  power,  quick  recuperation  and 
ability  to  stand  without  deterioration  of  the  Federal 
salt  battery  are  said  to  be  points  in  its  favor. 


Navy  Department    Agrees  to  Purchase 
the  Holland. 

It  is  stated  in  a  Washington  dispatch  that  an  ar- 
rangement has  been  effected  between  the  Navy  De- 
partment and  the  Holland  Submarine  Torpedo  Boat 
company,  by  which  the  government  will  come  into 
possession  of  the  Holland  and  secure  compensation 
for  the  amount  paid  to  the  Holland  company  for 
the  construction  of  the  Plunger,  if  that  vessel  is 
not  completed  in  accordance  with  the  contract.  It 
is  now  said  that  the  department  has  agreed  to  pur- 
chase the  Holland  for  $150,000.  In  accordance  with 
the  purchase  arrangements,  the  company  has  agreed 
to  deposit  $90,000  with  the  government  as  a  guar- 
antee that  it  will  finish  the  Plunger.  The  amount 
to  be  deposited  represents  the  total  payments  to  the 
Holland  company  for  its  work  on  that  vessel.  Con- 
gress has  appropriated  money  for  the  purchase  or 
construction  of  three  submarine  torpedo  boats.  Of 
this  $240,000  represents  the  price  to  be  paid  for  the 
Holland  and  the  amount  to  be  expended  on  the 
Plunger.  It  is  probable  that  the  government  will 
construct  the  third  boat  after  experimenting  with 
the  Holland.  The  Holland  is  at  the  Washington 
Navy  Yard.        

Toledo,  O.,  capitalists  will  look  into  the  pro- 
jected electric  railway  from  La  Crosse,  Wis.,  to 
Mcrrillan  Junction,  and  if  they  find  it  what  has  been 
hoped,  will  proceed  to  construct  the  line. 


LARGE  STURTEVANT  ELECTRIC  FAN. 

are  likewise  the  pole  boxes,  which  are  provided  with 
shoes  of  special  form  which  render  the  machine 
capable  of  extreme  variation  in  lead  without  spark- 
ing or  adjustment  of  the  brushes.  The  shape  is  such 
that  the  windings  present  the  greatest  amount  of 
radiating  surface,  so  that  perfect  ventilation  results. 
This  type  of  motor  was  designed  for  comparatively 
low  speed,  but  high  efficiency,  and  therefore  special 
care  was  taken  in  the  design  of  the  armature. 

The  coils  are  built  up  of  laminated,  slotted  disks. 
These  disks  are  solidly  clamped  between  brass  rings, 
having  teeth  to  correspond  with  the  core  teeth, 
which  support  them  at  both  edges  of  the  core.  The 
teeth  are  not  only  protected  in  this  manner,  but  a 
smooth  and  well-rounded  corner  is  presented  for 
the  support  of  the  slot  insulation.  A  commutator 
of  large  diameter  is  employed,  with  pure  drop- 
forged  copper  segments.  Carbon  brushes  with 
self-adjusting  and  self-feeding  holders  are  employed. 
A  tripod  support  upon  each  side  carries  the  ring 
oiler   bearings. 

This  fan  and  motor  were  both  designed  and  built 
by  the  E.  F.  Sturtevant  company  of  Boston,  Mass.. 
which  is  busily  engaged  in  turning  out  electric  fans 
in  great  variety  and  great  range  of  capacity. 


Strike    of    Power-house    Employes    of 
Chicago  City  Railway. 

A  strike  of  100  employes  in  the  electric  power 
houses,  of  the  Chicago  City  Railway  company  tied 
up  170  miles  of  electric  lines  between  the  rush  hours 
of  six  and  eight  o'clock  on  the  evening  of  April 
fth  and  crippled  the  whole  service  for  the  balance 
of  the  night.  The  men  who  went  out  objected  to 
1  lie  change  from  an  eight  to  a  12-hour  day  without 
proportionate  increase  of  pay.  They  were  engi- 
neers, generator  men,  oilers,  firemen  and  coal  pass- 
ers. Their  wages  ranged  from  $1.50  to  $3  a  day. 
At  bottom  the  strike  seems  to  have  been  largely  due 
in  the  men's  dissatisfaction  with  the  new  St.  Louis 
administration  of  the  company.  However,  the 
places  of  the  strikers  were  filled  without  great  diffi- 
culty. A  secret  movement  is  said  to  have  been 
started  to  organize  the  employes  of  all  the  street 
railways  in  the  city  into  a  union,  to  be  known  as  the 
Street  Railway  Employes'  association  of  Chicago. 


New  Unipolar  Dynamo  or  Motor. 

By  James  Asher. 

It  is  the  aim  of  the  writer  to  show  herein  how  a 
unipolar  dynamo  may  be  constructed  having  only  a 
small  fraction  of  the  usual  losses  due  to  friction  of 
the    brushes. 

The  inventor  sometimes  finds  it  advisable  to  do 
exactly  the  opposite  of  what  is  usually  done. 

Consider  the  type  of  unipolar  disk  machine  used 
by  Professor  Michael  Faraday  of  London  nearly 
70  years  ago.  It  was  invented  in  nearly  the  same 
form  and  used  as  a  miniature  motor  by  Barlow,  sev- 
eral years  before.  Faraday's  machine  consists  in 
a  copper  disk  made  to  rotate  with  its  edge  between 
the  limbs  of  a  permanent  magnet  of  U  shape.  A 
current  of  electricity  is  thereby  generated,  which 
Hows  cither  from  the  center  to  the  circumference  of 
the  disk  or  in  the  opposite  direction,  according  to 
the  direction  in  which  the  disk  is  turned.  In  this 
machine  the  bend  of  the  magnet  is  outward,  or 
farther  from  the  center  of  the  disk  than  are  the 
poles  of  the  magnet.  The  magnet  is  stationary, 
consequently  the  current  is  led  either  to  or  from 
the  circumference  of  the  disk  by  a  rubbing  contact. 
In  Faraday's  machine  this  consisted  in  a  flat  amal- 
gamated-copper wire  pressed  against  the  edge  of 
the  disk  between  the  limbs  of  the  magnet. 

In  attempting  to  improve  the  unipolar  dynamo  the 
writer  decided  that  it  was  utterly  wrong  to  have 
the  bend  of  the  magnet  farthest  from  the  center  of 
the  disk.  It  occurred  to  me  that  if  the  bend  of 
the  magnet  were  passed  through  a  hole  at  the  cen- 
ter of  the  disk  we  should  then  be  able  to  lead  the 
current  from  the  shaft  on  which  the  magnet  was 
mounted,  thence  radially  along  the  disk  armature, 
and  lead  off  the  current  by  a  thick  wire  fastened 
to  the  circumference  of  the  disk.  The  bend  of  the 
magnet  would  virtually  be  part  of  the  shaft.  The 
magnet  would  then  be  mechanically  rotated  instead 
of  the  armature.  There  would  be  no  rubbing  con- 
tact on  the  outer  edge  of  the  armature  disk. 

So  far  only  one  magnet  has  been  supposed  to  be 
used,  and  it  covers  only  a  small  part  of  both  sides 
of  the  disk,  instead  of  covering  the  whole  of  both. 
Reversing  Faraday's  design  in  the  way  I  have  de- 
scribed, the  machine  would  not  be  symmetrical.  The 
machine  would  be  driven  with  difficulty  because  of 
centrifugal  force  acting  in  the  magnet,  thereby  caus- 
ing great  strains  on  the  bearings  of  the  electric 
machine.  Of  course,  this  difficulty  could  be  over- 
come by  using  a  counterpoise  to  balance  the  mag- 
net. Common  sense,  however,  would  direct  the  in- 
ventor to  place  a  second  magnet  diametrically  op- 
posite the  first,  having  its  bend  in  contact  with  the 
bend  of  the  first  magnet,  having  likewise  the  disk 
between  its  limbs  and  its  poles  pointing  outward. 
Poles  of  the  same  name  must  be  on  the  same  side 
of  the  disk.  As  the  bends  of  the  magnets  are  sup- 
posed to  be  in  contact  with  each  other,  and  yield 
no  external  magnetism,  we  may  suppose  this  pair 
of  magnets  to  be  made  of  only  one  piece  of  steel 
having  the  shape  of  a  narrow  letter  H.  Additional 
magnets  similar  to  those  just  described  may  all  be 
supposed  to  have  a  neutral  part  in  common,  which 
may  be  regarded  as  part  of  the  shaft.  Suppose  the 
disk  completely  inclosed  by  an  indefinite  number  of 
magnets  having  a  neutral  part  in  common.  We  now 
have  two  thick  circular  magnetized  disks  united  at 
their  centers  by  a  short  cylinder. 

The  magnet  has  been  supposed  to  be  permanent. 
But  because  permanent  magnets  do  not  retain  great 
magnetic  force  we  may  suppose  this  field  magnet 
to  be  magnetized  by  an  electric  current  which  passes 
along  insulated  wire  wound  on  two  spools  concentric 
with  the  shaft  and  the  neutral  part  of  the  magnet. 
One  spool  of  wire  is  fastened  to  one  side  and  the 
other  spool  is  fastened  directly  opposite  and  to  the 
other  side  of  the  armature. 

The  inner  faces  of  the  magnet  should  be  at  some 
distance  from  the  sides  of  the  armature,  except  near 
the  circumference,  where  they  should  be  as  near  as 
possible  to  the  sides  of  the  armature  without  actual 
contact,  for  two  reasons.  The  first  is  that  a  cavity 
will  be  formed  in  which  the  two  stationary  spools 
of  exciting  wire  fastened  on  the  two  sides  of  the 
armature  may  be  inclosed.  The  second  reason  is 
that  lines  of  force  from  the  magnet  will  have  little 
chance  to  pass  from  one  inner  face  of  the  magnet, 
through  the  armature  and  into  the  other,  except  near 
the  circumference  where  the  speed  is  greater.  A 
more  powerful  current  will  be  obtained. 

In  the  actual  construction  of  the  magnet  the 
cylindrical  or  neutral  part  should  be  cut  across  neai 
one  of  the  magnet's  disks.  The  armature  having  a 
hole  at  its  center  may  then  be  set  in  its  place.  In 
other  words,  the  hole  may  be  slipped  over  the 
cylindrical  or  neutral  part.  Suitable  contact  springs 
or  brushes  on  the  circumference  of  the  hole  in  the 
armature  may  press  against  the  neutral  part  of  the 
magnet.  The  other  disk  of  the  magnet  may  then  be 
screwed  tightly  against  the  neutral  part.  A 
hole  through  both  disks  of  the  magnet  and 
through  the  neutral  part,  in  the  direction  of  its 
length,  allows  the  insertion  of  the  shaft.  On  this 
shaft  the  magnet  must  be  firmly  fastened.  The  lower 
part  of  the  armature  should  be  secured  to,  and  in- 
sulated from,  the  base  of  the  machine.  The  electric 
current  may  cither  enter  or  leave  the  shaft  by  brushes 
pressing  against  the  shaft  near  one  of  the  bearings. 
The  current  may  either  leave  or  enter  the  machine 
by  a  stout  wire  fastened  to  the  edge  of  the  armature. 

It  may  be  thought  that  the  wire  intended  to  carry 
electric  currents  to  and  from  the  spools  of  wire  to 
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energize  the  field  magnet  would  be  unable  to  do  so 
because,  in  both  entering  and  in  leaving,  the  wire 
is  cut  by  lines  of  force.  It  extends  both  in  entering 
and  in  leaving  along  a  radial  slot  in  the  armature. 
But  we  find  that  the  current  is  helped  in  one  direc- 
tion as  much  as  it  is  hindered  in  the  opposite  direc- 
tion; consequently,  there  is  no  disturbance  of  the 
current  employed  to  energize  the  field  magnet. 

Should  there  be  any  liability  of  currents  passing 
along  the  armature  in  other  than  radial  directions, 
the  armature  may  have  numerous  very  narrow 
radial  slots  extending  from  near  the  circumference 
nearly  to  the  center.  Such  radial  slots  would  not 
impair  the  steadiness  of  the  electric  current  in  the 
slightest  degree. 

The  armature  should  be  made  of  iron  or  of  steel. 
Professor  George  Forbes'  unipolar  dynamo  has  an 
iron  armature.  Iron  is  less  costly  than  copper.  An 
iron  armature  is  stronger  and  helps  the  lines  of  force 
to  pass  from  one  face  of  the  field  magnet  to  the  op- 
posite face.  Iron  has  unequaled  magnetic  permea- 
bility, but  copper  hinders  instead  of  helps  the 
lines  of  force  to  pass  from  one  face  of  the  field 
magnet  to  the  other  face.  If  we  hang  up  a  piece  of 
copper  before  either  pole  of  a  powerful  magnet  it 
will  dart  away  in  order  to  avoid  the  passage  of  lines 
of  force  through  its  mass.  The  armature  of  our 
machine  must  have  considerable  thickness  in  order 
tc  be  sufficiently  rigid.  There  will  be  no  difficulty 
in  securing  sufficient  conductivity  in  any  iron  arma- 
ture that  can  be  practically  used.  In  other  words, 
the  resistance  of  the  iron  armature  would  be  very 
low,  and  consequently  the  quantity  or  amperage 
would  be  very  high,  even  when  the  electromotive 
force  is  rather  low.  The  amperage  is  found  by  di- 
viding the  voltage  or  electromotive  force  by  the 
resistance;  therefore,  if  we  have  an  electromotive 
force  of  only  10  volts  in  our  machine  and  a  re- 
sistance of  only  one-twentieth  of  an  ohm,  our  cur- 
rent will  have  a  volume  of  10-^1-20,  or  200  amperes. 

The  machine,  when  intended  to  generate  enormous 
electric  currents,  may  be  constructed  double;  in 
other  words,  there  may  be  two  dynamos  on  one 
shaft.  The  double  machine  would  be  so  designed 
that  the  electric  current  would  flow  from  the  ex- 
ternal conducting  wire  fastened  to  the  circumference 
of  one  armature,  thence  radially  inward  along  the 
armature,  through  the  brushes,  along  the  shaft, 
through  the  brushes  of  the  other  armature,  thence 
radially  outward  along  this  armature  to  the  other 
external  conducting  wire  fastened  to  its  circum- 
ference. There  would  be  only  two  places  having 
rubbing  contacts  in  such  a  double  machine,  instead 
of  four,  as  in  two  separate  machines  of  equal  ca- 
pacity, and  there  would  be  only  one  shaft,  pulley, 
base,  and  pair  of  bearings,  instead  of  two. 

In  1894  Professor  Francis  B.  Crocker  of  Colum- 
bia College,  New  York,  and  Mr.  C.  H.  Parmley 
stated  that  if  two  unipolar  dynamos  which  they 
designed  were  attached  to  the  shaft  of  an  engine  of 
100,000  horsepower  they  would  generate  more 
electricity  than  was  used  by  any  two  cities  in  the 
world.  The  iron-disk  armatures  were  supposed  to 
rotate  wdiile  the  field  magnets  were  stationary.  The 
machines  were  supposed  to  be  about  17  feet  in 
diameter,  and  the  tremendously  great  current  was 
supposed  to  be  led  into  the  circumference  of  one 
armature  and  out  of  the  circumference  of  the  other 
by  a  great  number  of  brushes  pressing  against  the 
circumference  of  each  armature. 

In  the  machine  which  I  have  invented,  and  which 
I  have  herein  described,  the  cylindrical  part  against 
which  the  brushes  press  would  have  only  about 
one-eighth  of  the  wear  of  brushes  and  loss  of  power 
due  to  moment  of  friction  as  compared  with  dyna- 
mos having  brushes  pressing  against  the  armature 
at  its  circumference. 

Small  machines  of  the  writer's  design  should  work 
well  when  used  as  motors  and  supplied  with  cur- 
rents of  moderate  voltage  and  considerable  am- 
perage, such  as  those  from  primary,  secondary  and 
thermo-electric  batteries,  when  the  elements  are 
connected  so  as  to  generate  such  currents.  Among 
the  practical  applications  may  be  mentioned  the  pro- 
pulsion of  automobiles  and  electric  boats. 

Used  as  dynamos  my  machines  should  prove  use- 
ful in  short-distance  incandescent  and  arc  lighting, 
also  in  electro-plating,  electric  welding,  and  in  the 
generation  of  currents  for  electric  furnaces. 


Central-station  Prices  in  London. 

The  City  of  London  Electric  Lighting  company 
has  announced  that,  until  further  notice,  the  follow- 
ing revised  rates  of  charge  will  be  made  for  elec- 
tric energy  supplied  from  either  the  alternating  or 
continuous-current  mains:  For  motors,  2%d.  per 
unit  (as  hitherto);  for  lighting  up  to  12  units  per 
annum  per  eight-candlepower  lamp  fixed  or  its 
equivalent,  at  the  rate  of  Sd.  per  unit;  in  excess 
of  such  12  units,  2d.  per  unit.  It  is  explained  that 
12  units  per  annum  per  lamp  is  approximately  equiv- 
alent to  cne  hour's  daily  use  of  an  eight-candlepower 
lamp,  and  that  the  object  of  the  company  in  making 
these  changes  is  to  benefit  consumers  who  use  their 
lamps  for  long  hours.  In  cases  of  mixed  installa- 
tions of  many  long-hour  and  a  few  short-hour  lamps 
arrangements  will  be  made  upon  application  so  that 
consumers  may  derive  the  full  benefit  of  the  scale 
in  respect  to  their  long-hour  lamps. 

The  unit  referred  to  is,  of  course,  the  British 
Board  of  Trade  unit  or  kilowTatt-hour. 


The  Pacific  Cable  Question. 

Part  I. 

In  the  discussion  of  Captain  G.  O.  Squier's  paper 
on  "An  American  Pacific  Cable"  [Western  Elec- 
trician, January  20,  1900,  pp.  45-47],  members  of  the 
American  Institute  of  Electrical  Engineers  in  New 
York  brought  out  some  interesting  points  on  the 
Pacific  cable  problem,  now  pressing  for  settlement. 
The  following  report  of  the  discussion  is  slightly 
abridged  from  the  Transactions  of  the  Institute: 

Herbert  Laws  Webb:  I  may  say  that  I  think 
there  is  very  little  to  debate  in  Captain  Squier's 
paper  except  where  he  raises  debatable  points. 
Those  occur  in  connection  with  the  traffic,  with  the 
proposed  working  in  a  continuous  manner.  As  re- 
gards the  feasibility  of  the  scheme  itself,  I  think 
there  is  no  question  at  all  in  the  minds  of  sub- 
marine cable  engineers,  especially  as  regards  the 
American  route;  and  even  as  to  the  more  ambitious 
British  route,  firm  offers  have  been  made  to  lay  the 
whole  series  of  cables,  including  the  long  Van- 
couver-Fanning section,  so_  that  it  is  quite  evident 
that  the  most  experienced  engineers  do  not  fear 
any  difficult}',  either  on  account  of  the  great  length 
of  the  section  or  on  account  of  the  great  depth  of 
water  encountered.  The  average  depth  of  water  is 
rather  greater  than  the  average  depth  encountered 
in  other  oceans.  But  the  improvement  in  the  manu- 
facture of  submarine  cables,  the  improvements  more 
particularly  in  the  manufacture  and  protection  of 
the  sheathing,  and  the  improvement  in  the  art  of  ca- 
ble repairing  have  caused  the  fears  that  existed  about 
10  years  ago  with  regard  to  a  depth  of  3,000  fath- 
oms to  have  disappeared  from  the  minds  of  practical 
cable  men.  So  that  as  regards  the  feasibility  of  either 
scheme,-  I  think  we  all  agree  with  Captain  Squier 
that  there  is  at  present  no  doubt  whatever.  I  think 
that  the  American  scheme  is  very  much  the  prefer- 
able one  on  account  of  it  having  a  much  shorter 
distance  for  its  longest  span  than  the  British  scheme. 
There  is  no  doubt  that  the  great  length  of  3.500  miles 
that  would  be  required  in  the  section  between  Van- 
couver and  Fanning  would  seriously  limit  the  speed 
of  the  whole  series  of  cables.  That  difficulty  does 
not  exist  with  the  American  scheme,  where  the 
longest  section  is  something  under  2,500  miles — 
no  longer  than  several  of  the  present  North  At- 
lantic cables.  Then  I  think  the  American  scheme 
has  the  further  advantage  of  going  to  the  Hawaiian 
Islands,  which  are  already  an  active  center  of  trade 
and  are  no  doubt  destined  to  become  of  a  great  deal 
more  importance  than  they  are  at  present. 

Where  I  rather  take  issue  with  Captain  Squier 
is  in  the  proposal  that  the  cable  should  be  worked 
as  a  government  institution.  I  think  that  practically 
the  only  argument  in  favor  of  that  proposal  is  that 
the  government  can  raise  money  at  a  lower  rate 
of  interest  than  a  commercial  company.  The  very 
amount  of  capital  required  for  the  Pacific  cable  has 
no  doubt  deterred  private  capital  from  establishing 
it  up  to  the  present  time.  There  are  numerous  capi- 
talists in  this  country  who  have  been  anxious,  to 
lay  the  cable — gentlemen  who  have  had  good  ex- 
perience in  managing  cable  properties — but  they 
are  not  quite  willing  to  incur  the  entire  risk,  and 
have  refrained  from  active  measures  pending  some 
assistance  from  the  government.  But  I  think  that 
as  a  general  rule,  and  my  experience,  which  extends 
over  a  few  years  and  into  quite  a  number  of  dif- 
ferent countries,  is  that  the  telegraphs  and  tele- 
phones do  not  flourish  under  government  manage- 
ment. I  am  not  quite  sure  that  even  the  postoffice. 
which  has  become  by  a  sort  of  divine  right  a  govern- 
ment monopoly  in  all  countries,  would  not  furnish 
us  a  better  service  if  it  were  run  by  a  commercial 
company  or  by  commercial  companies  in  competi- 
tion. I  rather  think,  even  in  this  country,  if  com- 
mercial companies  were  operating  the  postoffice 
service,  we  would  get  better  results  than  five  days 
for  a  letter  and  its  reply  between  New  York  and 
Chicago,  or  three  days  between  New  York  and 
Boston,  and  I  think  that  a  letter  written  for  New 
York  and  posted  in  New  York  would  sometimes  be 
delivered  in  New  York  on  the  same  day.  If  you 
go  into  other  countries,  in  Europe — I  should  in- 
cline to  make  an  exception  of  Great  Britain,  be- 
cause I  think  the  British  telegraph  service  is  about 
as  good  as  you  can  find  anywhere — but  in  the  con- 
tinental countries  I  think  that  the  government  man- 
agement of  both  telephones  and  telegraphs  does  not 
give  as  good  results  as  company  management,  which 
still  exists  as  regards  telephones  in  one  or  two  coun- 
tries of  Europe,  and,  strangely  enough,  which  exists 
in  one  country  as  regards  the  postoffice.  It  was 
rather  a  surprise  to  me  to  find  only  a  few  months 
ago,  in  a  country  where  the  government  is  most 
rigid  in  its  monopoly  of  means  of  communication, 
that  there  was  a  company  operating  a  postoffice  in 
some  of  the  biggest  cities.  In  Berlin,  and  I  believe 
in  Hamburg,  there  is  a  company  running  a  post- 
office  service  for  the  local  delivery  of  letters  in  com- 
petition with  the  Imperial  Postoffice.  charging 
lower  rates  and  furnishing  a  more  rapid  service, 
and  the  Imperial  Postoffice  feels  the  competition  of 
this  company  so  much  that  it  has  taken  measures  to 
buy  it  out,  and  is  offering  to  lower  the  rates  of 
postage  for  local  letters  in  the  large  cities  if  it  ob- 
tains a  complete  monopoly  of  the  postoffice  business. 

Now  when  it  comes  to  the  proposal  of  operating 
a  cable  continuously,  of  providing  -such  rates  as  to 
attract  a  sufficient  amount  of  traffic  to  fill  up  the 
cable  the  entire  time — Captain  Squier  reckoned  on 
a  traffic  of  some  5,000,000  words  a  year  each  way — 
I    think   he   overlooks    two   or   three    characteristic 


points  of  cable  traffic.  He  evidently  counts,  by  his 
comparison  with  the  mails,  on  attracting  a  large 
amount  of  purely  personal,  private  messages.  Now 
I  think  it  may  be  taken  almost  as  an  axiom  that  the 
urgency  of  private  communications  varies  inversely 
as  the  distance  that  you  are  apart.  Private  mes- 
sages, as  a  rule,  private  telegrams,  refer  either  to 
making  appointments  or  to  breaking  appointments 
or  to  making  excuses  for  not  keeping  appointments. 
They  are  generally  addressed  by  people  who  arc 
close  together,  who  are  in  the  same  country,  within 
a  few  miles  of  each  other,  or  in  the  same  city.  I 
think  the  large  majority  of  private  telegraph  mes- 
sages are  caused  by  the  people  who  send  them  hav- 
ing to  meet  shortly,  or  having  met  shortly  before, 
or  not  having  been  able  to  meet — the  message  of 
congratulation  and  similar  communications  prob- 
ably make  up  a  very  small  proportion  of  the  total 
number  of  private  telegrams.  Now  it  seems  to  me 
that  when  you  get  away,  when  you  are  separated 
by  the  sea,  there  is  very  little  occasion  to  send  urgent 
private  messages.  As  a  rule,  the  urgent  private 
messages  that  go  by  cable  are  on  matters  of  life 
and  death;  you  would  send  those  anyhow,  no  matter 
what  the  cost  was,  and  I  don't  think  a  lowering  of 
the  rate  will  induce  any  very  large  increase  of  pri- 
vate messages.  You  cannot  imagine  the  ordinary 
letters  that  people  write  to  each  other  when  they 
are  separated  by  the  sea  being  condensed  in  any 
possible  manner  so  as  to  go  in  a  cablegram.  I 
happen  to  have  relatives  all  over  the  world  and  it 
seldom  occurs  to  me  to  write  at  all  to  the  most 
distant  ones,  and  certainly  it  never  would  occur 
to  me  to  send  them  a  telegram  at  any  price.  That 
is  my  experience,  and  I  think  it  is  largely  that  of 
others. 

Then  I  think  it  is  overlooked  in  this  proposition 
that  the  great  difference  in  time  between  places  sep- 
arated longitudinally  by  the  oceans  causes  even  busi- 
ness messages  not  to  be  of  great  urgency  as  re- 
gards hours.  If  I  am  in  an  office,  say  in  New 
York,  and  get  a  telegram  from  London  requiring 
a  reply,  if  that  comes  in  in  the  middle  of  the  day 
it_  makes  no  practical  difference  whether  I  send 
trie  reply  during  the  remainder  of  the  working  day 
or  at  night,  because  it  is  already  four  or  five  o'clock 
in  the  afternoon  in  London,  and  it  makes  no  prac- 
tical difference  whether  they  receive  a  business  tele- 
gram at  that  hour  in  the  afternoon  or  the  next  morn- 
ing. So  that  if  there  was  a  night  rate,  a  lower 
rate  during  the  night,  I  think  the  majority  of  busi- 
ness telegrams  would  be  kept  for  that  night  rate, 
and  that  would,  of  course,  apply  very  much  more 
in  the  case  of  a  Pacific  cable,  where  the  difference 
of  time  is  much  greater.  Between  New  York  and 
Manila  the  difference  of  time  is  11  hours,  so  that 
what  is  our  night  is  practically  their  day,  and  if  there 
were  a  night  rate  it  would  simply  mean  that  all  the 
business  messages  which  have  to  go  anyhow  would 
go  at  night,  instead  of  going  in  the  day.  I  think 
that  is  the  reason  why  no  night  rate  has  ever  been 
instituted  by  the  Atlantic  cables.  You  could  not 
have  a  finer  opportunity  for  experimenting  with 
rates  and  adopting  differential  rates  than  in  the  At- 
lantic cables.  There  are  practically  no  two  coun- 
tries in  the  world  where  private  and  social  relations 
are  so  intimate  as  between  England  and  America, 
and  there  are  probably  no  two  countries  where  the 
business  relations  are  so  close,  and  it  seems  to  me 
if  it  were  possible  to  differentiate  the  rates  other 
than  by  the  ordinary  difference  between  press  and 
business  messages  and  government  messages,  if  it 
were  possible  to  introduce  a  night  rate  for  purely 
private  messages  which  would  yield  a  profitable 
result.  I  think  it  would  have  been  done  already. 

T.  E.  Hughes:  There  is  one  question  I  would 
like  to  ask  Captain  Squier  in  connection  with  his 
suggestion  of  having  a  connection  between  the  pro- 
posed British  cable  and  the  proposed  American  ca- 
ble, what  influence  would  it  have  on  the  operation 
of  the  American  cable  if  the  English  cable  be  under 
government  control  »nd  the  American  cable  under 
the  control  of  a  corporation?  It  occurs  to  me  that 
there  is  a  point  there  that  is  decidedly  in  favor  of 
American  government  control.  For  instance,  if 
there  should  be  any  difficulty  between  the  nations  in 
the  Far  East,  they  might  arbitrarily  exclude  Ameri- 
can messages;  but  if  by  treaty  our  business  could  be 
switched  around  on  the  English  cable  a  condition 
would  arise  to  protect  our  interests,  while  under  a 
commercial  control  such  condition  could  not  exist. 

Again,  the  gentleman  who  has  just  addressed  us 
takes  up  the  discussion  of  a  differential  rate.  While 
possibly  his  remarks  apply  in  so  far  as  a  night  rate 
and  a  day  rate  may  exist,  yet,  taking  our  business 
with  our  extreme  Pacific  possessions — the  Philip- 
pines— where  we  are  under  a  two  weeks'  delay,  or 
in  other  words,  two  weeks  to  reach  them  other 
than  by  cable,  it  occurs  to  me  that  a  sliding  scale 
would  decidedly  operate  in  favor  of  the  operation 
of  the  cable.  In  other  words,  a  cablegram  to  be 
delivered  to  Manila  subject  to  delay  of  one,  two, 
three,  four,  or  even  five  days,  could  be  transmitted 
at  a  mere  nominal  cost  as  compared  with  the  in- 
stantaneous delivery,  and  still  make  a  10-day  issue 
in  favor  of  the  use  of  the  cable. 

Another  point  arises  as  to  whether  there  is  any 
data  extant  as  to  what  revenue  could  be  anticipated 
on  operating  an  American  cable  as  to  its  commer- 
cial revenue  as  compared  with  what  we  know  (and 
the  author  has  so  exhaustively  given  us)  the  United 
States  government  is  to-day  paying.  In  other 
words,  what  percentage  of  the  entire  amount  of 
business  being  done  with  our  Philippine  possessions 
does  that  represent?     If  the  government's  contribu- 
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tion  is  50  per  cent.,  of  course,  we  can  see  that  the 
net  revenue  to  a  commercial  corporation,  or  the 
government  itself,  would  be  double.  I  am  interested 
as  to  whether  such  data  is  available. 

Captain  Squier:  In  answer  to  Mr.  Hughes'  re- 
marks I  will  say  in  regard  to  the  other  data  that 
it  has  been  a  great  deal  of  trouble  to  get  this  data 
together,  and  we  have  written  to  the  press  all  over 
the  country  a  circular  letter  asking  them  to  give  us 
an  account  of  their  Philippine  business.  We  know 
what  rate  I  hoy  pay.  1  have  not  given  it,  purposely 
in  this  article,  because  I  do  not  care  to  at  this  time. 
We  asked  them,  provided  they  are  at  perfect  lib- 
erty to  do  so,  to  furnish  us  with  information  of  what 
their  cable  bills  are  monthly  for  the  last  six  or 
seven  months.  As  I  say,  it  is  difficult  to  get  this 
together,  and,  unfortunately,  now  I  have  not  it  at 
hand.  It  is  coming  in  gradually,  and  we  hope  to 
have  something  before  very'  long — not  what  will  be 
done,  but  what  is  being  done  now.  We  know  what 
the  government  is  paying.  It  is  paying,  approxi- 
mately, $1,000  a  day  in  cash  to  foreign  corpora- 
tions for  messages.  There  is  no  question  about  that, 
for  we  have  counted  the  words.  We  also  know 
that  the  short  span  of  cable,  about  600  miles  long, 
from  Hongkong  to  Manila,  the  cost  of  which  could 
not  have  been  more  than  half  a  million  dollars,  is 
now  earning  75  cents  a  word  for  every  word  that 
goes  over  it,  and  that  is  three  times  the  rate  to 
Europe,  and  is  the  interest  on  3%  million  dollars, 
enough  to  lay  a  whole  Atlantic  cable.  This  com- 
pany had  from  Spain  a  cable  right  to  land  in  the 
Philippine  Islands,  and  that  is  the  price  they  are 
exacting  now.  The  other  data,  I  am  sorry  to  say, 
is  not  in  hand,  and  the  general  data  that  I  gave — 
$150  a  mile — is  taken  from  the  average  earning  power 
of  all  the  long  cables  of  the  world.  I  believe  that  to 
be  a  very'  low  estimate.  I  have  merely  given  it 
for  what  it  is  worth.  I  have  no  doubt,  from  what 
I  can  learn,  that  this  enterprise  will  be  a  paying 
enterprise  from  the  very  beginning,  and  particu- 
larly if  it  is  a  government  enterprise,  'because  the 
government  can  do  it  cheaper  than  anyone  else. 
It  can  borrow  money  cheaper,  and  is  not  required  to 
earn  any  dividends  at  all,  simply  earn  the  interest 
on  the  money  and  keep  the  plant  maintained  as  a 
permanent  asset,  making  prudent  provision  for  a 
sinking  fund. 

In  regard  to  the  other  points  that  were  brought 
up — in  regard  to  differential  rates — I  have  been  un- 
able to  come  to  any  other  reasonable  conclusion 
than  the  one  that  a  cable,  particularly  a  Pacific  cable, 
should  be  operated  all  the  time.  I  cannot  see  any 
reason  for  not  operating  continuously,  for  the  rea- 
sons which  I  have  given  in  this  paper,  that  the 
operators  sit  there,  and  it  practically  costs  nothing 
more  to  maintain  it  than  if  you  did  not  operate  it. 
You  have  to  keep  the  cable  ships,  etc.  The  cable 
does  not  deterioriate  by  sending  messages,  and  it 
does  not  harm  it  in  the  least.  If  the  cable  is  idle 
for  an  hour,  it  is  an  absolute  loss  to  the  world.  I 
would  say,  send  to  the  press  for  nothing  rather  than 
allow  it  to  be  idle.  It  is  a  case  of  a  $10,000,000 
plant  idle  for  four  or  five  hours  in  the  day,  when 
it  doesn't  cost  any  more  to  use  it  than  it  does  not 
fi  use  it.  But  if  it  is  a  government  enterprise,  with 
all  of  our  soldiers  in  the  Philippines,  and  people 
blockading  Washington  to  get  information,  if  there 
are  any  idle  periods,  I  am  sure  they  could  be  used 
to  advantage  to  communicate  with  the  Philippines 
It  is  really  pathetic  to  witness  the  large  amount 
that  is  charged  to  send  a  few  words  to  the  Philippine 
Islands,  which  is  now  being  filled  up  with  our  rel- 
atives and  friends,  whom  we  wish  to  communicate 
with.  I  remember  one  particular  instance,  in  the 
last  day  or  two,  where,  at  the  end  of  four  days,  a 
father  had  spent  something  like  $100  to  find  out 
whether  a  bullet  had  gone  through  his  son's  body 
01  not.  This  is  an  actual  case,  and  such  cases  are 
occurring  now  all  the  time,  and  the  rates  are  pro 
hibitive  and  absolutely  limit  the  kind  of  traffic 
The  difference  of  time  betv*:en  the  countries  that 
has  been  mentioned — of  course,  that  is  understood 
very  well.  It  is  well  known  on  any  long  cable,  but 
you  have  such  a  leeway  in  the  time.  Your  only 
competitor  is  a  mail  ship,  which  requires  two  or 
three  weeks,  and  the  objection  that  patrons  would 
all  take  the  night  rate,  or  the  cheap  rate,  seems 
to  me  erroneous. 

'  II  course,  when  you  attempt  to  establish  a  series 
<if  differentia]  rates,  as  indicated,  you  would  prob- 
ably first  set  it  wrong.  You  might  guess  at  it,  and 
say  for  class  No.  2  the  rate  will  be  half  what  the 
maximum  rate  is.  You  might  allow  on  the  back 
of  the  blank  three  or  four  hours  for  delivery.  In 
t.ther  words,  readjust  the  rates  frequently,  until 
you  Grid  nut  what  is  the  exact  schedule  of  rates 
that  would  fill  the  cable  continuously.  Such  a  series 
of  rates  would  be  easily  found.  We  might  even 
classify  traffic  into  10  or  12  different  classes,  if  nec- 
essary- We  have  now  four  classes  in  the  mail  mat- 
1.  r  on  the  steam  train  between  here  and  San  Fran- 
cisco. If  we  have  a  single  thread  between  here  and 
another  hemisphere,  I  cannot  see  why  we  should 
1  Lt  it  be  idle  at  all.  I  cannot  see  any  reason 
why  it  should  not  be  used  continuously,  because  you 
Ussify  the  business  in  as  many  classes  as  ex- 
perience  indicates  is  necessary.  You  might  have  a 
right-of-way  rate,  which  would  be  the  very  highest 
vhen  a  man  wants  his  message  to  go  at  once, 
and  the  next  rate  might  be  very  close  to  that  rate. 
If  you  find  that  they  are  all  taking  this  second  rate, 
you  would  simplv  move  it  up  so  near  the  first  that 
they  would  not  find  it  sufficiently  advantageous: 
so  that  I  should  think  that  four,  or  five,  or  six  dif- 
ferent rates  could  be  adopted,  and  the  last  would 
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involve,  say,  a  week's  delay.  Classify  all  traffic, 
and  when  slack  time  comes  send  them  in  their  order. 
It  simply  uses  those  idle  hours  that  are  no  use  to 
anyone  at  present,  and  costs  nothing  except  the 
price  of  the  operating  clerks,  which,  as  I  have  shown, 
is  an  inconsiderable  amount  of  the  total  annual 
expense  of  the  plant.  You  simply  require  an  in- 
significant expense  to  use  a  $10,000,000  or  $12,000,000 
plant.  From  a  business  standpoint,  it  is  a  most 
unique  set  of  circumstances.  In  a  manufacturing 
plant  you  cannot  run  at  all  times,  because  the  plant 
wears  out,  and  the  coal  bill  is  too  large,  and  you 
have  to  engage  too  many  more  employes.  Refer- 
ring to  the  Atlantic  cables,  they  are  not  now  op- 
erated continuously,  but  I  believe  they  soon  will  be. 
I  think  the  reason  that  this  policy  has  not  already 
been  adopted  in  the  Atlantic  is  because  of  the  pe- 
culiar character  of  the  cable  business  and  the  peculiar 
history  of  ocean  cabling.  Fifty  years  ago  it  took  a 
^ood  deal  of  confidence  to  invest  any  money  in 
cable  business.  It  was  a  very  hazardous  matter, 
and  rates  had  to  be  very  high.  It  is  not  easy 
for  an  Atlantic  cable  company  now  to  do 
anything  suddenly,  even  if  it  wants  to.  They 
are  bound  up  with  their  competitors  in  mutual 
moral  obligations,  besides  legal  ones.  But  in  the 
new  field  of  the  Pacific,  if  the  cable  is  run  by  the 
government,  it  can  advance  and  treat  everyone 
fairly.  Treat  the  land  systems  perfectly  equitably. 
That  is,  turn  over  unrouted  messages  to  them  in 
an  equitable  proportion.  Have  no  favor  shown  any 
institution,  individual  or  corporation,  or  any  other 
person,  and  a  government  enterprise  is  the  only 
solution  I  can  see  to  prevent  the  extension  of  pres- 
ent monopolies,  because  any  cable  system  must 
have  traffic  arrangements  with  a  land  system.  A 
cable  is  useless  without  a  land  system  at  each  end, 
covering  the  territory  that  the  cable  is  to  serve. 
Therefore,  take  the  example  of  the  Pacific.  Sup- 
pose it  is  laid  by  a  private  corporation.  That  cor- 
poration is  immediately  obliged  to  form  some  re- 
lation with  particular  land  systems.  The  other  land 
lines  are,  of  course,  excluded  and  out  of  this  ar- 
rangement; so  that  what  happens  is  that  land  com- 
panies combine  with  the  cable,  just  as  it  is  now — 
enlarging  the  present  state  of  affairs  into  a  larger 
organization,  which  keeps  rates  so  high.  So  that 
I  see  no  wise  solution,  except  to  put  the  cable  down 
in  a  fair,  open  field  by  the  government,  treating 
everybody  alike  and  running  the  cable  simply  to 
maintain  American  commerce  itself,  not  to  earn 
dividends.  I  believe  a  Pacific  cable  will  lower  the 
through  rates,  and  it  will  probably  lower  the  Atlantic 
cable  rates  also,  because,  as  I  could  have  shown  you, 
the  present  rate  now  between  Europe  and  the  East, 
via  the  Great  Northern  and  Japan,  is  about  $1.50, 
as  I  remember,  and  over  the  southern  route,  by  the 
Eastern  and  China,  is  something  like  $1.90.  It  is 
in  evidence  before  the  British  commission  that  the 
Canadian  Pacific  railway  has  agreed  to  lay  down 
messages  in  Vancouver  from  London  over  the  At- 
lantic cables  for  25  cents.  Therefore,  it  can  be  as- 
sumed that  we  can  put  English  messages  in  San 
Francisco  for  25  cents  on  the  through-rate  plan;  so 
that  if  we  can  put  the  cable  part  of  the  message  at  75 
cents,  we  would  make  a  $1  rate  or  $1.25  rate,  at 
most,  between  London  and  Japan,  which  will  either 
cause  the  eastern  rate  to  be  lowered  or  else  divert 
the  European  traffic  over  the  Atlantic  cable  system. 
That  is  why  I  made  the  statement  that  if  this  cable 
is  put  down  and  run  by  the  government,  I  think 
it  will  operate  to  readjust  the  through-tariff  rates 
from  the  East,  because  the  new  route  has  long  spans, 
few  transmissions  and  few  chances  for  error,  and 
you  cannot  compete  with  it. 

About  10  or  12  years  ago  all  mails  used  to  go 
east.  Finally  they  were  diverted  west,  and  the 
through  mails  cross  the  American  continent,  in  a 
large  proportion.  There  are  two  ways  around  the 
world,  and  it  is  a  great  advantage  to  have  a  com- 
petitive route  both  ways.  Up  to  the  present  there 
has  been  only  one  way,  telegraphically.  By  putting 
this  last  link  in,  it  is  going  to  make  a  greater  dif- 
ference than  any  other  single  telegraph  line  ever 
did,  because  it  is  going  to  join  each  point  by  two 
routes. 

In  regard  to  the  differential  rates,  I  am  glad  to 
hear  the  opinions  that  have  been  expressed.  I 
have  asked  a  good  many  of  the  Atlantic  cable  ex- 
perts why  they  do  not  work  the  cables  continuously. 
Tt  seems  a  sin  to  leave  a  several-million-dollar  plant 
idle,  when  it  costs  nothing  extra  to  use  it.  They 
might  give  it  to  the  newspapers,  so  that  we  could 
learn  something  about  these  countries  over  there. 

I  really  cannot  come  to  any  other  conclusion. 
The  difference  of  time  does  not  enter  at  all,  because 
you  classify  everything,  and  when  the  cable  be- 
comes idle,  put  in  class  No.  2,  or  No.  3,  or  what- 
ever it  is,  according  to  its  class. 

I  would  be  glad  to  hear  other  views  in  the  matter 
— it  is  a  conclusion  that  I  cannot  see  a  flaw  in. 
[To  bf  continued.} 


Municipal  Owners  Raise  Prices. 

A  dispatch  from  Freeport,  N.  Y.,  dated  April  3d. 
states  that  the  Board  of  Trustees  has  about  decided 
upon  an  increase  in  the  rates  for  commercial  electric 
lighting  in  that  village,  and  on  May  1st  a  new 
schedule  will  probably  be  adopted.  Under  the  pres- 
ent rate  lights  cost  about  one  cent  a  night  each,  and 
1  he  village  has  made  no  money  at  that  rate,  much 
of  the  funds  for  running  the  plant  having  been  taken 
from  the  water-plant  surplus,  although  over  1,000 
incandescent  lights  are  in  use. 
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Pioneer  Work    in    Incandescent   Light- 
ing- 

Some  interesting  historical  data  have  recently 
been  supplied  by  Mr.  Wright,  of  the  Toronto  Elec- 
tric Light  company,  and  Mr.  Patriarche,  of  the  Elec- 
tric Maintenance  company  of  Toronto,  Ont.,  rela- 
tive to  pioneer  work  with  the  principle  of  incandes- 
cent electric  lighting.  The  discovery  is  asserted  to 
have  been  made  in  the  city  of  Toronto,  and  patented 
in  Canada  and  the  United  States  prior  to  the  time 
when  a  patent  was  granted  to  Edison.  It  is  added 
that  the  patent  for  the  Canadian  discovery  was  pur- 
chased by  Mr.  Edison  in  New  York  city  at  the  time 
when  he  was  making  his  original  investigations  and 
before  he  obtained  his  patent. 

According  to  the  story,  Henry  Woodward,  a  med- 
ical student,  and  Matthew  Evans,  a  hotelkeeper, 
of  Toronto,  were  neighbors,  and  frequently  experi- 
mented together  with  a  large  Smead  battery  and  in- 
duction coil,  of  which  Woodward  was  the  possessor. 
While  seated  at  dusk,  one  evening,  watching  the 
buzzer  of  the  induction  coil,  the  light  of  the  spark 
at  the  contact  post  attracted  their  attention.  It 
impressed  them  with  the  idea  that  if  they  could  con- 
fine the  spark  in  a  globe  a  marvelous  invention 
would  be  the  result.  From  this  beginning,  in  the 
early  part  of  1873,  Woodward  and  Evans  worked  to 
perfect  the  idea,  and  on  August  3,  1874,  they  were 
granted  a  Canadian  patent.  The  first  incandescent 
lamp  was  constructed  at  Morrison's  brass  foundry 
in  Toronto  and  was  a  very  crude  affair.  It  consisted 
of  a  water-gauge  glass,  with  a  piece  of  carbon, 
filed  by  hand  and  drilled  at  each  end,  for  the  elec- 
trodes, and  hermetically  sealed  at  both  ends,  having 
a  petcock  at  one  end,  with  a  brass  tube  to  exhaust 
the  air.  Woodward  made  the  mistake  of  filling  the 
tube  or  globe  of  this  lamp  with  nitrogen  after  having 
exhausted  the  air.  If,  as  Professor  Elihu  Thomson 
has  said,  he  had  stopped  when  he  had  the  tube 
exhausted,  he  would  have  had  the  honor  of  being 
the  inventor  of  the  incandescent  light,  as  used  for 
commercial  purposes.  After  the  invention  had  been 
tested  a  company  was  formed  for  the  supply  of  elec- 
tric lights  to  the  public.  Some  of  the  original  stock- 
holders had  invested  capital  in  the  enterprise  before 
having  seen  the  light,  and  when  asked  to  put  up 
more  money  on  the  same  conditions  declined. 
Woodward  became  displeased  and  left  for  Europe, 
and  is  now  said  to  be  residing  in  London,  England. 
Evans  died  in  Toronto  last  year. 


A  Desperate  Attempt  Needed. 

[From  Feilden's   Magazine,  London.] 

Another  London  electrical  railway — or  at  least  the 
conversion  of  a  steam-propelled  line  to  an  electric 
one— is  promised;  and  again  we  are  told  it  is  not 
possible  to  get  the  plant  made  in  this  country,  and 
that  we  shall  have  to  go  to  the  United  States  for  it. 
The  repetition  of  these  announcements  in  connec- 
tion with  almost  every  electrical  traction  installation 
of  an  important  character,  appears  to  us  very 
humiliating.  Our  electrical  engineers,  we  believe, 
can  hold  their  own  tolerably  well  in  electric  light- 
ing, but  heavy  traction  seems  out  of  their  line.  It 
must  not  be  forgotten  that  by  sending  these  orders 
to  the  United  States  Americans  are  gaining  from 
us  something  even  more  important  than  trade. 
They  are  gaining  experience,  and  at  our  expense. 
Every  order  of  this  kind  taken  away  from  British 
engineers  renders  it  more  difficult  for  them  to 
execute  another  of  the  same  kind.  Could  not  one 
of  our  large  firms  make  a  desperate  attempt  to  un- 
dertake such  work? 


Copper  in  Ecuador. 


Mr.  C.  Van  Isschot,  a  French  metallurgist,  long 
a  resident  of  Ecuador,  says  that  copper  deposits 
are  found  in  the  province  of  Loja,  at  Catacocha; 
but  bad  roads  and  remoteness  preclude  develop- 
ment. Others  have  been  recently  discovered  in  the 
province  of  Azuay,  35  miles  from  the  coast,  at  an 
altitude  of  about  5,000  feet.  These  deposits  are  be- 
lieved to  possess,  great  value  and  are  now  being  de- 
veloped. All  conditions  are  favorable  as  regards  lo- 
cation, fuel,  water,  labor,  etc.  Analyses  at  these  Vir- 
ginia mines  are  very  flattering:  Copper,  19  to  21 
per  cent.;  silver,  41  to  48  ounces  to  file  ton;  gold, 
$1.10  to  $1.50  to  the  ton.  It  is  believed  that  this 
is  the  most  valuable  mineral  deposit  in  Ecuador,  and 
the  owners  are  sanguine  of  realizing  for  themselves 
and  future  associates  a  fortune  from  their  find.  The 
copper  mines  of  Peru  in  the  Cerro  de  Pasco  district, 
320  miles  from  the  coast  and  100  miles  from  the 
Oroya  railroad,  are  paying  large  profits,  despite  the 
enormous  cost  involved  in  transportation.  The 
Virginia  is  but  35  miles  from  a  port. 


New  German  Cable. 


Mr.  S.  S.  Dickinson,  superintendent  of  the  Com- 
mercial Cable  company  at  Canso,  N.  S.,  has  gone 
to  the  Island  of  Fayal,  in  the  Azores,  to  arrange  for 
the  reception  of  the  company's  German  cable,  which 
will  land  there.  When  completed  the  cable  will 
make  a  direct  connection  between  New  York  and 
Germany.  Six  hundred  miles  of  this  cable  has  just 
been  completed  off  the  coast  of  Nova  Scotia,  and 
the  object  is  now  to  begin  paying  out  the  cable  from 
the  Island  of  Fayal  and  running  northwestward  un- 
til a  connection  is  made  with  the  part  referred  to 
off  the  Nova  Scotia  shore.  The  steamer  Faraday 
is  now  on  the  way  to  England,  where  more  cable 
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will  be  taken  on,  which  will  be  used  in  making  the 
connection.  It  is  expected  that  this  new  link  of  the 
Commercial  Cable  company  will  be  completed  in 
about  three  months'  time,  and,  when  finished,  will 
make  the  fourth  transatlantic  cable  belonging  to 
this  company. 


CORKESPOlNDENCE. 


New  York  Notes. 

New  York,  April  7. — A  deal  was  consummated  on 
Tuesday  by  which  the  control  of  the  Bridgeport 
Traction-  company  of  Connecticut  was  transferred 
to  a  syndicate  of  capitalists  headed  by  A.  M.  Young. 
The  price  paid  for  the  Bridgeport  plant  and  its  de- 
pendencies was  $2,000,000.  The  United  Gas  Im- 
provement company  of  New  York  and  Philadelphia, 
backed  by  William  C.  Whitney,  is  said  to  be  back 
of  the  syndicate.  This  company  already  owns  the 
Watcrbury  Gas  company,  and  through  it  the  Con- 
necticut Lighting  and  Power  company,  which  will 
be  absorbed,  will  control  gas,  electric  and  trolley 
properties  in  South  Norwalk,  Ncrwalk,  Waterbury, 
Winsted,  Torrington,  Shelton,  New  Britain  and 
near  Worcester,  Mass.  The  ultimate  plans  of  the 
syndicate  embrace  a  control  of  all  the  important 
plants,  both  gas  and  electric,  between  New  York 
and  Portland,  Me.  Overtures  are  now  being  made 
to  the  Hartford  Street  Railroad  company,  the  Win- 
chester Avenue  road  of  New  Haven,  the  New  Haven 
and  the  Hartford  Gas  companies  and  the  Con- 
solidated road  for  its  Stamford  and  Meriden  elec- 
tric roads.  A  gigantic  trust  to  control  the  entire 
power  and  lighting  business  of  New  England  is 
said  to  be  in  view.  The  Connecticut  Lighting  and 
Power  company  is  acting  as  the  purchasing  agent. 
The  Bridgeport  Traction  company  reorganized  by 
the  election  of  the  following-named  officers  and  di- 
rectors: President,  A.  M.  Young  of  New  York; 
vice-president  and  general  manager,  Randall  Mor- 
gan, Philadelphia;  secretary,  H.  G.  Runkle,  Plain- 
ville,  N.  J.,  and  treasurer,  Lewis  Lillie  of  Lillie  Bay, 
Me.;  directors,  A.  M.  Young,  New  York;  Randall 
Morgan,  Philadelphia;  R.  A.  C.  Smith,  New  York; 
H.  G.  Runkle,  New  York;  S.  D.  Plume,  Waterbury; 
William  F.  Sheehan,  New  York;  G.  E.  Terry, 
Waterbury;  Walton  Clark,  Philadelphia;  Lewis  Lil- 
lie, Lillie  Bay,  Me.;  Allan  W.  Paige  and  Andrew 
Radel,  Bridgeport.  Of  these  directors,  Messrs. 
Young,  Smith,  Runkle,  Plume  and  Paige  are  di- 
rectors in  the  Connecticut  Lighting  and  Power  com- 
pany, which  is  the  ostensible  purchaser  of  the 
Bridgeport  property. 

Naughton  &  Co.,  contractors,  have  begun  the 
work  of  extending  the  Manhattan  Elevated  system 
from  One-hundred-and-seventy-seventh  street  to 
Fordham.  The  new  extension  will  be  about  a  mile 
and  a  half  long.  Between  the  new  terminal  near  the 
Fordham  station  of  the  New  York  Central  and  the 
northeast  entrance  to  Bronx  Park,  and  the  present 
end  of  the  road,  there  will  be  two  or  three  inter- 
mediate stations.  A  train  yard  is  to  be  built  at 
One-hundred-and-seventy-ninth  street  that  will  cover 
two  blocks.  The  sections  of  the  structure  will  be 
continuous  with  the  present  one,  in  order  that  the 
new  portion  may  be  used  as  soon  as  the  first  new 
station  is  reached.  The  extension  will  cost  about 
$1,000,000  and  the  railroad  yard  will  come  to  about 
the  same  amount.  The  laying  of  the  third  rail  on 
the  main  structure  is  progressing  and  contracts  for 
the  laying  of  the  concrete  foundation  for  the  power 
house  will  soon  be  awarded.  The  Manhattan  com- 
pany contemplates  substituting  100  inclined  ele- 
vators for  the  stairways  which  now  lead  to  the 
company's  stations.  One-half  of  the  structure  in 
each  station  will  have  steps  for  going  down,  the 
other  half  will  have  a  moving  incline  running  at  a 
speed  of  90  feet  per  minute.  Each  of  the  proposed 
elevators  will  have  a  carrying  capacity  of  3,000  pas- 
sengers an  hour.  The  inclined  elevators  will  be 
run  on  the  endless-chain  principle  and  the  power 
will  be  furnished  by  small  electric  motors  placed 
in  the  stations. 

Between  55  and  60  bidders  for  work  on  the  rapid- 
transit  tunnel  filed  their  offers  with  Contractor  John 
B.  McDonald  Monday.  The  directors  of  the  con- 
struction company  and  Mr.  McDonald  have  met 
daily  during  the  week,  but  have  not  been  able  to 
decide  upon  the  merits  of  the  bids,  as  many  of  them 
are  ambiguous. 

A  mortgage  for  $20,000,000  was  filed  here  Tues- 
day by  Seward,  Guthrie  &  Steele,  representing  a 
loan  for  that  amount  made  by  the  Farmers'  Loan 
and  Trust  company,  as  trustee,  to  the  Western 
Union  Telegraph  company.  Property  here  and  in 
Chicago  is  given  as  security  for  the  payment  of  the 
loan,  which  matures  in  50  years,  with  interest  at  4V2 
per  cent.  Bonds  for  the  $20,000,000  will  be  issued, 
half  of  which  will  be  applied  for  the  discharge  of 
$5,861,000  worth  of  six  and  seven  per  cent,  sterling 
bonds,  which  mature  on  May  1,  1900,  and  for  the 
payment  of  $2,076,500,  the  cost  of  buying  new  lines 
and  for  constructional  obligations  incurred  from 
1895  to  1899.  The  remaining  portion  of  the  $10,000,- 
000  is  to  be  applied  in  paying  off  whatever  debts 
may  be  incurred  in  the  purchase  of  new  lines  and 
improvements  since  June  30,  1899.  For  the  pro- 
vision or  discharge  of  the  real  estate  seven  per  cent, 
gold  20-year  bonds,  which  mature  on  May  1,  1902, 
$1,000,000  is  to  be  laid  aside,  and  the  remaining 
$9,000,000  of  the  big  loan  will  be  held  as  a  reserve 
by  the  board  of  directors  to  be  applied  solely  for 
the  improvement  and  extension  of  property  and  the 
development  of  the  telegraph  business. 


The  New  York  Electric  Vehicle  and  Transfer 
company  has  obtained  the  right  to  operate  automo- 
biles on  every  street  of  this  city  by  a  bill  passed 
in  the  Assembly  at  Albany  on  Thursday.  The  bill 
has  already  passed  the  Senate  and  now  goes  to  the 
governor,  who  is  expected  to  sign  it.  Automobiles 
will  be  put  on  Fifth  avenue  within  a  few  weeks  to 
replace  the  stages,  and  New  York  may  soon  have  a 
cheap  cab  service  in  all  parts  of  the  city. 

Word  comes  from  Dover,  Del.,  under  date  of- 
April  5th,  that  two  foreign  concerns,  both  to  manu- 
facture motor  vehicles,  have  been  incorporated  at 
that  city.  The  companies  are  the  British  Motor 
Coupe  company,  comprising  British  capitalists,  with 
New  York  connections,  to  buy,  sell  and  deal  in 
motors  and  motor  carriages,  with  a  capital  stock  of 
$3,000,000,  and  the  Anglo-American  Motor  company 
of  New  York,  to  deal  in  motors  and  motor  vehicles, 
with  a  capital  of  $750,000. 

It  is  announced  that  by  June  1st  the  New  England 
Electric  Vehicle  and  Transportation  company  will 
have  the  large  building  on  Downing  street,  Newport, 
"R.  I.,  fitted  out  with  a  practice  ring,  repair  shop, 
etc.,  also   100  automobiles  for  general  use. 

Several  changes  will  be  made  this  summer  to 
facilitate  the  traffic  service  of  the  Brooklyn  Rapid 
Transit  company  to  and  from  Coney  Island.  The 
trolley  service,  according  to  President  Rossiter,  is 
to  be  trebled,  and  the  company  will  handle  the 
traffic  in  such  a  way  as  to  give  quick  service  to 
every  section  of  Brooklyn.  The  old  Culver  depot 
at  Coney  Island  will  be  made  the  central  point  and 
terminal  of  all  lines,  with  the  exception  of  the  Sea 
Beach  division,  which  will  run  into  the  Sea  Beach 
Palace  depot.  The  company,  in  order  to  increase 
its  traffic  to  Manhattan  Beach,  will  run  through 
electric  cars  to  and  from  the  resort  from  the  Thirty- 
ninth-street  ferry  terminal  in  South  Brooklyn.  The 
cars  that  will  be  operated  over  the  line  are  the  new 
kind  just  purchased  by  the  company  which  may  be 
made  into  an  open  or  closed  car.  Through  trolley 
cars  will  also  be  run  to  Coney  Island  from  the  Man- 
hattan end  of  the  bridge,  and  from  Hamilton  and 
Broadway  ferries. 

The  Baldwin  &  Rowland  Switch  company  of  New 
York  city  has  been  incorporated  to  manufacture 
electric  switches.  The  capital  stock  of  the  com- 
pany is  $25,000  and  its  directors  are  H.  Rowland  and 
R.  A.  Baldwin,  South  Norwalk,  Conn. 

The  Inter-oceanic  Canal  company,  capitalized  at 
$100,000,000,  was  incorporated  at  Trenton,  N.  J., 
Tuesday.  The  incorporators  are  William  B. 
Crowell,  Levi  B.  Gilchrist,  James  J.  Traynor, 
George  W.  Bell,  James  M.  V.  Rooney,  Charles  P. 
Cadley  and  Richard  D.  Purcell,  all  of  Jersey  City. 
The  company  is  authorized  to  construct,  own  and 
operate  a  maritime  canal  between  the  Atlantic  and 
Pacific  oceans  through  the  territory  of  Nicaragua 
or  any  other  territory  in  Central  or  South  America. 
It  is  also  empowered  to  acquire  concessions  from 
any  government  to  construct,  own  and  operate  rail- 
roads, telegraph,  telephone,  cable  and  steamship 
lines,  to  supply  water  to  towns  for  irrigation,  motive 
power  or  other  purposes. 

The  Automobile  Club  of  America  entertained  at 
dinner  Monday  night  Major-general  Nelson  A. 
Miles  and  his  colleagues  upon  the  commission 
which  was  appointed  to  make  a  preliminary  report 
looking  to  the  construction  of  a  national  highway 
from  the  Atlantic  to  the  Pacific. 

Hearings  will  be  given  on  April  18th  before  the 
State  Board  of  Railroad  Commissioners  on  peti- 
tions for  authority  to  construct  five  new  street 
railways.  The  proposed  new  roads  are:  New  York 
and  Brooklyn  Union  Transportation  company,  to 
construct  an  electric  or  compressed-air  road,  four 
miles  long,  from  Manhattan  to  Brooklyn;  New 
York,  Brooklyn  and  Jersey  City  Rapid  Transit 
company,  for  a  road  six  miles  long,  from  New  York 
to  Brooklyn;  Eighth  and  Columbus  Avenue  Con- 
necting railway,  for  a  road  2,000  feet  long,  in  the 
Boulevard,  from  West  Fifty-ninth  street  to  Colum- 
bus avenue,  New  York  city;  West  Tenth  Street  Con- 
necting railway,  for  a  road  600  feet  long,  in  West 
Tenth  street,  between  Sixth  and  Greenwich  avenues, 
New  York  city;  Elmira  and  Corning  Railway,  for 
an  electric  line,  18  miles  long,  from  Elmira  to 
Corning.  Hearing  will  also  be  given  by  the  State 
Board  on  the  same  day  on  an  application  of  the 
Kingsbridge  railway  for  the  approval  of  a  pro- 
posed use  of  motive  power  to  include  on  a  part  of 
the  road  the  underground  and  on  another  part  of 
its  line  the  overhead-trolley  system.  This  road  is 
to  run  from  the  upper  portion  of  New  York  city 
to  Broadway,  in  Yonkers.  M.  L.  G. 


Niagara  Falls,  N.  Y. 

Niagara  Falls,  April  6. — The  Niagara  Falls  Power 
company  has  increased  its  capital  stock  from  $3,500,- 
000,  consisting  of  35,000  shares  of  a  par  value  of 
$100  each,  to  $6,500,000,  consisting  of  65,000  shares 
of  a  par  value  of  $100  each.  At  the  meeting  at  which 
the  increase  was  decided  upon  there  were  29,000 
shares  of  stock  represented  in  person  or  by  proxy. 
The  increase  was  necessary,  in  order  to  enable  the 
power  company,  if  called  upon,  to  fulfill  its  agree- 
ment to  exchange  its  debenture  bonds,  authorized 
to  the  amount  of  $3,000,000,  for  stock  at  par  when 
presented  at  any  time  within  the  next  five  years. 
The  certificate  of  increase,  which  is  certified  by 
William  B.  Rankine  and  W.  S.  Humbert,  states 
that  the  amount  of  capital  actually  paidm  is  $3.33I>- 
000  and  that  its  debts  and  liabilities  consist  of  $9,629,- 


000  first-mortgage  bonds  and  other  indebtedness  of 
$30,000. 

The  Electrical  Lead  Reduction  Works  at  Niagara 
Falls  have  been  destroyed  by  fire.  This  plant  was 
located  on  the  lands  of  the  Niagara  Falls  Power 
company.  The  building  was  of  frame  and  was  origi- 
nally built  for  the  Chemical  Construction  company. 
Its  dimensions  were  about  200  by  200  feet.  The 
fiames  were  first  discovered  near  one  of  the  furnaces, 
and  the  entire  building  was  ablaze  when  the  firemen 
reached  the  scene.  The  loss  is  about  $38,000,  on 
which  there  was  an  insurance  of  about  $17,500.  The 
company  had  made  arrangements  to  enlarge.  Up 
to  this  time  the  work  has  been  largely  experi- 
mental, but  the  success  of  the  process  has  been  fully 
demonstrated.  The  plant  will  be  rebuilt  with  a 
capacity  10  times  greater  than  what  it  has  had.  The 
company  made  litharge,  the  daily  output  being  about 
one  ton.  The  capital  stock  of  the  company  is 
$10,000,000.  It  is  incorporated  under  the  Delaware 
law.  J.  C.  Harrington  is  the  local  manager.  "Pedro 
Salom   is  president  of  the  companjr. 

The  Oldbury  Electro-chemical  company  of  Niag- 
ara Falls  has  let  the  contract  for  an  addition  to  its 
plant  that  will  cost  in  the  neighborhood  of  $6,000. 
The  new  building  will  be  brick.  This  is  the  second 
enlargement  made  by  this  company.  The  original 
plant  was  built  in  1S96,  for  the  manufacture  of  phos- 
phorus, and  in  1898  it  was  enlarged. 

Wallace  C.  Johnson,  chief  engineer  of  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing  company 
and  the  engineer  in  charge  of  the  construction  of  the 
big  new  paper  and  pulp  plant  that  the  Lloyds  of 
London,  England,  are  to  build  at  Sturgeon  Falls, 
Ont.,  is  seriously  ill  at  his  home  in  Niagara  Falls 
with  typhoid  fever. 

C.  M.  Borter  of  Niagara  Falls  will  build  the  new 
power  house  to  be  erected  on  the  Canadian  side  at 
Niagara  for  the  International  Traction  company. 
This  building  is  to  replace  the  power  station  burned 
some  time  ago,  and  it  will  cost  about  $10,000. 


PERSONAL. 


Rae  &  Monroe,  mechanical  and  electrical  engi- 
neers, formerly  in  business  at  804  Fort  Dearborn 
building,  Chicago,  have  dissolved  partnership  by 
mutual  consent.  Mr.  F.  B.  Rae  has  engaged  in 
the  same  business  at  room  S3,  81  New  street,  New 
York  city.  Mr.  W.  S.  Monroe,  the  other  member 
of  the  firm,  is  now  associated  with  Sargent  &  Lundy, 
consulting  engineers  in  Chicago,  and  has  charge  of 
the  office  work  and  draughting  room. 

Alexander  Nebal,  a  native  of  Chile,  who  is  em- 
ployed at  the  General  Electric  company's  works 
in  Lynn,  Mass.,  will  be  one  of  the  several  expert 
electricians  to  represent  the  General  Electric  com- 
pany at  the  Paris  Exposition.  Mr.  Nebal  arrived 
in  this  country  four  years  ago  as  a  member  of  the 
Chilian  legation  to  the  United  States.  He  after- 
ward went  to  the  Institute  of  Technology,  from 
which  he  was  graduated  with  high  honors  in  me- 
chanical and  electrical  engineering. 

George  Elkins  Newlin,  formerly  treasurer  of  the 
West  Chicago  Street  Railroad  company,  died  very 
suddenly  at  the  age  of  64,  on  the  evening  of  April 
2d,  while  on  his  way  home  from  spending  the  even- 
ing with  friends.  Mr.  Newlin  was  a  nephew  of  Will- 
iam J.  Elkins,  the  Philadelphia  street-railway  mag- 
nate, and  came  to  Chicago  12  years  ago  to  represent 
the  Philadelphia  Union  Traction  company,  which 
owned  the  West  Chicago  street  railway.  At  the 
time  of  his  death  he  was  associated  with  the  Chicago 
Union  Traction,  company,  having  charge  of  the 
rentals. 

Electrical  people  in  general,  and  especially  those 
making  electrical  exhibits  at  the  Paris  Exposition, 
will  be  interested  in  the  knowledge  that  President 
Richard  Varley  of  the  Varley  Duplex  Magnet  com- 
pany of  Jersey  City,  N.  J.,  has  been  selected  as 
a  member  of  the  International  Jury  of  Awards  at 
the  exposition  to  be  held  in  Paris  during  the  sum- 
mer of  1900.  Mr.  Varley  received  a  cablegram  to  this 
effect  about  two  weeks  ago,  but  did  not  deem  his  ap- 
pointment strictly  official  until  the  receipt  of  the  con- 
firmatory letter  from  Commissioner  Ferdinand  W. 
Peck,  which  arrived  on  April  3d.  Mr.  Varley  has  been 
assigned  to  duty  in  connection  with  Group  V.,  Class 
27  (telegraphs  and  telephones).  It  is  needless  to 
say  that  Mr.  Varley's  numerous  friends  among  elec- 
trical men  will  be  pleased  to  learn  of  the  bestowal 
of  this  honor.  The  compliment  to  Mr.  Varley's 
ability  is  a  high  one.  But  those  who  are  familiar 
with  the  recipient's  remarkable  energy  and  his 
mechanical  and  electrical  engineering  ability  know 
that  it  is  well  deserved. 


ELECTRIC  LIGHTING. 

The  name  cf  the  Belvidere  Light,  Heat  and  Power 
company  of  Belvidere,  111.,  has  been  changed  to  the 
Belvidere  Gas  and  Electric  company,  and  the  capital 
stock  has  been  increased  from  $125,000  to  $150,000. 
The  number  of  directors  has  been  reduced  from 
seven  to  five. 

Bids  for  lighting  the  streets  of  Corning,  N.  Y.. 
for  five  years  from  July  1st  will  be  received  by  the 
mayor  of  that  city  until  8  p.  .  m.,  on  April  23d. 
From  75  to  100  arc  lamps  of  9.6  amperes  and  45  to 
50  volts  will  be  needed.  Bids  will  also  be  received 
for  enclosed-arc  lamps,  and  the  bidders  must  be 
prepared  to  furnish  incandescent  lighting.  The 
city  reserves  the  right  to  purchase  the  plant  at  the 
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if  the  term.     Mayor  G.   W.   I-anc  can   furnish 
additional  information. 

The  Allgemeine  company  of  Berlin,  which  owns 
most  of  the  European  patents  for  the  Nernst  lamp, 
says  that  the  new  lamps  will  be  put  on  the  market 
in' the  fall  of  this  year.  The  Rothschilds  of  Paris 
are  interested  in  the  French  patents  and  manufac- 
turing will  shortly  be  begun  in  the   French  capital. 

The  Evanston  (111.)  City  Council  recently  granted 
a  10-year  contract  to  the  Evanston  Illuminating 
company  for  lighting  the  streets  of  Evanston.  The 
new  contract  cuts  the  price  $5  a  light  and  the  com- 
pany  promises  to  put  all  wires  underground.  This 
cut  i*  the  result  oi  granting  a  franchise  to  a  new 
electric-light  company  a  few  days  previous,  when 
the  Yaryan  Electric  Lighting  and  Hot  Water  Heat- 
ing company  was  given  a  permit  to  operate  in 
ion.  The  new  company  asked  for  two  weeks' 
time  and  represented  that  it  could  furnish  light  for 
S50  a  lamp.  The  council  evidently  did  not  believe 
this  could  be  done  and  accepted  the  contract  offered 
by  the  old  company. 


ELECTRIC  RAILWAYS. 

The  employes  of  the  Calumet  Electric  Street 
Railway  company  of  Chicago  are  to  have  their 
wages  increased  from  17V1  cents  to  20  cents  an 
hour.  The  raise  will  go  into  effect  on  May  1st. 
Une  hundred  and  fifty  trainmen  will  be  benefited. 

In  the  new  street-railroad  system  formed  by  the 
consolidation  of  the  Leominster  and  Clinton  (Mass.) 
and  the  Fitchburg  and  Suburban  roads,  Harry  L. 
Pierce,  formerly  president  of  the  latter,  has  been 
appointed  president;  Charles  B.  Barnes  of  Ply- 
mouth, formerly  president  of  the  Leominster  and 
Clinton,  has  been  dropped  from  the  management: 
George  H.  Burgess  has  been  appointed  superin- 
tendent. The  new  line  is  now  operating  14  miles 
of  road  and  through  cars  are  being  run  between 
the  different  towns. 

Gross  earnings  of  the  Chicago  Union  Traction 
company  for  March  amounted  to  $580,421,  as  com- 
pared with  $575,041  for  the  corresponding  month 
of  last  year,  or  a  gain  of  $5,380.  The  North  Chi- 
cago lines  showed  an  increase  over  the  preceding 
vear  of  $5,781.  while  traffic  on  the  West  Chicago 
lines  netted  a  decrease  of  $401,  due  to  the  strikes, 
which  are  felt  most  in  the  part  of  the  city  tributary 
to  the  old  West  Chicago  system.  Directors  of  the 
Chicago  Union  Traction  company  have  declared  a 
quarterly  dividend  of  iVi  per  cent,  on  the  preferred 
stock,  payable  April  20th. 

The  trial  trip  of  the  first  electric  car  to  be  used 
in  the  Chicago  local  mail-collection  service  was 
made  over  South  Side  lines  on  the  morning  of 
April  9th  and  proved  satisfactory.  The  car,  which 
is  named  "Charles  Emory  Smith,"  after  the  post- 
master-general, is  one  of  four  cars  that  will  soon  be 
operated  regularly  over  the  Wentworth  avenue  and 
Halsted  street  lines  to  the  Englewood  sub-station. 
The  other  three  cars  are  to  be  named  after  Post- 
master-general Smith's  three  assistants.  The  cars 
will  make  12  trips  daily  over  the  line  between  Wash- 
ington street  and  Englewood. 

The  Detroit,  Lake  Shore  and  Mt.  Clemens  rail- 
way of  Detroit,  Mich.,  has  passed  into  the  hands 
of  a  new  corporation,  made  up  of  the  same  stock- 
holders that  control  the  Rapid  Railway  company  of 
Detroit.  The  new  company  is  known  as  the  De- 
troit and  Lake  St.  Clair  Railway  company  and  has 
the  following-named  officers:  President,  C.  J. 
Reilly;  vice-president  and  treasurer,  Charles  M. 
Swift;  secretary,  H.  S.  Swift.  The  road  will  be  made 
part  of  a  system  that  is  being  built  by  the  Rapid 
Railway  company  to  connect  all  the  towns  and  re- 
sorts along  the  lake  and  river  shore  between  Detroit 
and  I'ort  Huron. 

The  cars  of  the  Northwestern  Elevated  railroad 
have  been  equipped  with  trolley  poles,  so  that  they 
can  be  used  both  on  the  elevated  structure  and  as 
surface  cars.  It  is  said  that  the  officers  of  the 
Northwestern  company  are  negotiating  so  that  their 
cars  may  be  run  over  the  lines  of  the  Chicago.  Mil- 
waukee and  St.  Paul  railroad  north  from  Wilson 
avenue,  in  Chicago,  to  Church  street,  in  Evanston, 
and  thence  north  over  the  lines  of  the  Chicago  and 
Milwaukee  electric  railway  through  the  suburban 
lying  between  Evanston  and  Waukegan.  It 
is  stat.d  that  the  same  cars  may  eventually  be  run 
through  to  Milwaukee  when  the  projected  road  be- 
tween  Kenosha  and  Waukegan   is  constructed. 


AUTOMOBILES. 

The  New  England  Electric  Vehicle  company  of 
Boston  has  filed  in  Massachusetts  a  certificate  stat- 
ing that  on  March  1st  its  assets  were  $2. 274,230  and 
il     debts  $31,636.    The    outstanding   stock  amounts 

to     $2,242,600. 

The  Columbia  Motor  and  Manufacturing  company 
of  Washington,  1).  C.  will  move  its  plant  to  Balti- 
more,   where    it    has   purchased    the    works    of    the 

1  1. .in  h  Automobile  Manufacturing  and  Transporta- 
tion company.  'I'll-'  company,  it  is  said,  will  manu- 
facture steam  vehicle-  of  nil  styles,  with  condensers, 
so  that  they  will  not  show  the  exhaust. 

The  Automobile  Club  of  San  Francisco,  Cal.,  was 
organized   on    March   7th,   by   the   following-named 


gentlemen:  Herman  Oelrichs,  A.  W.  Wieland,  E.  D. 
Rosenbaum,  1.  M.  Wilkins,  0.  N.  Owens,  Hiram  T. 
Bradlev.    Prof.    1.    B.    McChesney,    W.    L.    Elliott, 

B.  I.  Ryder,  F.  II.  Lawn,  W.  J.  Woolsley.  Charles 
E.  Moore,  T.  J.  Sparks.  William  Riddell,  S.  Good- 
enough,  C.  H.  Howard  and  James  K.  Cambridge. 

Stockholders  of  the  Illinois  Electric  Vehicle 
Transportation  company  met  in  Jersey  City  on  April 
5th  and  accepted  the  recommendation  of  the  di- 
rectors to  reduce  the  capitalization  of  the  com- 
pany from  $25,000,000  to  $2,500,000.  They  also 
authorized  the  directors  to  call  for  the  unpaid  bal- 
ances on  slock  subscriptions  in  amounts  of  $1  at 
a  time,  as  needed,  to  meet  the  demands  of  the 
business. 

The  Woods  Motor  Vehicle  company  of  Chicago 
is  building  eight  large  electric  omnibuses  for  use  in 
New  Haven,  Conn.  The  vehicles  will  be  considera- 
bly larger  than  the  ordinary  buses  drawn  by  horses. 
An  endeavor  will  be  made  to  supplant  the  surface 
railways  in  the  central  portions  of  the  city.  If  the 
experiment  proves   successful  in   New  Haven,   Mr. 

C.  E.  Woods,  manager  of  the  Woods  company,  says 
that  an  electric-omnibus  system  will  be  established 
in   Chicago. 

An  ordinance  has  been  passed  by  the  City  Council 
of  Chicago,  providing  for  the  licensing  of  auto- 
mobiles, so  that  they  may  be  able  to  stand  at  the 
curbstones  with  the  same  privileges  as  the  ordinary 
horse  cabs.  The  ordinance  provides  for  an  annual 
license  fee  of  $5  for  an  automobile  vehicle  capable 
of  carrying  four  or  five  passengers  and  of  $2.50  for 
a  vehicle  that  will  carry  two  or  three,  besides  defin- 
ing in  detail  the  maximum  rates  that  may  be 
charged  for  their  use. 

William  K.  Vanderbilt  of  New  York  city  is  said 
to  have  placed  an  order  with  the  Woods  Motor  Ve- 
hicle company  of  Chicago  for  a  victoria  electric 
carriage  which  will  cost  about  $5,000.  '  The  con- 
tract was  given  with  the  instruction  that  no  expense 
was  to  be~spared  in  making  it  one  of  the  handsomest 
and  best  equipped  automobiles  in  the  world.  The 
victoria  will  carry  two  men,  a  driver  and  footman, 
in  full  livery  of  English  drab  cloth,  identical  with 
the  elaborate  trimmings  of  the  carriage.  It  will 
carry  a  battery  with  a  capacity  for  driving  the  ma- 
chine for  60  miles.  It  is  calculated  to  carry  two 
adult  passengers,  but  a  drop  seat  will  be  provided 
and  four  persons,  aside  from  the  liverymen,  may  be 
easily  accommodated. 


PUBLICATIONS. 


The  B.  F.  Sturtevant  company  of  Boston  has  is- 
sued as  a  supplement  to  its  catalogue,  "Who  Uses 
Mechanical  Draft?"  a  list  of  additional  sales  of 
Sturtevant  forced  and  induced-draft  apparatus  for 
stationary  plants  for  the  year  1899. 

A  list  of  recent  contributions  from  the  electrical 
engineering  department  of  the  Columbia  University 
of  New  York  city  has  just  been  issued.  The  list 
comprises  papers  prepared  by  both  members  of  the 
faculty  and  students  and  is  inclusive  from  1890  to 
1899. 

Some  of  the  new  bulletins  of  the  Emerson  Elec- 
tric Manufacturing  company,  St.  Louis,  Mo.,  are 
descriptive  of  alternating-current  exhaust  fans,  pol- 
ishing and  grinding  lathes  fitted  with  alternating-cur- 
rent motors,  main-line  fuse  blocks  and  distribution 
cut-outs. 

One  of  the  latest  and  handsomest  publications  to 
be  issued  from  the  General  Electric  press  is  entitled 
"Marine  Electrical  Apparatus."  The  booklet  has 
been  published  with  a  view  to  giving  an  idea  of  the 
proportions  to  which  the  marine  branch  of  the  elec- 
trical business  has  grown,  and  for  that  purpose  con- 
tains a  number  of  fine  illustrations  of  several  vessels 
equipped  with  the  General  Electric  company's  ap- 
paratus. Interesting  views  are  also  given  of  indi- 
vidual pieces  of  .apparatus,  including  motors,  gen- 
erators, ammunition  hoists,  searchlights,  project- 
ors, signaling  lamps,  switchboards,  instruments,  etc. 
The  booklet  is  very  neatly  printed  and  has  an  ar- 
tistically designed  colored  cover. 

A  catalogue  that  is  a  credit  to  the  publishers  and 
which  will  undoubtedly  be  prized  by  those  fortunate 
enough  to  receive  a  copy  has  been  issued  by  the 
National  Conduit  and  Cable  company  of  New  York. 
Il  treats  of  the  wrought-iron,  cement-lined  conduits 
for  electrical  subways  and  the  paper-insulated  wires 
and  cables  for  electric-lighting,  power,  railway,  tele- 
graph and  telephone  distribution  which  the  com- 
pany manufactures.  A  number  of  full-page  colored 
illustrations  arc  given,  which  represent  groups  of 
sections  of  the  different  styles  of  the  National  com- 
pany's cables  that  are  used  by  some  of  the  large 
electric-light,  power  and  railway  companies,  and 
the  telephone  and  telegraph  companies.  Some  tine 
Iralf-tonc  views  show  the  different  methods  of  in- 
stalling the  cables  and  conduits.  Several  working- 
drawing  diagrams  give  the  details  of  coupling  joints, 
junction  boxes,  manholes,  service  boxes  and  con- 
duit construction  for  overhead  and  underground- 
trolley  systems.  A  valuable  feature  of  the  catalogue 
are  blank  specifications  for  the  installation  of  cables 
and  for  supplying  ducts  and  constructing  a  complete 
electrical  subway.  A  copper  table  and  thermometer 
scales  are  given  in  the  back  of  the  book.  The  whole 
catalogue  is  neatly  printed  and  bound  with  a  ribbon 
in  an  artistically  designed  cover. 


SOCIETIES  AND  SCHOOLS. 

The  large  convention  hall  in  Kansas  City,  in  which 
the  convention  of  the  American  Street  Railway  as- 
sociation was  to  have  been  held  in  October  next, 
was  totally  destroyed  by  fire  on  April  4th.  The 
building  was  valued  at  $235,000  and  was  insured  for 
$155,000.  Steps  were  immediately  taken  to  rebuild 
the  structure,  and  it  is  confidently  expected  that  it 
will  be  completed  by  July  41b. 

The  physical  laboratory  of  Lehigh  University,  sit- 
uated at  Bethlehem,  Pa.,  said  to  be  one  of  the 
largest  and  best  equipped  in  the  country,  was 
burned  on  April  5th,  with  all  its  scientific  apparatus. 
The  building  was  a  four-story  stone  structure, 
erected  in  1893  at  a  cost  of  $150,000.  The  apparatus 
was  valued  at  $50,000  and  included  all  modern  im- 
provements. There  is  only  $50,000  insurance.  Con- 
siderable apparatus  was  saved. 

The  fifth  annual  convention  of  the  National  As- 
sociation of  Manufacturers  will  be  held  in  Boston 
on  April  24th  to  26th.  The  business  sessions  will 
be  held  in  Tremont  Temple.  On  Thursday  evening, 
April  26th,  the  concluding  session  will  take  the 
form  of  a  banquet,  which  will  be  tendered  by  the 
citizens  of  New  England  to  members  of  the  associa- 
tion coming  from  outside  of  New  England.  Re- 
duced railroad  rates  have  been  secured  and  arrange- 
ments are  being  made  to  provide  for  an  expected 
attendance  of  about  1,200. 

The  Chicago  engineering  alumni  of  the  Uni- 
versity of  Michigan  will  hold  their  third  annual 
banquet  in  Chicago  on  the  evening  of  April  21st 
at  the  Chicago  Athletic  club.  The  occasion  will 
also  partake  of  the  nature  of  a  reunion  of  the  en- 
gineering alumni,  not  only  in  Chicago,  but  also  in 
the  neighboring  cities.  Prof.  C.  E.  Greene,  dean 
of  the  engineering  department,  and  Professors  M.  E. 
Cooley,  C.  S.  Dcnison,  J.  B.  Davis  and  George  W. 
Patterson,  Jr.,  of  the  engineering  faculty  are  to  be 
the  invited  guests  of  the  evening. 


MISCELLANEOUS. 

An  examination  will  be  held  on  April  17th  at  the 
Boston  navy  yard  of  applicants  for  the  newdy  cre- 
ated position  at  that  yard  of  master  electrician.  The 
salary  will  be  about  $1,500. 

On  the  California,  Nebraska  and  West  Virginia, 
three  13,000-ton  armored  cruisers  planned  for  the 
United  States  government,  electricity  will  operate 
the  turret-turning  gear,  blowers  for  ventilation,  me- 
chanical bread  mixer,  laundry,  ammunition  hoists, 
gun  rammers  and  air  compressors  for  torpedoes. 
The  machinery  for  propelling  each  vessel  is  to  de- 
velop over  22,000  horsepower  to  drive  the  ships  23 
knots,  and  this,  with  the  standard  naval  water-tube 
boilers,  must  not  exceed  2,000  tons  in  weight. 

The  judiciary  committee  of  the  Chicago  City 
Council  has  decided  to  recommend  for  passage  the 
ordinance  for  pneumatic  tubes  under  and  over  the 
streets  of  Chicago.  Above  the  streets  the  tubes,  15 
inches  in  diameter,  are  only  to  be  connected  to 
elevated  structures.  The  tubes  are  to  be  used  for 
mails  and  the  transmission  of  merchandise.  The 
ordinance  is  that  of  the  Chicago  Air  Line  Express 
company  and  is  to  run  for  20  years.  The  question 
of  extending  the  pneumatic-tube  service  to  a  num- 
ber of  postoffices  throughout  the  country  was  con- 
sidered at  a  special  meeting  of  the  House  committee 
on  postoffices  at  Washington,  a  few  days  ago,  and 
an  agreement  was  reached  to  insert  $725,000  in  the 
postoffice  appropriation  bill  for  the  development  and 
extension  of  this  service.  This  is  a  considerable  in- 
crease over  previous  appropriations,  which  have 
been  sufficient  only  for  experimental  service  in  a 
few  cities.  It  is  expected  that  Chicago  will  be  one 
of  the  first  cities  favored  by  the  increased  appropria- 
tion. 

Electricians  were  recently  engaged  in  putting  in 
a  new  burglar-proof  protective  system  in  the  vaults 
of  the  Peninsular  Trust  company  of  Grand  Rapids, 
Mich.  A  serious  difficulty  was  encountered  when 
it  was  found  necessary  to  run  a  cable  through  the 
steel  frame  of  the  vault  in  order  to  connect  with 
the  time  lock  and  apparatus  on  the  inside  of  the 
vaults.  This  necessitated  drilling  a  half-inch  hole 
through  the  frame,  which  is  solid  steel  2%  inches 
thick.  After  nearly  36  hours  of  constant  drilling  a 
half-dozen  diamond-steel  drills  were  broken  and 
ruined,  and  the  result  was  a  hole  in  the  steel  not 
deeper  than  a  sixteenth  of  an  inch.  Olaf  Jacobson,  an 
electrician,  finally  found  a  way  to  drill  through  the 
solid  steel.  An  electric  current  of  about  120  volts 
from  the  Edison  Light  company  was  run  up  to  the 
vestibule  of  the  "big  vaults.  With  the  aid  of  a  piece 
of  carbon  a  little  larger  than  the  kind  used  in  ordi- 
nary arc  lights  he  started  to  put  a  hole  in  the  steel 
by  touching  the  steel  with  the  carbon,  over  which 
the  current  was  running.  It  took  a  little  over  30 
minutes  to  drill  the  hole  through  the  2V2  inches  of 
steel. 


TRADE  NEWS. 

The  Weston  Electrical  Instrument  company,  New- 
ark, N.  J.,  hopes  to  occupy  its  new  works  about  July 
1st. 

The  annual  meeting  of  the  stockholders  of  the 
General  Electric  company  will  be  held  at  the  com- 
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pany's  office  in  Schenectady,  N.  Y.,  on  Tuesday, 
May  8th,  at  12  o'clock  noon,  for  the  election  of 
13  directors  for  the  ensuing  year,  and  for  the  trans- 
action of  any  other  business  which  may  properly 
come  before  the  meeting.  The  stock  transfer  books 
will  be  closed  on  Saturday,  April  14th,  at  12  o'clock 
noon,  to  be  reopened  on  May  9th. 

The  friends  of  the  Lindsley  Brothers  company, 
Menominee,  Mich.,  wholesale  producer  of  cedar 
poles,  will  hear  with  regret  that  the  company's  offices 
were  totally  destroyed  by  fire  early  on  the  morning 
of  April  5th.  All  papers,  books,  correspondence, 
etc.,  were  completely  destroyed,  and  the  company 
asks  its  customers  and  friends  to  bear  with  it  in 
case  any  correspondence  recently  sent  it  does  not 
receive  attention,  as  the  company  has  no  means  of 
knowing  what  letters  were  burned.  The  Lindsley 
company  would  consider  it  a  favor  if  all  those  who 
are  waiting  to  hear  from  it  would  send  duplicates 
of  letters  written  during  .the  week  prior  to  April 
5th  which  may  not  have  received  attention.  The 
company  has  already  fitted  up  new  offices  and  the 
business  will  not  be  affected  in  any  way.  George 
L.  Lindsley,  president  of  the  company,  was  recently 
in  Chicago  and  announced  the  concern  had  opened 
.1   branch  office  in  the  Worcester  block.    Fortland. 
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Ore.,  under  the  management  of  Secretary  E.  A. 
Lindsley,  where  nothing  but  long  poles  will  be  pro- 
duced for  shipment  all  over  the  country.  The  Linds- 
ley company  has  been  doing  a  large  business,  par- 
ticularly with  telephone,  telegraph,  electric-light  and 
street-railway  companies. 


BUSINESS. 


J.  J.  Reidy  of  New  Haven,  Conn.,  reports  a  grow- 
ing demand  for-  the  Donnelly  climbers  in  the  West, 
where  they  have  been  introduced  but  a  short  time. 

The  Electric  Appliance  company,  Chicago,  is  en- 
deavoring to  inoculate  the  electrical  public  with 
some  of  its  enthusiasm  for  Dayton  fans  for  the  sea- 
son of  1900. 

Regarding  its  state  of  business,  the  Garton-Dan- 
iels  company  of  Keokuk,  la.,  saj's:  "It  is  beyond 
our  expectations.  Everybody  seems  to  want  Garton 
lightning  arresters,  and  it  is  keeping  us  hustling 
to  get  materials  fast  enough  to  fill  orders  promptly." 

Goldsmith  Bros.,  Chicago,  refiners  and  assayers, 
are  in  the  market  for  scrap  platinum,  for  which  they 
will  pay  the  highest  market  price.  Goldsmith  Bros, 
have   been    established   over   25    years    and    bear    a 
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most  excellent  reputation.  They  have  done  busi- 
ness with  many  electrical  houses  and  desire  to  com- 
municate with  those  wishing  to  dispose  of  scrap 
platinum  snd  others  in  the  market  for  platinum  sheet 
and  wire. 

The  Western  Electric  company,  Chicago,  is  send- 
ing to  the  trade  price-lists  on  sockets,  switches  and 
cut-outs.  A  large  assortment  of  this  material  is 
carried  in  stock  ready  for  prompt  shipment.  Price- 
lists  will  be  mailed  upon  application.  Some  of  the 
new  devices  the  company  is  handling  include  a 
pull  socket  for  turning  on  and  off  the  light  by 
pulling  a  cord  instead  of  turning  a  key  and  a 
chandelier  switch  for  high  fixtures  which  have  been 
installed  without  any  wall  switch. 

An  article  entitled  "Facts — Not  Fallacies"  ap- 
pears in  a  recent  issue  of  Graphite,  the  publication 
of  the  Joseph  Dixon  Crucible  company.  Jersey  City, 
N.  J.  It  treats  of  the  use  of  a  durable,  protective 
paint  for  smokestacks  in  general,  and  particularly 
of  the  results  of  the  Dixon  silica-graphite  paint  on 
the  stacks  of  a  number  of  large  power  houses  in 
the  East.  Illustrations  are  given  of  the  stacks  of 
the  Union  Traction  company  of  Philadelphia  and 
the  North  Jersey  Street  Railway  company  at  New- 
ark, N.  J.,  which  are  painted  with  Dixon  paint. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


646,418.  Machine  for  Generating  and  Utilizing 
Static  Electricity.  West  Dodd  and  Alvin  D. 
Struthers.  Des  Moines,  la.  Application  filed 
July  14,  1899. 

In  the  machine  are  two  concentric  cylinders  both 
closed  at  their  ends  and  each  provided  with  openings 
adapted  to  be  brought  into  coinciding  positions,  means  for 
retaining  the  inner  cylinder  stationary  and  means  for  ro- 
tating   the  outer  cylirder. 

646,454.  Track-circuit  Closer.  Samuel  L.  Neely, 
Pierron,  111.    Application  filed  May  10,  1899. 

The  device  described  combines  a  casing,  a  spring  strap 
passed  through  an  opening  iu  the  casing,  a  circuit  closer 
within  the  casing  and  operatively  connected  with  the 
strap,  the  strap  being  adapted  to  rise  and  fall  through  the 
slot  in  the  casing,  and  a  follower  carried  by  the  strap  and 
acting  to  maintain  the  closure  of  the  slot. 

646,460.  Trolley.  William  B.  Potter,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  Decem- 
ber 14,  1898. 

In  a  trolley  for  electric  railways  are  combined  a  rotatable 
trolley  base,  a  trolley  pole  pivoted  to  the  base,  means  ac- 
tuated by  fluid  pressure  for  loweriog  the  trolley  pole,  a 
spring  for  raising  the  pole,  and  a  single  controlling  handle 
by  the  movement  of  which  the  trolley  may  be  raised,  low- 
ered or  rotated. 
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646,467.  Motor  Frame.  Sidney  H.  Short,  Cleve- 
land, O.,  assignor  to  the  Westinghouse  Electric 
and  Manufacturing  company,  Pittsburg,  Pa. 
Application  filed  October  15,  1898. 

In  the  motor  frame  are  castings,  each  comprising  a  sec- 
tion of  motor  casing  aud  an  integral  section  of  gear  case, 
and  having  an  arm  integral  with  the  motor-casing  section, 
the  castings  being  hinged  together  at  the  gear-casing 
sections  and  at  the  extremities  of  the  arms. 

646,476.  Carbon  Brush.  Elihu  Thomson,  Swamp- 
scott,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  May 
5,  1897- 

A  carbon  brush  for  a  dynamo-electric  machine  is  de- 
scribed. It  is  composed  of  superposed  plates  or  lamina- 
tions of  carbon,  the  plates  being  individually  adjustable  in 
the  holder,  and  each  plate  or  sheet  having  a  coating  of 
good  conducting  metal  of  such  thickness  as  to  be  readily 
destroyed  at  the  commutator  end  of  the  brush. 

646,485.  Reversing  and  Cut-out  Switch.  Thorsten 
von  Zweigbergk,  Cleveland,  O.  Application 
filed  January  26,  1897. 

The  apparatus  has  a  movable  switch  carrying  a  plurality 
of  insulated  metallic  bands,  two  series  of  plates  carried 
by  the  bands,  the  plates  of  one  series  being  wide  enoueh 
to  extend  over  two  consecutive  bands,  but  each  being  con- 
nected with  but  one  band,  whereby  some  of  the  bands  are 
out  of  connection  with  the  series,  the  plates  of  the  other 
series  being  connected  one  to  each  band  and  not  over- 
lapping, and  electrical  connection  between  each  of  those 
bands  to  which  the  first  series  of  plates  are  not  connected, 
and  bands  to  which  those  plates  are  connected,  in  combina- 
tion with  contact  fingers  adapted  to  contact  with  either 
series  of  plates,  whereby  the  cirrent  may  be  reversed. 

646,500.  Electric  Transformer.  Walter  S.  Mood}-. 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  August  27,  1897. 

The  transformer  comprises  a  hallow  conductor,  a  non- 
volatile fluid  which  absorbs  heat  from  one  member  and  is 


Issued  April  j>,  igoo. 

in  contact  with  the  other,  and  a  fluid  flowing  in  contact 
with  the  other  member,  which  flu;d  absorbs  heat  from  the 
latter  such  that  the  latter  in  turn  absorbs  heat  from  the 
non-volaiile  flu^d. 

646,526.  Electric  Controller.  John  C.  Lincoln, 
Cleveland,  O.     Application  filed  July  24,  1899. 

The  inventor  describes  the  combination  with  two  or 
more  battery  ce'ls  and  a  motor  having  its  field  provided 
with  a  series  coil  aud  a  shunt  coil  of  means  for  supplying 
a  varying  voltage  from  the  cells  to  the  armature  and  series 
coil  and  a  constant  voltage  to  the  shunt  coil  of  the  motor. 

646,552.  Storage  Battery.  George  W.  Gesner,  New 
York,  IS .  Y.,  assignor  to  Harleston  Corbett 
Gesner,  New  York,  N.  Y.  Application  filed 
December  18,  1899. 

The  battery  has  a  part  or  portion  subject  to  oxidation  or 
corrosion,  made  from  an  alloy  of  iroo  and  hydrogen,  the 
latter  being  present  in  S'ich  proportions  as  n  prevent  su-h 
ox'dation  or  c  >r.  osion  of  the  ir.n  in  i  he  alloy. 

646,598.  Relay.  Luigi  Cerebotani,  Munich,  Ger- 
many, assignor  of  one-half  to  Albert  Silbermann. 
Berlin,  Germany.  Application  filed  October  14, 
1899. 

A  polarized  relay  is  described  which  consists  of  two 
magnet  pairs,  the  cores  of  which  cross  each  other,  having 
a  common  armature  oscillating  on  a  fulcrum  between  suit' 
able  contact  pieces,  the  magnet  pairs  being  co  itained  in 
the  line  circuit  and  one  pair  also  in  a  local  battery  circuit 

646,619.  Electric  Metal-working  Apparatus.  Charles 
L.  Coffin,  Detroit,  Mich.  Application  filed  May 
13,  1S99. 

In  a  machine  for  electrica'ly  heating,  welding  ani  work- 
ing metals  are  combined  a  base,  a  clamp  carriage,  ways 
across  the  front  of  the  machine  in  which  the  carriage  is 
adjustable,  blocks  adjustable  longitudinally  on  the  carriage 
to  and  from  f  ach  other,  a  stationary  jaw  and  a  movable 
jaw  supported  on  each  block,  and  an  aciuat-ng  device  for 
the  movable  jaws  on  the  base,  at  all  points  of  adjustment 
thereof. 

646,626.  Surface-contact  Railway  System.  Gustav 
Paul,  Munich,  and  Heinrich  Wriggers,  Augs- 
burg, Germany.  Application  filed  August  11, 
1899. 

In  a  surface-contact  and  relay  system  of  electric  railways 
or  tramways  are  controlling  apparatus  for  each  surface 
contact  consisting  of  a  lever  for  making  and  breaking  the 
working  circuit,  two  separate  exciting  coils  for  operating 
the  lever  and  circuit  connections  so  arranged  that  the 
draw-on  or  circuit-closing  coil  of  each  relay  is  situated  in 
a  shunt  of  the  working  circuit  and  connected  w  th  the 
draw-oft  or  circuit-breaking  coil  of  the  immediately 
preceding  and  the  immediately  succeeding  controlling 
apparatus,  the  draw-off  magnets  having  double  windings 
connected  at  one  end  with  the  draw-on  coils  of  the  ad- 
joining controlling  appliances  and  at  the  other  end  with 
fixed-contact  pieces  arranged  in  groups  symmetrical 
with  each  other  and  controlled  by  multiple-switch  levers. 
(See  cut.l 

646,643.  Instrument  for  Measured-service  Tele- 
phones. Charles  E.  Gierding,  West  Haven, 
Conn.,  assignor  fo  the  New  Haven  Car  Register 
company,  New  Haven,  Conn.  Application  filed 
April  4,  1899. 

In  the  device  described,  combined  with  a  registering 
mechanism  having  a  plurality  of  indicating  wheels  upon  a 
common  shaft,  and  secured  upon  a  base  member  with  its 
axis  parallel  thereto,  are  a  rotatable  key-actuated  mech- 
anism also  secured  to  the  base  member  with  the  axis 
thereof  at  a  right  angle  thereto,  mechanism  for  imparting 
a  rotary  movement  to  the  registering  mechanism  from  the 
key  mechanism,  as  intermeshing  wheels  upon  each  of  the 
mechanisms,  and  means  for  preventing  the  backward  rota- 
tion of  the  key  mechanism . 

646.675.  Telephone-exchange  System.  Edward  E. 
Clement,  Washington,  D.  C.,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.    Application  filed  June  16,  1898. 

In  the  system  are  a  switchboard  carrying  line  terminals, 
subscribers'  lines  connected  thereto  and  provided  with 
selective  apparatus  at  the  subscribers'  stations,  operators' 
connective  means,  adapted  to  co-operate  with  the  line 
terminals,  and  a  selective  device  connected  with  each 
operator's  connective  means  and  adapted  to  continue  the 
circuit  to  any  one  of  a  number  of  given  points,  as  pre- 
viously determined  by  the  subscriber's  instrument. 

646.676.  Combined  Annunciator  and  Spring  Jack. 
Edward  E.  Clement,  Washington,  D.  C,  as- 
signor to  the  Sun  Electric  Manufacturing  com- 
pany of  New  Jersey.     Application  filed  June  16, 


terminal1:,  a  lamp  or  other  signal  connected  to  the 
term  nals,  jack  springs  adapted  to  be  connected  to  the 
line  wires,  and  anvils  udou  whi"h  the  springs  normally 
res',  fcrm-'ng  terminals  of  the  relay  circuit.     (See  cut.) 

646.677.  Telephone-exchange  System.  Edward  E. 
Clement,  AVashington,  D.  C,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.     Application  filed  June  16,  1898. 

This  system  comprises  a  switchboard,  line  terminals 
thereon,  operator's  connective  means  for  the  same,  a 
variable-signal  transmitter  at  each  subscriber's  station, 
and  an  operator's  variable-signal  receiver  normally  dis- 
connected from  any  line,  but  placed  under  control  of  any 
one  of  the  signal  transmitters  when  connection  is  made 
by  the  operator  with  the  co-responding  line. 

646.678.  Telephone  Transmitter.  Edward  E.  Cle- 
ment, Washington,  D.  C,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.   Application  filed  August  20,  1898. 

The  transmitter  has  a  shell  or  casing  in  two  parts,  a 
diaphragm  clamped  between  the  parts,  an  orifice  in  the 
rear  part  and  an  insulating  bushing  therein,  a  conducting 
stem  adjustably  supported  in  the  bushing  and  having  one 
end  accessible  as  a  contact  fnm  the  outside  of  the  shell, 
ane'ecrode  box  carried  upon  the  stem  inside  of  the  shell 
or  casing  and  independently  of  the  bushing,  fixed  aud 
movable  electrodes  iu  the  .-box.  and  a  connection  between 
the  diaphrag-n  ani  the  movable  electrod  i. 

646.679.  Telephone-exchange  System.  Edward  E. 
Clement,  Washington,  D.  C.,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.     Application   filed  December  24,    1898. 

The  system  has  a  central  office,  subscribers'  lines  ter- 
minating therein,  connective  circuits  therefor,  a  super- 
visory signal  and  a  switch  for  each  connective  circuit,  the 
latter  adapted  to  be  actuated  manually  to  connect  the 
former  to  its  connective  circuit  and  to  be  restored  by  a 
sequence  of  changes  in  the  circuit,  means  fir  producing 
one  su^h  change  when  the  connective  circuit  is  joined  to  a 
subscriber's  line,  and  means  under  the  control  of  the  sub- 
scriber to  effect  the  further  necessary  chan;e  or  changes. 


The  device  combines  in  a 
following  instrumentalities: 


single   integral  structure  the 
A  relay  provided  with   local 
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646.680.  Telephone-exchange  System.  Edward  E. 
Clement,  Washington,  D.  C.,  and  William  D. 
Gharky,  Philadelphia,  Pa.,  assignors  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.    Application  filed  December  24,    1898.    ' 

This  system  is  similar  to  the  one  above  and  comprises 
means  for  interrupting  each  of  the  operators'  circuits 
when  a  connection  is  initiated  theretnrough,  and  connect- 
ing a  source  of  current  and  a  signal  respectively  to  the 
portions  of  the  circuit  leading  to  the  called  line. 

646.681.  Telephone-exchange  System.  Edward  E. 
Clement,  Washington,  D.  C,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.    Application   filed   April   21,    1899. 

In  a  composite  telephone  and  signaling  sys'em  are  a  me- 
tallic conversation  circuit  between  two  stations,  a  signal 
mat: net  at  one  of  the  stations  having  inductively  balanced 
windings,  a  portion  only  of  which  is  in  normal  connection 
with  the  circuit,  means  at  the  other  station  whereby  sig- 
naling current  may  be  thrown  upon  both  sides  of  the  line, 
and  means  operative  during  conversation  whereby  the 
open  extremity  of  the  windings  of  the  signal  magnet  may 
be  connected  to  form  a  neutral  bridge  across  the  metallic 
circuit. 

646. 6S2.  Telephone-exchange  System.  Edward  E. 
Clement,  Washington,  D.  C-,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.     Application  filed  April  21,  1S99. 

Features  of  this  invention  are  a  signal-transmitting  ap- 
paratus at  the  subscriber's  station  adapted  to  he  connected 
to  both  limbs  of  ihe  metallic  circuit  to  determine  a  flow  of 
signaling  current  therethrough  in  parallel,  a  telephone 
circuit  at  the  central  station  adapted  to  be  connected  to 
the  subscriber's  metallic  circuit  to  form  an  extension 
thereof,  a  plurality  of  signals  associated  with  the  circuit, 
and  a  selective  sienal  mechanism  also  associated  there- 
with, controlling  the  signals,  and  adapted  to  be  brought 
into  connection  with  both  sides  of  the  subscriber's  metallic 
circuit  to  respond  to  the  signaling  current  therein. 
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646,683.  Telephone-exchange  System.  Edward  E. 
Clement.  Washington,  D.  C.,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.    Application  filed  April  2lf  1S99. 

Means  are  provided  at  the  connecting  jack  to  continue 
circuit  connections  to  the  subscriber's  line,  whereby 
the  subscriber  may  either  call  or  be  called  ordinarily  upon 
one  section  of  the  switchboard,  but  upon  occasion  may 
have  his  line  prolonged  for  the  purpose  of  answering  his 
calls  to  another  section  of  the  switchboard. 

646.688.  Device  for  Shifting  Electric  Current  from 
One  Conductor  to  Another.  William  D. 
Gharky,  Philadelphia,  Pa.  Application  filed 
July  2,  1895- 

In  an  electric-distribution  system  are  a  main  supply 
wire,  an  auxiliary  supply  wire,  switching  mechanism 
adaoted  to  maintain  one  of  the  wires  con  inuous  and  the 
other  bioken  at  any  given  lime,  a  magnet  controlling  the 
swiicbi  ir  meoanisui.  and  means  to  prevent  the  effective 
energization  of  the  magnet  except  upon  th  ■  passage  of  an 
abnormal  current,  the  ma  net  being  included  directly  in 
the  mi  in  snpp  >  circuit  or  a  shunt  branch  thereof. 

646.689.  Telephone  System.  William  D.  Gharky, 
Philadelphia,  Pa.,  assignor  to  the  Sun  Electric 
Manufacturing  company  of  New  Jersey.  Ap- 
plication filed  July   1,    1897. 

The  system  comprises  a  set  of  storage  cells  at  the  sub- 
sciber's  st=iti  >n  normally  maintained  in  connection  with 
the  line  wnes  so  as  to  be  charged  by  the  central-office 
generator,  together  with  switching  mechan-sm  also  at  the 
subscriber's  st-moi,  adapted  to  disconnect  the  storage 
cells  from  the  line  wires  and  to  short-circuit  the  latter, 
whereby  an  augmented  current  may  be  permitted  to  flow 
frr-m  the  central-office  generator  through  the  controll.ng 
magnet  of  the  switch  or  cut-out,  to  actuate  the  same. 


NO.    646,883. 

646.690.  intercommunicating-lelephone  System  and 
Apparatus.  William  D.  Gharky,  Philadelphia, 
Pa.,  assignor  to  the  Sun  Electric  Manufacturing 
company  of  New  Jersey.  Application  filed  April 
1,  1898. 

Part  of  the  invention  consists  of  a  series  of  terminals 
connected  one  wiih  each  1-ne  wire  or  wires  of  conneted 
stations  and  arr«Dg-d  when  moved  relatively  to  the  other 
terminals  to  alt  rnatively  connect  thes**  wires  with  a  loc-il- 
circnit  terminal  and  with  a  ringine-circuit  terminal, 
springs  to  re  urn  the  movable  terminals  to  n  >n-c  uitacting 
position,  and  latches  to  hold  them  in  position  of  contact 
wiih  the  local-circuit  terminals  only, 

646.691.  Circuit  Protective  Device.  William  D. 
Gharky,  Philadelphia,  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.   Application  filed  June   16,   1898. 

A  f nse  for  >he  protect!  m  of  electric  circuits  against  dis- 
turbing currents,  consisting  of  a  thermo-electric  couple,  is 
described. 

646.692.  Telephone-exchange  System.  William  D. 
Gharky,  Philadelphia,  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.    Application  filed  June  16,   189S. 

Means  under  the  control  of  the  cilled  subscriber  are  pro- 
vided 10  restore  a  switch  10  its  normal  position,  whereby 
when  ;in  operator  has  once  communicated  with  the  calling 
subscrib-r  she  1  'ses  control  of  the  connected  lines,  and 
cannot  again  connect  her  telephone  in  the  circuit  without 
interrupting  the  conversation . 

646,603.  Annunciator  and  Spring  Jack.  William  D. 
Gharky,  Philadelphia,  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.    Application   filed  June   16,    1898. 

The  apparatus  combines  a  face  plate  provided  with  a 
circular  depression  an  electromagnet  mounted  upon  the 
rear  of  the  plate,  a  bearing  tube  mounted  parallel  to  the 
cores  of  the  magnet,  a  spindle  iournalet  in  the  tube  and 
extending  through  the  fac-  pla  e  into  the  circular  de- 
press] >n,  an  armature  upon  the  end  of  the  spindle  adapted 
to  oscillate  across  the  poles  of  the  maenet,  a  target  i  n  the 
front  end  of  the  spindl  1  ad  tpted  to  oscillate  in  the  circular 
depression,  and  a  covering  plate,  provided  with  an  orifice, 
fitted  over  the  same. 

646,694.  Telephone-exchange  System.  William  D. 
Gharky,  Philadelphia,  Pa.,  and  Edward  E. 
Clement,  Washington,  D.  C,  assignors  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.    Application  filed  August  20,  1898. 

In  this  system  are  a 'subscriber's  line,  a  spring  jack 
therefor,  a  line  annunciator  having    differential  windings, 


and  a  source  of  current,  the  source  being  permanently  con- 
uected  to  the  line  through  one  winding  of  the  annunciator 
and  adapted  to  energize  it  or  not  according  to  the  condition 
of  the  line,  in  combiuation  with  a  local  circuit  containing 
the  second  winding,  and  means  actuated  by  an  operator  in 
making  connect]  m  with  the  line  to  close  the  local  circuit 
and  maintain  the  same  closed  as  long  as  the  connection 
continues. 

646.695.  Telephone-exchange  System.  William  D. 
Gharky,  Philadelphia,  Pa.,  and  Edward  E. 
Clement,  Washington,  D.  C..  assignors  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.     Application  filed  August  20,  189S. 

Operators'  me  tall  c  instruction  circuits  for  conversation 
normally  disconnected  are  provided  and  a  separate  cir- 
cuit containing  battery  and  a  signal  extends  b-tween  the 
operators,  the  circuit  being  composed  to  part  of  the  differ- 
ent instruction  circuits,  whereby  when  an  operator  con- 
nects her  instruction  circu-t  with  another  a  corresponding 
signal  is  thereby  given  to  the  other  operator. 

646.696.  Telephone-exchange  System.  William  D. 
Gharky,  Philadelphia,  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.    Application  filed  April  21,  1899. 

In  this  system  there  is  an  operator's  connective  circuit 
at  the  central  statinn  c  nstst'ng  of  two  conduct  rs  so  con- 
nect*d  'O  their  terminal  devi  -es  that  when  any  connection 
is  completed  th^y  will  be  in  revers  d  r-  lation  to  the  com- 
ponent wires  of  the  connected  subscribers'  pairs. 

646.697.  Telephone-exchange  System.  William  D. 
Gharky,  Philadelphia,  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jer- 
sey.    Application  filed  May  17,  1899. 

The  system  comprises  a  subscrib-r's  line,  a  switching 
terminal  therefor,  a  line  signal  having  its  windings  con- 
n-ced  to  the  line  and  also  to  a  local  circuit  containing  a 
source  of  current,  the  local  circuit  bein;  adapted  to  be 
closed  when  the  line-signal  magnet  is  •  nereized.  and  means 
made  operative  upon  switching  the  li  >e  fir  conversaion, 
to  moment -rily  break  the  local  circuit  and  permit  the  re- 
tract on  of  the  signal  and  thereafter  t  1  again  render  the 
circuit  intact,  whereoy  tb  *  s  gnal  nny  act  as  a  clearing- 
out  signil  at  the  close  of  the  conversation. 

646,701.  Plug  Seat  for  Telephone  Switchboards. 
Albert  K.  Keller,  Philadelphia,  Pa.  Application 
filed  May  17,   1899. 

A  telephone  swit  hboard  having  a  table  and  connecting 
plugs  and  ceds  theref  r  is  described.  Th^  ulug  seats  are 
secured  to  the  ttble  for  the  re  eption  of  the  plUiS.  each 
plu*  seat  ha>  in  i  an  o  len  m  f  >r  the  passage  of  the  cord, 
and  a  deta  Viable  p  irtio  1  normally  maintaining  the  plug  in 
position  upo  1  rhi  table  an  1  within  tie  seat.  bu<  permi  t  ng 
it  to  bf»  removed  through  the  seat  and  withdrawn  b;low  the 
table  wht-n  desired. 

646,714.  Railway  Signal.  Herbert  B.  Taylor,  New- 
ark, N.  J.     Application  filed  November  22,  1899. 

In  the  system  are  a  signal,  a  mag  <etic  fnct  on  cinch 
mounted  on  the  sienal  shall,  co nip-  i sing  an  annular  magnet 
and  a  disk  armature  and  adapted  to  change  the  posit-un  of 
the  signal  when  ope;  ated,  means  for  rotating  the  clutch, 
an  ent-rg  zing  circuit  for  the  mienetic  ciuoh.a  track  cir- 
cu't  and  a  relay  thereiu  controlling  the  circuit  of  the  mag- 
netic  clutch. 

646,717.  Railway  Signal.  James  Wayland  and  Her- 
bert B.  Taylor,  Newark,  N.  J.  Application  filed 
August  5,    1899. 

Th  1  me  hamsm  combines  a  s'gnal-operatin*  motor,  two 
sign. Is  conn  oiling  -ircu  ts  for  ea  h  signal  m  gnet  c  fric- 
tion clutches  operated  by  ihe  moor  aod  so  arranged  as  to 
be  conti  iunusly  i  1  position  for  e  igag-:meni  witn  signal 
parts  in  all  positions  thereof,  and  adapted  tu  move  or  re- 
lease one  or  both  sign  ils  ins  autanejusiy  when  the  con- 
trolling circuits  are  euergzsd  or  d  ;-energized. 

646,718  and  646,719.  Railway  Signal.  James  Way- 
land  and  Herbert  B.  Taylor,  Newark,  N.  J. 
Application  filed  August  5,   1899. 

The  electrical  feature-;  of  these  two  inventions  are  simi- 
lar to  those  in  the  two  patents  meutioned  above. 

646,721.  Electrical  Indicator  for  Elevators.  Will- 
iam H.  Baker,  Central  Falls,  R.  L,  and  Frederic 
E.  Kip,  Montclair,  N.  J.  Application  filed  Feb- 
ruary 2,  1899. 

In  the  ind.cator  combined  with  the  lamp  circuit, 
the  opera  ive  circuit  and  their  generators  are  a  lamp- 
circuu  closer,  comprisng  terminals  of  the  lamp  cir- 
cuit, a  contact  piece  ada,jte  1  to  be  moved  into  cont-tci  with 
the 'terminals  a  >d  close  ih-i  circuit  through  the  lamp,  a 
detent  which  holds  the  con  act  pe  es  ou  of  cont-ct  with 
the  lerminals.  rind  an  t-lec  romagnet  in  the  operative  cir- 
cuit and  adapted  when  excited  to  attract  and  disengage  the 
dettnt. 

646,742.  Electric  Bond  for  Street  Mains.  Adolphus 
A.  Knudson,  Rutherford,  N.  J.  Application 
filed  December  15,  1899. 

An  electric  b  md  for  street  mains,  electrically  connected 
with  the  metal  of  adj  nning  pipe  sections,  and  wholly  in- 
closed withm  the  joiut  b  Jtweea  su  ;h  pipe  sections. 

646,744.  Branch  or  Lamp  Switch.  Ernst  Liebscher. 
Nuremberg,  Germany.  Application  filed  De- 
cember 22,  1899. 

In  the  switch  are  fixed  contacts  connected  to  the  ter- 
minals of  the  wires,  a  switch-actuating  axle,  and  a  pair  of 
spring  contacts  connected  at  their  ends  in  anDular  form 
so  as  to  surround  the  switch-actuating  axle,  the  springs 
being  provided  with  inwardly  projecting  pie  es,  and  the 
axle  be-ng  constructed  to  engage  the  projecting  pieces, 
whereby  the  switch  may  be  actuated. 

646,768.  Controlling  Apparatus  for  Electric-railway 
Cars.  August  Sundh,  Yonkers,  N.  Y.  Appli- 
cation filed  September  25,  1899. 

The  inventor  describes  the  combination  with  an  electric 
motor  -md  its  controller  of  a  pilot  motor  for  shifting  ihe 
controller  a  eovenor  having  a  plurality  of  contact  fingers 
and  shifting  contact  rings  f  >r  controlling  the  pilot  mot"r.  a 
circuit  closer  having  a  corresponding  plurality  of  contacts 
for  controlling  the  governor  and  a  reversing  switch  oper- 
ated by  the  controller. 

6*46.793-  Medical  Galvanic  Battery.  Harry  Bentz, 
New  York,  N.  Y.  Application  filed  November 
9,  1899. 

The  battery  comprises  a  number  of  sets  of  cells  all 
mounted  on  a  single  support,  the  cells  of  each  set  being 
counected  in  series,  a  circuit  closer  for  controlling  a  cir- 
cuit through  one  or  all  of  the  sets  of  cells,  and  another 
circuit  controller  for  closing  the  circuit  through  one  or 
"two  of  the  sets  of  cells  independently  of  the  other  cells. 


646,839.  Service  Switch  for  Electric-lighting  Sys- 
tems. George  O.  Kelly,  Cambridge,  Mass.  Ap- 
plication filed  November  20,  1S99. 

In  a  service  switch  for  multiwire  electric  systems  are 
several  series  of  terminals,  a  sectional  cover  with  circuit 
closers  on  its  different  sections  for  contact  wi  h  terminals 
of  the  several  sets  respeciively,  and  means  tor  conn-cting 
the  sections  of  the  cover  to  work  together  or  separately  at 

646,858.  Vacuum-tube  Light.  Daniel  M.  Moore, 
Newark,  N.  J.,  assignor  to  the  Moore  Electrical 
company,  New  York,  N.  Y.  Application  filed 
April  21,  1S99. 

An  electric  lamp  is  described  which  consists  of  a  vac- 
uous tube  coated  exteriorly  at  iis  ends  with  graphite 
paste  to  which  the  circuit  terminals  may  be  suitably  at- 
tached. 

646,867.  Igniter  for  Gas  Engines.  Oscar  Owens, 
San  Francisco,  Cal.  Application  filed  February 
6,  1S99. 

An  electric  gas  engine  igniter  is  described. 

646,883.  Electric  Arc  Lamp.  Peter  H.  F.  Spies, 
Yonkers,  N.  Y.,  assignor  to  Charles  G.  Durfee, 
Yonkers,  N.  Y.,  and  Louis  A.  Rodenstein 
and  Neil  Ambrose  Flannery,  New  York,  N.  Y. 
Application   filed   November   1,    1S99. 

In  the  lamp  are  a  slotted  choking  coil,  feeding  mechan- 
ism f'-r  controlling  the  feed  of  a  movable  carbon  or 
electrode  and  an  arma'ure  for  controlling  the  feeding 
mThai'ism.  the  armature  being  located  outside  of  the 
perimeter  of  the  ch  king  coil  and  in  operative  relation  to 
the  pole  p;eces  (hereof  bounding  the  slot.     (See  cut.) 

646,886.  Electric-signaling  Device  for  Hydraulic 
Hose.  Benjamin  L.  Stowe  and  John  J.  Voor- 
hees,  Jersey  City,  N.  J.  Application  filed  No- 
vember 9,  1899. 

Hydraulic  hose  is  described  consisting  of  a  rubber  lin- 
ing an  exterior  fabric  hody  into  whi"h  the  lining  is 
vulcanized  and  interposed,  insulate  I  electric  conductors  or 
lin-  wires  laid  upon  and  secured  to  the  exteiior  of  the 
rubber  lining. 
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646,887.  Electric-signaling  Device  for  Hydraulic 
Hose.  Benjamin  L.  Stowe  and  John  J.  Voor- 
hees,  Jersey  City,  N.  J.  Application  filed  No- 
vember 15,  1899. 

In  combination  with  a  multiply  hose  are  a  pliable  sleeve 
extending  lengt  iwi~e  1  f  and  interposed  at'd  h  Id  between 
two  co  'tittuou-  p'  es  of  th  -  hos-?,  and  electrical  con.iu  tors 
or  line  wires  in  crimped  or  b.ni  form  coutained  in  and  en- 
closed hy  the  sleeve. 

646,889.  Controller  for  Electric-railway  Cars.  Au- 
gust Sundh,  Yonkers,  N.  Y.  Application  filed 
December  23,   1899. 

The  combination  witn  an  electric  motor  and  its  barrel 
swit  h  of  a  motor  for  actuating  the  switch,  a  governor  for 
the  swit  :h-actuating  m  .tor,  a  d  mecha  listn  con  rec  ing  the 
switch-actuating  motor  and  governor  for  unity  of  acti  in. 

646,894.  Storage  Cell.  Henry  J.  Cogswell,  Hart- 
ford, Conn.,  assignor  to  the  Hartford  Accumu- 
,  lator  company,  Hartford,  Conn.  Application 
filed  February  5,  1900. 

In  combination  in  a  stor  <ge  cell  are  a  pair  of  conducting 
plates  of  opposite  polarity  arranged  substantia  ly  pantlel 
to  each  othc,  electrodes  extend  ng  betwee  1  the  pates 
and  arranged  in  two  sets  of  oppo-ite  polarity,  a  single  set 
of  electrodes  being  in  elect  icat  c  ntact  with  ea-h  of  the 
contact  pi  tes.  and  means  provided  at  one  end  of  th-*  elec- 
trod  s  whereby  th-y  are  insulated  from  one  of  the  plates 
and  held  at  a  di-.ta  ice  from  the  surface  of  the  plate. 

646,911.  Electric  Heater.  George  S.  Knox,  Phila- 
delphia, Pa.,  assignor  to  Arthur  H.  Fowler, 
Philadelphia,  Pa.,  and  Gurdon  G.  Wolfe,  Troy, 
N.  Y.,  trustees.  Application  filed  January  30, 
1899. 

In  the  heater  ar*  heating  tubes  through  which  water  is 
required  to  flow,  heating  coils  or  devices  arranged  adja- 
cent to  mat  on  the  outside  of  the  tubes  a  valve  to  control 
the  flow  of  wat-'r  through  the  tubes,  a  switch  to  control 
the  current  passing  through  ih-a  heating  coils,  and  con- 
n-cting me  -ns  between  the  valve  and  the  switch,  whereby 
the  latter  is  autoraati -ally  c'osed  oropened  when  turning 
on  or  off  the  valve,  the  connecting  mjans  comprising 
"spring-actuated  devices  directly  moved  by  the  valve  for 
causing  the  circuit-closing  sw  tch  to  sn*p  open  with  a 
quick  movement  when  the  valve  has  been  partly  moved  in 
clos  ng  off  the  wa<er.  wher-by  tire  switch  operates  quickly 
at  time  of  action  and  the  valve  m  ty  be  operated  to  vary  the 
flow  of  water  while  the  switch  is  closed.     (See  cut.) 

646.922.  Storage  Battery.  Elmer  A.  Sperry,  Cleve- 
land, O.,  assignor  to  the  Cleveland  Machine 
Screw  company,  Cleveland,  O.  Application  filed 
August  19,  1898. 

The  battery  comprises  a  battery  plate,  containing  active 
material,  presenting  a  face  or  f  .ces  of  considerable  area,  a 
shield  or  re  ainer  for  such  material,  consi-ting  of  a  homo- 
geneous sh«t-t  ol  fibrous  mate-  ial,  the  fibers  in  which  are 
parallel,  permeable  to  \h*  electrolyte,  provided  with  at 
lea^t  one  indented  or  ribbed  surface  and  a  separ  tor  of 
mat-ri-il  impermeable  to  the  el-ctrolyte.  having  projecting 
partitions  pressing  the  sliest  at  intervals  in  its  extent  and 
in  lines  d  sposed  at  a  substantial  angle  to  the  ribs,  serving 
to  hold  the  sheet  against  the  face  or  faces. 

646.923.  Cellulose  Envelope  for  Elements  of  Stor- 
age Batteries.  Elmer  A.  Sperry,  Cleveland,  O. 
Application   filed   October  7,   1899. 

The  envelope  or  separator  for  elements  of  batteries,  con- 
sists of  a  layer  of  pyroxylin  fabric  and  a  layer  of  cel- 
lulose. 
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Destruction  of  the  Austin  Dam. 
Further  details  of  the  destruction  of  the  great 
Austin  dam,  with  the  accompanying  views,  are  sent 
by  an  Austin  correspondent  of  the  Western  Elec- 
trician, under  date  of  April  12th.  The  upper  picture 
shows  the  wrecked  electric-light  and  power  house, 
and  the  lower  one  shows  the  dam  as  it  now  appears. 


On  the  morning  of  April  7th,  during  an  unprece- 
dented flood  in  the  Colorado  River,  the  great  dam 
across  that  stream  at  Austin,  Tex.,  suddenly  gave 
away,  letting  loose  the  tremendous  volume  of  water 
contained  in  Lake  McDonald,  which,  at  the  time  of 
the  catastrophe,  was  40  miles  long  and  over  one- 
half  mile  wide.  The  greatest  depth  of  the  lake, 
including  the  10  feet  of  water  that  was  flowing  over 
the  crest  of  the  dam  at 
the  time,  was  75  feet.  This 
great  body  of  water  swept 
through  the  break  in  the 
dam  and  into  the  broad 
valley  below,  carrying 
death  and  destruction  with 
it.  It  left  a  trail  of  ruin 
all  the  way  from  Austin 
to  the  Gulf  of  Mexico,  a 
distance  of  probably  300 
miles  by  the  course  of  the 
river. 

Immediately  below  the 
dam.  on  the  east  side,  was 
located  the  municipal 
waterworks,  electric-light 
and  power  plant.  The 
break  occurred  so  sud- 
denly that  of  the  eight 
men  who  were  working  in 
the  power  room  of  the 
power  house  only  one  es- 
c  a  p  e  d.  Seven  were 
drowned  outright,  and 
their  bodies  were  after- 
ward recovered.  The  flood 
literally  demolished  the 
electric-light  and  power 
plant,  entailing  a  loss  of 
fully  $500,000. 

The  dam  which  was  so 
suddenly  destroyed  was 
erected  at  a  cost  of  about 
$600,000.  and  its  attend- 
ing improvements  entailed 
a  n  additional  expendi- 
ture of  $400,000.  The  dam 
w  a  s  completed  seven 
years  ago.  It  was  a  mu- 
nicipal enterprise  and  it 
was  built  for  the  purpose 
of  furnishing  power  and 
water  to  the  city  of  Aus- 
tin. It  was  1,143  feet 
long,  65  feet  high,  60  feet 
wide  at  its  base  and  15  feet 

wide  at  its  crest.  It  was  lined  with  red-granite  blocks 
and  the  interior  was  filled  with  Portland  cement 
and  limestone  rock.  The  contractor  w^as  B.  C. 
Corrigan  of  Kansas  City.  The  outstanding  bonds  for 
the  construction  of  the  dam  and  the  waterworks,  elec- 
trict-light  and  power  plant  amount  to  $1,300,000. 
These  bonds  are.  held  principally  by  eastern  in- 
vestors. The  city  has  defaulted  in  paying  the  in- 
terest on  these  bonds  for  the  last  two  quarters. 

In  addition  to  furnishing  water  and  light  to  the 
city  and  private  consumers,  the  destroyed  property 
also  furnished  the  electric  power  for  the  operation 
of  the  street  cars  of  the  Austin  Rapid  Transit  com- 
pany and  the  Austin  Dam  and  Suburban  Railway 
company,  as  well  as  numerous  printing  houses  and 
other  establishments  in  the  city.  Immediately  after 
the  catastrophe  the  Austin  Rapid  Transit  company 
began  running  its  cars  by  means  of  mules.  Owing 
to  unfloored  trestlework  on  the  line  of  the  Austin 
Dam  and  Suburban  Railway  company,  mules  cannot 
be  used  on  that  system,  and  that  road  will  remain 
tied  up  until  some  other  means  are  adopted  for 
the  operation  of  its  cars.  Both  these  companies  will, 
it  is  understood,  install  their  own  steam  plants,  as 


soon  as  the  necessary  arrangement  for  so  doing  can 
be  made. 

The  costly  electrical  and  power  machinery  in  the 
city's  plant  was  badly  wrecked  by  the  flood.  Much 
of  it  was  completely  ruined  by  falling  walls  and 
water.  Four  dynamos  were  swept  into  the  river 
and  will  probably  never  be  recovered. 

The  city  authorities,  as  yet,  have  taken  no  action 
looking  to  putting  in  a  new  electric-light  and  power 
plant.  All  their  efforts  are  being  first  directed 
toward  getting  the  waterworks  pumping  station  in 
operation.  The  question  of  rebuilding  the  dam  has 
not  yet  been  considered,  although  it  is  reported  that 
the  bondholders  may  be  willing  to  aid  in  replacing 
the  great  structure.  It  is  generally  conceded  that 
the  dam  has  never  been  a  success,  and  a  majority 


Southwestern    Gas,  Electric   and  Street 
Railway  Association. 

The  second  annual  convention  of  the  Southwest- 
ern Gas,  Electric  and  Street  Railway  association 
was  held  in  Waco,  Tex.,  on  April  12th,  13th  and 
14th.  In  the  point  of  attendance,  in  the  character 
of  men  who  represented  the  various  interests  and 
in  the  quality  of  the  papers  read  the  meeting  was 
a  very  successful  one.  Altogether  the  results  of 
the  convention  stamp  the  association  as  one  of 
the  leading  organizations  of  its  kind  in  the  country, 
notwithstanding  its  youth. 

The  meetings  were  held  at  the  Business  Men's 
Club  and  the  first  session  was  called  to  order  at 
10  a.  m.  on  Thursday,  April  12th,  by  President 
Thomas  D.  Miller  of  Dallas,  Tex.  Mr.  W.  T. 
Rathell  of  Waco  introduced  Captain  M.  B.  Davis, 
who  delivered  an  address  welcoming  the  association 
to  Waco.  Mayor  C.  C.  McCulloch  welcomed  the 
members  to  the  city  on  behalf  of  the  citizens  and 
President  Miller  briefly  responded. 
President's  Address. 

After  a  little  routine  business  President  Miller 
read  his  address,  an  abstract  of  which  follows: 

The  past  year  has  been  noted  for  its  great  activity 
in  industrial  enterprises,  with  the  natural  rise  in 
prices  of  supplies.  Those  who  have  lived  up  to 
the  old  precept,  "in  time  "of  peace  prepare  for  war," 
and  taken  advantage  of  the  low  prices  to  make  ex- 
tensions     and      improve- 
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cf  the  taxpayers  of  the  city  are  opposed  to  its  re- 
building. 

The  plant  of  the  Austin  Water,  Light  and  Power 
company,  owned  and  operated  by  private  persons, 
was  also  badly  damaged  by  the  flood.  This  com- 
pany, however,  has  again  got  its  electric-light  plant 
in  operation,  but  it  is  not  in  a  position  to  furnish 
lights  to  many  private  consumers. 


Electric-light  Carbon  Duties  Refunded. 

The  secretary  of  the  treasury  has  submitted  to 
Congress  a  detailed  statement  of  the  refunds  of  cus- 
toms duties,  etc.,  for  the  fiscal  year  ended  June  30, 
1899,  as  required  by  law.  During  that  year  the  fol- 
lowing excesses  of  duty  on  electric-light  carbons 
were  refunded:  Dingelstedt  &  Co.,  New  York,  N. 
V.,  S169.40  and  $220.20;  R.  F.  Downing  &  Co.,  New- 
York,  $1,361.10;  Charles  W.  Holtzer,  Boston.  Mass., 
$120.50;  Knauth,  Nachod  &  Kukne,  New  York, 
$1-939-30;  Hugo  Reisinger,  New  York,  $8,475.40; 
Steglich  &  Baese,  New  York,  $2,648.30;  G.  W.  Shel- 
don &  Co..  Chicago,  $55:  A.  L.  Salt,  New  York, 
S36.70;   E.  Wertheim,  Chicago,  $150.10. 


ments,  find  they  are  able 
to  show  a  large  profit  on 
the  investment  in  the 
amount  saved  in  the  ex- 
penditure over  what  the 
same  would  have  cost  had 
it  been  deferred  a  year  or 
more.  Competition  has 
in  numerous  cases  been 
tempered  by  consolida- 
tion or  the  courts.  The 
anti-trust  law  has  been 
declared  constitutional, 
but  no  case  has  been  re- 
ported where  it  has  af- 
fected any  of  our  indus- 
tries, for  the  simple  rea- 
son, that,  forsooth,  none 
of  us  are  in  a  trust. 

A  popular  cry  in  mu- 
nicipal affairs  to-day  is 
municipal  ownership  of 
public  or  semi-public  util- 
ities, which  include  gas- 
works, central-station  elec- 
tric plants  and  street-car 
lines.  There  has  been  con- 
siderable educational  work 
done  on  this  subject  the 
past  year,  and  it  is  to  be 
hoped  it  will  continue. 
An  unfounded  and  erro- 
neous idea  is  prevalent  in 
the  public  mind  as  to  the 
earnings  of  such  institu- 
tions. There  have  been 
cases  where  city  authori- 
ties have  been  unable  to  get  the  consent  of  the  pub- 
lic for  the  purchase  of  such  utilities,  and  still  labor- 
ing under  the  delusion  that  the  profits  of  the  busi- 
ness were  enormous,  they  have  attempted  to  and 
have  imposed  heavy  burdens  in  the  shape  of  a 
privilege  tax  or  income  tax  or  bonus  for  the  oc- 
cupancy and  use  of  the  streets.  The  injustice  of 
such  course  must  be  apparent  to  all,  for  such  levy 
or  impost  must  be  paid  by  the  patrons  of  the  en- 
terprise, which  payment  accrues  to  the  benefit  of 
all  at  the  expense  of  a  few.  It  is  argued  that  our 
business  is  in  its  nature  exclusive,  and  that  it  is 
impracticable  to  have  competition  in  the  sale  of 
gas,  electric  lights  and  transportation  of  passengers. 
This  statement  is,  in  a  measure,  true,  but  the  im- 
practicability is  not  physical,  but  financial,  as  some 
of  you  here  can  testify  from  more  or  less  lurid  ex- 
perience. If  our  profits  are  sufficient  to  enable  us 
to  give  large  bonuses  to  the  government  for  a  privi- 
lege to  do  business,  would  it  not  be  more  logical 
for  us  to  give  that  amount  to  our  customers  in  the 
shape  of  lower  prices?  An  adjustment  of  this  na- 
ture would,  I  believe,  meet  with  approval  from  all 
interests  involved,  could  the  subject  be  treated  in 
a  perfectly  impartial  way. 

Everyone  is  inquiring  for  the  cause  of  the  failure 
of  the  "Austin  dam.     Was  it  defective  construction, 
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or   faulty  design,   or   error   in  judgment    as   to   the 
3   power  of  natural  material,  or  its  ability 

to  withstand  the  effects  of  the  water  under  the  new 
conditions?  That  there  has  been  an  error  com- 
mitted is  beyond  doubt,  and  it  is  to  be  hoped  that 
a  thorough  and  impartial  investigation  will  develop 

the  cause  of  the  calamity  and  that  the  responsibility 
f]  where  it  belongs.     This  is  due  to  the 
men  who  were  in  any  way  connected  with  the  pro- 
execution    or   management    of   this 
The  failure  of  this  dam  is  of  interest  to  the 
eer  from  a  technical  standpoint;  to  the  gas  man 
was    in    direct    competition    with    a    gas 
for  light  and  power:  to  the  electric-light  and 
street-railway    man    because    of    the    extremely    low 
rate    made   iii    Austin   by    tin-    plant    lor   current    for 
both  light  and  power,  for   its   moral   effect    reaches 
far   beyond   the  confines  of  Travis   County;    to   the 
political  economist  because  it  is  a  municipal  enter- 
and  perhaps   of  a  magnitude  far  greater,  for 
the   size  of  the  city,    than   ha-   mr  been   attempted 
before    in    tins    country.     The    question     has     been 
asked,    Mas    the    plant    paid?     lias    it    earned    suffi- 
cient revenue  to   warrant  the  million-and-a-half  in- 
vestment? 

Electrolysis    or   electro-chemical    deterioration    of 

underground     metallic     construction     is     one     that 

ely    concerns    the    gas    man   and   the    street-rail- 

llow  to  avoid  damage  to  the  mains  from 

ground    currents    does    engage    the    attention 

of  tile  gas  man.  and  how  to  avoid  damages  through 

tourts   lor  damages  accrued  to  gas.   water  and 

lone    mains    should    engage    the    attention 

the    electrician.     The    electrical    associations    have 

ussed    this    subject,    the     gas    associations   have 

done    the   same   and   the    street-railway    associations 

have  given   it  consideration.     It   occurs  to   me  that 

our  association  is  in  a  particularly  fortunate  position 

insider  it. 

The  relation  of  corporations  to  the  public  should 
engage  our  constant  attention.     It  is  a  live  subject, 
ine    that    has    but    recently    been    prominently 
brought   before   the   public   through   attempted   leg- 
islation of  a  special  session  of  the  state  Legislature. 
In    this    connection    let   me    call    your   attention    to 
the   fact   that   there   is   practically   no   criminal   pro- 
ceeding available   for   the  protection   of  our  busi- 
ness  against  the  surreptitious  user  of  gas  or  elec- 
tric current.     Under  the  criminal  code  the  value  of 
the   thing   stolen  must  be   proven  to   obtain  a  con- 
viction.    The   thief  who  steals  gas   or  electric   cur- 
rent   does   not   use   a   meter   and   ■ 
would  hardly  testify  as  a  prose- 
cuting   witness    and    himself    the 
defendant,  so  that  it  is  impossible 
to  convict  for  such  theft,  though 
t  h  c     criminal     be     apprehended 
red-handed     in     the     act.       Of 
course,    civil    action    can    be    re- 
sorted to.  but  such  action  against 
"one    who    was    slick    enough    to 
roll  the  gas  or  electric  company" 
could   hardly   be   expected  to  re- 
sult    in    financial    gain.     I    there- 
fore recommend  that  a  committee 
be  appointed    to    prepare   a   bill 
covering    this    defect,    which    bill 
they   will  have   introduced  at  the 
next    session    of   the    Legislature. 

ll    is    necessary   that    thorough 
inspection  of  both  gas  piping'and 
electric    wiring    should   be   made, 
not    only    on    what   is    known    as 
construction    work,    but   also    on 
extensions.     I      might     add     that 
more  thorough  inspection  should 
be   made,   and,   perhaps,   in   some 
cases,  more  competent  inspectors 
should    be    employed.     It    is    not 
sufficient   that   electric   wires   and 
[a;  pipes  alone  should  receive  all 
tin    attention,    but    also    burglar- 
alarm     and     telephone    wires — in 
fact,    any    kind    of    house    fittings 
by    which    clecltic    currents    may 
I-     grounded,    such    as    heating, 
water  and  sewer  pipes.     To  illus- 
trate, I  have  in  mind  more  than  one  instance  where 
solid-copper   wire   had   been   inserted   in   main   fuse 
block  of  building  instead  of  the  proper  fuse  wire,  re- 
sulting in  destructive  fires.  Such  practice  is  criminal, 
and   some  method  of  reaching  such  acts   should  be 
devised.     So    long    as    anyone    calling    himself    an 
electrician    can,    regardless    of  his   qualifications    or 
responsibility,   do  work  in   this  line,   results  of  this 
nature   may   be  looked  for.     Would  it  not  be  con- 
ducive   to    better    results,    more    safety    to    life    and 
property,    if   electric-wiring    men    were    required   to 
givi      bond  for  proper  work  and  prompt  report  for 
in  pection,  the  same  as  plumbers  and  gasfitters  are 
required  to   do?     numbers'  bonds  arc  required  as 
a    -unitary    measure    as    well    as    protection    to    the 
waterworks.     All  sanitary  regulation  is  for  the  pro- 
i -.1  ion    of    health    and    comfort,    and    certainly    the 
suggested  regulation  concerning  electric  wiring  will 
find  as  much  warrant  in  the  protection   of  life  and 

property. 

Discussion  on  Enclosed-arc  Lamps. 

Several  letters  and  telegrams  were  read  from 
absent  members  and  then  Secretary  T.  H.  Stuart 
presented  his  annual  report.  The  rest  of  the  morn- 
ing was  taken  up  with  an  interesting  discussion  on 
the  use  of  enclosed-arc  lamps,  a  portion  of  which 
follows: 

John  G.  Boyd,  Terrell,  Tex.:     I  want  to  ask  elec- 


tric-light men  what  excuse  they  can  give  for  con- 
tinuing in  service  enclosed-arc  lamps.  My  objec- 
tive is  expense  of  operation.  I  operated  u  of  them 
in  Terrell,  and  our  expense  in  inner  globes 
amounted  to  132  globes  in  one  year's  service.  The 
fellow  that  sells  us  the  lamps  tells  us  that  the  cost 
is  less  for  carbons  and  trimmings,  but  we  find  that 
the  maintenance  of  these  lamps,  from  the  shovel 
end  to  the  dividend  end,  is  considerably  in  excess 
of  the  old-type,  open  lamp.  I  don't  mean  to  say 
we  have  absolutely  correct  data,  but  we  have  kept 
it   fairly   close. 

E.  D.  Kelley.  Dallas,  Tex.:  We  are  operating 
about  35  in  service  now,  commenced  10  or  12  years 
ago  with  10  or  12,  and  I  can  say  that  we  haven't 
had  as  much  as  two  globes  per  lamp — we  haven't 
used  two  globes  per  lamp  in  that  time.  I  know 
there  is  a  great  saving  in  carbons,  but,  of  course, 
there  is  a  loss  in  current,  which  is  gradually  being 
overcome,    and    I    rather    feel    like    upholding    the 
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enclosed  lamp,  especially  on  account  of  the  safety 
of  it  and  much  more  desirable  light,  better  radia- 
tion, better  distribution.  We  are  using  them  out- 
side, as  well  as  inside;  in  fact,  have  been  putting 
them  in  throughout,  and  have  been  very  well  satis- 
fied with  the  globe.  They  give  much  more  satis- 
factory service. 

J.  R.  Cttllinane,  Denison,  Tex.:  One  reason 
why  the  enclosed-arc  lamp  is  acceptable  is  that 
there  is  some  elasticity  attached  to  it.  You  have 
got  your  incandescent  wires  up  and  you  can  stick 
an  arc  lamp  any  place  you  get  a  demand  for  it, 
that  goes  on  the  lower-voltage  circuit. 

Mr.  Boyd:  Neither  of  the  gentlemen  has 
touched  on  the  point,  and  that  is  that  our  experience 
is  that  the  impressed  wattage  and  the  utilized  watt- 
age is  about  33  1-3  per  cent,  difference,  and  from 
a  dividend  standpoint  what  excuse  is  there  for  sus- 
taining that  difference? 

Mr.  Cullinane:  In  addition  to  the  elasticity  that 
the  enclosed  lamp  is  susceptible  of  it  gives  you 
a  chance  to  do  away  with  an  additional  line  of  ma- 
chines. Nowadays,  you  have  got  to  pretty  nearly 
duplicate  ail  classes  of  machinery,  come  pretty  near 
having  to  duplicate  both  ends  of  the  plant,  whereas 
if  you  had  the  alternating  system  going  you  would 
only  have  to  duplicate  one  end  of  it.  I  think  that 
the  amount  of  watts  that  you  get  from  an  open-arc 


lamp  is  in  excess  of  the  amount  you  get  from  an 
enclosed-arc    lamp. 

W.  S.  Rallied,  Waco,  Tex.:  It  seems  to  me 
that  the  question  resolves  itself  into  this:  It  is 
merely  a  question  of  how  much  you  get  for  that 
or  how  much  you  pay  for  this.  I  think  the  only 
way  the  question  as  to  whether  an  enclosed-arc 
lamp  should  be  kept  in  service  or  not  would  be 
by  an  extended  practical  experiment.  It  is  a  well- 
known  fact  that  the  enclosed-arc  lamp  consumes 
more  current  than  the  open  arc,  but,  as  several 
gentlemen  point  out,  the  flexibility  of  the  system 
and  the  cost  of  maintenance  compensate  for  the 
difference  in  the  expenditure  of  current.  The  ques- 
tion is  just  here:  Is  the  difference  between  the  main- 
tenance of  the  enclosed-arc  lamp  and  the  difference 
between  the  wattage  of  the  enclosed-arc  lamp  and 
the  open  arc  sufficient  to  balance  each  other?  We  all 
know  that  it  takes,  approximately,  about  450  to  480 
watts  on  an  open-arc  lamp,  and,  as  Brother  Boyd 
says,  about  600  to  625  at  the  terminals  of  an  enclosed- 
arc  lamp.  An  open-arc  lamp  we  have  to  send  a 
man  to  trim  once  every  24  hours,  and  that  means 
carbons.  I  operated,  two  years  ago,  120.  So  far 
as  our  globe  account,  I  think  it  amounted  to  about 
50  globes  broken.  I  have  an  idea  that  outside 
lighting  would  produce  a  larger  breakage  than  in- 
side. I  have  had  no  experience  in  that  way.  I 
think  the  only  way  to  answer  Mr.  Boyd's  question 
is  this,  to  take  a  given  time,  and  to  count  by  watt- 
meter the  actual  consumption  of  current  from  one 
or  a  number  of  lamps  and  the  actual  cost  of  main- 
tenance of  those  lamps  for  that  length  of  time,  and 
put  that  in  a  column,  as  he  suggests,  and  then  take 
a  closed  lamp  or  a  number  of  open  lamps  and  op- 
erate on  the  same  conditions  that  he  operates  his 
closed  lamps,  keeping  a  strict  account  of  the  two, 
I  think,  is  the  only  way  to  arrive  at  that  measure. 
It  is  not  a  question  altogether  of  wattage.  I  think 
the  question  is  in  the  maintenance  of  the  lamp, 
whether  or  not  it  costs  more  to  produce  the  wattage 
and  maintain  the  lamp  than  it  does  to  produce  the 
wattage  arrd  maintain  the  lamp  of  the  closed  lamp. 
I  think  the  quality  of  the  enclosed  lamp  is  far  su- 
perior for  inside  lighting  to  the  open  lamp,  although 
I  am  not  operating  any.  I  am  operating  a  few 
on  the  alternating  line.  I  shouid  like  that  matter 
fully  ventilated.  It  can't  be  done  in  an  hour  or  two, 
and  I  hope  the  matter  will  be  taken  up  by  the 
members  of  the  association  who  are  situated  so 
they  can  get  at  the  actual  cost 
of  maintenance  of  an  open  and 
closed  lamp. 

Papers  Presented. 

The  following  papers  were  read 
and  discussed  at  the  different  ses- 
sions of  the  convention: 

"Operation  of  Electric-lighting 
Plants  from  a  Business  Stand- 
point." A.  E.  Judge,  Tyler,  Tex. 

"M  e  t  e  r  s  and  Incandescent 
Lamps,"  W.  S.  Rathell,  Waco, 
Tex. 

"Sale  of  Gas  and  Electricity 
for  Light  and  Power,"  J.  R.  Cul- 
linane, Denison,  Tex. 

"Use  and  Care  of  Electric  Me- 
ters," E.  D.  Kelly,  Waxahachie, 
Tex. 

"Operation  and  Maintenance 
of  Street  Railways,"  H.  F.  Mac- 
Gregor,  Houston,  Tex. 

"Electrolysis,"  E.  H.  Jenkins, 
San  Antonio,  Tex. 

"The  Attitude  of  Municipal 
Corporations  to  the  Public," 
John   G.   Boyd,  Terrell,  Tex. 

"The  Cause  and  Remedy  of 
Poor  Incandescent  Lighting,"  H. 
L.  Monroe,  Dallas,  Tex. 

Officers  Elected. 
At  the  close  of  the  session  on 
Friday  the  following-named  offi- 
^™  cers  were  elected  for  the  ensuing 
vear : 
President,  J.  F.  Strickland  of  Waxahachie;  first 
vice-president,  C.  F.  Yeager  of  Laredo;  second 
vice-president,  E.  H.  Jenkins  of  San  Antonio;  third 
vice-president,  John  R.  Cullinane  of  Denison;  sec- 
retary, T.  H.  Stuart;  directors,  J.  F.  Strickland,  C. 
F.  Yeager,  E.  H.  Jenkins,  John  R.  Cullinane,  H.  F. 
MacGregor,  T.  D.  Miller  and  W.  S.  Rathell. 

Houston  was  unanimously  selected  as  the  next 
place  of  meeting.  There  was  no  exhibit  by  the  sup- 
ply  men   of   especial   note   at   the    convention. 

The  Sons  of  Jove. 

The  social  features  of  the  meeting  were  well  at- 
tended to  by  the  Sons  of  Jove,  an  associated  or- 
der, that  was  formed  a  year  previous.  A  "rejuvena- 
tion" of  the  order  was  held  on  Friday  evening,  and 
was  attended  by  about  25  of  the  charter  members. 
Ten  new  members  were  added  at  the  session. 
Members  Present. 

The  attendance  at  the  convention  was  quite  sat- 
isfactory, the  register  showing  50  delegates  present. 
At  least  20  others  were  present,  but  failed  to  reg- 
ister. Among  the  members  present  were  the  fol- 
lowing-named: 

J.  S.  Bonner Houston,  Texas 

W.  R.  Smith  Belton,  Texas 

Tom  Irvine Chickasha,  I.  T. 

Gus  Welle Martin,  Texas 

T.  H.  Bailey  Whipple Cleveland,  Ohio 
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E.  D.  Kelly Waxahachie,  Texas 

Thomas  D.  Miller Dallas,  Texas 

J.  F.  Strickland Waxahachie,  Texas 

A.  E.  Judge Tyler,  Texas 

].  R.  Culiinane Deoison.  Texas 

V.  E    Raggio St.  Louis,    Mo. 

F.  H.  Hawes St.  Louis,  Mo. 

Walter  Jennings Abilene,  Texas 

W.  M.  Clower Dallas.  Texas 

Henry  Weber... '. Dallas,  Texas 

G.  H.  Egan Dallas,  Texas 

H.  F.  MacGregor Houston,  Texas 

H.  J.  Saunders Brenham,  Texas 

George  H.  Cushman San  Antonio,  Texas 

Phillip  Cass St.  Louis,  Mo. 

Fred  C.  Laufketter St.  Louis.  Mo. 

Louis  H.  Fuller Bryan,  Texas 

H.  L.  Baker Paris,  Texas 

Mrs.  E.  D.  Kelly Waxahachie.  Texas 

Mrs.  J.  F.  Strickland Waxahachie.  Texas 

John  G.  Boyd Terrell,  Texas 

E.  H.  Jenkins San  Antonio,  Texas 

W.  M.  Brooke Dallas,  Texas 

Bob  S.  Sibley Clarksville,  Texas 

Kirk  Perry Tyler,  Texas 

Charles  F.  Vaeger Laredo,  Texas 

W.  J.  Grady Decatur,  111 

C.  W.  Hobson Waco,  Texas 

Miss  B.  A.  Hagerman Houston,  Texas 

Sam  Hobson Waco,  Texas 

W.  S.  Rathell Waco,  Texas 

Harry  Robson Waco,  Texas 

T.H.Stuart Waco,  Texas 

A.  P.  Moore Waco,  Texas 

W.  W.  Seley Waco.  Texas 

T.  B.  Slayden Monterey,  Mexico 

H.  R.  M.  Smith Waco,  Texas 

T.  W.  Robertson Waco,  Texas 

C.  H.  Fellows Waco,  Texas 

J.  L.  Bergstrom Waco,  Texas 

W.  D.  Harold Waco,  Texas 

M.  F.  Wortham Texarkana,  Texas 

H.  L.  Monroe.... Dallas,  Texas 

Charles  A.  Newning Houston,  Texas 

Electric  Tower  at  Pan-American  Expo- 
sition, 

The  illustration  on  page  248  shows  the  handsome 
electric  tower  planned  for  the  Pan-American  Expo- 
sition at  Buffalo  next  year.  The  following  descrip- 
tion is  based  on  data  furnished  by  the  exposition 
authorities: 

The  height  of  the  tower  is  34S  feet  above  the 
surface  of  the  broad  basin  in  which  it  stands.  Its 
position  is  between  the  Court  of  the  Fountains  and 
the  Plaza  on  the  north  side  of  the  Mall.  It  looks 
down  upon  the  Agricultural  building  at  the  east 
and  the  Electricity  building  on  the  west.  The 
tower  proper  is  flanked  on  the  east  and  west 
by  long,  curved  colonnades,  which  sweep  to  the 
southward  and  terminate  in  airy  pavilions,  forming 
a  semicircular  space  200  feet  across.  Within  this 
space  and  in  a  high  niche  in  the  main  body  of  the 
tower  are  cascades,  while  all  about  the  basin  are 
leaping  jets  and  countless  playful  figures,  each  with 
its  spurt  of  water,  combining  to  make  a  brilliant 
water  scene.  At  the  center  of  the  niche  is  a  tall 
geyser  fountain,  whose  waters  find  their  way  from 
the  high  basin  within  the  niche  over  successive 
ledges  and  among  a  multitude  of  vases  to  the  level 
of  the  pool. 

The  main  body  of  the  tower  is  So  feet  square. 
From  the  surface  of  the  water  to  the  top  of  the 
colonnades  is  j$  feet.  This  portion  of  the  structure 
is  enriched  by  a  system  of  decorative  rusticated 
bands,  which  give  an  aspect  of  great  solidity  to 
the  base.  The  shaft  of  the  tower  is  treated  with 
great  simplicity.  The  center  of  each  side  is  pan- 
eled with  fantastically  perforated  work,  through 
which  is  indistinctly  revealed  the  framework  of  the 
tower.  This  feature  is  calculated  to  produce  a  fine 
effect  when  lighted  from  within,  as  it  is  the  inten- 
tion to  do.  The  main  shaft  of  the  tower  terminates 
in  an  elaborate  entablature  at  the  height  of  200  feet. 
The  crown  of  the  tower  rests  upon  this  entablature, 
and  is  composed  of  three  stories  of  diminishing 
proportions  and  varying  design.  The  lower  of  these 
stories  is  an  arcaded  loggia,  rich  in  ornamentation 
and  having  the  wall  surfaces  brilliantly  colored. 
Pavilionettes  at  the  corners  terminate  in  light,  fan- 
tastic cupolas.  The  second  st2ge,  or  lantern  of 
the  tower  crown,  is  in  the  form  of  a  high,  circular 
colonnade,  entirely  open,  so  as  to  allow  the  effect 
of  the  sky  to  be  seen  between  the  columns.  A  spiral 
staircase  within  the  colonnade  leads  to  the  last  stage 
of  the  tower,  the  cupola,  over  whose  soaring  dome 
is  poised  a  figure  representing  Electricity.  This 
figure  dominates  the  entire  exposition,  which  will 
owe  so  much  to  electrically  transmitted  prower. 

From  the  water  to  the  feet  of  the  figure  of  Elec- 
tricity is  a  vertical  distance  of  331  feet.  The  figure 
is  17  feet  in  height. 

The  entrance  to  the  tower  is  across  an  ornamented 
bridge  from  the  Plaza,  on  the  north  side.  Elevators 
will  carry  passengers  to  the  various  floors,  which 
will  be  devoted  to  different  purposes  of  the  exposi- 
tion, such  as  reception  rooms,  offices,  restaurants, 
belvederes  and  amusement  halls.  A  large  res- 
taurant, at  a  height  of  200  feet,  will  give  the  diner 
a  broad  and  beautiful  view  of  the  exposition  and 
the  surrounding  landscape.  From  the  cupola  the 
eye  can  sweep  the  whole  Niagara  frontier,  and  look 
far  into  Canada,  beyond  the  majestic  river  that  sep- 
arates that  country  from  the  United  States. 

Sculpture  plays  an  important  part  in  the  decora- 
tion   of   the    tower.     Two    monumental    groups    of 


statuary  flank  each  of  the  four  sides  of  the  base. 
Above  the  water  niche  in  the  southern  face  of  the 
tower  is  an  escutcheon,  representing  the  arms  and 
seal  of  the  United  States.  In  the  spandrels  of  the 
arch  above  the  niche  are  sculptures  in  high  relief. 
The  pavilions  and  wings  are  also  richly  decorated 
with  sculptures  and  other  architectural  devices.  The 
entire  exterior  of  the  tower  will  be  studded  with 
myriads  of  electric  lights,  so  arranged  that  a  great 
variety  of  effects  can  be  secured.  The  use  of  elec- 
tric lights  in  combination  with  the  fountains  and 
cascades  should  produce  a  scene  of  rare  beauty. 


Subway  System  Proposed  for  Business 
Section  of  Chicago. 

In  his  recent  annual  message  to  the  City  Council 
of  Chicago,  Mayor  Harrison  briefly  referred  to  plans 
which  he  had  had  prepared  for  a  subway  system 
that  would  relieve  the  congested  condition  in  the 
business  section  of  the  city.  The  object  of  the 
proposed  subway  system  is  to  provide  terminals 
for  street  railways  and  conduits  for  water,  gas,  sewer 
and  electric  service,  that  ma}'  be  entered  end  main- 
tained without  removing  the  street  pavements.  The 
mayor  said  that  a  few  years  ago  such  an  improve- 
ment would  have  been  considered  impracticable,  but 
that  the  completion  of  the  Boston  subway  and  the 
authorization  and  beginning  of  work  of  construct- 
ing the  underground  railway  in  New  York  justifies 
a  most  thorough  investigation  of  this  method  of 
municipal  improvement. 

The  m«rp,  Fig.  1,  shows  the  route  and  location  of 
the  proposed  subways  for  surface-line  terminals.  Ca- 
ble-railway loops  are  shown  in  light  solid  lines  and 
electric-railway  loops  in  broken  lines.  The  elevated 
loop  is  the  heavy  broken  line.  Independent  loops 
for  the  west,  north,  south,  southwest  and  northwest 
lines  of  cars  are  provided  for,  each  arranged  so 
that  one  line  of  cars  will  not  cross  the  tracks  of  an- 
other. By  this  arrangement  all  the  bridges  are  freed 
from  tracks,  the  cars  being  diverted  to  the  tunnels.  A 
new    street-car    tunnel    under    the    main    branch    of 


-~\~^ — 1  nnnffTn  '- 


u 


;fr 


FIG.     I.       SUBWAY    SYSTEM    PROPOSED     FOR     BUSINESS    SEC- 
TION OF  CHICAGO. — MAP  OF  STREET-RAILWAY  LOOPS. 

to  Congress  again.  The  southwest-side  loop  follows 
the  route  of  the  South  Side  cable  loop  in  Michigan 
avenue  between  Madison  and  Congress  streets,  but 
runs  west  of  it,  both  being  independent  of  each  other. 
The  State  street  and  Wabash  avenue  cable  lines 
enter  a  subway  together  at  Wabash  avenue  and 
Hubbard  place,  going  east  to  Michigan  avenue  and 
north  to  Madison  street.  That  loop  is  made  by 
using  Madison,  State,  Randolph  and  Michigan,  re- 
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FIG.    3.       SUBWAY    SYSTEM    PROPOSED    FOR    BUSINESS    SECTION    OF    CHICAGO. — SECTIONAL    VIEW    AT    STATION. 


the  Chicago  River  at  Dearborn  street  is  planned 
to  form  part  of  a  separate  loop  for  northwest  lines. 
The  subway  for  this  loop  follows  Dearborn  street 
to  Madison,  east  in  Madison  to  State,  north  in  State 
to  South  Water,  and  back  again  to  the  North  Side 
via   Dearborn   street  and  the  tunnel. 

All  the  South  Side  electric  cars  which  now  have 
a  stub-end  terminal  in  Clark  street  are  turned  by 
the  plans  from  Clark  street  east  in  Harrison  to  State, 
east  in  Congress  to  Michigan  avenue,  north  in 
the  avenue  to  Jackson  boulevard,  west  in  Jack- 
son to  State,  north  in  State  to  Madison,  east 
in   Madison   to    Michigan,    and    south   in    Michigan 


>.       SUBWAY    SYSTEM    PROPOSED    FOR    BUSINESS     SEC- 
TION  OF  CHICAGO  —PLAN  SHOWING  SUBWAY 
AND    STATION. 


turning  south  over  the  same  route  to  Congress  street. 

West  Side  cars  from  the  Washington  street  tunnel 
will  make  the  downtown  circuit  in  Franklin,  Adams. 
Dearborn,  Monroe,  Clark,  Madison,  La  Salle  and 
Washington  streets,  this  loop  being  given  more  turns 
than  any  other.  The  Van  Buren  street  tunnel  lines, 
after  leaving  the  river,  will  go  north  in  Franklin 
street  and  use  the  following  streets  to  make  another 
loop:  Jackson,  State,  Madison,  Dearborn,  Adams, 
and  return  to  the  West  Side  via  Franklin  and  the 
tunnel. 

The  North  Side  cars,  which  use  the  La  Salle  street 
tunnel,  will  follow  that  street  from  the  river  to  Wash- 
ington, turning  east  in  Washington  to  Clark,  to 
Monroe,  to  Dearborn,  to  Randolph,  to  La  Salle, 
and  back  to  the  North  Side  via  the  tunnel. 

It  is  proposed  to  have  the  sidewalk  openings  to 
the  underground-traction  lines  placed  at  the  alleys 
or  in  the  center  of  blocks,  instead  of  at  the  street 
corners,  where  the  traffic  is  more  congested.  The 
same  general  subway  principle  is  projected  that  is 
carried  out  by  the  Illinois  Central  railroad  at  Van 
Buren  street.  On  the  map  the  small  circles  denote 
stations  of  the  system. 

A  plan  and  a  sectional  view  of  the  proposed  sub- 
ways are  shown  in  Figs  2  and  3.  The  total  width 
of  the  subways  is  to  be  35  feet,  divided  into  three 
spaces  of  practically  the  same  width,  two  for  street- 
car tracks,  one  on  each  side  of  the  street,  and  the 
center  space  for  wires.  Under  the  middle  space  will 
be  carried  water,  gas  and  steam  pipes,  and  below 
them  are  pipes  for  storm  water  and  sewage.  The 
lowest  point  of  the  subways  is  26Y2  feet  below  the 
level  of  the  street.  A  transverse  duct  across  the 
top  of  the  subway  is  provided  for  carrying  electric 
wires  to  the  building  line.  Steel  beams  and  con- 
crete are  the  materials  intended  to  be  used,  the  roof 
being  composed  of  I-beams,  with  arches  between,  so 
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give  -hallow  construction.  The  rail*  of  the 
underground  traction  lines  are  about  I"  feet  below 
the  surface  of  the  street. 

Entrances  to  the  stations  are  provided  at  the  curl) 
lines  of  the  sidewalks,  stairways  leading  down  on 
each  side.  Station  entrances  are  provided  on  both 
of  the  streets,  50  that  passengers  going  in 
either  direction  can  reach  their  cars  without  having 
to  cross  the  tracks  underground.  The  platforms 
are   designed   to   be    120   feet    long. 

The  plans  have  been  prepare.!  under  the  sttper- 
of  Mayor  Harrison  and  Commissioner  of 
Public  Work-  McGann.  It  is  the  mayor's  policy  to 
have  the  new  City  Council  take  up  the  pr.  i 
plans  at  once,  with  a  view  to  evolving  some  legis- 
lation which  will  relieve  the  congestion  of  the  traffic 
in  the  business  center  of  the  city.  Commissioner 
McGann  -ay-  that  even  if  the  street-railway  cont- 
tdopl  the  subway  plan  now.  they 
should  lie  compelled  to  adopt  the  new  system  oi 
independent  loops  on  the  street  surface  and  go  un- 
derground later  on. 


Crotte's  Electrical  Treatment  of  Tuber- 
culosis. 
Much  has  been  published  in  the  daily  press  about 
the  experimental  treatment  of  consumptives  at  St. 
I  uke'-  Hospital,  New  York,  by  the  system  devised 
by  Frahcisque  Crotte,  a  Frenchman  who  is  not  a 
physician,  but  who  ha-,  it  is  said,  devoted  much 
time   to   the   study   of   medicine   and   chemistry.     In 
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at  the  right  in  this  picture.  Hi-  statement  is,  sub- 
stantially, as   follows: 

For  several  months  the  Francisque  Crotte  elec- 
trical method  of  treating  consumption  has  been  the 
subject  of  official  test  at  St.  Luke's  Hospital.  Nine 
physicians  have  been  appointed  as  a  committee  to 
watch  and  test  the  results  of  the  experiment.  The 
Board  of  Health  of  the  city  of  New  York  occupies 
the  position  of  referee  in  the  matter,  for,  to  avoid 
the  possibility  of  error,  all  the  microscopic  exam- 
inations that  are  necessary  are  made  in  duplicate, 
one  at  the  hospital  and  one  in  the  laboratories  of 
the  Department  of  Health. 

The  Crotte  method  of  treating  consumption  se- 
cures entrance  to  a  cavity  in  the  body  hitherto  closed 
to  medicaments.  A  powerful  germ-killing  drug  is 
placed  upon  tlu-  patient's  chest,  and,  by  the  power 
of  electricity,  is  driven  through  the  skin,  flesh  and 
bone  of  the  chest  walls,  and  so  into  the  diseased 
structure    of   the    lungs. 

Consumption  depends  for  its  existence  upon  the 
presence  of  living  germs  or  microbes  in  the  lungs. 
If  these  germs  can  be  killed,  or  if  they  die.  the 
lung  will  spontaneously  heal  and  the  patient  is  said 
to  be  cured  of  consumption.  That  cure  takes  place 
quite  frequently  in  nature.  Men  whose  business  it 
is  to  make  autopsies  say  -that  in  50  per  cent,  of  the 
cases  that  come  under  their  hands  there  is  proof 
in  the  lung  tissue  that  at  some  time  or  other  the 
subject  under  their  hands  had  consumption,  and 
had  it  badly.  Nevertheless,  nature  had  effected  a 
cure,  and  it  is  the  knowledge  of  this  fact  that  has 
encouraged  physicians  always  to  regard  consump- 
tion as  a  curable  disease. 
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CROTTE  S  ELECTRICAL  TREATMENT  OF  TUBERCULOSIS. - 

TREATMENT. 


•MOTOR-DRIVEN  STATIC  MACHINE  AND  METHOD  OF 


effect,  Mr.  Crotte's  plan  is  to  introduce  antiseptic 
medicines  into  the  diseased  lung  tissue  (although, 
presumably,  the  treatment  could  be  applied  to  any 
part  of  the  body  and  used  for  other  diseases)  by  the 
use  of  static  electricity,  sp'onge  electrodes  being  sat- 
urated with  the  medicine  in  solution.  Inhalation  of 
the  medicine  is  also  a  part  of  the  treatment.  The 
use  "!  electricity  in  this  manner  has  been  discussed, 
but  Mr.  Crotte  seems  to  have  attempted  a  great 
advance  i;i  the  actual  application  of  the  idea,  par- 
ticularly in  cases  of  lung  consumption.  The  West- 
ern Electrician  is  not  informed  of  Che  extent  to 
which  the  medical  staff  of  St.  Luke's  Hospital  in- 
dorses  the  Crotte  method.  Evidently  the  doctors 
are  much  interested,  and  the  fact  that  the  experi- 
ments were  conducted  in  such  a  conservative  and 
carefully  managed  institution  is  to  be  considered, 
f  )["  course,  one  receives  reports  of  cures  of  con- 
sumption with  much  caution,  but,  on  the  other  hand, 
there  can  be  no  progress  without  a  respectful  con- 
sideration of  new  methods. 

The  following  (leseriplit»ii  of  this  new  method  is 
furnished  by  Mr.  Crotte  in  response  to  the  request 
1  1"  the  Western  Electrician  for  information.  Refer- 
ring to  the  illustrations,  Fig.  1  shows  the  Crotte 
static  machine  and  the  method  of  treatment  in  the 
early  stages  of  tuberculosis  of  the  lungs.  Fig.  2 
-hows  the  application  of  the  formaldehyde  by  means 
of  static  electricity  and  sponge  electrodes  applied 
to  the  chest.  At  the  same  lime  other  medicaments 
are  inhaled.  Fig.  3  represents  the  treatment  of  a 
patient  in  an  advanced  stage  of  the  disease,  who 
is   said   to   have   been    cured.     Mr     Crotte    is    shown 


It  was  Pasteur  who  first  discovered  that  con- 
sumption, or  tuberculosis,  as  it  is  called  scientific- 
ally, was  caused  by  the  ravages  of  a  specific  mi- 
crobe or  bacillus.  This  bacillus  is  a  short,  rod- 
shaped  organism,  sometimes  slightly  curved.  It  is 
always  present  in  the  matter  expectorated  by  a  per- 
son suffering  from  consumption,  and  is  found  in 
quantities  in  the  diseased  cavities  of  the  lungs. 

The  discovery  of  the  specific  bacillus  of  consump- 
tion was  the  first  great  step  toward  its  cure.  The 
recognition  of  the  fact  that  it  was  a  contagious 
disease  was  the  second.  The  third  step  is  yet  to 
come.  It  is  to  be  hoped  that  the  third  step  may 
mean  the  recognition  of  a  certain  method  of  cure. 

Nearly  every  method  of  treatment  heretofore  at- 
tempted falls  under  one  of  two  classifications.  Either 
it  was  an  inoculation  treatment,  or  an  attempt  was 
made  to  convey  drugs  to  the  diseased  cavities  in 
the  lungs  by  way  of  the  respiratory  tract.  Both 
of  these  methods  have  their  adherents,  though 
neither  can   show  much  record  of  success. 

The  Crotte  treatment  differs  entirely  from  those 
which  have  preceded  it.  It  has  been  demonstrated 
that  the  germs  of  consumption  cannot  live  in  the 
presence  of  a  gas  known  as  formaldehyde,  the  active 
principle  of  which  is  formic  acid.  At  has  iong  been 
known  t-i  scientists  that  if  some  method  could  be 
found  of  bringing  formaldehyde  gas  into  contact 
with  the  lungs  it  would  at  once  kill  the  bacilli  re- 
sponsible for  the  existence  of  the  disease.  Unfor- 
tunately, formaldehyde  gas  cannot  be  breathed.  Any 
attempt  at  respiration  of  the  gas  causes  a  severe 
fit  of  coughing,  and  this  would  be  dangerous  in  the 
case  of  a  consumptive.  For  that  reason  no  attempt 
was  made  to  use  formaldehyde  gas,  although  many 
scientists  recognize  it  as  the  ideal  cure,  if  it  could 
"idy  be  used. 


Professor  Crotte,  in  his  investigations  into  tuber- 
culosis, became  familiar  with  formaldehyde  gas,  but, 
unlike  other  investigators,  he  was  not  deterred  by 
the  difficulty  of  using  it.  Certain  discoveries  which 
had  been  made  in  the  realm  of  electricity  occurred 
to  him.  He  knew  that  a  large  French  manufactur- 
ing   establishment    was   driving   waterproof   material 


FIG.     2.       CROTTE  S    ELECTRICAL    TREATMENT    OF     TUBER- 
CULOSIS.— ELECTRICAL  APPLICATION  AND  INHALATION. 

into  wood  by  means  of  electricity.  It  occurred  to 
him  that  what  electricity  could  accomplish  in  the 
case  of  vegetable  fiber  it  could  possibly  do  for  the 
muscular  fiber  of  the  human  body,  and  he  tried  the 
experiment.  The  result  was  success  and  the  estab- 
lishment of  the  Crotte  method  of  treating  consump- 
tion by  means  of  formaldehyde  gas. 

Professor  Crotte  says  his  treatment  will  cure  every 
case  of  consumption  in  the  first  stages  of  the  disease, 
75  per  cent,  in  the  second  stage  and  30  per  cent, 
in  the  third,  or  so-called  "hopeless"  stage.  Profes- 
sor Crotte  has  been  conducting  a  clinic  in  Paris  for 
the  past  five  years,  and  it  is  a  matter  of  record  that 
he  has  cured  consumptives  in  about  the  percentages 
mentioned.  His  discovery  of  a  system  by  means 
of  which  formaldehyde  gas  can  be  actually  forced 
into  the  lung  cells  by  means  of  electricity  is  the  re- 
sult of  many  years  of  experiment. 

All  physicians  agree  that  there  is  no  more  deadly 
enemy  of  germ  life  than  formaldehyde.  It  is  also 
admitted  that  it  will  destroy  the  germs  of  tubercu- 
losis, the  only  difficulty  being  the  introduction  of 
the  gas  into  the  lungs  without  injuring  the  patient. 
Up  to  recent  times  electricity  had  never  been  used 
to  aid  in  the  administration  of  drugs,  but  experi- 
ments developed  the  fact  that  it  could  be  so  used. 
As  a  measure  of  precaution  Professor  Crotte  used 
static  or  natural  electricity,  rather  than  dynamic, 
because  of  the  danger  to  the  patient  from  the  use 
of  the  latter  current.  There  is  nothing  secret  about 
the    operation.     Professor  Crotte  devised    electrical 


FIG.     3.       CROTTE  R     ELECTRICAL    TREATMENT    OF   TUBER- 
CULOSIS.—  MANNER    OF    TREATING    PATIENT    IN 
ADVANCED    STAGE    OF    THE    DISEASE. 

machines  for  administering  the  currents  properly, 
sponges  saturated  with  formaldehyde  being  applied 
to  the  patient's  back  or  chest  and  attached  to  the 
poles  of  the  apparatus. 

In  applying  the  treatment  the  patient  is  stripped 
to  the  waist,  and,  after  being  placed  on  a  couch  or 
operating  table,  is  carried  near  to  the  machine. 
Then  a  sponge  filled  with  formaldehyde  is  attached 
to  one  pole  of  the  electric  machine  and  placed  on 
the  sufferer's  body.  In  some  cases  another  sponge, 
similarly  charged  with  the  gas,  is  held  close  to  the 
mouth   of  the  patient  and  connected  with  the  bat- 
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tery  and  the  gas  is  inhaled  in  deep  inspirations, 
while  in  some  cases  the  second  sponge  is  placed 
against  the  patient's   chest. 

Then  the  electric  machine  is  started  and  the  static 
electricity  flows  in  a  steady  current  through  the 
sponges  and  into  the  body  of  the  patient,  carrying  the 
formaldehyde  with  it  and  destroying  all  germs  with 
which  the  gas  comes  in  contact.  One  of  the  ex- 
periments in  connection  with  the  treatment  consists 
in  an  examination  of  the  matter  expectorated  by 
the  patient  just  before  the  current  is  applied.  The 
germs  are  found  by  the  thousand,  alive  and  moving. 
Immediately  after  the  operation  another  examina- 
tion is  made.  Usually  all  the  germs  discovered  are 
dead. 

Day  after  day  this  process  is  repeated,  the  lungs 
gradually  healing  as  the  germs  are  killed  and  the 
searching  gas  goes  deeper  and  deeper  into  the 
cells,  searching  out  the  cavities  containing  the 
bacilli,  until  at  last  all  have  been  killed  by  the  deadly 
formaldehyde.    Then   the  patient  is  cured. 

The  machine  used  by  Professor  Crotte  to  obtain 
the  powerful  force  he  uses  is  of  his  own  invention. 
The  machine  is  composed  of  eight  cylinders  of 
ebonite,  of  great  surface,  placed  one  within  the 
other,  but  turning  in  opposite  directions.  The  ma- 
chine is  operated  by  a  one-horsepower  motor.  The 
full  details  of  his  machine  are  at  present  guarded 
by  Professor  Crotte.  as  his  patent  protection  in  this 
country  is  not  yet  perfect,  but  he  claims  for  it  the 
power  of  producing  a  voltage  considerably  over 
the  million  mark,  while,  at  the  same  time,  the 
amperage  is  very  low.  The  static  flow  is  very  long 
and  powerful. 

Electricians  and  physicians  interested  in  the  elec- 
trical method  of  treating  consumption  will  be  al- 
lowed, under  certain  necessary  restrictions,  to  in- 
spect the  machine. 


Barmen  Electric   Suspension    Railway.1 

By  Max  Bouchsein. 

A  double-railed  line,  8.3  miles  in  length,  with  18 
stations,  has  been  partly  constructed  in  Barmen 
according  to  the  single  overhead- railway  system  of 
the  Langen  patent.  This  is,  I  understand,  the  first 
suspension  railway  for  the  conveyance  of  passengers 
that    has   been    built. 

The  road  commences  at  Barmen-Rittershausen 
and  follows  the  River  Kupper  through  the  thickly 
populated  cities  of  Barmen  and  Elberfeld.  Beyond 
Elberfeld,   the  line  extends  toward  the  west  as  far 


only,  although  the  station  platforms  are  so  arranged 
that  a  four-car  train  can  receive  and  unload  passen- 
gers. The  speed  of  the  trains  is  not  dependent 
on  the  number  of  cars,  as  each  car  has  its  own 
motor. 

The  employment  of  an  automatic  block  system, 
by  which  the  car  itself  regulates  the  signals,  allows 
the  trains  to  start  in  either  direction  at  intervals 
of  two  minutes.  Braking  is  effected  in  four  differ- 
ent ways:  (1)  By  a  Westinghouse  pneumatic  brake, 
operated  by  the  motorman;  (2)  by  a  handbrake 
working  on  the  fittings  of  the  Westinghouse  brake, 
operated  by  motorman  and  guard;  (3)  by  an  elec- 


Chicago  Union   Traction  Company  Se- 
cures Control  of  Consolida- 
ted Company. 

Meetings  of  both  the  Chicago  Union  Traction 
and  the  Consolidated  Traction  interests  were  held 
in  Chicago  on  April  14th  for  the  purpose  of  finish- 
ing the  details  in  the  absorption  by  the  former  com- 
pany of  the  lines  owned  by  the  latter.  The  officers 
of  the  Union  Traction  company  were  given  author- 
ity to  sign  the  agreement  with  the  Consolidated 
company  for  a  lease  of  its  property.  This  is  the 
culmination  of  a  series  of  negotiations  between  the 
Yerkes  system  of  suburban  surface  lines  and  the 
Chicago  Union  Traction  company,  by  which  the 
latter  secures  control  of  207  miles  of  electric  rail- 
way on  the  North  and  West  Sides  of  Chicago. 

At  the  meeting  of  the  Union  Traction  directors 
William  L.  Elkins  of  Philadelphia  resigned  as  a 
member  of  the  board,  and  Vice-president  and  Gen- 
eral Manager  John  M.  Roach  was  elected  his  suc- 
cessor. There  are  now  seven  Chicago  directors, 
only  four  being  out-of-town   representatives. 

The  purchase  of  the  Consolidated  Traction  com- 


BARMEN   ELECTRIC   SUSPENSION    RAILWAY. 


as  Vohwinkel,  leaving  the  river  at  Sonnborn  and 
running  over  the  public  highway  to  Vohwinkel. 

The  marginal  gradient  is  4.5  per  cent.  All  gradi- 
ents and  curves  are  so  arranged  as  to  avoid  a  de- 
crease of  speed  in  the  main  lines.  The  iron  frame- 
work over  the  river  is  supported  by  buttress  piers 
of  ironwork  inclined  toward  each  other;  but  in  the 
public  highways  the  structure  is  supported  by  ver- 
tical iron  columns,  which  require  no  more  space 
than  lantern  posts. 

The  cars  are  suspended  on  two  rotary  bogies, 
26.2  feet  in  length.  Each  truck,  or  bogie,  has  two 
axles,  between  which  an  electric  motor  of  36  horse- 
power, at  500  volts,  is  arranged.  The  special  con- 
struction of  the  trucks  is  shown  in  the  figures. 
The  frame  surrounds  the  rail  carrier  in  such  a  man- 


trical  brake;  (4)  by  an  electrical  return-current 
brake,  serving  as  a  distress  brake. 

The  rails  are  of  the  Haarmann  system,  installed 
on  iron-plate  slippers  with  a  layer  of  felt  to  the  rail 
supporters.  These  are  made  in  T-section  and  have 
a  curved  bottom  with  a  slight  play,  which  allows 
the  cars  to  swing  easily  without  running  off  the 
rails. 

The  stations  are  built  on  the  same  plan  as  those 
of  the  American  elevated  roads,  with  separate  en- 
trances for  each  platform. 

The  spans  of  the  piers  are  very  wide,  owing  to 
the  difficulty  of  finding  solid  foundation  on  the 
river  banks  and  to  avoid  interrupting  traffic  on  the 
public  road.  Although  the  span  averages  98.4  feet, 
the  total  weight  of  the  double-railed  line  over  the 
river,  including  the  piers,  is  only  about  838  pounds 
to  the  foot;  over  the  highway,  783  pounds.  This 
makes  the  cost  of  construction  from  $200,000  to 
$225,000  a  mile,  including  the  foundations  and  sta- 
tions. Counting  the  rolling  stock  (it  is  intended 
to  start  a  train  of  one  or  two  cars  at  intervals  of 
three  minutes),  the  cost  would  be  about  $265,000 
a  mile.  The  underground  railways  of  London  in- 
volved an  expense  of  about  $1,500,000  a  mile. 

The  car  station  at  the  terminus  in  Vohwinkel  has 
eight  sets  of  tracks,  which  are  connected  by  return 
switches  in  order  to  facilitate  the  arrangement  of 
the   cars. 

The  railway  is  about  half  finished  and  part  of 
it  is  expected  to  be  in  operation  in  a  year. 


COMMUNICATION. 


Side 


Car  suspeTisio 


BARMEN   ELECTRIC   SUSPENSION    RAILWAY. — DETAILS   OF   CONSTRUCTION. 


pany  goes  through  on  the  original  lines  proposed. 
Holders  of  stock  who  deposited  it  after  the  Union 
Traction  company's  offer  was  made  receive  4% 
per  cent,  bonds  on  the  basis  of  $45  a  share  for 
Consolidated  Traction  stock.  The  interest  on  the 
bonds  w-ill  be  guaranteed  by  the  Union  Traction 
company.  Of  the  $15,000,000  of  stock  of  the  Con- 
solidated company  about  $13,000,000  was  turned  in 
for  conversion  into  bonds.  Of  this  Mr.  Yerkes' 
holdings  amounted  to  $10,000,000.  Since  part  of  the 
stock  was  not  deposited,  the  corporate  existence  of 
the  Consolidated  company  will  be  continued. 

On  April  16th  a  general  blanket  mortgage  was 
filed,  covering  all  the  Consolidated  company's  prop- 
erty, to  guarantee  an  issue  of  $6,750,000  in  4%  per 
cent,  bonds. 


ner  that  the  wheels  cannot  rise  from  the  rails  and 
the  cars  cannot  slip  off  in  case  a  fitting  breaks  or 
there  is  some  other  mishap.  The  current  is  fed 
by  a  contact  shoe  from  a  rail. 

The  speed  will  be  regulated  in  the  same  manner 
as  in  electric  street  cars.  The  traveling  speed  is  sup- 
posed to  be  25  miles  per  hour.  It  takes  only  from 
10  to  15  seconds  to  start;  so  that,  in  spite  of  the 
iS  stations  of  the  road,  an  average  speed  of  18% 
miles  an  hour  will  be  maintained.  Each  car  holds 
50  passengers  and  is  divided  into  first  and  second- 
class  and  smoking  compartments.  The  number  of 
cars  in  the  make-up  of  a  train  is  not  limited;  but 
at  first  each  train  will  consist  of  one  or  two  cars 

I.  From  "Advance  Sheets  of  Consular  Reports."  Mr.  Bouch- 
sein is  United  States  consul  at  Barmen. 


Grounding  Interior  Conduits. 

To   the  Editor  of  the  Western   Electrician: 

As  the  National  Board  of  Fire  Underwriters  rule 
that  interior  conduits  "must  have  the  metal  of  the 
conduit  permanently  and  effectually  grounded" 
seems  to  be  either  indifferently  complied  with  or 
entirely  disregarded,  and  as  the  subject,  if  care- 
fully examined,  would,  doubtless,  lead  to  interesting 
and  valuable  conclusions,  I  would  like  to  have  an 
expression  of  opinion  as  to  the  reason  for  this 
requirement.  How  can  it  be  effectually  accom- 
plished, and  what  is  the  end  in  view?  Does  the 
grounding  of  the  neutral  wire  in  the  Edison  three- 
wire  system  have  any  bearing  on  the  case? 

ALFRED  W.  WATKINS. 
Brooklyn,  N.  Y.,  April  14,  1900. 


Marconi's  American  Patents. 

Among  the  United  States  patents  issued  on  April 
10th  were  three  granted  to  Guglielmo  Marconi  for 
wireless-telegraph  systems.  The  claims  of  the  pat- 
ents describe  a  "receiver  for  electrical  oscillations." 
The  three  systems,  which  differ  but  little,  comprise 
the  induction  coil,  coherer,  condenser,  connections, 
etc.,  that  have  been  described  in  articles  relating 
■  to  the  Marconi  invention  in  former  issues  of  the 
Western  Electrician. 
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As  a  matter  of  current  interest  the  Western  Elec- 
trician publishes  this  week  an  illustrated  account 
<-f  Mr.  Crotte's  method  of  treating  tuberculosis  at 
St.  Luke's  Hospital,  New  York,  by  the  employment 
"f  static  electricity  as  the  medium  for  the  introduc- 
tion of  antiseptics  into  the  lung  tissue.  But  in  do- 
ing so  it  docs  not  desire  to  convey  the  impression 
that  the  scientific  value  of  this  treatment  has  been 
finally  established.  No  doubt,  as  the  experiments 
are  conducted  at  St.  Luke's  Hospital,  the  medical 
board  of  that  institution  will  make  an  official  re- 
port on  the  Crotte  method  in  due  time.  Until  such 
publication  the  attitude  of  all  outsiders  should  be 
one  of  interested  neutrality.  We  desire  to  make  it 
clear  that  the  Western  Electrician's  article  is  de- 
scriptive merely,  leaning  neither  to  praise  nor  cen- 
sure. 


Women  have  been  considered  to  be  more  effective 
than  men  as  telephone-exchange  operators,  owing 
to  their  greater  patience  and  the  superior  carrying 
quality  of  their  lighter  voices.  But  it  is  said  that 
the  experiment  of  using  men  as  operators  is  to  be 
revived,  this  time  in  Paris,  because  "all  beseeching 
and  disciplinary  measures  have  been  powerless  to 
prevent  the  girls  from  chattering  among  themselves, 
instead  of  devoting  their  sole  attention  to  connect- 
ing subscribers."  In  consequence  the  public  com- 
plained of  the  service,  and  the  ministers  of  posts 
and  telegraphs,  who  gave  the  subject  his  august 
attention,  decreed  that  men  should  be  tried,  in  the 
hope  that  they  would  prove  more  reasonable.  It 
may  be  doubted,  however,  whether  the  experiment 
wrill  prove  a  success,  for,  with  all  her  faults,  the 
telephone  girl  is  to  be  prized  above  what  the  tele- 
phone boy  or  the  telephone  man  would  probably 
prove  to  be. 


Nottingham  in  England  is  a  city  of  220,000  in- 
habitants—a large  town  to  have  a  horse-tramway 
system  said  to  be  "as  antiquated  as  any  in  England." 
A  United  States  consul,  describing  its  peculiar 
features,  says  that  there  are,  in  fact,  three  main 
systems  of  lines,  each  extending  from  near  the 
central  portion  of  the  business  section  to  the  rail- 
way depots  or  outskirts,  the  whole  comprising  only 
about  six  miles  of  track;  but  there  is  no  central 
meeting-point,  the  down-town  termini  being  several 
blocks  distant  from  one  another.  No  transfers  are 
given,  each  line  being  conducted  independently. 
The  fares  vary  in  a  curious  manner.  On  one  of  the 
three  lines,  which  is  about  one  mile  in  length  over 
level  ground,  the  fare  is  a  penny.  The  other  two 
lines  have  each  one  steep  and  long  hill  on  their 
routes.  If  one  desires  to  travel  the  full  length  of 
one  of  these  lines,  twopence  will  be  charged.  If  he 
wishes  to  ride  only  to  the  top  of  the  hill,  the  same 
fare  will  be  charged.  If,  however,  one  happens  to 
be  on  the  top  of  one  of  these  hills  and  desires  to 
ride  down  either  way,  the  fare  is  only  a  penny.  It 
is  an  odd  arrangement,  based  on  the  number  of 
horses  used.  It  would  be  difficult  to  imagine  a  city 
like  Milwaukee,  Detroit,  Minneapolis  or  Rochester 
content  with  such  a  rudimentary  system,  yet  each 
of  the  American  cities  named  was  smaller  at  the 
last  government  census  than  Nottingham.  How- 
ever, an  electric-railway  service  is  soon  to  super- 
cede the  curiously  operated  horse-cars,  and  a  more 
modern  system  is  at  last  assured. 


The  heroes  of  the  telegraph  are  not  all  enlisted 
in  the  signal  corps  of  armies.  Some  of  them  are 
risking  their  lives  in  out-of-the-way  corners  of  the 
world  in  order  to  preserve  the  means  of  communica- 
tion for  their  more  fortunate  fellow-creatures  at 
home.  Such  a  place,  where  appalling  dangers  of 
storm  and  avalanche  must  be  encountered  to  pre- 
serve the  telegraph  line  intact,  is  Burzil  Pass,  in 
Kashmir,  Northern  India.  The  wires  between 
Minimarg  and  Astor  are  carried  over  this  pass  in 
the  Himalayas  at  an  elevation  of  13,500  feet  above 
the  sea,  and  the  duty  of  keeping  communication 
open  is  attended  with  great  toil  and  risk.  It  was 
here  that  five  linemen  were  swept  away  by  an 
avalanche  three  years  ago,  and  this  winter  another 
distressing  accident  has  involved  the  loss  of  eight 
men — one  of  them  a  European.  We  take  the  story 
of  the  disaster  from  the  London  Electrician: 

This  section  of  the  telegraph  between  Grinagor 
and  Gilgit  was  interrupted  on  December  31st  last, 
and  on  January  1st  a  party  started  from  Minimarg 
office  to  endeavor  to  effect  the  needful  repairs.    The 


party  consisted  of  a  European  telegrapher  named 
Scott,  his  native  servant,  a  telegraph  lineman,  eight 
khalassis  or  porters,  a  native  postman  and  two 
postal  coolies — all  properly  equipped  and  more  or 
less  accustomed  to  the  prevailing  conditions. 
Shortly  after  midday  Scott  attached  his  telegraph 
instrument  and  communicated  with  Minimarg.  He 
was  then  two  miles  distant,  progress  being  slow 
owing  to  great  depth  of  snow.  This  was  the  last 
that  was  heard  from  him,  and  at  five  o'clock  in  the 
afternoon  the  lineman  returned  and  reported  the 
accident.  As  the  only  European  present  was  killed, 
it  is  not  very  easy  to  arrive  at  exactly  what  oc- 
curred; but  it  appears  they  were  walking  on  some 
snow,  which  crumbled  away  from  under  them,  and 
then  more  snow  fell  on  them  from  above  the  track, 
burying  them  as  they  stood.  There  was  no  ava- 
lanche sweeping  them  away,  as  on  the  former  oc- 
casion— merely  a  local  snow-slip  from  just  above 
them.  The  two  postal  coolies  seemed  to  have 
lagged  behind,  and  were  a  hundred  yards  or  so  away 
when  the  accident  happened.  They,  with  two  postal 
runners  who  chanced  to  come  up  at  the  time,  suc- 
ceeded in  extricating  two  khalassis  and  the  native 
postman;  but  Mr.  Scott,  his  native  servant,  and  six 
khalassis — a   total    of   eight — perished. 

It  may  be  added  that  the  day  after  the  accident 
another  lineman  with  the  surviving  khalassis  suc- 
ceeded in  crossing  the  pass  and  restoring  communi- 
cation. The  whole  incident  forms  a  fine  record 
of  courage  and  devotion  to  duty  in  the  face  of 
great  and  well-known  dangers. 


So  far  the  advocates  of  government  ownership 
and  operation  of  the  proposed  American  trans- 
pacific cable  are  in  the  lead,  for  the  Senate  has 
passed  a  bill  appropriating  $3,000,000  for  the  con- 
struction of  a  cable  between  San  Francisco  and 
Honolulu.  The  Navy  Department  is  to  do  the 
work,  or  cause  it  to  be  done,  using  its  own  ships 
or  chartered  vessels  for  the  purpose.  If  the  House 
concurs  in  this  bill  and  the  measure  becomes  a 
statute,  the  line  uniting  the  United  States'  and  Ha- 
waii will  probably  become  a  link  in  an  American 
cable  extending  across  the  Pacific,  and  if  the  first 
section  is  built  and  maintained  by  the  government 
it  is  a  fair  assumption  that  the  remainder  will  be 
constructed  and  operated  in  like  manner. 

One  feature  of  the  bill  is  of  especial  interest  to 
the  cable  manufacturers  of  the  United  States.  Sec- 
tion S  provides  that  the  cable,  wires  and  other  in- 
struments, materials,  appliances"  and  appurtenances 
necessary  in  the  work  of  laying  the  cable  shall  be 
of  American  manufacture,  provided  that  this  ap- 
paratus be  procured  at  a  cost  not  exceeding  12  per 
cent,  above  the  prevailing  price  in  foreign  mar- 
kets. This  section  was  naturally  attacked  by  the 
free-traders.  Senator  Pettus  of  Alabama  moved  an 
amendment  striking  it  out,  declaring  that  it  was 
absurd  and  unnecessary  to  tax  the  government  for 
the  benefit  of  the  manufacturers.  However,  the 
amendment  was  rejected  by  a  decisive  vote,  and  the 
bill  was  passed. 

Some  of  the  students  of  the  cable  situation  are 
strongly  in  favor  of  government  construction,  like 
Captain  G.  O.  Squier,  whose  elaborate  review  of  the 
situation  was  printed  in  the  Western  Electrician 
last  January.  Captain  Squier  thinks  that  the  gov- 
ernment can  do  the  work  cheaper  than  anyone  else, 
because  it  can  borrow  money  at  lower  interest  rates 
and  will  not  operate  the  cable  to  earn  dividends,  but 
simply  to  promote  American  commerce.  On  the 
other  hand,  in  the  discussion  of  Captain  Squier's 
paper,  Mr.  H.  Laws  Webb,  who  is  undoubtedly 
familiar  with  the  experience  of  the  British  cable- 
owning  interests,  points  out  the  general  rule  that 
telegraphs  and  telephones  do  not  flourish  under  gov- 
ernment management.  He  thinks  that  a  private 
commercial  company  should  have  a  chance  to  do 
the  work.  The  discussion  is  given  at  some  length 
in  the  issues  of  the  Western  Electrician  of  last  week 
and  this  week  and  cannot  fail  to  prove  of  interest 
to  all  who  are  following  the  slow  solution  of  the 
problems  presented  by  the   Pacific  cable   situation. 

At  any  rate,  the  agitation  seems  to  have  reached 
a  point  where  it  is  a  reasonable  certainty  that  a 
Pacific  cable  will  be  built  very  soon  under  American 
control.  That,  at  least,  is  a  cause  for  congratulation. 
If  the  Senate  bill  becomes  a  law,  American  deep-sea- 
cable  manufacturers  will  certainly  have  no  cause  to 
complain  that  their  budding  industry  has  not  ample 
protection,  and  they  will  have  a  chance,  under  the 
most  favorable  auspices,  to  show  the  world  what 
they  can  do. 
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The  Pacific  Cable  Question. 

Part  II. 

The  President  [Mr.  Kennelly] :  The  subject,  of 
course  has  two  distinct  sides — the  engineering 
side  and  the  commercial  side.  I  think,  as  engineers, 
we  all  agree  that  the  cable  can  be  laid;  it  is  only 
a  question  of  how  much  it  costs.  We  all  agree  that 
if  one  cable  cannot  be  kept  working,  that  with  du- 
plicate cables  the  system  can  be  kept  working.  In 
any  case,  we  should  have  in  a  certain  sense  a  du- 
plicate cable  on  the  other  side  of  the  world.  So 
that,  from  an  engineering  standpoint,  there  is  no 
difference  of  opinion  at  all  between  us,  except  in 
regard  to  minute  details,  as  to  the  question  of  cost, 
as  to  question  of  size  of  the  cables  and  as  to  the 
best  positions  in  which  those  cables  could  be  laid. 
When  we  come,  however,  to  the  question  of  the 
commercial  aspect,  we  get  differences  of  opinion. 
This  aspect  of  the  question  has,  however,  been  more 
thoroughly  and  practically  studied  than  even  the 
engineering  aspect  of  the  question,  because  it  has 
come  home  to  every  manager  and  every  adminis- 
trator of  submarine  cables  and  of  long  telegraph 
lines  ever  since  cables  and  land  lines  have  been 
initiated. 

There  can  be  no  doubt,  I  suppose,  as  a  broad 
proposition,  that  a  government  can  raise  money 
on  better  terms  than  any  individual  or  association 
of  individuals,  because  its  credit  is  better;  and,  more- 
over, a  government  can  also  afford  to  make  experi- 
ments upon  rates  better  than  any  individual  or  collec- 
tion of  individuals  owning  a  telegraph  or  telephone 
scheme.  At  the  present  time  when  a  corporation 
as  is  usually  the  case,  owns  the  cable,  it  has  no 
object,  primarily,  in  making  high  rates.  It  has  an 
object  in  getting  a  dividend,  and  its  only  object  in 
placing  the  rates  high  is  to  enable  dividends  to  be 
secured.  But  it  would  be  just  as  well  content  in 
cutting  those  rates  in  half  or  reducing  them  to  any 
desired  amount  if  thereby  it  could  insure  the  nec- 
essary dividends  to  its  stockholders.  And  it  is  a 
matter  of  experience  that  as  you  lower  rates  you 
do  not  get  a  corresponding  return  from  the  traffic 
to  make  up  for  the  diminution.  Eventually,  after 
the  public  had  been  educated  up  to  it,  I  suppose 
that  you  would  and  must,  perhaps,  according  to 
logic;  but  it  takes  time  before  the  public  can  be 
educated  to  the  greater  facility,  and  to  the  use  which 
an  increased  facility  places  at  their  command;  so 
that  they  have  only  to  spend  half  as  much  money 
per  word  to  teach  them  to  send  twice  as  many 
words.  No  doubt,  it  would  come  in  time.  But 
during  that  time  the  dividends  of  the  stockholders 
are  falling  off  and  the  cry  is  to  the  managers,  "This 
thing  must  not  be.  You  must  put  the  rates  up 
again,"  and  the  rates  go  up. 

Now,  when  the  government  owns  a  system  it  is 
possible,  of  course,  for  them  to  say,  "Wait  a  while; 
we  will  educate  the  people  up.  We  can  afford  to 
wait  until  we  have  educated  them  up."  And  in 
that  way  there  is,  perhaps,  a  signal  advantage  in 
government  control  of  cables  and  long  telegraph 
systems.  But  otherwise  I  quite  agree  with  Mr. 
■  ebb,  that  upon  the  broad  principles  of  finance  and 
competition,  private  ownership  is  preferable.  I 
think  that  the  plan  of  filling  the  cable  with  traffic,  as 
Captain  Squier  suggests,  while  it  is  eminently  proper, 
is  rather  more  Utopian  than  practical.  In  the  first 
place  there  are  many  cables  at  the  present  time, 
long  cables,  that  are  busy  day  and  night.  I  do  not 
allude  particularly  to  the  Atlantic  cables,  because  the 
condition  of  traffic,  the  ebb  and  flow  of  business 
between  the  two  sides  of  the  Atlantic,  is  such  as 
determines  the  rushes  and  periods  of  relaxation. 
But  take  the  cable  system  of  the  world,  as  a  whole, 
and  I  know  some  cables  where  the  operators  do  not 
stop  except  for  relief.  There  may  be  exceptions 
occasionally,  and,  of  course,  Sundays  are  usually 
slack  days;  but  I  think  it  unsafe  to  say  that  long 
cables  at  the  present  time  remain  idle. 

Then,  if  you  are  going  to  experiment  down  to  the 
point  at  which  you  are  going  to  fill  your  cable  up  on 
working  days,  on  Mondays,  Tuesdays  and  Wednes- 
days, on  Saturdays,  when  a  football  game  occurs, 
you  will  be  so  crowded  that  you  will  not  get  clear 
for  a  month,  and  it  is  necessary  to  keep  your  traffic 
in  hand  so  as  to  keep  leeway  as  a  reserve  for  rushes. 

From  a  standpoint  of  general  policy,  no  doubt 
Captain  Squier' s  position  is  right.  The  proper  way 
to  operate  a  cable  is,  theoretically,  to  keep  it  fully 
occupied  with  traffic.  Theoretically,  he  is  right, 
that  we  should  have  low  rates,  and  learn  to  send 
all  our  messages  at  any  time,  private  or  public,  that 
way.  It  is  a  matter  of  habit  and  it  is  a  matter  of 
cost.  If  it  were  cheap  enough  we  would  all  send 
our  letters  that  way,  no  doubt.  It  would  take  a 
little  time  to  learn  how  to  do  it.  The  difficulty  has 
been  that  at  existing  rates  if  you  lower  them  you 
cannot  make  a  dividend.  If  the  government  is  go- 
ing to  give  a  helping  and  educational  hand,  we 
would  all  be  benefited  to  that  extent. 

Mr.  Hughes:  If  the  president  will  excuse  me, 
there  is  one  more  point.  Has  the  author  made  any 
computation  as  to  what  amount  of  time  is  con- 
sumed in  sending  the  $I,0OO-a-day  messages  on  our 
Pacific  business,  in  minutes  or  hours?  We  are 
spending  $1,000  a  day  on  our  Pacific  telegrams; 
how  many  hours  or  minutes  does  that  consume? 

Captain  Squier:  I  don't  know  how  long  they 
take  to  send  them. 

Mr.  Hughes:  I  would  say  offhand,  from  rough 
figuring,  that  probably  it  does  not  represent  more 
than  an  hour  a  day.  Allowing  margin  then  of  an 
increasing  business  of  20  to  one,  we  then  have  four 


hours  left  for  the  influx  of  an  abnormal  increase 
in  business.  Consequently,  it  seems  to  me  that  is 
a  very  vital  point  on  the  part  of  the  author,  that  we 
have  a  $10,000,000  plant  there,  that  we  operate  only 
one  twenty-fourth  of  its  working  capacity.  If  we 
reduce  our  rates  to  a  commercial  basis  which  will 
admit  of  an  increase  of  20  to  one,  we  still  then  have 
one-fifth  of  the  working  capacity  of  the  cables  left 
for  an  influx  of  increased  business  on  the  part  of 
the  government  or  otherwise,  which  proves,  I 
think,  very  conclusively  that  a  differential  rate  of 
tolls  of  traffic  is  one  of  the  strongest  points  in  favor 
of  the  government  operating  that  business.  The 
government  can  demonstrate  just  exactly  what 
would  be  the  correct  ratio  as  to  the  sliding  scale, 
and  it  would  represent  an  enormous  revenue  to  a 
commercial  corporation  to  protect  themselves  to 
prove  the  case  before  it  is  practically  demonstrated, 
it  very  forcibly  shows  that  the  government  is  the 
only  one  that  can  take  the  Pacific  cable  and  work 
out  the  problem  that  is  yet  unsolved. 

Herbert  Laws  Webb  [Communicated  after  ad- 
journment] :  As  the  discussion  on  Captain  Squier's 
paper  reached  into  rather  late  hours,  I  submit  a 
few  further  remarks  in  writing.  I  am  by  no  means 
an  opponent  of  low  rates,  but  I  do  not  believe  that 
under  normal  conditions  any  possible  rate  would 
tempt  the  traffic  that  Captain  Squier  reckons  with. 
To  consider  the  traffic  that  occurs  during  the  exist- 
ence of  war  as  bearing  on  the  results  obtainable  year 
in  and  year  out  'in  the  commercial  working  of  a 
long  cable  is  like  gauging  the  yearly  traffic  of  the 
Broadway  cars  and  the  elevated  railway  from  the 
traffic  of  New  Year's  Eve,  when  tens  of  thousands 
of  people  set  out  to  drown  the  chimes  of  Trinity 
Church,  that  on  other  nights  of  the  year  never 
even  think  of  a  church.  In  war  time  neither  gov- 
ernment departments,  enterprising  newspapers  nor 
private  individuals  having  relatives  at  the  front 
count  the  cost  of  cabling.  But  in  the  piping 
times  of  peace,  government,  private  and  press 
messages,  collectively,  count  for  a  very  small 
proportion  of  the  total  traffic  of  long  cables. 
That  traffic  is  made  up  almost  entirely  of 
business  messages,  and  under  any  arrangement  of 
rates  the  character  of  that  traffic  will  not  change 
to  any  appreciable  extent,  for  the  simple  reason 
that  no  steady  demand  for  cable  communication 
comes  from  any  other  than  purely  business  sources. 
Business  messages  will  go  over  cables,  no  matter 
what  the  rates,  and  when  rates  are  lowered  more 
business  messages  will  go,  but  only  a  certain  amount 
more,  because  the  supply  even  of  business  messages 
is  limited.  As  was  pointed  out  by  the  president, 
it  has  been  found  in  certain  cases  that  rates  could 
be  lowered  too  far — that  the  traffic  did  not  respond 
to  the  cheaper  rates. 

Captain  Squier  seems  to  have  misinterpreted  my 
reference  to  the  effect  on  the  traffic  of  the  difference 
in  time  between  places  joined  by  long  cables.  The 
difference  in  time  has  the  effect  of  making  the  ma- 
jority of  business  messages  non-urgent,  as  regards 
hours.  For  one  hour  in  the  day  the  stock  ex- 
changes in  New  York  and  in  London  are  open 
together,  and  that  results  in  a  flow  of  messages 
for  a  few  hours  in  the  day  that  are  urgent  as  to 
minutes,  and  produces  what  is  probably  the  quick- 
est telegraph  service  between  any  two  points  on  the 
globe.  But  with  the  majority  of  business  mes- 
sages there  is  no  such  extreme  urgency.  Many 
business  telegrams,  in  the  ordinary  course  of  affairs, 
are  sent  from  New  York  in  the  afternoon;  that  is, 
after  business  hours  in  London,  and  are  delivered 
,in  London  either  late  at  night  or  the  next  day.  If 
there  were  a  night  rate,  or  any  sort  of  deferred  rate, 
these  messages  would  be  held  until  night,  to  secure 
the  lower  rate,  and  would  be  just  as  efficacious  as 
they  now  are  at  the  full  rate.  Between  America  and 
the  Philippines  the  case  is  still  stronger.  There  is 
no  stock-exchange  traffic,  and  by  reason  of  the 
greater  distance,  the  infrequency  of  mail  departures 
and  the  complete  separation  of  business  hours,  not 
one  message  in  a  thousand  would  be  urgent  as  to 
hours,  and  practically  the  whole  traffic  would  avail 
itself  of  a  night  rate,  or  of  any  sort  of  deferred  rate 
that  might  be  instituted.  The  mails  between  New 
York  and  the  Philippines  vary  from  four  to  six 
weeks  in  transit,  so  that  even  the  preposterous  sug- 
gestion of  cablegrams  marked  to  be  delivered  in 
three  days  would  suit  the  purposes  of  a  large  por- 
tion of  business  messages.  No  cable  manager  would 
want  to  have  anything  to  do  with  classes  of  mes- 
sages to  be  delivered  in  one,  two  or  three  days  from 
the  date  of  origin.  Such  messages  would  cause  more 
trouble  and  confusion  than  twice  the  number  dealt 
with  in  the  ordinary  way.  But  there  is  no  doubt 
that  even  a  three-day-on-the-way  cablegram  be- 
tween points  six  weeks  apart  by  mail  would  serve 
the  purpose  of  much  of  the  present  traffic,  and  a 
cheaper  rate  for  such  a  service  would  simply  have 
the  effect  of  diverting  a  certain  amount  of  traffic 
that  would  ordinarily  pay  the  full  rate  into  the 
three-day-delay    class. 

There  are  many  things  for  which  a  certain  and 
steady  demand  exists,  but  for  which  a  very  large 
demand  could  not  be  forced,  even  if  prices  were 
reduced  to  practically  nothing.  A  widespread  de- 
mand cannot  be  created  for  that  for  which  the  ma- 
jority of  people  have  no  use,  even  if  you  offer  to 
give  it  away.  In  the  words  of  a  famous  American, 
it  is  a  condition  and  not  a  theory  that  will  confront 
the  management  of  the  Pacific  cable,  and  in  spite 
of  the  keen  interest  at  present  taken  in  Philippine 
affairs,   that   condition   will   not   differ   in    the   long 


run  from  those  that  govern  the  operation  of  other 
long  cables. 

{The  end.'] 


Ontario  Power  Company's  Plans. 

The  Ontario  government  has  granted  a  franchise 
to  the  Ontario  Power  company,  under  the  provisions 
of  which  it  may  proceed  with  the  development  of 
power  on  the  Canadian  side  at  Niagara  Falls.  The 
closing  of  the  articles  of  agreement  is  marked  by  a 
statement  from  Banker  R.  Paine,  one  of  the  men 
interested,  that  the  company  intends  to  construct 
works  to  cost  $2,000,000  and  to  produce,  as  soon 
as  possible,  from  30,000  to  60,000  horsepower.  "Our 
prospects  for  the  sale  of  power,"  said  he,  "could 
not  be  better.  We  have  had  letters  from  men  in- 
terested in  the  manufacture  of  pulp,  and  we  are  al- 
ready negotiating  with  several  large  electrical  con- 
cerns, a  large  steel  plant  and  other  industries,  the 
owners  of  which  are  desirous  of  securing  cheap  Ni- 
agara power." 

The  plan  of  the  Ontario  Power  company  is  to 
construct  a  surface  canal  from  the  Welland  River 
to  the  Niagara  River  at  Victoria  Park.  In  the  rear 
of  Victoria  Park,  which  is  the  free  park  on  the 
Canadian  side  at  Niagara,  there  is  a  high  bluff,  and 
on  the  top  of  this  bluff,  beyond  Table  Rock,  a  fore- 
bay  or  reservoir  will  be  built  to  supply  wheels  in- 
stalled in  a  power  house  at  the  foot  of  the  bluff.  In 
this  way  and  at  this  point  a  development  of  30,000 
horsepower  is  to  be  effected.  In  addition  to  this 
the  Ontario  Power  company  is  given  the  right  in 
the  franchise  just  obtained  to  construct  a  canal  or 
tailrace  from  the  power  house  referred  to,  through 
Victoria  Park  to  the  high  bank  and  gorge  of  the 
lower  Niagara.  This  tailrace  will  be  constructed  in 
such  a  manner  as  to  ornament  the  park,  and  in  a 
power  station  located  in  the  gorge  below  the  Horse- 
shoe Fall  another  development  of  power  is  to  be 
made.  This  second  development  would  be  larger 
than  that  in  the  first  station  and  under  a  higher  head. 
The  water  from  the  first  station  would  pass  into  the 
canal  through  the  park,  and  thus  be  used  a  second 
time. 

Under  the  terms  of  the  agreement  the  Ontario 
Power  company  will  pay  an  annual  rental  of  $15,000, 
which  amount  covers  the  right  to  manufacture  10,- 
000  horsepower.  For  an  additional  10,000  horse- 
power the  company  will  pay  $1  a  horsepower,  and 
for  the  third  10,000  horsepower  it  will  pay  at  the 
rate  of  75  cents  a  horsepower.  Thus  the  rental  to 
be  paid  for  the  first  30,000  horsepower  in  the  first 
station  would  be  $32,500.  For  whatever  power  is 
manufactured  in  the  second  power  house  the  com- 
pany will  pay  $50,000,  or  a  total  revenue  to  the  gov- 
ernment of  $82,500  for  the  privileges  granted  when 
all  are  enjoyed.  The  terms  of  the  agreement  are 
practically  the  same  as  made  with  the  Canadian  Ni- 
agara Power  company. 

Much  interest  has  been  aroused  by  the  officers 
elected  at  a  recent  reorganization  of  the  Ontario 
Power  company.  The  president  is  John  J.  Albright, 
a  wealthy  resident  of  Buffalo;  the  vice-president  and 
general  manager  is  General  George  S.  Field,  a  well- 
known  and  prominent  engineer  of  Buffalo,  while  the 
secretary-treasurer  is  Robert  C.  Board  of  Buffalo. 
In  the  directorate  of  the  company  are  the  officers 
mentioned  and  E.  Hayes  and  Franklin  D.  Locke 
of  Buffalo,  Arthur  C.  Denniston  of  Philadelphia. 
Banker  R.  Paine  and  Henry  C.  Symmes  of  Niagara 
Falls,  Ont.,  and  William  Germain,  M.  P.  P.,  of  Wel- 
land, Ont. 

It  is  said  that  there  will  be  no  delay  in  the  de- 
velopment of  the  company's  plans.  A  feature  of  in- 
terest is  that  John  J.  Albright  is  connected  with  the 
Lackawanna  Steel  and  Iron  company,  which  is  about 
to  build  a  large  plant  in  South  Buffalo,  and,  it  is 
said,  will  be  a  customer  of  the  Ontario  Power  com- 
pany. 


Preparations  for  N.  E.  L.  A.  Convention. 

A  meeting  was  held  at  the  office  of  Mr.  Samuel 
Instill,  president  of  the  Chicago  Edison  company,  on 
Friday  of  last  week,  for  the  purpose  of  discussing 
the  entertainment  of  the  delegates  to  the  forthcom- 
ing meeting  of  the  National  Electric  Light  associa- 
tion, to  be  held  in  Chicago  May  22-24th.  After  due 
deliberation,  it  was  decided  to  hold  a  reception  on 
the  evening  before  the  opening  of  the  convention, 
and  a  number  of  other  plans  of  entertainment  were 
suggested.  .  A  committee  of  five  was  appointed  on 
entertainments  and  disbursements  to  deal  with  the 
matter.  It  consists  of  Samuel  Insull,  F.  H.  Clark, 
A.  D.  Lundy,  W.  W.  Low  and  Charles  E.  Brown. 
There  was  present  at  the  meeting  Messrs.  Insull. 
Ferguson,  Sunny,  Garberson,  Kittle,  Brown,  Low, 
Roe,  Whyte,  Clark,  Lundy,  Gregory,  Munson  and 
Collins. 

A  special  rate  of  railroad  fare  has  been  granted 
by  all  the  passenger  associations  for  delegates  attend- 
ing the  convention.  This  rate  is  a  fare  and  one- 
third  for  the  round  trip. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


New  Telephone  Organizations    in   Vir- 
ginia. 

The  Long-distance  Telephone  company  of  Vir- 
ginia has  been  organized  in  Richmond  by  those 
principally  interested  in  Independent  telephone 
companies  throughout  the  state.  A  requisite  amount 
of  stock  was  subscribed  for  and  a  charter  will  be 
secured. 

In  conjunction  with  this  company  was  organized 
the  Virginia  Association  of  Independent  Telephone 
companies,  the  purpose  of  which  is  to  bring  the 
various  Independent  companies  doing  business  in 
Virginia  in   closer  touch. 

Among  those  present  at  the  meeting  were  S.  L. 
Hoover,  Winchester  Telephone  company;  J.  A. 
Sproul,  Clifton  Forge  Telephone  company;  A.  B. 
Guigon,  C.  E.  McCluer,  J.  C.  Robertson,  Rich- 
mond Telephone  company;  W.  C.  Spitzer,  Rocking- 
ham Mutual  company;  N.  C.  Watts,  Staunton  Mu- 
tual company;  W.  J.  Nelms,  Newport  News  and 
Richmond  Telephone  and  Telegraph  company;  John 
II.  Grabill,  Shenandoah  County  Telephone  corn- 
pan,  Woodstock;  Phillip  Rogers,  Waverly  Tele- 
phone and  Telegraph  company,  Waverly;  C.  M. 
Gilliam,  Mutual  Telephone  company,  Petersburg; 
James  R.  Kemper,  Augusta  County;  C.  E.  Jones, 
Fluvanna  Telephone  company;  J.  Edwin  Wood, 
Albemarle  Telephone  company,  Charlottesville;  F. 
W.  Sims.  Louisa  Telephone  company,  Louisa;  B. 
Laughan,  general  manager  Virginia  and  Tennessee 
Telephone  company;  C.  W.  Scott,  president  Lynch- 
burg   Telephone    company. 

The  Long-distance  company  is  to  have  capital 
stock  of  not  less  than  $50,000,  nor  more  than  $100,- 
000.  The  principal  office  is  to  be  at  Staunton,  Va., 
and  James  R.  Kemper  is  to  be  president,  the  other 
directors  being  F.  W.  Sims,  N.  C.  Watts,  C.  W. 
Scott,  J.  C.  Wysor,  James  A.  Frazier,  J.  E.  Wood, 
W.   B.  Mcllwaine,  J.  H.  Grabill. 

John  C.  Robertson  of  Richmond  is  president  of 
the  Virginia  Association  of  Independent  Telephone 
companies  and  R.  H.  Smith  of  the  same  city  is 
secretary'-  The  office  of  the  association  is  to  be 
in  Richmond,  and  the  annual  meeting  is  to  be  held, 
if  practicable,  at  the  same  time  and  place  as  that 
of  the  Long-distance   company. 


Telephone  Operator  Receives  a  Serious 
Shock. 

A  very  unusual  accident,  or  lather  an  accident 
with  unusual  results,  happened  at  the  main  ex- 
change of  the  Chicago  Telephone  company  on 
March  29th.  Maud  Turnbull,  a  switchboard  oper- 
ator, received  a  shock  from  a  ringing  circuit  while 
making  a  connection  and  was  affected  so  seriously 
that  for  a  time  the  worst  result  was  apprehended 
by  the  three  physicians  called  into  the  case.  The 
electromotive  force  of  the  circuit  could  not  have 
been  over  50  volts,  it  is  believed,  but  it  appears 
that  the  girl  is  of  a  delicate  constitution,  and  her 
heart  and  nervous  system  were  so  seriously  de- 
ranged by  the  shock  that  she  was  subjected  to 
alarming  sinking  spells,  in  which  the  heart  almost 
ceased  to  beat  and  responded  only  to  the  most 
powerful  stimulants.  Another  symptom  of  the  case 
was  the  almost  constant  twitching  of  the  girl's 
muscles.  However,  at  the  last  account,  the  patient 
had  shown  decided  improvement,  and  her  recovery 
is  now  expected. 

The  accident  was  caused  by  the  grasping  of  the 
metallic  contact  part  of  a  plug  rather  than  the  han- 
dle. Light  shocks  are  often  experienced  by  tele- 
phone operators,  but  such  a  serious  result  as  in  the 
case  of  Miss  Turnbull  is  almost  unprecedented,  and 
can  only  be  accounted  for  by  the  nervous  condi- 
tion of  the  operator  previous  to  the  accident.  Miss 
Turnbull  was  highly  esteemed  by  her  associates, 
and  the  company  did  all  in  its  power  to  ameliorate 
her  condition. 


Independent    Company    Applies   for 
Franchise  at  South  Bend. 

An  ordinance  has  been  introduced  in  the  City 
Council  of  South  Bend,  Ind.,  granting  an  Independ- 
ent telephone  company  a  franchise  to  operate  in 
that  city.  The  company  applying  for  the  franchise 
is  being  organized  by  Rollin  Ellison,  W.  B.  Hud- 
son, Myron  C.  Johnson  and  William  S.  Smith 
of  Lagrange  County,  Ind.  The  regular  residence 
rate  is  fixed  in  the  ordinance  at  $15  a  year, 
and  for  business  houses  $36  a  year.  The  maxi- 
mum rate  for  two  telephones  is  $45  a  year. 
The  name  of  the  new  company  is  the  South  Bend 
Telephone  and  Telegraph  company.  The  promot- 
ers agree  to  have  500  telephones  in  use  within  seven 
months  after  the  granting  of  a  franchise.  The  fran- 
chise is  to  revert  to  the  city  after  it  has  been  in 
effect  for  50  years.  The  ordinance  was  referred 
to  a   committee  for  consideration. 


This  item  of  news  from  Kansas  City  is  given  to 
the  world  by  the  Philadelphia  Record:  "Short 
girls  with  short  arms  have  been  tabooed  by  the  Mis- 
souri and  Kansas  Telephone  company,  which  has  a 
monopoly  here.  The  management  says  long  arms 
are  needed  to  do  the  work.  This  has  made  a  short- 
age in  operators,  which  has  been  further  aggravated 
by  matrimonial  influences.  Heicafter  girls  must 
measure  at  least  five  feet  six  inches." 


A  Quick  Transfer  at  the  New  North  Ex- 
change in  Chicago. 

A  number  of  invited  guests  assembled  at  the  new 
"North  Office"  exchange  of  the  Chicago  Telephone 
company  on  the  evening  of  April  14th  to  witness 
the  transfer  of  the  service  of  the  1,800  telephones 
and  500  trunk  lines  connected  to  this  exchange. 
The  new  exchange,  handsome,  modern  and  com- 
pletely equipped,  is  in  its  own  building  at  275  Chi- 
cago avenue.  The  old  "North"  exchange,  which 
it  supplants,  was  located  in  rented  quarters  at  North 
Clark  street  and  Chicago  avenue,  a  few  feet  away. 
The  transfer  consisted  in  cutting  out  the  old  ex- 
change and  connecting  in  the  new  one — throwing 
the  load  from  the  old  plant  to  the  new  one,  in  other 
words — and  it  was  done  in  less  than  a  minute's  time. 

The  manner  of  accomplishing  this  feat  was  sim- 
ple but  quite  ingenious.  It  was  devised  by  Mr. 
A.  S.  Hibbard,  the  general  manager  of  the  com- 
pany, and  the  members  of  the  engineering  corps 
of  the  company,  and  was  carried  into  execution  by 
a  large  force  of  switchboard  operators,  assisted  by 
many  of  the  company's  young  men.  The  prepara- 
tion for  the  transfer  to  the  new  North  Office  was 
arranged  by  bridging  all  lines  to  the  switchboard 
at  the  new  exchange  and  leaving  this  branch  of 
the  circuit  open  at  the  cut-off  relay  by  putting  be- 
tween its  contacts  a  small  piece  of  stiff  paper.  As, 
in  the  relay  board,  the  action  of  the  operator  in 
plugging  into  a  jack  actuates  the  cut-off  relay  and 
separates  these  contacts,  the  actual  cutting  over 
was  done  by  quickly  cutting  all  wires  at  the  dis- 
tributing board  at  the  old  office  and  rapidly  plug- 
ging into  each  jack  at  the  new  office,  thus  dropping 
out  the  papers  and  leaving  the  lines  connected  at 
the  new  office. 

The  transfer  was  made  in  the  space  of  about  45 
seconds,  without  causing  trouble.  Service  was  im- 
mediately given  from  the  new  boards.  On  Monday 
morning  everything  was  working  satisfactorily,  and 
no  unusual  trouble  or  confusion  existed.  The  sig- 
nal for  cutting  the  "jumpers"  at  the  old  station 
and  for  touching  the  jacks  at  the  new  exchange  was 
given  by  ringing  bells  electrically  connected  to  a 
push-button  which  was  pressed  by  Janet  Hibbard, 
the  12-year-old  daughter  of  the  general  manager. 
The  transfer  was  made  in  so  short  a  time  that  there 
was  practically  no  interruption  to  the  service.  At 
its  conclusion  the  officers  of  the  company  received 
the  hearty  congratulations  of  the  visitors,  not  alone 
on  the  practically  instantaneous  transfer,  but  on 
the  very  complete  and  handsome  appointments  of 
the  exchange  as  a  whole.  •  Refreshments  were 
served  and  the  occasion  was  socially  pleasant  as 
well   as  technically   interesting. 


Money  Invested  in  Electrical  Communi- 
cation. 

President  Glidden  of  the  Erie  telephone  system 
is  credited  with  the  statement  that  the  investment 
in  telephone  properties  in  the  United  States  is  about 
the  same  as  the  investment  in  telegraph  properties. 
In  substantiating  this  utterance  the  following  figures 
are  given:  Telegraph  investment — Western  Union 
Telegraph  company,  $125,000,000:  Postal  Telegraph 
company,  exclusive  of  cables,  $13,000,000;  total  $138,- 
000,000.  Telephone  investment — $137,000,000.  Thus 
the  grand  total  investment  in  electrical  communicat- 
ing properties  in  the  United  States  is  $275,000,000. 


EXTENSIONS  AND    IMPROVEMENTS. 

R.  H.  Leavitt  has  installed  a  switchboard  for  a 
central  telephone  exchange  at  Capron,  111. 

The  Jefferson  and  Warren  Telephone  company  of 
Kinsman,  O.,  has  increased  its  capital  stock  from 
$40,000  to  $60,000, 

The  Village  Board  of  Hopedale,  111.,  has  granted 
a  20-year  franchise  to  the  Mutual  Telephone  com- 
pany of  Minier.  The  company  will  put  in  an  ex- 
change as  soon  as  possible. 

The  Missouri  and  Kansas  Telephone  company 
has  placed  a  mortgage  of  $1,250,000  on  its  plant 
with  the  Old  Colony  Trust  company  to  secure  a  new 
issue  of  bonds.  The  money  is  to  be  expended  in 
extending  the  system  in  Kansas,  Missouri  and 
Oklahoma. 

The  increase  of  capital  stock  of  the  American 
Telephone  and  Telegraph  company  from  $75,000,- 
000  to  $100,000,000,  reported  in  the  Western  Elec- 
trician last  week,  is  confirmed.  The  company  stated 
on  April  loth  that  the  amount  of  capital  actually 
paiil  in  was  $70,975,000,  and  the  amount  of  its  debts 
and  liabilities,  $24,078,431.  The  certificate  was 
signed  for  the  company  by  Edward  J.  Hall  and 
Edward  P.  Meany,  chairman  and  secretary  of  the 
meeting  of  stockholders  which  authorized  the  com- 
pany's increase  of  capital. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  of  the  Western  Elec- 
trician.] 

The  Northwestern  Telephone  Exchange  company 
is  about  to  erect  a  telephone  block  at  Winona,  Minn. 
Wires  in  the  business  part  of  town  will  be  put  un- 
derground. 

The  council  of  Preston,  Minn.,  has  passed  an 
ordinance  under  which  the  fullest  competition  in 
telephone  service  is  permitted. 

The  Wisconsin  Telephone  company  lias  made  a 
reduction  in  toll  rates,  based  on  the  time  consumed 
in  the  conversation. 

The  question  of  the  rights  of  the  Northwestern 
Telephone  Exchange  company  to  :he  use  of  the 
streets  of  Minneapolis  is  before  the  District  Court, 
en  a  demurrer  by  the  city  attorney.  The  city 
claimed  that  the  company  had  but  a  license  to  the 
use  of  the  streets  under  its  franchise,  which  could 
be  revoked  at  any  time.  The  company  contended 
that  it  had  a  contract  which  could  not  be  set  aside 
at  will  by  the  council.  The  company  further  claims 
that,  inasmuch  as  it  has,  by  direct  permission  of 
the  council,  made  improvements  at  various  times, 
which  cost  a  total  of  $300,000,  a  contract  was  made 
by  the  requests  for  permission  to  make  these  im- 
provements, by  the  council  granting  the  desired  per- 
mission and  the  company  accepting  it  by  making  the 
improvements. 

It  is  said  that  the  toll  lines  from  Dululh,  Minn., 
and  Superior,  Wis.,  to  the  towns  in  Northern  Min- 
nesota will  be  built  by  the  new  Independent  com- 
panies, the  Zenith  City  of  Duluth  and  the  People's 
of  Superior. 

The  Wisconsin  Telephone  company  has  merged 
the  exchange  cf  the  purchased  Northwestern  com- 
pany with  its  own  at  Oshkosh,  Wis. 

The  Fairmont  (Minn.)  Telephone  company  has 
made  a  reduced  toll  rate.  It  is  now  15  cents  for 
three  minutes  to  any  point  within  25  miles. 

B.  B.  Borden,  Melvin  Plank  and  others  are  ap- 
plicants for  a  local  franchise  at  Montello,  Wis. 

There  is  talk  of  an  exchange  for  Warren,  Wis. 

The  Gary  (Minn.)  Telephone  company  has  let 
contracts  for  stringing  wire  for  its   system. 

J.  A.  Perkins  has  been  granted  a  10-year  franchise 
at  Medford,  Wis.,  for  an  automatic-telephone  sys- 
tem. 

The  Northwestern  Telephone  Exchange  company 
may  establish  a  local  exchange  at  Lakota,  N.  D.  » 

The  Northwestern  Telephone  Exchange  company 
is  making  improvements  to  its  toll  switchboard  at 
Grand  Forks,  N.  D. 

The  Douglass  County  Telephone  company  sought 
to  induce  the  council  of  West  Superior,  Wis.,  to  al- 
low its  instruments  in  the  city  hall  by  offering  to 
throw  off  the  rentals  for  two  years,  and  to  give  15 
instruments  free.  The  council  had  given  the  pref- 
erence to  the  People's  Telephone  company,  and 
refused  to  consider  the  Douglass  company's  offer. 

Eugene  Fisher  of  Milwaukee  succeeds  E.  H.  Whis- 
ler  as  local  manager  for  the  Wisconsin  Telephone 
company  at  Eau  Claire,  Wis. 

The  Northern  Minnesota  Telephone  company  has 
been  granted  a  franchise  for  a  local  exchange  at 
Staples,  Minn. 

J.  M.  Thompson  has  resigned  as  manager  of  the 
telephone  exchange  at  Lakefield,  Minn.,  and  is  suc- 
ceeded by  Jared  Palmer. 

An  operator  of  the  Johnson  County  Telephone 
company  at  Iowa  City,  la.,  received  a  severe  shock 
while  holding  two  call  handles.  The  switchboard  is 
not  completed,  and  the  current  was  very  strong. 

The  Galva  (la.)  Telephone  Exchange  company 
and  the  Jefferson  Telephone  company  will  extend 
wires  between  their  towns  and  connect. 

A  local  telephone  company  has  installed  exchanges 
at  Tabor  and  Sidney,  la.,  and  is  placing  one  at  Mal- 
vern. 


Telephone  Gives  Warning  of  Tramps. 

Farmers  in  the  upper  end  of  the  county  (Rock 
Island  County,  111.),  says  the  Moline  Dispatch,  de- 
clare that  they  do  not  see  how  they  ever  managed 
to  get  along  without  a  telephone  since  the  new  rural 
system  has  been  fairly  projected.  Though  sub- 
scribers were  hard  to  get  when  Dr.  J.  M.  O.  Brunei- 
first  made  a  canvass  last  summer,  the  difficulty  now 
is  to  accommodate  the  new  subscribers  who  are  now 
coming  in.  The  telephone  is  also  said  to  work 
great  hardship  for  the  tramp,  for  after  he  calls  on 
a  farmer  the  latter  telephones  to  his  neighbor  and 
lets  him  know  that  a  "Weary  Willie"  is  coming,  and 
by  the  time  he  arrives  at  the  next  house  the  occu- 
pants are  ready  to  receive  him  with  the  dog  and 
gun.  In  case  of  fire,  sickness  and  other  emergen- 
cies the  telephone  is  almost  indispensable,  and  the 
benefit  to  be  derived  therefrom  is  difficult  to  esti- 
mate at  present. 


"What  number?"  asked  the  girl  at  the  central 
station. 

"Seventeen  seventy-seven  Main,"  answered  the 
man  at  the  telephone. 

"One  seven,   double  seven   Main?"   said  the  girl. 

"I've  lost,"  growled  the  man.  "I  had  bet  a  dollar 
you  would  say  'one,  triple  seven.'  " 

And  he  hung  up  the  instrument  in  disgust. — Chi- 
cago Tribune. 
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Electric    Meters    and    Incandescent 
Lamps.1 

By  W.  S.  Rathell. 

In  every  city,  town  or  village  throughout  the  land 
to-day,  except  perhaps  in  Austin,  comes  the  appeal 
for  cheap  current.  It  is  common  among  all  classes. 
The  saloon  man  who  pays  a  flat  rate  for  lamps  burn- 
ing until  midnight,  and  uses  his  lamps  as  long  as 
the  engine  at  the  central  station  turns  over,  vies 
with  the  dry-goods  merchant,  that  closes  his  place 
every  day  at  7  p.  m.,  except  Saturday,  and  measures 
his  current  through  a  meter,  in  demanding  lower 
prices  for  current.  The  central-station  man  com- 
placently hears  the  appeal,  and  satisfies  his  own 
conscience  by  a  statement,  if,  indeed,  any  statement 
is  made  at  all,  that  the  company  is  doing  the  very 
best  that  can  be  done  under  the  circumstances  and 
that  a  lower  rate  is  a  question  not  even  to  be  hinted 
at,  much  less  considered.     But  what  are  the  facts? 

Meter  Systems  Compared. 

Take  the  average  central  station  to-day,  and  in 
a  number  of  them  you  will  find  as  many  as  three 
different  units  of  measurement  in  use  in  order  to 
arrive  at  the  charge  that  should  be  made  the  con- 
sumer at  the  end  of  the  month.  First,  there  comes 
the  flat-rate  customer.  Why  called  "flat  rate"  I  do 
'not  know,  except,  forsooth,  from  the  flat  condition 
it  is  likely  to  leave  the  central  station  in.  This  is 
the  consumer  who  contracts  to  pay  for  six  hours' 
use  of  his  lamps  a  day,  and  refrains  from  turning 
out  his  lamps  at  all,  lest  he  wear  out  the  socket  key. 
Next  comes  the  delusive  instrument  misnamed  the 
ampere-hour  meter.  This  instrument  is  of  ques- 
tionable accuracy;  it  registers  the  amperes  of  cur- 
rent passing  without  any  regard  to  the  pressure  of 
the  system,  and  probably  will  not  register  at  all  un- 
less something  like  50  per  cent,  of  its  normal  load 
is  being  used.  And  last,  but  not  least,  is  the  watt- 
meter of  this  period. 

Now,  I  believe  that  in  order  to  provide  light  at 
reasonable  rates  the  central  station  should  get  paid 
for  all  the  current  delivered  to  its  consumers,  and 
in  line  with  this  thought  I  shall  submit  some  fig- 
ures which  may  be  of  interest  tc  this  association. 
Each  of  these  sets  of  figures  I  shall  designate  by 
number. 

First — This  was  a  test  of  one  hour's  duration  with 
an  ampere-hour  meter  in  series  with  a  wattmeter. 
Each  of  these  meters  was  of  10  amperes'  capacity. 
At  the  end  of  the  test  the  wattmeter  showed  a  con- 
sumption of  600  watts  and  the  ampere-hour  meter 
of  11  amperes.  Now,  applying  the  rule  of  dividing 
the  wattage  by  the  constant  of  50,  we  get  12  amperes 
for  the  wattmeter,  while  the  amperemeter  registered, 
with  identically  the  same  lamps,  11  amperes — a  loss 
to  the  central  station  of  9.09  per  cent,  of  the  current 
delivered. 

Second — This  was  a  test  of  two  hours'  duration 
with  identically  the  same  meters  in  series,  using  the 
same  lamps,  which  are  52-volt  lamps,  but  with  an 
increase  of  voltage  of  from  53,  which  was  used  in 
the  first  test,  to  56,  or  an  increase  of  5.66  per  cent, 
in  voltage.  The  consumption  of  current  was  as 
follows: 

By  wattmeter 1,500  watts. 

By  ampere-hour  meter     20  amperes. 

Taking  again  the  constant  of  50  as  a  divisor,  we 
find  that  by  the  wattmeter  we  use  30  amperes,  while 
by  the  ampere-hour  meter  a  consumption  of  only  20 
amperes  was  shown — a  loss  to  the  central  station 
in  this  instance  of  50  per  cent,  of  the  current  sent 
out.  In  other  words,  the  amperemeter  gave  the 
central  station  one  ampere  per  lamp  per  hour  on  a 
current  consumption  of  75  watts  per  lamp  per  hour. 
Who  will  deny  that  the  consumer  who  might  have 
been  using  the  wattmeter  would  have  received  value 
for  his  money  in  the  increased  candlepower  of  his 
lamps?  On  the  other  hand,  on  the  basis  of  a  3.6- 
watt  lamp,  the  fellow  who  used  the  ampere-hour 
meter  would  have  been  getting  20.8  candlepower  for 
the  price  of  16  candlepower. 

Third — This  was  a  test  made  through  the  same 
meters  in  series,  changing  the  lamps  for  another 
make  and  reducing  the  voltage  to  54 — 3.85  per  cent, 
above  the  lamp  rating.  This  test  lasted  two  hours. 
The  wattmeter  showed  a  consumption  of  1,350  watts, 
while  the  amperemeter  again  registered  20  amperes. 
Using  the  same  constant  as  a  divisor,  we  get  27 
amperes  as  a  consumption  of  the  wattmeter.  In 
this  instance  the  amperemeter  was  losing  to  the 
central  station  35  per  cent,  of  the  current  expended, 
while  the  lamp,  based  on  3.6  watts  per  candle,  was 
producing  1S.7  candlepower. 

Fourth — This  test  was  made  with  the  same  meters, 
-using  the  same  lamps  as  were  used  in  the  third  test, 
with  the  voltage  reduced  to  52,  exactly  the  rating 
of  the  lamps.  The  duration  of  the  test  was  nine 
hours.  The  wattmeter  in  this  instance  registered 
5'350  watts,  while  the  amperemeter  registered  85 
amperes.  Using  the  same  constant,  we  get  107  am- 
peres for  the  wattmeter,  or  a  rate  of  59.4  watts  per 
lamp  per  hour.  The  amperemeter  lost  in  this  in- 
stance 20.5  per  cent,  of  the  current  actually  passing, 
and  only  accounting  for  0.94  of  an  ampere  for  each 
lamp  for  each  hour  used. 

Fifth — The  last  test  was  of  11  hours'  duration  on 
10  52-volt  lamps  which  had  been  used  600  hours. 
The  wattmeter  showed,  in  this  instance,  a  consump- 
tion  of  7,500  watts,   while  the  ampere-hour  meter 

r.  Paper  presented  at  meeting  of  Southwestern  Gas,  Electric 
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Mr.  Rathell  is  the  superintendent  of  the  Waco  Gas  company. 


registered  142  amperes,  or  5.33  per  cent,  less  current 
than  actually  passed. 

Now,  it  is  evident  that  if  we  go  to  a  merchant  to 
buy  a  yard  of  goods,  we  will  not  accept  30  inches, 
nor  will  we  pay  a  lumberman  for  a  square  foot  of 
lumber  when  there  is  only  120  square  inches  in  the 
piece;  neither,  on  the  other  hand,  could  we  expect 
a  grocer  to  sell  us  nine  pints  of  molasses  for  a 
gallon  or  five  pecks  of  beans  for  a  busheL  Yet  we, 
who  are  using  the  amperemeter,  are  doing  just  what 
is  equivalent  to  the  above.  We  are,  by  this  unmeas- 
ured quantity,  called  the  ampere-hour,  giving  our 
customers  a  measure  of  light  for  which  we  are  re- 
ceiving no  adequate  return,  because  while  it  is  a 
fact  that  the  amperemeter  measures  the  volume  of 
the  current  which  flows  in  a  given  time,  it  is  also 
a  fact  that  the  measurement  of  work  done,  hence 
the  measure  of  light  given,  is  the  product  of  the 
ampere  and  volt,  and  the  amperemeter  disregards 
the  volt,  and  hence  the  loss  to  the  central  station. 

I  think  I  hear  someone  saying,  "Why  don't  you 
maintain  your  voltage  at  its  normal  value?"  But 
who  is  there  present  who,  in  operating  a  central 
station,  does  or  can  have  a  perfect  regulation  all 
along  his  line?  The  variation  in  his  load,  hence 
the  variation  in  the  drop  of  his  lines,  alone  will 
prevent  this.  It  is  a  well-known  fact  that  the  candle- 
power  of  a  given  lamp  is  in  direct  ratio  to  the  watts 
consumed.  Then,  if  the  user  gets  the  light,  why 
should  he  not  pay  for  the  current?  Does  it  not 
follow  that  if  the  flat-rate  system  were  abolished 
altogether  and  the  ampere-hour  meter  were  rele- 
gated to  the  scrap  heap,  a  just  and  equitable  meas- 
urement of  current  as  delivered  to  all  consumers 
would  open  the  doors  for  an  acceptable  reduction  of 
rates  and  a  more  adequate  return  to  our  owners? 

The  Flat-rate  Customer. 

And  the  flat-rate  consumer,  what  of  him?  Let  us 
look  at  him  for  a  moment.  Suppose  he  burns  his 
lights  to  12  o'clock  each  night,  and  suppose  he 
shuts  them  off  at  that  hour.  I  say  suppose  he  shuts 
them  off.  Of  course,  he  won't  do  it,  but  we  will 
credit  him  with  honesty  enough  to  do  it.  This 
would  mean  a  rate  of  about  six  hours  burning  per 
day.  Six  hours  per  day  for  30  days  equals  180 
hours.  One  hundred  and  eighty  times  60  watts 
per  lamp  per  hour,  equals  io,8co  watts.  Let  us 
suppose  he  pays  $1  per  month  per  lamp,  how 
much  does  he  pay  per  kilowatt?  About  gVi 
cents.  But  he  pleads  that  he  must  have  a  flat 
rate,  or  he  cannot  afford  to  use  light.  My 
answer  to  this  is  that  if  we  discriminate  between 
our  customers  (except  as  to  quantity  used)  in  order 
to  help  a  man  keep  his  business  open  one-half  or 
all  the  night  at  our  loss,  for  the  reason  that  he 
cannot  afford  to  pay  more,  then  we  are  making  an 
unjust  use  of  the  talent  which  the  stockholders  place 
in  our  hands. 

Variations  in  LamTs 

Having  provided  our  lines  with  accurate  meters, 
which  will  measure  and  register  all  of  the  energy 
expended  beyond- their  terminals,  does  our  duty  to 
our  owners  and  to  our  customers  end  here?  I  em- 
phatically answer  "'No."  Having  carried  the  cur- 
rent to  the  premises  of  the  consumer  and  at  the 
entrances  to  these  premises  provided  a  means  of 
just  and  equitable  measurement,  we  still,  in  justice 
to  ourselves  and  for  the  protection  of  our  con- 
sumers, have  a  duty  to  perform. 

The  great  majority  of  electric-current  takers  know 
an  incandescent  lamp  because  someone  has  said  that 
it  was  such.  They  know  about  as  much  about  a 
good  lamp  or  the  qualities  which  go  to  make  a 
good  lamp  as  we,  as  a  rule,  know  about  the  quality  of 
good  dividends.  We  may  hear  of  them,  but  we  have 
never  made  their  acquaintance.  Hence,  it  is  the  duty 
of  the  central  station  to  see  to  it  that  its  patrons  are 
provided  with  good  lamps.  It  is  a  duty  which  we  owe 
our  companies  to  see  that  lamps  of  a  known  wattage 
are  used  on  our  lines,  in  order  that  we  may  be  sure 
that  wasteful  methods  and  appliances  may  not  be 
used.  It  becomes  a  duty  to  our  patron,  in  order 
that  we  may  provide  him  with  an  article  which  will 
give  him  the  greatest  possible  brilliancy  with  the 
least  possible  expenditure  of  energy,  and  with  a 
fair,  average  life  of  the  lamp. 

The  furnishing  of  lamps  is  not,  nor  should  not  be, 
the  province  of  the  supply  man.  He  should  not  feel 
offended  because  of  the  exclusive  handling  of  lamps 
by  the  company  or  companies  who  furnish  the  cur- 
rent. 

But  in  order  to  give  a  lamp  of  the  best  possible 
value  to  our  patrons  we  must  know  something  of 
lamps.     Hence  the  test  which  I  am  about  to  record. 

Samples  of  lamps  were  selected  at  random  from 
several  sources,  and  the  test  made  on  the  line  at  the 
normal  voltage,  all  lamps  being  tested  on  the  same 
meter  and  transformer. 

Sample  No.  1  was  19  16-candlepower,  50-volt 
lamps,  burned  13^  hours.  Watts  consumed,  9,600; 
watts  consumed  per  hour,  711;  watts  consumed  by 
each  lamp  per  hour,  71. 

Sample  No.  2  was  10  16-candlepower,  50-volt 
lamps  of  another  make,  burned  14  hours.  Watts 
consumed,  11,200;  wattts  consumed  per  hour,  800; 
watts  consumed  per  lamp  per  hour,  80. 

Sample  No.  3  consisted  of  10  50-volt,  16-candle- 
power lamps,  selected  from  still  a  different  source 
and  burned  under  same  conditions  as  above.  Du- 
ration of  test,  four  hours;  watts  consumed,  2,700; 
watts  consumed  per  hour,  675;  watts  consumed  per 
lamp  per  hour,  67Y2. 

The  voltage  in  the  foregoing  three  tests  varied 
somewhat  between  52  and  53  volts. 


Sample  No.  4  was  still  another  selection  of  16- 
candlepower,  50-volt  lamps,  burned  at  a  voltage  of 
53,  which  was  kept  absolutely  constant.  Duration 
of  test,  one  hour;  watts  consumed,  600;  watts  con- 
sumed per  lamp  per  hour,  60. 

Sample  No.  5  was  from  the  same  lamps,  burned 
for  the  space  of  two  hours,  with  voltage  raised  to 
56.  Total  watts  consumed,  1,500;  watts  consumed 
per  hour,  750;  watts  consumed  per  lamp  per  hour, 
75- 

Sample  No.  6  was  a  sample  of  10  16-candlepower, 
52-volt  lamps,  tested  at  voltage  of  54.  Duration  of 
test,  two  hours;  watts  consumed,  1,350;  watts  con- 
sumed per  hour,  675;  watts  consumed  per  lamp  per 
hour,  67^. 

Sample  No.  7  was  from  the  same  lamps  as  sam- 
ple No.  6,  with  voltage  reduced  to  52,  being  the 
lamp  rating.  Duration  of  test,  nine  hours;  watts 
consumed,  5,350;  watts  consumed  per  hour,  594; 
watts  consumed  per  lamp  per  hour,  59.4. 

Sample  No.  8  was  still  another  collection  of  10 
16-candlepower,  52-volt  lamps,  tested  at  52  volts. 
Duration  of  test,  three  hours;  watts  consumed,  1,800; 
watts  consumed  per  hour,  600;  watts  consumed  per 
lamp  per  hour,  60. 

Sample  No.  9  was  another  selection  of  10  50-volt 
lamps,  16-candlepower,  burned  en  circuit  kept  at 
50  volts.  Duration  of  test,  two  hours;  watts  con- 
sumed, 1,250;  watts  consumed  per  hour,  025;  watts 
consumed  per  lamp  per  hour,  62V2. 

Sample  No.  10  was  a  selection  of  10  16-candle- 
power, 52-volt  lamps,  which  had  done  service  foi 
600  hours.  The  voltage  was  maintained  at  exactly 
52.  Duration  of  test,  11  hours;  watts  consumed, 
7,500;  watts  consumed  per  hour,  681;  watts  consumed 
per  lamp  per  hour,  68.1. 

Sample  No.  11  consisted  of  a  collection  of  10  52- 
volt,  16-candlepower  lamps,  new.  The  voltage  of 
the  circuit  was  reduced  to  50  and  maintained  thereat. 
Duration  of  test,  three  hours;  watts  consumed,  1,700; 
watts  consumed  per  hour,  566;  watts  consumed  per 
lamp  per  hour,  56.6. 

From  the  results  of  the  tests  given  above,  it 
would  appear  that  different  lamps  gave  different 
wattage  consumption  under  the  same  conditions,  and 
show  a  wide  range  of  watts  consumed  by  different 
samples  of  (in  some  instances)  the  same  make  of 
lamps.  This  gives  quite  a  fair  outline  of  what  abuses 
our  patrons  are  subjected  to  if  on  meter  system, 
and  of  what  abuses  the  central  station  is  subjected 
to  if  the  consumer  happens  to  be  a  flat-rate  man, 
if  the  lamps  which  are  used  in  our  circuits  are 
purchased  by  our  consumer  in  the  open  market, 
of  whoever  happens  to  have  lamps  for  sale. 

You  inquire  the  cause  of  this  great  difference  in 
lamp  wattage  found  among  lamps  of  the  same  make, 
taken  from  those  purchased  in  the  open  market.  I 
will  answer  this  by  asking  how  many  dealers  in 
lamps,  or  how  many  central  stations  within  the 
territory  covered  by  the  Southwestern  association, 
pursue  the  system  of  testing  lamps  which  are  pur- 
chased for  distribution  among  their  consumers  for 
wattage  and  candlepower.  Are  not  the  vast  ma- 
jority of  both  dealers  and  central  stations  at  the 
mercy  of  the  manufacturer?  And  do  not  the  vast 
majority  of  both  the  dealers  and  central  stations 
who  handle  lamps  sell  lamps  to  their  customers  as 
"good  lamps,"  when  there  is  in  fact  absolutely  little 
or  nothing  known  of  the  quality  of  the  article  ex- 
cept such  assurance  as  we  may  get  from  the  manu- 
facturer? Now,  what  is  the  result  of  all  this.  With- 
out making  any  direct  charge  as  to  the  moral  stand- 
ing of  lamp  manufacturers  in  general,  and  without 
having  reference  to  any  one  of  them  in  particular, 
I  will  propound  a  few  interrogatories  along  this  line. 
Is  it  not  natural  to  suppose  that  in  the  manufacr 
ture  of  such  a  delicate  article  as  an  incandescent 
electric  lamp  that  large  numbers  are  "off"  as  regards 
wattage,  candlepower  and  average  life?  Such  being 
the  fact,  does  it  not  follow  that  the  manufacturer 
must  find  some  market  for  his  "off"  quality  prod- 
uct in  order  to  maintain  low  prices  on  his  entire 
output?  Conceding  the  above,  is  it  not  natural 
to  suppose  that  the  natural  dumping  ground  of  this 
"off"  product  is  that  locality  or  territory  where  it 
is  generally  known  that  a  set  of  testing  instruments 
does  not  exist? 

Lamps  Should  Be  Tested. 

What  is  the  remedy?  My  reply  is  that  the  remedy 
lies  in  the  hands  of  the  central-station  manager. 
Let  every  central  station  decide  that  it  will  protect 
the  interests  of  its  patrons,  and  incidentally  the  in- 
terests of  its  stockholders,  by  supplying  all  the  lamps 
used  on  its  circuits  under  such  conditions  as  each 
central  station  can  best  afford  to  supply  them.  Hav- 
ing thus  determined,  let  each  central  station  equip 
its  testing  room  with  a  complete  testing  set,  to  de- 
termine absolutely  the  voltage,  wattage  and  candle- 
power  of  all  lamps  purchased.  Having  thus  decided 
and  equipped  ourselves,  let  each  central  station  de- 
termine upon  a  given  wattage,  which  shall  best  suit 
its  individual  conditions,  and  in  placing  orders  for 
lamps  specify  the  wattage  and  candlepower  which 
said  lamps  must  contain.  When  purchases  arrive 
select,  at  random,  not  less  than  20  lamps  from  each 
package,  and  test  them  as  indicated  above.  If  upon 
such  test  as  many  as  two  lamps  in  each  package  are 
found  defective  as  to  candlepower  and  wattage,  ship 
the  entire  consignment  back  at  the  expense  of  the 
manufacturer,  making  a  claim  for  freight  paid  on 
package.  Following  this  rule,  your  central  station 
will  not  be  compelled  to  ship  back  lamps  more  than 
once.  Why?  Because  the  order  which  will  go  to 
the  shipping-clerk  will  be:     "First-class  goods  only 
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to  be  shipped  to  A.  Remember;  he  has  a  testing 
set,  and  uses  it." 

Don't  be  afraid  of  the  outlay  which  this  equipment 
will  entail.  It  will  soon  come  back  to  you  in  re- 
duction of  coal  bills,  in  satisfied  patrons,  and,  in  a 
ure  of  confidence  among  your  patrons,  which 
many  of  us  do  not  now  enjoy. 

I  take  the  position  that  the  central  station  should, 
in  fact,  refuse  to  sell  current,  particularly  to  a  flat- 
rate  consumer,  umess  the  current  sold  is  used 
through  lamps  furnished  or  approved  of  by  the  cen- 
tral station.  It  would  be  just  as  reasonable  for  one 
if  us  to  purchase  a  pint  of  molasses  from  a  mer- 
chant and  insist  that  he  measure  it  in  a  half-gallon 
measure  as  for  the  merchant  to  buy  of  us  a  given 
quantity  of  energy  and  insist  on  measuring  it  in  ap- 
pliances  of  unknown  dimensions.  Not  only  do  I 
believe  that  it  is  morally  right  that  electric  compa- 
hould  insist  on  furnishing  their  patrons  lamps, 
or  refuse  to  supply  current  through  any  but  lamps 
sold  by  or  approved  of  by  the  company,  but  my  be- 
lief is  defended  by  the  action  of  the  courts  in  the 
East,  which  have  decided  that  the  custom  of  fur- 
nishing current  at  so  much  per  lamp  has  established 
the  lamp  as  a  unit  of  measure  by  which  a  given 
quantity  of  energy  is  sold,  and  that  the  company, 
individual  or  individuals  supplying  energy  so  sold 
have  a  legal  right  to  refuse  to  supply  such  energy 
except  through  such  lamps  as  are  provided  and  sold 
by,  or  approved  by,  the  persons  furnishing  the  cur- 
rent. 


Becquerel  Rays.1 


If  it  had  not  been  for  the  previous  discovery  of 
the  Rontgen  rays,  the  discovery  of  the  Becquerel 
rays  would  have  been  looked  upon  as  the  most  re- 
markable scientific  event  of  the  century.  These  rays 
have  many  of  the  now  well-known  properties  of  the 
Rontgen  rays,  but  in  their  origin  they  are  unique, 
since  they  appear  to  contravene  the  law  of  the  con- 
servation of  energy  and  realize  the  popular  ideal  of 
creation  of  something  out  of  nothing. 

A  photographic  effect,  due  to  the  presence  of  sul- 
phide of  zinc,  was  observed  by  Henry  in  1896,  but  he 
supposed  that  the  effect  was  due  to  a  transformation 
of  the  Rontgen  rays  to  which  the  sulphide  of  zinc 
was  at  the  time  exposed.  Becquerel  was  the  first  to 
show  that  the  photographic  effect  was  due  to  radia- 
tion proceeding  from  the  substance  itself,  even  when 
the  Rontgen  rays  were  not  present,  and  he  also 
showed  that  a  great  many  other  substances  besides 
sulphide  of  zinc  emitted  this  peculiar  kind  of  radia- 
tion. These  rays  are,  therefore,  properly  named 
alter  the  real  discoverer,  Becquerel. 

The  Becquerel  rays,  like  the  Rontgen  rays,  have 
the  properly  of  passing  through  all  substances, 
whether  opaque  or  not,  the  absorption  being  pro- 
portional to  the  specific  weight  of  the  substances. 
For  instance,  the  picture  of  a  key  and  coin  en- 
closed in  a  cardboard  box,  obtained  by  exposure  to 
the  Becquerel  rays,  is  much  the  same  as  would  be 
produced  by  the  Rontgen  rays;  the  exposure  re- 
quired is  longer,  and  the  outlines  are  not  so  sharp, 
<  >pedally  if,  as  in  the  case  of  the  key,  the  object 
is  some  distance  above  the  photographic  plate. 

The  substances  which  Becquerel  first  employed 
to  produce  this  radiation  were  the  phosphorescent 
compounds  of  uranium,  that  metal  which,  of  all  the 
chemical  elements,  has  the  highest  atomic  weight. 
Later  he  found  that  non-phosporescent  compounds 
of  this  metal  emitted  more  or  less  strong  rays  of 
the  same  kind,  and  he  came  to  the  conclusion  that 
the  radiation  was  probably  due  to  the  presence  of 
the  metal,  and  that  the  pure  metal  would  emit  more 
powerful  radiation  than  any  of  its  compounds.  This 
expectation  was  fulfilled,  and  Becquerel  on  that  ac- 
count called  the  new  radiation  "Uranium  rays,"  a 
name  which,  however,  can  hardly  be  justified,  since 
other  substances  not  containing  uranium  have  since 
been  found  which  are  even  stronger  tadiators.  Of 
such  substances  may  be  mentioned  thorium,  which 
comes  next  to  uranium  in  atomic  weight,  and  is  well 
known  as  forming  an  essential  constituent  of  the 
mantle  of  the  Wclsbach  gas  light. 

The  discover)'  of  this  property  of  thorium  and  its 
compounds  was  independently*  made  by  Schmidt  of 
Erlangen  and  Madame  Curie  of  Paris,  a  lady  who 
soon  after  distinguished  herself  by  making  further 
discoveries  in  this  field.  We  have  her  to  thank,  es- 
pecially, for  the  discovery  of  two  entirely  new  groups 
1  if  preparations,  whose  Becquerel  radiation  is  some 
hundred  times  stronger  than  that  of  the  uranium 
and  thorium  compounds  previously  known.  While 
comparing  the  strength  o{  the  radiation  of  uranium 
and  thorium  compounds,  Madame  Curie  discovered 
that  Bohemian  pitch-blende,  a  uranium  ore,  had  a 
much  stronger  action  than  uranium  itself,  and,  in 
view  of  Becquerel's  investigations,  this  could  only 
be  accounted  for  by  the  presence  in  the  ore  along 
with  the  uranium  of  another  more  active  element. 
By  fractional  analysis  of  the  pitch-blende,  the  most 
active  constituents  were  gradually  isolated,  and  there 
turned  out  to  be  two  such  products  in  the  ore. 
Chemical  analysis  showed  that  these  two  products 
were  compounds  of  bismuth  and  barium,  respect- 
ively, but  with  this  difference  that  the  same  com- 
pounds obtained  in  other  ways  did  not  emit  Bec- 
querel rays.  The  products  were  looked  upon  by 
their  discoverer  as  two  new  elements,  and  were 
named  by  her  "Polonium"  and  "Radium."  The 
probability,  however,  is  that  they  are  merely  allo- 
tropic  forms  of  compounds  of  bismuth  and  barium; 

1.     From  tlu;  Kicctrical  Review  of  London. 


but  judgment  for  the  present  must  be  suspended 
on  the  question  of  their  elementary  character.  It 
has  been  proposed  by  Giesel  to  call  them  simply 
"radio-active  bismuth,"   and  "radio-active  barium." 

Giesel  of  Brunswick,  with  the  assistance  of  the 
well-known  physicists,  Elster  and  Geitel,  has  suc- 
ceeded at  the  chemical  factory  of  A.  de  Haen  of  List, 
near  Hanover,  in  making  concentrated  preparations 
of  the  substances  discovered  by  Madame  Curie 
which  far  exceed  in  radio-activity  anything  that  has 
hitherto  been  produced.  The  most  powerful  sub- 
stance obtained  by  Giesel  requires  that  some  hun- 
dredweights of  the  ore  should  be  used  for  the  pro- 
duction of  a  few  grams,  which,  of  course,  makes  its 
cost  pruhibilivc  for  professional  or  commercial  use, 
but  the  De  Haen  factory  manufactures  an  intermedi- 
ate product,  which,  though  not  quite  so  powerful, 
can  be  had  at  a  moderate  price. 

The  immense  improvements  that  have  been  made 
in  radio-active  substances  by  these  investigations  has 
suggested  the  possibility  of  replacing  the  costly  ap- 
paratus for  the  production  of  Rontgen  rays,  by  a 
small  tube  charged  with  one  of  these  preparations. 
This  question  is  of  especial  interest  to  medical  men, 
and  it  has  recently  been  thoroughly  investigated  by 
Dr.  Walter  of  Hamburg. 

Both  the  De  Haen  and  the  Giesel  preparations  are 
capable  of  exciting  the  barium  platinocyanide  phos- 
phorescent screen.  The  effect  is  very  much  weaker 
than  with  the  Rontgen  rays,  but  with  the  Giesel 
preparation  the  phosphorescence  is  distinctly  visible 
at  a  distance  of  20  centimeters.  A  shadow  picture 
of  the  human  hand  can  be  obtained,  but  only  the 
outline  of  the  hand  is  seen — the  bones  are  invisible. 
Even  when  the  photographic  plate  is  used,  the  bones 
are  not  shown.  A  needle  and  coin  placed  under 
the  hand  are  visible,,  but  indistinct  compared  with 
the  Rontgen  photograph. 

These  results  dispel  all  hope  of  using  the  radio- 
active substances  for  obtaining  skiagraphs  of  parts 
of  the  human  body.  Walter's  investigation  leads  to 
the  conclusion  that  the  failure  of  the  Becquerel  rays 
to  depict  the  interior  parts  of  opaque  bodies  is  due 
to  their  greater  diffusion,  and  to  their  exciting  sec- 
ondary radiations  in  the  substances  through  which 
they  pass.  The  secondary  radiations  act  on  the 
photographic  plate  and  obscure  the  outlines  of  the 
interior  forms. 

Though  Walter's  investigations  lead  to  a  negative 
result,  they  are  not  the  less  valuable  in  preventing 
users  of  the  Rontgen  rays  being  misled  by  the  many 
similarities  of  the  Becquerel  rays  and  the  X  rays 
into  the  belief  that  the  latter  can  in  every  case  re- 
place the  former. 


Investment,"  with  special  reference  to  induction  and 
enclosed-arc  lamps.  Mr.  A.  A.  Dion  of  Ottawa 
is  chairman  of  the  local  reception  committee. 


Electric  Vehicle  Wins   in   New  York 
Automobile  Race. 

The  first  automobile  race  conducted  in  New  York 
was  run  off  on  April  14th  over  the  Merrick  road 
on  Long  Island,  with  start  and  finish  at  Spring- 
field, and  the  turn  at  Babylon,  25  miles  distant. 
The  contest  was  conducted  under  the  rules  and 
regulations  of  the  Automobile  Club  of  France,  the 
prize  for  the  winner  being  a  silver  cup  offered  by 
Leon  Blanchet,  one  of  the  founders  of  that  organ- 
ization. The  race  was  run  under  the  auspices  of 
the  Automobile  Club  of  America  and  was  success- 
fully conducted. 

Nine  machines  of  the  15  entered  started,  and  of 
the  nine  all  but  two  finished,  the  race  being  sin- 
gularly free  from  accidents  for  an  initial  contest. 
Ail  but  one  of  the  nine  starters  used  machines  es- 
pecially prepared  for  racing  purposes,  although  all 
were  of  the  regular  shape  seen  daily  upon  the  streets. 
None  but  members  of  the  Automobile  Club  of 
America  competed.  The  wind  was  with  the  con- 
testants on  the  outward  trip  and  against  them  on 
the    return. 

A.  L.  Riker  won  the  contest,  with  the  only  elec- 
tric vehicle  entered,  going  50  miles  in  2:03:30,  the 
first  half  of  the  distance  in  1:00:36  and  the  last  half 
in  1:02:54.  I"  respect  to  the  wind,  the  electric 
machine  proved  better  than  the  others,  as  it  made 
about  as  good  time  against  the  strong  breeze  as 
with    it. 

The  official  record  of  the  contestants  is  as  follows: 
Horse  25  50 

Power.         miles.  miles. 

A.  L.  Riker,  electricity 5  1:00:36  2:03:30 

S.  T.  Davis,  Jr.,  steam 4^        0:48:15  2:18:27 

A.  Fisher,  easoline 5  1:06:44  2  :3o:oi 

D.  Wolfe  Bishop,  gasoline 6  1  .13  :io  2:37:52 

A.  C.  Bostwick.  gasoline 6  1: 17:03  2:46:40 

G.  F.  tliambeilin,    gasoline 6  1:18:58  2:48:42 

C.  J.  Field,  easoline 3  1 124  :oo  3:15  30 

D.  Morris,  steam t  1:01:45  

W.  H.  Hall,  steam 4  Lost  lire 


Canadian  Electrical  Association. 

It  is  expected  that  the  citizens  of  Ottawa,  Ont., 
will  display  their  characteristic  spirit  of  cordiality 
to  the  visiting  delegates  on  the  occasion  of  the 
convention  of  the  Canadian  Electrical  association, 
which  will  take  place  at  the  capital  of  the  Domin- 
ion on  June  27th,  28th  and  29th.  Arrangements  are 
already  well  advanced  for  the  convention.  About 
six  papers  are  to  be  read,  and  are  looked  forward 
to  as  being  of  the  most  interesting  and  instructive 
character  to  the  electrical  profession.  Among  these 
papers  will  be  one  read  by  Professor  R.  B.  Owens, 
electrical  engineer  of  McGill  University,  Montreal, 
on  "Utilizing  the  Available  Central-station  Capac- 
ity," and  another,  by  Mr.  F.  H.  Leonard,  electrical 
engineer  for  Messrs.  Pringle  &  Son,  Montreal,  on 
the  "Effect  of  Power  Factor  on  the  Operation  and 


A  Farad  meter.1 

By  M.  I.  Pupin. 


The  art  of  measuring  the  capacity  of  a  condenser 
has  not  yet  reached  that  stage  of  perfection  which 
can  be  justly  claimed  for  the  iesistance  measure- 
ment. The  prevailing  method  is  the  ballistic  gal- 
vanometer method.  Leakage  and  absorption  can 
and  often:  do  introduce  serious  errors  into  this 
method.  These  errors  can  be  reduced  to  any  de- 
sirable limit  by  employing  alternating  currents  of 
appropriate  frequency. 

This  was  the  principal  consideration  which  led 
to  the  construction  of  the  faradmeter  which  forms 
the  subject  of  this  note.  In  addition  to  this  con- 
sideration,   which    concerns   the   accuracy,    there   is 
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FIG.     I.       FARADMETER. 

another  very  important  consideration  which  must 
be  taken  into  account,  and  that  is  the  convenience 
of  the  method  and  the  cheapness  and  durability  of 
the  apparatus  to  be  employed.  Much  of  the  capac- 
ity-measurement work,  especially  in  connection  with 
telegraphy,  telephony  and  the  construction  of  alter- 
nating-current machinery,  has  to  be  done  under 
conditions  under  which  it  is  quite  inconvenient  to 
employ  the  ballistic  galvanometer.  I  believe  that  the 
faradmeter  described  here  will  be  found  to  answer 
quite  satisfactorily  all  reasonable  requirements  as  re- 
gards   convenience. 

The  theory  on  which  the  construction  of  this  meter 
is  based  is  very  simple,  as  follows:    Let  (X  Y),  Fig. 

1,  be  a  conductor  through  which  an  alternating  cur- 
rent flows.  (D)  is  a  condenser  of  known  capacity  and 
(E)  is  a  condenser  of  unknown  capacity;  (F)  is  a 
differentially  wound  telephone.  Connect  as  indi- 
cated and  adjust  the  resistance  (A  B)  and  (B  C)  un- 
til silence  is  obtained  in  the  telephone.  Then  capac- 
ity of  (D):  capacity  of  (E)::  resistance  of  (B  C): 
resistance  of  (A  B).  It  is  understood,  of  course,  that 
the  resistance  (A  B)  and  (B  C)  are  non-self-inductive 
and  that  the  capacity  reactance  of  each  condenser  is 
in  its  own  circuit  by  far  the  greatest  element  of  the 
impedance.  It  will  be  seen  presently  that  these  con- 
ditions are  fulfilled  in  the  apparatus  shown  in  Fig. 

2,  which  our  fellow-member,  the  well-known  mech- 
anician, Mr.  Baillard,  constructed  for  me  and  em- 
ployed in  some  work  which  he  has  been  doing  for 
me  during  the  last  two  months. 

In  Fig.  2  (A)  is  a  cell  which  feeds  into  the  pri- 
mary (B)  of  a  small  induction  coil  provided  with  an 
interrupter,  such  as  is  used  in  electrotherapy.  The 
secondary  (C)  is  connected  to  a  row  of  resistance 
coils  (E)  and  (L).  These  resistances  are  arranged  in 
convenient  steps  as  indicated.  The  resistance  coils 
(L)  have  in  addition  several  equal  lengths  of  man- 
ganin  wire  (F)  stretched  over  a  graduated  scale. 
The  resistance  of  the  coils,  as  well  as  of  the  man- 
ganin  wire,  is  carefully  calibrated  once  for  all.  The 
condenser  (H)  is  a  carefully  constructed  mica  con- 
denser of  known  capacity.  (G)  is  the  condenser  the 
capacity  of  which  is  to  be  determined.  (I)  is  the 
differentially  wound  telephone.  The  approximate 
adjustment  is  accomplished  by  the  plugs  which 
control  the  resistances  (E)  and  (L),  and  the   final 
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FARADMETER. 


adjustment  is  made  by  the  manganin  wire  by  a  slid- 
ing contact  (F),  which  varies  the  length  of  the  man- 
ganin wire  to  be  introduced,  and  therefore  varies  the 
drop  which  acts  on  one  of  the  condensers.  With 
ordinary  frequencies  capacities  up  to  several  micro- 
farads can  be  determined  with  an  accuracy  of  a 
small  fraction  of  one  per  cent,  easily  and  rapidly. 

It  is  self-evident,  of  course,  that  in  place  of  the 
differentially  wound  telephone  (I)  wc  can  use  alt 
ordinary  telephone  and  place  it  in  the  bridge  which 
connects  a  point  between  (G)  and  (HI  to  a  point  be- 
tween the  resistance  coils  (E)  and  (L).  The  condi- 
tions of  balance  arc  the  same  as  in  the  method  em- 
ploying the  differentially  wound  telephone.  In  many 
practical  cases  this  second  method  is  preferable. 


1.     Read  before  the   American    Institute   of   Electrical    Engi- 
neers, New  Yolk,  February  28,  1900. 


April  21,   1900 

The   Sale    of   Gas   and    Electricity    for 
Light  and  Power.1 

By  J.  F.  Cullinane. 

I  assume  that  the  original  subject  ("Gas  versus 
Electricity  for  Lighting  Purposes")  was  assigned 
to  me  for  some  good  reason,  but  I  wish  to  assure 
you  that  I  have  had  no  experience  in  selling  either 
gas  or  electricity  in  competition.  On  the  contrary, 
nearly  my  whole  experience  has  been  in  selling  both 
articles  at  the  same  time  to  the  same  class  of  patrons. 
I  will  endeavor  to  tell  you  something  about  selling 
gas  and  electricity  from  this  standpoint. 

It  is  a  hard  matter  to  adjust  the  prices  of  both 
articles  on  equal  basis.  Especially  is  this  so  in  a 
small  city,  where  there  is  a  demand  for  flat  rates. 
-  Flat  rates  are  a  nuisance  where  the  company  using 
them  is  also  selling  gas  and  electricity  through  a 
meter  service.  In  the  early  days  I  asked  a  pro- 
moter of  electrical  plants  (who  in  those  days  usually 
represented  some  large  manufacturer)  why  he  as- 
serted a  16-candlepower  incandescent  lamp  should 
be  sold  at  a  certain  flat  rate.  He  replied  that  this 
certain  price  was  all  we  could  get  for  it;  that  we 
must  meet  the  prices  at  which  we  were  then  selling 
gas,  and  he  added  that  the  demand  for  electricity 
had  to  be  met,  irrespective  of  its  cost.  Indeed,  he 
was  uncertain  as  to  its  cost.  Of  course,  we  all  know 
more  now  as  to  its  cost  than  we  did  then,  but  I 
have  often  observed  that  a  great  many  of  the  plants 
in  Texas  established  their  prices  in  the  same  way, 
and  probably  for  the  same  reason. 

The  fair  and  equitable  way  to  sell  electricity  is 
through  meters.  In  the  gas  business  the  meter  is 
used  exclusively.  The  manager  of  a  gas  company 
can  tell  you  his  leakage,  his  yield  and  exactly  what 
it  costs  him  per  thousand  cubic  feet  to  make  or 
deliver  his  gas.  Hence,  he  can  deliver  his  product 
on  a  meter  basis  so  that  every  foot  of  gas  sold 
brings  in  a  pro-rata  profit.  In  the  electrical  busi- 
ness we  should  do  the  same  thing.  We  should  know 
our  leakage  and  what  it  costs  to  generate  and  de- 
liver the  current  per  thousand  watts.  To  do  this  we 
should  measure  the  current  as  we  send  it  out  through 
large  station  meters,  and  then  sell  it  exclusively 
through  meters  to  our  customers.  All  flat  rates 
should  be  avoided.  The  investment  in  meters  will 
be  large,  but  I  think  the  ability  of  the  plants  to  sell 
a  larger  number  of  customers,  and  thus  save  addi- 
tional machinery,  will  fully  repay  for  the  investment 
in  meters. 

The  early  prices  of  electricity  were  established  to 
compete  with  the  then-existing  prices  of  gas.  Gas  at 
$2  a  thousand  cubic  feet  was  figured  out  equal  to 
current  at  20  cents  per  thousand  watts,  or  one  cent 
per  ampeie-hour,  and  the  flat  rates  were  adjusted 
accordingly. 

Assuming  the  prices  of  gas  and  electricity  ad- 
justed on  an  equitable  basis,  we  will  pass  to  the 
next  problem — that  of  handling  the  "dear  public." 
It  we  find  any  of  our  patrons  with  any  ideas  as  to 
the  kind  of  light  they  desire  to  use,  we  encourage 
them  in  their  choice.  We  always  endeavor  to  let 
them  say  what  kind  of  light  they  shall  use  without 
any  influence  from  ourselves. 

Necessarily,  the  dual  interests  of  a  company  sell- 
ing gas  and  electricity  for  lighting  purposes  some- 
times clash;  but  we  find  many  places  in  our  line 
of  customers  where  only  gas  will  serve  the  purpose, 
and  other  places  where  only  electricity  will  answer. 
We  always  take  advantage  of  these  opportunities  to 
keep  the  interests  from  encroaching  on  each  other, 
and  at  the  same  time  increase  the  growth  of  each 
business. 

In  the  lighting  business  exclusively,  each  kind  of 
light  has  its  particularly  good  points.  In  the  man- 
agement of  a  company  selling  gas  and  electricity  we 
find  other  territories  besides  the  lighting  business 
in  which  to  sell  our  products.  And  in  these  we 
find  the  dual  interests  do  not  clash. 

Our  sales  of  gas  for  cooking  purposes  in  no  way 
affects  or  decreases  our  sales  of  electricity.  To  a 
dual  company  this  is  a  wide  field;  40  per  cent,  of 
cur  gas  is  sold  to  this  class  of  business,  and  the  per- 
centage is  always  growing.  I  can  remember  only 
a  few  years  back  when  gas  companies  had  only  a 
small  part  of  their  output  going  through  gas  stoves. 
We  have  another  large  field  for  the  sale  of  gas 
through  the  medium  of  the  instantaneous  water 
heater.  This  apparatus  has  reached  a  very  high  * 
state  of  mechanical  perfection,  and  the  demand  for  it 
is  growing.  The  devices  are  very  satisfactory  to  the 
patrons  of  a  gas  company,  and,  as  they  are  very 
liberal  in  the  consumption  of  gas,  are  also  very 
satisfactory  to  the  gas  companies  themselves. 

By  pushing  the  sale  of  gas  in  these  two  fields,  we 
do  nothing  to  hurt  our  electrical  business.  The  ad- 
vent of  the  Welsbach  burner  brought  joy  to  the 
gas  man,  but  the  Welsbach  burner  is  in  direct  com- 
petition with  electricity,  and  it  is  not  my  purpose 
here  to  discuss  that  side  of  the  question. 

As  I  stated  above,  I  will  endeavor  to  show  you 
there  are  spots-  in  the  dual  business  that  are  not 
necessarily  competitive. 

I  have  stated  a  few  of  the  fields  in  the  gas  busi- 
ness that  can  be  pushed  without  hurting  the  elec- 
trical business.  On  the  other  hand,  in  the  field  of 
electricity,  we  have  a  class  of  business  that  can  be 
pushed  that  will  not  hurt  the  sale  of  gas.  I  have 
reference  to  the  sale  of  current  for  use  in  small  mo- 
tors and  fans.     This  is  a  very  wdde  field  and  a  very 

1.  Paper  presented  at  the  meeting  of  the  Southwestern  Gas, 
Electric  and  Street  Railway  association  at  Waco.  Texas,  April 
12-14,  1900-  Mr.  Cullinane  is  the  manager  of  the  Denison  (Tex.) 
Light  and  Power  company. 
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profitable  one.  The  prices  usually  paid  for  power 
current  are  more  remunerative  than  those  paid  for 
lighting  purposes. 

Nearly  any  electrical  company  can  operate  a 
power  circuit  successfully  and  profitably.  The  num- 
ber of  places  that  will  use  motors  and  fans  is  aston- 
ishing. To  a  company  doing  a  dual  business  this 
class  of  business  is  of  large  assistance.  Another 
field  for  selling  current  is  in  the  way  of  advertising. 
You  will  find  many  customers  who  will  spend  money 
for  electricity  in  different  ways,  advertising  their 
business.  Some  will  use  arc  lights  and  incandescent 
lights  for  illuminating  the  outside  of  their  stores 
and  show-windows;  others  for  working  electrical  de- 
vices and  signs  to  attract  attention  to  their  stores. 
This  is  not  in  competition  with  the  sales  of  gas, 
and   brings   in   quite  nice   returns. 

Further,  by  combining  the  businesses,  if  you  can 
control  the  territory  and  avoid  the  ruinous  prices 
usual  where  competitive  plants  exist,  there  is  a 
hope  for  success.  I  am  frank  to  say  I  often  wonder 
how  some  of  the  competitive  plants  exist  and  sell 
their  products  at  their  prices.  I  think  good  man- 
agement should  mean  good  prices,  and  I  don't  un- 
derstand how  some  of  these  competing  plants  can 
pay  their  actual  operating  expenses,  to  say  nothing 
of  fixed  charges,  interest,  depreciation  and  repairs. 
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works  are  situated  in  fertile  valleys,  where  water- 
power  is  easily  accessible,  and  all  appearances  point 
toward  a  great  development  in  all  the  lines  of  elec- 
tricity in  the  coming  years.  H.  L.  G. 


Electrical  Outlook  in  Bohemia. 

Up  to  a  few  years  ago  electricity  had  made  but 
slow  progress  in  Bohemia,  and  with  the  exception 
of  such  well-known  resorts  as  Teplitz,  Karlsbad, 
Marienbad,  etc.,  there  were  but  few  cities  and  towns 
where  electricity  was  in  use.  During  the  last  few 
years,  however,  great  strides  have  been  made  in  this 
direction,  especially  in  the  great  industrial  centers  of 
Bohemia.  This  old  kingdom  has  an  extensive  indus- 
try, well  developed  in  its  many  and  various  branches 
of  manufacture.  Most  important  of  all  is  the  manu- 
facture of  woolen  goods,  principally  carried  on  in 
the  city  of  Reichenberg  and  its  neighborhood.  The 
cotton  manufacture  is  also  extensively  prosecuted 
in  the  same  district,  and  at  Rumburg  and  other 
places  linen  stuffs  are  largely  produced.  Bohemian 
glass  has  been  celebrated  for  centuries  and  is  still  ' 
exported  to  all  parts  of  the  world.  Porcelain  and 
earthenware  of  different  sorts,  iron  and  steel  wares, 
copper,  tin  and  pewter  articles,  woodenwares,  chem- 
ical stuffs  and  paper  combine  to  form  a  consider- 
able industry.  Beet-root  sugar  is  largely  manufac- 
tured. Beer  and  spirits  are  also  made  on  a  large 
scale,  the  beer  of  Pilsen  finding  its  way  all  over 
the  world. 

Bohemia  has  a  population  of  about  9,000,000,  oc- 
cupying about  750,000  houses,  situated  in  some  374 
towns,  232  smaller  market  towns  and  12,251  villages. 
The  chief  commercial  city  is  the  capital,  Prague, 
but  Reichenberg,-  Pilsen,  Haida,  Rumburg,  Leit- 
meritz  and  Budweis  are  all  important  centers. 

Austrian  and  German  manufacturers  of  electrical 
machinery  are  doing  the  bulk  of  the  trade  in  Bo- 
hemia. The  well-known  firms  of  Kummer  &  Co. 
of  Dresden,  Siemens  &  Halske  of  Berlin,  the  Schuck- 
ert  company  of  Nuremberg  and  Ganz  of  Budapest 
are  especially  prominent  in  the  field.  They  have 
their  permanent  agents  on  the  spot,  and  are  thus 
kept  in  close  touch  with  every  new  electrical  proj- 
ect. No  sooner  does  a  large  Reichenberg  cotton 
mill  contemplate  the  installation  of  electric  light 
than  the  "Prague  representative"  arrives,  makes  his 
offers,  supplies  prices  for  the  whole  plant,  time  of 
delivery  and  installation,  etc.,  without  the  intended 
happy  possessor  of  the  electric-lighting  plant  being 
obliged  to  carry  on  a  long  correspondence  with 
the  electrical  firm. 

Herein  lies  the  great  advantage  of  our  English 
and  especially  our  continental  competitors.  They 
either  are  represented  in  the  country  where  they  in- 
tend to  do  business  by  a  reliable,  competent  local 
agent,  or  they  dispatch  a  salesman  to  the  spot  as 
they  hear  of  an  opportunity  for  business.  The  latter 
course  cannot,  of  course,  always  be  followed  by 
American  manufacturers.  For  instance,  it  would 
certainly  not  pay  to  send  a  salesman  to  Gablonz 
for  the  sole  purpose  of  securing  the  electrical  appli- 
ances for  the  outfit  of  a  Bohemian  glassworks.  But 
a  reliable  and  competent  man  should  be  sent  over 
to  investigate  possibilities  and  install  agencies  at 
important  centers.  Bohemia  doubtless  will  offer  a 
valuable  market  for  the  next  few  years  for  all  kinds 
of  electrical  machinery  and  appliances,  but  hitherto, 
unfortunately,  American  manufacturers  have  paid 
very  little,  if  any,  attention  to  this  field.  As  already 
mentioned,  electricity  is  now  making  great  headway 
in  the  old  Bohemian  kingdom,  and  we,  being  the 
world's  recognized  "standard  manufacturers  of  elec- 
trical apparatus,"  should  not  fail  to  avail  ourselves 
of  the  many  opportunities  offered  to  us  in  Bohemia. 

The  municipality  of  the  city  of  Reichenberg  at 
present  has  under  contemplation  the  construction 
of  more  than  a  dozen  electric,  narrow-gauge  railway 
lines  to  connect  that  important  industrial  place  with 
all  the  surrounding  cities  and  towns.  A  whole  net- 
work of  electric  lines  will  soon  be  started  in  that 
district.  Many  of  the  cotton  and  woolen  mills  will 
also  soon  introduce  electricity.  The  city  of  Gablonz 
has  already  begun  the  construction  of  an  electric- 
car  service  for  that  city.  Teplitz  has  appropriated 
some  $4.50,000  for  the  construction  of  a  new  electric 
plant,  the  contract  for  which  has  been  awarded  to 
the  Kummer  company  of  Dresden,  Germany.  Bo- 
hemia is  a  country  exceedingly  rich  in  powerful 
waterfalls    and    mountain   rivers.     Many   industrial 


Operation  of  Street   Railways   in    Small 
Cities.1 

By.   H.  F.   MacGregor 

At  the  national  convention  I  ventured  to  remark 
that  the  trend  of  the  discussion  was  toward  con- 
ditions existing  in  but  few  cities,  and  inapplicable 
to  the  wants  of  most  of  the  members,  and  sug- 
gested a  division  that  would  profit  the  smaller  in- 
terests. I  see  from  the  published  programme  that 
at  the  next  national  convention  we  are  to  have  a 
paper  on  the  construction,  operation  and  mainte- 
nance of  roads  that  operate  20  cars  or  less.  This  is 
a  step  in  the  right  direction. 

In  the  operation  of  street  railways  I  recommend 
the  belt  system  as  being  more  profitable,  covering 
more  territory  at  the  same  operating  expense.  It 
affords  greater  protection  against  accidents  than  a 
double-track  system,  with  less  delays  and  annoy- 
ances than  a  switch  system. 

In  cities  of  the  class  of  Houston  we  average  a  car 
for  about  every  2,500  inhabitants.  In  smaller  cities 
the  proportion  would  be  about  one  for  every 
5,000  people.  With  us  the  travel  amounts  to  one 
fare  daily  for  less  than  20  per  cent,  of  the  popula- 
tion. The  operation  of  the  cars  should  have  close 
attention  and  every  effort  made  to  encourage  and 
increase  travel.  Attractions  on  lines  operated  on 
a  business  basis  are  desirable,  but  free  shows  are 
not  beneficial;  those  of  a  class  that  should  be  en- 
couraged cannot  be  afforded  free  on  a  five-cent  fare. 
It  is  preferable  to  give  people  full  value  for  their 
money  in  attractions,  concerts,  etc.,  at  popular 
prices,  say  10  cents  admission  and  10  cents  for  re- 
served seats.  Where  the  attraction  is  inexpensive 
in  character,  the  admission  charge  might  include  a 
coupon  for  refreshments  at  the  privilege  stands. 

Our  headway  varies  from  five  to  30  minutes. on 
different  lines.  On  short  lines  it  is  desirable  to  have 
short  headway.  Formerly  our  outside  limit  was  20- 
minute  service,  but  we  find  that  half-hour  cars  earn 
about  the  same  money  on  light-traffic  lines  and 
that  15-minute  service  increases  the  travel  but 
slightly,  and  only  to  a  small  percentage  of  the  in- 
creased expense  of  another  car.  Patrons  on  long- 
headway  lines  time  themselves  until  it  becomes  a 
habit,  and  the  domestic  arrangements  at  home  are 
systematized  accordingly.  Twenty  dollars  per  day 
per  car  is  required  for  operation  and  maintenance 
of  a  proper  standard  of  excellence,  and  the  profit 
must  come  from  earnings  above  that. 

For  economical  maintenance  the  line  should  be 
constructed  well  in  the  beginning.  The  rails  should 
be  60  pounds  or  heavier,  the  heavier  the  better; 
the  base  of  rail  should  be  not  less  than  five  inches 
in  width  to  prevent  cutting  into  ties.  The  joints 
should  be  cast-welded.  We  have  a  cast-weiding 
machine,  and  it  is  undoubtedly  the  thing  in  paved 
streets,  as  there  is  no  weak  point  left  in  the  track 
and  no  movement  at  the  joints;  bonds  are  ren- 
dered unnecessary,  and  by  the  saving  in  the  bonds 
the  cost  is  approximately  the  same,  and  you  have 
practically  a  perfect  track.  In-  unpaved  streets  we 
are  cast-welding  also,  and  without  trouble.  Thus 
far  the  stretches  have  not  exceeded  a  half  mile. 
Until  we  have  tried  a  long  stretch  of  straight  track 
I  am  not  prepared  to  give  my  unqualified  indorse- 
ment in  unpaved  streets  in  light  soil.  My  impres- 
sion is  that  expansion  joints,  left  at  quarter-mile 
intervals,   will  prevent  possible  trouble. 

We  have  used  generally  cypress  ties.  Twelve 
years  is  about  the  limit  of  life,  and  under  some 
conditions  not  that  long.  We  have  recently  used 
also  creosoted  pine  ties,  estimated  to  last  20  years. 
Tracks  should  be  well  ballasted  and  carefully 
looked  after.  We  use  No.  o  trolley  wire  and  have 
white  and  red  cedar  poles,  and  recently  put  up  some 
creosoted  pine  poles.  A  portion  of  the  white-cedar 
poles  erected  10  years  ago  have  been  replaced,  but 
the  major  portion  is  good  for  several  years  yet. 
The  red  cedar  lasts  longer,  but  is  not  as  attractive 
and  the  sap  decays  and  makes  the  pole  more  diffi- 
cult to  climb. 

The  maintenance  of  the  equipment  and  station 
repairs  constitute  a  heavy  tax  on  the  earnings.  It 
is  necessary  to  have  quite  an  extensive  repair  plant, 
and  a  large  sum  of  money  can  be  thrown  away  or 
saved  in  the  handling  of  these  departments.  The 
fuel  question  requires  close  attention;  it  is  difficult 
to  determine  when  you  are  getting  the  best  results. 

The  handling  of  claims  and  lawsuits  requires  rare 
judgment.  A  street-railway  man  who  handles  small 
properties  soon  gets  to  be  a  jack-of-all-trades;  in 
larger  properties  special  ability  is  found  in  separate 
departments.  The  greatest  problem  to  be  found 
in  the  operation  and  maintenance  of  street  railways 
among  the  members  of  the  Southwestern  associa- 
tion is  how  to  make  both  ends  meet.  Every  thing 
is  subordinated  to  this  vital  proposition.  It  dwarfs 
our  recommendation,  clips  the  wings  of  our  am- 
bition and  destroys  our  reputations  as  managers. 
The  inexorable  conditions,  for  which  we  are  not 
responsible  and  that  are  beyond  our  control,  are 
ever  present. 

1.  Abstract  of  paper  presenteH  at  meet'ng  of  Southwestern 
Gas.  Electric  and  Street  Railway  association  at  Waco,  Texas. 
April  12-14,  1900.  Mr.  MacGregor  is  vice-president  and  general 
manager  of  the  Houston  (Tex.)  Electric  Street  Railway  company. 
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April  21,  1900 


Economy  Lubricator  Filler. 

A  simple  method  for  filling  lubricators  for  steam 
engines  is  employed  in  the  use  of  the  Economy 
lubricator  filler,  shown  in  the  accompanying  il- 
lustration. The  device  is  manufactured  under  its 
own  patents  by  the  Monash  company,  203  South 
Canal  street,  Chicago,  which  claims  that  the  ap- 
paratus is  a  great  oil  and  time  saver.  There  is  no 
about  it  and  it  can  be  connected  easily 
lubricator.  It  sets  on  the  steam  chest  and 
thus  keeps  the  oil  warm.  The  reservoir  only  needs 
to  be  filled  once  a  week.  It  is  said  the  filler  will 
0  the  engineer  of  the  task  of  filling  the  lubri- 
by  hand  and  will  reduce  the  oil  bill,  as  it  ab- 
solutely stops  waste  of  the  most  expensive  oil  used. 
It  is  claimed  that  by  this  method  a  pint  lubricator 
can  be  filled  in  10  seconds,  with  no  labor  required. 
It  insures  perfect  lubrication  to  the  engine,  to  say 
nothing   of  the   cleanliness. 

The  operation  of  the  device  is  very  simple.  It 
wurks  on  a  siphon  principle,  the  outlet  or  drain 
I  a  foot  or  more  lower  than  the  filler  reservoir. 
After  closing  the  steam  and  feed  supply  of  the 
lubricator,  the  siphon  valve,  shewn  near  the  base 
of  the  engine,  and  the  angle  valve  at  the  reservoir 
•  f  the  filler  are  opened.  The  water  in  the  lubricator 
is  then  siphoned  out,  and  as  this  is  done  the  oil 
is  drawn  out  of  the  reservoir  of  the  filler  into  the 
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lubricator.  Engineers  who  are  using  the  filler 
state  that  it  is  the  most  simple  and  yet  most  prac- 
tical device  of  its  kind  on  the  market.  For  full  and 
detailed  information  the  patentees  may  be  addressed. 


Copper  Production  of  the  World. 

The  Engineering  and  Mining  Journal  computes 
that  the  world's  production  of  copper  in  1899  was 
473,818  long  tons,  of  which  the  United  States  pro- 
duced 265,156  tons,  or  more  than  half.  The  most 
important  gains  shown  by  the  larger  producers  out- 
side of  the  United  States  are  3,667  tons  in  Mexico, 
where  some  important  copper  districts  are  being 
opened — a  few  having  begun  to  produce  already; 
3,375  tons  in  Germany,  of  which  2,745  was  from 
the  Mansfield  mines;  and  2,385  tons  from  Japan, 
this  advance  being  made  notwithstanding  the  stop- 
page of  production  in  one  of  the  largest  mines  in 
the  country,  the  Besshi.  Work  on  the  other  mines, 
however,  seems  to  have  been  pushed.  In  Spain 
the  production  shows  but  little  change.  The  Rio 
Tinto  increased  its  production  only  665  tons  for  the 
year,  while  the  Tharsis  and  Sevilla,  as  well  as  the 
Mason  and  Barry  in  Portugal,  show  little  change. 
In  Australasia  a  gain  of  2,750  tons  is  estimated,  a 
large  part  of  which  came  from  the  Mount  Lyell 
mine  in  Tasmania.  The  Cape  Copper  company 
shows  an  actual  decrease  in  the  output  from  its 
African  mines.  The  increase  in  the  total  supply  is 
not  far  from  10  per  cent.,  which  has  been  the 
average  rate  of  gain  in  copper  production  for  sev- 
eral years  past. 


G.  I.  Junction  Box. 

The  G.  I.  junction  boxes  manufactured  by  the 
General  Incandescent  Arc  Light  company,  New 
York,  are  designed  for  use  on  underground,  low- 
tension,  three-wire  systems  where  junction  boxes 
are  located  in  manholes  at  street  corners,  where  two 
or  more  lines  intersect.  The  junction  box  furnishes 
a  ready  means  for  opening  up  lines  to  locate  trouble, 
and  also  acts  as  a  safety  device  in  case  of  trouble, 
since  each  line  leaving  the  box  is  provided  with 
a   safety   fuse. 

Three  sizes  of  these  boxes  are  made — a  four- way, 
a  six-way  and  a  10-way.  The  four-way  is  used 
where  two  or  more  mains  meet,  and  the  six-way  or 
10-way  where  a  feeder  from  the  station  feeds  into 
the  network,  and  where  provision  must  be  made 
for  more  than  four  mains. 

The  general  construction  of  these  boxes  is  shown 
by  the  accompanying  illustiation.  The  box  itself 
is  of  cast-iron,  the  door  being  hinged,  and  when 
closed  is  held  tight  against  the  rubber  gasket  by 


Pacific  Coverette. 

A  novel  method  of  utilizing  old  gas  fixtures  as 
combination  gas  and  electric  fixtures  is  offered  by 
the  Pacific  Electric  company,  La  Crosse,  Wis.  A 
flexible  covering  called  Pacific  coverette  is  used 
to  carry  the  electric-light  wires,  it  being  arranged 
in  graceful  and  pleasing  designs  on  the  gas  fixtures. 
The  accompanying  illustration  shows  a  gas  fixture 
after  it  has  been  changed  to  a  combination  fixture 
by  the  use  of  the  coverette.     The  covering  is  said 
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means  of  thumb-screws.  There  are  three  bus-bars, 
one  each  for  the  positive,  negative  and  neutral  side 
of  the  system.  Directly  below  the  bars  are  the  cable 
terminals,  screwed  to  insulating  blocks.  The  con- 
nection between  the  bus-bar  and  the  cable  terminal 
is  made  by  means  of  a  Ferguson  safety  catch,  which 
is  said  to  have  proved  to  be  very  successful  wherever 
used. 

The  bus-bars  are  not  arranged  one  directly  above 
the  other,  but  are  offset,  the  top  or  neutral  bar  be- 
ing at  the  back  of  the  box,  the  positive  bar  below 
and  in  the  middle,  and  the  negative  bar  at  the  bot- 
tom and  directly  in  the  front  of  the  box.  This  gives 
a  clear  space  between  bars,  and  if  a  workman  should 
accidentally  drop  a  fuse  or  nut  while  working  on 
any  one  of  the  bars  it  would  drop  clear  and  there 
would  be  no  danger  of  a  short  circuit.  The  bars  are 
rigidly  supported  on  and  thoroughly  insulated  from 
the  iron  beams.  The  carrying  capacity  of  the  posi- 
tive and  negative  bars  is  2,000  amperes  and  of  the 
neutral    1,000   amperes. 

The  box  is  so  constructed  that  any  single  part 
of  it  can  be  readily  removed  without  disturbing  any 
other  part.  Each  cable  terminal  is  drilled  for  a 
taper  plug  with  a  corresponding  taper  hole  in  each 
bus-bar,  so  that  a  flexible  cable,  about  one  foot 
long,  with  taper  plugs  at  each  end,  can  be  used  as 
a  jumper  round  the  fuse,  thus  avoiding  any  danger 
from  arcing  when  taking  out  or  replacing  a  fuse  on 
a  line  which  might  be  carrying  a  heavy  current. 

There  are  three  eight-candlepower  lamps  perma- 
nently located  on  the  inside  of  the  box,  two  of  which 
are  test  lamps  and  have  flexible  leads,  and  the  third 
for  automatically  lighting  the  box  and  manhole  when 
the  door  of  the  junction  box  is  opened.  These 
lamps  in  the  junction  box  do  away  with  the  repair 
men  carrying  test  lamps,  and  thus  very  much  reduce 
the  danger  from  gas  explosions  in  manholes  caused 
by  other  means  of  lighting.  In  case  a  feeder  is 
connected  into  the  six-way  and  10-way  boxes,  con- 
nections are  provided  for  pressure  wires,  but  this 
provision  is  not  made  in  the  four-way  boxes,  unless 
specially  ordered.  The  cables  are  brought  into  the 
box  through  an  opening  in  the  bottom  made  water- 
tight by  means  of  a  gland  or  bushing  around  the 
cable.  This  gland  has  a  rubber  gasket  between  it 
and  the  box,  and  is  also  filled  with  compound  from 
the   inside. 

The  illustration  shows  a  Tailleur  coupling  box 
which  is  designed  for  use  in  coupling  low-tension 
feeder  cables.  The  box,  it  is  asserted,  furnishes  a 
much  easier  means  for  opening  up  the  circuit  for 
testing  purposes  than  can  be  secured  when  the  ends 
of  the  feeder  cables  are  soldered  together  solidly 
and  the  joints  finished  with  tape  and  compound.  The 
boxes  are  made  in  two  sizes — one  for  cables  of  500,- 
000  circular  mils'  cross-section  or  smaller,  and  one 
for  cables  between  500,000  and  1,000,000  circular  mils' 
cross-section. 

The  General  Incandescent  Arc  Light  company 
manufactures  a  complete  line  of  underground  ma- 
terial, including  coupling  boxes,  service  boxes,  junc- 
tion boxes  and  high-tension  coupling  joints,  made 
under  the  patents  of  George  Tailleur,  and  the  all- 
copper  safety  catches  patented  by  Louis  A.  Fer- 
guson. 


PACIFIC    COVERETTE. 


The  Linz  building,  Dallas,  Tex.,  a  handsome  brick 
and  stono  building,  of  modern  construction,  is  said 
to  contain  the  largest  installation  of  chandelier  ceil- 
ing fan  motors  in  the  world.  There  are  139  Western 
Electric  standard  ceiling  fan  motors  in  use  in  it. 


It  is  stated  that  the  Chicago  City  Railway  com- 
pany is  discussing  plans  to  put  storage-battery  cars 
on  its  Wabash  and  Cottage  Grove  avenue  line  in 
place  of  the  "owl"  cars  now  drawn  by  horses.  The 
new  cars  will  run  at  night  at  intervals  of  every 
half  hour,  and  if  they  prove  successful  similar  cars 
may  be  put  on  the  State  street  line. 


to  be  cheap,  durable  and  handsome  and  can  be 
used  for  incandescent  cord,  telephone  wires  and 
drop  lights.  The  Pacific  coverette  has  been  ap- 
proved by  the  underwriters,  it  is  said. 


Primary  Battery  Troubles. 

By  F.  C.   Overbury. 

The  seeming  impossibility  of  getting  two  or  more 
primary  batteries  to  act  exactly  alike  under  appar- 
ently similar  conditions  is  due  to  many  causes  not 
thoroughly  understood  by  battery  users.  In  the 
carbon-zinc  types,  especially,  this  difference  is  very 
marked  and  the  variation  more  serious.  The  car- 
bons of  one  cell  will  be  more  or  less  porous  than 
the  next.  The  quality  of  carbon  used  may  differ 
widely,  and  this  is  true  of  the  carbon  coming  from 
the  same  works;  and  with  the  process  of  molding 
and  pressing  now  in  use,  it  is  impossible  to  turn 
out  every  carbon  exactly  alike.  This  difference  in 
structure  and  material  affects,  not  only  the  current, 
but  the  voltage.  The  conductivity  of  a  hard  car- 
bon is  greater  than  a  soft  one,  as  the  particles  of 
carbon  are  in  better  electrical  connection,  but  the 
surface  is  lessened  considerably,  and  with  some 
electrolytes  the  voltage  is  less  than  with  a  soft  car- 
bon. The  quality  of  the  carbon  used  affects  the 
strength  of  the  cell  to  a  very  marked  degree,  and 
some  carbons  are  practically  worthless,  owing  to 
this  cause.  The  impurities  of  the  carbon  vary  with 
different  lots  and  are  the  causes  of  difficulties  hard  to 
counteract. 

The  zinc  is  another  weak  spot  in  a  battery  and 
causes  no  end  of  trouble.  Absolutely  pure  zinc 
cannot  be  made  at  present  in  commercial  quantities, 
and  the  smallest  amount  of  iron  or  lead  present 
will  cause  local  action  in  the  battery  and  gradu- 
ally consume  the  zinc,  in  addition  to  saturating  the 
solution  with  zinc  salt.  There  is  always  a  slight 
local  action  at  the  water  level,  between  the  zinc  be- 
low the  solution  and  that  above,  the  two  parts  acting- 
as  a  couple  of  opposite  polarity.  This  action  is  es- 
pecially noticeable  if  there  happens  to  be  iron  or 
other  metal  present  in  the  zinc  at  that  point.  In 
some  cases  the  zinc  will  be  eaten  entirely  away  and 
drop  to  the  bottom  of  the  jar.  Only  zinc  from  the 
most  reliable  firms  should  be  used,  as  any  others 
are  very  likely  to  be  made  from  scrap  zinc,  which 
may  contain  lead,  brass  or  iron  in  varying  quanti- 
ties. A  very  good  method  to  prevent  the  surface 
local  action  is  to  paint  the  zinc  with  some  good 
insulating  material  for  about  an  inch  and  a  half  at 
the  water  level.  The  zinc  will  also  last  longer 
if  properly  amalgamated.  The  mercury  has  the  pe- 
culiar tendency  of  bringing  the  pure  zinc  to  the 
surface,  and  also  of  preventing  the  electrolyte  from 
coming  in  contact  with  the  impurities  in  the  zinc. 
Enough  attention  is  not  paid  to  this  most  important 
detail  of  battery  maintenance. 

The  water  used  in  a  battery  is  perhaps  one  of 
the  most  important,  and  yet  least  considered,  details 
of  any  yet  considered.  Many  cells  are  filled  with 
water  that  has  been  standing  days  and  weeks  in 
iron  or  lead  pipes.  The  result  is  local  action  at 
once.  The  freedom  from  impurities  in  the  excitant 
is  also  a  most  important  factor.  Iron  is  most  fre- 
quently found,  and  in  wrhite  salts  can  be  detected 
by  the  yellowish  color.  The  crystallization  of  zinc 
salt  on  the  carbon  and  zinc  is  perhaps  the  greatest 
fault  of  the  cells  using  salammoniac  as  an  excitant. 
The  pores  of  the  carbon  become  filled  with  these 
crystals,  which  increase  the  internal  resistance  of  the 
cell,  and  gradually  decrease  the  active  carbon  sur- 
face.   In  addition  to  this,  the  crystals  prevent  the 
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hydrogen  from  escaping,  and  gradually  lower  the 
strength  of  the  cell  until  it  may  become  useless. 
These  ever-increasing  crystals  form  also  on  the  zinc, 
covering  up  the  surface  completely,  and  sometimes 
on  the  bottom  of  the  jar.  On  the  other  hand,  when 
a  cell  using  either  Federal  salt  or  Federalite  is  about 
exhausted,  a  milky  substance  is  precipitated,  which 
washes  out  easily  and  does  not  affect  the  carbon 
whatever. 

So  many  cheap,  inferior  batteries  are  being  put 
on  the  market  that  it  is  a  wonder  that  more  trouble 
is  not  reported.  The  best  is  always  the  cheapest 
when  applied  to  battery  material. 


CORRESPONDENCE. 


out  that  the  company  pays  not  less  than  $150,000 
a  year  for  the  right  to  operate  on  Broadway,  and 
that  it  purchased  the  privilege  of  using  Twenty- 
third  street  at  public  auction.  Eugene  Treadwell 
for  the  Third  Avenue  railroad  asked  for  a  reduction 
in  the  assessed  valuation  of  its  franchise.  It  has 
been  placed  at  $19,728,100,  which  is  an  increase  from 
$2,174,750.  Mr.  Treadwell  held  that  several  of  the 
franchises  operated  by  the  system  were  practically 
valueless.  The  Brooklyn  Rapid  Transit  company 
was  represented  by  Professor  Charles  A.  Collin. 
The  total  valuation  placed  on  its  franchise  is  $30,- 
766,770,  which  is  an  increase  from  $7,660,000.  .  Pro- 
fessor Collin  contended  that  the  valuation  should 
not  be  greater  than  $8,000.  M.   L.   G. 


New  York  Notes. 

New  York,  April  14. — Official  announcement  was 
made  Tuesday  that  the  present  and  prospective 
floating  debt  of  the  Third  Avenue  Railroad  company 
had  been  funded.  Kuhn,  Loeb  &  Co.  head  a  syndi- 
cate which  has  purchased  $35,000,000  of  an  authorized 
issue  of  $50,000,000  of  new  bonds,  secured  by  a  new 
"first  consolidatedfcmortgage,"'  the  trustee  being  the 
Morton  Trust  company.  The  bonds  are  to  run  100 
years  and  will  bear  four  per  cent,  interest.  The 
Metropolitan  Street  Railway  .company  guarantees 
the  bonds,  principal  and  interest.  On  Wednesday 
a  deal  was  completed  whereby  the  Metropolitan 
Street  Railway  company  leases  the  property  of  the 
Third  Avenue  system  for  999  years,  guaranteeing 
principal  and  interest  on  all  bonds.  The  lease  is 
subject  to  the  approval  of  the  stockholders  of  both 
companies,  who  will  meet  in  May.  Within  60  days 
the  Metropolitan  company  will  apply  to  the  courts 
to  have  Receiver  Hugh  J.  Grant  permanently  re- 
tired. Then  President  Vreeland  will  appoint  a  new 
corps  of  officials,  which  will  reduce  both  Metropoli- 
tan  and  Third  Avenue   employes. 

Mayor  Van  Wyck  has  approved  the  bill,  extend- 
ing the  power  of  the  Rapid  Transit  Commission  to 
all  parts  of  the  city.  The  bill  was  passed  by  the 
Legislature  at  the  request  of  the  rapid-transit 
commissioners  and  Comptroller  Coler,  and  it  gives 
to  the  commission  the  power  over  all  tunnel  fran- 
chises in  the  city.  The  Municipal  Assembly,  at 
its  meeting  on  Tuesday,  adopted  a  resolution 
asking  the  mayor  not  to  sign  the  bill,  alleging  that 
it  took  the  power  to  grant  tunnel  franchises  to  pri- 
vate corporations  from  them  and  vested  it  in  the 
commission.  The  commission  will  now  have  power 
to  extend  the  rapid-transit  tunnel  to  South  Brook- 
lyn. 

The  sub-contract  on  rapid-transit  road  work  for 
building  a  new  sewer  to  take  the  place  of  part 
of  the  Canal  street  sewer  was  awarded  Monday  to 
James  Pilkington  by  the  Rapid  Transit  Subway 
Construction  company.  The  amount  of  Mr.  Pil- 
kington's  bid  was  not  announced.  The  contract 
calls  for  a  new  sewer  a  mile  long.  Mr.  Pilkington 
expects  to  begin  the  work  within  a  week. 

The  Compressed  Air  company  filed  articles  of 
incorporation  at  Albany  on  Monday.  The  com- 
pany is  to  absorb  the  American  Air  Power  com- 
pany of  this  state  and  the  Compressed  Air  Motor 
company  of  Illinois  as  soon  as  the  necessary  statu- 
tory requirements  can  be  complied  with.  It  has 
a  capitalization  of  $8,000,000,  but  business  will  be 
begun  with  $15,000.  Henry  D.  Cooke  is  the  pres- 
ident of  the  new  concern  and  General  C.  H.  T. 
Collis  vice-president.  It  will  have  its  headquarters 
at  621  Broadway,  the  building  in  which  the  Met- 
ropolitan Street  Railway  company  and  the  present 
American  Air  Power  company  are  located.  W.  L. 
Elkins  and  Thomas  Dolan  of  the  Whitne}'  syndicate, 
which  controls  the  Metropolitan,  are  in  the  direc- 
torate of  the  Compressed  Air  company.  George 
E.  P.  Howard,  Henry  D.  Cooke,  Francis  R.  Foraker, 
William  C.  Duxbury,  C.  H.  T.  Collis,  Howell  C. 
Knight  and  William  H.  Kimball  are  the  other  di- 
rectors. President  Cooke  has  issued  a  statement 
in  which  he  said  that  work  had  already  been  begun 
by  the  company  on  28  compressed-air  cars,  which 
it  was  building  for  the  Metropolitan,  and  that  100 
additional  cars  w-ere  to  follow,  compressed  air  be- 
ing the  motor  power  with  which  all  the  cross-town 
lines  of  the  Metropolitan  are  to  be  equipped.  These 
cars  will  be  either  30-foot,  single-truck  motors  or 
40-foot,    double-truck    motors. 

Several  protests  were  made  Tuesday  at  Albany 
before  the  State  Board  of  Tax  Commissioners  by 
some  of  the  large  traction  companies  and  other 
corporations  of  New  York  against  the  valuations 
placed  upon  their  special  franchises,  in  accordance 
with  the  Ford  franchise-tax  law.  Julien  T.  Davies 
appeared  for  the  Manhattan  Railway  company,  whose 
franchise  had  been  valued  at  $55499,300.  The  com- 
pany's property  was  valued,  under  the  old  law,  at 
$27,945,000.  Mr.  Davies  declared  that  the  law  was 
unconstitutional.  'Samuel  Beardsley,  for  the  Edi- 
son Electric  Illuminating  company,  said  that  the 
franchise  valuation  placed  on  that  company  should 
be  reduced  from  $9,111,000  to  not  to  exceed  $1,005,- 
000.  Ex-judge  Charles  F.  Brown,  for  the  Metro- 
politan Street  Railway  company,  said  that  the  valu- 
ations placed  on  its  roads  wrould  ruin  it  financially. 
The  company's  total  valuations  are  placed  at  $62,- 
068.930,  which  is  an  increase  from  $5,030,000.  The 
Metropolitan  railwaj'  earnings,  Judge  Brown  said, 
were  about  $14,000,000.  At  the  rate  of  2%  per  cent. 
the  company  would  pay,  under  the  increased  valua- 
tion, about  11  per  cent,  of  its  gross  receipts  and 
28  per  cent,  of  its  net  earnings.     He  also  pointed 


Canadian  Intelligence. 

Ottawa,  Ont.,  April  13. — It  is  said  that  the  Preston 
and  Berlin  Street  Railway  company  will  build  a  line 
between  the  towns  of  Berlin  and  Preston,  Ont. 

Mr.  Daniel  Mulqueen,  cashier  of  the  Toronto 
electric  street  railway,  has  been  appointed  manager 
of  the  street  railway  and  other  enterprises  of  the 
Mackenzie  syndicate  at  San  Paulo,  Brazil,  and  will 
leave  for  that  place  in  a  short  time  to  take  over  his 
new  duties. 

Mr.  Phelam  McCullough,  chief  electrician  of  the 
Toronto  electric  railway,  will  leave  shortly  for 
Liverpool,  England,  to  take  the  position  of  elec- 
trician to  the  Liverpool  street  railway,  which  is 
operated  by  the  council  of  that  city.  Ihe  corpora- 
tion has  decided  to  install  a  complete  electric  sys- 
tem, to  replace  the  horse  cars  there.  Mr.  McCul- 
lough will  superintend  the  installation. 

The  Electric  Street  Railway  company  of  Mon- 
treal complains  that  the  adoption  of  the  new  two- 
minute  time  schedule  by  the  City  Council  will  seri- 
ously embarrass  the  company.  Mr.  Wanklyn,  the 
general  manager,  emphatically  asserts  that  his  com- 
pany does  not  possess  sufficient  cars  to  run  a  two- 
minute  service  on  many  of  the  streets.  It  will  not 
be  possible,  in  his  opinion,  to  give  the  increased 
service  unless  the  company  is  allowed  to  construct 
conduits  for  the  transmission  of  increased  power. 
The  question  of  the  conduits  opens  up  an  impor- 
tant consideration  for  the  roads  committee  of  the 
council,  and,  in  order  that  the  members  of  that  body 
may  the  better  understand  the  conduit  system,  they 
have  decided  on  a  trip  to  New  Y'ork  for  an  inspec- 
tion of  the  conduits  in  use  in  that  city. 

Of  the  utmost  importance  to  the  thousands  of  in- 
vestors in  Toronto  electric  street-railway  shares  is 
the  scheme  of  the  mayor  of  Toronto  providing  for 
the  laying  down  of  alternate  lines.  The  mayor,  in 
effect,  claims  that  the  only  way  to  prevent  the 
nuisance  of  overcrowding  cars  is  to  lay,  out  a  sys- 
tem of  track  extensions,  to  ask  the  company  to  con- 
struct these  parallel  lines,  and,  in  default,  call  in 
a  new  company  and  permit  it  to  build  on  streets 
designated  by  the  council.  Eight  new  routes,  in- 
volving the  laying  of  tracks  on  139  streets,  are  out- 
lined in  the  plan.  The  mayor's  critics  assert  that 
the  chief  purpose  of  his  alternative  scheme  is  to  aid 
the  Metropolitan,  a  suburban  electric  railway,  to 
get  an  entrance  into  the  city,  independent  of  the 
Toronto  electric  railway. 

The  street-railway  by-law  that  has  been  before 
the  Town  Council  of  Niagara  Falls,  Ont.,  for  some 
time,  granting  the  Sutherland  Construction  company 
of  New  York  a  franchise  to  convert  the  old  Niagara 
Falls,  Wesley  Park  and  Drummondville  horse-car 
line  into  an  electric  system,  has  finally  passed  the 
council.  The  franchise  extends  the  old  franchise  14 
years,  making  the  life  of  the  new  franchise  20  years 
from  date.  It  gives  the  company  exclusive  rights 
over  specified  streets  and  five  months'  option  on  all 
other  streets  within  the  municipality.  All  electric 
trunk  lines,  after  receiving  permission  of  the  Town 
Council  to  enter  the  municipality,  can  use  the 
tracks  of  the  local  company  less  than  one  mile,  re- 
muneration, failing  amicable  traffic  arrangements,  to 
be  settled  by  arbitration.  Mr.  Grindel  of  New 
York,  solicitor  of  the  Sutherland  Construction  com- 
pany, considers  the  franchise  no  more  than  a  fair 
working  franchise  that  any  local  electric  line  should 
receive,  and  it  is  altogether  likely  that  his  company 
will  proceed  at  once  with  the  conversion  of  the  old 
horse-car  line  into  an  electric  system. 

It  is  stated  on  reliable  authority  that  a  New  York 
syndicate  has  purchased  from  the  province  of  Que- 
bec power  rights  on  the  Saguenay  River  from  the 
Grand  Discharge  to  a  point  a  little  above  Chicou- 
timi.  There  is  no  large  fall  on  this  part  of  the 
river,  simply  rapids;  and  it  is  understood  that,  in 
consideration  of  the  large  amount  which  will  be  ex- 
pended for  development,  the  price  of  the  power  is 
merely  nominal.  One  million  dollars  is  to  be  ex- 
pended during  the  first  year,  and  the  intention  is  to 
erect  a  pulp  mill,  with  an  initial  capacity  of  90  tons 
a  day. 

The  Electric  Development  company  of  Philadel- 
phia, Pa.,  is  about  to  open  up  a  Canadian  office  in 
Hamilton,  Ont.  Charles  Cadmus,  promoter  of  the 
International  Electric  and  Automobile  company, 
while  in  New  York  recently  was  appointed  resident 
general  manager  of  the  Electric  Development  com- 
pany. Two  Pennsylvania  gentlemen  came  to  Ham- 
ilton with  Mr.  Cadmus  and  expressed  themselves  as 
thoroughly  satisfied  with  the  Strickland  automobile. 

The  announcement  is  made  that  the  Shawinigan 
Water  and  Power  company  will  transmit  the  power 
which  it  has  developed  at  Shawinigan  Falls  to  Mon- 
treal. It  is  the  intention  of  this  company  to  make 
available   at   Montreal   the  immense   oower   that   is 


being  developed  at  Shawinigan  Falls.  The  company 
will,  early  in  the  coming  summer,  complete  the 
works  which  it  has  had  in  process  of  construction 
during  the  past  year.  These  works  consist  of  a 
canal  and  the  necessary  flumes,  etc.,  in  order  to 
develop  30,000  horsepower,  and  the  construction  is 
such  that  this  large  amount  of  electrical  power  can 
easily  be  increased  to  75,000  horsepower.  It  is  not, 
however,  the  purpose  ot  the  company  to  deliver  the 
power  in  Montreal  until  the  spring  of  1901.  The 
transmission  line  will  be  a  little  less  than  80  miles 
in  length. 

The  railway  committee  of  the  Ontario  Legislature 
has  passed  a  bill  fixing  the  rate  of  fare  on  electric 
railways  in  the  province  at  two  cents  per  mile. 

The  council  for  the  town  of  Ingersoll,  Ont.,  has 
decided  to  grant  a  railway  franchise  to  the  Inger- 
soll Radial  Electric  Railway  company. 

Mr.  W.  T.  Stewart,  electrical  engineer,  of  To- 
ronto, Out.,  has  submitted  his  report  to  the  council 
for  the  town  of  Toronto  Junction,  Ont.,  regarding 
the  required  changes  in  the  lighting  system  of  the 
town.  It  is  expected  that  some  action  will  be  taken 
at  an  early  day  by  the  council  toward  the  installa- 
tion of  a  new  electric-light  plant. 

A  new  primary  electric  cell  for  the  running  of 
machinery  has,  it  is  claimed,  been  invented  by  Mr. 
George  F.  Atwood  of  Plattsburg,  N.  Y.,  and  the 
inventor,  in  company  with  Messrs.  W.  W.  Wood 
and  A.  E.  Wood,  is  in  Ottawa,  to  introduce  the 
invention.  The  novelty  of  the  cell  consists  in  the 
fact  that  it  is  worked  by  a  new  solution  discovered 
by  Mr.  Atwood.  The  inventor  claims  that,  with 
this  cell,  power  can  be  derived  cheaper  than"  by  any 
other  means.  By  way  of  illustrating  the  working 
of  the  cell,  the  promoters  have  on  exhibition  a 
combined  boat  rudder  and  propellor,  and  they  say 
that  a  14-foot  yacht,  having  eight  of  these  cells  on 
board,  can  be  made  to  go  4V2  miles  an  hour  at  a 
cost  not  exceeding  25  cents  a  day. 

A  large  force  of  men  is  engaged  on  the  work  in 
connection  with  the  new  power  house  for  the  Mon- 
treal Cotton  company  at  V'alleyfield,  Que.  The  hy- 
dro-electric power  to  be  developed  will  amount  to 
about  3,000  horsepower.  There  are  about  1,000 
looms  waiting  on  this  power  development.  The 
company  is  very  much  pressed  just  now  with  orders, 
but  expects  to  have  power  to  operate  these  thousand 
extra  looms  by  the   1st  of  July  next. 

The  Hamilton,  Grimsby  and  Beamsville  electric 
railway  extends  for  23  miles  eastward  of  Hamilton, 
Ont.,  and  every  mile  of  its  length  is  through  a  veri- 
table garden.  No  more  attractive  trip  can  be  found 
in  Canada.  The  line  carried,  last  year,  2,000  tons 
of  fruit  in  baskets  and  4,500  tons  of  fruit  and  other 
products  as  freight,  being  the  best  return  in  three 
years.  W 

Northwestern  Notations. 

Minneapolis,  April  14. — John  Morell  &  Co.  of  Ot- 
tumwa,  la.,  have  about  completed  the  installation  of 
a  generating  plant  for  their  packing-house.  It  con- 
sists of  a  400-horsepower  engine"  and  a  400-kilowatt 
alternating-current  generator. 

The  Woodford  Electric  Manufacturing  company 
has  been  incorporated  at  Appleton,  Wis.,  with  $3,000 
capital  stock. 

it  has  been  reported  in  Minneapolis  and  St.  Paul — 
the  information  coming  from  New  York — that 
Thomas  Lowry  is  seeking  to  amalgamate  the  Twin 
City  Rapid  Transit  company  interests  with  the  elec- 
tric-light and  gas  interests  of  the  two  cities.  Mr. 
Lowry  is  at  present  in  Europe  and  no  information 
could  be  secured  tending  to  confirm  the  statement. 

G.  A.  Popuuder  of  Seattle,  Wash.,  announces  that 
eastern  capitalists  will  construct  an  electric  railroad 
from  the  Great  Northern  railway,  up  the  Sultan 
River  about  20  miles. 

The  Edison  Sault  Electric  company  of  Sault  Ste. 
Marie,  Mich.,  has  had  plans  completed  by  O'Keefe 
&.  Orbison,  engineers,  of  Appleton,  Wis.,  for  en- 
larging and  improving  its  plant,  at  a  cost  of  $250,- 
000.  The  plans  provide  for  the  development  of 
4,000  horsepower.  The  work  is  to  be  completed  in 
October  of  this  year. 

The  Light  and  Fuel  company  of  Delavan,  Wis., 
has  adopted  a  new  schedule  of  rates,  making  a  re- 
duction from  the  old  figures.  An  increased  dis- 
count is  offered  for  bills  settled  before  the  10th 
of  the  month. 

Taxpayers  of  Fargo,  N.  D.,  have  brought  suit 
to  have  the  contract  for  street  lighting  with  the  Gas 
and  Electric  company  declared  void. 

It  is  understood  the  Hughes  Electric  company 
of  Bismarck,  N.  D.,  will,  seek  permission  to  put  in 
a  public-heating  system,  in  connection  with  its  light- 
ing plant. 

The  management  of  the  electric-light  plant  at 
Fairhaven,  Wash.,  is  considering  plans  for  the  im- 
provement of  the  system. 

The  case  of  the  National  Electric  company  at  Eau 
Claire,  Wis.,  has  reached  a  verdict  by  the  court. 
The  court  holds  that  the  evidence  does  not  sustain 
the  charge  of  a  conspiracy  on  the  part  of  the  man- 
agement to  defraud  anyone,  but  all  loans  were  se- 
cured in  good  faith,  and  creditors  have  no  claim 
against  the  stockholders  on  that  ground.  The 
court  holds  that  the  claim  of  the  creditors  that 
the  stockholders  are  accountable  for  $50,000  worth 
of  dividend  stock  is  not  well  founded.  The  stock 
was  issued  honestly  and  plaintiff's  have  no  right 
to  recover  anything  by  reason  thereof.  The  claim 
that  the  receivership  was  run  in  the  interests  of 
those  holding  preferred  claims  and  not  in  the  inter- 
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est  oi  general  creditors  is  sustained.  The  court 
sets  aside  the  order  of  the  lower  court  lixiiiy  re- 
ceiver's compensation  and  that  of  his  attorneys. 
The  defendants  will  appeal. 

The  Electric  Light  company  of  Walla  Walla, 
Wash.,  contemplates  putting  in  new  and  modern 
machinery  for  it;  system. 

The  Manhattan  Light,  Heat  and  Power  company 
is  an  applicant  for  a  franchise  in  St.  Paul.  The 
franchise,  as  presented,  does  not  contain  any  time 
limitation. 

The   Richardson    Electric    company    of   Duluth. 
Minn.,   has  bought  the  electric-light  plant  at   Pine 
Minn.,  and  will  put  it  in  operation  May  ist.     A 
number  of  improvements  will  be  made. 

The  Peninsula  Electric  Light  and  Power  company 
of  Marquette,  Mich.,  has  awarded  a  contract  to  the 
( ieneral  Electric  company  for  a  u.ooo-lighl  incan- 
nt  machine,  and  for  a  goo-horsepower  cross- 
compound  condensing  engine  to  the  Nordberg 
Manufacturing  company  of  Milwaukee. 

The  Ottumwa  lla-)  Electric  and  Steam  company 
will  increase  its  capital  stock  from  $150,000  to  $350,- 
000. 

The  council  of  Madison,  S.  D.,  is  considering  new 
machinery  for  the  electric-light  plant. 

The  Pox  River  Electric  Railway  company  of 
Green  Bay,  Wis.,  will  erect  a  large  car  barn. 

River  Falls,  Wis.,  voted  to  give  private  parties  a 
franchise  for  an  electric-light  plant,  rather  than  in- 
stall a  municipal   plant. 

Hedrick,  la.,  voted  to  establish  a  municipal  elec- 
fie-light  plant.  . 

Applet..!.,  Minn.,  will  vote  on  an  electric-hgnt 
plant  for  the  village. 

The  street-railway  company  of  Butte,  Mont.,  has 
been  reorganized  as  the  Butte  Electric  company. 
with'  $200,000  capital  stock. 

A  contract  has  been  made  by  Dubuque,  la.,  with 
the  Star  Electric  company  to  have  street  lighting 
every  night  in  the  year,  at  $75  per  lamp. 

General  Alexander  Hughes  of  Fargo,  N.  D.,  con- 
templates  establishing  an   electric-light   and   steam- 
heating  system  for  Cass  Lake,  Minn.  IM- 
PERSONAL. 

Wells  Goodhue  of  Chicago,  dealer  in  electrical 
apparatus,  sailed  for  Europe  last  week  to  seek  rest 
and  recreation. 

Henry  Hine  has  resigned  his  position  as  general 
manager  of  the  Stanley  Electric  Manufacturing 
company,  which  he  has  held  since  the  organization 
of  the  company.  After  May  1st,  Mr.  Hine,  who 
is  ..ne  of  the  well-known  electrical  men  of  the  coun- 
try will  remove  with  his  family  to  Colorado  Springs, 
Colo. 

Professor  Giuseppe  Colombo,  the  distinguished 
kalian  eiectrician,  has  been  elected  president  of  the 
Italian  Chamber  of  Deputies.  Professor  Colombo 
designed  the  electrical  supply  station  of  Milan  and 
was  for  some  time  general  director  of  the  Societa 
Generate  Italiana 'd'Elettricita,  which  operates  the 
station. 

William  Jay  Holmes,  superintendent  of  the  Erie 
railroad  telegraph  lines  and  eastern  superintendent 
of  the  Western  Union  Telegraph  company,  died  on 
April  nth,  at  his  home  in  Paterson,  N.  J.,  at  the 
age  of  62.  He  was  the  owner  of  the  Lake  Mohonk 
telegraph  line  and  chief  stockholder  in  a  number  of 
district  telegraph  companies  in  different  cities  of 
New   York   state. 

Dr.  I.  A.  Lumpkin  of  Mattoon,  president  of  the 
Illinois  Telephone  association  and  one  of  the  promi- 
nent figures  among  the  Independents  of  the  state, 
was  in  Chicago  early  in  the  week  on  business  con- 
nected with  the  receivership  of  the  Western  Tele- 
phone Construction  company.  He  says  that  the 
ami-monopoly  telephone  men  in  Central  Illinois  are 
busy  and  prosperous. 

Friends  and  acquaintances  of  Salvador  Potis,  the 
chief  engineer  of  the  Illinois  Telephone  and  Tele- 
graph  company  of  Chicago,  were  shocked  to  learn 
that  he  was  found  dead  in  his  room  at  the  Tech- 
nical Club  on  Tuesday  of  this  week,  with  a  bullet 
wound  in  the  region  of  the  heart.  A' revolver  was 
clutched  in  Mr.  Potis'  hand,  and  there  was  no  doubt 
that  the  dead  man  committed  suicide.  Mr.  Potis 
was  about  40  years  of  age  and  a  native  of  Vene- 
zuela, lie  was  a  mechanical  engineer  by  profes- 
sion and  had  lived  in  the  United  Stales  for  many 
year..     He  designed  the  steam  plants  of  the  power 

1 1  -   of  the   North  and  West  Side  Yerkes'  roads 

in    Chicago.        

ELECTRIC  LIGHTING. 

The  Sycamore  (111.)  Electric  Light  company  has 
gom-  into  the  hands  of  a  receiver,  Cassius  M.  Con- 
rad being  appointed,  lie  will  sell  the  plant  at 
public   auction   on   May  2d. 

The  City  Council  of  Galena.  111.,  has  voted  to 
purchase  a  site  and  erect  thereon  an  electric-light- 
ing plant.  The  lighting  question  has  been  an  issue 
in  the  politics  of  the  city  for  several  years. 

In  its  financial  column  the  Chicago  Record  of 
April  171I1  said:  Denials  from  Chicago  Edison 
officials  met  the  report  yesterday  that  Levy  Mayer 
had  gone  to  New  York  to  arrange  with  the  Peo- 
ple's  Gas  company  for  tin*  absorption  of  the  elec- 
tric-lighting corporation.  A  man  high  in  financial 
affairs   said:     "Mr.   Mayer   is   not  a   stockholder   of 


the  Edison  company,  and  he  is  not  its  attorney,  so 
far  as  1  am  informed.  Though  it  would  not  be 
si  range  if  such  a  merger  should  come  about  in  the 
future,  I  think  there  is  nothing  of  the  kind  in  prog- 
riss  now.  The  Union  Traction  and  People's  Gas 
interests  are  closely  allied  at  present.  It  would 
be  advantageous  if  the  other  great  light  and  power 
corporations  were  controlled  by  the  same  interests. 
No  doubt  this  will  be  brought  about  some  time." 


ELECTRIC  RAILWAYS. 

The  Village  Board  of  Harlem  has  granted  a  50- 
year  franchise  to  the  Aurora,  Wheaton  and  Chi- 
cago Railway  company,  to  traverse  a  right-of-way 
through  the   village. 

The  Chicago,  Burlington  and  Quincy  railroad 
management  has  decided  for  the  present  to  abandon 
its  plan  of  running  its  suburban  trains  over  the 
Union  Loop  in  Chicago.  After  thoroughly  canvass- 
ing the  suburban  towns  and  listening  to  the  argu- 
ments of  delegations  the  officials  concluded  that  the 
demand  was  not  insistent  enough  to  warrant  the 
large  expenditure  necessary  to  carry  out  the  scheme. 
It  was  the  purpose  of  the  road  to  connect  with  the 
Metropolitan  elevated  railroad  at  Douglas  Park, 
bring  its  suburban  passengers  down-town  and  dis- 
tribute them  by  means  of  the  loop. 

The  Metropolitan  Elevated  Railroad  company  of 
Chicago  did  the  best  business  of  its  history  in  the 
month  of  March.  The  average  daily  number  of 
passengers  carried  during  the  month  was  94,508. 
This  is  78  passengers  a  day  more  than  the  average 
for  last  October,  which  was  the  previous  high 
record  for  the  road.  The  increase  over  March  last 
year  was  15,265  passengers  daily,  or  a  little  over 
19  per  cent.  The  South  Side  Elevated  Railroad 
company  collected  a  total  of  2,240,184  fares  in 
March,  or  an  average  of  72,264  a  day.  This  is  close 
to  the  best  business  done  by  the  reorganized  com- 
pany. 

The  company  controlling  all  of  Havana's  street 
railways  has  commenced  to  change  the  motive 
power  from  horses  to  electricity.  In  the  outlying 
districts  the  work  cannot  be  completed  until 
the  sewer  and  paving  problem  has  been  solved, 
but  the  streets  on  which  the  work  is  now  being 
done  are  sufficiently  wide  to  permit  the  laying  of 
tracks  on  one  side.  The  tracks  will  have  to  be  torn 
up  when  the  city  is  sewered,  and  the  company  will 
stand  the  loss.  The  city  is  said  to  be  in  great  need 
of  rapid  transit.  The  company  proposes  to  push 
the  change  as  far  as  possible,  so  as  to  be  ready 
to  finish  the  work  when  the  general  overhauling 
of  the  city  takes  place. 

John  H.  Witbeck,  former  p  resident  of  the  Chicago 
General  Railway  company,  recently  filed  a  bill  for 
the  appointment  of  a  receiver  of  the  company.  The 
action  is  said  to  have  been  caused  by  dissensions 
in  the  management  of  the  road.  The  bill  of  com- 
plaint sets  forth  that  the  company's  outstanding 
obligations  on  notes  and  accounts  are  $400,000,  on 
interest,  $13,000,  first-mortgage  bonds,  $290,000,  and 
second-mortgage  bonds,  $1,800,000,  and  that  the 
company  has  no  assets,  save  a  small  amount  of 
cash  on  hand  and  its  franchise,  road,  plant  and 
equipment,  amounting  to  much  less  than  the  mort- 
gage indebtedness.  The  position  of  Mr.  Witbeck  in 
bringing  the  suit  is  declared  to  be  that  of  a  stock- 
holder and  creditor.  On  April  17th,  Frank  S.  Sel- 
lers, trust  officer  of  the  Title  Guaranty  and  Trust 
company,  was  appointed  as  receiver,  his  bond  being 
fixed  at  $25,000. 


AUTOMOBILES. 


PUBLICATIONS. 

The  General  Incandescent  Arc  Light  company, 
New  York,  has  just  issued  a  bulletin,  descriptive 
of  its  interesting  line  of  underground  material,  com- 
prising the  junction,  service  and  coupling  boxes 
made  under  the  Tailleur  patents,  and  also  the  Fer- 
guson safety  catches.  This  bulletin  will  be  for- 
warded on  request  from  any  of  the  G.  I.  company's 
offices. 

The  improved  Garton  lightning  arresters  for  elec- 
tric-light, power  and  railway  circuits  of  any  volt- 
age, direct  or  alternating  current,  are  very  clearly 
described  and  illustrated  in  an  attractive  catalogue 
issued  by  the  Garton-Danicls  company,  Keokuk, 
la.  The  company  says  that  these  arresters  embody 
all  that  an  experience  of  seven  years,  in  this  field 
exclusively,  shows  to  be  best  adapted  to  lightning- 
protection. 

A  handsome  prospectus  has  been  issued  by  the 
Great  Northern  Portland  Cement  company  of  De- 
troit, Mich.  It  is  published  for  the  purpose  of  bring-  ■ 
ing  the  company  before  the  public  and  interesting 
buyers  in  the  enterprise.  The  prospectus  treats  of 
the  company's  proposed  Portland-cement  plant  at 
Baldwin,  Mich.,  the  demand  for  Portland  cement, 
and  the  many  uses  to  which  it  is  being  put.  A 
number  of  interesting  pictures  illustrate  some  of  the 
different  uses  for  the  cement. 

The  Western  Electric  company  has  just  issued 
its  general  catalogue  of  electrical  supplies  for  1900. 
Considerable  time  has  been  spent  in  compiling  this 
catalogue,  and  the  company  has  endeavored  to  make 
is  as  complete  as  possible.  The  book  covers  what 
are  known  as  general  supplies  and  house  goods, 
including  annunciators,  batteries,  bells,  construction 
material,  testing  apparatus,  medical  apparatus,  mini- 
ature lamps,  switches,  tools,  wire,  etc.  Each  type 
of  apparatus  and  instrument  listed  is  illustrated, 
and  these  pictures  form  a  very  valuable  feature  of 
the  catalogue.  The  supplies  are  arranged  under  a 
number  of  convenient  headings  and  comprehensive 
indices  are  given  in  the  back  of  the  book.  The 
volume  contains  362  pages  and  is  bound  in  service- 
able cloth-board  covers.  The  pages  are  7V2  by  5M; 
inches  in  size,  and  the  work  is  clearly  printed,  com- 
pact and  convenient  for  reference. 


A  Chicago  shoe  firm  is  using  an  automobile  de- 
livery wagon  which  is  provided  with  a  steel  fender. 
It  is  stated  that  further  attempts  will  be  made  to 
have  the  City  Council  pass  an  ordinance  compelling 
the  use  of  fenders  on  automobiles. 

The  automobile  operators  of  Chicago  have  formed 
an  association,  the  object  of  which  is  mutual  benevo- 
lence and  social  union.  The  following-named  were 
elected  officers  of  the  association:  President,  Rich- 
ard Reynolds;  vice-president,  G.  W.  Templeman: 
secretary.  Stanley  E.  Stickney,  and  sergeant-at-arms, 
George    Marshall. 

A  Paris  cablegram  states  that  the  Paris-Roubaix 
automobile  race  on  April  14th  led  to  a  serious  acci- 
dent. Two  competitors  on  motor-tricycles  collided 
and  dashed  at  the  speed  of  an  express  train  into  a 
crowd  of  2,000  people  who  had  assembled  at  a  cross- 
roads in  the  forest  of  St.  Germain  to  witness  their 
passing.  Twenty  persons  were  knocked  down,  some 
having  bones  broken  and  many  others  being  bruised. 

To  gain  control  of  all  the  automobile  manufac- 
turing and  transportation  companies  Philadelphia 
and  other  capitalists  have  organized  the  Anglo- 
American  Rapid  Vehicle  company,  and  steps  are 
now  being  taken,  it  is  said,  to  amalgamate  the  vari- 
ous concerns  in  a  "trust."  W.  W.  Gibbs,  president 
of  the  Pennsylvania  Electric  Vehicle  company,  is 
president  of  the  Anglo-American  company.  The 
company's  charter  was  issued  by  the  secretary  of 
state  of  Delaware  on  April  nth.  The  capital  stock 
is  $75,000,000.  all  of  which  is  common  stock,  di- 
vided into  750.000  shares,  of  the  par  value  of  $100 
each.  Richard  Croker  is  said  to  be  among  the 
projectors. 


TELEGRAPH. 


The  Direct  United  States  Cable  company,  Ltd., 
of  Great  Britain,  fixed  capital  £1, 300,000,  doing  busi- 
ness under  Massachusetts  laws,  has  filed  the  follow- 
ing certificate  of  its  condition,  December  31,  1899, 
with  the  secretary  of  the  commonwealth:  Assets — 
Machinery  and  cables,  £1,224,929;  cash  and  debts 
receivable,  £34,859:  investments.  £380,601;  total,  £1,- 
640,389.  Liabilities — Capital  stock,  £1,214,200;  debts, 
£9,042;  reserves,  £401,693;  balance,  profit  and  loss, 
£15,454;  total,  £1,640,389. 

A  strike  that  had  been  threatened  for  some  time 
of  the  telegraphers  and  other  station  employes  of  the 
Southern  Railway  company  was  ordered  on  April 
12th  by  President  Powell  of  the  Order  of  Railway 
Telegraphers.  The  strike  was  inaugurated  to  se- 
cure reinstatement  of  discharged  members,  the 
right  to  be  heard  through  committees  in  the  ad- 
justment of  individual  grievances,  pay  for  over- 
time and  a  minimum  wage  scale  of  $45  and  $50 
a  month  for  operators  and  $120  for  dispatchers. 
No  appreciable  delays  in  the  operation  of  trains 
have  been  suffered  on  account  of  the  strike  and  the 
railway  officers  say  that  less  than  10  per  cent,  of 
the  employes  left  the  service  of  the  company  ami 
that  their  places  have  since  been  filled. 

David  Simon,  a  representative  of  a  Mannheim 
electric  manufacturing  firm,  was  recently  granted 
an  audience  by  the  grand  duke  of  Baden,  Germany, 
to  demonstrate  the  merits  of  a  new  printing-tele- 
graph device  that  has  just  been  patented  by  his  firm. 
Mr.  Simon  made  use  of  two  instruments  for  the 
purpose  of  showing  the  practical  value  of  the  in- 
vention. By  means  of  one  instrument  a  typewritten 
dispatch  was  sent  over  a  telegraph  wire.  This  wire 
was  connected  with  another  instrument  which  re- 
ceived the  message  and,  it  is  asserted,  delivered  it 
neatly  typewritten  with  great  speed  and  accuracy. 
The  company  says  that  the  messages  can  be  sent 
over  any  distance  by  wire.  The  Siemens  &  Halske 
Electric  company  of  Berlin  is  said  to  have  interested 
itself  in  the  patent  and  intends  to  introduce  it  into 
every  country. 


MISCELLANEOUS. 


W.  S.  Hutton,  in  his  "Steam  Boiler  Construction," 
states  that  "the  economy  that  may  be  obtained  by 
combustion  with  forced  draft  in  a  steam  boiler  is 
due  to  the  increased  rate  of  combustion  and  in- 
creased efficiency  of  the  heating  surfaces  produced 
by  it.  resulting  in  increased  boiler  power.  The  in- 
crease of  power  obtained  depends,  principally,  upon 
the  quantity  of  air  brought  into  intimate  contact 
with  the  fuel  in  a  given  time,  but  the  power  of  the 
boiler  may  generally  be  increased  from  40  to  160 
per  cent,  by  the  application  of  well-arranged  forced 
draft." 

The  Chicago  Edison  company  has  secured  the 
contract  for  furnishing  all  the  light  and  power  for 
the  Merchants'  Loan  and  Trust  building,  corner  of 
Adams  and  Clark  streets.  Current  will  be  supplied 
to   about   5,000    16-candlepower  incandescent   lamps 
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and  350  horsepower  in  motors  for  the  electric  ele- 
vators, ventilating"  fans  and  pumps.  The  contract 
also  includes  the  wiring.  Low-pressure  boilers  in- 
stalled in  the  building  will  supply  the  heating  sys- 
tem. The  building  is  a  12-story,  modern  office 
structure,  erected  by  Marshall  Field,  according  to 
plans  of  D.  H.  Burnham  &  Co.,  the  architects. 

The  South  Side  Mining  and  Milling  company's 
So  acres  of  zinc  and  lead  mineral  land  at  Galena, 
Ran.,  containing  10  mills  and  15  producing  mines, 
has  been  sold  to  Henry  Seeley  of  a  London  syndi- 
cate for  about  $500,000.  The  purchasers,  it  is  said, 
will  organize  a  $17,000,000  stock  company  to  oper- 
ate the  mines  and  will  erect  a  500-ton  mill  and  do 
the  deepest  mining'  ever  done  in  the  Missouri-Kan- 
sas zinc  belt.  The  syndicate  is  purchasing  zinc 
properties  extensively,  and  it  is  believed  in  time 
will  take  in  all  the  zinc  and  lead  plants  in  Missouri 
and  Kansas.  The  Kansas-Missouri  district  pro- 
duces seven-eighths  of  the  zinc  ore  of  America  and 
one-fourth  of  the  world's   supply. 


TRADE  NEWS. 


The  name  of  the  Osburn  Electric  Manufacturing 
company  of  Chicago  has  been  changed  to  the  Elec- 
tric Supply  company. 

The  Columbia  Incandescent  Lamp  company  of 
St.  Louis  has  recently  appointed  Shipman  &  Per- 
rine,  with  offices  in  the  New  York  Life  building, 
as  its  agents   in   Kansas   City. 

The  J.  M.  Atkinson  company  of  Chicago  has 
been  incorporated,  with  a  capital  stock  of  $10,000, 
to  manufacture  electric  machinery  and  supplies. 
The  incorporators  of  the  company  are  J.  Marshall 
Atkinson,  W.   R.  Pimlot  and  James  S.   Cummings. 

\\  .s.  Matthews,  St.  Louis,  dealer  in  electrical 
spc- ■  ..c:-.  recently  visited  Chicago  in  the  interests 
of  the  Stombaugh  land  anchor,  for  which  he  is 
agent.  He  reported  that  this  device,  although  only 
on  the  market  for  the  test  two  months,  has  sprung 
into    immediate   popularity. 

Sealed  proposals  are  being  invited,  until  May  10th, 
for  furnishing  the  office  of  public  buildings  and 
grounds,  Washington,  D.  C,  with  a  quantity  of 
electric-battery  supplies.  Full  information  can  be 
obtained  upon  application  to  Colonel  Theo.  A. 
Bingham,   Washington,    D.    C. 

The  export  department  of  the  General  Incan- 
descent Arc  Light  company  of  New  York  has  just 
issued  French,  Spanish  and  German  editions  of  its 
10-page  folder,  summarizing  the  products  of  the 
company.  This  neat  folder  covers  a  very  extensive 
line    of   electrical    manufactures. 

F.  C.  Willis,  the  manager  of  the  Chicago  branch 
of  the  CHng-surface  Manufacturing  company,  is 
said  to  be  building  up  a  fine  trade  for  his  firm's 
product  in  his  territory.  Mr.  Willis  will  be  pleased 
to  see  the  friends  of  the  Cling-surface  company  at 
his  office  in  the  Temple  Court  building,  225  Dear- 
born street. 

Professor  Henry  A.  Rowland,  of  Johns  Hopkins 
University,  who  invented  a  system  of  multiple  teleg- 
raphy   that    permits    the    transmission    of    a    dozen 


messages  over  a  single  wire  at  one  time,  is  said 
to  have  succeeded  in  organizing  a  stock  company, 
in  which  Brown  Brothers  are  said  to  have  taken  the 
principal  interest. 

The  Ferracute  Machine  company,  Bridgeton,  N. 
J.,  announces  that  it  has  three  exhibits  of  presses, 
dies  and  other  sheet-metal  machinery  at  the  Paris 
Exposition,  and  all  visitors  are  cordially  invited  to 
visit  them.  The  different  exhibits  are  located  in 
the  American  machinery  department,  the  United 
States  government  exhibit  and  the  Machinery  annex. 

The  American  Steel  and  Wire  company  closed 
12  of  its  mills  on  April  16th.  The  mills  which  are 
closed  had  a  daily  capacity  of  4,000  tons.  It  is  stated 
that  other  plants  of  the  constituent  companies  may 
also  be  closed.  Labor  troubles  in  the  building  in- 
dustry in  Chicago  and  other  cities  are  said  to  be 
one  reason  for  the  shutdown.  However,  John  W. 
Gates,  president  of  the  company,  gave  out  a  state- 
ment in  New  York  that  the  cause  of  the  closing 
down  of  the  mills  was  overproduction. 

The  American  District  Steam  company,  Lock- 
port,  N.  Y.,  is  making  preparations  for  an  active 
season  in  placing  the  Holly  system  of  distributing 
exhaust  steam  from  electric-light  and  street-rail- 
way plants  for  use  in  other  buildings.  The  Holly 
system  is  well  known  and  is  said  to  have  given 
entire  satisfaction  to  those  who  have  installed  it. 
It  is  used  in  many  of  the  most  important  towns  and 
cities.  The  advantages  derived  from  it  are  that  it 
requires  no  extra  fuel,  but  merely  uses  the  steam 
which  might  be  wasted  and  carries  it  through  mains 
for  further  use.  The  company  will  be  pleased  to 
mail  its  descriptive  catalogue  to  those  interested, 
as  it  asserts  that  where  the  Holly  system  is  installed 
S5  per  cent,  of  the  coal  is  saved. 

Pitt  &  Scott,  foreign  freight  brokers  and  express 
carriers,  39  Broadway,  New  \ork,  have  issued  a 
prospectus  setting  forth  their  plan  in  regard  to  the 
establishment  of  an  institution  in  London,  Eng- 
land, for  the  permanent  exhibition  and  sale  of  Amer- 
ican manufactured  goods.  The  exhibition  would 
have  as  its  object  the  bringing  of  foreign  consumers 
into  actual  contact  with  American  producers,  while 
relieving  the  latter  of  all  responsibility  and  reducing 
the  expense  to  a  merely  nominal  amount.  The 
"xhibition  is  intended  to  be  permanent,  and  it  will 
be  situated  in  the  most  central  part  of  the  city  of 
London.  A  monthly  bulletin  will  be  published  by 
the  exhibition  management,  calling  special  attention 
to  the  exhibitors  and  their  exhibits,  and  it  will  be 
widely  circulated  among  the  principal  importing 
houses  and  buyers  of  Europe.  For  particulars  and 
blank  forms  of  application  for  space,  etc.,  the  firm 
may  be  written  at  the  address  given  above. 

The  Consumers'  Carbon  company,  Lancaster,  O., 
has  issued  a  prospectus  setting  forth  its  recent  or- 
ganization and  its  plans  for  entering  the  carbon- 
manufacturing  field.  The  company  is  capitalized  at 
$500,000,  and  is  incorporate'd  under  the  laws  of 
New  Jersey,  to  manufacture  and  deal  in  electric- 
light  carbons  especially,  also  battery  carbons,  elec- 
trolytic carbons  for  smelting  purposes,  carbon  mo- 
tor and  dynamo  brushes,  carbon-making  materials 
and  machinery,  and  carbon  products  generally.  The 
company's   factory  will  be  located  in  what  is  said 


to  be  the  best  natural-gas  field  in  existence.  It 
will  have  a  daily  capacity  of  150,000  carbons,  will 
employ  about  160  men,  and  will  be  in  full  operation 
for  fall  deliveries.  The  buildings  will  be  con- 
structed, so  far  as  practicable,  of  brick  and  iron, 
making  them  practically  fireproof.  They  will  be 
mostly  one  story,  containing  50,000  feet  of  floor 
space,  and  will  occupy  a  property  of  five  acres,  al- 
lowing for  future  extensions.  The  following-named 
gentlemen  are  officers  of  the  company:  President. 
Albert  J.  Stahl;  vice-president,  George  P.  Rising; 
treasurer,  Peter  Brady;  secretary,  George  Zimmer- 
man; general  manager,  Edmund  Dickey.  These  gen- 
tlemen, with  William  H.  Gardner,  Dr.  H.  F.  Bill- 
meyer,  James  F.  Angel  and  Harry  H.  Picking,  con- 
stitute the  board  of  directors.  The  manufacturing 
will  be  under  the  supervision  of  Edmund  Dickey, 
general  manager,  formerly  secretary  and  manager 
of  the  American  Carbon  company  of  Noblesville, 
Ind.  The  company  is  offering  some  of  its  stock 
for   sale. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  an- 
nounces in  a  self-satisfied  manner  that  its  stock 
of  construction  material  is  in  good  shape  for  the 
spring  rush. 

The  Western  Electric  company  has  issued  some 
neat  and  comprehensive  bulletins  on  fan  motors. 
One  of  the  bulletins  describes  in  detail  the  various 
styles  and  sizes  of  direct-current  desk  and  bracket 
fan  motors  and  the  others  contain  information  and 
complete  descriptions  of  standard  ceiling  fans  for 
direct  current,  Arctic  ceiling  fan  motors  and  wall- 
switch  rheostats,  and  the  Tuerk  alternating-current 
ceiling,  desk  and  bracket  fans.  All  of  these  bulle- 
tins give  code  words  and  list  numbers.  The  West- 
ern Electric  company  manufactures  over  200  dif- 
ferent styles  and  sizes  of  fan  motors,  and  can  supply 
these  goods  for  no,  170,  220,  250  and  500  volts  for 
direct  current.  The  company's  alternating-current 
motors  are  supplied  for  voltages  of  52,  104,  no 
and  220  volts,  and  for  60,  125,  133  and  140  cycles. 

Charles  H.  Besly  &  Co.,  10  and  12  North  Canal 
street,  Chicago,  111.,  report  that  they  are  the  western 
representatives  and  carry  a  complete  stock  of  the 
Pecoia  machinery  paints,  which  have  been  on  the 
market  and  given  excellent  satisfaction  since  1862. 
Their  flat-steel  color  is  in  paste  form  for  engines, 
tools  and  general  machinery.  Egg-shell  gloss-en- 
amel finishing  paint  is  used  for  engines,  tools 
and  general  machinery.  This  paint  is  said 
to  be  dust-proof  in  10  minutes  and  dries  hard  in  30 
minutes.  It  is  sold  only  in  liquid  form.  The 
firm's  Dresden  machine  enamel  imparts  a  glossy 
a'ppearance  when  used  on  radiators,  gas  engines, 
etc.  A  color  card  will  be  sent  on  application. 
Among  other  products  Besly  &  Co.  handle  an  iron 
filler,  for  making  rough  castings  smooth,  and  Pe- 
cora  blow-hole  cement,  which,  it  is  said,  will  stand 
under  the  planer,  lathe,  file  and  other  finishing  op- 
erations. The  cement  comes  dry  and  is  worked  with 
a  knife.  It  stands  200  degrees  heat  and  is  gas  and 
air  tight.  Samples  of  the  cement  are  sent  free.  C. 
H.  Besly  &  Co.'s  May  catalogue  is  now  ready  for 
distribution  and  will  be  mailed  free  to  any  address 
on  request. 
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646,963.  House-telephone  System.  Frank  M.  Dunn, 
Baltimore,  Md.  Application  filed  December  17, 
189S. 

The  system  is  constructed  and  arranged  as  follows; 
An  annunciator  system  comprising  a  bell,  an  annunciator 
and  a  battery,  and  a  telephone  having  a  hook  lever  sup- 
porting a  receiver,  a  contact  point  in  the  telephone  cir- 
cuit, a  spring  in  contact  with  the  hook  lever  and  acting 
upon  the  release  of  the  receiver  to  throw  the  lever  into 
contact  to  close  the  telephone  circuit,  and  a  number  of 
telephones  in  electrical  circuir,  each  of  which  comprises 
a  simple  contact  transmitter  and  receiver,  and  a  receiver 
supporting  a  hook  lever,  and  a  push  botton  operating  to 
close  the  sigoal  circuit  and  to  ring  the  bell  in  operating 
the  annunciator. 

647.006.  Special  Apparatus  for  Electric  Baths.  An- 
tonio Maggiorani,  Rome,  Italy.  Application 
filed  December  31,  1897. 

An  electromedical  apparatus  is  described  which  com- 
prises a  regulable  battery,  an  annunciator  or  electric  bell 
in  circuit  therewith  provided  with  a  movable  core  and  a 
graduated  index  for  indicating  the  strength  of  the  cur- 
rent, in  combination  with  an  induction  coil  provided  with 
means  for  varying  the  intensity  of  the  secondary  current. 

647.007.  Apparatus  Employed  in  Wireless  Teleg- 
raphy. Guglielmo  Marconi,  London,  England, 
assignor  to  the  Wireless  Telegraph  and  Signal 
company.  Limited,  London,  England.  Appli- 
cation filed  June  13,  1899. 

In  a  receiver  for  electrical  oscillations  are  combined  an 
imperfect  electrical  contact,  a  local  circuit  through  it,  an 
induction  coil,  the  secondary  of  which  consists  of  several 
layers,  the  number  of  turns  in  the  oir.er  layers  being  less 
than  in  those  nest  the  primary,  a  capacity  connected  to 
one  end  of  the  primary,  a  conductor  connected  to  the  other 
end,  and  connections  between  the  ends  of  the  imperfect 
contact  aud  the  ends  of  the  secondary. 

647.008.  Apparatus  Employed  in  Wireless  Teleg- 
raphy. Guglielmo  Marconi,  London,  England, 
assignor  to  the  Wireless  Telegraph  aud  Signal 
company,  Limited,  London,  England.  Original 
application  filed  June  13,  1899.  Divided  and 
this  application  filed  December  26,  1899. 

The  receiver  described  in  this  patent  has,  in  addition  to 
the  features  mentioned  in  the  one  above,  a  condenser  in 
the  connection  to  the  inner  end  of  the  secondary. 


Issued  April  10,    /goo, 

647,009.  Apparatus  Employed  in  Wireless  Teleg- 
raphy. Guglielmo  Marconi,  London,  England, 
assignor  to  the  Wireless  Telegraph  and  Signal 
company.  Limited,  London,  England.  Original 
application  filed  June  13,  1899.  Divided  and  this 
application  filed  December  26,  1899. 


no.  647,031. 

In  this  receiver  there  are  combined  an  imperfect  elec- 
trical contact,  a  local  circuit  through  it,  an  induction  coil, 
the  primary  of  which  consists  of  two  wires  connected  in 
parallel  wound  in  two  layers,  the  secondary  of  which  is 
wound  in  sections,  each  consisting  of  several  layers,  a 
capacity  connected  to  one  .end  of  the  primary,  a  conductor 
connected  to  the  other  end,  and  connections  between 
the  ends  of  the  imperfect  contact  and  the  ends  of  the 
secondary, 


647,016.  Pressure  Regulator  for  Commutator 
Brushes.  Joel  O.  Moisson,  Charleston,  S.  C. 
Application  filed  January  25,  1900. 

Apparatus  for  regulating  the  pressure  of  commutator 
brushes  is  described.  It  is  provided  with  tensional  means 
for  holding  the  same  in  engagement  with  the  commutator, 
comprising  a  tension  scale  having  a  pointer  element,  and 
means  connected  with  the  pointer  element  which  are  en- 
gaged with  the  commutator  brush,  the  tensional  element 
of  the  commutator  brush  being  provided  with  means  for 
regulating  the  tension  thereof. 

647,023  to  647,026.  Heating  System.  Andrew  G. 
Paul,  Boston,  Mass.  Application  filed  April  25, 
1S96. 

The  heating  systems  described  are  controlled  by  .ther- 
mostats. 

647,031.  Electric  Arc  Lamp.  Josef  Rosemeyer,  Lin- 
gen-on-tbe-Ems,  Germany.  Application  filed 
May  31,  1899. 

The  lamp  has  a  glass  enclosing  the  arc  and  the  adjacent 
ends  of  the  carbons,  an  upper  cover  air-tightly  fitted  to  the 
top  of  the  glass  and  having  an  opening  for  the  upper  car- 
bon, slightly  larger  in  diameter  than  the  carbon,  a  chamber 
formed  above  the  plate  and  in  communication  with  the 
interior  of  the  glass  and  means  in  connection  with  the 
chamber  for  conducting  off  the  gases,  entering  it  from 
the  glass,  in  a  downward  direction.     (See  cut. ) 

647,071.  Electric  Indicator  for  Doors.  Ralph  H. 
Boardman,  New  Britain,  Conn.  Application 
filed  October  12,  1898. 

In  an  annunciator,  combined  with  two  electromagnets,  a 
pointer  moved  by  the  armatures,  a  casing  surrounding  the 
magnets  and  having  a  translucent  or  transparent  plate  over 
which  the  pointer  moves,  aud  an  electric  lamp  behind  the 
plate  in  a  circuit  branched  from  the  main  circuit,  are  the 
main  circuit,  a  button  therein  for  making  and  breaking  the 
circuit,  a  switchboard,  two  branch  circaits  running  there- 
from through  the  magnets  and  thence  to  the  button,  and  a 
switch  arm  for  throwing  either  of  the  branch  circuits  into 
connection  with  the  main  circuit. 

647,085.  Secondary  Battery.  Harold  S.  Gladstone, 
London,  England.  Application  filed  January  2, 
1900. 

An  electrode  for  secondary  batteries  is  described  con- 
sisting of  a  flattened  envelope  of  perforated  sheet  lead,  a 
mass  of  active  material  enclosed  by  the  envelope,  and  a 
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central  core  embedded  in  the  active  material  and  consist- 
ing of  a  strip  of  perforated  sheet  lead   having  end   lues  of 
::!ch  serve  as  distance  pieces  to  maintain   the  space 
for  the  active  material  between  the  core  and  the  envelope. 

647.097-  Railway  Signal.  John  Jorgenson,  San 
Francisco,  Cal.  Application  filed  August  22, 
1S99. 

Combined  with  a  line  of  track,  a  signal  including  a  con- 
cealing casing  and  a  globe,  one  movable  with  relation  to 
the  other,  are  means  for  operating  tin.-  signal  including  a 
vertically  disposed  solenoid,  a  weighted  core  movable 
into  and  out  of  the  solenoid,  a  cord  passing  therefrom 
over  a  joornaled  drum,  a  corresponding  cord  passing  over 
a  second  drum  upon  the  same  shaft  connecting  with  the 
signal,  so  that  the  energizing  of  the  solenoid  will  act  to 
signal,  and  a  latching  device  by  which  it  is  re- 
tained in  its  raised  position  after  the  solenoid  has  been  de- 
energized. 

647,101.  Battery  Case  for  Electro-medica!  Appa- 
ratus. James  H.  Mahler  and  Cleaveland  F. 
Dunderdale,  Chicago,  III.  Application  filed  Jan- 
uary 2,  1900. 

A  case  for  an  electromedical  battery  is  described. 

\2.  Brake  Mechanism  for  Electric  Cars.  Ulde- 
reque  E.  Maille,  Providence,  R.  I.  Application 
filed  December  29,  1S99. 

A  cone  friction-brake  mechanism  for  cars  propelled  by 
electric  motors  is  described. 


NO.    647,175 


647,155.  Automatic  Switch  for  Electric  Car-lighting 
Apparatus.  YVillard  F.  Richards,  Buffalo,  N.  Y., 
assignor  to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  June  5,  1S99. 

There  is  described  the  combination  with  a  dynamo  and 
its  switchboard  having  terminal  contacts,  of  a  switch  mem- 
ber capable  of  moving  toward  and  from  the  contacts,  a 
centrifugal  governor  or  bhifter  mounted  on  the  dynamo 
shaft  and  connected  with  the  switch  lever,  a  light  spring 
arranged  to  resist  the  initial  forward  movement  of  the 
lever,  and  a  heavier  spring  which  is  arranged  to  come  into 
action  after  the  light  spring  and  which  resists  the  subse- 
quent forward  movement  of  the  lever. 

647,168.  Safety  Appliance  for  Electric  Circuits. 
Elihu  Thomson,  Swampscott,  Mass.,  assignor 
to  the  General  Electric  company  of  New  York. 
Application  filed  January  18,  1S99. 

Combined  with  a  switch  for  electrical  apparatus  are  a 
manual  actuator  therefor  which  is  connected  with  the 
switch  by  a  mechanical  clutch,  and  an  electromagnet  con- 
trolled by  the  current  flowing  in  the  apparatus  for  sepa- 
rating the  switch  and  actuator. 

''47.175.  Transmission  of  Electrical  Impulses.  Fred- 
erick Bedell,  Ithaca,  N.  Y.  Application  filed- 
May  22,   1899. 

A  method  of  telegraphing  is  described  which  consists 
io  transmitting  over  a  circuit  a  series  of  rising  and  falling 
current  impulses  derived  from  a  sustained  source  of  elec- 
tromotive force,  whereby  the  inductive  disturbances  due 
to  variation  of  current  are  eliminated  from  that  portion  of 
the  circuit  comprised  within  the  source  and  confined  to  the 
portion  of  the  circuit  external  thereto,  and  combining  the 
impulses  according  to  a  prearranged  code.     (See  cut. ) 

647,177.  Storage-battery  Tank.  Rufus  N.  Cham- 
berlain, Dcpew,  N.  Y.,  assignor  to  Charles  A. 
Gould,  Port  Chester,  N.  Y.  Application  filed 
August  19,  1899. 

A  battery  tank  or  jar  provided  in  its  top  at  opposite  ends 
with  two  corresponding  series  of  notches  is  combined 
with  battery  plates  arranged  side  by  side,  each  provided 
at  its  upper  end  with  necks  which  project  laterally  in  op- 
posite directions  through  the  notches  and  have  their  upper 
sides  arranged  below  the  top  surface  of  the  jar,  and  a 
cover  which  rests  on  the  jar  and  projects  below  the  lop 
sur'ace  thereof  to  the  upper  sides  of  the  necks. 

647,184,  Electric  Headlight.  William  S.  Hamm, 
Chicago,  111.,  assignor  to  the  United  States 
Head  Light  company,  Buffalo,  N.  Y.  Appli- 
cation filed  January  17,  1900. 

In  the  headlight  are  a  case  mounted  on  standards 
adapted  to  be  secured  to  a  car  structure,  a  parabolic  re- 
flector secured  within  the  case,  a  conduit  receiver  adjust- 
ably secured  to  the  case,  a  conduit  engaging  the  receiver, 
and  an  incandescent  electric  lamp  located  within  the 
reflector. 

647,193.  Trolley.  James  B.  Lynch,  Waverly,  and 
George  B.  Griffin  and  John  A.  Simpson,  Elmira, 
N.   Y.     Application   filed   September  2,    1899. 

The  inventors  describe  the  combination  with  a  trolley 
pole  and  wheel  of  a  frame  mounted  on  the  wheel  support, 
vertically  swinging  spring-actuated  arms  pivotally  mounted 
upon  opposite  sides  of  the  frame,  grooved  rollers  carried 
by  the  arms  and  operated  by  them  to  engage  tha  sides  of 
the  line  wire,  and  lateral  projections  on  the  arms  to  receive 
the  bifurcated  trolley  cord,  whereby  the  arms  are  spread 
apart  to  disengage  the  rollers  from  the  line  wire. 

siO.  Electromagnetic  Engine.  Peter  B.  Wat- 
son, Philadelphia,  Pa.,  assignor  of  one-half  to 
George  W.  Carver,  Boyertown,  Pa.  Applica- 
tion filed  March  8,  1899. 

In  the  engine  are  combined  a  base,  a  casing  mounted 
thereon,  magnets  oppositely  arranged  and  carried  by  the 
casing,  an  armature  slidnbly  mounted  between  the  mag- 
nets, a  cut-off  mechanism  located  in  the  casing  and  con- 
sisting of  a  base,  posts  having  electrical  connections  with 
the  magnets,  and  a  swinging  arm  or  pivot  having  elec- 
trical connection  with  the  outside  current,  and  means  to 
operate  the  cut-off  mechanism  carried  by  the  armature  to 
cause  the  current  to  be  shifted  from  one  set  of  magnets  to 
the  other.     (See  cut.) 

647,217.  Electrolyzing  Apparatus.  Antoine  J.  O. 
Chalandre,  Louis  J.  B.  A.  Colas  and  Charles 
J.  Gerard,  Paris,  France.  Application  filed 
March  21,  1899. 

Combined  with  the  cathode  and  anode  compartments  of 
an  electrolyzing  apparatus  are  a  receiver  for  collecting  the 
gases  liberated  in  the  cathode  compartment,  a  mixing 
chamber,  a  pipe  or  passage  leading  from  the  receiver  to 
the  mixing  chamber,  a  pipe  or  passage  leading  from  the 
anode  compartment  to  the  mixing  chamber,  and  a  pipe  or 


passage  leading  from  the  mixing  chamber  back  into  the 
electrolyzing  apparatus,  whereby  the  electrolyte  therein 
may  be  recharged  with  the  gases  in  their  combined  state 
to  prevent  secondary  reactions  in  the  apparatus. 

647,219.  Electric  Arc  Lamp.  Walter  J.  Cochran, 
Le  Roy,  N.  Y.t  assignor  to  David  J.  Bissell,.  Le 
Roy,  N.  Y.     Application  filed  October  21,  1S99. 

The  lamp  has  converging  carbons  and  supports  for  the 
carbons,  means  to  permit  the  carbons  to  slide  freely  up 
and  down  on  the  supports,  a  vertically  movable  rod,  a 
working  magnet  on  each  side  of  the  rod,  armatures  in  the 
magnets,  the  armatures  being  attracted  away  from  the 
arcing  point  of  the  carbons  by  the  magnets,  means  of 
connection  between  the  armatures  and  between  the  same 
and  the  rod,  pivoted  carbon  clutches  movable  bodily  to 
lift  the  carbons,  and  pivoted  connecting  rods  between  the 
clutches  and  vertically  moving  rod. 

647,224.  Indicator  for  Railways.  Richard  H.  Foi'de, 
New  York,  N.  Y.  Application  filed  June  9, 
1899. 

The  indicator  is  operated  by  electromagnets. 

647.240.  Electrically  Driven  Mechanism.  Frank  J. 
Sprague,  New  York,  N.  Y.,  assignor  to  the 
Sprague  Electric  company  of  New  Jersey.  Orig- 
inal application  filed  July  27,  1898.  Divided  and 
this  application  filed  September  20,  1899. 

In  the  mechanism  are  leads  supplying  current,  two  sets 
of  positive  driving  gearing,  electric  motors  connected  to 
each  set  of  gearing,  and  series  connections  between  the 
armatures  of  the  motors  and  the  leads. 

647.241.  Brake  for  Hoisting  Mechanism.  Frank  J. 
Sprague,  New  York,  N.  Y.,  assignor  to  the 
Sprague  Electric  company  of  New  Jersey. 
Original  application  filed  July  27,  1898.  Di- 
vided and  this  application  filed  September  20, 
1S99. 

In  a  hoisting  mechanism  combined  with  two  driving 
shafts  are  brake  wheels  on  each  driving  shaft,  two  brake 
levers  for  each  brake  wheel,  a  brake-applying  rod  and  a 
brake-applying  spring  connected  with  each  pair  of  brake 
levers  to  draw  them  together,  toggles  to  separate  the  brake 
levers,  a  solenoid,  and  plungers  operating  in  opposite  ends 
of  the  solenoid  and  connected  to  the  toggles. 

647,250.  Electric  Metal-working  Apparatus.  Charles 
L.  Coffin,  Detroit,  Mich.  Application  filed  April 
19,   1899. 

An  apparatus  for  welding  and  working  metal  is  described, 
which  consists  of  the  frame,  a  multiple  of  pairs  of  clamps 
arranged  it  at  different  points  on  the  frame  and  a  movable 
electrical  furnace  adapted  to  be  moved  into  heating  rela- 
tion to  each  clamp  or  to  a  position  between  the  clamps. 


NO.    647,210. 

647,251.     Storage-battery  Suspension  for  Motor  Ve- 

"*hicles.     George  H.  Condict,  New  York,  N.  Y., 

assignor  to  the  Columbia  and  Electric  Vehicle 

company,  Jersey  City,  N.  J.,  and  Hartford,  Conn. 

Application   filed  July  30,   1898. 

A  motor  vehicle  having  a  downwardly  open  space  be- 
tween the  carrying  wheels  thereof  is  arranged  with  sup- 
porting devices  at  the  sides  of  the  space,  and  a  tray 
adapted  to  fit  into  and  be  sustained  by  the  devices  in  the 
space,  and  a  single  means  for  simultaneously  operating  a 
plurality  of  supporting  devices. 

647,254.  Centrifugal  Electric  Switch.  Edouard 
Cros,  Paris,  France.  Application  filed  Decem- 
ber 6,  1899. 

The  switch  combines  two  stationary  metallic  contact 
rings  in  the  circuit  but  insulated  from  each  other,  a  ro- 
tatable  shaft  extending  through  the  rings,  a  frame  fixed  on 
the  shaft  and  having  a  radial  bearing  arm  or  part,  a  rock- 
ing spindle  mounted  in  the  arm,  a  weighted  lever  fixed  to 
the  spindle,  a  spring  which  antagonizes  the  centrifugal 
force  acting  on  the  weighted  lever,  and  contact  fingers  or 
brushes  carried  by  the  rocking  spindle  and  adapted  to  be 
put  into  and  out  of  contact  with  the  stationary  rings  by  the 
rocking  of  the  spindle  through  the  influence  of  centrifugal 
force  and  the  antagonizing  spring. 

647,300.  Telephone  Signaling  System.  Newman  H. 
Holland,  Brookline,  Mass.,  assignor  to  the  Holt- 
zer-Cabot  Electric  company  of  Massachusetts. 
Application  filed  October  9,  1899. 

In  the  system  combined  with  a  signaling  device  at  each 
station  are  a  generator,  high-resistance  coils  for  the  sig- 
naling device  normally  in  multiple  with  the  line,  low- 
resistance  coils  for  the  signaling  device  normally  open- 
circuited,  and  means  for  connecting  the  high  and  low- 
resistance  coils  in  multiple  with  each  other,  and  in  series 
with  the  generator  when  the  generator  is  in  use, 

647,307.  Combined  Telephone  Exchange  and  Fire- 
alarm  System.  John  M.  Latimer,  Philadelphia, 
Pa.,  assignor  to  the  United  Pneumatic  Fire 
Alarm  Telegraph  company  of  New  Jersey.  Ap- 
plication filed  July  3,  1899. 

The  inventor  describes  the  combination  of  a  telephone 
apparatus,  a  telephone  exchange,  a  telephone  circuit  con- 
necting the  telephone  apparatus  with  the  telephone 
exchange,  a  local-alarm  apparatus  connected  to  the  tele- 
phone circuit,  between  the  telephone  apparatus  and  the 
telephone  exchange,  a  relay  it;  the  telephone  circuit,  which 
relay  is  at  the  exchange  and  is  responsive  to  the  currents 
controlled  by  the  local-alarm  apparatus  and  not  to  the 
telephone-signaling  and  talking  currents,  an  alarm-receiv- 
ing apparatus,  and  an  alarm  circuit  to  the  alarm-receiving 
apparatus  which  is  controlled  by  the  relay. 


64/.309.  Electric  Clock.  Adam  Liingen,  New  York, 
N.  Y.     Application  filed  August  19,   1899. 

An  electric  w lading  mechanism  is  described,  which 
comprises  a  citcuit  controller  and  a  notched  wheel  oper- 
ating it  at  regular  intervals,  an  electromagnet,  a  ratchet 
wheel  rotated  thereby  and  a  rock  shaft  moved  by  the 
ratchet  wheel  and  itself  moving  the  notched  wheel. 

t>47<353-  Coin-controlled  Apparatus.  Charles  A. 
Yale,  Burlington,  Vt,  assignor  to  Electa  C. 
Yale,  Charles  E.  Yale  and  Grace  Gertrude  Yale, 
Burlington,  Vt.     Application  filed  July  7,  1899. 

One  claim  reads:  In  a  machine  of  the  character  de- 
scribed, the  combination  with  the  coin  tube,  the  pivoted 
balance  arm,  the  coin  receptacle,  the  oscillating  rod  pro- 
vided with  a  catch  for  holding  a  coin  in  the  receptacle, 
the  pin  on  the  balance  arm,  the  spring  contact,  the  bat- 
tery, the  dial  provided  with  a  number  of  contact  pins 
near  the  edge,  the  hand  or  pointer  electrically  connected 
with  the  battery,  and  means  for  rotating  the  same,  the 
trigger  pivoted  to  the  hand,  and  the  contact  arm  thereof 
of  the  electromagnet  with  which  the  pins  are  electrically 
connected,  with  a  contact  plate  secured  to  but  insulated 
from  the  magnet,  the  incandescent  lamps  electrically  con- 
nected with  the  contact  piece,  the  armature  provided  with 
a  contact  piece,  and  the  conductor  connected  therewith  and 
with  the  battery. 

647,364.  Electrical  Gas  Lighter.  Harry  R.  Bennett, 
San  Francisco,  Cal.  Application  filed  February 
9,  1899. 

Combioed  in  the  device  are  a  gas  burner  or  jet  having  a 
contact  attached  to  it,  a  gas  cock,  a  stem  secured  to  the 
cock  and  carrying  an  insulating  sleeve,  a  shaft  adjustable 
in  the  sleeve  and  axially  in  line  therewith,  and  a  spring 
contact  mounted  on  the  shaft. 

647,414-  Electric  Switch.  Walter  F.  Jones,  Lon- 
don, England.  Application  filed  February  6, 
1900. 

In  the  switch  are  circuit-closing  means,  an  electromag- 
net rigidly  connected  therewith,  an  actuating  handle  and 
an  armature  connected  therewith  and  adapted  to  be  held  by 
the  electromagnet  when  magnetized. 

647,426.  Secondary-battery  Plate  and  Process  of 
Manufacturing  Same.  Pedro  G.  Salom,  Phila- 
delphia, Pa.,  assignor  to  the  Electrical  Lead 
Reduction  company,  Philadelphia,  Pa.,  and  Do- 
ver, Del.     Application  filed  November  1,  1898. 

The  mode  described  of  making  a  secondary  battery 
plate  without  the  use  of  a  support  plate  consists  in  com- 
pressing a  mass  of  spongy  lead  sufficiently  to  form  a 
coherent  homogeneous  mass  and  arresting  the  application 
of  pressure  before  the  mass  assumes  the  density  of  a  cist- 
lead  plate. 

647,434-  Electric  Arc  Lamp.  Royal  E.  Ball,  New 
York,  N.  Y.,  assignor  to  the  Ball  Electric  com- 
pany, Yonkers,  N.  Y.  Application  filed  May 
22,  1899. 

In  the  lamp  is  an  automatic  cut-out  in  the  shunt  circuit, 
the  cut-out  being  provided  with  adjacent  coils  of  coarse 
and  fine  wire,  the  outer  layer  of  the  coarse  wire  being 
bare  and  located  in  the  path  of  the  magnet  armature,  the 
latter  being  connected  with  the  outgoing  binding  post. 

647,436.  Automatic  Brake  for  Electric  Motors. 
Matthias  A.  Beck,  Milwaukee,  Wis.,  assignor 
to  Pawling  &  Harnischfeger,  Milwaukee,  Wis. 
Application  filed  January  9,  1S99. 

Combined  with  an  electric-motor  armature  shaft  are  an 
electromagnetic  brake  comprising  two  parts  provided  with 
opposing  friction  faces,  of  which  one  is  fixed  upon  and 
rotates  with  the  shaft,  and  the  other  is  non-rotatable  and 
movable  axially,  an  electromagnet  arranged  when  ener- 
gized to  hold  the  axially  movable  part  out  of  engagement 
with  the  other  and  means  tending  to  hold  the  axially 
movable  part  of  the  brake  in  contact  with  the  rotary  part. 
(See  cut.) 

647,442.  Secondary  Battery.  Clyde  J.  Coleman, 
Chicago,  111.    Application  filed  October  2,  1899. 

The  battery  combines  a  perforated  conducting  casing 
for  containing  the  active  material  and  provided  with  a 
flattened  upper  end  or  neck,  and  a  connecting  strip  or  bar 
having  an  inverted  U-shape  and  adapted  to  receive  the 
flat  neck  of  the  casing  between  its  vertical  members. 
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no.   647,436. 

647,454.  Electromagnetic  Traction  Apparatus  for 
Street  Cars.  George  N.  Moore,  New  York,  N. 
Y.     Application  filed  May  24,   1899. 

The  inventor  describes  magnetic  circuits  for  increasing 
the  traction  of  car  wheels  consisting  of  two  pairs  of 
car  wheels    and  axles,    rails  and  massive  iron  yokes  sup- 

Eorting  the  rails  in  combination  with  a  coil  or  stationary 
elix  about  each  axle,  the  coils  being  wound  for  producing 
like,  and,  therefore,  opposing  poles  in  the  rails  between 
the  wheels,  to  confine  the  circuits  to  the  yokes. 

Reissues. 
11,817  to  11,819.  Printing  Surface.  Claude  A.  O. 
Roscll,  New  York,  N.  Y.,  assignor  to  the  Amer- 
ican Lithographic  company  of  New  York.  Ap- 
plication filed  December  22,  1899.  Original 
Nos.  637,552  to  637,554,  dated  November  21, 
1899. 

In  these  inventions  there  are  outer  planographic  printing 
surfaces  of  electrolylically  deposited  zinc. 

Design. 
3-2.507.  Portable  Electric-lamp  Body.  John  Sloanc 
Meade,  Buffalo,  N.  Y.,  assignor  of  one-half  to 
William  Comerford,  Buffalo,  N.  Y.  Application 
filed  Fehruary  27,  1900.  Term  of  patent,  14 
years.  ,        ,        ,    ,;j 
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Armour  &  Co.'s  Power  Plant. 

In  the  presence  of  about  150  invited  gtiests  the  new 
power  house  of  Armour  &  Co,  Chicago,  was  for- 
mally opened  on  April  20th.  A  special  train  car- 
ried many  of  the  visitors  from  the  Van  Buren  street 
station  of  the  Lake  Shore  railroad  direct  to  the  power 
house  in  the  Union  Stockyards.  Here  the  guests 
were  hospitably  received  by  Mr.  J.  E.  Smith,  super- 
intendent of  motive  power  for  Armour  &  Co.  About 
two  hours  were  profitably  spent  in  inspecting  the 
plant,  and  after  a  luncheon,  served  by  Armour  &  Co. 
the  party  returned  downtown  by  special  train.  The 
guests  in  attendance  included  several  mechanical 
and    electrical    engineers    and   a    number    of    repre- 


third  street  and  Packers  avenue,  and  covers  nearly 
40,000  square  feet  of  ground.  It  is  built  of  brick 
and  steel  and  is  fireproof  throughout.  Fig.  2  on 
page  264  shows  an  exterior  view  of  the  building 
looking  northwest.  Fig.  3  is  a  cross-section  and 
Fig.  4  a  ground-floor  plan.  The  power  house  has 
an  extreme  length  north  and  south  of  200  feet  six 
inches  and  a  width  on  the  north  side  of  199  feet 
eight  inches.  The  west  side  is  but  160  feet  long, 
a  portion  of  the  southwest  corner  of  the  building 
being  cut  off  by  a  street.  A  longitudinal  brick  par- 
tition divides  the  power  house  into  a  boiler  room 
80  feet  wide  and  an  engine  room  86  feet  in  width. 
Fig.    1   gives  a  general   view   of  the   engine  room. 


Wickes  Bros.,  Saginaw,  Mich.  They  have  a  capac- 
ity of  375  horsepower  each  and  carry  a  working 
pressure  of  about  150  pounds.  Murphy  automatic 
stokers  are  used  to  feed  the  boilers.  Coal  is  un- 
loaded from  a  railroad  track  outside  the  building  and 
is  carried  by  means  of  a  coal  conveyor  to  a  Sted- 
man  crusher,  from  which  it  is  taken  by  means  of 
another  conveyor  and  dumped  into  the  coal  bins 
at  the  top  of  the  boiler  room.  The  furnaces  are 
fed  by  means  of  pendulum  chutes  from  these  bins. 
The  ashes  are  dumped  from  the  boilers  directly 
into  small  cars,  which  are  pushed  by  hand  to  a 
convej'or  that  connects  with  the  railroad  cars  out- 
side the  building.     The  coal-handling  machinery  was 
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sentatives  of  the  manufacturing  companies  whose 
machinery  or  products  are  in  use  in  the  station, 
together  with  representatives  of  the  press.  Among 
the  prominent  electrical  men  present  were  C.  C. 
Warren  of  Sandusky,  O.,  Herman  Andrae  of  Mil- 
waukee, T.  O.  Moloney  of  St.  Louis  and  R.  H. 
Fierce,  R.  E.  Richardson,  J.  Holt  Gates,  George  B. 
Foster,  Julian  Roe  and  Frederick  Nelson  of  Chicago. 

The  power  equipment,  which  has  been  nearly  a 
year  and  a  half  in  building,  supplies  light,  power, 
heat  and  refrigeration  to  all  of  the  buildings  and 
property  located  on  the  65  acres  of  ground  which 
Armour  &  Co.  occupy  in  the  stockyards.  With  the 
opening  of  the  new  central  plant  20  separate  engine 
and  boiler  rooms,  located  at  different  points  of  the 
grounds  and  containing  16  engines,  about  90  boil- 
ers and  17  ice  machines  are  replaced.  The  power 
house,  with  its  new  engines,  generators,  boilers  and 
equipment,  cost,  approximately  Si,ooo,ooo,  but  it 
is  estimated  that  through  this  centralization  of 
power  at  least  $150,000  a  year  will  be  saved  over 
the  former  cost  of  operation. 

The  power  house  is  located  at  the  corner  of  Forty- 


The  remainder  of  the  first  floor  along  the  west  wall 
is  separated  from  the  engine  room  by  a  glass  par- 
tition and  is  taken  up  by  blacksmith  and  repair 
shops  on  the  first  floor  and  machine  shops  above. 
The  main  portion  of  the  building  includes  the  en- 
gine and  boiler  rooms  and  has  an  elevation  of  62 
feet  six  inches  above  the  grade.  The  ammonia 
condenser  and  cooling  tower,  along  the  west  side 
of  the  power  house,  extend  to  a  height  of  about 
100  feet. 

Boilers  and  Boiler-room  Apparatus. 

Nearly  one-half  of  the  steam  necessary  in  the  op- 
eration of  Armour  &  Co.'s  plants  is  used  for  heating, 
cooking,  rendering  and  other  processes  in  the  pack- 
ing-houses and  allied  plants.  At  present  this  steam 
is  still  supplied  by  separate  boilers  at  different 
points,  but  during  the  coming  summer  a  set  of 
12  boilers  will  be  installed  in  the  power  house  for 
this  purpose.  The  steam  necessary  for  the  engines 
of  the  power  house  is  supplied  by  12  boilers,  set 
in  two  banks  of  six  each.  The  boilers  are  -of  the 
vertical  water-tube  type  and  were  manufactured  by 


installed  by  the  Berghoefer  Machinery  company  of 
Milwaukee.  A  50-horsepower  motor  drives  the  out- 
side conveyor  and  crusher,  and  a  30-horsepower 
motor  operates  the  inside  conveyor.  There  are  two 
brick  stacks,  one  for  the  12  boilers  already  installed 
and  the  other  for  the  12  heating  boilers  to  be  placed 
in  the  near  future.  Each  stack  is  225  feet  high,  with 
a  12-foot  flue,  and  has  a  capacity  of  5,000  boiler 
horsepower.  Between  the  stacks  are  two  16  by  8  by 
12-inch  duplex  feed  pumps.  Fig.  5  (page  265)  gives 
a  partial  view  of  the  boiler  room,  showing  the  unused 
stack  at  the  right.  At  the  north  end  of  the  boiler 
room  are  two  9  by  12-inch  triplex  condenser  pumps, 
shown  in  Fig.  6.  Each  is  driven  by  a  50-horse- 
power Card  motor. 

Engines  and  Generators. 

The  engine  room  is  large  and  very  well  lighted. 
Nearly  the  whole  of  the  south  wall  is  of  glass  and 
a  large  skylight  in  the  roof  extends  the  length  of 
the  room.  The  window  surface  of  the  entire  power 
house  amounts  to  about  20,000  square  feet,  wired 
glass  being  used  throughout. 

The  electrical  equipment   of  the  station   consists 
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of  both  direct  and  alternating-current  machinery, 
direct  current  being  used  for  motors  and  alternating 
current  for  incandescent  and  arc  lighting.  There 
arc  three  generating  units,  each  consisting  of  a  Cor- 
liss cross-compound  condensing  engine  direct-con- 
nected to  a  direct-current  generator  and  driving 
an  alternator  by  means  of  rope  drive  from  the 
engine  flywheel.  The  largest  of  the  three  engines 
is  shown  in  the  foreground  of  Fig.  1.  It  is  a  Bass- 
Corliss,    manufactured   by   the    Bass    Foundry   and 
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FIG.    2.       ARMOUR   A    CO.  S    POWER   PLANT. 

Machine  company.  Fort  Wayne,  Ind.,  and  has  a  rated 
capacity  of  2,000  horsepower.  Its  cylinders  are  32 
and  62  inches  in  diameter,  with  a  4S-inch  stroke. 
The  engine  has  a  speed  of  8s  revolutions  a  minute. 
Its  flywheel  is  20  feet  in  diameter  and  weighs  60 
tons.  The  steel  crank  shaft  was  made  by  the  Beth- 
lehem Iron  company.  Directly  connected  to  the 
engine  shaft  is  a  12-pole,  850-kilowatt,  direct-cur- 
rent Walker  generator.  It  is  designed  to  carry 
1.600  amperes  at  500  volts.  At  a  distance  of  35  feet 
between  centers  from  the  flywheel  is  a  350-kilowatt, 
alternating-current  generator,  driven  by  means  of 
rope  drive.  The  alternator  is  a  60-cycle,  1,100-volt 
machine,  and  revolves  at  360  revolutions  a  minute. 
It  is  excited  by  a  four-kilowatt,  115-volt  exciter. 

Generating  units  Nos.  2  and  3  are  duplicates. 
Each  of  the  engines  is  a  1,200-horsepower  Filer  & 
Stowell  Corliss  and  has  cylinders  24  and  46  inches 
in  diameter,  with  a  48-inch  stroke.  The  engines 
operate  at  80  revolutions  a  minute  and  are  specially 
built  for  use  with  electric  generators,  where  per- 
fect regulation  is  required.  The  total  weight  of  each 
engine   is   300,000   pounds.    The   flywheels   are   20 


FIG.   4.      ARMOUR   &    CO.  S    POWER   PLANT, — FIRST-FLOOR   PLAN. 


feet  in  diameter  and  weigh  75,000  pounds.  Each  en- 
gine is  connected  to  a  500-kilowatt,  10-pole  Westing- 
house  direct-current  generator,  giving  909  amperes  at 
550  volts.  From  each  flywheel  is  driven  a  180-kilo- 
watt,  1,100-volt,  60-cycle  alternating-current  gener- 
ator. Each  alternator  runs  at  600  revolutions  a  minute 
and  is  excited  by  a  iH-kilowatt  exciter.  The  cur- 
rent necessary  to  excite  the  alternating-current  gen- 
erators is  but  one-half  per  cent,  of  their  full  load. 
The  three  alternators  are  of  the  inductor,  single- 
phase  type,  and  were  made  by  the  Warren  Electric 
company  of  Sandusky,  O.  They  were  installed  by 
J.  Holt  Gates  &  Co.  of  Chicago.  Fig.  7  shows  the 
alternators  and  the  idler-pulley  arrangement  for  one 


of  the  rope  drives.  At  the  left  of  the  picture  is 
a  7%-kilowatt  Triumph  generator,  direct-connected 
to  a  Buffalo  Forge  company's  marine-type  engine. 
This  generator,  which  is  a  125-volt,  350-revolution 
machine,  is  to  be  used  to  excite  any  or  all  of  the 
alternators,  the  individual  exciters  being  kept  as 
auxiliaries. 

Switchboard. 

The  switchboard  (Fig.  8,  page  266)  is  of  pleasing 
and  compact  design.  It  is  42  feet  in  length  and 
eight  feet  high  and  consists  of  18  panels  of  gray 
Vermont  marble.  The  left  side  of  the  board  is  used 
for  alternating  current  and  the  right  side  for  direct 
current.     The   first   five  panels   on   the  alternating- 
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current  end  are  feeder  panels  and  contain  connec- 
tions and  instruments  for  10  lighting  circuits,  two 
on  each  panel.  Each  panel  contains  two  ammeters, 
four  fuses  and  four  oil-break  switches.  The  am- 
meters range  up  to  from  50  to  150  amperes.  The 
different  circuits  lead  to  the  packing-houses,  offices, 
wool,  lard  and  "oleo"  factories,  etc.,  while  one 
feeder  supplies  the  plant  with  lights. 

Panels  6,  7  and  8  are  alternating-current  gener- 
ator panels.     The  first  one  is  connected  to  the  No. 


All  the  voltmeters  and  ammeters  used  on  the 
switchboard,  both  for  alternating  and  direct  current, 
are  of  the  Wagner  Electric  Manufacturing  com- 
pany's manufacture.  They  are  illuminated-dial, 
dead-beat  instruments  and  their  fronts  are  all  of 
the  same  design.  The  oil-break  switches  are  of 
the  Falk  company's  make,  the  knife  switches  were 
furnished  by  the  Crouse-Hinds  Electric  company  of 
Syracuse,  N.  Y.,  and  the  circuit  breakers  are  of  the 
Ward   Leonard    type.     The    specifications    for  the 


FIG.    5.      ARMOUR   &    CO.'S    POWER    PLANT. — BOILER    ROOM. 

switchboard  were  drawn  by  Pierce,   Richardson   & 
Neiler  of  Chicago,  and  the  board  was  built  by  the 
Julius  Andrae  &  Sons  company  of  Milwaukee. 
Lighting  and  Power  Circuits. 

The  alternating-current  lighting  circuits  leading 
from  the  switchboard  supply  current  for  300  Ster- 
ling enclosed-arc  lamps,  50  of  which  are  used  for 
exterior  illumination,  and  10,000  incandescent-lamp 


1  or  350-kilowatt  alternator.  It  is  provided  with 
a  150-volt  voltmeter,  a  400-ampere  ammeter,  a  Gen- 
eral Electric  electro-static  ground  detector,  four 
double  fuses,  an  oil-break  switch,  a  Charles  Wirt 
rheostat,  a  circuit  breaker,  an  exciter  switch  and  a 
Chapman  voltage  regulator,  made  by  the  Belknap 
company,  Portland,  Me.  Panels  7  and  8  are  similar 
in  equipment,  except  that  they  are  each  provided  with 
two  double  fuses  and  a  200-ampere  ammeter.  The 
ninth  panel  is  used  for  the  separate  exciter.  It 
contains  a  150-volt  voltmeter,  a  100-ampere  am- 
meter, a  six-point  switch  for  taking  the  voltage  read- 
ing of  the  separate  exciter  or  any  of  the  other 
three  exciters,  a  Charles  Wirt  rheostat  and  a  100- 
ampere  knife  switch. 

The  next  three  panels  are  connected  to  the  three 
direct-current  generators.  The  first  two  control 
generators  Nos.  3  and  2,  and  have  mounted  upon 
each  of  them  a  600-volt  voltmeter,  a  1,200-ampere 
ammeter,  a  three-point  switch,  a  rheostat,  a  1,000- 
ampere,  double-pole  knife  switch  and  a  circuit 
breaker.  On  the  other  panel  the  instruments  are 
the  same,  except  that  the  ammeter  and  switch  have 
capacities   of  2,000  and   1,800  amperes  respectively. 


Refrigerating  System. 

To  provide  the  necessary  refrigeration  for  the 
packmg-houses  an  extensive  system  has  been  de- 
signed, most  of  which  is  already  installed.  Here- 
tofore separate  refrigerating  plants  have  been  in 
use  in  different  parts  of  the  grounds,  but  by  the  new 
system  the  machinery  will  all  be  located  in  the  new 
power  house.  At  present  there  are  installed  two 
large  Linde  ice  machines  or  ammonia  compressors. 
These  machines  are  shown  in  Fig.  1,  beyond  the 
three  electric  generating  units.  Each  compressor 
is  driven  by  a  Hamilton-Corliss  cross-compound 
condensing  engine,  with  cylinders  26  and  4S  inches 
in  diameter  and  a  48-inch  stroke.  The  Hooven, 
Owens  &  Rentschler  company  of  Hamilton,  O., 
was  the  builder  of  the  engines,  while  the  Fred  W. 
Wolf  company  of  Chicago  built  the  compressors 
and  installed  the  refrigerating  system. 

The  direct-expansion  ammonia  system  is  used. 
Ammonia  returning  from  the  expansion  coils  is 
compressed  by  the  Linde  machines  to  a  pressure 
ranging  from  140  to  220  pounds.  It  is  then  passed 
through  an  oil  trap  and  a  large  condensing  coil 
placed  on  the  roof  of  the  power  house.  The  room 
in  which  the  condenser  is  placed  is  about  32  feet 
wide  and  18  feet  high,  and  extends  along  the  whole 
west  side  of  the  power  house.  It  is  open  to  the  air, 
the  walls  being  built  like  shutters.  About  80,000 
feet  of  two-inch  wrought-iron  pipe  will  form  this 
condenser  when  completed,  only  about  one-half  of 
it  being  in  place  at  present.  The  ammonia  passes 
through  these  pipes  and  is  conder  sed  to  liquid  form 
by  cold  water  flowing  over  the  pipes.  The  liquid 
ammonia  then  passes  to  the  expansion  coils  in  the 
packing  or  refrigerating  rooms,  where  it  expands 
and  extracts  heat  from  the  pipes  and  surrounding 
substances,  thereby  doing  its  actual  cooling  or  re- 
frigerating work.  The  expanded  gas  is  then  drawn 
back  into  the  compressor  and  passes  through  the 
same  cycle  of  operation,  the  same  gas  being  used 
continuously. 

Armour  &  Co.  have  55  acres  of  cold-storage  ware- 
house floors  and  it  is  refrigerated  by  means  of  1,500,- 
000  linear  feet  of  two-inch  expansion  pipe.  Two 
additional  compressors  are  to  be  placed  in  the 
power  house,  and  when  the  refrigerating  system  is 
completed  it  will  have  an  ice-melting  capacity  of 
2,100  tons  for  a  day  of  24  hours.    A  small  six-ton 
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FIG.  6.      ARMOUR  &  CO.'S  POWER  PLANT. — MOTOR-DRIVEN 
CONDENSER    PUMPS. 

The  thirteenth  panel  receives  the  current  from  all 
three  direct-current  generators  and  is  equipped  with 
a  4,000-ampere  ammeter,  a  5,ooo-ampere,  550-volt 
Thomson  recording  wattmeter,  a  six-point  switch 
and  a  stand  for  the  use  of  portable  instruments. 

The  last  five  panels  control  the  direct-current 
feeders  that  carry  the  10  power  circuits.  -Each  cir- 
cuit is  provided  with  an  ammeter,  double  knife 
switch  and  circuit  breaker.  The  ammeters  range 
in  capacityirom  400  to  900  amperes,  and  the  switches 
are  of  5oo  and  800-ampere  capacities. 


sockets,  7,000  of  which  are  in  use.  The  greater 
portion  of  the  incandescent  lamps  are  of  the  110- 
volt,  16-candlepower  Buckeye  type.  As  the  alter- 
nating current  is  generated  at  1,100  volts  and  trans- 
mitted at  that  pressure  it  has  to  be  transformed  to 
no  volts,  the  pressure  of  the  lamps,  at  the  centers 
of  distribution.  For  this  purpose  about  40"  trans- 
formers of  the  Wagner  type,  ranging  in  size  from 
10  to  600  lights,  are  installed.  The  direct-current 
feeders  furnish  current  at  about  500  volts  for  over 
120  motors  at  various  points  on  the  grounds  and 
for  the  narrow-gauge  electric  trolley  railway  that 
is  used  for  the  transportation  of  meat  between  the 
buildings.  The  motors  aggregate  over  4,000  horse- 
power and  range  in  size  from  one  to  200  horsepower. 
They  are  all  belted  to  the  different  machines.  The 
Crocker-Wheeler  company  supplied  35  of  these  mo- 
tors, aggregating  791  horsepower.  Other  motors 
used  are  of  the  Card,  General  Electric,  Northern  and 
Bullock  types. 


auxiliary  refrigerating  machine  is  installed  in  the 
power  house.  It  is  connected  to  auxiliary  pipe  lines 
and  can  be  used  to  pump  out  and  test  any  coil 
in  the  system  and  also  to  charge  the  system  with- 
out any  interference  with  the  other  large  ma- 
chines. 

Auxiliary  Machinery. 

Above  the  ammonia-condenser  room  is  a  con- 
densing water-cooling  tower,  about  17  feet  high, 
which  is  designed  to  remove  20  degrees  of  heat 
from  4,000  gallons  of  water  a  minute.  A  Weiss 
steam  condenser,  capable  of  condensing  1,500  pounds 
of  steam  a  minute,  is  installed  in  the  southwest 
corner  of  the  boiler  loom.  Connected  with  it  and 
located  between  the  rope  drives  of  the  generating 
units  in  the  engine  room  are  two  air  pumps,  each 
capable  of  handling  2,000  gallons  of  water  a  minute. 
Spanning  the  main  portion  of  the  engine  room 
and   running   its   entire   length   is    a    25-ton   hand 
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crane,  with  a  55-foot  span,  made  by  the   Whiting 
Foundry  Equipment  company  of  Harvey,  111. 
Conclusion. 

Taken  in  its  entirety,  the  power  plant  of  Armour 
&  Co.  is  a  very  interesting  one.  It  has  been  de- 
signed to  have  a  total  engine  capacity  of  7.500 
horsepower  and  a  maximum  boiler  capacity  of  10,- 
000  horsepower,  which  probably  makes  it  one  of 
the  largest  isolated  power  plants  in  the  country. 
Mr.  J.  F..  Smith,  superintendent  of  motive  power 
for  Armour  &  Co.j  designed  the  plant  and  many 


The  Paris  Exposition. 

By  A.  DE  Courcv. 

The  United  States  is  'to  be  represented  at  the 
Paris  Exposition  by  a  handsome  building,  somewhat 
in  the  classic  style.  Along  the  quays  of  the  Seine 
has  been  erected  an  extensive  platform,  on  a  level 
with  the  ground  and  supported  at  the  water's  edge 
by  a  series  of  iron  columns.  This  has  been  de- 
signed  to  accommodate  the  buildings  of  the  various 
nations,  and  these  form  a  picturesque  line,  extending 
for  quite  a  distance  along  the  Seine,  commencing  at 


FIG.  S.       ARMOUR  A  CO  'S  POWER  PLANT. — SWITCHBOARD. 


of  its  most  interesting  features  and  has  supervised 
its  construction  throughout.  Pierce,  Richardson  & 
Neilcr,  consulting  engineers  for  Armour  &  Co.. 
were  the  electrical  consulting  engineers.  Mr.  C.  F. 
Hall  and  Mr.  Watson  Hurlburt  helped  to  develop  the 
plant  under  Mr.  Smith's  supervision. 


Electroplated  Ships. 

The  Navy  Department  has  received  a  report  show- 
ing the  record  of  the  American  steam  tug  Assist- 
ance, 'which  for  four  years  has  been  used  as  an 
experiment  in  electroplating  with  copper  as  a 
method  of  protecting  ships'  hulls  of  iron  or  steel. 
The  iron  plates  of  this  vessel  were  covered  by  a 
thin  copper  coating  applied  by  means  of  electricity. 
The  Assistance,  after  being  electroplated,  was 
launched  in  Jersey  City  on  February  22,  1895,  and 
from  that  time  until  last  winter  she  was  constantly 
in  the  water,  and  no  attempt  was  made  to  clean 
her  hull.  Upon  being  hauled  out  of  the  water  at  the 
Norfolk  navy  yard  the  craft  was  found  to  be  re- 
markably clean.  The  bottom  was  entirely  free  from 
barnacles  or  marine  growth  of  any  kind.  For  the 
year  previous  she  had  been  towing  in  the  lower 
waters  of  the  Chesapeake,  and  while  other  tugboats 
made  it  a  practice  to  haul  out  to  clean  bottoms 
every  four  weeks,  the  Assistance  remained  con- 
stantly at  work. 

The  electroplating  process  can  be  carried  out  on 
the  plates  before  they  are  fitted  to  the  frames.  In 
this  process  the  copper  is,  figuratively  speaking, 
fiwd  into  the  steel  plates  to  a  depth  of  about  one- 
thirly-second  of  an  inch.  The  time  required  to 
treat  a  plate  is  about  48  hours. 

The' cost  of  applying  the  copper  in  this  manner 
is  said  to  be  about  $3  a  square  foot.  The  cost  of 
the  method  of  sheathing  now  commonly  used  is 
aboul  $5  a  square  foot.  By  sheathing  is  meant 
the  English  system  of  planking  the  outer  skin  of 
riii  iron  or  steel  vessel,  countersinking  the  boltheads, 
and  then  fastening  copper  plates  to  the  wooden 
planking  after  the  manner  followed  on  wooden  ships. 
I''  the  copper  plates  were  applied  directly  to  the 
skin  of  an  iron  or  steel  vessel  galvanic  action  would 
result,  hence  the  necessity  of  the  inlerlayer  of  wood. 
The  disadvantages  attending  sheathing  are  the  in- 
creased weight  of  hull  and  the  disturbance  of  a 
el's   speed  lines. 

For  a  vessel  251;  feet  long  there  would  be  re- 
quired about  20  tons  of  copper,  by  the  electric 
ess.  If  covered  by  the  old-style  sheathing  of 
wood  and  copper  the  added  weight  is  more  than  too 
Ion  It  has  cm  11  been  found  that  the  tisc  of  wooden 
sheathing  between  the  iron  plating  and  the  copper 
sheathing  forms  a  galvanic  pile,  as  the  wood  in 
time  becomes  waterlogged,  thus  establishing  a  cur- 
rent between   the   copper  and  the   iron. 

It  is  claimed  that  as  much  as  $20,000  is  yearly 
expended  by  various  ships  in  the  transatlantic  trade 
as  the  result  of  overcoming  the  added  friction  caused 
by  fouling.  To  dock  one  of  the  big  ships  of  sev- 
eral well-known  lines  only  twice  a  year,  at  $7,500, 
would  bring  the  total  loss  per  craft  up  to  $35,000 
as  a  yearly  penalty  for  unprotected  bottoms.  The 
frictional  contact  of  water  against  copper  is  con- 
siderably less  than  against  iron,  as  a  painted  sur- 
face can  never  be  made  as  smooth  as  a  burnished 
1  opper  surface.  An  iron  vessel  with  a  speed  of 
20  knots  an  hour,  if  coated  with  copper,  would 
have,  it  is  calculated,  a  speed  of  21  knots  an  hour. 


the  Pont  des  Invalides  and  ending  at  the  Pont 
de'l  Alma,  having  on  the  opposite  bank  the  Horti- 
cultural Palais  and  the  Palais  des  Congres.  The 
series  of  buildings  commences  with  that  of  Italy, 
followed  by  Turkey,  after  which  comes  the  United 
States  building.  As  will  be  seen  in  Fig.  I,  this 
building  presents  an  imposing  appearance.  The  main 
body  is  a  square  form,  built  of  four  floors.  Above  is 
a  large  dome,  which  is  handsomely  ornamented.  In 
front  of  the  main  part  of  the  building  a  handsome 
portico  has  been  erected,  in  which  are  three  arched 
entrances,  two  of  which  span  the  pavement,  which 
passes  along  the  fronts  of  the  national  buildings. 
Underneath  the  portico  and  flush  with  the  front 
will  be  placed  a  fine  statue  of  George  Washington, 
executed  by  Daniel  Chester.  On  the  top  of  the 
portico  is  a  quadriga  with  the  Goddess  of  Liberty. 
A  series  of  eagles  will  be  placed  at  the  corners  of 
the  building,  and  on  the  top  of  the  dome  is  a  large 
eagle,  which  may  be  seen  from  a  great  distance. 
The  central  rotunda  has  a  series  of  balconies  at  each 
story.  Two  electric  elevators  of  American  make 
have  been  installed  in  the  interior.  Around  the 
building  will  be  arranged  rows  of  incandescent  lamps, 
outlining  the  structure  at  night.  The  total  height 
of  the  building  is  about  160  feet  and  it  measures 
85  by  90  feet.  The  dome  is  65  feet  in  diameter.  In 
front  is  to  be  placed  an  ornamental  boat-landing. 
A  system  of  boats  is  to  be  run  by  an  American 
company,  making  connection  with  the  Bastille-Char- 
enton  electric  road,  and  thus  connecting  the  Vin- 
cennes  annex  with  the  main  exposition  grounds. 
The  boats  will  land  at  this  pier.  The  United  States 
building  has  been  designed  by  Mr.  C.  A.  Coolidge 
of  Boston,  in  connection  with  M.  Morin  Goustiaux 
of  Paris.  It  has  been  constructed  in  white  staff, 
and  American  labor  and  material  have  been  used 
exclusively.  It  makes  a  good  showing  among  the 
buildings  of  the  other  nations,  both  by  its  height, 
the  measurement  from  the  top  of  the  dome  giving 
it  the  greatest  height  of  the  series,  and  by  its  solid 
and  rich  architectural  style.  Next  to  it  comes  the 
.Austrian  building  and  afterward  those  of  Great  Brit- 
ain, Belgium,  Norway,  Germany,  etc. 

Moving  Sidewalk  and  Intramural  Railway. 

It  has  been  quite  important  to  provide  sufficient 
means  of  transportation  through  the  exposition 
grounds,  especially  as  these  are  divided  into  two 
sections  and  visitors  will  be  obliged  to  cover  a 
long  distance.  In  1RS9  a  small  steam  railway  was 
used  for  this  purpose,  and  it  had  considerable  suc- 
cess, the  number  of  passengers  being  at  all  times 
great,  and  at  some  periods  the  road  could  not  meet 
the  demands.  The  commission  decided  that  for  the 
present  exposition  a  more  extensive  system  should 
be  adopted,  including  an  electric  moving  sidewalk 
and  a  small  electric  railway.  The  system  of  mov- 
ing sidewalk  adopted  is  a  development  of  that  used 
at  Chicago  and  Berlin,  but  this  time  it  is  to  be 
carried  out  on  a  more  extensive  scale.  Before 
awarding  the  concession  the  commission  had  a  series 
of  tests  made,  these  being  carried  out  at  Saint 
Ouen,  in  the  suburbs  of  Paris.  An  experimental 
circular  track  was  constructed,  being  a  miniature 
of  the  final  system,  and  containing  its  main  features. 


After  some  trial  it  was  found  to  work  satisfactorily, 
and  accordingly  the  system  was  erected  at  the  ex- 
position. The  general  appearance  of  the  elevated 
moving-sidewalk  platform  will  be  seen  in  Fig.  2. 
The  electric  railway  passes  underneath  the  moving 
sidewalk  at  this  point.  At  intervals  of  27  to  45 
feet  a  stout  framework  of  timber,  as  seen  on  the 
right,  upholds  the  superstructure,  consisting  of  a 
lower  planking,  with  the  platform  proper  somewhat 
higher  up.  The  platform  is  composed  of  two 
parts,  running  side  by  side,  the  high-speed  platform 
moving  at  eight  kilometers  an  hour  and  the  other 
at  four  kilometers.  In  this  way  one  may  pass  from 
the  fixed  platform  to  the  first,  then  to  the  second, 
without  difficulty.  In  order  to  go  around  curves, 
the  platform  is  made  in  sections  which  dovetail  one 
into  the  other  by  circular  portions,  making  a  kind 
of  hinge.  Under  the  center  of  each  platform  runs 
a  stout  iron  beam  which  rolls  upon  a  series  of  wheels 
placed  beneath  at  intervals,  and  it  is  thus  carried 
along.  At  each  side  of  the  main  beam  are  two 
smaller  rails  running  also  upon  a  set  of  rollers, 
keeping  the  platform  horizontal.  To  move  the  main 
rollers,  an  electric  motor  turns  a  shaft  by  inter- 
mediate gearing;  the  shaft  runs  across  and  is  pro- 
longed under  each  platform,  and  has  a  roller  cor- 
responding to  each  of  the  central  rails,  which  rest 
upon  it.  The  difference  in  the  speed  of  the  plat- 
forms is  caused  by  making  one  set  of  rollers  of 
double  the  diameter  of  the  other.  The  adhesion 
caused  by  the  weight  of  the  platform  is  sufficient 
to  insure  its  movement.  The  platform  takes  a  route 
covering  the  principal  points  of  the  exposition 
grounds.  It  goes  outside  for  a  part  of  its  course, 
being  built  above  the  sidewalk.  It  passes  by  the 
Esplanade  des  Invalides.  Quai  d'Orsay  and  the 
Champ  des  Mars,  returning  to  the  former  by  the 
Avenue  de  la  Motte  Picquet.  It  thus  forms  a  closed 
circle,  having  a  total  length  of  3,500  meters.  The 
platform  is  reached  by  a  series  of  stations,  a  dozen 
or  more,  situated  within  the  grounds. 

[A  more  detailed  account  of  the  electrical  opera- 
tion of  the  moving  sidewalk  is  given  in  the  Western 
Electrician  of  April  7th,  page  217. — Ed.] 

An  electric  railway  has  also  been  installed,  which 
follows  in  general  the  same  route,  but  passes  some- 
times overhead  and  at  others  on  the  level  or  below 
ground.  The  overhead  portion  is  supported  by  a 
series  of  iron  arches  which  pass  along  the  sidewalk, 
being  high  enough  to  permit  of  passing  under  them. 
In  Fig.  2  is  shown  a  view  of  the  track  where  it 
passes  at  level  underneath  the  structure  of  the 
moving  platform;  at  other  times  it  runs  in  a  cut 
below   the   surface,   this   being  necessary  at   certain 


FIG.   I.      THE  PARIS  EXPOSITION. — UNITED  STATES  BUILD- 
ING. 

points.  A  gauge  of  one  meter  has  been  adopted. 
A  series  of  staircases  gives  access  to  the  stations 
built  on  platforms,  and  electric  elevators  are  also 
provided  at  certain  points.  During  the  busiest  part 
of  the  day  the  trains  will  follow  each  other  at  in- 
tervals of  90  seconds,  making  40  trains  an  hour; 
the  average  speed  will  be  17  kilometers  an  hour. 
The  trains  will  be  made  up  generally  of  one  motor 
car  and  two  trailers,  the  former  having  82  places 
and  the  latter  62  each,  making  206  places  per  train. 
The  motor  cars,  one  of  which  is  shown  in  the  pic- 
ture, are  of  the  open  type  and  rest  upon  two  trucks 


April  28,   1900 


WESTERN    ELECTRICIAN 


267 


of  two  axles  each.  The  axles  carry  Westinghouse 
motors  of  30  horsepower.  Air  brakes  are  to  be 
used,  in  addition  to  the  ordinary  type.  The  current 
is  taken  to  the  cars  by  a  third  rail  of  the  same 
type  as  the  track  rails,  and  which  is  fixed  outside 
of  the  track  upon  porcelain  insulators.  The  differ- 
ent sections  will  be  assembled  end  to  end  by  copper 
plates  riveted  to  the  web,  thus  acting  as  fishplate 
and  rail  bond  combined.  By  the  method  of  con- 
struction used,  the  electrical  resistance  of  the  joint 
is  almost  negligible.  The  circuit  is  completed  by 
the  main  rails  of  the  track,  these  being  united  by 
rail  bonds.  The  current  will  be  brought  to  the 
conducting  rail  by  a  series  of  feeders,  these  being 
supported  along  the  side  of  the  track  upon  insu- 
lators. The  electric  railway  and  the  platform  are 
both  under  the  control  of  the  same  company,  the 
Compagnie  Generale  de  Transports.  The  current 
is  furnished  by  the  Moulineaux  station  of  the  Com- 
pagnie de  1'Ouest,  which  also  supplies  the  Ver- 
sailles-Invalides  electric  road,  this  station  containing 
Westinghouse  alternators.  To  transform  the  cur- 
rent for  the  road  a  sub-station  has  been  erected  near 


Table  I. — Engine-dynamos  in  the  French  Section. 


Engines. 


Society  Alsacienne  des Constructions  Me-  1 
cantques f 

Crepelle  &  Garand 

Societe  Turbine  de  Laval.  

Societe  Turbine  de  Laval 

Compagnie  de  Fines-Lille 

Piguet  et  Cie 

Gamier 

Gamier 

Dojardin  et  Cie 

Biltrix,  Nicolet  et  Cie 

P.  &  A.  Farcot 

Weyher  et  Richemond 

Weyher  et  Richemond 

Weyher  et  Richemond 

Delaunay-Belleville 

Societe  Anciens  etab.  Cai) 

Dujardin  et  Cie 

Societe  Anonyme  Hauts-Fourneaux  Mau-  I 
beuge I 

Soc.  des  Industries  Econ>inique  = 

(Charon  Gas  Motor.) 


Dynamos. 


1  Socie'te'  Alsacienne  des  Constructions  Me-  t 

"1      caniques f 

Eiablissements  Decauville 

Maison  Breguet 

Maison  Breguet 

Compagnie  de  Fines-Lille 

A.  Grammont 

Etablissement  Postel  Vinay 

Etablissement  Postel  Vinay 

Societe  1'Eclairage  Electrique , ... 

Societe  I' Eclair  age  Electrique 

P.  &  A.  Farcot 

Dayde  et  PillO  

Cie.  General  Electrique  Nancy 

Cie.  Electricite  et  Hydraulique 

Maisoo  Bregnet 

Cie.  Thomson-Houston 

Schneider  et  Cie,  Creusot 

t  Soc:ete  Anonyme  Hauts-Fourneaus  Mau-  ( 
1      beuge [ 

Cie.  Generale  Electrique  Nancy 


1,200 

1,200 

300 

300 

1,200 

600 

400 

135 

800 

350 

850 

1,000 

500 

1,000 

1.250 

1,200 

1.500 

500 


Direct.. 


Direct 

Diiect 

Direct , 

Three-phase 
Three-phase 

Direct 

Direct 

Three-phase 

Direct 

Two-phase.. 

56oJDirect 

2SojThree-phase 
560I  Three-phase 
700  Three-phase 


Three-phase 
Three-phase. 
Direct 


65  Direct.. 


1.350 
2.700 
6S0 
680 
1S0 
90 
-150 
150 
95 
760 
155 
2.240 


150 
190 
65 
230 

1,120 
260 


500 

250 
2  =  0 
250 
2,200 
2.200 
500 
500 

3.000 
250 
2.200 
250 
3.000 
2,200 
2,200 
5,500 
3,000 

250 

250 


Table  II  — Engine-dynamos   in-  the  Foreign  Section. 


Natiorali  y. 


England 

England 

England 

Holland 

Germany  — 

Germany 

Germany  — 
Germany  — 
Belgium...    . 

Belgium 

Belgium 

Austria    .... 

Austria 

Hungary 

Swiizerland. 
Switzerland 
Switzerland 

I-aly 

lt-ly 


Engines 


I 


Dyn  imo;. 


Robey 

Willa'ns  &Robinsoa.. 

Galloway 

Stork 

Augsburg 

Schuckert 

Borsig 

Lahmeyer .... ,.  .    ... . 

Carels. 


Robey 

Siemens  Brotners 

Mather  &  Piatt 

Electrotechnischs  com.' 

Helios  company 

Schuckert 


Bollmcks 

Van  der  Kerchove. 

Ringhoffer 

Erste  Bronner 

Lang 

Sulzer         

Escher-Wyss 

Mertz 

Tosi  

Tosi 


Siemens  &  Halske 

Lahmeyer 

Kolhen 

Cie.  Electricity  et  Hydrauhque 

Pieper 

Siemens  &  Halske 

Ganz  &  Co 

Ganz  &  Co 

Oerlikon  company 

Oerlikon  company 

Aiioth ." 

Schuckert     

Bacini 


indicated 

K  lo- 

500 

2S0 

2  400 

1.340 

500 

280 

500 

300 

1,900 

1,020 

2,000 

I.I20 

2,230 

1.250 

1,400 

7S5 

1,000 

560 

1. 100 

620 

1,000 

560 

1,600 

900 

910 

510 

1,200 

67O 

400 

250 

900 

500 

360 

200 

1  200 

675 

600 

3=>o 

Nature  of 
current. 


Direct 

Direct 

Direct 

Direct 

Monophase 
j  Direct 
<  Three-phase 

Three-phase 
\  Direct 
"1  Three-phase 

Three-phase 

Three-phase 

Three-phase 

Direct 

Three-phase 

Three-phase 

Monophase 

Three-phase 

Direct 

Direct 

Direct 


I.I20 

2.63o 

I.T20 
600 
480 

r.6oo 
100 
3to 

1.400 
95 
150 
I/O 


140 
180 

no 
135 
400 
1.350 
700 


250 

500 

250 

500 

2,200 

250 

5.000 

2.200 

250 

5.000 

3.000 

2.200 

2.200 

500 

2,200 

2.200 

2,200 

2.200 

500 

500 

500 


50 
50 

42 
50 


42 
50 
50 


Charon  gas  motors,  which  drive  the  small  gener- 
ators for  the  preliminary  work,  electric  cranes,  etc. 
As  to  the  nature  of  the  current  used,  the  machines 
may  be  divided  as  follows: 

Direct  current,  19  units,  total 8,160  kilowatts 

Alternating  current,  monophase,  two  units,  total 

1,270  kilowatts 

Two-phase  current,  one  unit 480  kilowatts 

Three-phase  current,  17  units,  total.  .10,335  kilowatts 


Total   20,245  kilowatts 


electric  elevators,  etc.  The  tables  above  show  the 
different  exhibitors  in  the  French  and  foreign  dy- 
namo rooms,  and  the  capacity,  voltage,  etc.,  of  each 
machine. 

Fig.  3  (page  268)  is  a  view  taken  in  the  Austro- 
Hungarian  section,  just  back  of  the  main  dynamo 
room.  Here  Ganz  &  Co.  are  erecting  two  alter- 
nators, one  of  which  is  shown.  This  is  connected 
to  a  horizontal  compound  engine.  Above  the  ma- 
chine  has   been   mounted   a   crane   of   considerable 


FIS.    4        THE   PARIS   EXPOSITION  — INCLINED 
ELECTRIC   ELEVATOR. 

the  exposition  grounds,  where  the  transformers  and 
rotary    converters    have    been    installed. 

Generation  of  Electrical  Energy 

The  Exposition  Commission  has  recently  pub- 
lished the  rules  relating  to  the  production  of  elec- 
trical energy  for  the  different  sen-ices,  of  which 
the  ioilowing  is  an  abstract,  together  with  a  list 
of  the  different  systems  and  makes  of  dynamos,  en- 
gines, etc..  which  will  be  in  operation  in  the  two 
dynamo  rooms  set  apart  for  the  purpose.  The  cur- 
rent is  to  be  produced  entirely  by  direct-connected 
units  with  condensing  engines.  The  steam  will  be 
supplied  from  the  two  boiler  rooms  corresponding 
to  each  section,  containing,  like  the  dynamo  rooms, 
French  and  foreign  makes  respectively.  The  ma- 
chines installed  will  be  considered  as  exhibits,  and 
will  compete  for  prizes.  Each  unit  is  to  be  provided 
with  a  switchboard,  containing  the  necessary  ap- 
paratus for  regulation  and  protection,  as  well  as 
measuring  apparatus  of  a  type  approved  by  the  com- 
mission. The  current  delivered  to  the  switchboards 
v. ill  be  at  the  following  voltages: 
Direct  current,  240-280  volts. 

Alternating  current,   monophase,  2,200  volts;   peri- 
odicity.  50. 
Alternating  current,  two-phase,  2,200  volts;  perio- 
dicity, 42.5. 
Alternating    current,    three-phase,    2,200,    3,000    and 

5.000  volts;   periodicity,   50. 
Alternating  current,  three-phase,  2,200  volts;  perio- 
dicity. 42. 

The  administration  will  have  made,  wdth  the  per- 
sonnel of  the  exhibitors  and  at  their  expense,  a  series 
of  tests  to  determine  whether  the  engines  and 
dynamos  are  sufficient  to  supply  the  power  neces- 
sary. The  groups  to  be  installed  number  38,  of 
which  19  belong  to  the  French  section  and  an  equal 
number  to  the  foreign  section.  The  two  tables  give 
a  list  of  the  machines  which  are  installed  in  the 
two  main  dynamo  rooms.  The  ensemble  of  38  units 
will  furnish  20,245  kilow-atts,  while  the  37  steam 
engines  have  a  total  of  36.035  indicated  horsepower, 
to  which  is  to  be  added  the  120  horsepower  of  the 


FIG.    2.      THE   PARIS   EXPOSITION. — MOVING 

The  machines  furnished  by  the  different  nations 
may  be  divided  as  to  total  power  as  follows: 

France 19  units 8,075  kilowatts 

Germany 4  units 4,175  kilowatts 

England  3  units 1.900  kilowatts 

Belgium  3  units 1.740  kilowatts 

Austria 2  units 1.410  kilowatts 

Italy  2  units 1,025  kilowatt" 

Switzerland 3  units 950  kilowatts 

Hungary   1  unit  670  kilowatts 

Holland  1  unit  300  kilowatts 

The  electrical  energy  furnished  by  these  machines 
is  designed  for  the  lighting  and  power  service  of  the 
exposition  in  general,  including  the  operation  of  the 
different  electric  motors  used  by  the  exhibitors  in 
various   parts   of  the  buildings,   for  the   service   of 


SIDEWALK   OVER   SURFACE   ELECTRIC   RAILWAY. 

size,  the  top  beams  being  supported  by  iron  up- 
rights, connected  by  light  iron  arches.  On  the  top 
runs  a  heavy  carriage,  carrying  a  track  for  the  two 
lifting  carriages;  these  are  provided  with  three-phase 
motors,  and  are  also  arranged  to  be  worked  by  hand. 
Inclined  Elevators. 
A  system  of  electric  inclined  elevators  is  to  be 
used  to  mount  to  the  galleries  of  the  exposition 
buildings.  As  will  be  seen  in  Fig.  4,  it  consists  of 
an  inclined  way  at  an  angle  of  30  degrees,  having  a 
series  of  rollers  at  short  intervals,  these  being 
formed  of  a  connecting  shaft  having  a  wheel  at  each 
end.  Over  the  wheel,  o'n  each  side,  passes  a  flex- 
ible and  flat  chain,  this  being  endless,  and  passing 
underneath  to  complete  its  course.     The  chain  has 
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a  scries  hi  projections  on  the  inside,  adapted  to  re- 
ceive the  end  of  a  short  plank  which  extends  across, 
forming  a  platform.  This  system  is  sufficiently  flex- 
ible tn  permit  its  turning  around  at  the  top  and 
1... tl.. in  ni  the  course.  It  is  moved  by  an  electric 
placed  at  the  top  under  the 
platform.  The  balustrade  is  arranged  so  as  to 
at  tile  same  rale  as  the  platform,  by  pulleys 
which  may  be  seen  in  the  iront  of  the  picture.  This 
system  has  been  in  use  For  some  time  in  New  York 
and  al  if  the  large  dry-goods   houses  in 

Paris,  where  it  has  given  good  satisfaction;  and  it 
decided  to  adopt  it  tor  a  number  of  elevators 
at   the    exposition.     The   length   of   the   platform    is 
about  ,*o  feel  and  it  moves  at  the  rate  of  two  feet 
ind,  which  permits  it  to  elevate  2.000  passen- 
n  hour,  or,  by  crowding,  3,000.     The  rate  of 
fare  established  is  two  cents  a  person.    Some  of  these 
elevators  are  operated   by  a  succession   of  wooden 


Foundations  for    Electrical    Machinery, 
3v  P.  I.  Panamolo. 

Electrical  machinery,  above  all  other  kinds,  should 
be  provided  with  a  substantial  foundation,  and  the 
lack  of  this  one  feature  alone  has  been  the  direct 
cause  of  the  failure  of  good  machines  to  give  the 
proper  service.  The  writer  has  noticed  in  many 
instances  some  very  efficient  electrical  machines 
laboring  along  under  the  defects  of  a  poorly  con- 
structed foundation  for  a  floor  or  a  case.    __ 

There  are  two  reason  why  this  ought  not  to  be. 
One  is  that  just  so  soon  as  the  machine  settles  at 
any  portion  all  of  the  bearings  are  thrown  out  of 
alignment  throughout  the  entire  machine,  and  then 
v..  have  binding  and  heating  of  the  parts,  frequently 
to  such  an  extent  that  the  bearings  burn  out  and 
have  to  be  relincd  with  babbitt  or  other  hard  metal, 
involving  loss  of  time  and  expense.     The  best  rem- 
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drums,   about   18  inches  in  diameter,  placed   three 
part,  and  carrying  an  endless  strip  of  flexible 
material,  sufficiently  thick  to  permit  its  being  used 
as  a  platform. 

Japanese  Tariff. 

The  Japanese  tariff  for  the  present  year  places  a 
duty  on  electric-light  apparatus  or  instruments  and 
parts  thereof  of  10  per  cent,  ad  valorem;  on  phono- 
graphs and  parts  thereof,  23  per  cent,  ad  valorem; 
on    telephones   and  parts   thereof,    10   per   cent,    ad 
valorem;   on  telegraph  or  galvanized  wire,  29.4318 
cents   per    100  kins,  a   kin  representing  600   grams 
of  tiie  metric  system.     The  same  wire  may  be  im- 
1    from   Germany   and   Great  Britain   under  a 
roil   entional   duty  of   12.7488  cents    per    100   kins. 
I  1  [1  graph  wire,  all  other  than  of  iron  and  steel,  is 
subject  to  a  general  duty  of  20  per  cent,  ad  valorem 
and  a  conventional  duty  with  Germany  of  five  per 
cent,  ad  valorem.     Detonators  and  fuses  are  dutiable 
at  13  per  cent,  ad  valorem.     Cars  and  carriages  for 
railways  are  dutiable  at  10  per  cent,  ad  va- 
Submarine    telegraph    cables    and    under- 
.1    1   U  graphic   lines  or  cables   are  dutiable   at 
to  per  cent,  ad  valorem. 


these  bolls  and  set-screws  should  be  straightened. 
If  the  settling  of  the  floor  has  caused  the  box  bear- 
ings to  wear  off  the  bolts,  as  at  (F),  Fig.  7,  these 
bolts  should  be  replaced  writh  new  ones.  Of  course, 
if  the  ends  of  the  set-screws  are  snapped  off,  as  at 
(G),  Fig.  8,  the  stubs  should  be  drilled  out  of  the 
frame  and  new  screws  substituted.  If  the  settling 
of  the  floors  has  caused  the  threads  to  be  stripped 
from  the  bolts,  as  at  (H),  Fig.  9,  the  bolts  may  be 
removed  and  new  threads  cut,  but  it  is  best  to  use 
new  ones.  Often  the  settling  of  the  floor  will  cause 
the  weight  of  the  machine  to  shift  in  such  a  way 


Paraguay. 

By  the  courtesy  of  the  Philadelphia  Commercial 
mil  the   Western   Electrician   is  in   receipt  of  a 
pamphlet  entitled  "Notes  on  Paraguay"  and  edited 
by   Enrique   Plate  of  Asuncion.    The  text  and  ad- 
ements  of  the  little  book  are  printed  in  Eng- 
lish,  and,   mi    i.ir  as  it  goes,  the    work    is  entirely 
itable.     The  greater  part  of  the  "Notes"  is  de- 
to  verba  mate,  a  plant  used  to  make  a  bev- 
erage resembling  tea,  which  is  the  principal  article 
of  export  from    Paraguay.     This   is  the   only  refer- 
1  . 1 . ■ .    I.,  the  industries  of  the  country:     "Industries 
are  in  their  infancy;  they  cannot  be  otherwise  until 
agriculture  advances  so  far  as  to  be  able  to  encour- 
iliem."     Apparently,    therefore,    there    is    little 
demand  for  American  machinery  in  Paraguay.  How- 
ever,  Mr.  Plate  assures  all  who  are  interested  that 
hi     is   at   their   service   in    the   matter  of  dispensing 
information  about  the  country. 
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that  considerable  strain  will  be  thrown  upon  a  few 
bolts  and  the  nuts  will  be  split,  as  at  (1),  Fig.  10. 
There  is  no  way  to  repair  such  a  nut,  and  a  new 
one  must  be  put  on.  If  the  washers  are  broken,  as 
in    Fig.    10a,  then  replace  with  new  ones. 

Loosely  constructed  foundations  will  create  end- 
less troubles  among  the  box  bearings  of  any  elec- 
trical machine,  particularly  if  it  be  of  a  high-speed 
type.  The  higher  the  speed,  the  firmer  the  founda- 
tion should  be,  unless  the  machine  is  very  light.  In 
Fig.  11  is  shown  a  common  way  in  which  the  boxes 
are  found  in  high-speed  machines  which  are  un- 
fortunately placed  on  weak  or  unreliable  founda- 
tions. The  constant  jarring  accompanying  the  work- 


"That  automobile  driver  of  yours  smelled  dread- 
fully of  peppermint.'1 

"That  was  my  idea.  You  couldn't  notice  the 
gasoline,  could  you?" — Automobile  Magazine. 


AN    SECTION    OF    FOREIGN   DYNAMO   ROOM. 

edy  is  to  do  away  with  the  liability  of  heating  of 
parts  as  a  result  of  settling  floors,  etc.,  by  using 
the  proper  materials  and  design  in  the  construction 
of  the  foundation.  This  will  be  referred  to  further 
on.  The  second  reason  why  settling  foundations  are 
disastrous  to  the  good  service  of  electrical  machines 
is  that,  the  parts  being  thrown  out  of  alignment,  the 
scraping  of  portions  of  the  mechanism  against  met- 
als may  strike  sparks  and  ignite  a  fire.  The  insur- 
ance people  have  records  showing  that  fires  have 
been  started  in  electrical  plants  in  this  way. 

In  Figs.  1  to  5  are  presented  several  illustrations 
of  stonework  foundations.  In  the  first  is  shown  the 
usual  way  in  which  two  stones  rest  upon  each  other 
in  a  piece  of  masonry.  In  time  they  work  over  to 
one  side  and  the  upper  stone  (A)  inclines  far  enough 
to  the  right  to  permit  settling  at  (A),  so  that 
the  upper  portion  of  the  foundation  work  is  weak- 
ened. Then,  if  rounded  stones  are  used,  as  in  Fig. 
2,  and  the  surfaces  meet  as  at  (B),  the  faces  are 
liable  to  slip  over  each  other,  as  at  (C),  Fig.  3. 
Sometimes  the  stones  are  pointed,  as  at  (D),  Fig. 
4,  or  as  at  (E),  Fig.  5.    About  the  best  sort  of  stone 
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is  the  kind  with  flat  surfaces  presented  at  the  sides, 
or  partly  square,  so  that  the  setting  will  be  firm 
and  devoid  of  inclined  or  pointed  stones.  If  filled 
in  with  cement,  of  course,  the  work  will  be  much 
strengthened,  and  this  is  frequently  done,  but  even 
then,  care  should  be  taken  in  the  selection  of  the 
stones,  to  avoid  perfectly  round  ones,  if  possible, 
and  use  those  sorts  which  will  fit  together  well  and 
permanently. 

Bolts  are  bent  as  a  result  of  the  settling  of  founda- 
tions of  electrical  apparatus.  All  electrical  machin- 
ists have  come  into  contact  with  many  just  such 
cases  of  broken  and  bent  bolls  and  set-screws  in 
their  machinery  as  are  illustrated  in  the  drawings. 
When  a  machine  settles  so  as  lo  cause  one  side  to  go 
lower  than  the  other,  the  bolts  in  one  side  of  the 
frame  often  become  strained  and  twisted  at  (F),  as 
in  Fig.  6.    When  the  foundation  is  again  leveled  up 
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ing  of  the  machine  gives  the  nuts  and  bolts  an  op- 
portunity   to    work   loose. 

The  threadwork  of  nuts  and  bolts  is  such  that 
the  tendency  is  to  throw  the  nut  outward  from  the 
head  of  the  bolt,  and  unless  the  nut  binds  on  some- 
thing, the  parts  are  liable  to  loosen.  In  Fig.  11 
the  loosening  of  the  bolts  has  allowed  the  box  to 
drop  outward,  as  shown  at  (J).  To  fix  this  by  sim- 
ply tightening  the  nuts  means  a  recurrence  of  the 
trouble  in  a  few  days.  The  best  way  is  to  put  the 
foundation  in  shape,  thus  removing  the  cause  of 
the  trouble,  and,  then  drill  a  pin-hole,  as  at  (K),  Fig. 
12,    and   drive   a   steel   pin   through   both   box   and 
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frame,  as  shown.  This  pin  will  serve  to  steady  the 
box  and  prevent  its  working  away  from  the  seat. 

In  Figs.  13  and  14  are  graphically  delineated  rea- 
sons for  good  foundations  in  the  setting  up  of  elec- 
trical machinery  which  uses  any  piping  for  carrying 
oil  for  lubrication  purposes,  etc. 

In  the  limited  amount  of  piping  employed  about 
electrical  machinery  and  apparatus  in  general,  there 
should  be  care  employed  in  the  selection  of  the 
foundation.  In  Fig.  13  is  shown  one  way  in  which 
a  pipe  is  set  up,  and  which  usually  settles  so  much 
at  the  center  that  the  part  (M)  will  pull  out  or 
break  at  the  threadwork,  due  to  the  weight  of  the 
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parts  at  (L),  the  only  bearings  being  at  (N  N).  In 
Fig.  14  is  shown  a  good  way  to  overcome  defects 
of  this  sort.  The  strap  (P)  is  made  of  wrought-iron 
and  hooped  about  the  pipe  at  its  weakest  supporting 
point  and  strapped  up  to  a  beam  or  any  woodwork 
overhead  by  means  of  a  connecting  bolt  or  rod  (O). 
This  will  hold  the  outfit  firmly  and  prevent  settling 
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foundation  work  at  one  side  or  the  other  of  the 
bearing.  The  fact  that  the  shaft  is  thus  pulled  out 
of  shape  in  order  that  it  can  conform  itself  to  the 
conditions  of  the  foundation  invariably  results  in 
heating  and  binding  of  the  parts,  and  will  produce 
endless  difficulty  with  the  same  until  the  foundation 
is  rectified  and  the  sprung  shaft  taken  out  and  trued. 


SMALL  ENGLISH    RAILWAY    PLANT.  —  ENGINES    AND    GENERATORS. 


to  such  extent  as  to  cause  springing  and  probably 
breaking  of  the  pipe. 

In  Figs.  15  and  16  I  show  the  well-known  trouble 
to  electrical  engineers  and  machinists  of  box  bear- 
ings becoming  troublesome  in  consequence  of  the 
settling  of  floors  and  other  foundations  of  the  ma- 
chinery.    In  the   first   of  these   diagrams,   the   box 


I 


15 


Fig.  17  is  a  drawing  of  a  set  of  cogs  in  gearing 
which  is  running  correctly  so  far  as  the  proper 
alignment  of  the  teeth  is  concerned.  Consequently 
cog  (D)  meshes  correctly  with  the  base  (E)  and  the 
gearing  revolves  smoothly  and  without  friction. 
In  Fig.  j8,  however,  the  same  gearing  is  shown 
under  conditions  of  a  bad  foundation.  The  founda- 
tion will,  for  example,  settle  at  one  side  of  the 
machine,  permitting  the  parts  at  that  side  to  go 
down   a   fraction   of  an   inch.     All   of  the   parts   of 
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Small  English  Railway  Plant. 

The  Kidderminster  and  Stourport  tramway  is 
operated  and  owned  by  the  British  Traction  com- 
pany of  London.  It  is  claimed  for  this  plant  that 
it  is  entirely  of  British  construction,  including  en- 
gines, generators  and  switchboard  apparatus,  as  well 
as  motors,  cars,  trucks  and  trolley  materials.  It 
has  been  stated  by  English  consulting  engineers,  in 
regard  to  municipal  specifications,  that  American 
electric-railway  apparatus  should  be  preferably  in- 
stalled. The  apparatus  in  this  plant,  shown  in  Figs. 
1  and  2,  is,  however,  almost  entirely  of  English 
construction. 

The  engines  and  generators  were  supplied  by  the 
Brush  Electrical  Engineering  company  of  Lough- 
borough, Leicestershire,  England.  The  generators, 
as  will  be  noted  in  Fig.  1,  are  of  the  six-pole  type, 
the  armatures  of  which  are  very  large  diameter. 
Mordey's  patent  chord  winding  is  used.  A  drum 
armature  is  employed,  whose  end  connections  are 
arranged  on  cast-iron  end  drums.  The  armature 
coils  arc  carefully  insulated  and  securely  fastened 
into  core  slots  with  hardwood  keys.  These  gen- 
erators supply  a  current  of  190  amperes  at  full 
load,  the  electromotive  force  being  550  volts.  The 
speed  of  the  generators  is  235  revolutions  per  min- 
uie,  and  the  ventilation  of  the  armature  is  said  to 
be  extremely  good,  holding  the  temperature  eleva- 
tion remarkably  low.  The  maximum  load  of  the 
machine  may  be  25  per  cent,  higher  than  the  rated 
full  load,  or  250  amperes.  The  air  gap  on  these  ma- 
chines is  said  to  be  very  small.  Carbon  brushes  are 
employed,  similar  to  those  used  in  American  practice, 
while  it  is  interesting  to  note  that  the  magnetic 
circuit  breakers  and  measuring  instruments  on  the 
switchboard  shown  in  Fig.  2  are  of  the  American 
type   of  construction. 

The  generators  are  direct-connected  to  single- 
crank,  vertical,  compound,  enclosed  engines  of  the 
Raworth  Universal  type.  These  engines  were  man- 
ufactured by  the  Brush  Electrical  Engineering 
company  at  its  Falcon  Works,  England.  Each  en- 
gine is  capable  of  developing  200  indicated  horse- 
power, with  a  maximum  of  200  brake  horsepower 
at  235  revolutions  per  minute.  The  engines  operate 
at  this  speed  at  a  steam  pressure  of  130  pounds. 
The  high-pressure  cylinder  is  20  inches  in  diameter, 
with  12-inch  stroke,  while  the  low-pressure  cylin- 
der is  30  inches  in  diahieter. 

The  engines  are  supplied  with  steam  from  Bab- 
cock  &  Wilcox  boilers,  each  having  a  heating  sur- 


FIG.     2.       SMALL    ENGLISH    RAILWAY    PLANT. — VIEW    SHOWING    SWITCHBOARD. 
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and  its  bearings  are  shown  in  a  perfectly  orderly 
condition,  there  being  no  strain  at  any  point  due 
to  the  pulling  down  of  the  frame  of  the  machine 
where  the  foundation  has  sunken.  In  Fig.  16  the 
same  bearing  is  shown  in  an  exaggerated  form, 
with  the  shaft  sprung  at  (A)  and  (B),  between  the 
points  (C  C),  in  consequence  of  the  settling  of  the 


the  machine  on  that  side  must  shift  their  position, 
and  in  so  doing  the  gears  become  tipped  and  the 
cogs  fail  to  mesh  evenly,  and  one  side  may  bind,  as 
at  (F),  while  the  opposite  side  opens  more  than  is 
necessary.  The  cog  may  also  be  perfect  in  form,  as 
in  Fig.  19,  previous  to  the  settling  of  the  parts,  but 
will  become  worn  oft  at  the  edges  of  the  cog,  as  at 
(G),  Fig.  20,  under  the  influences  of  the  wrongful 
position.  The  remedy  is  to  procure  a  level  and 
tools,  and  go  to  work  at  the  foundation  and  set  it 
up  to  its  proper  form,  and  then  repair  the  machinery. 


face  of  1,280  square  feet,  and  are  capable  of  evap- 
orating 3,500  gallons  of  water  per  hour.  There 
are  also  in  operation  two  direct-acting  feed  pumps 
feeding   from    an    adjacent   hot-well    tank. 

The  line  is  4.5  miles  long  and  a  3%-foot  gauge  is 
used,  with  girder  rails  weighing  75  pounds  to  the 
yard. 


Appleton,  Minn.,  voted  to  construct  an   electric- 
light  and  water  system  at  a  cost  of  $15,000. 


All  the  structural-iron  workers,  sheet-metal  work- 
ers, bricklayers  and  painters  employed  on  the  North- 
western elevated  railroad  went  out  on  a  strike  on 
April  20th,  because  non-union  laborers  were  build- 
ing the  temporary  stations  along  the  route.  Despite 
the  strike,  it  is  expected  that  the  road  will  be  com- 
pleted on  May  31st  by  the  help  of  non-union  men. 
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American  Institute  of  Electrical  Engineers.  Phi'adelphia,  Pa., 
May  16th. 

National  Electric  Light  association,  Chicago,  III.,  May  22d  to 
24th. 

Independent  Telephone   association,  Cleveland.  O..  June    12th 

imion  of  Railway  Telegraph  Superintendents.  Detroit, 
Mich.,  June  20th. 

Northwestern  Electrical  association.  Waupaca,  Wis.,  June  26th 
to  28th. 

Canadian  Electrical  association.  Ottawa,  Oct..  June  271I1  to 
29  tb. 

International  Association  of  Municipal  Electricians,  Pittsburg, 
Pa..  September  25th  to  271b. 

American  Electro -therapeutic  association,  New  York.  Septem- 
ber 25th  to  27th. 

American  Street  Railway  association,  Kansas  City,  Mo..  Octo- 
ber 16th  to  19th. 

Automobile  Show.  New  York,  N.  Y.,  November  10th  to  24th. 


There  is  a  movement  on  foot  to  make  some  recog- 
of  the  work  of  the  volunteer  electricians  who 
performed  such  valuable  service  in  assisting  the 
corps  of  engineers  of  the  United  Slates  army  to 
prepare  harbor  defenses  before  and  during  the  war 
with  Spain.  Speaking  of  the  results  of  these  labors, 
'  li  n  John  M.  Wilson,  chief  of  engineers,  said: 
"To  the  volunteer  electrical  corps  and  other  civilian 
employes,  working  in  conjunction  with  small  de- 
tails from  the  battalion  of  engineers,  under  the 
general  supervision  of  engineer  officers,  upon  gen- 
eral projects  previously  prepared,  is  greatly  due  the 
creditable  and  extraordinary  feat  of  having  at  least 
a  preliminary  line  of  mines  in  position  at  each  im- 
portant harbor  within  10  days  after  the  declaration 
of  war."  It  is  now  proposed  to  give  these  electrical 
volunteers  certificates  of  service  to  show  the  char- 
acter of  the  work  done  by  the  holders.  They  have 
nothing  to  show  for  their  patriotic  labors,  though 
they  gave  their  country  ungrudgingly  technical 
service  of  great  value  and  often  risked  their  lives 
in  doing  it.  Nothing  that  can  be  made  the  basis  of 
a  financial  claim  is  asked — simply  a  certificate  hav- 
ing the  force  and  effect  of  an  honorable  discharge 
in  other  respects.  This  is  certainly  a  small  favor, 
and  Congress  should  promptly  sanction  this  recog- 
nition, which  is  asked  by  the  secretary  of  war. 


The  League  of  American  Municipalities  is  not 
exerting  itself  overmuch  to  bring  about  the 
joint  investigation  of  municipal  and  private  electric- 
lighting  plants  to  which  it  agreed  at  its  Syracuse 
convention  of  last  September.  It  is  true  that  in  ac- 
cepting the  offer  of  the  National  Electric  Light  as- 
sociation to  bear  half  the  expense,  the  league  stipu- 
lated that  its  acceptance  was  conditioned  on  the  rais- 
ing of  its  half  of  the  necessary  funds  by  special  dona- 
tions. But,  so  far  as  known,  no  very  strenuous  ef- 
fort has  been  made  by  the  municipal-ownership  men 
to  raise  the  necessary  amount.  The  National  Elec- 
tric Light  association  has  pledged  itself  to  bear  one- 
half  of  an  expense  not  exceeding  $5,000,  and  made 
its  offer  in  good  faith,  but  the  league  is  backward. 
A  few  days  ago  Secretary  Porter  of  the  electric-light 
association  appeared  before  a  meeting  of  the  execu- 
tive committee  of  the  league  in  New  York  and  again 
called  the  subject  to  its  attention,  but  the  committee 
deferred  further  action  on  the  proposition  until  the 
Charleston  meeting  of  the  league  on  December  12th 
next.  This  is  very  disappointing,  and  indicates  that 
the  municipal-ownership  advocates  have  little  real 
confidence  in  the  soundness  of  their  contention  or 
else  that,  among  them  all,  there  is  not  enough  pub- 
lic spirit  (and  the  public  weal  is  one  of  their  rallying 
cries)  to  provide  the  money  for  a  fair  investigation. 


its  largest  representative  is  a  successful,  active, 
prosperous  and  going  concern.  While  it  will  be 
noted  that  with  sales  of  $22,000,000  the  company  re- 
ports a  total  profit  of  over  $5,000,000,  it  is  to  be 
observed  that  much  of  this  profit  is  from  the  in- 
come or  sales  of  securities  owned  by  the  com- 
pany, and  that  the  actual  profit  on  the  manufactur- 
ing business  is  about  17  per  cent.,  which  is  not, 
perhaps,  excessive.  The  electrical  public  is  more 
intimately  concerned  in  the  General  Electric  com- 
pany as  a  producer  of  electrical  apparatus  than  as  a 
factor  in  the  operations  of  Wall  street,  interesting 
and  fascinating^  as  the  latter  relation  undoubtedly  is, 
and  so  it  is  satisfactory  to  see  from  the  annual  re- 
port that,  while  the  prices  have  been  maintained  at 
a  level  to  give  a  large  profit,  the  returns  on  the 
actual  manufacturing  business  are  ample  but  hardly 
exorbitant. 

Since  its  reorganization  the  company  seems  to  be 
firmly  established  on  a  satisfactory  financial  basis, 
and  there  will  be  few  to  cavil  at  its  success,  so  long 
as  the  manufacturing  business  is  exploited  for 
merely  a  fair  and  reasonable  profit.  One  thing  in 
the  report  to  be  commended  is  the  writing  off  of 
$2,000,000  in  the  famous  patent  account,  which 
stood  at  $8,000,000  as  late  as  two  years  ago,  and 
was  reduced  to  $4,000,000  at  the  time  of  the  last 
annual  report.  The  "patents,  franchises  and  good- 
will" of  the  company  are  now  valued  at  $2,000,000, 
which  more  nearly  approximates  a  reasonable 
amount.  Undoubtedly  the  day  of  inflated  valua- 
tion of  electrical  patents  has  passed,  and  it  is  to  be 
hoped  that  the  harassing  patent  litigation  of  former 
days  has  gone  with  it    too. 


Someone  has  broached  the  feasibility  of  driving 
large  ships  by  gas  engines,  the  gas  to  be  generated 
on  shipboard.  At  first  glance  the  scheme  seems  im- 
practicable, but  it  appears  that  the  Navy  Depart- 
ment has  been  called  upon  to  supply  technical  in- 
formation for  experiments  now  being  conducted  by 
one  of  'he  largest  manufacturing  corporations  in 
the  country.  The  purpose  is  to  test  the  feasibility 
and  advantage  of  propelling  a  ship  through  power 
derived  from  gas  engines  supplied  by  gas  generated 
on  the  vessel  itself.  Thus  the  coal,  instead  of  being 
consumed  under  the  boilers  to  make  steam,  will  be 
treated  in  retorts  aboard  the  ship  to  drive  out  the 
gas,  which  would  supply  the  engines.  The  coke 
thus  produced,  it  is  asserted,  would  furnish  all  the 
fuel  needed  to  reduce  the  coal.  The  purpose  of  the 
experiment  is  to  ascertain  whether  the  weight  of 
the  gas-producing  plant  and  gas-consuming  engines 
would  be  so  much  less  than  the  ordinary  plant  of 
steam  boilers  and  engines  and  the  saving  of  space 
sufficient  to  warrant  the  adoption  of  the  new  sys- 
tem. As  staled  before,  it  would  seem  that  all  these 
conversions  would  be  uneconomical,  even  if  the 
plan  be  not  impracticable  in  other  respects.  How- 
ever, the  economic  possibilities  of  the  gas  engine 
are  just  beginning  lo  be  realized,  and  it  may  be  that 
this  form  of  motor  is  destined  to  play  a  part  in 
ship  propulsion.  It  would  be  interesting,  also,  to 
have  some  calculations  as  to  the  possibility  of  stor- 
ing, under  pressure,  gas  to  be  used  in  operating 
the  main  engines  of  ships. 


While  the  General  Electric  company  lias  its  en- 
emies as  well  as  its  friends,  we  think  that  electrical 
men  generally  will  be  disposed  to  congratulate  it 
(jii  the  fine  showing  it  makes  in  its  annual  report. 
1 1  is  a  g 1  thing  for  the  industry    as  a  whole    that 


Those  interested  in  the  manufacturing  industries 
of  the  country  will  find  in  the  annual  report  of  Mr. 
Theodore  C.  Search,  president  of  the  National  As- 
sociation of  Manufacturers,  presented  at  the  fifth 
annual  convention  of  that  body  in  Boston  on  Tues- 
day, a  comprehensive  review  of  the  industrial  con- 
dition of  the  country.  Mr.  Search's  address  is 
rather  long  (it  contains  over  12,000  words),  but  it 
is  a  carefully  prepared  document  that  will  be  found 
useful  by  every  student  of  contemporaneous  manu- 
facturing development.  Naturally,  the  writer  de- 
votes much  attention  to  the  condition  and  possibili- 
ties of  American  foreign  trade.  "To  get  the  proper 
\icw  of  the  situation,"  he  says,  "it  is  necessary  to 
look  further  than  the  borders  of  our  own  country. 
The  commercial  and  political  events  of  the  past  two 
years  have  materially  changed  our  position  among 
the  nations,  and  we  now  have  a  place  and  a  part  in 
the  world's  affairs  which  the  United  States  never 
has  occupied  before.  American  manufacturers  no 
longer  measure  their  productive  capacity  by  the 
consuming  power  of  their  home  markets,  for  the 
world  is  their  market  and  all  people  of  the  earth 
are  their  customers.  While  as  yet  there  is  no  indi- 
cation that  the  output  of  our  factories  is  approaching 
the  limits  of  what  our  people  can  consume,  there  is 
still  less  evidence  that  our  foreign  markets  are  likefo 
to  lessen  their  takings  of  our  products." 

The  reciprocity  treaty  with  France  now  awaiting 
action  in  the  Senate  is  of  considerable  interest  to 
electrical  manufacturers.  Mr.  Search  notes  thai 
some  American  industries — the  making  of  dynamos 
and  arc  lamps  among  them — are  excluded  from  the 
French  tariff  reductions  given  to  other  articles  of 
American  manufacture.  However,  it  is  said  that 
there  is  little  prospect  that  the  treaty  .vill  be  ratified. 
Shippers  of  electrical  apparatus  will  be  gratified 
lo  know  that  Mr.  Search  and  his  association  are 
heartily  in  favor  of  a  uniform  national  freight  classi- 
fication. They  support  the  proposed  amendment  to 
the  interstate-commerce  law  provided  by  Senate  bill 
1.439,  generally  known  as  the  Cullom  bill.  This 
bill  provides  that  the  Interstate  Commerce  Com- 
mission shall  be  authorized  and  required  to  prepare 
and  publish  within  one  year  from  the  passage  of 
the  act  a  classification  of  freight  articles  and  rules, 
regulations  and  conditions  for  freight  transportation, 
which  shall  be  known  as  the  National  Freight  Classi- 
fication. Provision  is  also  made  for  the  hearing  of 
the  complaints  of  any  carrier  or  shipper  against 
such  classification,  and  for  such  amendments  as  may 
be  necessary  to  remove  any  injustice  to  carriers  or 
shippers.  It  is  to  be  hoped  that  such  a  national 
classification  may  be  adopted  and  that  it  will  remove 
the  discrimination  in  rates  against  electrical  appa- 
ratus of  which  the  National  Electric  Light  associa- 
tion has  complained. 
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ANNUAL  REPORTS. 


General  Electric  Company. 

As  the  result  of  the  reorganization  of  the  com- 
pany and  prosperous  times  the  General  Electric 
company  issues  a  good  report  for  the  year  ended 
January  31,  1900.  The  profits  for  the  year  were 
$5,479,130.20;  dividends  and  interest  on  debentures, 
$1, 282,670.67;  reduction  in  patent  account,  $2,000,- 
000;  addition  to  surplus,  $2,196,499.53.  President 
Coffin  says:  "The  rapid  adoption  of  electricity  for 
operating  all  kinds  of  machinery,  its  application  in 
naval  and  marine  service  and  to  chemical  uses,  and 
the  introduction  of  electric  street  vehicles,  have 
resulted  in  the  design  and  manufacture  of  many 
new  electrical  appliances  by  your  company.  Mean- 
while the  demand  for  those  motors,  lamps  and  gen- 
eral supplies  which  have  long  been  standard  with 
your  company  has  been  well  maintained." 

Following  are  tabulated  statements  showing  the 
state  of  the  business  on  the  date  mentioned: 


Consolidated  Balance  Sheet  of  January  31.  1°Q0. 


-  .    ..  .  ■  ■ 


Consolidated  Profit  and  Loss  Account  ot  January  31,  1900.. 


J  Bnd.  IjUjj  'J 


-     The  profit  on  actual  sales  was  $3,So5,S5o.i8. 

From  Vice-president  Griffin's  leport  these  state- 
ments are  taken: 

The  increase  over  last  year  in  orders  received  is  51  per 
'  .-■it.    Tin.-  increase  in  each  class  is: 

Apparatus    orders 67.4  per  cent,  over  last  year. 

Supply    orders   3S.    per  cent,  over  last  year. 

Incandescent   lamp   orders 34.2  per  cent,  over  last  year. 

Over  142,000  separate  supply  orders  were  received,  of 
which  only  623  were  in  excess  of  $1,000,  the  average  of  all 
being  $59.  Over  10,000,000  incandescent  lamps  were  or- 
dered during  the  year.  There  were  11,807  customers  on 
oar  books  at  the  close  of  the  fiscal  year. 

About  S7  per  cent,  of  the  year's  orders  were  on  our 
standard   terms  of  payment— cash   within   60  days. 

ORDERS   RECEIVED    FOR   THE    LAST   FIVE    YEARS. 

Fiscal  vear  ending  January  31,  1S96 $13,235,016 

Fiscal  vear  ending  January  31,  1S97 11.170,319 

Fiscal  year  ending  January  31,  1S9S 14.3S2.342 

Fiscal  vear  ending  January  31,  1S99 17,431,32? 

Fiscal  year  ending  January  31,  1900 26,323,626 

Manufacturing  and  Engineering. 

Vice-president  "Rice's  report  is  of  much  interest. 
Somewhat  abridged   it  is  as   follows: 

The  great  increase  in  our  orders  has  strained  our  fac- 
tory facilities  to  the  utmost,  notwithstanding  the  liberal 
additions  heretofore  made  to  our  machinery  and  build- 
ings. We  were  fortunate  in  having  completed  and 
equipped,  at  the  Schenectady  works,  the  large  machine 
shop  mentioned  in  my  last  report.  This  shop  is  now 
crowded   with   work. 

There  have  been  erected  at  the  Schenectady  works 
during  the  past  year  a  forge  shop  of  16,000  square  feet  and 
a  storage  building  of  12,000  square  feet. 

Additions  aggregating  about  55,000  square  feet  have 
also  been  made  to  the  drafting  room,  pattern  shop,  punch 
press  shop  and  brass  foundry,  all  substantial  buildings 
of  brick  and  iron  construction. 

The  large  iron  foundry  which  was  completed  about  a 
year  ago  has  been  found  inadequate  and  an  extension  of 
about  40,000  square  feet  is  no»v  under  way. 

An  extension  to  building  No.  23,  of  about  40,000  square 
feet,  has  been  started.  This  is  needed  to  take  care  of  the 
increased  demand  for  switchboards,  controllers  and  simi- 
lar apparatus. 

At  the  Lynn  works  we  have  completed  a  further  ex- 
tension to  our  steel  foundry,  of  about  18,000  square  feet. 
Also  the  new  building  for  the  manufacture  of  meters 
and  instruments,  mentioned  in  mj  last  report,  is  now  so 
crowded  that  a  further  increase  of  7,000  square  feet 
has  been  found  necessary  and  is  now  under  way. 

We  have  purchased  14  acres  of  land  at  the  River  works, 
at  Lynn,  in  order  to  give  room  for  future  extensions. 

At  the  Harrison  works  the  large  fireproof  building, 
mentioned  in  my  last  report,  has  been  completed  and 
is  in  full  operation,  and  further  extensions  are  under 
consideration  in  order  to  give  the  needed  increase  in  our 
output. 

The  total  area,,  of  the  factory  buildings  aggregates  ap- 
proximately 2,000,000  square  feet,  which  will  be  increased 
100,000  square  feet  when  the  buildings  now  under  way  are 
completed. 

The  number  of  employes  in  all  the  works  is  about 
12,000. 

We  expended  during  the  past  year  for  new  buildings, 
extensions  and  machinery  equipment,  a  total  of  about 
$900,000,  exclusive  of  the  expenditures  for  patterns,  spe- 
cial tools,  furniture,  etc. 

The  engineering  work  duriug  the  past  year  has  been 
chiefly  in  the  direction  of  improved  efficieueV  and  overload 
capacity,  and  in  the  design  of  larger  sizes  of  apparatus 
of  existing  types. 

A  number  of  the  great  electric  generators  (5,000  horse- 
power) for  the  new  station  of  the^Metropolitan  Traction 
Company  of  New  York  have  been  in  operation  for  sev- 
eral months  and  are  regularly  supplying  current  for  the 


operation  of  electric  street  cars  and  for  lighting  in 
the  city  of  New  York.  We  are  now  manufacturing  eight 
machines  of  the  same  general  character,  which  will  be 
Installed  in  the  new  station  of  the  New  York  Gas,  Elec- 
tric Light,  Heat  and  Power  Company  of  New  York 
City,  and  used  for  the  generation  of  current  for  lighting 
and    power  purposes,    aside  from  electric  street  railways. 

There  has  been  a  marked  increase  in  the  size  of  electric 
generators  of  the  direct-current  type,  suitable  for  lighting 
and   power  for  moderate  distances. 

Long-distance  transmission  plants  have  increased  in 
number  and  importance  during  the  past  year. 

The  revolving-field  type  of  alternating  generator  with 
stationary -armature  winding  permit  t  in «  the  direct  gen- 
eration of  electricity  at  hish  potentials,  a  form  ex- 
clusively introduced  by  us,  has  met  with  great  success 
and  is  now  generally  employed  to  the  exclusion  of  older 
and  less  perfect  types.  Our  orders  during  the  year  for 
this  type  of  generator  alone  amounted  to  over  200,000. 
horsepower. 

We  have  sold  during  the  year  about  150,000  horsepower 
of  large  transformers  of  the  air-blast  type,  a  design 
introduced  and  supplied  solely  by  us. 

The  United  Stales  navy  has  generally  adopted  electric- 
ity in  place  of  steam  or  hydraulic  machinery  for 
pumping,  hoisting,  ventilating  and  operation  of  turrets. 
as  well  as  for  lighting  and  small  power  work. 

There  has  been  a  continued  increase  in  the  number 
of  electric  motors  used  for  driving  machine  tools  in  fac- 
tories, and  in  such  special  applications  as  the  operation 
of  minting  presses,  ventilating,  pumping,  mining,  cotton- 
mill  and  paper-mill  machinery. 

We  have  filled  many  important  orders,  covering  all 
classes  of  our  apparatus,  for  use  in  foreign  countries- 
There  has  been  a  marked  increase  in  the  demand  for 
electrical  apparatus  of  special  design,  which  is  more 
expensive  than  standard,  takes  longer  to  produce  and 
diminishes  the  effective  output  of  our  works.  To  meet 
this  demand  we  are  systematically  increasing  our  line 
of  standard  sizes,  which  can  be  produced  of  superior 
quality  in  shorter  time  and  sold  at  a  lower  price. 

Financial 

The  report  of  J.  P.  Ord,  second  vice-president, 
includes  the  balance-sheet  and  profit-and-loss  ac- 
count,-given  above.  Mr.  Ord  points  out  that  in 
the  accounts  of  the  company  the  book  value  of  the 
patents  now  stands  at  only  $2,000,000,  an  equal 
amount  having  been  written  off  during  the  year.  It 
is  stated  that  all  plants  are  free  from  mortgage  or 
other  lieu.  The  lands  of  all  three  plants  now  amount 
to  about  174  acres,  and  the  total  factory  floor  space 
of  all  the  buildings  is  approximately  2,000.000 
square  feet.  The  book  value  of  the  factory  plants 
($3,400,002)  is  divided  as  follows:  Schenectady 
plant,  $2,300,000.90;  Lynn  plant,  $900,000.80;  Har- 
rison  plant   (lamp   factory),   $2,000,000.30. 

There  are  about  11,800  regular  customers  on  the 
books  of  the  company. 

Unfilled  orders  in  process  on  January  31,  1900, 
were  valued  at  $3,000,000  more  than  those  of  Janu- 
ary 31,  1899- 

In  relation  to  liabilities  Mr.  Ord  says:  "The 
company  has  no  note  payable,  nor  is  there  under 
discount  any  paper  bearing  the  company's  indorse- 
ment or  guaranty.  It  has  not  borrowed  any  money, 
nor  has  the  company's  credit  been  used  during  the 
year,  either  by  issuing  notes,  indorsing  customers* 
paper  for  discount  or  lending  its  name  in  any  way; 
but,  by  adhering  to  its  established  policy  of  main- 
taining sales  on  a  basis  of  cash  or  short  credit  to 
desirable  customers,  all  purchases  have  been  paid 
for  in  cash." 

Deaths. 

The  deaths  of  Charles  II.  Coster,  a  director,  and 
S.  Dana  Greene,  general  sales  manager,  are  referred 
to   in  the  report. 


Chicago  Edison  Company. 

An  excellent  showing  for  the  year  ended  March 
31st  is  made  by  the  Chicago  Edison  company.  The 
report  shows  an  increase  of  about  10  per  cent,  in  net 
earnings  over  the  preceding  year,  which  year  had 
shown  the  largest  earnings  in  the  history  of  the 
company  up  to  that  time.  There  was  no  increase 
in  the  company's  funded  debt  during  the  year.  The 
balance-sheet,  however,  shows  an  increase  of  $995.- 
200  in  capital  stock  outstanding.  Earnings  and  bal- 
ance-sheet show  as  follows: 

Earnings. 

Year  ended  March  31:  1900.  1899.  Inc. 

Gross  income  from  current  and 

mercbandise  sales $2,133,827      51,954,877      $178,950 

Operating  expenses,  repairs  and 

renewals 1 ,321,437        1,214,621        106,816 

Net  income $    812.330      $    740,251      §  72,134 

Bond  and  debenture  interest ....      265,243  262,524  2,719 

Earned  on  Stock S    547.147      $    477.732      $  69,415 

Dividends  paid 398,072  398,072        

Balance $    149,075      $     79,660        869,415 

Comparison,  Eight  Years. 

Inter-        Earned  Oivi- 

'  Year.               Gross.           Net-            est.        on  stock,  dends. 

1899-1900 $2,133,927      $812,390      $265,243      $547,14/  $398,072 

1S9S-99 1.954.877        740.256        2*2.524        477.732  398,072 

1897-93 1.661,863        676.525        225.681        449,841  398.072 

1896-97 1.548.608        599,674         180,334        419.340  397.M8 

189V96 1,461,084        5B2.&67        18.135        404.432  389,382 

1894-95        ....    1.437,042        483,665        155.128        328,^37  319,038 

1893-94 2,141.779        680,677        171,934        ?0S.743  219,119 

1892  872.665        327.854           6,798        321,0)6  9D.O00 

Note.— Prior  to  1893  the  fiscal  year  was  t be  same  as  the  cal- 
endar year.    Figures  for  1893-94  include  fifteen  months. 

Balance  Sheet,  March  31,  1900. 
Assets. 

1900.  1893.  Changes 

Plants,  real    estate   and 

franchises  $10,817,676    510,098,421       Inc.     J7HU55 

Material   and  unfinished 

work 236.4S5  180.214      Inc.        56,371 

Accounts  and  notes   re- 
ceivable          435,920  237.433      Inc.       198.4S7 

Cash 65,261  79.085      Dec.        13,824 

811,555,342    $10,595,153      Inc.     $960,189 


Liabilities. 

1900.  1899.                 Changes. 

Capital  stock $  5.971,lO0  $  4.975.900  IOC  $335  20  I 

Uonds  and  debentures...       4.808,000  4.808,000                    

Accounts  and  notes  pay- 
able         160.016  332,462  Dec.  17244  ; 

Depreciation  reserve 350.000  290,000  Inc .  60,00 1 

Insurance  fund 44,000  36.000  Inc. 

Surplus  account 182,773  101.698  Inc.  81,075 

Openaccount  39,453  51.033  Dec.  11,610 


$11,555,342    $10,595,153      Inc.     $960,189 

Business  Connected. 

Total  equivalent  in  lij-candlepower  lamps.  March  31, 
1900 594,202 

Total  equivalent  in  16-candlepower  lamps,  March  31. 
1893 489.5S3 


Increase  for  fiscal  year 101,619 

During  the  year  just  closed  the  company  has 
completed  the  improvements  to  the  Adams  street 
building,  giving,  in  addition  to  much  improved 
office  facilities,  capacity  for  6,000  horsepower  in 
storage  batteries.  Four  thousand  horsepower  has 
already  been  installed.  It  has  also  installed  a  stor- 
age battery  at  the  Twenty-sixth  street  station  and 
increased  the  capacity  of  the  Market  street  plant 
by  1.500  horsepower.  The  principal  underground 
work  has  been  on  the  West  Side,  from  Harrison 
street  to  Lake,  and  from  Halsted  street  to  the  river. 
The  extension  of  underground  conduits  in  this 
manufacturing  section  has  been  for  the  purpose 
of  supplying  a  largely  increased  demand  for  current 
for  power. 

Commonwealth  Electric  Company. 

The  report  of  the  Commonwealth  Electric  com- 
pany for  the  year  ended  March  31st  shows  an  in- 
crease of  33  per  cent,  in  gross  earnings,  as  com- 
pared with  the  year  before,  which  was  the  first  of 
this  company's  operations.  At  the  same  time  net 
earnings  increased  38  per  cent.  After  meeting  all 
charges,  a  surplus  equal  to  one  per  cent,  on  the 
capital  stock  was  earned.  The  new  power  station 
at  Fifty-sixth  and  Wallace  streets  will  be  completed 
this  year.  This  station  will  supply  current  for  all 
the  territory  south  of  Thirty-ninth  street  to  the 
Indiana  state  line.  Earnings  and  balance-sheet  show 
as  follows: 

Earnings. 

1900.  1899.  Changes. 

Gross  income  from  current  and 
and  merchandise  sales $517,132    $390,065    Inc     $127,066 

Operating,  repairs  and  renew- 
als  and   general  expense..  ..  339,169      260,999    Inc  ..    78,170 


Net      income      from     all 

sources $177,961    $129,066    Inc  ..$  48,896 

Interest  on  bonds 124,992      103,911    Inc..     21.081 


Balance $52,969    $25,155    Inc  .$  27,815 

Balance  Sheet,  March  31,  1900. 

ASSETS. 

1900.  1899.  Changes. 

Plants,  real  estate  and 
franchise $7,613,682      $7,323,323      Inc.  $320,359 

Material  and  unfinished 
work 46,961  37,724      Inc.        9,237 

Accounts  and  notes  re- 
ceivable         80,350  228,329     Dec.  147,979 

Cash 17,543  5,820      Inc..     11,723 

$7,788,536      $7,595,195     Inc  .  $193,340 

Liabilities. 

Capital  stock $5,000,000  $5,000,000                

Bonds 2,500.000  2.500.00)               

Accounts  and  notes  payable      199.178  45.339  Inc  ..      153.839 

Openaccounts 11.233  24,702  Dec.        13.469 

Undivided  profits 78,125  25,155  Inc  ..        52,970 


$7,788,536      $7,595,196      Inc  ..$193,340 

Business  Connected. 

Total    equivalent  in  16-candlepower  lamps,  March    31, 

1900 178,950 

Total  equivalent  in  16-canllepower  lamps,  March  31, 
1899 

Increase  for  fiscal  year 


135,581 
43,369 


Government    W^.nts    Electrical     Appa- 
ratus. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals,  until  May 
1st,  for  furnishing  the  League  Island,  Pa.,  navy  yard 
with  a  quantity  of  electric  fans  and  blowers.  Speci- 
fications and  blank  proposals  will  be  furnished  in- 
tending bidders  upon  application  to  the  navy  pay 
office  at  Philadelphia,  Pa.,  or  to  the  bureau  at  Wash- 
ington, D.  C. 

The  secretary  of  agriculture  is  inviting  sealed 
proposals  until  May  3d,  for  furnishing  a  quantity 
of  telegraph  supplies  and  instruments  during  the 
coming  fiscal  year.  Detailed  information  will  be 
furnished  upon  application  to  the  Agricultural  De- 
partment, Washington,  D.  C. 

Sealed  proposals  are  being  invited,  until  May  3d, 
for  furnishing  the  District  of  Columbia  with  tele- 
phone supplies  during  the  coming  fiscal  year.  Speci- 
fications and  other  information  will  be  furnished 
upon  application  to  the  Board  of  Commissioners. 
Washington,  D.  C. 

The  Interior  Department  is  inviting  sealed  pro- 
posals, until  May  3d,  for  furnishing  the  government 
hospital  for  the  insane  at  Washington,  D.  C,  with 
3.000  incandescent  electric  lights  of  16  candlepower, 
for  no-volt  circuits.  Blank  forms  of  proposals  will 
be  furnished  upon  application. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  tbe   Miaaeapolis   correspondent  of  the  Western  Elec- 
trician.] 

The  men  employed  in  the  construction  department 

tlley    Telephone    company   at 

Minneapolis     became    impatient    when    their    wages 

were  (our  days'  overdue  and  struck.     They  were  to 

be    paid    on    the    loth    oi    the    month,    but    the    cash 

was    delayed.      On    the    15th    it    came,    and    the    men 

were   paid,   but    some   of  litem   wanted   pay   for   the 

time  they  had  spent  in  striking.     There  were  about 

at.      I  he    demand    tor    pay     during     the 

lid   not   be  considered. 

The  VVausau  (Wis.)  Telephone  company  now  has 

-too   telephone-   in    use   and   is   preparing    to   extend 

.  :tchboard. 

The   Standard  Telephone  company   will   soon   put 

in  a  neu  switchboard  lor  it:>  exchange  at  Caledonia, 

Minn. 

A  local  telephone  company  i>  projected  at  Garden 
City.    Minn. 

The    Little   Wolf   River  Telephone  company   has 
secured   -'50   .subscribers   for  a    second    exchange    at 
ish,    Wis.     The   company    hopes    to    make    the 
number  400  before  it  starts  to  establish  a  system. 

The  Willow  Creek  Telephone  company  will  ex- 
tend its  line  from  Amboy,  Minn.,  to  Granada,  this 
spring. 

A  loll  line  i>  projected  from  Dodgcville  to  Wy- 
oming,  W  is. 

The    People's    Telephone    company    of    West    Su- 
Wis.,   has  450   instruments   connected   and 
■  ntracts  for  (>io  subscribers.     Preparations  arc 
tly  making  to  extend  the  switchboard. 
The    Xeillsville   (Wis.)   Telephone  company   is  ar- 
ranging for  toll-line  connection  between  Marshfield 
and  Greenwood. 

A  rural  telephone  service  is  to  be  established 
between  Valley  City.  X.  D.,  and  Getchell.  Twelve 
farmers    are    interested. 

The  Northern  Minnesota  Telephone  company  will 
install  an  exchange  at  Staples,  Minn.,  having  been 
granted  a  franchise. 

The  Gary'  (Minn.)  Telephone  company  has  com- 
pleted a  permanent  organization  and  started  work 
on   a   local   system. 

The  telephone  exchange  at  Valley  City,  N.  D., 
is  valued  at  more  than  $10,000,  an  offer  of  that  figure 
being  refused  recently. 

J.  E.  Keelyn  gave  the  city  of  Stevens  Point,  Wis., 
a  bond  in  October,  1897,  to  guarantee  that  a  tele- 
phone exchange  would  be  in  operation  within  a 
year.  A  single  wire  was  stretched,  it  is  said,  with 
a  telephone  at  each  end.  The  city  will  now  claim 
the  forfeit  on  the  bond.  The  copy  of  the  bond  was 
burned  recently  in  a  fire  which  destroyed  the  con- 
tents of  the  city  attorney's  dike.  The  surety  com- 
pany is  now  in  correspondence  with  the  city  in  the 
matter. 

The  Crookston  (Minn.)  Telephone  company  will 
enlarge  its  switchboard. 

The  Mississippi  Valley  Telephone  company  has 
filed  a  mortgage  for  $10,000,  covering  its  plants  in 
Minneapolis  and  St.   Paul. 

The  District  Court  in  Minneapolis  holds  that  the 
Northwestern  Telephone  Exchange  company  has 
no  vested  rights  under  a  franchise  for  no  stated  time, 
which  was  granted  in  1883;  that  its  franchise  was 
simply  a  license  and  revocable  at  the  will  of  the 
council;  that  such  a  franchise  does  not  and  cannot 
constitute  a  contract;  that  the  council  has  no  power, 
if  it  desired,  to  surrender  to  a  corporation  or  other-. 
it>  control  of  the  streets,  alleys  and  grounds  of  the 
!  ion  is  a  long  one  and  refers  to  nu- 

merous    decisions    of    higher    courts.     It    is    under- 

sl i  the  company  will  carry  the  case  to  the  Su- 

Court  of  the  United  States,  if  necessary. 
The  Northern  Telephone  company  of  Fonda.  la.. 
tught   the   toll   line  from   Fonda  to   Rockwell 
■  in  ill.    Jefferson  Telephone  company. 
Tin     Farmers'  Telephone  company  cf  Biggsville. 
111.,  is  arranging  to  connect  with  Burlington,   la. 

Tile  Iowa  Telephone  company  is  installing  a  new 
switchboard  at  Independence.  la. 

The  Iowa  Telephone  company  will  hereafter  give 
Wintcrset,    la.,   day  and   night  service. 

Cedar   Valley  Telephone  company  plans  to 
install   an   exchange  at  Aplington,   la.,   soon. 
The     Conway     Telephone     company     has     been 
I    i   franchise  for  an  exchange  at  Bedford.   la. 
A.  A.  Wells  and  A.  J.  Wilson  will  establish  a  tele- 
phone exchange   al    Marathon,   la. 

ill    ready    for    the    construction    -if 
a  telephone  line  from  Le  Grande,  la.,  to  Dillon. 

A  lineman  of  the  Wisconsin  Telephone  company 
at  La  Crosse,  Wis.,  touched  a  live  wire  while  work- 
ing on  a  pole.     This  caused  him  to  loosen  his  grasp 
on  the  pole  and  he  fell,  striking  another  live  wire, 
which  burnt  him  under  the  chin.     lie  fell  onlo  the 
1-1  fractured  his  arm  in  two  places. 
The    Sac    City,    la.,    telephone    exchange    has    97 
subscril 
The  Northern  Telephone  company  of  Fonda,  la., 
ou1  to  string  a  toll  wire  from  Laurens  to  Rolfe, 
Giluiore  City  and  Humboldt. 

The  New  State  Telephone  and  Telegraph  com- 
pany has  been  incorporated  at  Jefferson,  la.,  with 
a  capital  stock  of  $100,000.  The  general  offices  will 
ated  at  Odebolt,  where  Cloid  IT.  Smith,  of  the 
1  ideboll  Telephone  company,  makes  his  headquar- 
ters     The  company   will   own   the  toll   lines  of  the 


Jefferson  Telephone  company  west  from  Lake  City, 
la.,  in  the  counties  of  Calhoun,  Sac,  Ida,  Crawford, 
Monona,  Wroodbury  and  Plymouth,  and  the  toll 
lines  and  exchanges  of  the  Odebolt  Telephone  com- 
pany. Cloid  H.  Smith  is  treasurer  and  general  man- 
ager. 

The  Lcwistown,  Gilt  Edge  and  Ubet  Telephone 
company  has  made  a  traffic  arrangement  with  the 
owners  of  the  line  from  Oka  to  Martin sdale,  Mont. 
Efforts  are  being  made  al  Redwood  Falls,  Minn., 
10  raise  the  number  of  telephone  subscribers  to  100 
or  more,  and  thereby  secure  night  service.  There 
are  about  80  telephones  now  in  use.  A  new  switch- 
board will  be  necessary,  if  the  increased  number  is 
reached. 

A  farmers'  telephone  line  is  urged  at  Nicollet, 
Minn.,  for  the  fanners  in  the  vicinity  of  Nicollet 
and  Brighton,  Minn. 

The  Johnson  County  Telephone  company  of  Iowa 
City,   la.,  has  begun  giving  all-night  service. 

The  Greene  and  Western  Telephone  company  has 
made  a  proposition  for  a  local  exchange  at  Maple- 
'111.   Minn. 

The  Nevada  (la.)  Mutual  Telephone  company  will 
extend  a  toll  line  to  Roland  and  Story  City,  to 
McCallsburg  and  Zearing. 

Business  men  of  Burt,  la.,  are  agitating  for  a 
telephone  exchange. 


What  Is  a  Public  Telephone? 

The  light  between  the  druggists  who  object  to  the 
slot  telephone  and  the  Chicago  Telephone  company 
has  broken  out  afresh.  The  situation  is  succinctly 
set  forth  in  the  following  resolution,  adopted  by  the 
Chicago    City   Council   on   April  23d: 

Wheels,  The  Chicago  Tetephone  cimpnnytrans  icts  business 
and  enjoys  certa-n  privileges  by  virtue  of  various  ordinances 
granted  to  it  by  this  city  and  ihe  various  towns  wlrch  have  been 
sin-e  annexed  to  the  city;  and 

Whereas,  The  city  ordinances  prov'de  tor  public  telephones  to 
be  furnished  to  the  people  of  this  city  by  said  company,  and  es>- 
tabl  shes  a  maxi  num  rental  for  such  telephones;  aod 

Whereas,  Since  us  organization  the  Chicago  Telephone  com- 
pany has  installed  numerous  public  telephones  which  gave  en- 
tire satisfaction;  and 

Whereas,  The  said  Chicago  Telephone  company  for  the_  last 
two  years  has  tried  to  evade  its  obligation  to  furn  ish  public' tele- 
phones, and  has  not  only  declined  to  place  them  in  drug  stores 
and  other  pub'ic  places,  but  lias,  by  threatening  to  cut  off  all 
telephone  service,  compelled  rmoy  lessees  of  such  telephones 
to  relinquish  their  instruments  and  permit  the  installing  of  slot 
machines;  and 

Whereas,  Said  slot  machines  are  obnoxious  and  not  convenient 
to  many  persons  now  using  public  telephones;  and 

Whereas,  The  said  Chicago  Telephone  company  is  now  trying 
to  force  the  few  remaining  lessees  of  public  telephones  to  sub- 
stitute slot  machines  for  the  telephones  now  in  use  at  their  places 
of  business;  therefore,  be  it 

Resolved,  That  the  corporation  counsel  of  this  city  be  and  he 
is  hereby  instructed  to  present  to  this  body,  at  his  earliest  pos- 
sible opportunity,  a  report  setting  forth  and  defining  (a)  what  a 
public  telephone  is;  (b)  the  right,  if  any,  of  the  people  to  the  use 
and  enjoyment  of  public-telephone  service  under  trie  various  or- 
dinances by  and  through  which  said  Chicago  Telephone  com- 
pany does  business,  and  of  the  character  and  efficiency  such  ser- 
vice should  possess. 

One  Englewood  druggist  says:  "I  don't  intend 
to  attend  to  the  company's  business  when  I  can't 
use  the  instrument  free  and  get  only  one-half  of 
the. receipts  over  $200  a  year."  Another  adds  this: 
"The  company  claims  it  does  not  have  to  give 
a  copper-wire  service  of  the  latest  kind  in  place  of 
the  old  service,  and  offers  the  slot-machine  contract. 
The  result  is  cne  is  forced  to  the  wall,  if  he  docs 
not  take  the  slot  machine.  So  some  have  to  sign 
under  protest." 


Independent  Telephone  Association  to 
Meet  in  Cleveland  June  12-14. 

At  a  joint  meeting  of  the  advisory  board  and 
executive  committee  of  the  Independent  Telephone 
association — the  national  organization  of  Independ- 
ent telephone  men  in  the  United  States — held  at 
the  Auditorium  Annex,  Chicago,  on  April  24th,  it 
was  decided  to  hold  the  next  annual  convention  of 
the  association  at  Cleveland  on  June  12th,  13th  and 
14th.  A  programme  of  five  or  six  good  papers  is 
under  preparation.  The  United  States  Telephone, 
company  and  the  Cuyahoga  Telephone  company  of 
Cleveland  have  offered  to  entertain  the  association, 
and  a  rousing  meeting  is  expected. 

Among  the  gentlemen  present  at  the  committee 
meeting  were  James  M.  Thomas,  Chillicothe,  O.; 
S.  P.  Sheerin,  Indianapolis,  Ind.j  J.  B.  Ware,  Grand 
Rapids,  Mich.;  Hugh  Dougherty,  Bluffton,  Ind. : 
E.  B.  Fisher,  Grand  Rapids,  Mich.;  H.  K.  Cole, 
Ashland,  Ky. ;  E.  L.  Barber,  Wauseon,  O.;  George 
W.  Beers,  Fort  Wayne,  Ind.;  H.  C.  Young,  Colum- 
bia, Pa.,  and  J.  S.  McConnell,  Chicago. 


Western  Telephone  Construction  Com- 
pany. 

By  an  order  of  the  United  States  Circuit  Court 
the  Chicago  Title  and  Trust  company,  receiver  for 
the  Western  Telephone  Construction  company  of 
Chicago,  advertised  for  bids  for  the  assets  of  the 
defunct  company,  which  are  to  be  sold.  The  bid- 
were  to  have  been  brought  into  court  on  April  23d, 
but  as  no  ofi'ers  were  received  the  matter  was  con- 
tinued  until   April  28th. 


1,500  Telephones  Wanted. 

By  replacing  about  1,500  rented  telephones  now 
in  use  on  the  fire-alarm  and  police  lines  of  the  city 
of  Chicago  by  an  equal  number  of  instruments  pur- 
chased outright.  City  Electrician  Ellicott  calculates 
that  the  city  will  effect  a  saving  of  at  least  $7,000  a 
year  after  the  first  year  in  which  the  new  instru- 
ments are  in  use.  The  city  now  rents  its  police 
and  hre-alarm  telephones  from  the  Chicago  Tele- 
phone company  at  a  cost  of  $S.ooo  a  year.  It  has 
its  own  switchboards,  circuits  and  operators,  how- 
ever, and  has  now  advertised  for  bids  for  the  pur- 
chase of  1,500  transmitters  and  receivers  of  the  long- 
distance type.  Bids  will  be  opened  at  11  a.  m.  on 
May  7th,  in  the  office  of  the  city  electrician.  The 
new  telephones  will  be  installed  by  the  city  and 
will  be  placed  in  police  stations,  fire-engine  houses, 
street  booths,  pumping  stations  and  some  city 
offices.  In  addition  Mr.  Ellicott  is  arranging  to 
place  instruments  in  private  residences,  where 
householders  desire  telephone  connection  with  the 
Fire  and  Police  Departments  for  protection.  Here- 
tofore, the  municipality  has  been  unable  to  grant 
this  privilege  to  private  citizens,  owing  to  the  terms 
of  its  contract  with  the  Chicago  Telephone  com- 
pany. About  300  private  call  boxes  are  installed, 
but  the  new  telephone  service  will  be  much  more 
satisfactory.  For  this  residence  connection  no 
charge  will  be  made  beyond  the  cost  of  the  in- 
strument and  installation.  The  improvement  i< 
certainly  a  notable  one,  and  it  should  prove  a  bene- 
fit alike  to  the  municipal  government  and  to  private 
citizens. 


Progressive  Palestine. 

The  Palestine  (Texas)  Telephone  company  was  in- 
corporated on  April  12th,  with  a  capital  ol  $10,000. 
fully  paid.  The  men  composing  it  purchased  an 
old  plant,  including  120  magneto  telephones,  10 
months  ago.  The  new  company  has  now  up-to-date 
switchboards  and  300  modern  instruments  in  daily 
use.  Sixty-four  subscribers  were  booked  in  the 
month  ended  April  21st.  The  pole  lines  have  all 
been  rebuilt  with  good,  white-cedar  poles,  and  the 
company  will  add  new  lines  and  telephones  and  a 
new  200-number  switchboard.  Monthly  rates  are  $1 
for  dwellings  and  $3.50  for  business  houses.  Day 
and  night  service  is  given,  and  Manager  J.  W. 
Ozment  says  that  there  is  no  better  in  the  state  of 
Texas. 


MANUFACTURERS     AND     DEALERS. 

M.  I.  Vought  of  La  Crosse,  Wis.,  has  issued  a 
circular  describing  his  new  adjustable  hanging  tele- 
phones. This  class  of  apparatus  is  new  and  in- 
teresting. 

"During  the  last  week,"  says  the  Swedish-Ameri- 
can Telephone  company  of  Chicago,  "we  have  had 
orders  from  Stockholm,  Rome,  Costa  Rica,  Skag- 
uay,  Paris  and  from  all  parts  of  the  United  States. 
The  high  character  of  the  goods  manufactured  by 
this  company  has  made  its  products  familiar  all 
over  the  world,  as  the  best — a  fact  evidenced  by  the 
large  amount  of  apparatus  sold." 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  supplying  the  customers  of  its  tele- 
phone department  with  a  very  complete  work  on 
telephone  troubles.  This  book  is  called  the  "Tele- 
phone Inspector's  Hand  Book,"  and  contains  many 
suggestive  points  on  the  installation  and  mainte- 
nance of  model  telephone  ecpiipments.  The  book 
showrs  wdierc  to  look  for  the  principal  troubles  en- 
countered in  telephone  installation  and  how  to  rem- 
edy them.  It  also  suggests  many  methods  to  be 
adopted  in  the  construction  of  telephone  lines  and 
exchanges,  and  shows  all  the  necessary  telephone 
circuits.  The  Western  Electrical  Supply  company  is 
not  sending  these  books  out  as  a  source  of  revenue, 
but  is  supplying  them  to  its  telephone  patrons  with 
its  complimenls,  and  suggests  that  any  of  its  tele- 
phone customers  who  would  like  a  copy  should 
communicate  with  it  on  the  subject. 

Telephone  men  and  all  engaged  in  the  fine-wire 
magnet  trade  will  be  interested  in  the  knowledge  that 
the  Vailey  Duplex  Magnet  company  of  Jersey  City, 
N.  J.,  has  decided  to  open  a  Chicago  office.  The 
company  has  recently  appointed  as  western  agents 
Charles  L.  Hibbard  and  James  Mason  Knox,  and 
these  gentlemen  will  look  after  the  rapidly  growing 
business  of  the  Varley  Duplex  Magnet  company 
through  the  large  territory  having  Chicago  as  its 
center.  The  Varley  company  will  hereafter  carry  in 
Chicago  a  large  stock  of  fine-wire  magnet  coils 
covering  its  telephone  and  telegraph  trade,  and  also 
its  large  business  in  telephone  induction  coijs. 
President  Richard  Varley  was  in  Chicago  last  week 
in  company  with  Omri  F.  Hibbard,  attorney  for 
the  company,  opening  the  new  office.  After  the 
first  of  May  the  Varley  company  will  be  located  at 
505  Fisher  building,  Chicago.  The  Jersey  City  fac- 
tory of  this  company  was  only  recently  enlarged, 
and  even  now  is  running  at  its  full  capacity.  The 
company  has  recently  shipped  to  the  Paris  Exposi- 
tion several  of  its  automatic  "duplex"  winding  ma- 
chines. 
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Extensions  in  Upper  Michigan. 

The  longest  submarine  telephone  cable  in  the 
United  Stales  has  been  put  in  operation  by  the  Mich- 
igan Telephone  company.  The  cable  was  laid  across 
the  Straits  of  Mackinac  last  fall,  and  was  tested  out 
at  the  time  and  came  up  to  expectations.  The  line 
from  Marquette  to  St.  Ignace  was  completed  some 
weeks  ago,  and  a  few  days  ago  the  last  mile  of 
wire  was  strung  between  Detroit  and  Mackinac  City. 
Connection  between  the  Upper  and  Lower  Penin- 
sulas was  then  made.  A  final  test  was  made  on 
April  .19th,  and  a  very  satisfactory  conversation  car- 
ried on  between  the  Marquette  and  Detroit  offices. 
To  lest  the  service  further,  connection  was  made 
with  Pittsburg  and  other  stations  east.  These  sta- 
tions held  a  conversation  with  Marquette  without 
any  difficulty. 

A  new  line  from  Milwaukee  north  to  Menominee, 
Escanaba  and  Marquette  has  been  built  and  will  be 
ready  for  service  in  about  10  days.  As  soon  as  com- 
pleted a  formal  opening  of  the  new  lines  in  the  Up- 
per Peninsula  will  be  held.  The  completion  of  new 
lines  to  connect  the  various  cities  and  villages  of  the 
Upper  Peninsula  with  other  parts  of  the  state  is 
a  matter  of  great  importance  to  the  local  company. 

Minute  rates  have  been  made  to  all  points  in  the 
Upper  Peninsula.  The  Detroit-Marquette  rate  is 
85  cents  a  minute  for  day  service,  with  a  half  rate 
for  service  between  6  p.  m.  and  6  a.  m.  From  Mar- 
quette to  Chicago  rates  will  be  made  on  a  three- 
minute  basis.  The  minute  rates  have  not  been  ap- 
plied to  anything  outside  the  state.  The  minute  rates 
will  probably  bring  Detroit  wholesalers  considerable 
business  which  would  otherwise  go  to  Chicago.  A 
message  of  100  words  can  be  transmitted  within  one 
minute,  and  buyers  in  the  northern  peninsula  can 
telephone  an  order  to  Detroit  and  receive  an  answer 
for  about  the  cost  of  a  25-word  telegram. 

The  service  between  Detroit  and  Marquette  is 
of  an  interesting  nature.  The  length  of  the  line 
is  several  hundred  miles.  This,  with  the  under- 
ground in  Detroit  and  Grand  Rapids  and  nearly  six 
miles  of  submarine  cable  in  the  straits,  naturally 
meant  that  good  service  could  not  be  given  except 
with  the  best  sort  of  a  line.  The  aerial  wire  is  No. 
S  gauge,  of  hard-drawn  copper,  which,  for  the  metal- 
lic circuit,  weighs  about  870  pounds  to  the  mile. 
In  other  words,  for  a  conversation  between  Detroit 
and  Marquette,  there  is  in  use  over  550,000  pounds 
of  copper,  the  copper  in  the  single  circuit  alone 
representing  an  investment  of  over  $100,000.  Three 
circuits  have  been  strung  to  Mackinaw  City  and 
two  circuits  from  St.  Ignace  to  Marquette.  The 
cable  across  the  straits  has  10  circuits  in  it.  There  is 
connection  between  St.  Ignace  and  Marquette  and 
also  with  Ishpeming,  Michigamme  and  all  stations 
in  the  vicinity  of  Marquette.  The  company  hopes 
to  have  connection  with  Escanaba  next  week,  with 
Sault  Ste.  Marie  by  May  19th,  and  with  Houghton 
and  Calumet  by  June   1st. 


GENERAL  TELEPHONE  NEWS. 

A  man  was  convicted  in  a  Chicago  police  court 
a  few  days  ago  on  the  charge  of  posting  bills  on 
telephone  poles. 

The  London  (O.)  Telephone  company  is  now 
connected  by  long-distance  lines  with  most  of  the 
larger  towns  in  the  western  part  of  the  state. 

The  capacity  of  the  Washington  (Mo.)  telephone 
exchange  will  be  increased  by  substituting  a  new 
and  improved  200-drop  switchboard  for  the  old  100- 
drop  board. 

The  Plymouth  (Mich.)  Telephone  company,  cap- 
italized at  $2,000,  was  recently  organized  by  L.  C. 
Hough,  E.  C.  Hough.  J.  R.  and  C.  H.  Rausch, 
F.  M.  Briggs,  B.  B.  Bennett,  A.  A.  Tafft,  Louis 
Steele,  H.  B.  and  D.  Jolliffe  and  Charles  A.  Fiskel. 

The  plant  of  the  Lawrence  (O.)  Telephone  com- 
pany at  Ironton  and  in  Lawrence  County  will  be 
greatly  improved  within  a  short  time.  A  larger 
switchboard  will  be  put  in  and  new  lines  will  be 
added.  It  is  stated  that  connections  will  be  made 
with  Columbus,  Chillicothe  and  other  points  also. 
New  telephones  are  being  put  in  all  the  time,  and 
the  plant  is  doing  a  good  business. 

After  a  sharp  brush  with  the  Bell  people,  repre- 
sentatives of  the  Bishop  Telephone  company  of 
Central  City-,  la.,  have  organized  a  home  company 
at  Hopkinton,  la.,  with  $2,000  capital.  The  local 
authorities  have  granted  a  franchise  to  the  new 
company  and  a  number  of  subscribers  have  been 
secured.  The  new  company  wrill  be  open  for  busi- 
ness as  soon  as  a  plant  can  be  erected.  J.  H.  Davis 
is  manager  of  the  Bishop  company. 

An  ordinance  has  been  introduced  in  the  City 
Council  of  Chicago  taxing  the  poles  of  telephone 
and  telegraph  companies  $5  each  per  annum  and 
also  imposing  an  annual  tax  of  15  cents  a  foot  for 
underground  conduits.  The  measure  was  referred 
to  the  judiciary  committee.  It  is  said  that,  even 
if  it  becomes  a  law,  it  will  not  affect  the  Chicago 
Telephone  company  or  the  Illinois  Telephone  com- 
pany, as  the  former  concern  already  pays  the  city 
compensation  on  its  gross  receipts,  and  the  latter 
is  bound  to  do  so  after  a  certain  time,  according 
to  the  terms  of  its  ordinance. 


FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Argentina. 

Buenos  Ayres. — Tenders  will  be  received  by  the 
executive  department  of  the  municipality  for  the 
public  lighting  of  this  city  until  August  1,  1900. 
Over  4,600  arc  lamps  will  be  required  at  first,  and 
this  number  will  gradually  be  enlarged  until  there 
is  one  arc  lamp  for  every  half  block  of  the  city 
streets,  which  will  necessitate  the  use  of  between 
8.000  and  10,000  lamps.  Mr.  I.  Marengo  is  director 
of  the  city  illumination  and  Mr.  Adolfo  I.  Bullrich 
is  mayor  of  the  city.  Detailed  conditions,  etc., 
can  be  obtained  by  those  interested  from  the  Phila- 
delphia Commercial  Museum. 

Messrs.  Varcla,  Cuneo,  Hermanos  &  Co.  have 
obtained  from  the  provincial  government  of  Buenos 
Ayres  a  concession  for  an  electric  tramway,  starting 
from  the  boundary  of  the  federal  capital  with  the 
province,  Calle  Santa  Fe,  and  to  run  on  to  Martinez, 
San  Isidro,  San  Fernando  and  up  to  the  Tigre  Hotel. 
The  definite  plans  are  to  be  presented  within  two 
months  and  the  work  commenced  within  eight 
months.  This  concession  goes  under  the  light-rail- 
way law.  The  concessionaires  are  the  proprietors 
of  the  electric-light  station  at  San  Fernando,  and 
the  concession  will  be  worked  by  them  and  is  not 
tc   be  placed  on   the   market. 

Belgium. 

Brussels. — The  Brussels  Tramway  company  and 
the  German  Union  Electricity  company,  working 
on  the  Thomson-Houston  system,  have  formed  a 
syndicate,  which  includes  the  most  important  banks, 
and  which  is  under  the  control  of  the  Societe  Gen- 
erale  pour  Favoriser  l'lndustrie  Nationale,  for  the 
building  and  operating  of  an  electric  tramway  be- 
tween this  city  and  Antwerp.  The  journey  by  the 
proposed  line  will  be  accomplished  in  25  minutes, 
there  being  no  stoppages,  as  passengers  will  not  be 
taken  up  en  route,  and  it  is  intended  to  run  trains 
at  intervals  from  five  to  10  minutes.  The  speed 
is  to  be  over  100  kilometers  per  hour. 

Canada. 

Bracebridge,  Ont. — The  Town  Council  will  in  all 
probability  install  an  electric-power  plant  and  a 
lire-alarm  system. 

Brockville,  Ont. — The  Town  Council  proposes 
to  utilize  waterpower  for  the  electric-light  plant. 

Dartmouth,  N.  S. — The  council  is  considering  the 
question  of  installing  an  electric-light  plant. 

Halifax,  N.  S. — Tenders  are  invited  (open  date) 
for  one  year's  supply  of  electricity  meters  and  sup- 
ply of  various  parts  in  connection  with  the  overhead 
equipment  of  new  lines,  by  Mr.  H.  F.  Street,  bor- 
ough electrical  engineer,  Foundry  street. 

Hamilton,  Ont. — The  National  Cycle  company 
(F.  S.  Evans,  manager),  which  is  erecting  an  enor- 
mous factory  here,  will  require  an  electric  plant  to 
provide    1,500   incandescent    lights. 

Ingersoll,  Ont. — The  Town  Council  has  decided  to 
grant  a  railway  franchise  to  the  Ingersoll  Radial 
Electric  Railway  company,  which  has  been  formed 
here. 

Lakefield,  Ont. — The  corporation  is  desirous  of 
arranging  for  the  installation  of  an  electric-light 
plant. 

Ottawa,  Ont. — The  Baldwin  Iron  Steel  company 
has  been  incorporated  here,  with  a  capital  stock  of 
$40,000,  to  manufacture  engines,  tools,  electric  plants, 
etc.  The  provisional  directors  include  F.  G.  Roe, 
J.  H.  Gervau  and  William  Edwards,  all  of  this  city. 

Quebec,  Que. — The  Quebec  Cold  Storage  com- 
pany wants  an  assistant  engineer  who  understands 
electric  motors. 

Rat  Portage,  Ont. — The  town  intends  purchasing 
a  rock  crusher,  also  a  dynamo  for  the  electric- 
power  house. 

Toronto,  Ont. — The  city  invites  tenders,  up  to 
June  1st,  for  lighting  the  streets  with  arc  lights  for 
a  period  of  five  or  10  years  from  January  1,  1901; 
also  for  the  supply  of  electric  energy  for  heat  and 
power  purposes. 

"Canadian  Motors"  is  the  name  of  a  company 
that  has  been  incorporated  here,  with  a  capital  stock 
of  $90,000,  to  manufacture  motors,  engines,  bat- 
teries, appliances,  etc.,  connected  with  electricity, 
gas,  light,  heat  and  power.  The  directors  are  J.  T. 
Smith,  J.  D.  Wright,  W.  O.  Bradshaw  and  T.  A. 
Rowan. 

The  Canadian  General  Electric  company  of  To- 
ronto will  erect  a  large  brick  and  steel  building. 
Tenders  are  invited. 

The  electric-light  specifications  have  passed  the 
Board  of  Control  and  will  shortly  go  to  the  City 
Council. 

The  Bay  of  Quinte  Railway  company,  recently 
formed,  is  seeking  authority  to  work  mines  and  to 
develop  and  supply  electric  power. 

A  proposal  has  been  made  to  the  City  Council 
to  establish  a  comprehensive  system  of  electric  rail- 
ways, embracing  the  country  around  Toronto,  be- 
tween Brantford,  Peterboro  and  the  Georgian  Bay. 
The  scheme  involves  a  total  mileage  of  354  miles  and 
an  expenditure  for  track  and  roadway  only  of  $2,- 
850,000. 

Toronto  Junction,  Ont.— W.  T.  Stewart,  elec- 
trical engineer  of  Toronto,  has  submitted  to  the 
council  his  report  regarding  the  required  changes 
in  the  lighting  system  of  the  town.  It  is  expected 
that,  in  the  near  future,  some  action  toward  the  in- 
stallation of  a  new  plant  will  be  taken  by  the 
council. 


Vancouver,  B.  C. — The  Stave  Lake  Power  corn- 
pan,  Ltd.,  has  been  incorporated  here,  with  a  cap- 
ital of  $1,000,000.  The  company  has  acquired  a 
waterfall  on  the  Stave  River,  42  miles  from  this 
city,  and  proposes  to  generate  power  and  transmit 
it  to  Vancouver.  The  hydraulic  engineer  for  the 
company  is  Charles  A.  Stoess,  and  the  electrical 
engineer,  George  C.  Hinton.  The  estimated  cost 
of  the  work  is  $500,000. 

Germany. 

Barmen. — The  City  Council  of  this  place  decided, 
at  a  recent  meeting,  to  enlarge  the  city  electrical 
plant  and  to  erect  a  new  accumulator  battery  at  a 
cost    of   240,000   marks. 

Hanover. — At  a  recent  meeting  it  was  decided  to 
authorize  the  mayor  to  contract  for  an  extension 
of  the  municipal  electric  plant  by  the  erection  of  a 
rotatory-current  plant.  The  sum  of  2,000,000  marks 
has  been  appropriated  for  the  purpose.  The  mayor 
can  be  addressed  at   17  Friedrichstrasse. 

Great  Britain. 

Barking  Town,  Eng. — Tenders  are  invited,  until 
May  7th,  by  the  council  of  Barking  (contract  No.  1) 
for  the  supply,  construction  and  erection  of  about 
365  tons  of  cast-iron  and  235  tons  of  steel  in  an 
opening  bridge  over  Barking  Creek,  45  feet  in  clear 
opening,  and  to  carry  a  double  line  of  railway,  to- 
gether with  two  shore  spans  of  45  feet  each  and 
the  embanked  approaches,  and  with  all  the  electrical 
and  other  machinery  and  appliances  incidental 
thereto  and  required  for  opening  and  closing  the 
bridge  by  electrical  power  supplied  from  the  gen- 
erating station  of  the  council.  The  bridge  piers 
will  comprise  10  cast-iron  cylinders,  tc-  be  sunk  in 
the  tideway  through  the  estuary  mud,  into  the  clay. 
There  will  also  be  four  cast-iron  screw  piles  to  be 
driven;  in  addition  to  the  foregoing  there  will  be 
sundry  wrorks  of  embanking,  concreting,  piling. 
fencing,  curbing,  channeling,  roadway  formation,  in, 
upon  or  adjacent  to  the  bridge  and  its  approaches. 
Contract  No.  2  provides  for  the  construction  of  yz 
chains  of  three  feet  six  inches'  gauge,  single-line 
railway  (83-pound  tramway  rails),  and  38  chains  of 
double-line  railway,  with  granite  set  paving  in  con- 
crete, electric  rail  bonding,  all  necessary  excavation 
therefor  in  the  public  roads,  the  disposal  of  the  ex- 
cavated material,  all  the  fishplates,  soleplates,  points, 
crossings,  fittings,  etc.,  incidental  to  the  comple- 
tion of  the  railways  and  the  supply  of  railway  ma- 
terial required  for  use  on  the  bridge  in  contract 
No.  1.  The  fee  for  contract  No.  1  is  £10  10s.;  for 
contract  No.  2,  £5  5s  (returnable).  Applications  may 
be  made  to  the  office  of  the  engineer,  Mr.  Gerald 
Barker,  1  Victoria  street,  Westminster,  S.  W-,  or 
to  the  offices  of  the  council  at  Barking. 

Barnsley,  Eng. — The  commissioners  have  decided 
to  grant  an  order  to  the  British  Electric  Traction 
company  to  construct  an  extension  of  its  authorized 
electric  railways  in  this  district. 

Hanley,  Eng. — Tenders  are  invited  (open  date) 
for  the  building  of  (1)  boiler  and  engine  house  (2) 
chimney  shaft,  (3)  electric-light  station,  (4)  addi- 
tions to  laundry  block,  etc.,  (5)  painting  interior  of 
isolation  block,  etc.  Applications  to  Mr.  E.  Jones, 
Albion  street. 

Hastings,  Eng. — A  bill  has  been  deposited  to  in- 
vest the  Hastings  Tramway  company  with  powers 
to  construct  nearly  11  miles  of  electric  tramways 
within  the  borough.  The  proposed  tramways  will 
be  worked  in  connection  with  the  Bexhill  and  St. 
Leonards  railway,  which  was  authorized  in  1S99,  but 
for  which  none  of  the  capital  has  as  yet  been  sub- 
scribed. The  capital  of  the  new  company  is  to  be 
fixed  at  £300.000.  Authorization  is  also  sought  by 
the  company  to  take  over  the  powers  granted  to 
the  Bexhill  and  St.  Leonards  light- rail  way,  order 
1899,  and  to  recoup  the  light  railway  all  expendi- 
ture already  incurred  by  it.  The  bill  provides  for 
the  ultimate  acquisition  of  the  undertaking  by  the 
corporation  and  for  the  supply  by  the  company  of  the 
electrical  energy. 

Hornsea,  Eng. — The  Manchester  Industrial  com- 
pany proposes  to  deposit  a  bill  in  Parliament  early 
next  session  for  powers  to  constiuct  a  light  electric 
railway  from  Skipsea  to  Hornsea,  via  Atwick.  The 
line  will  take  a  circular  route  in  the  town  and  the 
passenger  station  will  be  placed  in  a  central  posi- 
tion. The  goods  station  will  be  near  that  belong- 
ing to  the  Northeastern  Railway  company,  and 
probably  a  loop  line  will  connect  both  systems. 
Eventually,  it  is  contemplated  to  extend  the  line 
to  Mapleton  and  Aldborough  on  the  south  side, 
and  Bridlington  on  the  north.  It  is  stated  that  the 
corporation  favors  the  proposal.  The  company 
has  also  offered  to  supply  the  town  with  electric 
light  and  a  refuse  destructor,  the  heat  of  which 
will  be  used  for  generating  the  necessary  power. 
The  surveyor  has  been  instructed  to  report  on 
this  section  of  the  scheme. 

Ilkeston,  Eng. — The  corporation  has  decided  to 
apply  for  sanction  to  borrow  £18,271  for  electric- 
lighting  purposes  and  £62,074  for  electric-tramway 
purposes. 

Liverpool,  Eng.— The  Mersey  Railway  company 
has  decided  to  apply  to  Parliament  for  powers  to 
authorize  the  working  of  a  railway  and  other  lines 
connected  therewith  by  electric  power  instead  of  by 
steam  locomotives,  as  at  present.  The  cost  of  the 
installation,  with  a  joint  generating  station,  has  been 
estimated  at  £428,000,  including  £78.000  for  interest 
on  the  capital  during  construction.  According  to 
the  estimate  of  Messrs.  Preece  and  Cardew,  with  an 
aimost  double  train   service  and  all   the   other  ad- 
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vantages  01  electric  traction,  the  company  will  save 
in  working  expenses.  Mr.  J 
ner  of  40  Hcriot  row.  Edinburgh,  is  chair- 
man of  this  company,  and  the  traffic  manager  is 
Mr.  j.  Macau  lay,  James  Street  station,  Liverpool, 
The  gauge  of  the  road  is  four  feet  eight  inches. 

London,  Eng. — Tenders  are  invited  by  the  Met- 
ropolitan   Supply    company,    Ltd.,    17   South    street. 

Square,  W.  (open  dale),  for  io  too 
watt  transformers,  primarily  10,000  ondary 

1,166  volts.    The  fee  (returnable)  is  10  shillings. 
Tenders  are   invi  date)   by   thi    contract 

eer  of  the  British  Electric  Traction  company, 
Donnington  House,  Norfolk  street.  \Y.  C,  for 
the  supply,  delivery  and  erection  of  a  three-throw 
deep-well  pump,  to  deliver  10.000  gallons  per  hour 
against  a  total  lift  of  100  [1 
The   Sou  idetro]  olitan  Tramways  (office, 

■  Road),  has  introduced  a  bill  pro- 
viding   for    a    gr>  m    of     its    system,    the 
ectricity.     The  bill,   however, 
was  rejected,  so  far  as  the  extensions  are  concerned, 
but    it    has    power    to    adopt    electric    traction    for 
Lin   track — some  three  miles  in  length. 
Wolverhampton,  Eng. — Tenders  are  invited,  until 
May  5th.  by  Mr.  J.   W.   Bradley.   Bureau   of   Engi- 
Town    Hall,   Wolverhampton,  for  the   supply 
eel    rails   and    accessories    required   for    section 
No.    I    of  the  new  tramways   for  the  tramway  com- 
mittee    of     the    Wolverhampton    corporation;    the 
■    of    material     required     under    this    contract 
Lints  to  about  700  ton-,  bul  some  2,800  tons  will 
eventually  be   required   during  the   next   two  years 
he  undertaking. 

Hawaii. 

Honolulu. — The  appropriation  hill,  just  submitted 
by  the  executive  to  the  Council  of  Slate,  allots  the 
sum  of  $12,000  for  additions  to  the  electric-light 
plant. 

Russia. 

St.  Petersburg. — Tenders  are  invited  (open  dale) 
by  the  St.  Petersburg  corporation,  for  applying  elec- 
tric traction  to  the  tramway-  on  the  \e\  -ki.  Sado- 
vaia  and  Vassilievskaia  and  street-lighting  arc 
lamps.     Fee,  200,000  roubles. 

Spain. 

Bilbao. — The  Sociedad  Generale  de  Centrales 
Kleetrieas  of  this  city  has  acquired  the  waterfall 
of  the  Rio  Leizaran,  an  affluent  of  the  Oria,  near 
\ndi.ain.  The  height  of  the  fall  is  210  meters,  with 
a  How  of  water  of  1,650  liters  per  second,  repre- 
suiting  a  force  of  about  2,800  horsepower.  A  por- 
lion  of  this  energy  will  be  employed  by  the  com- 
pany  for  an  electric  tramway,  to  be  built  between 
Zumarraga  and  Yumaya,  a  distance  of  about  yj 
kilometers,  passing  through  Azcoitia.  Loyola,  Az- 
peitia  and  Cestona,  with  a  branch  of  10  kilometers 
from  near  Zinnaya  to  the  main  mines  and  factories 
and  the  lignite  mines.  In  addition,  it  is  projected 
to  -tart  an  electro-chemical  industry  in  Andoain 
where  soda  or  carbide  of  calcium  could  be  produced. 
The  electric-railway  projects  and  the  installations 
in  Andoain  will  be  carried  out  by  Senor  Juan  Urru- 
tis  of  San  Sebastian. 


Berlin     Iron     Bridge     Company's     New 
Plant  at  Pittsburg. 

The  Berlin  Iron  Bridge  company  of  East  Berlin, 
Conn.,  has  made  an  extensive  purchase  of  real  es- 
tate at  Pittsburg.  Pa.,  and  has  already  started  011 
it-^  new  plant,  to  he  located  at  that  point.  The  com- 
pany has  bought  50  acres  between  the  Pennsylvania 
railroad  and  the  Ohio  River,  upon  which  it  will 
locate  it>  plant,  and  in  addition  50  acres  back  from 
the  river.  Upon  this  latter  piece  the  company  will 
put  up  a  number  of  bouses  for  the  use  of  its  em- 
ployes. The  foundations  of  the  buildings  are  now 
being  pul  in  ['lace,  and  it  is  the  intention  that  this 
plant  will  be  in  complete  operation  by  the  first  of 
July,  as  the  orders  for  the  machinery  equipment 
have  been  placed  for  some  months. 

The  office  building  will  be  60  feet  square  and 
four  >tories  in  height,  and  will  be  of  fireproof  con- 
struction throughout.  The  template  shop  will  be 
60  feel  in  width  and  300  feet  in  length,  two  stories 
in  height.  The  main  shop  will  be  constructed  en- 
tirely of  steel  and  glass,  and  will  be  220  feet  in 
width  and  700  feet  in  length.  The  entire  plant  will 
lie  equipped  with  new  machinery,  which  will  be 
of  the  heaviest  and  rno^t  modern  design,  the  orders 
having  been  placed  with  the  Hilles  &  Jones  com- 
pany of  Wilmington,  Del.,  the  Cleveland  Punch 
and  Shear  Works  company  of  Cleveland.  <).,  the 
Miles  Tool  Work--  company  of  Hamilton,  O.,  and 
iIp  Brown  Hoisting  and  Conveying  Machine  com- 
pany   of    Cleveland.     (  >. 

The  hydraulic  plant  will  be  very  elaborate  and 
will  be  furnished  by  William  IT.  Wood  of  Media, 
Pa.  The  floor  surface  of  the  main  shop  is  to  be 
controlled  by  23  traveling  cranes  of  various  sizes 
and  designs,  of  the  heaviest  capacity,  all  furnished 
by  the  Chisholm  &  Moore  Manufacturing  com- 
pany of  Cleveland.  O,  The  fuel  used  will  be  nat- 
ural gas,  tin'  engines  tfng  furnished  by  the  National 
Meter  companj  of  New  York.  X.  Y.  The  machin- 
1  ry  will  be  operated  throughout  by  electricity,  the 
gi  n<  rators  and  motors  being  furnished  by  the  Gen- 
eral  Electric  and  \Ve?lii     hoi        companies. 


Garton  Lightning  Arresters. 

The  subject  of  lightning  arresters  is  always  of 
interest  to  street-railway  and  central-station  man- 
agi  1-.  and  it  is  of  especial  importance  at  thi-  time 
of  the  year  when  thunderstorms  are  beginning  to 
be  prevalent.  The  accompanying  illustrations  show 
some  of  the  new  models  offered  this  year  by  the 
Garton-Daniels  company  of  Keokuk,   la. 

Fig.  1  shows  the  company's  new  direct-current 
pole  arrester  for  railway,  light  and  power  circuits, 
of  750  volts  or  less,  with  iron  cover,  the  lid  being 
removed  to  show  the  construction  of  the  device. 
Both  the  base  and  the  spool  are  made  of  porcelain, 
and  ihe  general  design  is  such  that  the  manufacturer 
feels  confident  that  its  operation  will  be  perfectly 
satisfactory  under  all  conditions.  A  novel  con- 
struction is  employed  in  the  iron  box,  it  being  made 
so  that  the  loosening  of  one  screw  at  the  bottom 
of  the  box   allows  the   lid  to  slide  upward  and  be 


Phono-electric  Line  Wire. 

As  a  rival  to  hard-drawn  copper  for  electrical  line 
construction  the  Bridgeport  Brass  company  is  plac- 
ing on  the  market  a  new  wire  conductor  wdiich  it 
Styles  "phono-electric."  The  manufacturer  claims 
that  this  wire  possesses  the  best  possible  combina- 
tion of  strength,  toughness  and  conductivity.  It  is 
said  to  be  absolutely  homogeneous,  both  in  its  me- 
chanical and  molecular  structure,  and  docs  not  de- 
pend upon  a  hardened  skin  for  its  strength,  as  do 
other  drawn  wires.  A  series  of  veiy  interesting  tests 
was  made  on  this  point  by  removing  successive  strata 
from  the  surface  of  phono-electric  wire,  and  its  ten- 
sile strength  was  found  to  be  uniform  throughout 
its  whole  diameter.  Hard-drawn  copper  wire  was 
subjected  to  the  same  treatment,  and  it  is  stated 
that,  once  the  skin  is  removed,  the  strength  of  the 
wire  is  reduced  to  that  of  ordinary  soft  copper. 

Phono-electric  wire,  on  account  of  its  homogene- 


F'g    i-  Fig.  2 
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swung  to  one  side,  thus  permitting  the  inspection 
of  the  arrester  with  the  greatest  ease. 

This  same  device  is  shown  in  Fig.  2,  provided 
with  a  wooden  cover.  This  cover  is  made  from 
clear,  selected  stock,  with  tongue-and-groove  con- 
struction at  exposed  joints,  and  is  provided  with 
sliding  ltd,  with  spring  catch  to  allow  easy  inspec- 
tion. The  iron  cover  is  six  inches  wide,  10%  inches 
high  and  five  inches  deep,  and,  with  the  arrester, 
weighs  ir  pounds.  The  wooden  cover  is  6%  inches 
wide,  12^2  inches  high  and  six  inches  deep,  and 
with  the  arrester  weighs  five  pounds. 

In  designing  the  new  models  the  Garton-Daniels 
company  has  adhered  to  the  same  general  lines  that 
have  made  its  devices  so  successful  in  the  past,  and 
retains  the  feature  of  opening  the  circuit  in  two 
places,  after  the  discharge  has  passed  to  earth — 
thus  allowing  the  use  of  a  much  smaller  air  gap 
than  would  be  practical  were  the  circuit  opened  in 
one   place   only. 

Pig.  3  shows  the  company's  new  arrester  for  the 
protection  of  stationary  motors  of  all  sizes,  and  Fig. 
4  the  new  type  "S"  kicking-coil,  for  use  in  conjunc- 
tion   with   the   arrester.     These   devices  are   said   to 


FIG     5.       GARTON    LIGHTNING    ARRESTER. — KICKING  C0H-. 

be   in  large   demand   for  the   protection   01  fan   and 
other  small   power  motors. 

Fig.  5  illustrates  one  of  a  number  of  1,200-am- 
pere  kicking-coils,  furnished  Siemens  Bros.  &  Co. 
of  Woolwich  and  London.  A  full  line  of  kicking- 
coils  is  manufactured  by  the  Gar  ton-Daniels  com- 
pany, and  it  now  has  special  facilities  for  turning 
out  tins  class  of  work  promptly. 


Public  Lighting  in  Chicago. 

The  City  Council  of  Chicago  has  adopted  a  report 
of  the  special  committee  on  street  lighting,  awarding 
to  the  Commonwealth  Electric  company  the  contract 
for  furnishing  2.000  arc  lights  at  $103  a  year.  Five 
per  cent,  is  to  be  added  to  the  bills  if  not  paid 
monthly.  These  lights  are  to  be  located  in  the 
outlying  parts  of  the  city,  where  the  municipal  sys- 
tem does  not  extend.  The  city  electrician  was  given 
authority  in  amendments  to  cut  off  any  number 
of  I. imps  at  his  pleasure,  or  to  call  for  more  lights,  if 
needed,  at  the  same  price.  The  same  committee's 
report,  recommending  the  award  of  the  gasoline- 
lighting  contract  to  the  American  Development 
lompany,  was  adopted.  The  company  is  to  furnish 
a  14-eandlepower  lighl  at  $17.40  a  year  and  a  60- 
candlepowcr  light   at  $27.60  a  year. 


Fig.  3.  FiR-  4- 

NG     ARRESTERS. 

ity,  has  a  breaking  strain,  for  the  various  sizes  of 
wire,  said  to  be  from  40  to  45  per  cent,  greater  than 
that  of  hard-drawn  copper.  Not  only  is  phono- 
electric  so  much  stronger  than  hard-drawn  copper 
wire,  according  to  the  manufacturer,  but  its  good 
properties  are  absolutely  permanent. 

Equally  important  with  tensile  strength  is  the 
power  of  enduring  severe  strains  without  taking  a 
permanent  stretch,  thereby  weakening  the  wire  for 
future  emergencies.  On  this  point  the  Bridgeport 
company  gives  the  following  table: 

Tensile  Elastic 

Strength,  Limit. 

Pounds  Pounds 

B.  iS  S.     per  Square  per  Square 

Gauge.          Inch.  Inch. 

Hard-drawn  copper oo             52.000  41.775 

Puono-eleciric 00             73  500  57.860 

Hard-drawn  copper o             54,000  39.645 

Phono-electric o             76,500  55, '95 

These  figures  show  that  phono-electric  wire  en- 
dures without  permanent  elongation  or  injury 
stresses  under  which  hard-drawn  copper  wire  would 
break. 

The  company  says:  "A  comparison  shows  that 
phono-electric  is  remarkably  tough.  While  a  No. 
S  hard-drawn  copper  wire  gave  up  at  30  turns  in  a 
length  of  six  inches,  phono-electric  wire  of  the  same 
size  and  length  endured  50  complete  turns.  In  wire 
of  smaller  size  the  difference  is  even  more  striking. 
A  No.  14  hard-drawn  copper  wire  broke  at  47  turns 
in  six  inches,  while  a  phono-electric  wire  of  the 
same  size  and  length  stood   120  turns. 

"In  electric-railway  work  it  frequently  happens 
that  the  passage  of  the  trolley  wheel  is  accompanied 
by  small  arcs,  set  up  between  wheel  mid  wire.  These 
burn  and  roughen  the  surface,  and  anneal  parts  of 
it.  If  the  wire  is  ordinary  hard-drawn  copper,  the 
hardened  skin  is  destroyed,  and  the  wire,  thus  weak- 
ened, rapidly  succumbs.  This  is  the  secret  of  the 
frequent  breaking  of  the  trolley  wire  at  the  curves 
where  there  is  heavy  service,  arcing  being  estab- 
lished by  the  flange  of  the  trolley  wheel.  Phono- 
electric  is  free  from  this  serious  difficulty,  for  it  docs 
not  maintain  an  arc  readily.  Its  fusing  point  is 
high,  and  it  is  free  from  constituents  easily  vapor- 
ized: hence,  does  not  furnish  enough  metallic  va- 
por to  keep  an  arc  going. 

"The  effect  of  overloads  on  phono-electric  is  small. 
Samples  of  phono-electric  and  hard-drawn  copper 
were  subjected  to  half  the  currents  required  to  fuse 
them,  and  their  tensile  strengths  taken  while  car- 
rying these  loads.  The  following  table  shows  that 
when  electrically  overloaded  the  strength  of  bard- 
drawn  copper  wire  is  permanently  and  severely  im- 
paired, while  phono-electric  surface  suffers  no  injury 
whatever. 

Tensile 

Strength, 

Breaking  Pounds 

Weight.      per  Square 

IV    &  S.       Pounds.  Inch. 

Hard-drawn  copper 00  3.986  37.960 

Pltono-elech  ic 00  f".,56n  6'<M75 

Hard-drawn  copper. ...            —     0  3,496  42,120 

Phono-electric o  5,590  67.320 

"Phono-electric  wire  does  not  rust  or  corrode. 
For  trolley  wire  in  hard  use,  for  long  and  difficult 
spans  and  for  telephone  and  telegraph  lines  in  ex- 
posed and  troublesome  places,  it  stands  unrivaled." 


\  V  Tibbe  will  extend  his  electric-light  plant  at 
Washington,  Mo.,  by  installing  a  day  circuit  for 
power  service. 


April  28,  1900 
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COMMUNICATIONS. 


CORRESPONDENCE. 


Electric  Lighting  in  the  Far  Northwest. 

To  the  Editor  of  the  Western  Electrician: 

It  may  interest  some  of  your  readers  to  know 
that  the  electric-iight  plant  installed  at  this  place 
is  running  with  great  success,  for  in  this  region 
lamp  oil  sells  at  $5  a  gallon.  We  burn  wood  for 
fuel,  and  there  are  forests  of  it. 

We  have  the  first  dynamo  ever  set  up  in  this 
country-  One  Indian  thought  he  understood  it. 
His  explanation  was  that  the  heat  traveled  along 
the  wire  to  the  lamp.  But  when  I  showed  him  the 
snow  on  the  wires,  he  admitted  that  the  problem 
was  too  much  for  him. 

JOHN   TREWHELLA. 
Fort  Simpson,  Mackenzie  River,  N.  W.  T.,  Can- 
ada, February  25,  1900. 


Imports  of  Fixtures. 

To  the  Editor  of  the  Western  Electrician: 

We  note  in  your  issue  of  April  7th  an  article  on 
page  221  on  "The  Fixture  Industry  and  Reciproc- 
ity." In  this  article  you  state  that  the  amount  of 
fixtures  imported  from  France  during  1898  only 
amounted  to  the  value  of  $4So.  This  is  evidently 
a  mistake,  as  our  own  importations  in  the  year 
189S  were  2.S00  francs,  and  as  we  cut  so  small 
a  figure  in  the  general  trade  of  the  country  as  to 
be  hardly  noticed,  we  are  sure  that  you  have  been 
misled  in  your  statement  regarding  the  impor- 
tation of  gas  and  eiectric  fixtures.  Would  it  not  be 
well  for  vou  to  correct  your  statement? 

Frank  j.  symmes, 

President  Thomas   Day  Company. 
San  Francisco,  April   10,   1900. 


[Our  correspondent  is  correct  in  pointing  out 
the  mistake  in  the  article  in  question,  which  was 
due  to  an  error  in  transcription.  The  official  sta- 
tistics show  that  the  value  of  gas  and  electric  fix- 
tures imported  from  France  during  the  year  1898 
was  $480,000,  on  which  $216,000  in  duty  was  paid. 
By  an  inadvertence  the  last  three  ciphers  in  these 
amounts  were  omitted  in  the  Western  Electrician's 
reference.  The  corrected  figures,  here  given,  show 
that  the  trade  in  imported  fixtures  is  of  considerable 
volume. — Ed.] 


Sargent's  Boiler-house  System. 

Frederick  Sargent,  the  Chicago  electrical  and  me- 
chanical engineer,  has  devised  a  power-station  sys- 
tem, for  which  he  has  been  granted  United  States 
patent  No.  647,033.  The  application  was  filed  on 
September  29,  1S99,  and  the  patent  was  issued  on 
the  10th  of  this  month.  The  invention  relates  to  the 
disposition  of  boilers,  coal  bunkers,  coal  chutes, 
mechanical  stokers,  coal  crusher,  fuel  economizer, 
ash-pits  and  ash  conveyor.  One  of  the  claims  of 
the  patent  reads  as  follows:  "In  a  power-station 
structure  and  system  the  combination  with  a  row 
of  boilers  and  a  boiler  house  containing  them,  the 
boiler  house  having  a  series  of  transverse  girders 
extending  from  wall  to  wall  across  the  same  above 
the  boilers,  the  said  girders  being  disposed  at  in- 
tervals above  the  center  lines  of  the  batteries  and 
above  the  center  lines  between  the  batteries;  of  a 
partition  built  upon  the  girders  longitudinally  of 
the  building  and  dividing  the  upper  portion  thereof 
into  two  compartments,  one  of  which  compart- 
ments is  located  above  the  rear  of  the  boilers,  the 
other  compartment  being  above  the  space  in  front 
of  the  boilers;  a  fuel  economizer  in  the  rear  com- 
partment and  means  for  conveying  the  heated  prod- 
ucts of  combustion  from  the  boiler  furnaces  to  the 
said  fuel  economizer,  and  coal  bunkers  or  funnels 
suspended  in  the  spaces  between  the  girders  at  the 
bottom  of  the  front  compartments,  the  spaces  be- 
tween the  girders  from  the  wall  of  the  building  to 
the  partition  forming  the  mouths  of  the  said  funnels, 
and  coal  chutes  leading  from  the  funnels." 


Electric-railway  Tests  in  Boston. 

Tests  of  systems  of  multiple-control  electric-rail- 
way operation  were  made  on  the  Boston  elevated- 
railway  system  last  week.  The  Westinghouse. 
Sprague  and  General  Electric  companies  had  sys- 
tems on  trial,  each  on  its  own  train.  The 
Sprague  system,  well  known  in  Chicago,  is  en- 
tirely electric,  and  so  also  is  the  General  Electric 
system.  The  Westinghouse  system  is  a  combina- 
tion of  electrical  and  compressed-air  control. 
A  number  of  railway  men  witnessed  the  tests.  No 
conclusion  was  reached  by  the  directors  of  the 
Boston  Elevated  Railway  company. 


It  was  reported  from  Potsdam,  N.  Y.,  last  week 
that  the  waterpower  canal  and  power  house  of  the 
Hannawa  Falls  Water  Power  company,  at  Hannawa 
Falls,  on  the  Raquette  River,  four  miles  from  Pots- 
dam, was  almost  completely  destroyed  on  that  day 
by  high  water,  causing  a  damage  variously  esti- 
mated at  from  $25,000  to  $75,000,  and  probably 
delaying  the  completion  of  the  waterpower  plant 
one  year.  The  Hannawa  Falls  Water  Power  com- 
pany is  developing  at  Hannawa  Falls  a  waterpower 
plant  of  12,000  horsepower,  and,  it  is  said,  is  con- 
templating developing  all  the  important  powers 
above  that  place  on  the  Raquette  River,  amounting 
probably  to  upward  of  100,000  horsepower. 


New  York  Notes. 

New  York,  April  21. — The  Rapid  Transit  Subway 
Construction  company  on  Monday  awarded  three 
contracts  for  materials  and  eight  contracts  for  the 
construction  of  as  many  sections  of  the  rapid- 
transit  subway.  The  Carnegie  Steel  company  will 
furnish  the  necessary  72,955  tons  of  structural  steel 
and"  iron  for  the  w-hole  road;  the  Sicilian  Asphalt 
Paving  company  will  do  the  775,795  square  yards 
of  asphalt  waterproofing,  and  the  United  Building 
Material  company  will  furnish  the  Portland  and 
other  cement,  amounting  to  about  1,500,000  barrels. 
The  successful  bidders  for  the  actual  work  of  con- 
structing the  tunnel,  stations  and  passenger  ele- 
vators and  for  doing  the  preliminary  work  in  their 
respective  sections  are  as  follows:  The  Degnon-Mc- 
Lean  Construction  company,  section  1,  the  post- 
office  loop  to  Chambers  street,  and  section  2,  from 
Chambers  street  to  Great  Jones  street,  on  Elm; 
E.  J.  Farrell,  section  7,  from  portal  of  tunnel  at 
One-hundred-and-third  street  to  One-hundred-and- 
tenth  street  and  Lenox  avenue,  and  section  8,  from 
One-hundred-and-tenth  street  to  100  feet  beyond 
One-hundred-and-thirty-fifth  street  along  Lenox 
avenue;  John  C.  Rodgers,  section  9,  from  100  feet 
north  of  One-hundred-and-thirty-fifth  street  on 
Lenox  avenue,  under  Harlem  River  and  then  east 
to  Brook  avenue;  John  Shields,  section  11,  from 
One-hundred-and-fourth  street  on  the  west  side  line 
to  10  feet  beyond  One-hundred-and-twenty-fifth 
street;  L.  B.  McCabe,  section  13,  from  One-hun- 
dred-and-thirty-third  street  to  100  feet  beyond  One- 
hundred-and-eighty-first  street,  and  section  14,  from 
One-hundred-and-eighty-first  street  to  Hillside  ave- 
nue. There  is  a  separate  contract  for  each  section. 
That  portion  of  the  rapid-transit  subway  excava- 
tion and  tunneling  not  already  provided  for  in  the 
eight  sub-contracts  awarded  Monday  has  been  di- 
vided into  four  sections  by  Contractor  John  B. 
McDonald,  with  reference  to  the  character  of  the 
ground,  and  for  these  sub-contracts  will  be  awarded. 
On  Thursday  the  Rapid  Transit  Commission  passed 
a  resolution  ordering  the  contractor  to  construct  the 
pipe  galleries  on  both  sides  of  the  subway  in  Elm 
street  between  Worth  street  and  Astor  place.  The 
estimated  additional  cost  of  the  galleries  is  $425,000. 

Plans  were  filed  at  Department  of  Buildings  on 
Monday  by  the  chief  engineer  of  the  Manhattan 
Elevated  Railway  company  for  the  power  house 
which  is  to  supply  electricity  to  operate  the  road 
when  it  has  been  changed  over  to  electric  motive 
power.  The  station  is  to  be  situated  at  Seventy- 
fourth  street  and  the  East  River,  and  will  cost,  ex- 
clusive of  the  land,  $750,000.  According  to  the 
plans,  the  building  is  to  be  three  stories  high  and 
is  to  front  on  Exterior  street,  a  thoroughfare  which 
has  not  yet  been  opened  up,  but  which  is  near  the 
edge  of  the  East  River.  It  is  to  extend  from  Seventy- 
fourth  street  to  Seventy-fifth  street,  having  a  frontage 
of  265  feet  in  Exterior  street.  The  other  dimensions 
will  be  413  feet  in  Seventy-fifth  street,  394  feet  in 
Seventy-fourth  street  and  204  feet  at  its  west  end, 
for  it  will  not  extend  through  to  Avenue  A.  Its 
extreme  height  is  to  be  90  feet.  The  material  will 
be  steel,  brick  and  granite,  and  the  structure  will 
be  as  nearly  fireproof  as  it  is  possible  to  make  it. 

The  New  York  Central  Railroad  company,  has 
arranged  to  meet  the  competition  of  the  new 
suburban  electric  railroads  that  are  to  be  built  in 
the  Central's  territory  in  Western  New  York.  The 
steam  railroad  will  put  on  additional  local  trains 
and  reduce  fares  to  the  basis  of  the  trolley  charges. 
By  pursuing  this  policy  the  New  York  Central  has 
won  baelira  large  part  of  the  passenger  traffic  taken 
from  it  by  the  electric  railroad  opened  between 
Buffalo  and  Niagara  Falls  two  years  ago.  The 
two  most  important  long-distance  trolley  lines 
planned  in  Western  New  York  lately  are  the  line 
from  Buffalo  to  Rochester,  distance  about  52  miles, 
and  the  Lockport  and  Olcott  line,  which  will  be 
about  20  miles  long. .  Work  on  both  of  these  new 
electric  roads,  it  is  said,  will  begin  this  spring. 

A  call  has  been  issued  for  a  special  meeting  of 
the  stockholders  of  the  Third  Avenue  Railroad 
company,  on  May  nth.  It  is  for  the  purpose  of 
obtaining  the  consent  of  stockholders  owning  at 
least  two-thirds  of  the  stock  to  the  issue  of  a 
mortgage  upon  the  property  and  franchises  of  the 
company  to  the  Morton  Trust  company.  Third 
Avenue  stockholders  will  also  hold  a  special  meet- 
ing on  May  17th  to  approve  the  lease  of  the  com- 
pany's property  to  the  Metropolitan  Street  Railway 
company. 

The  Thermo  Electric  company  has  applied  to  the 
Supreme  Court  for  the  voluntary  dissolution  of  the 
corporation,  and  Justice  Fitzgerald  has  appointed 
Louis  Wendel  referee,  to  inquire  into  the  merits  of 
the  application.  It  was  stated  that  the  company 
ceased  to  do  business  in  September  last,  has  no 
assets,  and  the  only  liability  is  a  claim  of  the  city 
and  county  of  New  York  for  $4,920  personal  taxes. 
'  M.   L.    G. 

Columbus,  O. 

Columbus,  O.,  April  20. — There  has  been  much 
discussion  in  this  city  in  relation  to  the  attempt 
of  a  number  of  interurban  railway  companies  to 
secure  a  franchise  for  a  loop,  in  order  that  they 
may  enter  the  city.  So  far  the  City  Council  has 
refused  to  grant  a  franchise,  but  since  the  elec- 
tion a  few  weeks  ago  it  is  believed  that  a  majority 


of  the  members  of  that  body  will  be  in  favor  of 
such  action.  There  are  six  or  eight  lines  con- 
templated, and  some  of  them  have  been  partially 
constructed,  but  so  long  as  they  are  refused  ad- 
mission to  the  city  there  is  little  encouragement 
for  the  companies  to  complete  the  work.  Without 
doubt  an  ordinance  granting  a  franchise  for  this 
purpose  would  result  in  much  good  to  the  city, 
and  most  of  the  business  men  are  in  favor  of  it. 
The  Columbus  Street  Raihvay  company  has  put  up 
a  bitter  fight  against  it,  however,  and,  with  the  old 
council,  was  successful  in  keeping  the  new  com- 
panies out. 

Representative  Griffin  of  Lucas  County  succeeded 
in  getting  a  bill  through  the  Legislature  the  last 
days  of  the  session  which  permits  gas  and  electric- 
light  companies  to  combine.  He  claimed  that  it 
was  a  local  bill  and  applied  only  to  Toledo,  but  it 
was  discovered  afterward  that  it  is  general  in  nature 
and  will  allow  such  action  in  any  city.  It  is  feared 
that  it  will  be  taken  advantage  of  in  many  places 
in  order  to  establish  an  exorbitant  price  for  light 
and  fuel  gas,  as  well  as  for  electric  light  and  power. 
The  Columbus  Transfer  company  has  purchased 
a  two-seated  Woods  electric  cab,  the  first  ever 
brought  to  this  city.  It  will  be  put  in  regular 
service,  and  if  it  proves  successful  others  will  be 
added  as  needed. 

Two  gentlemen  connected  with  the  Columbus 
Buggy  company  have  invented  a  storage-battery 
automobile,  which,  it  is  claimed,  will  have  capacity 
lo  run  75  miles  without  recharging.  They  claim  to 
have  a  new  battery  superior  to  anything  on  the 
market  at  the  present  time. 

Oscar  S.  Lear,  a  prominent  bicycle  dealer,  will 
soon  commence  the  manufacture  of  a  motor  bicycle 
of  which  he  is  the  inventor.  The  arrangement  of 
the  engine  is  such  that  the  flywheels  are  placed  on 
the  outside  of  the  boxing  and  the  gearing  is  dif- 
ferent  from   others. 

An  attempt  has  been  made  to  have  the  employes 
of  the  municipal-light  plant  here  join  the  Electrical 
Workers'  union,  but  so  far  they  have  not  done 
so.  Such  a  course  is  not  opposed  by  the  City 
Council. 

The  Chillicothe  and  Hillsboro  Traction  company, 
with  a  capital  of  $10,000,  has  been  incorporated,  to 
build  an  electric  line  from  Chillicothe  to  Hillsboro. 
The  articles  also  allow  the  company  to  furnish 
electricity  for  light  and  power. 

The  Port  Clinton  Electric  Light  and  Power  com- 
pany has  increased  its  capital  stock  from  $10,000  to 
$20,000. 

The  Urbana,  Mechanicsburg  and  Columbus  Elec- 
tric Railway  company  was  incorporated  Monday, 
with  a  capital  stock  of  $100,000,  to  construct  a  line 
from  Urbana  to  Columbus,  by  way  of  Mechanics- 
burg, and  also  to  furnish  light  and  power  in  case 
the  company  should  desire  to  do  so.  Ex-Adjutant- 
general  H.  A.  Axline  of  this  city  is  one  of  the  in- 
corporators. O.  M.  C. 

Northwestern  Notations. 

Minneapolis,  April  21. — The  council  of  Madison, 
S.  D.,  is  considering  improvements  to  the  electric- 
light  plant  to  cost  $8,000.  These  include  a  new 
engine,  a  90-kilowatt  dynamo,  new  boilers,  a  con- 
densing tower  and  an  extension  to  the  power  sta- 
tion. 

The  Water  and  Light  company  of  Mellen,  Wis., 
is  installing  an  electric-light  plant. 

The  Electrical  Engineering  company,  an  electrical 
supply  house  of  Minneapolis,  will  have  a  large  four- 
story  building  at  107  Nicollet  avenue,  Minneapolis, 
remodeled  for  its  use.  The  cost  of  rearrangement 
will  be  $10,000.  The  new  quarters  will  afford  ample 
room  for  the  growing  business  of  the  company. 

George  L.  Peabody  and  Charles  A.  Stone  of  Bos- 
ton were  recent  visitors  in  Minneapolis.  They  are 
stockholders  in  the  Minneapolis  General  Electric 
company. 

The  Electric  Loom  company  of  Brookings,  S.  D., 
has  been  incorporated,  with  a  capital  stock  of  $100,- 
000. 

The  Houghton  County  Street  Railway  company 
of  Houghton,  Mich.,  has  been  capitalized  at  $750,000. 
Materials  have  been  ordered  and  construction  will 
be   begun   about    May  1st. 

The  Canyon  Creek  Electric  Light  company  of 
Wallace,  Idaho,  is  putting  in  a  100-kilowatt  mono- 
cycle  generator  and  other  improvements,  which 
will  more  than  double  the  capacity  of  the  plant. 
The  Wallace  Manufacturing,  Electric  and  Water 
company,  of  the  same  place,  is  also  making  ex- 
tensive improvements.  It  has  a  new  generator  of 
150  kilowatts,  modern  arc  lamps  and  other  improve- 
ments. 

The  street-railway  company  of  Butte,  Mont.,  has 
ordered  new  rolling  stock,  new  machinery,  and  is 
about  to  make  extensive  improvements.  The  tracks 
will  be  improved  and  the  service  will  be  increased. 

Ottumwa.  la.,  has  mail  boxes  on  the  street  cars 
for  the  collection  of  mail  and  forwarding  to  the 
postoffice.  The  first  day  there  were  245  pieces  of 
mail  collected  by  the  cars. 

The  Water,  Light  and  Power  company  has  been 
granted  a  franchise  at  Republic,  Wash.,  to  install 
a  complete  electric-light  and  water  system. 

The  power  station  of  the  Electric  Light  and 
Power  company  of  Pipestone,  Minn.,  was  burned, 
with  a  loss  of  $3,000.  Insurance,  $2,000.  The  ma- 
chinery was  completely  ruined.  The  plant  will  be 
rebuilt  at  once. 

The  Washington  Water  Power  company  of  Spo- 
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kane.  Wash.,  contemplates  extending  wires  to  Mar- 
shall and  Cheney,  Wash.,  to  furnish  power  for  those 
cities. 

Engineer  Pride  of  Appleton,  Wis.,  is  making  a 
survey  of  the  waterpower  available  in  the  Wisconsin 
River  Valley.  There  is,  approximately,  200,000 
horsepower  now  going  to  waste.  It  is  estimated 
that  it  could  be  developed  at  a  very  small  cost. 
The  Wisconsin  Valley  Advancement  association  has 
already  enlisted  the  attention  of  capitalists  in  the 
project  and  a  large  amount  of  capital  is  considering 
it.  An  electric  railway,  to  traverse  the  valley,  is 
projected,  and  will  probably  be  constructed. 

Secretary  Charles  L.  Pillsbury  of  Minneapolis  has 
addressed  a  circular  letter  to  architects,  builders 
and  owners,  calling  attention  to  the  act  of  the  Legis- 
lature creating  the  State  Board  of  Electricity  and 
licensing  master  electricians.  Owners  are  urged  to 
see  that  none  but  properly  licensed  electricians  be 
permitted  to  bid  on  electrical  contract  work.       R. 


PERSONAL. 


T.  O.  Moloney  of  the  Moloney  Electric  company, 
St.   Louis,  Mo.,  was  a  recent  visitor  in  Chicago. 

Joseph  Sachs,  the  electrical  engineer  of  the  Johns- 
I'ratt  company  of  Hartford,  Conn.,  and  James  W. 
Perry  of  the  electrical  department  of  the  H.  W. 
Johns  Manufacturing  company  of  Philadelphia,  are 
in  Chicago. 

H.  M.  Atkinson,  one  of  the  well-known  elec- 
trical men  of  the  South,  president  of  the  Georgia 
Electric  Light  company  of  Atlanta,  has  gone  into 
the  newspaper  business,  having  purchased  a  large 
interest  in  the  Atlanta  Journal  from  Hoke  Smith. 
who  retires. 

The  friends  of  Mr.  J.  B.  Taltavall.  publisher  of 
the  Telegraph  Age.  will  be  greatly  pleased  to  learn 
that  he  is  back  at  his  office  once  more  after  an 
absence  of  some  four  months  caused  by  trouble 
with  his  eyes.  Mr.  Taltavall  is  now  much  improved, 
and  it  is  hoped  that  he  will  be  thoroughly  recovered 
in  a  short  time. 

George  M.  Brill,  until  recently  engineer  for  Swift 
&  Co.,  has  severed  that  connection  to  engage  in 
the  general  practice  of  electrical,  mechanical  and 
refrigerating  engineering,  with  office  at  1143  Mar- 
quette building,  Chicago.  For  Swift  &  Co.  Mr. 
Brill  designed  two  large  electric-power  plants  and 
numerous  refrigerating  plants,  besides  giving  gen- 
eral attention  to  the  engineering  of  the  extensive 
Swift  interests. 


ELECTRIC  LIGHTING. 

The  City  of  Pekin  (111.)  Electric  Light  and  Power 
company  has  been  dissolved. 

Downers  Grove,  111.,  is  now  illuminated  for  the 
first  time  by  electricity.  The  system  includes  22 
arc  lamps  and  80  incandescent  lights. 

It  is  reported  that  the  United  Railways  and  Elec- 
tric company  and  the  Consolidated  Gas  company  of 
Baltimore  will  be  combined,  so  that  the  control  of 
all  the  lighting  of  the  city  will  be  under  one  man- 
agement. 

Papers  have  been  filed  in  Albany  by  J.  W.  Lieb, 
Jr.,  C.  L.  Edgar  and  W.  S.  Barstow,  incorporating 
the  "Lamp  Testing  Bureau,"  with  a  capital  of  $20,- 
000.  This  corporation  is  organized  to  succeed  the 
lamp  committee  of  the  Association  of  Edison  Il- 
luminating Companies. 

The  Marion  (Ind.)  Electric  company  will  install 
two  boilers  and  two  engine-dynemos  before  August 
1st.  The  boilers  are  specified  to  carry  steam  at 
from  90  to  100  pounds'  pressure.  Simple  engines 
will  be  direct-connected  to  220-volt  dynamos.  One 
unit  will  be  of  about  100  kilowatts'  capacity  and  one 
of  40  kilowatts.  W.  E.  McDonald,  formerly  of  Chi- 
cago, is  the  manager  of  the  plant. 


ELECTRIC  RAILWAYS. 

Word  has  been  received  from  Paris  that  the  West- 
inghouse  Electric  and  Manufacturing  company  has 
closed  contracts  f"r  tin-  equipment  of  the  Metro- 
politan  underground  railway  of  Paris  and  the  sub- 
urban lines  of  the  railroad  dc  l'Otiest  of  France. 

An  electric  car  on  the  South  Chicago  City  Rail- 
way recently  plunged  down  an  embankment  into 
Wolf  River,  south  of  Roby,  Ind.  It  was  running 
slowly  at  the  lime  when  a  Range  on  one  of  the 
front  wheels  broke  and  the  car  left  the  track.  The 
two  passengers  on  the  car  and  the  conductor  and 
motornian  jumped  and  were  not  injured.  The  car 
stopped  in  five  feet  of  water. 

The  Consolidated  Traction  company  of  Pittsburg 
has  leased  its  property  and  rights  to  the  Union 
Traction  company  for  900  years.  The  capital  stock 
of  the  Consolidated  company  is  $30,000,00,  of  which 
$15,000,000  is  common  and  $15,000,000  is  pre- 
ferred. Only  $9,650,000  of  the  preferred  has  been 
issued.  The  Union  Traction  company  will  have  a 
capital  of  $30,000,000,  20  per  cent,  paid  up  and  the 
remainder  of  the  stock  assessable  as  required.  The 
Hon.  C.  L.  Magee  will  be  president  of  the  company. 
The  new  company  will  also  control  the  systems  of 
the  old  United  Traction  company  and  the  Monon- 
gahela  Street  Railway  company,  the  only  line  out- 


side of  the  consolidation  being  the  West  End  Trac- 
tion company. 

The  board  of  trustees  of  the  town  of  Cicero  have 
again  adopted  an  ordinance  granting  the  Aurora, 
Wheaton  and  Chicago  Railway  company  a  50-year 
franchise.  An  amendment  was  made  to  the  original 
ordinance,  providing  for  the  sale  of  commutation 
tickets  of  eight  rides  for  25  cents.  A  single  fare  of 
five  cents  only  is  to  be  charged.  The  ordinance 
states  that  the  connecting  road  with  the  Aurora, 
Wheaton  and  Chicago  Railway  shall  be  the  Metro- 
politan elevated  railway.  The  railway  company  is 
also  to  keep  and  maintain  five  stations  in  the  town 
and  a  union  station  at  its  connecting  point  with  the 
Metropolitan,  and  is  to  maintain  and  keep  electric 
lights  at  all  places  where  its  tracks  cross  the  streets 
and  alleys  in   Cicero. 

The  Buffalo,  Niagara  Falls  and  Rochester  Rail- 
way company  was  recently  incorporated  in  New 
Vork  stale,  with  a  capital  of  $1,250,000.  The  com- 
pany is  to  construct  a  street  surface  road,  120  miles 
long,  to  be  operated  by  horse,  cable,  electricity  or 
compressed-air  power,  and  will  run  through  Mon- 
roe, Orleans,  Niagara  and  Erie  counties.  Its  ter- 
mini will  be  at  Delaware  avenue  in  Buffalo,  at  Main 
street  in  Niagara  Falls  and  at  Lake  avenue  in  the 
town  of  Greece,  Monroe  County,  where  it  will 
connect  with  the  Rochester  electric-railway  system. 
The  directors  are  Allan  C.  Beach  of  Watertown, 
Charles  S.  Baker,  George  L.  Brcwn,  George  Moss, 
Milton  Clark.  George  A.  Brooks,  Henry  D.  Quimby 
and  William  C.  Gray  of  Rochester,  and  William  H. 
Gillette  of  Charlotte. 


AUTOMOBILES. 


It  is  said  that  Emperor  William  of  Germany  has 
decided  to  award  a  prize  of  $20,000  for  the  automo- 
bile best   suited   for  military  service. 

It  is  stated  that  a  Chicago  firm  recently  shipped 
$50,000  worth  of  automobiles  to  the  Hawaiian  Is- 
lands. The  shipment  included  large  cabs,  small 
cabs,   delivery  wagons  and  T-carts. 

A  1,000-mile  automobile  tour  of  England  and 
Scotland,  under  the  auspices  of  the  Automobile  Club 
of  Great  Britain,  was  begun  on  April  23d  from  the 
Hyde  Park  corner  in  London.  The  tour  is  not 
intended  as  a  race,  but  as  a  test  of  the  utility  and 
strength  of  the  vehicles.  About  75  automobiles,  car- 
rying 300  persons,  made  the  start.  Among  the  ve- 
hicles were  six  American  machines  and  one  French 
torpedo  racer. 

A  dispatch  from  Indianapolis  says  that  a  citizen 
left  his  automobile  standing  in  front  of  the  Grand 
Opera  House  one  day  this  week  and  forgot  to 
remove  the  controller.  A  horse  standing  near  by 
in  his  curiosity  touched  the  controller  and  the  auto- 
mobile dashed  upon  him.  The  horse  became  fright- 
ened and  tried  to  get  out  of  the  way,  but  the  auto- 
mobile threw  him  down,  breaking  a  wheel  of  the 
phaeton  to  which  he  was  hitched.  A  bicycle  stand- 
ing near  was  smashed  to  pieces. 

County  Judge  Sutherland  of  Rochester,  N.  Y., 
recently  decided  a  case  in  favor  of  Jonathan  West, 
who  has  invented  a  gasoline  horseless  carriage,  and 
who  was  sued  by  the  proprietor  of  a  laundry  com- 
pany for  damages  done  to  the  company's  wagon 
by  a  runaway.  The  horse  drawing  the  laundry 
wagon  became  frightened  at  West's  horseless  ve- 
hicle and  ran  away.  The  laundryman  obtained  a 
judgment  for  $42.95  in  the  Municipal  Court  and 
the  appeal  was  argued  before  Judge  Sutherland,  who 
reversed  the  decision. 


PUBLICATIONS. 

Two  of  the  March  bulletins  of  the  Bullock  Elcc- 
tiic  Manufacturing  company,  Cincinnati,  describe 
marine  lighting  and  power  sets,  and  railway,  light 
and  power  generators.  The  latter  contains  16  pages 
and  gives  several  views  of  an  Soo-kilowatt  Bullock 
generator. 

The  electrical  equipment  of  the  Peekskill  Traction 
company,  at  Peekskill,  N.  Y.,  is  described  in  a 
circular  issued  by  the  Electric  Storage  Battery  com- 
pany, Philadelphia.  The  installation  of  Chloride 
accumulators  in  the  station  of  the  Peekskill  com- 
pany   is   given   particular   attention. 

The  General  Electric  company  has  issued  a  small 
but  tastefully  executed  catalogue  relating  to  its 
type  H  oil  transformers.  The  important  features 
of  the  transformers  and  their  general  design  arc 
stated,  as  well  as  prices  and  results  of  tests.  "The 
Aging  of  Transformer  Steel"  is  briefly  treated  in 
the  pamphlet. 

The  Chicago  House  Wrecking  company  of  Chi- 
cago has  recently  issued  a  new  catalogue  giving  a 
complete  list  of  the  various  articles  which  the  com- 
pany has,  from  time  to  time,  accumulated  and  offers 
for  sale.  The  catalogue  contains  248  pages  and  is 
descriptive  of  a  vast  quantity  oi  goods,  including 
hardware,  dry  goods,  clothing,  machinery,  crockery. 
etc.  Six  pages  are  devoted  to  miscellaneous  elec- 
trical supplies. 

An  attractive  and  interesting  catalogue  has  been 
issued  by  the  Stow  Manufacturing  company,  Bing- 
hatnton,    N.    Y.     The   publication    is   descriptive    of 


the  Stow  flexible  shaft  and  its  application  for  port- 
able drilling,  tapping,  reaming,  wood  boring,  emery 
grinding,  dental  work,  etc.  The  flexible  shafts  may 
be  driven  either  by  electric  motors  or  by  rope 
transmission.  The  combination  of  the  Stow  flexible 
shaft  and  multi-speed  electric  motors  is  given  par- 
ticular prominence,  and  the  company's  stationary 
multi-speed  motors  for  direct  connection  are  also 
described. 


POWER  TRANSMISSION. 

The  Sierra  Power  company,  Los  Angeles,  Cal., 
capitalized  at  $75,000  was  recently  incorporated. 
The  directors  of  the  company  are  C.  G.  Baldwin 
of  Clairmont,  J.  Albert  Dole,  B.  S.  Nichols,  A.  W. 
Burt  and  A.   P.  Nichols  of  Pomona. 

The  Mountain  Power  company,  Los  Angeles, 
Cal.,  has  been  incorporated  with  the  following- 
named  directors:  J.  S.  Cravens,  J.  B.  Miller,  W. 
R.  Staats,  J.  S.  Terrence,  J.  H.  Holmes  and  W.  S. 
Wright  of  Pasadena,  H.  Fisher,  H.  H.  Sinclair  of 
Retllands,  and  G.  II.  Baker  of  New  York  city.  The 
capital  stock  of  the  company   is  $500,000. 

Representative  Hedge  of  Iowa  has  introduced  a 
bill  in  Congress  granting  the  Keokuk  (la.)  and 
Hamilton  (III.)  Water  Power  company  the  right  to 
construct  and  maintain  a  canal  along  the  east  bank 
of  the  Mississippi  River,  between  Nauvoo  and  Ham- 
ilton, Hancock  County,  111.,  and  to  erect  and  main- 
tain a  power  station  and  wing  dam  500  feet  in  the 
river  from  the  head  of  the  canal;  also  to  make  other 
dams  and  improvements  necessary  for  the  develop- 
ment of  waterpower  and  generation,  use  and  trans- 
mission of  electric  energy  and  power  at  the  Des 
Moines  Rapids  of  the  Mississippi  River.  It  is  pro- 
vided the  proposed  constructions  do  not  in  any  way 
interfere  with  the  existing  low-water  channels  over 
the  Des  Moines  Rapids  or  with  the  interests  of  navi- 
gation. Until  the  plans  and  the  location  of  the  work 
so  far  as  they  affect  the  interests  of  navigation  have 
been  approved  by  the  secretary  of  war  the  canal 
and  other  improvements  shall  not  be  commenced  or 
built.  The  Keokuk  and  Hamilton  Water  Power 
company  was  recently  incorporated,  with  a  capital 
stock  of  $2,500,  by  R.  R.  Wallace,  A.  B.  Johnston 
and  Edmund  Jaeger. 


SOCIETIES  AND  SCHOOLS. 

There  are  now  507  graduates  of  the  engineering 
college  of  the  University  of  Illinois,  and  according 
to  the  latest  information  obtainable,  457  are  engaged 
in  some  branch  of  engineering  work. 

The  twenty-fifth  report  of  Purdue  University,  La- 
fayette, Ind.,  has  been  issued  in  pamphlet  form.  It 
includes  the  annual  reports  of  the  president  and 
other  officers  for  the  year  ended  June  30,  1899. 

The  Robert  Fulton  Association  of  Stationary  En- 
gineers of  Chicago  will  give  a  banquet  at  De 
Jonge's  restaurant  on  June  9th.  C.  W.  Naylor,  95 
State  street,  is  secretary  of  the  committee  in  charge. 

A  paper  by  Professor  P.  B.  Woodworth  on  "A 
Road  Test  of  Street-railway  Motors"  will  be  pre- 
sented at  the  meeting  of  the  Chicago  Electrical 
association  on  May  4th,  at  8  p.  m.,  at  1741  Monad- 
nock  building. 

The  board  of  regents  of  the  University  of  Michi- 
gan has  voted  to  build  this  summer  a  $10,000  addi- 
tion to  the  mechanical  laboratory  for  the  new  courses 
in  marine  engineering  that  were  recently  added  to 
the  curriculum  of  the  engineering  department. 

Lectures  on  "Electricity  in  Mining"  are  given  at 
the  Massachusetts  Institute  of  Technology,  Boston, 
by  Timothy  W.  Sprague.  These  lectures  are  in- 
cluded in  the  curriculum  of  the  course  in  mining 
engineering.  Students  of  other  departments  have 
the  privilege  of  attending  them.  ■ 

The  eighteenth  annual  catalogue  of  the  Rose 
Polytechnic  Institute,  Terre  Haute,  Ind.,  was  re- 
cently issued.  It  contains  an  outline  of  the  courses 
of  study  and  the  plan  of  instruction,  a  list  of  the 
alumni,  faculty  and  undergraduates,  and  other  in- 
teresting facts  concerning  the  institute. 

Harvard  University  has  agreed  to  give  instruc- 
tion during  the  summer  of  this  year  to  a  consid- 
erable number  of  teachers  in  the  schools  of  Cuba. 
Although  this  instruction  is  to  be  given  in  Cam- 
bridge during  the  session  of  the  summer  school, 
the  work  is  not  to  be  done  in  that  school,  but  under 
separate  direction  and  by  instructors  especially 
chosen  for  that  task. 

Through  the  generosity  of  Andrew  Carnegie  the 
Stevens  Institute  of  Technology  at  Hoboken,  N.  J., 
will  acquire  a  building  to  be  devoted  to  experi- 
mental work  in  engineering.  The  plans  for  the 
building  have  been  completed  and  ground  will  be 
broken  in  a  few  weeks.  The  building  will  be  de- 
voted to  a  laboratory  of  engineering,  and  will  be 
under  the  general  charge  of  Professor  D.  S.  Jacobus. 

Professor  W.  S.  Johnson  recently  gave  an  ad- 
dress, with  experiments,  in  Chicago  on  the  Johnson- 
Fortier  wireless-telegraph  system,  before  the  North- 
western Association  of  the  Massachusetts  Insti- 
tute of  Technology.  Professor  Johnson  claimed 
that  25  words  a  minute  could  be  sent  and  received 
without  difficulty  with  his  instruments.  The  appa- 
ratus  is   being   exhibited  at  the   Paris   Exposition. 
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It  is  said  that  a  staff  150  feet  high  will  soon  be 
erected  on  a  point  on  the  lake  shore  between  Mil- 
waukee and  Racine  and  experiments  will  be  made 
between  it  and  the  two  cities  and  between  the  shore 
and  vessels  properly  equipped  with  instruments. 

Among  the  lectures  to  be  given  by  non-resident 
engineers  at  the  University  of  Illinois  during  the 
month  of  May  are  the  following:  ''Transformers  in 
Modern  Electric-power  Transmission,"  by  W.  A. 
Layman  of  the  Wagner  Electric  Manufacturing 
company,  St.  Louis,  and  "Recent  Developments  in 
the  Application  of  Electricity,"  by  Professor  R.  B. 
Owens,  head  of  the  department  of  electrical  engi- 
neering, McGill  University,  Montreal,  Que. 

Railway-motor  engineering  is  a  new  course  of  in- 
struction offered  by  the  International  Correspond- 
ence Schools,  Scranton,  Pa.  The  course  was  pre- 
pared and  is  being  kept  up  to  date  by  Eugene  C. 
Parham,  superintendent  of  the  Nassau  division  of 
the  Brooklyn  Rapid  Transit  company.  It  is  in- 
tended for  operators  and  those  who  wish  to  become 
operators  of  electrical  machinery  and  contains  prac- 
tical instruction  on  the  operation  and  maintenance 
of  electric  cars  and  motors. 


CHANGES  OF  ADDRESS. 

The  Crocker- Wheeler  company  has  arranged  to 
handle  its  general  business  at  the  works  at  Ampere, 
N.  J.,  while  the  New  York  office,  at  39  Cortlandt 
street,  will  be  reserved  as  headquarters  for  the 
business   of  the  metropolitan   district. 

The  Berlin  Iron  Bridge  company  of  East  Berlin, 
Conn.,  will  remove  its  New  York  office  on  May  1st 
to  the  St.  Paul  building,  220  Broadway.  The  office 
will  continue  to  be  in  charge  of  Mr.  Seymour  N. 
Robinson,  the  Berlin  company's  New  York  repre- 
sentative. 

The  Standard  Underground  Cable  company  an- 
nounces that  its  New  York  offices  will  be  removed 
on  April  30th  to  more  commodious  quarters  at  56 
Liberty  street  (corner  Nassau).  At  the  new  location 
the  company  will  be  glad  to  welcome  its  customers 
and  friends. 

After  May  1st  the  Leather  Preserver  Manufac- 
turing corporation  of  Chicago  will  be  located  at  31 
West  Monroe  street,  where  it  will  have  increased 
facilities  for  handling  its  large  volume  of  business. 
This  company's  business  has  increased  very  ma- 
terially in  the  last  12  months,  patronage  coming  to 
them  from  Mexico,  Nova  Scotia  and  other  points 
remote  from  the  home  office. 

.  The  Western  Reflector  company  is  now  located  at 
its  new  quarters,  315  West  Lake  street,  Chicago. 
Owing  to  the  steady  increase  in  its  business  the 
company  was. compelled  to  move  to  these  quarters, 
which  are  larger  and  more  spacious  and  also  more 
centrally  located  than  its  former  offices.  The  com- 
pany is  prepared  to  manufacture  and  handle  any- 
thing in  the  reflector  line  and  can  make  prompt 
shipments. 

The  rapidly  growing  business  of  the  Aaron  Elec- 
tric company,  Chicago,  has  made  it  necessary  to 
seek  quarters  with  better  facilities.  With  this  idea 
in  view  a  new  location  has  been  secured  at  181-3 
South  Clinton  street,  where  all  communications 
should  be  addressed  after  May  1st.  Mr.  Aaron 
reports  a  very  successful  business  for  the  last  six 


months,  particularly  in  the  sale  of  second-hand 
apparatus,  of  which  he  makes  a  specialty.  The 
company  also  rewinds  armatures  and  does  general 
repair  work. 

The  Wheeler  Reflector  company,  the  well-known 
manufacturer  of  reflectors  and  shades,  will  remove, 
about  May  1st,  to  its  new  and  larger  office  and  fac- 
tory at  100  Purchase  street,  corner  of  Oliver  street, 
Boston.  General  Elbert  Wheeler,  who  for  the  past 
20  years  has  been  treasurer  and  manager  of  the 
company,  will  hereafter  devote  his  time  to  his  other 
interests  (though  still  retaining  the  position  of  treas- 
urer of  the  Wheeler  Reflector  company)  and  will 
have  his  office  at  14  Beacon  street.  H.  C.  Hawks, 
well  known  to  the  electrical  trade,  has  accepted  the 
position  of  general  manager,  and  will  have  the  active 
management  of  the  company. 


MISCELLANEOUS. 


Mr.  Adams,  deputy  United  States  consul,  wrote 
from  Dawson  City,  February  28,  1900:  "The  Tan- 
ana  district,  just  north  by  east  of  Prince  William 
Sound,  Alaska,  is  receiving  considerable  attention 
on  account  of  the  wonderful  richness  of  its  copper 
deposits.  Prospectors  report  the  finding  of  huge 
masses  of  nearly  pure  copper,  from  hundreds  to 
thousands  of  pounds  in  weight,  scattered  over  the 
country.  A  number  of  expeditions  will  leave  Daw- 
son City  next  month  for  that  district  in  the  inter- 
ests of  companies  already  formed.  The  close  prox- 
imity of  this  section  to  Prince  William  Sound  and 
the  local  abundance  of  timber  and  water  insure 
the  most  favorable  conditions  for  its  development." 


TRADE  NEWS. 


The  Berlin  Iron  Bridge  company,  East  Berlin, 
Conn.,  issued  neat  invitations  to  its  seventh 
annual  oyster  roast,  given  to  the  company's  em- 
ployes and  their  families  on  Friday  evening,  April 
27th. 

The, Beaver  Dam  (Wis.)  Electric  Light  company 
is  remodeling  its  plant  and  is  in  the  market  for 
supplies  of  various  kinds,  including  fan  motors 
(alternating  current),  fixtures,  alternating-current 
arc  lamps,  etc.  F.  S.  Richmond  is  superintendent 
of   the   company. 

Mr.  Kent,  formerly  of  the  Kent  Electric  Manufac- 
turing company,  Worcester,  Mass.,  is  now  associ- 
ated with  Kendrick  &  Davis,  Lebanon,  N.  H.  Here- 
after all  Kent  and  Porter  motors  will  be  manufac- 
tured by  Kendrick  &  Davis,  who  are  also  extensive 
manufacturers  of  watchmakers'  tools,  watch  keys 
and  high-grade  battery  motors. 

At  the  annual  meeting  of  the  Dixon  Crucible 
company  in  Jersey  City  last  week  the  following- 
named  directors  were  elected:  Edward  F.  C.  Young, 
John  A.  Walker,  Daniel  T.  Hoag,  Richard  Butler, 
William  Murray,  Alexander  T.  McGill    and  Joseph 

D.  Bedle.  The  directors  elected  these  officers: 
President,  Edward  F.  C.  Young;  vice-president 
and  treasurer,  John  A.  Walker;   secretary,   George 

E.  Long,  and  counsel,  Joseph  D.  Bedle. 

The  many  friends  in  Chicago,  and  in  fact  through- 
out the  entire  West,  of  C.  W.  Cobb,  who  so  long 
traveled  for  the  Central  Electric  company,  Chicago, 
will  be  interested  to  know  that  about  April  1st  he 
severed  his  connection  with  that  company  to  accept 


a  responsible  position  with  the  Chicago  Mica  com- 
pany. Mr.  Cobb  leaves  the  Central  company  with 
its  best  wishes.  He  was  connected  with  that  institu- 
tion over  six  years  and  during  that  time  traveled  the 
territory  west  of  the  Mississippi,  from  Mexico  City 
to  Victoria,  B.  C.  During  the  last  year  of  his  serv- 
ice with  the  Central  company  he  was  located  in 
Chicago  as  general  salesman.  Three  years  previous 
to  his  connection  with  the  Central  company  he  trav- 
eled the  Northwestern  and  Pacific  coast  states  for 
the  old  Electrical  Supply  company.  It  is  safe  to 
say  that  the  Chicago  Mica  company  made  no  mis- 
take in  enlisting  the  services  of  a  man  so  experienced 
and  well  known  as   Mr.   Cobb. 


BUSINESS. 


The  Terminal  Railroad  association  of  St.  Louis, 
Mo.,  has  awarded  the  Siegrist  Lubricator  company, 
St.  Louis,  a  contract  to  equip  its  plants  with  the 
Siegrist  automatic   oiling  system. 

The  Electric  Appliance  company,  Chicago,  at- 
tributes its  increasing  sales  of  Adams-Bagnall  arc 
lamps  to  the  simplicity  of  construction  which  has 
made  this  lamp  a  favorite  with  station  managers. 

Eugene  Munsell  &  Co.,  218  Water  street,  New 
York,  and  117-119  Lake  street,  Chicago,  report  a 
gratifying  demand  for  their  India  and  amber  mica. 
They  make  a  specialty  of  stamping  mica  segments 
and  washers  and  also  carry  a  large  stock  of  cut 
sizes,  ready  for  immediate  shipment.  The  firm's 
product  is  well  known  for  its  high  insulating  quali- 
ties throughout  America  and  Europe.  Street-rail- 
way companies  and  electrical  manufacturers  and  re- 
pair companies  are  invited  to  place  their  orders  with 
Munsell  &  Co. 

The  Chicago  Motor  and  Dynamo  company,  which 
has  recently  been  reorganized,  desires  to  inform  its 
friends  and  patrons  that  Walter  Simpson,  who  was 
formerly  connected  with  the  old  company,  is  not 
now  connected  with  the  concern  and  has  no  interest 
whatsoever  in  its  business.  In  its  new  organization 
several  improvements  have  been  made,  resulting 
in  the  production  of  a  better  grade  of  machine. 
which,  the  makers  assert,  is  entirely  free  from  me- 
chanical and  electrical  defects  and  can  be  guaran- 
teed for  a  period  of  three  3rears. 

The  attention  of  managers  of  central-station  and 
arc-light  plants  and  dealers  in  electric  supplies  is 
called  by  James  J.  Murray  &  Co.,  Trenton  avenue, 
Culvert  and  Waterloo  street,  Philadelphia,  Pa.,  to 
their  line  of  electrical  specialties.  This  firm  makes 
a  specialty  of  everything  that  is  required  in  the 
electric-light  line,  especially  globes  and  shades  of 
all  kinds,  in  clear  flint  and  all  colors,  such  as  opales- 
cent, ruby,  opal,  blue,  green  and  alabaster,  and  all 
the  various  colors  that  are  necessary  in  connection 
with  the  electric-light  business.  Those  who  have 
not  already  purchased  their  supplies  from  this  house 
are  requested  to  send  for  James  J.  Murraj1-  &  Co.'s 
catalogue,  which  contains  illustrations  not  only  of 
everything  in  the  electric-light  line,  but  also  globes 
and  shades  for  all  the  different  forms  of  gas  and  kero- 
sene purposes,  both  in  etched  and  other  effects.  The 
large  capacity  of  this  concern  enables  it  to  make 
prompt  shipments  at  all  times,  and,  owing  to  its  cen- 
tral situation,  freight  rates  are  claimed  to  be  less  than 
from  any  other  points  where  goods  of  this  kind  are 
manufactured. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


647,456.  Automatic  Maximal  Switch  for  Electric 
Power  and  Lighting  Currents.  Theodor  Alle- 
mann,  Olten,  Switzerland.  Application  filed  De- 
cember 4,    1899. 

In  the  switch  are  a  rotary  switch  device  moving  step-wise 
under  the  inBuence  of  a  motive  force,  contacts  co-operat- 
ing with  the  same  and  a  solenoid  with  the  core  balanced 
to  correspond  with  the  maximum  current  strength  and 
which  effects  the  release  of  the  switch  device,  with  a 
hydranlic  breaking  device  designed  to  maintain  the 
switch  insensible  to  merely  short,  harmless  overloads  and 
capable  of  being  regulated  according  to  the  different  ad- 
missible overloads  and  durations  thereof. 

647,471.  Cable  Joint.  William  M.  Brown .  and 
George  H.  McFeaters,  Johnstown,  Pa.  Origi- 
nal" application  filed  May  5,  1899.  Divided  and 
this  application  filed  August  23,  1899. 

A  pair  of  lead-covered  electrical  cables  are  combined 
with  a  lead  sleeve  surrounding  the  ends  thereof  and 
homogeneously  united  thereto. 

647,475.  Battery-handling  Attachment  for  Motor 
Vehicles.  George  H.  Condict,  New  York,  N. 
Y.,  assignor  to  the  Columbia  and  Electric  Ve- 
hicle company,  Jersey  City,  N.  J.,  and  Hartford, 
Conn.    Application  filed  December   16,   1898. 

Combined  with  a  motor  vehicle  and  a  group  of  storage 
batteries  for  supplying  current  thereto  are  means  carried  by 
the  vehicle  for  raising  the  group  of  batteries  into  opera- 
tive position  upon  the  vehicle,  and  for  lowering  the  same 
therefrom,  and  separate  means  for  locking  the  batteries  in 
suspended  engagement  with  the  vehicle. 

647,492.  Electromagnetic  Switch  Arrangement. 
Paul  Hoffmann,  Charlottenburg,  Germany.  Ap- 
plication filed  December  5,  1899; 

There  are  combined  an  electromagnet  with  its  armature, 
a  device  controlled  by  the  armature,  a  circuit  having 
means  adapted  to  be  heated  by  the  passage  of  a  current, 
the  circait  being  closed  when  the  device  is  operated,  a  con- 
tact adapted  to  be  closed  upon  the  generation  of  heat,  the 
contact  controlling  a  connection  to  the  electromagnet  to 
energize  the  same  a  second  time  and  thus  reverse  the 
action  of  the  device  controlled  by  the  movement  of  the 
armature. 


Issued  A$ril  iy,  igoo. 

647,536.  Zinc  Support  for  Batteries.  Samuel  E. 
Smith,  Beloit,  Wis.  Application  filed  April  17, 
1899. 

A  reversible  battery  zinc  support  is  described.  It  com- 
prises a  bar  portion  having  end  extensions  provided  with 
shoulders  upon  the  upper  and  lower  edges  thereof  near 
the  extremities  of  the  bar,  the  extensions  providing  two 
pairs  of  supporting  surfaces  for  the  bar,  one  pair  of  the 
surfaces  being  on  a  plane  substantially  in  line  with  the  bar 
and  the  other  pair  being  on  a  different  horizontal  plane, 
and  means  for  attaching  the  battery  zioc  to  the  bar. 

647,565.  Electric  Thermostat  for  Fire  Alarms. 
Hammond  V.  Hayes,  Cambridge,  and  George 
K.  Thompson,  Maiden,  Mass.,  assignors  to  the 
American  Bell  Telephone  company,  Boston, 
Mass.     Application  filed  August  10,   1899. 

The  thermostat  consists  of  two  conducting  wires  and  a 
wire  of  fusible  material  covered  with  material  not  readily 
destructible  by  heat,  the  couducting  wires  being  insulated 
from  each  other  and  from  the  fusible  wire  by  open-work 
non-conducting  material. 

647,570.  Railway-signaling  Apparatus.  Frank  A. 
Landee,  Moline,  111.  Application  filed  July  10, 
1899. 

The  inventor  describes  the  combination  with  two  elec- 
tromagnets of  contact  arms  controlled  thereby,  ends  of  the 
arms  overlapping,  a  contact  terminal  located  at  the  over- 
.  lapping  ends  and  adapted  to  be  electrically  engaged  by 
either  of  the  arms,  and  pieces  of  insulation  carried  upon 
the  overlapping  ends  of  the  contact  arms  to  prevent  one  of 
them  from  making  connection  with  the  terminal  after 
connection  has  been  effected  between  the  terminal  and  the 
other  contact  arm. 

647,584.  Inductor  Alternator.  Sidney  H.  Short, 
Cleveland,  O.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  company,  Pittsburg, 
Pa.     Application  filed  September  1,  1898. 

.  In  the  alternator  are  a  stationary  armature-ring  frame 
having  ventilating  openings  through  the  sides  thereof,  a 
laminated  armature  arranged  within  the  ring  and  sup- 
ported thereby,  in  combination  with  a  revolving  inductor 
arranged  concentric  with  the  ring,  whereby  ventilating 
air  currents  are  drawn  into  the  openings  to  cool  the  lam- 
inated armature.    (See  cut.) 


NO.    647,584. 

647,585.  Means  for  Balancing  Multipolar  Electric 
Machines.  Sidney  H.  Short,  Cleveland,  O.,  as- 
signor to  the  Westinghouse  Electric  and  Manu- 
facturing company,  Pittsburg,  Pa.  Application 
filed  November  2,  1898. 

Means  are  provided  in  a  multipolar  electric  machine  for 
equalizing  the  electric  pressure  at  the  various  poles.  The 
means  comprise  auxilliary  electrical  connections  between 
the  armature  windings  and  independent  of  the  machine 
circuit. 
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647.588.  Combined  Telephone  and  Elcctro-thermo- 
static  Fire-alarm  System.  George  K.  Thomp- 
son, Maiden,  Mass.,  assignor  to  the  American 
Bell  Telephone  company,  Boston,  Mass.  Ap- 
plication   filed   August   5,   1899. 

In  a  common- battery  telephone  exchange,  combined  with 
a  subscriber's  outfit  at  tbe  station,  including  the  outfit  and 
a  common  source  of  electromotive  force,  are  an  electrc- 
thermost.it  in  a  branch  parallel  or  in  multiple  with  the 
branches  containing  tbe  instruments  of  the  outfit,  a  con- 
tinuously acting  circuit  modifier,  and  an  electromagnetic 
device  adapted  to  be  energized  by  the  operation  of  tbe 
electro-thermostat  in  closing  the  branch  in  which  the  elec- 
tro-thermostat is  located,  and  thereby  bring  into  the  com- 
mon circuit  of  the  exchange  over  subscriber's  line  the 
circuit  modifier. 

647.589.  Induction    Coil.     Richard    Varley,    Jersey 
.\".  J.     Application  filed  February  21,  1900. 

The  device  comprises  a  tubular  core  of  insulating  ma- 
terial ilosed  at  one  end  by  a  flanged  bead,  a  primary  coil 
on  the  core,  a  secondary  coil  on  the  primary  coil  and  an 
exterior  cylinder  of  insulating  material  permanently  closed 
:tt  one  end,  inclosing  the  flanged  head  of  the  core  cylinder 
at  the  other  end,  and  means  for  fixing  the  core  tube  and 
inclosing  cylinder  together. 


NO.    647,614. 

647,614.  Electric  Furnace.  Marcus  Ruthenburg, 
Philadelphia,  Pa.  Application  filed  November 
22,   1899. 

In  tbe  furnace  are  opposed  terminals  of  an  electric  cir- 
cuit, a  bosh  laterally  inclosing  tbe  terminals,  and  open  at 
the  top  and  bottom  thereof,  a  crucible  directly  beneath  the 
bosh  in  relatively  movable  relation  therewith,  and  an  over- 
flow outlet  at  the  top  of  the  crucible.     (See  cut.) 

647,6 1 7.  Electric  Gas-lighting  Device.  Gustav 
Schunemann  and  Otto  Rieder,  Budapest,  Aus- 
tria-Hungary.    Application  filed  April  29,  1899. 

The  apparatus  consists  of  a  gas  burner,  a  main  source  of 
electrical  energy,  a  main  vibrator  in  circuit  therewith,  a 
local  interrupting  vibrator,  spark-gap  terminals  adjacent  to 
the  burner,  electrical  circuits  for  energizing  the  local  in- 
terrupting vibrator  controlled  by  the  main  vibrator,  and 
means  for  producing  high-tension  currents  electrically 
connected  between  the  spark-gap  terminals  and  the  local 
interrupting  vibrator. 

647,624.  Trolley  Fork.  Elias  Eddy,  New  York,  N. 
Y.     Application   filed   August  9,    1899. 

The  trolley  fork  is  provided  with  internal  offsets,  in 
combination  with  cheek  pieces  loosely  fitted  therein,  and 
springs  acting  on  such  pieces,  and  with  pins  and  nuts 
adapted  to  adjustably  limit  the  approach  of  the  cheek 
pieces  together. 

647,634.  Electric-lighting  Apparatus  for  Railway 
Cars.  Willard  F.  Richards,  Buffalo,  N.  Y.,  as- 
signor to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  January  19,  1900. 

One  claim  reads:  The  combination  with  driving  axle,  a 
carriage  which  is  adjustable  toward  and  from  the  driving 
axle,  a  dynamo  flexiuly  suspended  from  the  carriage,  and 
the  driving  belt  and  pulleys  of  a  spring-tension  device 
which  connects  the  carriage  with  the  dynamo  and  which 
supplements  the  gravity  action  of  the  dynamo.  ' 

647,637.  Switch-operating  Mechanism  for  Railways. 
Charles  W.  Squires  and  James  B.  Squires, 
Springfield,  Mass.  Application  filed  April  12, 
1899. 

The  mechanism  combines  a  switch  tongue,  a  magnet  for 
throwing  the  tongue,  an  electric-circuit  conductor  leading 
from  a  feed  wire  to  a  return  wire,  and  comprising  in  its 
circuit  the  cotls  of  the  magnet  and  a  switch,  and  an  insu- 
lated section  of  track,  a  second  conductor  separate  from  the 
first-named  conductor,  the  second  conductor  connecting 
the  insulated  section  of  track  with  a  return  wire,  and 
comprising  in  its  circuit  the  coils  of  a  magnet  for  operating 
the  electric-circuit  switch. 

647,647.  Electric  Insole  for  Shoes.  Henry  O.  Can 
Dee,  Syracuse,  N.  Y.  Application  filed  August 
30,  1899. 

Tbe  apparatus  consists  of  a  flexible  iosole  and  an  elec- 
tric couple  secured  to  the  center  and  upper  side  of  the 
insole,  the  couple  being  formed  of  two  plates  lying  one 
upon  the  other,  the  lower  plale  being  larger  and  extending 
beyond  the  edges  of  the  upper  plate, 

647,666.  Electric-railway  System.  John  M.  Mur- 
phy, Torrington,  Conn.,  assignor  to  the  Safety 
Third  Rail  Electric  company  of  New  Jersey. 
Application  filed  September  3,  1S97.  Renewed 
June  9,   1899. 

The  electric-railway  system  comprises  a  feed  line  or 
feed  wire,  electromagnetic  switch  devices  connected 
therewith,  a  series  of  working  conductors,  having  laterals 
connected  with  the  electromagnetic-switch  devices,  the 
devices  being  normally  out  of  circuit  with  the  main-line 
wire  and  the  working  conductors,  a  car  trolley  for  engag- 
ing the  conductors,  a  local  or  storage-battery  circuit  con- 
nected with  the  trolley,  a  controller  switch  in  such  circuit, 
the  controller  being  electrically  connected  with  tbe  car- 
motor,  all  being  arranged  whereby  one  manipulation  of 
the  controller  will  close  a  local  circuit,  thereby  allowing  a 
local  current  to  flow  through  the  trolley  and  working  con- 
ductors to  the  magnets,  to  place  them  in  closed  circuit 
with  the  feed  wire,  and  whereby  to  feed  the  line  circuit 
through  the  magnets  in  a  reverse  direction  to  the  local 
path  of  the  local  circuit,  back  to  tbe  trolley,  tbe  motor 
and  tbe  storage  batteries. 

647,671.  Door  Controller.  Maurice  A,  De  Lew, 
Sacramento,  Cal.,  assignor  of  one-half  to  W.  P. 
Coleman,  Sacramento,  Cal.  Application  filed 
November  9,   1898. 

An  electrically  actuated  valve  controls  a  portion  of  the 
operation  of  the  controller. 

647,687.  Electro-therapeutic  Device.  Thomas  W. 
Topham,  New  York,  N.  Y.  Application  filed 
December  19,  1899. 

The  device  comprises  a  feeding  or  service  circuit  con- 
nected with  a  suitable  source  of  supply  of  electricity^  a 
storage  battery  adapted  to  be  connected  in  the  service 
circuit,  means  for  applying  current  from  the  circuit  to  the 
subject,    adjustable   resistance    devices    insert! ble    in    the 


means,  an  induction  coil  connected  in  the  service  circuit 
and  adapted  to  produce  a  current  of  different  intensity, 
and  means  for  applying  the  induced  current  to  the  subject. 

647.691.  Electric  Arc  Lamp.  John  T.  Beswick, 
New  York,  N.  Y.  Application  filed  February  6, 
1900. 

In  the  lamp,  combined  with  the  upper  carbon  are  a 
clutch  mechanism  comprising  a  body  having  an  opening 
through  which  the  carbon  passes,  a  second  opening  ar- 
ranged at  an  angle  to  the  first  opening,  and  a  gravitally 
acting  pin  provided  with  an  enlarged  head,  which  when 
the  clutch  body  is  lifted  will  impinge  upon  the  carbon. 

647,694.  Electric  Metal-working  Apparatus.  George 
D.  Burton,  Boston,  Mass.  Application  filed 
August  11,  1898. 

The  apparatus  combines 'an  anvil  provided  with  a 
slot,  a  bed  electrode  supported  on  the  anvil  and  provided 
with  a  stud  engaging  the  slot,  the  electrode  being  con- 
nected with  one  electric  pole,  and  a  swinging  electrode 
supported  above  the  bed  electiode  and  connected  with  the 
other  electric  pole.     (See  cut.) 

647,716.  Method  of  Regulating  Electric  Machines. 
William  H.  Coolcy,  Brockport,  N.  Y.  Appli- 
cation filed  December  28,   1899. 

The  method  of  regulating  the  potential  at  the  terminals 
of  a  translating  device  is  described,  which  consists  in  gen- 
erating a  series  of  practically  constant  electromotive  forces 
between  the  terminals  of  the  supply  circuit  together  prac- 
tically equal  to  the  potential  between  such  terminals,  and 
generating  such  electromotive  forces  variously  in  series 
and  in  parallel  with  such  translating  device,  and  varying 
tbe  total  electromotive  force  generated  in  series  with  such 
translating  device  inversely  with  the  total  electromotive 
force  generated  in  parallel  with  such  translating  device. 

^A7>7'^3-  Automatic  Damper  Regulator.  John  T. 
Luton,  Evansville,  Ind.  Application  filed  Oc- 
tober 10,  1899. 

In  the  apparatus  described  are  a  valved  hot-air  flue,  a 
valved  cold-air  flue,  a  motor  included  in  a  normally  open 
motor  circuit  having  a  thermostat,  a  slidable  bar  connected 
operatively  with  the  valves  in  the  flues,  an  electromagnet 
arranged  to  hold  the  slidable  bar  in  one  position,  a  shaft 
geared  to  the  slidable  bar  and  adapted  to  be  propelled 
from  the  motor  through  suitable  gearing,  and  means  ac- 
tuated by  the  bar  to  disconnect  the  shaft  from  the  motor 
shaft. 

647,729.  Apparatus  for  Recording  Morse  Tele- 
graphic Characters.  Charles  Stevens,  Charles 
C.  Vyle  and  William  Milner,  London,  England. 
Application  filed  November  13,  1899. 

In  an  instrument  for  receiving  te.egraphic  messages  are 
combined  a  constantly  workiug  plunger  and  a  motor 
therefor,  guides  for  tbe  plunger,  a  pivoted  lever  carrying 
the  guides,  a  switch  lever  for  starting  and  stopping  the 
motor  used  to  drive  the  plunger,  and  a  link  connecting  the 
pivoted  lever  and  the  switch  lever. 
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647,737.  Tablet  Attachment  for  Telephones.  Glenn 
S.  Williamson,  New  York,  N.  Y.  Application 
filed    November   23,    1899. 

The  attachment  consists  of  a  base  piece,  a  paper  holder 
or  support  rigidly  secured  on  top  thereof  and  in  a  manner 
to  leave  the  edges  of  the  base  piece  unobstructed  beneath 
the-paper  support,  and  clamps  fitted  to  the  edges  of  the 
base  piece  and  adjuscabie  along  tbe  same  independently  of 
and  beneath  the  paper  support  whereby  the  attachment 
may  be  readily  fitted  to  various  telephones. 

647,741.  System  of  Electrical  Transmission.  Fred- 
erick Bedell,  Ithaca,  N.  Y.  Application  filed 
January  31,   1900. 

The  combination  with  an  e'ectric  distribution  circuit 
carrying  a  maintained  current  of  constant  potential  and 
having  its  own  source  of  current  and  receiver,  of  a  second 
source  of  current  and  receiver  adapted  for  currents  of  a 
different  character  and  connected  to  the  circuit  at  points 
of  equal  potential. 

647,743.  Electric-motor  Controller.  Hayward  Coch- 
rane, Chicago,  111.  Application  filed  June  15, 
1899. 

Combined  with  a  dynamo-electric  machine  arranged  to 
be  run  as  a  motor  or  as  a  generator,  are  a  series-field 
winding  therefor,  and  means  for  automatically  reversing 
the  connections  of  the  winding  when  the  machine  runs  as  a 
generator. 
647,748.  Plow  for  Conduit  Electric  Cars.  James  B. 
Gottsberger,  New  York,  N.  Y.  Application 
filed  January  4,  1900. 

The  plow  has  an  upper  and  a  lower  set  of  shoes,  the 
lower  set  of  shoes  being  normally  operated,  and  the  upper 
set  being  normally  held  out  of  action,  means  for  detach- 
ing the  lower  set  of  shoes  and  for  lowering  the  upper  set 
into  action. 

647.752.  Storage-battery  Electrode.  Roderick  Mac- 
rae, Baltimore,  Md.,  assignor  of  one-half  to 
William  C.  L.  Eglin,  Philadelphia,  Pa.  Appli- 
cation  filed  April   24,    1S99. 

The  electrode  is  composed  of  two  or  more  centrally 
slatted  units,  the  vertical  edges  whereof  having  longitudinal 
grooves  which  coincide,  and  an  interposed  conducting 
wire  filling  the  coinciding  grooves  when  the  parts  are 
brought  into  register,  with  solder  fastenings  operating  to 
maintain  the  parts  permanently  in  proper  relative  position. 

647.753.  Storage-battery  Electrode.  Roderick  Mac- 
rae, Philadelphia,  Pa.,  assignor  of  one-half  to 
William  C.  L.  Eglin,  Philadelphia,  Pa.  Appli- 
cation filed  November  17,  1899. 

A  unit  plate  for  a  battery  electrode  is  described  consist- 
ing of  a  centrally   slatted    lead  structure   with   continuous 


solid-edge  portions,  each  of  which  is   provided  with  a  Ion  " 
gitudinal  bead  or  flange. 

647-754-  Storage-battery  Electrode.  Roderick  Mac- 
rae, Philadelphia,  Pa.,  assignor  of  one-half  to 
William  C.  L.  Eglin,  Philadelphia,  Pa.  Appli- 
cation filed  November  17,  1899. 

This  electrode  is  similar  to  the  one  mentioned  above. 

647.7S3-  Switch  Apparatus  for  Electric  Current-dis- 
tributing Circuits.  Theodor  Allemann,  Olten, 
Switzerland.  Application  filed  November  22, 
1899. 

Switch  apparatus  for  electric  current-distributing  cir 
cuits  operating  automatically  at  predetermined  periods  is 
described.  It  comprises  a  disk  revolved  by  clockwork, 
releasing  pins  capable  of  being  interchangeably  attached 
thereto,  a  rotatively  mounted  switch  drum  of  electrically 
conducting  material  capable  of  being  moved  under  the 
influence  of  a  source  of  power,  strips  of  insulating  ma- 
terial countersunk  in  the  periphery  of  the  drum  at  regular 
intervals,  an  escape  wheel  firmly  connected  to  the  drum, 
an  oscillating  lever  with  two  detents,  capable  of  being 
operated  by  the  releasing  pins,  which  detents  co-operate 
with  the  teeth  of  the  escape  wheel  to  cause  the  intermit- 
tent advance  of  the  drum  and  collecting  brushes  resting 
upon  the  periphery  of  the  drum,  which  brushes  effect  in 
contact  with  the  drum  alternately  the  interruption  and 
the  closing  of  the  main  current  circuit. 

647.797-  Galvanic  Battery.  Henry  Blumenberg,  Jr., 
and  Frederick  C  Overbury,  New  York,  N.  Y. 
Application  filed  April  24,  1S99. 

There  is  described  a  battery  cell  having  a  cover  and  one 
electrode  suspended  therefrom,  and  hangers  connected  at 
their  upper  ends  with  the  removable  cover,  a  cup  between 
the  hangers  and  a  bayonet  lock  connecting  the  hangers 
and  the  cup  and  allowing  for  the  easy  removal  or  separa- 
tion of  the  cup. 

647,829.  Electric  Switch.  James  I.  Gunther,  New 
York,  N.  Y.     Application  filed  October  4,  1899. 

The  switch  comprises  a  rotary  part  of  insulating  ma- 
terial, a  ratchet  wheel  on  one  end  of  the  rotary  part,  and 
having  curved  or  cam-shaped  surfaces,  a  spring- held 
push-button,  a  block  having  yielding  connection  with  the 
push-button  and  adapted  for  engagement  with  the  cam- 
shaped  surfaces  of  the  ratchet  teeth  to  rotate  the  rotary 
part,  electricallyconnected  contact  plates  on  opposite  sides 
of  the  rotary  part,  and  contact  blocks  engaging  with  the 
rotary  part. 

647,839-  Trolley  Wheel.  Charles  S.  Johnson,  East 
Liverpool,  O.  Application  filed  January  24, 
1900. 

A  separable  trolley  wheel  is  described  comprising  a  cyl- 
indrical body  portion  having  an  axial  perforation,  disks 
adapted  to  lie  upon  the  ends  of  the  body  portion  and  hav- 
ing central  perforations,  a  bushing  carried  by  one  of  the 
disks  and  adapted  to  lie  in  the  perforations  of  the  body 
portion  aad  the  other  disk,  recesses  in  the  inner  faces  of 
the  disks  and  passages  in  the  body  portion  connecting  the 
recesses. 

647,858.  Process  of  Obtaining  Permanent  Deposits 
of  Metals  on  Aluminum.  Eduard  Mies,  Biides- 
heim,  Germany.  Application  filed  September  9, 
1899. 

A  process  of  depositing  metals  on  aluminum  is  described, 
which  consists  in  boiling  the  aluminum  in  a  solution  of  a 
mixture  of  a  phosphate  of  a  metal,  a  free  acid  and  a  com- 
pound capable  of  attacking  aluminum  in  the  presence  of 
the  acid,  then  washing  the  aluminum  and  effecting  the 
deposition  electrolytically  in  a  solution  of  the  salt  of  the 
metal  to  be  deposited. 

647,874.  Electric  Arc  Lamp.  Charles  A.  Pfluger, 
Chicago,  111.     Application  filed  August  7,  1895. 

In  the  lamp  are  a  movable  carbon  carrier  with  a  magnet 
or  solenoid  which  controls  the  same,  and  an  accelerating 
device  associated  with  the  magnet  comprising  means  for 
increasing  the  strength  of  the  effective  magnetic  field  of 
such  magnet  or  solenoid  beyond  the  increase  due  to  the 
normal  increase  of  the  current  flowing  therethrough,  tbe 
accelerating  device  consisting  of  a  secondary  core  inde- 
pendent of  the  carbon  carrier  and  adapted  to  be  moved  by 
the  magnetic  action  of  the  solenoid. 

647,914.  Battery  Receptacle  for  Electric  Vehicles. 
George  H.  Condict,  Hartford,  Conn.  Applica- 
tion  filed   August   21,    1899. 

Combined  with  a  vehicle,  the  frame  of  which  has  a 
transverse  central  depression,  are  a  battery  box  or  tray  on 
each  side  of  the  depression  and  a  tray  adapted  to  carry 
storage  batteries  and  formed  in  two  separated  portions, 
each  adapted  to  fit  in  one  of  the  battery-receiving  spaces 
of  the  vehicle  and  the  two  portions  being  rigidly  connected 
so  as  to  form  a  single  staple  unit. 
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647,924.  Pulley  for  Overhead  Telephone  Cables. 
William  H.  Kennedy,  Akron,  O.,  assignor  of 
one-half  to  Dayton  A.  Doyle,  Akron,  O.  Ap- 
plication filed  March  7,  1900. 

An  improved  pulley  for  stringing  overhead  electric 
cables  is  described.  It  consists  of  a  metallic,  three-sided, 
rectangular  frame  having  one  end  longer  than  the  other, 
with  a  cross-bar  on  its  longer  end  with  inwardly  bent 
forked  ends,  a  free  bar  hinged  to  its  shorter  end  arranged 
to  engage  the  cross  bar  between  its  forked  ends,  having  a 
slot,  a  bolt  tn  a  hole  in  the  longer  end  with  a  T-head  to 
enter  the  slot  in  the  hinged  end,  and  a  nut  to  draw  the 
bolt  tight  and  a  grooved  pulley  mounted  in  the  frame. 
(See  cut.) 

Designs, 

32,527.  Telephone  Standard.  William  D.  Gharky, 
Philadelphia,  Pa.,  assignor  to  the  Sun  Electric 
Manufacturing  company  of  New  Jersey.  Ap- 
plication filed  February  24,  1899.  Term  of  pat- 
patent,   14  years. 

32,529.  Electric-light  Globe.  Henry  Stenz,  Chicago, 
111.  Application  filed  March  26,  1900.  Term  of 
ent,  seven  years. 
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Suburban  Extension  of  Union  Railroad 
Company  at  Providence. 

By  Burcham  Harding. 

The  Union  Railroad  company  of  Providence,  R.  I., 
operates  the  street  railways  throughout  the  city,  with 
a  regular  service  of  from  300  to  400  cars,  and  it  is 
now  pushing  its  lines  into  the  surrounding  country 
districts.  The  first  of  these  new  extensions  has  a 
length  of  iS  miles,  following  the  south  shore  of 
Narragansett  Bay  to  Buttonwoods,  and  passing 
through  Auburn,  Lakewood,  Shawomet  and  River- 
view.  The  route  follows  the  Broad  street  tracks 
from  the  Union  depot.  Providence  to  Auburn,  and 
thence  runs  over  the  line  which  was  formerly  owned 
by  the  New  York,  New  Haven  and  Hartford  Rail- 
road company  and  was  operated  by  steam,  but  which 
has  now  been  purchased  by  the  Union  Railway  com- 
pany, and  is  being  operated  electrically.  The  district 
through  which  the  line  passes  is  a  series  of  summer  re- 
sorts. Hitherto  the  traffic  upon  the  steam  line  mainly 
consisted  of  summer  excursionists,  but  the  more 
regular  and  frequent  serv- 
ice of  the  electric  road  is 
stimulating  the  erection  of 
homes  along  the  route, 
which  will  be  inhabited  all 
the  year  around  and  pro- 
vide a  regular  traffic. 

The  problem  that  pre- 
sented itself  to  the  Union 
Railroad  company  was  the 
provision  of  power  upon 
economical  terms  for  this 
extended  line.  The  same 
problem  is  one  that  is 
presenting  itself  very  fre- 
quently, for  if  electric  cur- 
rent can  be  furnished  at 
a  low  cost,  trolley  lines 
can  be  profitably  ex- 
tended into  country  dis- 
tricts from  all  large  cities. 
The  recent  application  of 
alternating  current  to 
railways  for  transmission 
purposes'  has  rendered  it 
possible  to  supply  current 
for  this  18  miles  of  rail- 
road at  a  very  small  first 
cost  for  electrical  appa- 
ratus. The  Westinghouse 
Electric  and  Manufactur- 
ing company  designed  the 
electrical  equipment  and 
manufactured  the  machin- 
ery. A  diagram  of  the 
connections   of   the   plant 

at  the  central  station  and  the  sub-station  is  shown 
in  Fig.  2,  page  280. 

The  Union  Railroad  company  operates  a  large 
central  generating  station  at  Providence,  having  a 
total  capacity  of  about  5,ooo  horsepower  in  direct 
current  at  565  volts,  approximately.  To  supply  cur- 
rent to  the  new  extension  to  Buttonwoods  a  rotary 
sub-station  has  been  equipped  at  Riverview.  14  miles 
from  Providence,  which  receives  current  from  the 
central  station,  and  supplies  the  trolley  line  in  either 
direction.  Power  for  this  new  line  is  provided 
from  the  central  station,  the  direct  current  at  575 
volts,  approximately,  being  converted  by  rotaries 
into  alternating  current,  and  then  raised  by  trans- 
formers to  10,000  volts  for  transmission  to  the  sub- 
station, where  it  is  lowered  by  other  transformers 
and  changed  by  rotary  converters  to  direct  current 
for  the  local  railway  service. 

At  the  central  power  house,  Providence,  have  been 
erected  two  300-kiIowatt  Westinghouse  rotary  con- 
verters, showu  in  Fig.  1.  which  receive  direct  cur- 
rent at  575  volts  from  the  station  bus-bars  and  con- 
vert it  into  alternating  current,  two-phase,  at  400 
volts.  These  rotaries  have  7,200  alternations  per 
minute  and  60  cycles  per  second  at  600  revolutions 
"per  minute,  and  are  arranged  to  work  singly  or  in 
multiple.  They  are  guaranteed  to  develop  the  nor- 
mal rated  capacity  of  300  kilowatts  for  24  hours 
without  the  increase  of  temperature  exceeding  40 
degrees   Centigrade  above  the  surrounding  atmos- 


phere, and  to  carry  a  25  per  cent,  overload  for  10 
hours,  or  50  per  cent,  overload  for  two  hours,  or 
90  per  cent,  overload  for  10  minutes  without  injuri- 
ous heating. 

For  exciting  the  rotaries,  a  direct-current  gener- 
ator is  mounted  upon  the  end  of  each  shaft,  as  seen 
in  Fig.  1.  Owing  to  the  fact  that  rotary  converters 
when  run  from  direct  current  to  alternating  current 
have  a  tendency  to  race  when  the  power  factor  of 
the  load  varies,  special  precautions  had  to  be  taken 
to  avoid  this.  The  purpose  of  mounting  the  exciter 
upon  the  rotary  shaft  is  to  secure  an  automatic  reg- 
ulation in  speed  of  the  rotary.  In  starting  one  of 
the  rotaries  its  field  is  first  excited  from  the  main 
station  bus-bars  by  closing  the  switches,  the  rheo- 
stat cutting  down  the  voltage  on  the  field  to  about 
250  volts.  The  rotary  is  then  started  as  a  direct- 
current  motor,  from  the  starting  box  placed  in  the 
armature  circuit.  The  rotary  is  brought  up  to  speed 
by  means  of  a  rheostat  placed  in  the  field  of  the  ro- 
tary, and  when  it  has  reached  the  speed  of  600 
revolutions  per  minute,  the  voltage  on  the  exciter  is 
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brought  up  to  the  voltage  on  the  terminals  of  the 
field,  as  shown  on  a  differential  voltmeter  mounted 
on  the  switchboard.  By  closing  other  switches  the 
exciter  is  thrown  in  parallel  with  the  main  circuit 
from  the  bus-bars,  and  by  opening  the  first  set  of 
switches  the  current  from  the  main  bus-bars  is  cut 
off,  leaving  the  rotary  field  to  be  charged  by  the 
exciter  alone.  The  voltage  on  the  exciter  is  ad- 
justed by  means  of  a  rheostat. 

The  exciter  is  a  shunt-wound  machine,  the  iron 
being  unsaturated,  and  for  this  reason  very  sensitive 
to  small  changes  in  speed  or  field  current,  and  the 
rheostat  has  a  number  of  fine  steps  to  allow  close 
adjustment.  The  field's  strength  at  which  the  ex- 
citer is  operated  is  far  below  the  saturation  point, 
so  that  when  the  field  strength  of  the  rotary  is  weak- 
ened by  its  armature  reaction,  and  the  speed  cor- 
respondingly increased,  the  exciter  voltage  rapidly 
increases  and  strengthens  the  rotary-field  current, 
thus  reducing  the  variation  in  speed  of  the  rotary. 
When  the  rotary  is  in  operation  with  its  field  ex- 
cited by  the  generator  mounted  upon  its  shaft,  any 
variation  in  speed  of  the  shaft  which  carries  both 
armatures  is  accompanied  by  a  corresponding 
change  in  the  voltage  of  the  exciter.  Any  increase 
in  the  speed  of  the  shaft  raises  the  voltage  of  the 
exciting  current  supplied  to  the  field  of  the  rotary, 
and  this  tends  to  reduce  the  speed  of  the  armature, 
and  vice  versa. 

In  a  brick  annex  to  the  central  power  house,  and 


contiguous  to  the  rotary  converters,  the  transformer 
equipment  has  been  installed.  Four  200-kilowatt 
Westinghouse  raising  transformers,  self-cooling  and 
oil-insulated,  are  arranged  for  use  in  two  pairs,  in 
connection  with  each  rotary.  In  the  basement  to 
the  annex  are  the  connecting  cables,  fuse  blocks 
and  lightning  arresters.  The  primaries  of  the  trans- 
formers receive  the  current  at  400  volts,  two-phase, 
and  the  secondaries  deliver  10,000  volts,  three-phase, 
at  7,200  alternations.  The  lines  are  protected  by  six 
10,000-volt  fuse  holders,  complete  with  fuses.  Trans- 
mission of  current  is  made  by  three  No.  4  bare-cop- 
per wires,  carried  on  Locke  triple-petticoat  glass 
insulators,  to  the  Riverview  sub-station,  14  miles 
distant.  The  wires  are  carried  overhead,  upon  the 
poles  of  the  Narragansett  Electric  Light  company 
within  the  city,  and  on  the  trolley  poles  from  the  city 
limits,  the  wires  being  arranged  in  an  equilateral 
triangle  18  inches  apart.  The  lines  enter  the  sub- 
station at  Riverview  through  the  loft  and  are  car- 
ried down  to  the  transformers,  shown  in  Fig.  3.  An 
exterior  view  of  the  Riverview  building  is  shown 
in  Fig.  4.  The  four  West- 
inghouse static  transform- 
ers are  of  150  kilowatts 
each,  the  primaries  being 
wound  for  9,500  volts, 
three-phase,  and  the  sec- 
ondaries to  deliver  a  mini- 
mum electromotive  force 
of  400  volts,  correspond- 
ing to  565  volts  direct  cur- 
rent. Additional  terminals 
have  been  provided  for  al- 
ternating-current connec- 
tions corresponding  to  di- 
rect-current electromotive 
forces  of  550,  565  and  580 
i-olts,  respectively. 

The   current   is   carried 
from  the  transformers  to 
the  two  rotary  converters 
shown    in    Fig.  3,  which 
have     a    capacity    of   250 
kilowatts  each,  con- 
structed according  to  the 
standard       Westinghouse 
type,  and  are  arranged  to 
operate    either    singly    or 
in    multiple   to    feed    the 
railway  system.      These 
rotaries  have  type  C  mo- 
tors   mounted    upon    the 
shafts    for    starting    pur- 
poses, as  shown  in  the  il- 
lustration.   The    direct 
current  from  the  rotaries 
is  conveyed  to  the  trolley 
wires  in  either  direction  from  the  power  house  by 
No.  0000  feeder  wires.     It  is  proposed   shortly  to 
erect  in  the  Riverview  sub-station  a  storage  battery 
to  equalize  the  load,  taking  current  from  the  rotaries 
when   the   requirements    of  the   traffic   fall    off   and 
delivering  current  to  the  feeder  lines  to  meet  heavy 
peaks  of  the  load.     The  rotaries  are  constructed  to 
divide  the  load  equally  when  operating  in  multiple. 
In  another  sub-station  at  River  Point,   12  miles 
from   Providence,   will  be.  erected  four   75-kilowatt 
Westinghouse  self-cooling,  oil-insulated  transform- 
ers, for  supplying  local  lighting  circuits.     The  pri- 
maries will  receive  current  by  a  transmission  line 
from  the  Providence  central  station  at  9,500  volts', 
three-phase,  and  the  secondaries  are  arranged   for 
2,200  volts,   two-phase.     This  plant  will  be  substi- 
tuted for  the  steam-driven  generators,   which  have 
become  obsolete. 

The  switchboard  at  the  central  station  (Fig,  1) 
has  four  panels,  controlling  the  alternating-current 
and  direct-current  sides  of  the  rotary  converters, 
and  at  the  sub-station  (Fig.  3)  there  is  a  further 
four-panel  switchboard  to  control  the  electrical  ma- 
chinery, both  being  furnished  with  the  necessary 
metering  and  controlling  instruments,  and  switches 
and  lamps  for  synchronizing  purposes,  following  the 
standard  practice  of  the  Westinghouse  Electric  and 
Manufacturing  company. 

At  the  River  Point  station  an  equalizer  switch  is 
used,  as  the  rotaries  are  compound  wound,  but  for 
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the  central-station  rotaries,  which  are  shunt-wound, 
no  equalizer  switch  is  required.  Four  additional 
lield  plugs  have  been  introduced  upon  the  central- 
station  panels  for  exciting  the  direct-current-alter- 
nating-current rotaries,  while  they  are  being  brought 
up  to  speed.  At  the  sub-station  a  second  set  of 
switches  has  been  placed  directly  between  the  low- 
ering transformers  and  the  alternating-current  bus- 
bars, in  order  that  both  rotaries  may  be  run  from 
the  same  transmission  line.  The  four-pole  switch 
for  multiple  operation  is  connected  directly  between 
the  secondaries  of  the  two  sets  of  lowering  trans- 
formers.    Double-throw  switches  are  used   for  the 


York,  New  Haven  and  Hartford  railway  at  Auburn. 
The  employes  at  the  stations  along  the  line,  who 
were  previously  employed  when  it  was  operated  by 
steam,  have  been  retained  in  their  several  positions, 
and,  in  fact,  the  only  change  made  is  the  substitu- 
tion of  electric  power  for  steam.  The  line  began 
to  be  operated  electrically  upon  the  15th  of  Janu- 
ary, and  it  will  be  interesting  to  compare  the  finan- 
cial results  of  the  electrical  operation  with  those 
under  the  steam  regime. 

The  fare  from  the  Union  depot  to  Buttonwoods 
is  15  cents,  whereas  the  charge  upon  the  former 
steam  railroad  was  25  cents.    The  speed  upon  the 
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rotaries,  enabling  them  to  be  connected  to  either 
of  the  sets  of  the  lowering  transformers.  This  en- 
ables each  rotary  to  be  operated  from  its  trans- 
mission line,  or  both  rotaries  from  the  same  line. 
The  four-pole  multiple  switches  allow  the  two  ro- 
taries to  be  operated  in  multiple  from  the  two  lines 
in   multiple. 

\\  iihin  the  city  limits  the  cars  stop  at  street 
corners,  but  outside  the  city  at  wayside  stations  only. 
The  latter  are  at  distances  varying  from  a  quarter 
of  a  mile  to  a  mile  and  a  half,  there  being  14 
stations  between  Auburn  and  Buttonwoods.  The 
line  is  single-track  throughout,  with  turnouts  at 
the  stations,  the  track  being  standard  gauge,  and  in 
all  respects  first-class,  as  it  has  been  previously 
used  for  steam  service.  The  double-truck  cars,  50 
feet  in  length,  equipped  with  air  brakes  and  whistles, 
which  have  been  placed  upon  this  line,  attain  a 
speed  of  40  miles  an  hour.     During  the  winter  an 


electric  line  is  quite  equal  to  that  of  the  steam  cars, 
as  electric  cars  start  and  stop  more  quickly,  and  upon 
the  suburban  line  they  run  at  40  miles  an  hour, 
stopping  at  stations  only  when  signaled  or  to  let 
off  passengers. 


Electric-light  Convention. 

Much  interest  is  manifested  by  central-station 
managers  throughout  the  country  in  the  meeting 
of  the  National  Electric  Light  Association,  to  be 
held  at  Chicago  on'  May  22d,  23d  and  24th,  and  the 
indications  are  that  there  will  be  a  large  attendance 
of  electric-light  men.  The  programme  has  been 
made  up  in  accordance  with  suggestions  from  cen- 
tral-station managers  as  to  their  needs,  and  the 
themes  treated  are  in  the  hands  of  men  that  thor- 
oughly understand  their  subjects.  Among  the  pa- 
pers to  be  read  are  the  following:   "Uniform  Ac- 
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hourly  service  is  maintained  on  week  days  and  a 
15-minute  service  on  Sundays.  In  the  summer  it  is 
intended  to  maintain  a  15-minute  service  through- 
out the  week,  and  to  make  this  a  double-header 
service  when  necessary,  running  two  cars  together 
on  a  two-minute  headway.  Each  alternate  car  is  of 
the  combination  type,  for  taking  express  matter  and 
passengers,  arrangements  having  been  made  to  carry 
the  mails  and  baggage  and  also  with  the  Adams 
Express  company.  A  box  car,  equipped  with  two 
50-hor<epowcr  electric  motors,  is  used  for  hauling 
railway  freight  cars  with  coal,  fertilizers,  farm  pro- 
duce, etc.,  to  and  from  the  junction  with  the  New 


counting,"  Lieut.  James  Blake  Cahoon,  Syracuse, 
X.  y. ;  "Equitable,  Uniform  and  Competitive  Rates," 
Henry  L.  Doherty,  St.  Paul,  Minn.;  "Central  Sta- 
tion Economies,"  W.  L.  Abbott,  Chicago,  III.; 
"Series  Inclosed  Alternating  Arc  Lamps,"  William 
Lispcnard  Robb,  Hartford,  Conn.  Other  papers 
and  topics  of  equal  interest  will  be  announced  later. 
The  committee  reports  are  also  of  value  and  prom- 
ise to  be  very  complete. 


Voltage  Equalizers  for  Three-wire  Sys- 
tems.' 
By  F.  S.  Hickok. 

Before  entering  into  a  description  of  the  various 
methods  that  have  been  tried  in  order  to  secure 
the  advantages  of  the  well-known  three-wire  sys- 
tem, by  using  only  a  single  dynamo  with  or  with- 
out some  additional  form  of  voltage-equalizing  de- 
vices, let  us  first  consider  the  necessity  for  such 
devices,  and  also  the  several  conditions  which  have 
influenced  their  development. 

It  is  a  well-known  fact  that  the  use  of  high  poten- 
tials for  the  distribution  of  a  given  amount  of  elec- 
trical energy  is  naturally  followed  by  a  lower  cost 
of  the  copper  necessary  for  such  distribution  than 
if  the  same  amount  of  energy  were  distributed  at 
lower  potentials. 

As  fhe  field  of  usefulness  for  incandescent  lighting 
developed,  it  soon  became  apparent  that  there  was  a 
limit  to  the  voltage  at  which  the  ordinary  form  of 
lamp  could  be  operated.  The  well-known  no-volt 
lamp  has  long  been  accepted  as  being  the  most 
economical,  all  things  taken  into  consideration. 
The  filaments  can  be  made  strong  enough  to  stand 
ordinary  usage,  and  the  pressure  necessary  is  low 
enough  to  permit  of  safe  operation  under  conditions 
which  might  not  be  so  favorable  for  higher  voltages. 
That  is  to  say,  if  220-volt  lamps  were  used  in  all 
places  where  no-volt  lamps  are  now  being  used, 
accidents  and  fires  would  be  far  more  frequent. 

Two-hundred-and-twenty-volt  lamps  are  to-day 
being  made  and  used  in  large  numbers,  but  chiefly 
in  comparatively  new  systems  which  have  been 
especially  laid  out  for  using  them.  They  have  yet, 
however,  to  attain  the  foothold  which  the  no-volt 
lamp  has  held  for  so  long  a  time.  The  average  life 
of  a  220-volt  lamp  is  about  800  hours  as  compared 
with  1,000  to  1,500  hours  for  a  Iio-volt  lamp.  Two- 
hundred-and-twenty-volt  lamps  cost  about  25  per 
cent,  more  than  no-volt  lamps. 

Admitting  that  the  no- volt  lamp  is  the  most  de- 
sirable form  to  use  for  constant-potential  incandes- 
cent lighting,  Fig.  1  illustrates  a  system  intended  to 
give  a  low  cost  of  copper,  by  operating  two  no-volt 
lamps  coupled  in  series  across  a  220-volt  circuit. 
The  system  can,  of  course,  be  operated  by  a  single 
dynamo  or  by  any  number  of  dynamos  coupled  in 
parallel.  But  all  the  advantages  of  this  system  are 
more  than  offset  by  the  disadvantage  of  being  ob- 
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Electric  company  has  been  assumed  by  J.  \V.  Strat- 
ton,   succeeding   George   W.    Beaman. 
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liged  to  control  no  less  than  two  lamps  at  a  time. 
As  a  consequence  this  system  is  but  little  used,  al- 
though 220-volt  and  500-volt  motor  circuits  fre- 
quently have  two  or  more  lamps  connected  across 
them  in  series,  at  some  points  where  lighting  is 
desired,  and  it  is  inconvenient  to  obtain  it  from 
any  other  source  of  supply. 

Fig.  2  represents  a  system  which  has  been  re- 
sorted to  in  order  to  overcome  the  disadvantages 
mentioned  in  the  description  of  Fig.  I,  and  so  se- 
cure independence  of  operation  of  the  individual 
lamps.  This  is  done  by  connecting  half  the  load  on 
each  side  of  a  neutral  wire  which  is  supposed  to 
carry  no  current  so  long  as  an  exact  condition  of 
electrical  balance  exists.  This  could  only  be  an 
ideal  condition,  however,  and  a  little  consideration 
of  the  subject  soon  shows  how  impractical  the  sys- 
tem would  be.  As  soon  as  the  condition  of  balance 
is  disturbed,  the  lamps  on  the  lighter-loaded  side 
receive  an  increase  of  potential.  If  nothing  is  done 
to  restore  a  balance  the  life  of  these  lamps  is  short- 
ened and  a  few  begin  to  burn  out.  The  faster  they 
burn  out,  the  faster  the  remaining  ones  on  that  side 
of  the  system  burn  out  and  its  undesirable  features 
are  soon  made  apparent. 

Fig.  3  illustrates  the  conventional  form  of  dia- 
gram commonly  used  in  describing  the  three-wire 
system  of  distribution  as  operated  by  using  sets  of 
two  dynamos  coupled  in  series  and  treating  them 
as  single  units  having  the  positive  side  of  one  dy- 
namo and  the  negative  side 'of  the  other  connected 
to  the  outside  wires  of  a  three-wire  system,  and  the 
negative  side  of  the  first  and  the  positive  side  of  the 
second  connected  to  the  middle  or  so-called  neutral 
wire.  In  this  way  the  undesirable  features  of  the 
systems  shown  in  Figs.  I  and  2  are  entirely  elimi- 
nated, since  single  lamps  may  be  controlled  inde- 
pendently, and  the  voltage  between  the  neutral  and 

1  Paper  read  before  tbe  Chicago  Electrical  Association,  April 
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the  other  two  wires  can  always  be  kept  the  same, 
provided  the  system  is  not  greatly  unbalanced.  The 
familiar  Edison  three-wire  system  has  certainly  dem- 
onstrated its  adaptability  wherever  it  is  desired  to 
distribute  a  large  amount  of  energy  at  constant 
potential  over  comparatively  large  areas,  but  during 
the  life  of  the  original  patent  granted  Mr.  Thomas 
A.  Edison  in  18S3,  it  has  been  found  necessary  to 
devise  various  means  for  obtaining  equally  good  re- 
sults without  infringement.  The  writer  cannot  state 
whether  the  results  obtained  were  equally  as  good 
or  not,  but  they  certainly  seem  to  have  been  satis- 
factory commercially,  as  large  three-wire  lighting 
systems  have  been  in  successful  operation  in  Europe 
for  a  number  of  years,  and  are  still  being  operated, 


FIGS.    I  AND  2.       VOLTAGE     EQUALIZERS     FOR    THREE-WIRE 
SYSTEMS. 

using  methods  for  voltage  equalizing  which  will  be 
described  later. 

The  small  isolated  plant  furnishes  an  instance 
where  it  is  undesirable  to  be  obliged  to  always  run 
no  less  than  two  dynamos  at  once  for  lighting  pur- 
poses, as  the  load  is  frequently  a  light  one,  and  un- 
der these  circumstances  the  operating  expenses  are 
large  in  proportion  to  the  power  being  delivered. 
As  a  consequence  private  isolated  plants  are  op- 
perated  almost  entirely  by  some  system  other  than 
that  just  described. 

Fig.  4  illustrates  a  special  type  of  machine  which 
could  be  used  in  order  to  obtain  three-wire  system 
operation  with  but  a  single  dynamo.  The  armature 
is  supposed  to  have  two  duplicate  independent 
windings,  both  revolving  in  the  same  field  and  con- 
sequently delivering  the  same  electromotive  force 
at  the  commutators  and  brushes.  By  connecting 
the  positive  set  of  brushes  on  one  end  of  the  machine 
to  the  negative  set  of  brushes  at  the  other  end,  and 
also  to  the  neutral  wire  of  a  three-wire  system,  we 
have  apparently  all  that  is  necessary,  and  only  a  sin- 
gle dynamo  is  being  used.  But  if  it  should  be  found 
necessary  to  maintain  a  higher  voltage  on  one  side 
of  the  system  than  on  the  other  for  any  particular 
reason,  this  cannot  be  done  without  additional  ap- 
paratus if  the  difference  is  any  considerable  amount. 
A  small  booster  so  arranged  that  it  could  be  properly 
connected  in  either  side  of  the  system  would  afford 
an  inexpensive  means  for  accomplishing  this  result 
and  would  probably  be  all  that  would  be  necessary. 

A  more  common  method  for  operating  a  three- 
wire  system  with  but  a  single  dynamo,  or  what  is 
practically  the  same  thing,  two  or  more  dynamos 
coupled  in  parallel,  is  illustrated  in  principle  in  Fig. 
5.  Here  we  have  a  storage  battery  connected  di- 
rectly across  the  outside  mains,  half  the  cells  being 
between  the  positive  and  neutral  wires  and  the  other 
half  between  the  negative  and  neutral  wires.  A 
storage  battery  connected  in  this  manner  serves  not 
only  as  a  reserve  to  assist  the  dynamo  plant  at  times 
of  unusual  demand,  but  also  automatically  preserves 
any  desired  relation  of  voltage  on  the  two  sides  of 
the  system  within  reasonable  limits  of  unbalance. 
In  this  second  capacity  it  has  sometimes  been  called 
a  voltage  equalizer,  although  the  term  is  more  gen- 
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erally  used  as  applied  to  one  or  more  dynamos  suit- 
ably connected  for  accomplishing  the  same  result. 
By  means  cf  end-cell  switches  it  is  possible  to  ob- 
tain any  desired  voltage  between  the  neutral  ana* 
the  other  two  wires,  provided  the  sum  of  the  two 
voltages  does  not  exceed  the  voltage  at  the  dynamo 
terminals.  This  arrangement  is  sometimes  supple- 
mented by  one  or  more  boosters  to  be  used  in  giving 
the  batteries  a  heavier  charge  than  they  would 
ordinarily  receive  in  the  course  of  their  regular  duty. 
Fig.  6  illustrates  a  modification  of  the  voltage- 
equalizing  principle  possessed  by  the  double  set  of 
storage  cells.  By  connecting  a  single  set  of  storage 
cells  between  the  neutral  and  either  positive  or  nega- 
tive wires,  it  takes  or  delivers  current  according  as 
the  load  is   divided  on   the  system.    The   diagram 


shows  the  battery  connected  between  the  neutral  and 
negative  wires.  In  this  position  it  will  discharge  in 
case  there  is  an  excess  of  load  on  the  negative  side. 
On  the  other  hand,  if  the  excess  of  load  is  on  the 
positive  side,  this  extra  current  will  be  used  in 
charging  the  batteries.  This  system  involves  the 
use  of  end-cell  switches  and  more  or  less  hand  regu- 
lation. 

Fig.  7  illustrates  a  large  generator  connected  to 
the  outside  wires  of  a  three-wire  system.  Mechan- 
ically connected  to  this  generator  is  a  considerably 
smaller  machine  whose  brushes  are  connected  be- 
tween the  negative  and  neutral  wires  of  the  system. 
With  the  load  equally  divided  there  is  supposed  to 
be  no  current  in  the  armature  winding  of  the  small 
machine,  and  the  voltage  between  its  positive  and 
negative  brushes  is  supposed  to  be  half  that  exist- 
ing between  the  positive  and  negative  wires  of  the 
system.  An  excess  of  load  existing  between  the 
negative  and  neutral  wires,  the  small  machine  would 
supply  this  extra  current,  acting  as  a  dynamo.  An 
excess  of  load  between  the  positive  and  neutral 
wires  would  result  in  the  extra  current  passing 
through  the  armature  of  the  small  machine  and 
driving  it  as  a  motor.  In  the  first  case  mechanical 
energy  is  being  required  to  drive  the  small  machine, 
and  in  the  second  case  the  small  machine,  being 
mechanically  connected  to  the  large  generator,  aids 
the  engine  in  furnishing  power  to  drive  the  Large 
generator. 

This  system  is  completely  described  in  United 
States  patent  specifications  No.  476,544,  issued  to 
H.  Ward  Leonard,  June  7,  1892.  The  diagrams  used 
in  describing  the  invention  illustrate  the  two  ma- 
chines as  being  belted  to  the  same  countershaft,  but 
in  this  period  of  the  development  of  the  slow-speed 
motor  direct  connection  of  the  two  machines  would 
doubtless  be  preferable  in  a  practical  working  plant. 

Fig.  8  illustrates  a  form  of  voltage  equalizer  con- 
sisting of  a  double-commutator  machine  having  two 
identical  armature  windings  on  the  same  core,  the 
field  coils  of  the  machine  being  excited  from  the 
outside  wires  of  a  three-wire  system.  The  machine 
itself  would  be  similar  to  that  shown  in  Fig.  4,  only 
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FIGS.   5    AND    6.       VOLTAGE    EQUALIZERS    FOR    THREE-WIRE 
SYSTEMS. 

in  this  case  we  are  using  a  machine  of  this  type 
for  automatic  voltage  equalizing  in  conjunction  with 
a  generating  plant  of  the  ordinary  type.  This  form 
of  voltage  equalizer  could  be  used  at  the  central 
plant  or  placed  at  some  distant  point  on  a  220-volt 
two-wire  system  in  order  to  be  able  to  use  no-volt 
lamps  on  a  three-wire  system. 

The  principle  of  the  operation  of  this  machine 
would  be  similar  to  that  of  the  small  machine  which 
was  operating  as  an  equalizer  in  the  system  illus- 
trated in  Fig.  7.  Each  winding  on  the  armature 
either  takes  current  as  a  motor  or  delivers  current 
as  a  generator,  according  as  the  unbalance  exists 
on  the  system.  This  current  is  taken  from  or  de- 
livered to  one  side  of  the  system  only. 

The  equalizer  illustrated  in  Fig.  8  would  of  neces- 
sity have  to  be  made  for  the  special  duty  described, 
and  as  it  is  not  always  possible  to  obtain  machines  of 
this  description,  the  same  thing  can,  of  course,  be 
accomplished  by  using  two  separate  machines  of 
the  same  size  with  their  shafts  coupled  directly  to- 
gether or  connected  by  means  of  a  belt. 

Such  an  arrangement  is  shown  in  Fig.  9.  The 
principle  of  operation  of  this  combination  would^  of 
course,  be  similar  to  that  describing  the  operation 
of  the  system  illustrated  in  Fig.  8. 

The  form  of  voltage  equalizer  which,  it  seems  to 
the  writer,  is  well  adapted  for  the  duty  which  it 
has  to  perform  is  illustrated  in  Fig.  10.  The  shunt 
coils  of  machines  (A)  and  (B)  are  excited  from  the 
outside  wires  of  a  three-wire  system,  a  rheostat 
being  used  in  the  shunt  circuit  of  machine  (B)  for 
the  purposes  of  adjustment.  In  addition  to  the  shunt 
coils  each  machine  is  provided  with  a  series  winding 
connected  in  series  with  its  armature.  With  the 
system  of  connections  shown  in  the  diagram  the 
result  is  that  when  the  low-voltage  machine  (B)  is 
operating  as  a  compound  generator,  the  high-volt- 
age machine  (A)  will  be  operating  as  a  differentially 
wound  motor,  and  vice  versa,  when  machine  (B)  is 
acting  as  a  differential  motor,  machine  (A)  will  be 
delivering  current  to  the  line  as  a  compound  gen- 
erator. By  properly  adjusting  German-silver  shunts 
across  the  series  windings  of  each  machine,  it  is 
possible  to  obtain  such  a  close  condition  of  regula- 
tion that  the  rise  or  fall  of  voltage  between  the 
neutral  and  the  positive  and  negative  wires  of  the 
system  will  not  exceed  one  per  cent,  for  a  condition 
of  unbalance  equivalent  to  the  capacity  of  the 
equalizer.  Actual  tests  made  on  machines  of  this 
description  show  a  voltage  curve  which  is  practically 


a  horizontal  line  under  all  conditions  of  load  up  to 
full  capacity,  the  voltage  between  the  neutral  wire 
and  either  outside  wire  being  in  every  case  prac- 
tically half  the  voltage  between  the  two  outside 
wires.  Several  points  in  regard  to  the  installation 
and  operation  of  equalizers  of  this  description  have 
come  under  the  attention  of  the  writer,  which  may 
be  of  interest  at  this  time. 

Although  the  connections  of  machine  (B)  have 
the  appearance  of  those  of  an  ordinary  compound- 
wound  dynamo,  it  is  necessary  that  it  should  always 
be  treated  as  a  motor  in  order  to  avoid  accidents. 
Care  should  be  taken  that  the  shunt  coils  of  ma- 
chine (B)  are  so  connected  to  the  positive  and  nega- 
tive sides  of  the  system  that  its  fields  will  continue 
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to  be  excited  in  case  machine  (A)  circuit  is  opened 
either  intentionally  or  from  "no  voltage."  If  a 
field  switch  is  used  in  this  circuit  it  should  never 
be  opened  while  the  machines  are  in  actual  opera- 
tion. If  opened  while  the  main  switch  of  machine 
(B)  is  closed  the  result  will  be  a  short-circuit  be- 
tween the  negative  and  neutral  wires  of  the  sys- 
tem through  the  armature  and  series  field  winding. 
It  will  usually  be  found  desirable  to  fuse  the  main 
circuits  leading  to  both  machines  quite  heavily, 
since  the  blowing  of  these  fuses  would  undoubtedly 
result  in  the  burning  out  of  a  good  many  lamps. 
One  means  of  protecting  both  equalizer  and  lamps 
would  be  to  use  a  circuit  breaker  so  connected  that 
its  coil  will  be  between  the  neutral  wire  and  the 
equalizer  and  its  switch  blades  in  the  outside  wires 
of  the  three-wire  system  which  is  connected  to  the 
equalizing  set.  In  this  way  the  opening  of  this  cir- 
cuit breaker  will  entirely  disconnect  both  lamps  and 
equalizer  from  the  main  dynamos. 

In  putting  a  voltage  equalizer  like  the  one  shown 
in  Fig.  10  into  service  for  the  first  time,  machine 
(A)  should  be  started  and  brought  up  to  full  speed 
the  same  as  any  ordinary  motor.  The  field  coils  of 
machine  (B)  should  then  be  excited  and  allowed  to 
become  well  warmed  up  before  the  machine  is  put 
into  service.  Before  putting  it  into  service,  how- 
ever, the  load  on  each  side  of  the  neutral  wire 
should  be  as  nearly  balanced  as  possible.  When 
the  circuit  through  armature  and  series  coils  of  ma- 
chine (B)  is  closed  the  voltage  of  this  machine 
should  be  equal  to  half  the  voltage  between  the 
positive  and  negative  wires  of  the  three-wire  system, 
and  the  polarity  at  the  switch  jaws  should  corre- 
spond with  that  of  the  corresponding  switch  blades. 
The  amount  of  resistance  in  the  field  rheostat,  shown 
in  the  diagram,  will  probably  never  need  to  be 
changed  after  once  determining  the  proper  amount 
necessary  for  this  condition. 

On  the  supposition  that  the  load  will  be  equally 
divided  when  the  voltage  between  the  positive  and 
neutral  and  between  the  neutral  and  negative  wires 
is  the  same,  it  can  be  readily  seen  that  an  excess 
of  load  will  exist  between  positive  and  neutral  when 
the  voltage  is  less  between  positive  and  neutral 
than  between  negative  and  neutral.     If  this  condi- 
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tion  exists  when  the  equalizer  is  put  into  service,  ma- 
chine (A)  will  run  as  a  compound  dynamo  and 
machine  (B)  as  a  differential  motor. 

An  excess  of  load  will  exist  between  negative  and 
neutral  when  the  voltage  between  negative  and  neu- 
tral is  less  than  between  positive  and  neutral.  With 
this  division  of  load  machine  (A)  will  run  as  a  dif- 
ferential motor  driving  machine  (B)  as  a  compound 
dynamo. 

In  order  to  prevent  the  overloading  of  any  form 
of  voltage-equalizing  set  it  is  always  advisable  to 
have  a  known  load  so  arranged  that  it  can  be 
thrown  on  either  side  of  the  system.  This  load  can 
take  the  form  of  a  rheostat,  or,  better,  one  or  more 
lighting  or  power  circuits  could  be  so  arranged  as 
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to  give  this  result.  It  is  always  advisable  to  keep 
the  load  on  the  plant  as  evenly  divided  as  possible 
on  the  two  sides  of  the  system,  not  only  on  account 
of  plant  efficiency,  but  also  on  account  of  making 
the  equalizer  better  able  to  handle  sudden  loads 
which  may  come  on  either  side  of  the  system. 

The  capacity  of  an  equalizing  set  of  this  descrip- 
tion is  limited  by  the  amount  of  load  which  can  be 
carried  by  machine  (B)  when  running  as  a  dynamo 
without  overloading  machine  (A).  For  example,  it" 
we  consider  both  machines  as  having  a  capacity  of 
about  15  horsepower  as  motors  or  about  12  kilowatts 
as  dynamos,  the  capacity  of  the  set  as  an  equalizer 
would  be  about  nine  kilowatts  at  ordinary  effi- 
ciences.  In  other  words,  a  three-wire  system  could 
be  unbalanced  to  the  extent  of  about  9,000  watts  on 
either  side  and  still  be  maintained  with  equal  poten- 
tials between  negative  and  outside  wires. 

It  is  difficult  to  lay  down  any  fixed  rule  for  de- 
termining the  amount  of  capacity  needed  in  voltage 
equalizers,  as  this  capacity  bears  no  particular  rela- 
tion to  the  size  of  the  generators  in  a  station  or  plant. 
It  is  necessary  to  consider  each  case  by  itself  and 
to  install  an  equalizer  which  will  take  care  of  the 
maximum  probable  difference  i  11  load  between  the 
neutral  and  the  out  side  wires. 

One  isolated  plant,  known  to  the  writer,  which 
is  operating  a  three-wire  system  by  means  of  volt- 
age equalizers  has  a  dynamo  installation  consisting 
of  three  75-kilnwan.  230-volt,  direct-connected  gen- 
erators.   Two  of  these  generators  are  sufficient  to 


Waterwheel  Regulators  and  Governors. 

By  Frank  C.  Perkins. 

It  may.be  of  some  interest  to  consider  the  reg- 
ulating  and  governing  devices  employed  in  the  latest 
installations  using  waterwheels  as  prime  movers. 
In  many  of  the  most  important  plants  hand  regu- 
lation is  depended  upon  entirely,  an  example  being 
the  Mount  Whitney  power  plant.  [This  plant  was 
illustrated  in  Mr.  Perkins'  article  of  April  14th.]  The 
regulating  handwhcels  are  usually  placed,  as  in  that 
case,  directly  in  front  of  the  switchboard,  so  that 
a  constant  watch  may  be  kept  on  the  measuring  in- 
struments, and  any  change  found  necessary  can  be 
quickly  made  by  the  use  of  these  handwheels. 

Another  important  plant  where  hand  regulation 
is  depended  upon  entirely  is  the  Big  Cottonwood 
installation,  shown  in  Fig.  2,  page  283.  The  power 
house  is  located  14  miles  from  Salt  Lake  City,  Utah. 
The  generators  are  of  the  General  Electric  24-pole 
type,  and  each  has  a  capacity  of  500  kilowatts  at  a 
speed  of  300  revolutions  per  minute.  The  switch- 
board consists  of  five  panels  of  blue  Vermont  mar- 
ble, two  inches  thick,  with  highly  polished  sur- 
faces and  one-half-inch  bevel  edges.  The  panels 
are  bolted  to  an  angle-iron  framework,  and  are 
each  seven  feet  high  and  24  inches  wide.  The  am- 
meters  and  voltmeters  are  arranged  along  the  top, 


Waterwheel  governors  of  the  relay  class  are 
largely  used  in  electric-power  transmissions.  In  this 
type  of  regulator  but  little  power  is  required  for 
operating  the  centrifugal  governor,  as  this  mechan- 
ism is  simply  used  to  throw  into  action  the  apparatus 
for  moving  the  gates,  and  is  frequently  independent 
of  the  power  transmitted  from  the  wheel  to  the 
governing  mechanism.  The  various  classes  of  relay 
governors  have  different  means  of  operating  the 
waterwheel  gates.  In  the  hydraulic  class  of  relay 
governing  apparatus,  the  gates  are  operated  by  hy- 
draulic cylinders  or  oil  cylinders,  which  are  con- 
trolled by  a  secondary  mechanism,  depending  upon 
the  centrifugal  governor  for  its  movement.  The 
pneumatic  and  electrical  classes  of  relay  governors 
are  operated  by  electric  motors  and  pneumatic  cyl- 
inders, which  open  and  close  the  gates  by  power 
obtained  from  the  machines  driven,  by  the  turbines. 
In  nearly  all  forms  of  waterwheel  regulators  power 
is  taken  from  the  main  shaft  of  the  turbine  to  drive 
the  governor  balls  and  operate  the  gates,  opening 
and  closing  them  as  the  governor  balls  change  their 
positions.  Oscillating  dogs  are  many  times  em- 
ployed, with  proper  gearing,  and  are  so  arranged 
that,  as  the  governor  balls  rise,  one  of  the  dogs 
engages  with  the  gearing,  thereby  closing  the  gates, 
while  if  the   governor  balls  move   in   the   opposite 
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handle  the  entire  load,  the  third  being  held  as  a 
reserve  in  case  of  a  breakdown.  In  connection 
with  the  dynamos  there  are  installed  two  sets  of 
voltage  equalizers  of  nine  kilowatts'  capacity  each. 
One  of  these  is  a  reserve  set,  the  other  being  suffi- 
cient to  easily  take  care  of  any  unbalance  which 
ordinarily  comes  on  the  system.  Another  isolated 
plant,  known  to  the  writer,  has  a  dynamo  capacity 
of  150  kilowatts  in  two  generators  and  a  single 
equalizing  set  of  nine  kilowatts'  capacity.  But  these 
two  installations  should  not  be  any  criterion  to 
guide  one  in  deciding  on  the  necessary  voltage- 
equalizer  capacity  for  any  given  case,  and,  as  stated 
before,  each  case  should  be  considered  by  itself. 

It  is  the  opinion  of  the  writer  that  equalizing 
dynamos  or  similar  means  for  accomplishing  the 
same  result  are  more  common  in  Europe  than  in 
America.  There  they  are  used  on  both  three  and 
five-wire  systems  and  seem  to  be  satisfactory.  In 
this  paper  the  writer  has  used  the  names  equalizer, 
voltage  equalizer  and  equalizing  dynamos,  all  mean- 
ing practically  the  same  thing,  but  it  seems  that  the 
term  voltage  equalizer  is  best  suited  for  the  device 
used  for  the  purpose.  The  name  compensator  is 
sometimes  used,  but  does  not  seem  as  well  fitted 
as  either  of  the  above  names. 

Although  the  original  patent  on  the  Edison  three- 
wire  system  expired  last  month,  there  is  still  a  large 
field  of  usefulness  for  voltage  equalizers,  and  we 
may  expect  to  find  them  in  much  more  common  use 
in   the   future   than   they  are   to-day. 


Alexander  Hughes  of  Fargo,  N.  D.,  has  bought 
the  electric-light  franchise  at  Dickinson,  N.  D.,  and 
will  complete  the  plant  at  once. 


just  below  the  pilot  lights,  while  the  switches  and 
rheostats  are  installed  on  the  panels  below.  The 
regulation  is  here  accomplished  entirely  by  hand, 
an  attendant  keeping  track  of  the  load  and  making 
such  changes  as  he  finds  necessary  as  he  sits  before 
the  switchboard. 

The  method  of  regulation  used  with  the  American 
impulse  waterwheels  at  the  Columbus  plant,  illus- 
trated in  Fig.  3,  is  both  novel  and  interesting,  and 
has  proven  very  satisfactory.  Six  cams  are  ar- 
ranged on  a  shaft  and  connected  by  a  gear  to  the 
governor,  as  shown,  so  that  the  valves  close  one 
after  the  other,  each  valve  remaining  wide  open 
until  the  next  preceding  valve  is  completely  closed. 
It  will  thus  be  seen  that  only  one  of  the  six  valves 
will  be  partly  closed  at  one  time,  the  remaining 
valves  being  either  entirely  open  or  entirely  closed. 
There  is  therefore  but  one  valve  which  does  not 
give  its  highest  efficiency.  The  cam  mechanism  is 
actuated  by  a  mechanical  relay  governor,  the  power 
for  actuating  the  cams  being  obtained  from  a  small 
pulley  on  the  end  of  the  wheel  shaft.  It  will  be 
noted  in  the  illustration  that  long-turn  elbows  con- 
nect the  valve  chambers  to  the  water  chamber, 
which  is  cast  in  two  parts,  the  valve  stems  coming 
down  through  the  bottom  of  the  valve  chambers 
and  being  connected  to  the  cams  by  means  of  a 
lever  arm  and  roller  pin.  The  regulation  of  this 
governor  has  been  satisfactory,  and.  of  course,  the 
heavy  flywheel  used  has  aided  greatly  in  the  steady 
running   of   the   plant. 


direction,  the  gearing  automatically  opens  the  gates. 
In  some  electric  types  of  governors  the  balls  in  ris- 
ing and  falling  merely  make  electrical  connections 
to  a  reversible  motor,  which  opens  or  closes  the 
gates.  Still  another  class  of  electric  governors  em- 
ploys electromagnets,  which  control  a  secondary 
mechanism,  the  latter  in  its  turn  opening  and  clos- 
ing the  gates.  Among  the  more  recent  types  of 
governors  now  on  the  market  are  the  Lombard,  the 
Replogle,  the  Faesch-Piccard,  the  Giesler,  and  sev- 
eral other  electric  governors. 

Fig.  1  shows  the  large  General  Electric  power 
plant  at  Mcchanicsville,  N.  Y.  The  alternators  are 
direct-coupled  to  Victor  turbines,  and  the  Geisler  au- 
tomatic electro-mechanical  governor  is  used,  the  at- 
tachment being  clearly  indicated  in  the  picture. 
In  Fig.  4  this  type  of  governor  is  shown  in  greater 
detail,   with   the  waterwheel   side  of  the  unit. 

The  Lombard  governor  was  installed  at  the  Niag- 
ara Hydraulic  Power  and  Manufacturing  company's 
plant  with  the  original  Niagara  type  of  Leffel  tur- 
bines, and  is  said  to  have  given  excellent  satisfac- 
tion. An  automatic  governor  now  in  use  in  this 
plant  regulates  an  R.  D.  Wood  turbine,  which  is 
direct-connected  to  a  General  Electric  direct-current 
generator  on  one  side  and  to  a  Walker  single-phase 
alternator  on  the  other  side.  The  alternator  is  used 
for  lighting  the  business  and  residence  section  of 
the  city  of  Niagara  Falls  with  incandescent  lamps. 
Tt  has  a  capacity  of  900  kilowatts  and  has  a  remark- 
ably  high   efficiency  for  so   large  a   machine.     The 
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frequency  is  15,000  alternations  per  minute.  60  poles 
being  employed,  and  an  armature  speed  of  250  rev- 
olutions per  minute  is  used.  The  Lombard  gov- 
ernor has  a  gate-actuating  mechanism  which  con- 
sists of  a  rack  gearing  into  a  pinion.  The  rack  is 
forced  backward  and  forward  by  a  piston  in  an 
oil-pressure    cylinder.     The    oil    is    forced    into    the 
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electrical  transmission  of  power.  While  many  im- 
provements are  to  be  looked  for  in  the  direction  of 
waterwheel  regulators  for  this  purpose,  no  prominent 
engineer  would  hesitate  to  undertake  an  installation 
of  even  the  most  exacting  character  on  account  of 
accurate  and   difficult  regulation  required. 

In  a  paper  before  the  Franklin  Institute,  entitled 
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Opening  of  the  Paris  Exposition. 

[Special  correspondence  of  the  Western  EleciriciaD.] 
Paris.  April  14.— The  exposition  was  formally 
opened  in  a  quiet  and  unpretentious  sort  of  a  way: 
that  is,  no  public  enthusiasm  was  shown,  such  as 
was  the  case  in  Chicago  in  1893.  The  president's 
speech  was_  received  with  some  enthusiasm,  but  the 
greetings  along  the  route  of  march  were  quiet.  The 
"Salle  des  Fete,"  where  the  exercises  were  held, 
was  full,  and  contained  about  14,000  people.  Asidi 
from  this  there  were  from  6.000  to  10.000  on  the 
grounds  of  Champ  dc  Mars.  The  small  attendance 
was  due  to  the  fact  that  the  public  was  not  allowed 
admittance,  only  those  who  held  passes  being  on 
the  grounds. 

The  transformation  scene  on  the  Champs  de  Mars 
from  Thursday  to  Saturday  was  something  mar- 
velous. Mountains  of  earth,  debris  of  all  sorts. 
were  carted  away;  freight  cars  were  removed;  car 
tracks  were  covered  with  gravel  and  rolled  smooth 
with  steam  rollers.  Full-grown  trees  and  flower- 
ing plants  were  planted  in  a  night.  To  accomplish 
this  1,500  soldiers  were  brought  to  the  rescue  and 
worked  all  night. 

As  far  as  the  writer  can  learn  from  observation 
and  inquiry  not  more  than  one  or  two  exhibits  on 


FIG.    2.       WATERWHEEL    REGULATORS    AND    GOVERNORS. — HAND    REGULATION    AT    BIG    COTTONWOOD    PLANT. 


cylinder  at  a  pressure  of  200  pounds  per  square 
inch,  a  movement  of  the  fly-ball  governor  operating 
a  balanced  piston  valve,  which  controls  the  path 
of  the  oil.  A  special  lever  mechanism  is  also  used 
to  obviate  the  hunting  or  racing  tendency  usually 
found  in  nearly  all  regulating  devices. 

The  Replogle  electric  governor  is  an  electrical 
mechanical  relay  and  is  said  to  regulate  very  sat- 
isfactorily. The  fly-ball  governors  are  required  to 
do  but  little  actual  work  and  the  mechanism  is  very 
powerful  and  sensitive.  The  Replogle  relay-return- 
ing waterwheel  governor  is  purely  mechanical  in 
its  operation,  not  using  an  electrical  current  to  cause 
an  engagement  of  the  panels. 

The  Faesch  and  Piccard  governor  was  first  op- 
erated in  the  Niagara  Falls  Power  company's  plant 
and  was  fully  described  and  illustrated  in  the  West- 
ern Electrician  at  the  time  of  installation.  The  gov- 
ernor is  located  on  the  floor  of  the  power  house, 
about  140  feet  above  the  wheels.  It  is  a  very  sen- 
sitive mechanical  relay,  in  which  the  motion  of  a 
pair  of  fast-running  fly-balls  puts  into  operation  a 
brake-tightening  mechanism.  This  in  its  turn  per- 
mits power  to  be  transferred  from  the  pulleys  driven 
by  the  turbine  shaft,  through  gearing,  which  works 
the  balance  gate  at  the  end  of  the  lever  system.  140 
feet  below  the  governor.  The  speed  regulation  is 
said  to  be  within  two  per  cent,  for  slight  changes 
of  the  load  and  within  five  per  cent,  for  greater  vari- 
ations of  load. 

The   Snow   waterwheel   governor  is    said   to    give 


"Speed  Government  in  Water  Power  Plants," 
Mr.  Mark  A.  Replogle  says:  "A  carefully  con- 
structed governor  must  open  the  waterwheel  gates 
as  fast  as  gravity  can  follow  up  with  water, 
no  faster.  It  must  close  the  gates  slow  enough  to 
insure  safety  to  the  penstocks,  no  faster.  It  must" 
be  capable  of  stopping  the  gates  at  any  degree  of 
opening.  It  must  be  endowed  with  the  relay  prin- 
ciple, adjusted,  to  co-operate  properly  with  the 
power  storage.  It  must  not  be  a  separate  and  in- 
dependent feature  of  the  power  plant,  but  must  be 
made  a  part  of  the  plant  in  an  intelligent  manner, 
and,  at  best,  it  is  only  one  of  the  factors  in  the 
government    of    a    waterpower    plant.     It    must   be 


fig.  5. 


WATERWHEEL    REGULATORS    AND    GOVERNORS.- 
SNOW    GOVERNOR. 


the  Champ  de  Mars  are  complete.  Certainly  not  a 
single  exhibit  is  ready  in  the  Electricity  building, 
except  the  French  section  of  the  Western  Electric 
compan3r.  The  only  machinery  in  operation  was  the 
electric-lighting  plant  in  the  Electricity  building, 
consisting  of  two  generators  operated  by  gas  engines. 
This  plant  has  been  running  some  time.  Few  of  the 
exhibits  will  be  ready  inside  of  two  weeks  and  some 


FIG.  4.       WATERWHEEL    REGULATORS    AND    GOVERNORS 

remembered  that  all  the  governor  can  do  is  to  open 
or  close  the  gates  as  the  variations  in  speed  require, 
and  no  waterwheel  can  be  governed  successfully  by 
varying  the  gate  openings  unless  the  same  princi- 
ples are  adhered  to  that  make  government  in  steam 
engines  a   success." 


-GIESLER    ELECTRO-MECHANICAL    GOVERNOR. 

will  not  be  ready  inside  of  six  weeks.  The  electric 
fountain  made  an  attempt  to  operate  at  the  time 
President  Loubet  passed,  but  the  pressure  was  low 
and  only  a  very  little  water  flowed.  The  fountain 
is  far  from  complete.  The  traveling  sidewalk  was 
in  operation  and  formed  a  great  attraction. 


FIG.  3.       WATERWHEEL    REGULATORS    AND    GOVERNORS. — 

AUTOMATIC  REGULATOR    OF    WATERWHEEL 

COUPLED    TO    ARC    DYNAMO. 

a  fairly  uniform  speed  where  the  change  in  load  does 
not  exceed  33  1-3  per  cent,  of  the  power  of  the 
wheel,  in  the  latter  case  several  seconds  being  re- 
quired to  regulate  the  speed.  This  regulator  may 
be  seen  in  Fig.  5. 

At  the  present  writing  there  are  several  governors 
available    for    the    closest    regulation    required    for 


A  crowded  street  car  of  the  Wilkesbarre  and 
Wyoming  Valley  Traction  company  jumped  the 
track  in  Pittston.  Pa.,  recently  and  plunged  through 
the  railing  guarding  a  high  embankment.  The  pas- 
sengers had  no  time  to  get  out.  The  car  did  not 
pause  until  the  fore  truck  and  entire  front  were 
hanging  far  out  over  the  embankment.  Then  fol- 
lowed a  rush  by  the  terrified  passengers  to  escape. 
The  motorman  held  his  post  until  every  one  had 
left  the  car.  The  escape  of  the  passengers  was  al- 
most miraculous.  If  the  car  had  moved  a  foot 
farther  a  fatal  plunge  over  the  embankment  and  a 
frightful  loss  of  life  would  have  been  inevitable, 


April  16. — To-day  power  was  available  and  some 
machinery  was  set  in  operation  in  the  United  States 
section  at  Vincennes.  Two  250-horsepower  boilers 
were  under  full  steam,  operating  the  electric  plant, 
which  furnished  current  for  the  Shaw  electric  crane 
and  two  large  air  compressors.  The  electric  plant 
is  temporary,  as  the  permanent  plant,  consisting  of 
a  Ball  engine  direct-connected  to  a  Bullock  gen- 
erator, cannot  be  operated,  as  the  shaft  was  lost 
on  the  steamer  Pauillac  and  has  not  yet  been  dupli- 
cated. Most  of  the  exhibits  at  Vincennes  are  far 
from  complete.  The  United  States  is,  however,  far 
ahead   of  all  other  countries  in   the  annex. 

J.  M.  H, 
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Congress  of  Tramways  at  Paris. 

The   International  Congress  ol  Tramway.-,  which 
be  held  in  the  Palais  d<  id  the   Paris 

tsition  from  the  10th  to  the  13th  of  September, 
promises  to  be  of  great  interest.  It  is  under  the 
:tion  of  the  Union  Internationale  Perma- 
1  ram  ways,  and  the  committee  includes  a 
number  of  prominent  men.  The  president  is  M, 
Leon  Janssen,  president  of  tin  Societe  Anonyme  de 
Tramways,  Brussels,  and  the  secretary  is  M.  Non- 
nenberg,  president  <>f  different  companies  in  the 
same  city.    A  committee  of  15  w  has  been 

appointed,  among  whom  arc  represented  the 
dents  of  street-railway  systems  in  Paris,  Berlin, 
Milan.  London,  Chicago,  Vienna,  etc.  The  ques- 
tions i"  be  treated  hear  generally  upon  the  subject 
of  electric  traction  and  a  scries  of  interesting  dis 
ons  i>  promised.  Among  the  principal  qties 
are  the  following: 

Tariff  upon  1  R  Have   >   or  tariff*  undergone  iin- 

il  modifications  witbtn  the  last  five  years'     OT  what  n=itur<: 
-rt.  du  and  1    wbat  reasons  are  they  due?  Wbat 

a  the  resnll  from  the  viewpoint  of  receipts,  expenses 
and  pronts:  The  total  figures  are  to  be  given  in  c*r  miles.  L)r> 
you  coi:  tual    t.intts   as    rational?     M.  Geron,  presi- 

dent of  l  traction   system,  will    have  charge   Df  this 

section. 

Consequences  ol  Applying  Electric  Traction— What  has  been 
the  consequence  ot  this  application  upon  the  transferred   line?. 
the  point  of  view  of  traffic,  expenses  of  operation  arid  of  net 
The  figures  should  be  reduced  10   car   miles.     Indicate 
the  nature  of  your  electric   lines,  especially  from  ihe  viewpoint 
me  route   and    the   circumstances  which  have  in- 
fluenced (he   following  results:     Length   of  concession,   condi- 
tions of  specifications  for  contract,  etc.     M.  de  Pirch,  president 
of  the  Barmen-Blberfeld  system,  has  charee  of  this  section. 
Advantages    and    Disadvantages    of     Narrow    and    Standard 
;    r  Clectric  Traction.— VVhat  are  the  advantages  of  eacli 
gauge,  especially  as  to  the  adoption  of  motors  sufficiently 
powerful  and  other  mechanism.   M,  Gundel  och,  president  of  the 
be  Kleinbahnen  of  Elberield. 
Arrangement  of  Central  Stations.— What  is  the  composition  of 
your  central  station  as  to  the  different  elements   contributing    to 
l lie  economical  production  of  energy,  especially  as  to  the  capacity 
1  i    the  station,  the  dynamos,  engines,  boilers  and  divers  appar- 
atus, as  to  the  working  of  the  station,  etc.?  A  special  list  of  ques- 
tions lias   been  drawn  up  for  this  division,  which  is  in  charge  of 
M.  d'Hoop.  president  of  the  Brussels  tramway  system. 

Systems  of  Current  Distribution. — What  is  the  best  system  of 
distribution  for  large  traction  systems,  including  suburban  lines 
capable  of  extension  to  long  distances,  continuous  current,  alter- 
nating, polyphase,  etc.  M.  Van  Vloten.  electrical  engineer,  of 
Brussels. 

I'alk  Rail-joint.  Cast-welded  System.  — Have  you  employed 
ttiU  ]  lint  and  with  what  results?  At  what  pariod  have  you  ap- 
I  to  your  system?  Over  what  character  and  length  of 
road  has  it  been  applied?  What  are  the  technical  considera- 
tionswhicji  caused  its  adoption?  Has  it  been  applied  to  new  or 
to  existing  tracks?  If  to  the  latter,  was  it  to  avoid  renewal?  By 
wjiat  financial  considerations  have  you  justified  the  considerable 
■  which  the  system  involves?  Give  the  cost  per  joint  for 
1  xcavniion  and  paving,  cleaoing  joints,  labor  in  casting,  cost  of 
metal,  expenses  for  licenses  and  divers  items.  What  are  the  data 
of  the  material  necessary  to  make  50  joints  per  day.  as  to  price  and 
quantity?  Give  the  proportions  of  defective  joints  or  broken  rails. 
After  what  time  have  these  accidents  been  produced?  What  is 
the  continuous  lengih  of  rail  established  without   taking   special 

C:  ions  for  dilatation?  Do  you  make  special  electric  joints 
esides  the  connections  afforded  by  the  cast  joints?  Give  your 
observations  upon  the  system.  M.  Fischer-Dick,  president  of 
the  traction  system  of  Berlin. 

Accumulators.— What  progress  has  been  made  in  relation  to 
accumulator  tractions:  (a),  from  the  point  of  view  of  construc- 
tion.capacity.etc.  ;(b).  from  that  of  duration,  cost  of  maintenance. 
etc.;  (c).  as  to  the  economical  and  practical  application  of  ac- 
cumulators for  traction  purposes.  M.  Broca,  president  of  the 
Compagnie  des  Tramways  de  Paris,  and  M.  ,  Johannet.  engineer 
of  the  Compagnie  Generate  de  Traction  et  d'Electricite.  Paris. 

Car  Heating — Indicate  the  new  applications  or  improvements 
of  existing  systems  of  car  heating,  for  passenger .  and  mixed 
trains.  Indicate  the  cost  of  establishment,  maintenance  and 
operation,  as  well  as  the  results  of  your  experience  with  the  dif- 
ferent systems  used.  M.  C.  de  Burlet,  president  of  the  So- 
Ciete"   Naiionaleof  Brussels. 

Methods  of  Operating  Secondary  or  Branch  Lines.— Wbat  are 
tli>-  .idvantages  or  disadvantages  of  the  direct  operation  of  sec- 
ondary systems  by  the  companies  to  which  they  belong,  compared 
with  tneir  operation  by  the  railway  companies  with  which  they 
connect?  M.  Xitter,  president  of  different  Austrian  tramway 
1  ■  mpanies,  Vienna. 

Adoption  of  a  Standard  Basis  for  Rating  of  Electric  Molors 
and  Generatois.— Is  it  not  your  opinion  that  a  uniform  basis  of 
this  kind  should  be  adopted,  taking  into  account  the  different 
elements  which  intervene  in  this  determination,  such  as  the  effi- 
speed,  torque,  heating,  etc.?  "What  basis  do  you  propose 
for  the  determination  of  these  elements?  Are  you  of  the  opinion 
"that  a  like  system  would  be  useful  for  other  apparatus  used  in 
electric  tf  action?  M.  Macloskie.  consulting  engineer  of  the  In- 
dustrial Traclicn  Company,  France. 

Brake  Systems  —Give  any  new  information  you  have  ob- 
ta  .1  upon  the  subject  of  brakes  for  electric  traction.  N.  Mon- 
chiel  engineer  of  the  General  Omnibus  Company  of 
Paris. 

\ ding  i"  the  rules  adopted,  the  members  of 

the  International  union  will  be  considered  as  mem- 
bers oi  the  congress,  as  well  as  the  persons  who 
make  application  i"  the  secretary  of  the  committee, 
forwarding  the  sum  of  20  francs,  and  whose  applica- 
tion shall  have  been  accepted  by  the 'committee.  The 
members  of  the  congress  will  receive  free  01  charge  a 
5umman  report,  as  well  as  a  complete  report,  of 
the  proceedings,  The  cards  given  to  the  members 
do  nut  entitle  them  t"  entry  to  the  exposition  proper. 
,\n  data  may  b<  presented  at  the  meetings  <>r  used 
in  discussions  if  the  author  has  not  communicated 
before  July  isl  a  resume  of  the  matter.  Tlic  ad- 
dress of  the  secretary  is  M.  Nonnenberg,  secretaire 
■•  n   rale,  85  Rue  I  otagerc,  Brussels. 


Institute  Meeting  in  Chicago. 

A    special   meeting  of  the   western  branch  of  the 
rican  Institute  of  Electrical  Engineers  was  held 
ai    the    Technical    Club,  Chicago,  on    April   27th. 
1  ocal   Honorary   Secretary  R.  IT.  Pierce  presided  at 
ecting    and    about    30    members   were  in   at- 
tendance.    Mr.  Joseph  Sachs  was  present  and  read 
■  per  "ii  "The   Evolution  of  Safe  and  Accurati 
Devices,"  which  he  had  presented 
at   the   meeting   of   the   institute   in    New    York   on 
March  28th.     The  paper  brought  oul  an  interesting 
aluable  discussion,  which  ivas  1  tpened  03    I  lr<  - 
fessor  D.  C.  Jackson  'if  Madison,  Wis     Others  tak- 


ing pari,  in  the  discussion  were  ii.  II.  Cutler  oi  tht 
1  Sutler-Hammer  Manufacturing  company.  Milwau- 
kee, Wis.,  Theodore  \  army  and  B.  FI.  Glover  of 
the  Chicago  Underwriters'  Laboratories,  and  Sec 
n  tarj    K.  11.  Pierce. 


trical  equipment.  Trouble  developed  in  an  insu- 
lating joint  on  one  of  the  gas.  fixtures  and  arc 
ignited  the  escaping  gas.  A  passer-by  fortunately 
discovered  the  fire  and  prompt  action  saved  the 
destruction    of    the    residence. 


Unusual  Electrical  Mishaps. 

The  following  curious  and  instructive  paragraphs 
are  taken  from  the  quarterly  fire  report  of  the  Elec- 
trical Bureau  of  the  National  Board  of  Fire  Un- 
der w  r  i '.  c  r  s : 

While  a  mar.  wis  wiping  an  incandescent  lamp 
with  a  piece  of  waste,  iIk  metal  shade  in  some  way 
caused    a    short-circuit,    setting    fire    to    the    waste. 


Wilmerding  and  East  Pittsburg  Electro- 
magnetic Railway. 

The  electromagnetic  traction  system  installed  on 
the  line  between  Wilmerding  and  East  Pittsburg, 
Pa.,  is  particularly  interesting.  It  was  constructed 
by  the  Weslinghouse  Electric  and  Manufacturing 
company  of  Pittsburg  on  what  is  known  as  the 
single-contact   rail    system.     This   differs    somewhat 


WILMERDING   ELECTRO-MAGNETIC    RAILWAY. — ELECTRIC   LOCOMOTIVE    HAULING  SIX  STANDARD  PASSENGER 

COACHES. 


which   the   man   dropped   to   the   floor,   where   it   set 
tire  to  inflammable  surroundings. 

An  advertising  display  was  wired  and  lighted  with 
[6-candlepower  incandescent  lamps.  About  one  inch 
of  the  insulation  of  the  circuit  had  been  removed 
and  wires  left  bare  for  the  purpose  of  showing 
the  harmless  power  of  the  electrical  energy  by  al- 
lowing people  to  touch  the  bare  wires.  One  inter- 
ested experimenter  allowed  the  bare  spots  to  come 
to  contact.  The  flash  of  the  short-circuit  ignited 
the  surrounding  inflammable  decorations  and  a 
brisk  fire   resulted. 

While  setting  a  steam  radiator  the  steamfitters,  in 
running  their  return  pipe,  bent  a  brass-armored 
conduit  containing  electric  wires  so  as  to  make 
room  for  the  return  pipe,  and  left  the  two 
pipes  in  contact.  In  so  bending  it  they  displaced  the 
elbow  about  six  inches  away  from  the  point  of  con- 
tact, and  the  water  from  the  radiator  drip,  which  was 
immediately  above,  worked  into  the  conduit  at  this 
opening,  causing  a  short-circuit  and  a  ground  to 
the  steam  pipe,  burning  a  hole  in  the  conduit  and 
igniting  the  woodwork. 

In  a  shed  a  portable  crane  attached  to  trolley  car 
was  used  for  hoisting  granite.  The  car  was  oper- 
ated byr  a  car  motor  placed  on  the  underside  of  the 
car.  Current  supplied  by  500-volt  metallic  circuit 
from  overhead  trolley.  Some  time  during  the  night 
the  shed  was  entered  and  current  turned  on  the  mo- 
tor. The  car  ran  up  against  the  door  of  the  shed 
and  passed  nearly  half  its  length  through  the  door- 
way and  slopped.  In  that  position  it  was  left,  and 
when  discovered  the  insulation  on  the  field  and 
armature  of  motor  was  nearly  burned  off  and  the 
woodwork  of  car  was  burned.  Damage  was  con- 
fined to  the  motor  and  the  car.  A  striking  employe 
is  credited  with  causing  the  trouble. 

Se-vants  in  a  hotel  left  an  incandescent  lamp  at- 
tached to  an  extension  cord  lying  upon  a  bed.  Heat- 
ing effect  of  the  lamp  ignited  the  bed  clothing;  but 
lire  was  extinguished  before  any  damage  was  done 
other  than  that  to  the  bed. 

Fire  in  power  house  due  to  short-circuit  in  power 
generator,  At  the  time  of  double  machine  was  gen- 
erating about  500  amperes  at  500  volts.  The  su- 
perintendent of  the  station  makes  the  following  re- 
port: "The  actual  trouble  in  the  machine  was  a 
-round  from  the  commutator  to  the  frame.  This 
has  happened  probably  ioo  times  before  in  that 
station,  and  at  the  lime  this  happened  we  had 
two  men  from  the  factory  ri  pairing  the  same 
kind  of  an  accident  on  our  other  large  generator. 
It  happened  in  this  case  to  be  a  fairly  bad  arc. 
which  threw  out  particles  of  burned  tape,  cord, 
etc.,  setting  fire  to  some  of  the  insulation  on  the 
li  ads  of  the  machine  where  they  ran  under  the 
floor;  also  to  the  insulation  on  the  armature  head. 
which,  revolving  at  high  speed,  threw  some  of  the 
lire  clear  to  the  roof.  The  engineers  report  that 
from  the  time  the  accident  happened  it  was  not 
three  minutes  until  everybody  had  to  leave  the 
building,  two  of  the  engineers  getting  severely 
burned  in  shutting  down  their  engines.  I  do  not 
1  In ui  it  will  ever  be  clearly  known  how  the  fire 
gained  such  headway."  The  floor  of  this  station 
was  of  wood  construction  laid  on  iron  stringers, 
ithere  being  wheel-pits  open  into  the  basement. 
The  revolving  machinery  greatly  aggravated  the 
tire. 

In  closing  a  house  for  the  winter  the  occupant 
neglected   to   open    the   service    switch    of   the   elec- 


from  the  double-contact  arrangement  in  that  the 
contact  buttons  are  installed  in  a  single  row.  paral- 
lel tc  the  track,  as  shown  in  Fig.  2,  instead  of  in 
two  rows.  When  the  buttons  are  placed  in  a  single 
row  it  is  necessary  that  the  pick-up  current  should 
be  of  the  same  voltage  as  that  of  the  main  circuit 
The  electromagnetic  switch  boxes  are  then  placed 
outside  the  track,  while  the  buttons  are  placed  in 
a  single  row  between  the  rails  and  mounted  on  a 
light  metal  tie. 

The  electromagnetic  switches  are  enclosed  in 
moisture-proof  iron  cases,  and  each  switch  is  per- 
manently connected  to  the  positive  main  or  feeder, 
which  is  parallel  to  the  track  and  enclosed  in  a 
wrought-iron    pipe.     Metal-contact    shoes     or     bars 
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are  suspended  from  the  car  trucks,  and  a  small  stor- 
age battery  is  carried  on  the  car  for  "picking  up 
the  current,'*  the  first  switch  being  operated  by 
the  battery.  After  that  has  been  closed  the  con- 
tact shoe  bridges  the  main  voltage  over  from  one 
set  of  pins  to  the  next,  thus  closing  the  switches 
successively,    without   further  attention. 

The  electromagnetic  switch,  shown  in  Fig.  3,  is 
simple  in  form  and  said  to  be  positive  in  action. 
It  is  a  loo-ampere  switch  and  has  a  series  or  work- 
ing coil  on  the  magnet  which  will  carry  the  total 
main  current.  It  also  has  a  fine  shunt  coil,  which 
is  used  for  a  "pick-up"  current. 

It    was    found    advisable,    however,    on     the     line 
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between  Wilmerding  and  East  Pittsburg,  to  use  a 
contact-rail  system,  as  shown  in  Figs.  1  and  4,  in- 
stead of  the  single  row  of  contacts  shown  in  Fig. 
2.  The  Baldwin-Westinghouse  electric  freight  loco- 
motive used  on  this  line  is  seen  in  Fig.  1.  It  is  a 
45-ton  electric  locomotive,  and  is  shown  hauling  a 
train  of  six  standard  Pennsylvania  railroad  coaches. 
Fig.  4  shows  a  high-speed  electric  locomotive  used 
on  this  line  for  suburban  passenger  service.  The 
Westinghouse  company  claims  that  for  suburban- 
railway  or  similar  service,  two  light  rails  (Fig.  5) 
may  be  substituted  for  the  two  rows  of  contact 
buttons.  The  cars  are  then  equipped  with  contact 
shoes  instead  of  bars. 

The  rails  are  insulated  from  the  ground  and  may 
also  be  insulated  from  each  other,  breaking  them 
up  into  sections,  each  controlled  by  a  single  electro- 
magnetic switch. 

The  sections  may  be  made  any  desired  length  to 


the  top  of  the  main  switch.  The  function  of  this 
cut-out  is  to  open  the  circuit  of  the  shunt  winding 
after  the  switch  has  been  closed.  The  switch  is 
then  kept  closed,  until  the  car  passes  to  the  next 
section,  by  the  main  current  passing  through  the 
scries  winding. 

With  the  single-rail  installation,  it  is  also   neces- 


FIG.    4.       WILMERDING      ELECTRO-MAGNETIC      RAILWAY. — 
CONTACT-RAIL    SYSTEM,    WITH    MOTOR    CAR. 

suit  the  conditions.  For  example,  between  stations 
they  ma}r  be  500  or  more  feet  long,  while  near  sta- 
tions or  crossings,  where  pedestrians  are  liable  to 
come  in  contact  with  the  rail,  fhe  length  of  the 
section  may  be  reduced  to  50  feet  or  less. 

The  electrical  operation  of  two-rail  installations 
is  the  same  as  when  two  rows  of  buttons  are  used. 
The  sectional  switches  along  the  tracks  are  en- 
tirely under  the  control  of  the  motorman,  and  the 


FIG.    5.       WILMERDING      ELECTRO -MAGNETIC     RAILWAY. — 
SECTIONAL    RAIL    CONTACTS. 

rails  may  be  rendered  "dead"  at  any  moment  should 
occasion  arise.  The  twro-contact  rail  plan  is  said 
to  greatly  simplify  the  switches  and  apparatus  re- 
quired on  the  car. 

With  a  single-rail  equipment  like  that  on  the 
Wilmerding  and  East  Pittsburg  line,  a  special  com- 
pound electromagnetic  switch  is  used,  and  is  pro- 
vided  with   a   small    auxiliary  cut-out   mounted   on 


FIG.     3.       WILMERDING     ELECTRO-MAGNETIC      RAILWAY. — 
ELECTRO-MAGNETIC    SWITCH. 

sary  to  employ  the  high-voltage  "pick-up"  arrange- 
ment, consisting  not  only  of  the  storage  battery, 
but  also  a  motor-generator.  The  motor-generator 
receives  current  from  the  storage  battery  at  12  volts' 
potential,  which  in  its  turn  delivers  a  current  at 
500  volts'  potential  to  the  electromagnetic  switch. 
'Ihe  arrangement  of  a  high-voltage,  "pick  up"  may 
also  be  used  advantageously  with  two  rows  of  but- 
tons, where  the  track  is  liable  to  be  obstructed  by 
mud  and- snow. 

The  system  is  claimed  to  be  absolutely  safe,  as  it 
is  impossible  for  anyone  on  the  track  to  receive  a 
shock,  as  all  the  contact  buttons  are  dead,  except- 
ing those   directly  beneath  the  car.  P. 


Modern  Central-station  Practice. 

At  the  April  meeting  of  the  electrical  section  of 
the  Franklin  Institute  Mr.  ^liarles  F.  Scott,  cruel 
electrician  of  Westinghouse  .nicctric  and  Manu- 
tacturing  company,  presented  a  paper  on  "Modern 
central-station  Jrractice."  Mr.  ricott  pointed  out 
that  the  word  "modern"  in  this  connection  must 
refer  to  the  last  four  or  five  years,  as  the  "ancient'' 
in  central  stations  elates  back  only  a  score  of  years, 
the  bitter  controversy  between  alternating  current 
and  direct  current  which  prevailed  10  or  12  years  ago 
has  been  renewed  in  another  form.  'Ihe  direct  cur- 
rent has  had  a  fairly  well-dehned  field  in  centers 
of  cities,  while  the  alternating  current  has  not  only 
found  favor  in  towns  and  outlying  districts,  where 
areas  are  wide,  but  has  also  been  used  extensively 
in   city   distribution  as   well. 

In  the  new  engineering  which  is  made  necessary 
by  the  extension  and  combination  of  electric  inter- 
ests, it  is  essential  to  generate  power  in  large  sta- 
tions favorably  located.  Direct-current  distribution 
therefore  demands  an  alternating-current  power  sta- 
tion, distributing  to  sub-stations,  where  tnc  current 
is  converted  into  direct  current  by  rotary  converters. 
The  question  then  arises  whether  it  is  better  to  con- 
vert into  direct  current  or  to  distribute  the  alter- 
nating current  without  the  intervening  machinery, 
with  its  inherent  losses  and  the  complication  111 
operation  which  are  involved  if  the  current  is  con- 
verted into  direct  current. 

The  various  pieces  of  apparatus,  including  gen- 
erators, rotary  converters  and  motors,  which  are 
used  in  connection  with  the  central-station  system 
were  then  taken  up  in  detail.  The  most  recent  types 
of  construction  were  illustrated  and  explained,  and 
particular  attention  was  given  to  those  characteristics 
which  are  of  particular  engineering  interest,  and 
which  bear  particularly  upon  the  choice  between 
direct-current  and  alternating-current  distribution. 
In  connection  with  the  parallel  operation  of  al- 
ternators, a  mechanical  analogue  was  presented  in 
the  form  of  two  engines  which  drive  a  common  load 
through  gear  wheels  which  are  connected  with  pin- 
ions on  a  common  shaft,  instead  of  alternators  which 
are  connected  to  common  bus-bars.  It  was  pointed 
out  that  the  operation  of  the  engines,  both  as  to 
the  manner  in  which  they  may  be  first  connected 
together,  the  condition  relative  to  division  of  load 
and  to  the  shifting  of  load  between  the  two  engines, 
would  be  the  same,  in  most  respects,  as  in  the  case 
of  alternators  operated  in   parallel. 

Some  interesting  facts  respecting  the  operation  of 
votaries,  particularly  as  to  "hunting,"  were  pre- 
sented, together  with  the  means  which  are  effective 
in  counteracting  the  various  tendencies  to  this  ac- 
tion. It  was  stated  that  the  better  class  of  rotaries 
is  now  operating  with  the  same  high  standard  of 
excellence  which  characterizes  other  types  of  elec- 
trical apparatus. 

The  old  controversy  between  the  induction  and 
the  synchronous  motor  is  rapidly  dying  out.  as  there 
are  few,  if  any,  who  advocate  the  synchronous  mo- 
tor for  small  work,  while  the  dividing  line  in  size 
between  the  field  where  induction  motors  are  uni- 
versally accepted  and  that  in  which  there  is  still 
some  difference  of  opinion  is  rising.  Mr.  Scott 
stated  that  he  thought  it  quite  certain  that  the  in- 
duction motor  would  not  wholly  replace  the  syn- 
chronous motor,  as  there  are  some  few  conditions 
under  which  some  of  its  features  are  of  sufficient 
value  to  more  than  compensate  for  its  many  objec- 


tionable elements.  The  adaptability  of  the  induction 
motor  to  general  service  ot  a  city  where  simplicity 
and  reliability  are  of  paramount  importance  was 
explained,  and  it  was  pointed  out  that,  while  relia- 
bility rather  than  efficiency  is  the  important  ele- 
ment, yet  the  efficiency  of  the  induction  motor  is 
practically  the  same  as  that  of  the  direct-current 
motor  at  full  load,  while  it  is  higher  at  small  loads, 
particularly  in  small  sizes,  where  the  brush  friction 
of  direct-current  motors  is  comparatively  high. 

The  characteristics  of  alternating-current  appa- 
ratus make  it  in  many  respects  the  ideal  form  for 
use  throughout  the  whole  of  a  city  plant.  The 
difficulty  which. confronts  the  engineer  at  the  pres- 
ent moment  is  the  necessity  of  using  the  various 
existing  apparatus  in  a  comprehensive  system,  while 
at  the  same  time  he  may  be  working  forward  to 
reach  ultimately  the  system  which  will  possess  the 
greatest  simplicity,  reliability  and  economy  in  its 
operation.  

Street  Railways  in  South  Africa.1 

By  J.  G.  Siowe. 

The  street  railways  of  Cape  Town  have  a  track 
mileage  of  25  miles;  the  employes  number  300  men, 
and  15  single-deck  motor  cars,  32  double-deck  and 
■  eight  trailer  cars  are  in  use.  The  lines  run  to  the 
suburbs  and  are  to  be  extended  to  the  docks.  The 
cars  are  all  made  in  America;  the  single-deckers 
have  large  platforms  in  front  and  rear,  with  roomy 
seats  tor  the  accommodation  ot  smokers.  "Trail- 
ers" (open  cars,),  with  seats  running  crosswise,  are 
attached  to  the  double-deckers  mcrning  and  evening 
to  accommodate  the  increased  traffic.  All  the  cars, 
except  the  trailers,  have  a  middle  aisle,  with  seats 
on  each  side  holding  two  persons.  The  upholster- 
ing of  the  seals  is  in  cane  and  is  always  neat,  and 
the  color  of  the  cars  (.yellow)  is  kept  bright  and 
fresh.  As  the  English  people  are  kind  to  the  blacks, 
no  distinction  is  made  on  the  cars.  New  cars  have 
been  lately  ordered  from  the  United  States  to  serve 
the  increasing  population  caused  by  the  exodus  of 
the  refugees  from  the  Transvaal  and  the  large  num- 
bers of  soldiers  in  the  city,  who,  at  half  price,  are 
good  patrons  when  off  duty  or  riding  to  and  from 
the  various  camps.  As  most  of  the  merchants, 
clerks  and  government  officials  live  out  of  the  city 
proper,  the  tram  lines  are  well  patronized.  Mo 
passes  or  free  tickets  are  furnished. 

Outside  of  the  Philippines,  I  cannot  hear  of  a  city 
that  has  a  larger  proportion  of  Malays  than  this  one. 
They  are  a  pleasure-loving  people,  and  Saturdays 
and  Sundays  are  devoted  to  pleasure,  principally  pic- 
nics and  fishing.  They  are  good  patrons  of  the  tram 
lines. 

The  charges  are  high,  six  cents  being  the  regular 
rate  for  a  distance  of  from  two  to  three  miles. 
Eight  miles,  the  extent  of  the  longest  line,  costs 
36  cents. 

The  Cape  Electric  Tramway  company,  Limited, 
lias  just  declared  a  dividend  ot  6V2  per  cent.,  as' 
against  51/2  per  cent,  lor  189S. 

The  lines  in  Cape  Town  and  Port  Elizabeth  are 
owned  by  an  English  company.  They  were  built 
by  American  mechanics,  are  now  managed  by  Amer- 
icans, and  are  a  source  of  revenue  to  American  man- 
ufacturers, as  supplies  come  from  the  "United  States. 
There  are  no  better  built  lines  in  the  world,  but  I 
regret  to  say  that  the  very  superior  posts  (iron)  for 
the  conveyance  of  the  wires  came  from  England. 

The  Port  Elizabeth  system  consists  of  11  miles 
of  track;  the  employes  numberioo,  and  there  are 
in  use  12  single-deck,  six  double-deck  and  two  trailer 
cars.  Permission  has  been  granted  by  the  Cape 
government  to  a  company  (Mill's  syndicate)  to  con- 
struct a  line  of  electric  road  from  Cape  Town  to 
Kamp's  Bay.  It  will  pass  along  the  sea  road,  a 
fine  drive.  Orders  for  material,  etc.,  will  begin  to 
be  placed  about  March. 

In  Kimberley,  one-hbrse  cars  still  run,  and  the 
distance  covered  by  the  line  is  about  eight  miles. 
After  the  war  the  power  will  undoubtedly  be  changed 
to  electricity. 

At  Johannesburg,  the  same  style  of  cars  is  used 
as  at  Kimberley,  the  government  having  refused  to 
grant  concessions  for  the  building  of  the  electric 
line,  for  the  reason  "that  the  farmers  would  lose 
the  sale  of  forage  (oat  straw)."  Even  the  bicycle  is 
objected  to  for  the  same  reason,  and  a  heavy  tax 
is  placed  on  it. 

In  East  Loudon,  there  have  recently  been  con- 
structed about  five  miles  of  electric  tram  lines. 
Only  three  cars  are  in  use  at  present,  but  the  num- 
ber will  be  increased  The  line  was  constructed  by 
Johannesburg  parties,  the  motor  cars  and  plant  by 
English  and  American  builders.  The  line  will  be 
opened  to  the  public  about  February  15th.  and 
would  have  been  in  operation  some  time  ago,  had 
not  delay  occurred  in  delivery  of  cars  by  American 
makers.  The  substitution  of  electric  cars  for  the 
horse  cars  used  in  Durban  is  socn  expected.  Bids 
for  construction  and  material  arc  published. 


One  of  the  features  of  the  Paris  Exposition  will 
be  a  submarine  cable  in  actual  use.  From  the  Elec- 
tricity building  to  the  Vincennes  Annex,  several 
miles  distant,  a  cable  will  be  laid  at  the  bottom  of  the 
River  Seine.  At  each  end  a  complete  cable  station 
will  be  operated  to  show  the  public  how  trans- 
oceanic messages  are  sent  and  received.  The  public 
will  be  permitted  to  send  souvenir  dispatches. 

1.  From  "Advance  Sheets  of  Consular  Reports."  Mr.  Stowe 
is  consul-general  at  Cape  Town  . 
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\  newspaper  like  the  New  York  Tribune  should 
be  better  posted  than  to  refer  to  the  muiiiple-unit 
system  of  electric-railway  operation  as  something 
that  is  "now  proposed."  Mr.  Sprague's  system  was 
put  in  operation  on  the  South  Side  elevated  railroad 
in  Chicago  nearly  two  years  ago.  It  has  been  en- 
tirely successful.  And  yet.  with  owl-like  wisdom, 
the  Tribune  prattles  thus:  "It  is  too  soon,  perhaps, 
to  pass  judgment  t  n  the  plan  in  question  [the  mul- 
tiple-unit system,  as  tested  at  Boston].  After  ex- 
tensive trial  it  may  develop  faults  that  have  not  been 
foreseen,  but  theoretically  it  offers  a  beautiful  solu- 
tion of  problems  that  have  bothered  experts  in  elec- 
tric traction  for  years,  and  which  are  peculiar  to  ele- 
vated and  other  suburban-road  service."  Really,  the 
journal  founded  by  Horace  Greeley  should  endeavor 
to  improve  its  own  vision  before  essaying  to  teach 
others  to  see. . 


A  recent  advertisement  in  a  Chicago  daily  paper 
read  as  follows:  "Wanted — Young  man  to  run 
automobile  delivery  wagon;  must  be  able  to  give 
first-class  references;  would  prefer  that  he  have 
knowledge  of  electrical  work."  This  demand  indi- 
cates that  the  young  man  having  some  knowledge 
of  electrical  work  has  nowadays  another  string  to 
his  bow — one  for  which  he  is  indebted  to  the  de- 
velopment of  the  automobile.  Of  course,  the  ku- 
dos and  monetary  reward  of  automobile  driving 
are  not  of  the  highest;  but  it  is  a  respectable  em- 
ployment which  may  lead  to  something  better  ill 
a  business  with  a  future,  and  it  should  prove  not 
unattractive  to  young  men  who  have  an  average 
share  of  common-sense  and  some  elementary  knowl- 
edge of  electrical  mechanics.  In  the  operation  of 
electrical  charging  stations  and  in  the  design'  and 
equipment  of  vehicles  the  new  industry  has  made 
and  is  making  many  positions  for  electrical  men  of 
various  degrees  of  training. 


It  would  be  interesting  to  know  to  wdiat  extent, 
if  any,  the  liquid-air  companies  have  attracted  the 
dollars  of  the  investing  public  by  their  flamboyant 
prospectuses.  Are  there  any  who  relinquish  their 
money  on  statements  such  as  these; 

With  the  immense  possibilities  of  liquid  air 
(which  will  eventually  replace  steam  to  a  great  ex- 
tent as  motive  power  in  all  its  innumerable  branches 
and  uses)  and  which  will  become,  as  time  passes, 
still  more  valuable  on  account  of  the  eventual  higher 
price  of  coal  through  the  threatened  future  exhaus- 
tion of  its  supply,  there  being  open  to  the  company, 
at  the  present  time,  vast  fields  which  will  enable 
this,  the  parent  company,  to  earn  direct,  and  through 
its  sub-companies  which  are  now  forming,  many 
millions  of  dollars  annually.  The  estimated  expen- 
diture for  refrigeration  in  the  United  States  alone 
per  year  is  conservatively  placed  at  $150,000,000. 
Our  engineers  state  emphatically  that  they  can  re- 
duce the  cost  of  refrigeration  over  one-half.  Even 
a  saving  ol"  but  10  per  cent,  in  refrigeration  would 
yield  this  company  a  yearly  revenue  of  $15,000,000. 
This  means  300  per  cent,  on  the  present  capital 
stock. 

The  sentences  reprinted  are  from  a  circular  ad- 
dressed to  the  shareholders  of  an  eastern  liquid-air 
company,  giving  them  the  opportunity  of  increas- 
ing their  holdings  before  the  stock  is  offered  to  the 
public  "at  a  very  materially  higher  price."  It  needs 
no  technical  training  to  perceive  the  inherent  im- 
probability of  the  extravagant  claims  made  and 
hinted  at  in  these  prospectuses.  For  instance,  if 
the  coal  is  exhausted,  how  will  the  air  be  liquefied? 
By  waterpower?  And  what  advantage  will  the 
liquid-air  transformation  of  energy  have  over  elec- 
trical transmission  in  connection  with  waterpower 
plants?  The  whole  liquid-air  proposition  is  so 
studded  with  interrogation  points  that  the  prudent 
man  will  let  some  of  the  enthusiasts  do  the  investing. 


Continued  increase  in  the  foreign  sales  of  Ameri- 
can electrical  apparatus  gives  cause  for  gratification. 
During  the  month  of  March  the  exports  of  elec- 
trical machinery  reached  a  value  of  $473,119,  as 
against  a  value  of  $254,092  for  the  corresponding 
month  of  last  year.  The  exports  for  the  nine  months 
ended  March  31,  1900,  were  valued  at  $2,906,031,  as 
compared  with  a  value  of  $2,oSo,739  during  the  cor- 
responding period  of  last  year.  The  exports  of  in- 
struments and  apparatus  for  scientific  purposes,  in- 
cluding telegraphs,  telephones  and  some  other 
electrical  apparatus,  increased  from  $3,071,759  during 
the  nine  months  of  1899  to  $4,750,474  in   1900. 

Manufacturers  will  do  well  to  guard  against  anytle- 


terioration  of  the  quality  of  the  output  which  has  thus 
far  commanded  the  approval  of  foreign  consumers. 
It  is  to  be  remembered  that  the  remarkable  devel- 
opment of  the  exports  of  American  manufactures 
has  been  due  more  to  their  excellence  than  to  any 
marked  improvements  in  our  methods  of  pushing 
sales  abroad.  It  is  a  matter  of  frequent  remark  on 
1  he  part  of  our  consular  officers  that  while  the  efforts 
of  the  various  organized  trade  bodies  and  export 
agencies  are  bearing  some  fruit  in  directing  and 
systematizing  export  methods,  the  individual  ex- 
porter too  often  clings  still  to  the  trade  usages 
which,  while  effective  enough  in  the  home  market, 
are  of  but  little  use,  if  not  actually  a  hindrance, 
in  extending  sales  in  countries  where  widely  different 
conditions  prevail.  It  is  gratifying  to  state,  how- 
ever, that  a  marked  increase  of  interest  is  noted 
among  manufacturers  in  the  conditions  of  supply 
and  demand  and  the  special  requirements  in  foreign 
markets  in  which  they  may  hope  to  compete;  and 
the  volume  of  requests  addressed  to  our  consuls 
abroad  indicates  a  constantly  growing  perception 
of  the  importance  of  catering  intelligently  to  the 
varying  needs  of  foreign  customers. 


All  readers  of  the  Western  Electrician  should  be 
heartily  in  favor  of  the  recommendation  of  the 
secretary  of  the  treasury  that  Congress  should  es- 
tablish a  National  Standardizing  Bureau,  to  super- 
sede and  include  the  Office  of  Standard  Weights 
and  Measures.  The  functions  of  the  proposed 
bureau  would  consist  in  the  custody  of  the  stand- 
ards;, the  comparison  of  the  standards  used  in  sci- 
entific investigations,  engineering,  manufacturing, 
commerce  and  educational  institutions  with  the 
standards  adopted  or  recognized  by  the  government; 
the  construction,  when  necessary,  of  standards,  their 
multiples  and  subdivisions;  the  testing  and  calibra- 
tion of  standard  measuring  apparatus;  the  solution 
of  problems  which  arise  in  connection  with  stand- 
ards; the  determination  of  physical  constants  and 
the  properties  of  materials  when  such  data  are  of 
great  importance  to  scientific  or  manufacturing  in- 
terests and  are  not  to  be  obtained  of  sufficient  ac- 
curacy elsewhere.  It  is  proposed  that  the  bureau 
shall  exercise  its  functions  for  the  government  of 
the  United  States,  for  any  state  or  municipal  gov- 
ernment within  the  United  States,  or  for  any  sci- 
entific society,  educational  institution,  firm,  cor- 
poration or  individual  within  the  United  States 
engaged  in  manufacturing  or  other  pursuits  requir- 
ing the  use  of  standards  or  standard  measuring 
instruments.  Secretary  Gage  has  prepared  a  draft 
of  a  bill  providing  for  the  organization  of  the  bureau 
and  a  "visiting  committee"  of  five  persons  "promi- 
nent in  the  various  interests  involved"  and  not  em- 
ployed by  the  government.  The  committee  is  to  re- 
port on  the  efficiency  of  the  bureau  at  least  once 
a  year. 

Many  physicists,  college  professors  and  technical 
organizations  have  declared  in  favor  of  such  a  bureau. . 
to  have  the  sanction  of  the  government  and  the 
best  scientific  thought  of  the  country.  Mr.  E.  G. 
Willyoung  says:  "As  regards  linear,  mass  and  vol- 
ume, measures,  this  need  is  already  met  by  our  Bu- 
reau of  Weights  and  Measures.  In  electrical  anil 
magnetic  measures,  however,  there  is  nothing  au- 
thoritative nearer  than  the  Cambridge  Laboratory, 
Cambridge,  England,  and  the  Reichsans'talt  at  Ber- 
lin, and  the  authority  of  these  institutions  rests 
merely  upon  common  consent.  ■  *  *  *  *  The 
United  States  should  have  a  building,  equipments 
and  staff  for  the  purpose  of  maintaining  the  integ- 
rity of  all  electrical  standards  (arid  these  should  be 
legalized),  and  of  suitably  certifying  as  to  the  value 
and  essential  constants  of  such  concrete  standards 
as  might  be  submitted  them  from  whatever  source. 
The  accuracy  of  indication  of  certain  classes  of 
measuring  instruments  should  also  be  subject  to 
certification.  For  such  work  a  certain  proper  fee 
should  be  charged.  *  *  *  *  Accuracy  obtained 
so  readily  and  so  authoritatively  would  be  universally 
resorted  to;  the  manufacturers  of  units  would  vie  with 
one  another  in  producing  units  differing  by  the 
smallest  possible  amount  from  the  government 
standards,  and  much  unprofitable  bickering  and  liti- 
gation would  be  done  away  with." 

There  seems  to  be  no  reason  why  an  official  bu- 
reau of  electrical  and  other  standards  should  not  be 
established  at   the  earliest  practicable  moment. 


May  5,  1900 

Large  Steam  Turbines  Direct-connected 
to  Generators. 

Many  mechanical  engineers  hold  to  the  opinion 
that  the  principle  of  our  present  model  of  steam 
engine  is  approaching  its  highest  adaptation  in  the 
multi-cylinder  reciprocating  engines.  The  steam 
turbine  is  a  radical  departure  from  other  forms  of 
engine,  although  it  is  a  little  strange  that  it  returns 
to  the  principle  of  the  earliest  form  of  the  applica- 
tion of  steam,  since  the  energy  of  the  steam  is  con- 
verted directly  into  kinetic  energy  by  utilizing  the 
impact  and  reaction  due  to  the  velocity  of  the  steam. 
Taking  into  account  the  losses  due  to  condensation 
and  re-evaporation  in  the  present  model  of  steam 
engine,  the  steam  turbine,  with  its  direct  application 
of   energy,   commands  the  highest   efficiency,   since 
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measure  17  feet  7  inches  by  4  feet  3  inches.  The 
whole  plant,  including  two  10-horsepovver  steam  en- 
gines operating  generators  for  exciter  purposes,  two 
pairs  of  condensers  and  air  pumps,  and  the  switch- 
board, occupies  a  space  of  only  29  by  36  feet.  The 
foundations  consist  of  ordinary  brick  piers,  without 
any  holding-down  bolts,  which  are  unnecessary  on 
account  of  the  absence  of  heavy  reciprocating  parts. 
The  speed  of  the  turbines  and  generators  is  3,600 
revolutions  per  minute.  The  weight  of  each  com- 
plete turbine  and  generator  is  25,000  pounds.  The 
turbines  are  designed  for  condensing  the  exhaust, 
which  is  accomplished  by  means  of  a  combination 
of  a  pair  of  jet  condensers  and  compound  air  pumps, 
in  which  the  air  and  water  are  handled  in  separate 
cylinders.  The  condenser  pumps  are  operated  by  a 
50-horsepower  belted  Westinghouse  type  C  motor. 
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Sprague  Company  Secures  Boston 
Contract. 
Boston,  April  28. — The  final  official  tests  of  the 
Sprague,  Westinghouse  and  General  Electric  systems 
for  the  new  train  equipment  of  the  Boston  Elevated 
Railway  company  were  made  at  an  early  hour  this 
morning,  after  the  regular  subway  service  for  Friday 
night  had  ceased,  so  that  a  clear  track  could  be  ob- 
tained, with  free  use  of  the  third  rail,  which  will 
be  adopted  when  the  elevated  system  is  complete. 
Complete  readings  have  been  taken  at  the  various 
experiments  made  during  the  last  fortnight,  and  the 
engineering  department  of  the  Elevated  company  will 
make  important  deductions  therefrom,  finally  award- 
ing the  contract  to  the  company  producing  what 
seems  to  the  officials  to  be  the  most  efficient  for  its 
purposes. 


Boston,  May  1  (by  telegraph). — The  directors  of 
the  Boston  Elevated  Railway  company  have  author- 
ized the  executive  committee  of  the  company  to  con- 
tract with  the  Sprague  Electric  company,  for  con- 
trollers to  be  used  by  the  company  in  the  operation 
of  its  cars  under  the  Sprague  multiple-unit  system. 
The  first  order  will  call  for  equipments  for  about 
60  cars  and  involves  about  $100,000.  The  car-motor 
order  will  be  the  largest  item  in  the  electrical  equip- 
ment of  the  cars.  This  order  has  not  been  placed 
as  yet.  It  is  understood  that  it  will  go  "to  one  com- 
pany, to  secure  uniformity.  B. 


LARGE    STEAM    TURBINES    DIRECT-CONNECTED    TO    GENERATORS. — SIDE    VIEW    OF    TYPICAL    UNIT. 


with  it  there  is  no  loss  by  reason  of  the  same  pas- 
sages being  used  alternately  for  live  and  exhaust 
steam,  as  is  the  case  with  reciprocating  engines. 
The  turbine  converts  the  whole  of  the  energy  of 
the  steam  into  useful  work,  even  down  to  the  last 
pound,  this  being  effected  progressively,  so  that  the 
temperature  falls  gradually  and  continuously  from 
admission  to  condenser.  The  continuous  action, 
avoiding  dead  centers,  variations  of  angular  velocity, 
and  of  suddenly  applied  and  instantly  reversed 
stresses,  coupled  with  simplicity  of  principle,  arc 
marked  advantages  held  by  turbines  over  other 
types  of  steam  engines. 

For  several  years,  English  publications  have  af- 
forded descriptions  of  the  steam  turbine  invented  by 
Mr.  Charles  A.  Parsons  of  Newcastle-on-Tyne,  more 
especially  in  its  application  to  torpedo-boat  service, 
and  to  the  "Turbinia."  In  1896  the  Westinghouse 
Machine  company,  East  Pittsburg,  Pa.,  acquired  the 
patent  rights  for  the  Parsons  steam  turbine  in  the 
United  States  and  Canada,  and  it  has  since  been 
engaged  in  developing  these  machines,  and  in  intro- 
ducing modifications  and  changes  in  their  details, 
which  have  resulted  in  marked  improvements  over 
machines  designed  and  built  but  a  short  time  ago. 
An  engineer  for  years  identified  with  the  Parsons 
turbine  in  England  has  devoted  his  time  exclusively 
to  the  turbine  department  of  the  Westinghouse  Ma- 
chine company. 

The  first  large  installation  of  steam  turbines  in 
this  country  has  been  made  in  the  power  plant  of 
the  Westinghouse  Air  Brake  company  at  Wilmer- 
ding.  Pa.,  where  it  has  been  in  active  opera- 
tion for  several  months  driving  electric  generators. 
These  extensive  works  depend  entirely  upon  these 
machines  for  motive  power  and  lighting. 

The  power  plant  of  the  Westinghouse  Air  Brake 
company  has  eight  water-tube  boilers  of  250-horse- 
power  each,  working  at  a  pressure  of  125  pounds, 
equipped  with  Roney  mechanical  stokers.  From 
the  adjoining  engine  room  the  old  steam  engines 
have  been  removed,  and  the  space  is  partly  occupied 
by  three  Westinghouse-Parsons  steam  turbines  di- 
rect-connected to  generators.  Each  unit  consists  of  a 
500-horsepower  turbine,  direct-coupled  to  a  300- 
kilowatt,  two-phase,  alternating-current  generator, 
the  three  units  being  run  in  parallel  to  furnish  cur- 
rent for  the  entire  works  of  the  Air  Brake  company. 
The  accompanying  illustrations  (Figs.  1,  2  and  3} 
are  reproductions  of  photographs  taken  in  the  power 
station.  Fig.  1  shows  a  side  view  of  one  of  the 
turbine  sets.  One  of  the  large  exhaust  openings  is 
seen  in  this  view,  covered  by  a  plate.  There  are 
two  such  openings,  so  that  exhaust  pipes  may  be 
connected  to  either  side  of  the  machine.  This  view 
also  shows  the  governor  connection  to  the  admis- 
sion or  governing  valve,  and  the  throttle  valve  ap- 
pears at  the  extreme  right.  A  rear  view  of  the 
three  turbines  is  given  in  Fig.  2.  The  generators 
are  at  the  right  and  the  switchboard  appears  over 
the  turbines.  In  Fig.  3  (p.  290)  a  comparison  may  be 
made  between  the  size  of  the  small  exciter  unit  and 
the  turbines.  A  plan  and  elevation  of  one  of  the 
500-horsepower  turbines  is  shown  in  Fig.  4. 

The  first  thing  that  strikes  the  observer  is  the  ex- 
tremely small  floor  space  occupied  by  these  ma- 
chines, for,  although  they  aggregate  1,500  horse- 
power, yet.  standing  side  by  side,  the  space  occupied 
is  only  25  by  20  feet,  although  there  is  ample  room 
for   all   purposes.     The   bedplates    of  each   machine 


taking  current  direct  from  the  bus-bars.  The 
vacuum  is  often  as  high  as  28  inches,  while  the 
average  barometer  is  29.25  in  Pittsburg.  The  de- 
livery water  is  only  a  fraction  of  a  degree  different 
in  temperature  from  that  of  the  steam  in  the  con- 
denser. 

The  thermal  operation  of  these  turbines  is  very 
striking,  for  although  the  live  steam  entering  the 
turbines  at  125  pounds'  pressure  has  a  temperature 
of  about  350  degrees,  yet  the  exhaust  temperature 
at  a  point  about  four  feet  distant  is  only  a  trifle 
over  100  degrees,  the  exhaust  pipe  being  cool 
enough  to  be  handled  comfortably.  This  is  a  re- 
markable exhibition  of  the  transformation  of  heat 
into  work;  and  the  condensation  must  be  slight,  if 
any,  or  the  closely  fitting  parts  would  not  operate 
so  smoothly  at  this  high  speed.  The  mechanical 
construction    of  the    turbine   causes    the   energy   to 


"Municipalization  of  the  Ether." 

The  first  public  claim  to  a  block  of  ether,  in  Lon- 
don, says  the  sarcastic  Electrician  of  that  city,  has 
been  staked  out  by  the  London  County  Council, 
which  has  decided  to  adopt  a  wireless-telegraph  ap- 
paratus at  a  fire  station  it  has  recently  placed  in 
Mitcham  lane,  Streatham,  S.  W.  This  will  be  in 
communication  with  the  street  station  on  Streatham 
Green.  The  Wireless  Telegraph  and  Signal  com- 
pany has  agreed  to  install  the  apparatus  for  two 
years  for  £50  per  annum,  which  compares  favorably 
with  the  estimate  of  £280  for  a  telephone  and  call- 
bell  installation.  Thus  has  commenced  that  mu- 
nicipalization of  the  ether  which  we  foresaw  in  the 
early  days  of  wireless  telegraphy;  and  who  shall  say 
how  long  it  will  be  before  the  monopoly  of  the 
ether  is  claimed  by  local  authorities  as  their  own 
inalienable  right? 


Southwest  Missouri   Electric  Railway. 

The  Southwest  Missouri  Electric  Railway  com- 
pany of  Webb  City,  Mo.,  has  just  finished  the  in- 
stallation of  a  three-phase,  11,000-volt  alternating- 
current,    direct-connected   generator,    built    by    the 


FIG.    2.       LARGE    STEAM    TURBINES    DIRECT-CONNECTED    TO    GENERATORS.  —  REAR    VIEW. 


be  taken  out  of  the  steam  progressively,  and  the 
temperature  falls  gradually  and  continuously  from 
the  admission  to  the  condenser.  In  this  respect  the 
turbine  has  an  immense  advantage  in  efficiency  over 
other  forms  of  steam  engine,  as  in  the  highest  type 
of  expansion  steam  engine  the  pressure  of  the  re- 
leased steam  is  usually  not  less  than  six  pounds, 
whereas  with  the  turbine  it  is  released  at  the  limit 
of  the  condensers,  which  is  from  one  to  1V2  pounds, 
demonstrating  that  the  whole  of  the  energy  of  the 
steam  has  been  turned  into  work. 

The  external  appearance  of  the  turbine  will  be 
seen  by  reference  to  Figs.  1,  2  and  3.  A  cast-iron 
base  supports  a  cylinder  enlarged  in  three  steps 
from  the  inlet  to  exhaust,  in  the  interior  of  which 
numerous  parallel  rows  of  guide  blades  or  curved 
vanes  about  three  inches  in  height  are  fastened. 
Revolving  within,  a  shaft  carries  drums  carre- 
ls CoK/z»wtfrf  on  fage  2Q0.] 


General  Electric  company.  The  dynamo  is  driven 
by  a  1,200-horsepower  Cooper  engine.  The  South- 
west company  has  about  40  miles  of  track,  of  which 
about  one-fourth  is  double.  The  remainder  of  the 
road  is  being  double-tracked  as  rapidly  as  possible. 


COMMUNICATION. 


Those  Institute  Nominations. 

To  the  Editor  of  the  Western  Electrician: 

In  giving  consent  to  a  telegraphed  request  for  the 
use  of  my  name  in  connection  with  the  ''Dr.  Pupiu 
for  President"  circular,  I  feel  that  it  is  but  just  to 
say  that  while  I  favored  Dr.  Pupin  as  an  independent 
nominee.  I  would  have  withheld  my  consent  had 
all  the  circumstances  of  the  case  been  known  to  me 
ELIHU  THOMSON. 
Lynn,  Mass.,  April  24,  1900. 
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May  5,   1900 


DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


The  Bell  Consolidation. 

Boston,  April  28. — An  expected  but  none  the  less 
ome  plum  has  been  dropped  into  the  hands  of 
Bell  Telephone  stockholders  to-day,  President  John 
H.  Hudson  announcing  the  terms  that  have  been  dc 
cided  upon  in  connection  with  the  exchange  of  Bell 
stock  for  the  new  Mr    Hudson 

notifies  the  stockholders  by  circular  thai  in  pur 
suance  of  the  vote  passed  at  the  annual  meeting  on 
"larch  27th  there  will  be  distributed  t"  stockholdei 

shares  of  the  stock  of  the  American  Telephone 

and  Telegraph  company  for  each  share  of  Bell  Tele 

phone  stock.     The  treasurer  will  on  May  15th  begin 

:■»  make  the  exchange  of  stock.   Receipts  will  be  Eur 

i  stockholders  upon  deposit  of  their  certificates 

with   the   treasurer,   and   the   company    will    affix   all 

iuc  stamps. 

A   second  circular  emanating  from  the  American 

phone    and    Telegraph    company,    which    is    the 

distance    concern's    official      cognomen,     and 

I  by   President   Hudson,  reads  substantially  as 

follows: 

1  lie  directors  have  voted  10  offer  to  the  stockholders  new 
stock  of  this  company  for  cash  at  par  (Sioo  per  share),  in  the 
proportion  of  one  new  share  for  every  6ve  shares  of  old  stock 

Each  stockholder  of  the  American  Bell  Telephone  company, 
on  depositing  his  certificates  with  the  treasurerof  that  company. 
for  examination  and  exchange  i'i  accordance  with  the  terms  of 
that  company*  circular  dated  Aprrl  iS.  1900.  thereby  becomes 
entitled  to  subscribe  for  such  new  slock,  in  the  proportion  of 
- '.  share  for  every  five  shares  that  he  is  entitled  to  receive 
in  such  exchange. 

1  hat  is.  for  each  share  of  stock  of  the  American  Hell  Tele- 
phone company  s-o  deposited  he  is.  by  the  terms  of  such  circular, 
entitled  to  receive  two  shaies  of  the  stock  of  this  company 
and  to  each  of  these  two  shares  a  right  attaches  to  subscribe  for 
lb  of  a  new  share,  but  subscriptions  must  be  for  full 
shares.  Subscr.ptious  under  holdings  that  are  not  multiples  of 
five  shares  may  be  adjusted  by  the  purchase  or  sale  of  rights. 

The  comnany  will  neither  tiny  nor  sell  tights.  All  subscrip- 
tions and  all  assignments  of  rights  must  be  filed  at  the  treas 
urer's  office  before  oneoclock  in  the  afteruoon  of  June  30,  1900. 
Sellers  of  rights  should  not  subscribe  thersunder.  AM  rights  of 
subscription  under  this  circular  will  expire  at  one  o'clock  in  thd 
afternoon  of  Saturday,  June  30.  1900. 

Pavment  for  full  soares  equal  to  one-half  of  the  shares  so 
subscribed  for,  at  the  rate  of  Sioo  per  share,  must  be  made  to 
the  treasurer,  at  his  office  in  Boston,  on  Wednesday,  August  1. 
1900,  and  for  the  remainder  on  Tuesday,  January  15.  1901.  Ou 
subscriptions  for  an  odd  number  of  shares,  the  first  payment 
will  be  for  ihe  nmuhe.  next  larger  than  one-halt.  No  interest 
will  be  allowed  upon  sums  paid  in  advance. 

Stock  will  be  issued  as  of  the  dates  above  named  for  paymeat 
and  certificates  will  then  be  ready  for  de.ivery. 

American  Bell  telephone  stock  at  the  time  of  this 
announcement  was  quoted  close  to  $340  a  share. 
Exchange  for  two  shares  of  new  stock  places  the 
hater  on  the  basis  of  §170.  Five  shares  of  new 
st<  ickj  theref  ire,  at  current  quotations,  would  be 
d  iiy  the  holder  around  $850.  For  $100  addi- 
tional, making  the  total  investment  $050,  the  stock- 
holder acquires  an  extra  share.  If  this  also  is  reck- 
oned  at  $170  for  its  market  value  the  net  profit  to 
the  holder  is  nominally  $70,  or  7.$  per  cent.,  on  the 
$950  investment,  aside  from  prospective  earning 
capacity,  which  is  calculated  at  y\-i  per  cent.,  at  least, 
that  being  the  equivalent  of  the  dividend  lately  paid 
on  the  Bell  company's  stock.  Of  course,  some 
shrinkage  from  $170  a  share  for  the  new  stock  may 
be  expected  when  it  sells  "ex  rights." 

The  official  list  of  shareholders,  as  riled  at  the 
office  of  the  secretary  of  state  for  Massachusetts 
with  the  annual  certificate  of  condition,  is  interesting 
at  this  time.  Changes  since  a  year  ago  have  been 
considerable.  T.  X.  Vail's  holdings,  for  instance. 
have  shrunk  materially.  They  were  supposed  lu  be* 
in  the  interest  of  the  Western  Union  company.  On 
J.  P.  Morgan  &  Co.'s  account  also  there  is  a  much 
-mailer  amount  of  -tuck.  Governor  W.  Murray 
Crane  of  this  state  is  the  largest  individual  stock- 
holder,  and  Zenas  Crane,  his  brother,  comes  next. 
Together  they  hold  8,400  shares,  valued  at  $2,850,000. 
\  list  of  stockholders  whose  holdings  exceed  500 
-hares  has  been  compiled,  as  follows : 

lloM.r  1900. 

Agassis,  Ale* 573 

Akin,  Albert  J 

Aver.  Fred I,l68 

Peter  C      500 

iUT,  Ed    M 532 

Bell.  Mabel  G 500 

Bigelow,  [ohn 50 

Wake  Bros.  Si  Co 1,287 

BUke,  Anna  S.  C 7*9 

li  ake.  An  Inn    West  (est.  J 800 

r.i  ike   1  1 ■■  700 

Bake,  Francis  trustee 525 

Kuv   Inch,  James  H t.ioo 

Brooks,  J.  Heni'. 500 

Cabot,  Susan  B        810 

Converse,  li.  S 1.000 

Child's,  William   \  ...  629 

Cochrane,  Alex   8   1  0  1,070 

1  □  lidfti     r.  jeffei   on 610 

n   Willi  am  C 1.052 

Crane.  W.  Murray-    ■  .......  .4,400 

Crane.    A  ni  -  4,000 

Cram-,  Fred  G  660 

Day,  R.  U  &  Co .1.542 

1    tabi  ■  ■  i.   S   1  1,744 

Pay,  J"--.  S.,  Ji 1,100 

l  lagg,   Augusta 600 

I  I       th  p 5^5 

1  E.  N Goo 

I',  fohn  M        1.390 



Grew.  EoV.   S t.000 

Grew,  Henry  S 370 

fane  N 58° 

Gardner,  George  P.,  trustee 126 

1  ■        fohn  c.  ii  ustee 720 

Mi     ■   Chas.  &  Co  1.635 

Hubbard,  G.  Gardner  (e- i.> 

Hubbard.  Gertrude  M 540 

Jackson  &  Curtis 53* 

Jacques,  Kate  S 550 

I  ,OWcII,  Augustus 1. 540 

1     wi  H,   Percival 1,696 

Lyman,  An lun  T  .  trustee 690 


1899. 

573 

i».|X. 
573 

825 

1.250 

878 

878 

532 

S3' 

500 

500 

5" 

500 

1.43" 

2.138 

721 

729 

I  150 

1.465 

700 

;  00 

745 

743 

1,100 

1.050 

500 

500 

810 

810 

1. 000 

582 

629 

629 

1.070 

1.200 

642 

642 

1,050 

1.050 

4.122 

4.122 

4,000 

3.420 

660 

660 

[1 

1,050 

1.058 

550 

550 

505 

OOO 

Goo 

65O 

650 

1. 025 

725 

I.OOO 

1.000 

6;o 

670 

880 

880 

500 

500 

690 

»74 

1  199 

55" 

550 

1.540 

1.510 

1.69c. 

1,696 

790 

990 

Mi  no  I.  William.  Jr..  trustee... 627 

Morgan,  J.  P.  St  Co 40 

Moffat  «  While .1.405 

Morse,  1..  Rollins  8t  Bro 17; 

Norman,  Geo.  ft  (est.) G00 

Parker,  MosesG 799 

Parkinson  St  Burr 625 

Peabod)   lire  .\  ,  trustee H40 

iv  km. in.  Dudley  L„  per.   .mil  trustee 950 

Poilok,  Anthony  (est.)  769 

PreswOtt,  Eliza  U,  per.  and   trustee [,388 

I'i  11  in 1 ,. ..,  ^. (est.) 

Scull,  Gideon  (est-) 717 

Sewall,  Richard  B 562 

Si  wall,  William  B 734 

Spaulding,  M.  1>.  and  J.  P 550 

Stanley,  Frank  F,   trustee 1,807 

rhomas,  W.  1. 550 

Tower,  Giddiugs  &  Co zHz 

Tucker  man  1  L.  s.,  trustee .    504 

Tillotson,  William  E 600 

Vail,  Theo.  N 1.929 

Vermilye  &  Cu 1,494 

Watson,  Thorn  js  A ,    1,610 

Unite,  VV.  A.  ,n.l  A.  M 

Williams!    Charles,  Jr 550 

Wilkins,  Waller   p 

Wright,  Esther  F  1.525 

Wright,  Mary  E 1,000 

John    E.    Hudson,   the  president  of  lire   company, 
ovt  ns  1  g  shares  of  sti  ick.  B. 


18s 

732 

1.325 

1.725 

832 

600 

600 

774 

774 

S40 

840 

500 

950 

769 

659 

985 

935 

500 

500 

717 

717 

562 

562 

734 

734 

550 

55° 

1.807 

1.807 

550 

550 

558 

1.112 

504 

501 

4.384 

4.784 

747 

1,610 

1,610 

832 

780 

550 

550 

550 

I,5H 

1,410 

1,000 

»75 

Telephone    News  from    the  Northwest. 

[From   the    Minneapolis    correspondent  of  the   Western  Elec- 
trician.] 

The  Mississippi  Valley  Telephone  company  has 
begun  work  on  a  Soutn  sub-exenange  111  Minne- 
apolis, at  null  avenue  South  and  Nineteenth  street, 
i  ne  building  will  cost  $4,500. 

General  Superintendent  J.  W.  Christie  of  the 
Northwestern  1  elephone  Exchange  company  says 
the  company  will  continue  to  do  business  111  Minne- 
apolis, despite  the  unfavorable  decision  in  the  Dis- 
trict Court,  and  will  endeavor  to  contorm  to  all  the 
reasonable  regulations  ot  the  City  Council. 

J  he  Dakota  Central  Telephone  company  plans 
extensive  improvements  to  its  toll  lines  out  ot  Ab- 
erdeen, S.  u.,  this  spring  and  summer.  Additional 
wires  are  being  strung  to  Red  held  and  other  changes 
made. 

A  toll  line  is  projected  from  Kenyon,  Minn.,  to 
Nerstrand,  Denmson,  Sogn  and  other  towns  in  the 
vicinity. 

Fairfax,  Minn.,  is  to  have  a  new  telephone  ex- 
change. 

There  is  complaint  at  Watertown,  S.  D.,  over  the 
inadequate  facilities  of  the  telephone  exchange. 
there  are  21  applications  for  service  which  cannot 
be  rilled,  as  the  switchboard  is  filled.  There  are 
threats  that  if  the  present  company  does  not  im- 
prove and  extend  its  plant,  a  new  company  will  be 
brought  into  the  field. 

The  Cannon  Valley  Telephone  company  is  about 
to  install  an  exchange  at  Janesville,  Minn.  It  is 
to  be  in  operation  about  May  10th. 

The  Northwestern  Telephone  Exchange  company 
has  filed  an  appeal  bond  in  the  case  of  the  city  of 
Minneapolis  against  that  company,  and  will  carry 
the  case  to  the  Supreme  Court. 

The  Greene  and  Western  Telephone  company  is 
about  to  install  a  local  system  at  Shakopee,   Minn. 

A  local  telephone  system  is  projected  for  Mandan, 
X.    D. 

The  Southern  Electric  Telephone  company  has 
been  granted  a  franchise  for  a  local  exchange  at 
Morton,    Minn. 

A  local  telephone  system  is  being  installed  at 
Sisseton,   S.    D. 

Harold  P.  Proctor  is  an  applicant  for  a  local 
franchise  at  Phillips,  Wis. 

The  Luvcrne  (Minn.)  Telephone  company  has 
been    incorporated,    with   $10,000   capital    stock. 

The  projected  farmers'  telephone  line  at  Easton, 
Minn.,   has  beeen   abandoned. 

The  city  of  Duliith.  Minn.,  has  brought  suit  in  the 
District  Court  against  the  Duliith  Telephone  com- 
pany, to  compel  the  removal  of  the  defendant's 
wires  and  pules  from  the  streets,  the  franchise  hav- 
ing   expired. 

The  Northwestern  Telephone  Exchange  company 
of  Minneapolis  has  discharged  28  men  from  its 
construction  department,  in  consequence  of  the 
revocation  of  its  franchise. 

The  local  telephone  exchange  al  West  Rend,  Wis., 
lias  been  moved  to  new  quarters. 

Andrew  Ryan  of  Shell  Lake,  Wis.,  has  leased  the 
Clam  halls  telephone  line  from  the  Wisconsin  Tele- 
phone company.  The  owner  was  about  to  take  the 
line   down. 

The  Northwestern  Telephone  Exchange  company 
will  have  the  site  for  its  new  exchange  building 
cleared  at  ome  in  order  that  work  may  be  begun 
by  June   1st. 

The  Wisconsin  Telephone  company  is  about  to 
begin  work  rebuilding  it-  system  at  Applcton,  Wis. 

\1  unlock  Nicholson,  administrator  for  the  estate 
of  John  Nicholson,  sues  the  Northwestern ' Tele- 
phone Exchange  company  in  St.  Paul  for  $5,000 
damages.  The  deceased  was  a  lineman,  and  while 
on  a  pole  oi  the  defendant  touched  an  iron  spike 
which  was  charged  by  contact  from  the  stfeet-rail- 
way  company's  feed  wire.  The  shock  caused  him 
to  loosen  his  hold,  and  he  fell  to  the  ground,  strik- 
ing on  h's  head  and  shoulders,  the  injuries  resulting 
in    death. 

The    Blue    Earth   Vallej    Telephone  company  has 


withdrawn    its    connections    with    Minnesota    Lake. 
Minn.,  and  taken  down  the  poles. 

The  Wisconsin  Telephone  company  has  begun 
work    putting    its    wires    underground    in    Madison. 

Wis. 

The  Sumner  Telephone  company  is  an  applicant 
for  a  franchise  to  put  in  a  local  system  at  Wesl 
L'iih  m,    !a. 

The  Ida  County  Telephone  company  of  Ida  Grove, 
la.,  will  build  new  loll  lines  into  the  country. 

S.  A.  Tingeley,  a  lineman  of  the  People's  Tele- 
phone company  at  West  Superior,  Wis.,'  grasped 
a  wire  which  was  crossed  with  a  street-railway  wire 
and  received  a  shock  of  500  volts.  He  fell  30  feet 
to  the  ground,  resulting  in  his  neck  being  broken. 
He  lived  12  hours  with  a  broken  neck. 

Property  owners  of  Green  Bay,  Wis.,  and  other 
towns  have  brought  small  damage  suits  for  injuries 
inflicted  by  setting  poles  adjacent  to  their  property. 
The  suits  arc  the  result  of  the  decision  of  the  Wis- 
consin Supreme  Court  that  the  owners  can  obtain 
damages  for  poles  placed  in  front  of  their  properties. 
The  suits  are  small,  but  aggregate  quite  a  sum. 

The  Western  Electric  and  the  Kossuth  Telephone 
companies  met  in  Algona.  la.,  and  got  together  on 
the  toll  rates.  For  several  months  the  towns  con- 
nected by  these  companies  have  enjoyed  free  serv- 
ice as  a  result  of  competition. 

Emil  Palm  of  Chicago  has  been  appointed  audi- 
tor for  the  Iowa  Telephone  company,  succeeding 
V.  P.  Musselman,  resigned.  Mr.  Palm's  headquar- 
ters will  be  at  Davenport. 

The  Rolfe  (la.)  Telephone  company  has  let  the 
contract  for  the  installation  of  a  local  exchange. 

The  Standard  Telephone  company  now  gives 
Cresco,  la.,  continuous  service. 

A  telephone  line  is  being  built  between  Belinda, 
la.,  and   Olmitz. 

The  weather  observer  at  Des  Moines,  la.,  pro- 
poses to  have  the  weather  predictions  circulated 
throughout  the  farming  districts  by  means  of  the 
rural  telephone  companies. 

A  telephone  war  has  broken  out  at  Indianola,  la. 
The  Iowa  Telephone  company  operates  there  with- 
out a  franchise,  while  the  Indianola  Mutual  has  a 
franchise.  The  president  of  the  latter  is  mayor  of 
the  town.  Some  weeks  ago  the  firm  of  Reeves 
Bros,  ran  a  line  into  Indianola  from  Ackworth  and 
Sandyville,  without  a  franchise,  and  connected  with 
the  Bell  company.  Mayor  Hendrickson,  in  his  offi- 
cial capacity,  demanded  that  Reeves  Bros,  secure 
permission  before  they  set  poles  in  the  city.  Be- 
fore the  written  notice  reached  Reeves  Bros,  they 
had  their  poles  up.  The  mayor  then  demanded  that 
the  poles  be  removed.  Reeves  Bros  then  came  into 
the  city  on  the  poles  of  the  Iowa  Telephone  com- 
pany and  began  cutting  toll  prices.  The  Mutual 
retaliated  by  removing  all  tolls  on  points  reached 
by  Reeves    Bros. 


Western  Telephone  Construction  Com- 
pany Sold. 

The  receiver's  sale  of  the  Western  Telephone  Con- 
struction company's  assets  was  held  before  Judge 
Kohlsaat  in  the  United  States  District  Court  on  April 
28th.  A  number  of  the  creditors  of  the  insolvent 
company  filed  claims.  The  entire  property  was  sold 
to  W.  C.  He'nroth  and  C.  E.  Saylcr  for  $25,000,  the 
sale  including  all  the  patents,  the  accounts  and  claims 
due  the  company,  and  the  machinery,  fixtures  and 
good  will.  It  is  the  intention  of  the  new  owners  to 
carry  on  the  business  and  to  enlarge  it  considerably. 
The  direct  management  of  the  concern  will  be  placed 
in  the  hands  of  competent  telephone  engineers.  All 
ihe  plant  has  been  removed  to  its  new  location  at 
I5.V159  South  Jefferson  street,  Chicago,  where  it  will 
occupy  15,000  square  feet  of  floor  space.  An  option 
is  held  on  an  additional  floor  of  the  building 
which  will  add  7,000  square  feet  to  the  present  quar- 
ters. The  new  management  expects  to  be  able  to 
pay  50  cents  on  the  dollar  on  all  valid  outstanding 
claims  against  the  old  company. 


Characteristic  Bell  Statement. 

Boston,  April  27. — Tn  accordance  with  the  re- 
quirements of  the  laws  under  which  corporations  do 
business  in  Massachusetts,  reports  must  be  sub- 
mitted annually  to  the  secretary  of  state,  showing 
ihe  financial  condition  of  each  concern.  The  Bell 
Telephone  company's  statement,  as  of  December  30, 
1899;  lias  just  been  filed.  It  is  long  on  lump-sum 
classifications  and  short  on  detailed  information.  It 
is    as   follows: 

Assets. 

Real  estate. S  1.271.961 

Machinery 16.018 

Cash  and  debts  receivable 9.857.289 

Stock  in  process 3,496,679 

Miscellaneous 70.975.500 


Total $85,617,447 

Liabilities. 


Capital  stock S25 

Debts 14 

Reserve  for  depreciatico 45 


886. 300 
430.537 
300.610 


Total .$85,617, 447 


May 


1900 


Applications  of  Electricity  on  Shipboard. 

Considerable  advance  has  been  made  during  re- 
cent years  in  the  perfecting  of  electrical  apparatus 
tor  use  in  the  navy  and  merchant- marine  service. 
A  modern  electric  plant  occupying  remarkably  small 
space  may  furnish  power  for  ship  illumination,  elec- 
tric searchlights,  signals,  running  lights,  blower  and 
other  motors,  and  deck  winches  and  hoists.  Econ- 
omy,   convenience     and     safety    constitute    the    im- 


WESTERN    ELECTRICIAN 


and  engine  designed  to  meet  the  demands  of  marine 
lighting.  The  set  has  a  capacity  of  20  kilowatts  at 
no  volts  and  is  equipped  with  a  9  by  7- inch  vertical 
single  cylinder  engine  having  a  speed  of  360  revo- 
lutions a  minute.  The  generator  is  of  the  multipolar 
type   and   is   compound   wound.     It   regulates  auto- 
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erate  on  direct-current  incandescent-lamp  circuits, 
A  regulating  resistance  is  placed  in  series  with  the 
projector  lamp  to  reduce  the  voltage  to  the  proper 
potential,  which  varies  from  40  to  60  volts,  according 
to  the  size  of  the  lamp  and  current  consumed.  Fig.  6 
illustrates  a  30-inch  electrically  controlled  projector 


Fig  1.     Small  Direct-coupled  Generating  Set. 

portant  advantages  of  the  electric  system,  which 
also  provides,  however,  valuable  appliances  impos- 
s  1 1 1 1  c   with  older   methods. 

Xo  steam  vessel  of  an)-  consequence  is  to-day 
considered  full)-  equipped  unless  electrically  illumi- 
nated and  supplied  with  a  searchlight  as  a  pro- 
tection from  dangers  incident  to  navigation.  Elec- 
tric running  lights,  with  a  magnetic  device  to  auto- 
matically indicate  their  condition,  have  proved  effi- 
cient and  convenient.     The  adaptability  of  electricity 


Fig.  2.  'Deck  Winch.  Fig.  3. 

APPLICATIONS    OF   ELECTRICITY    ON    SHIPBOARD. 


Fig.  9.     Lantern  for  Ardois 
Electrically  Operated  Hoisting  Machinery.        Signaling  System. 


FIG.    5.       APPLICATIONS     OF     ELECTRICITY    ON    SHIPBOARD. 
PORTABLE     ELECTRIC    MOTOR. 

to  pumping  and  hoisting  on  shipboard  is  not  less 
marked  than  its  peculiar  fitness  for  illumination. 
Isolated  motors  connected  to  deck  winches,  hoists 
or  blowers  in  any  part  of  the  ship  may  be  con- 
veniently and  economically  operated  from  the  same 
generator  that  furnishes  current  for  the  lights. 

The  General  Electric  company  has  been  foremost 
in    developing  marine   electrical   apparatus,    and   its 


matically  within  two  per  cent,  over  the  entire  range 
from  no  load  to  full  load,  no  change  being  required 
in  the  field-regulating  rheostat  and  the  brushes  re- 
maining at  the  neutral  point.  Where  high-pressure 
steam  is  available  and  economy  of  operation  an 
essential  consideration,  vertical  tandem-compound 
engines  are  used.  The  compound-engine  sets  have 
been  adopted  by  the  United  St3tes  government  for 
.the  vessels  of  the  navy.  Special  attention  has  been 
given  to  the  system  of  lubrication  of  these  sets,  all 
parts  being  oiled  automatically  under  pressure. 
Both  types  are  said  to  be  very  compact  and  to  pos- 
sess simplicity,  stability  and  dm  ability. 

The  General  Electric  flashing  device  for  light- 
ships consists  of  three  disks  so  geared  that  when 
the  generator  is  running  at  normal  speed  they  will 
revolve  at  the  rate  of  two  revolutions  a  minute.  One 
disk  has  upon  its  outer  surface  copper  strips,  the 
length  of  which  is  determined  by  the  length  of 
flash  or  +he  time  the  lamps  are  to  be  illuminated. 
One  of  the  remaining  disks  carries  copper  strips  of 
the  same  general  character,  the  only  difference  being 
that  their  lengths  are  determined  by  the  intervals 
between  flashes.  The  remaining  disk  has  one  con- 
tinuous strip.  The  brushes  collect  the  current  in 
such  a  way  that  the  instant  the  masthead  lights  are 
turned  off,  the  mast-head  resistance  is  thrown  in 
the  circuit,  and  vice  versa.  The  latter  arrangement 
is  for  the  purpose  of  giving  the  engine  a  steady 
load. 

.  In  Fig.  2  is  shown  one  of  the  compound-geared 
deck  winches  specially  designed  for  use  on  board 
ihe  U.  S.  battleships  Kearsarge  and  Kentucky.  The 
winches  are  driven  by  a  special  form  of  "G  E  58" 
motor.  The  controllers  are  beneath  the  deck,  where 
they  are  thoroughly  protected  from  moisture.  They 
are  connected  with  the  controller  handles  by  beveled 
gears.  Fig.  3  illustrates  some  electrically  operated 
hoisting  machinery  and  Fig.  4  shows  an  ammunition 
hoist  installed  on  the  U.  S.  S.  Chicago.  The  porta- 
ble electric  motor  seen  in  Fig.  5  is  an  important 
feature  of  the  electrical  equipment  of  ships  and  dock- 
yards. It  is  dustproof,  practically  watertight,  and  is 
easily  set  up  or  transported  from  place  to  place. 

The  marine  searchlight  projectors  manufactured 
by  the  General  Electric  company  are  thoroughly 
practical  devices.  Commercial  projectors  are  made 
in  various  sizes  for  hand  control,  pilot-house  control 


and  the  controller.  The  advantage  of  this  type  of 
projector  is  that  it  can  be  operated  from  a  dis- 
tance. The  30-inch  projector  is  made  lor  either 
hand   or  electric    control. 

Incandescent  lamps  are  now  generally  used  for 
the  signal  lanterns  or  running  lights  of  a  ship, 
electricity  being  specially  adapted  for  this  purpose, 
as  it  furnishes  a  ready  means  of  providing  an  indi- 
cator or  telltale  which  will  both  visibly  and  audibly 
indicate  when  the  lamps  are  accidentally  extin- 
guished Fig.  7  shows  a  telltale  board  providing  for 
four  lanterns  with  extra  lamps.  If,  at  any  time, 
when  current  is  on  the  main  wires,  the  light  in  the 
lantern  should  become  extinguished,  the  corre- 
sponding lamp  on  the  telltale  board  will  light  up 
and  the  buzzer  will  sound,  thus  indicating  that  the 
running  lamp  is  not  lighted. 

The  modified  Ardois  signal  system  is  used  in 
signaling  between  ships  at  night.  Four  colored 
lanterns,  each  containing  two  lenses,  one  red  and 
one  white,  and  two  32-candlepower  incandescent 
lamps,  are  suspended  in  the ,  rigging  of  the  ship. 
These  lamps  are  connected  by  a  stranded  cable  to 
the  keyboard  (Fig.  8),  which  is  usually  located  on 
the  bridge.  By  the  use  of  a  movable  index,  41  com- 
binations of  lights  can  be  made,  each  having  a  secret 
meaning.  Fig.  9  shows  one  of  the  lanterns  and  its 
method  of  suspension. 

The  advantageous  application  of  electricity  to  a 
modern  battleship  is  exemplified  in  the  Kearsarge, 
which  was  recently  given  her  official  test.  Electric 
motors  are  used  in  the  superposed  turrets  of  the 
ship  for  ammunition  hoisting,  turning  the  turrets, 
elevating  the  guns,  working  the  rammers,  and  for 
operating  a  system  of  ventilators  for  blowing  the 
gases  out  of  the  bores  of  the  guns  after  firing. 
Nearly  all  the  auxiliary  machinery  on  this  ship  is 
electrically  operated. 


Seco  Ground  Connection  and   Bushing. 

Illustrations  on  the  next  page  represent  the 
Seco  ground  connection  and  bushing,  manufac- 
tured by  the  Specialty  Electric  company,  10  Water 
street  Brooklyn,  N.  Y.  Fig.  1  shows  the  device 
itself  and  Fig.  2  shows  its  application.  This  ground 
connection  and  bushing  is  designed  to  meet  both 
the  following  requirements  in  the  latest  rules  of  the 
National  Board  of  Fire  Underwriters. 

25.   Interior  conduits. 

(c.)  Metal  conduits,  where  they  enter  junction  boxes,  and  at 
all  other  outlets,  etc..  must  be  fitted  with  a  capping  of  approved 
insulating  material,  fitted  so  as  to  protect  wire  from  abrasion. 
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Ammunition  Hoist  on 
U.  S.  S.  Chicago. 


Fig.  6.    Thirty-inch  Searchlight  Fig.  7.     Telltale  Boaid. 

Projector  and  Controller. 

APPLICATIONS    OF    ELECTRICITY    ON    SHIPBOARD. 


success  in  the  enterprise  is  largely  due  to  the  fact 
that  the  fundamental  requisites  of  the  appliances 
have  been  constantly  kept  in  view.  Substantial, 
waterproof  and  non-corrosive  construction  has  been 
adopted  throughout-  The  accompanying  illustra- 
tions represent  different  pieces  of  marine  apparatus 
of  the  General  Electric  company's  manufacture. 
Fig.  1  illustrates  a  direct-coupled  marine  generator 


or  rope  control;  and  United  States  government  pro- 
jectors for  electric  control  in  addition  to  the  other 
methods.  All  the  projectors  are  fitted  with  horizon- 
tal, automatic,  ratchet-feed  lamps.  Both  positive  and 
negative  carbons  are  fed  automatically  at  the  same 
time,  and  are  so  proportioned  that  the  arc  remains  in 
the  focus  of  the  mirror  until  the  carbons  are  entirely 
consumed.     These  searchlights  are  designed  to  op- 


Fig.  S.     Keyboard  for  Ardois  Signaling  System. 


(f)  Must  have     the    metal    of   the    conduit    permanently    and 
effectually  grounded. 

The  local  rules  in  the  large  cities  also  include  this 
requirement. 

To  meet  the  first  provision  (e)  the  Specialty 
company  has  fitted  a  neat,  substantial  insulating  bush- 
ing to  the  end  of  the  conduit  by  means  of  a  collar, 
as    shown   in    Fig    1.     The    second    requirement   (f) 
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is   met   '..'J.    connecting   together   the   wirc>   from   the 

different  conduit  ends  at  each  junction  box,  outlet 

is  shown  in  Fig.  -'.  thus  bonding  together 

all  the  conduits  throughout  a  building  and  making 

arth  connection  sufficient  to  permanently  an. I 
effectually  ground  the  entire  conduit  system. 

The  Specialty  company,  speaking  of  it-  appli- 
ances, says:  "Ii  is  supposed,  by  some  that  the  iron 
conduits  in  a.  building  are  necessarily  grounded,  but 
this  is  a  most  unwarranted  assumption.  The  metal- 
lic continuity  i^  broken  at  each  outlet,  cut-out  box, 
etc.  (particularly  with  enameled  conduits,  tin'  en- 
amel being  an  insulating  substance),  and  doubtless 
many  largL'  tires  are  due  to  the  fact  that  conduits 
are  not  grounded  throughout,  as  required.    The  ap- 


Large  Steam  Turbines  Direct-  connected 
to  Generators. 

[Continued  from  "Page  2S- .] 
ling  111  diameter  to  the  three  sizes  of  the  cylin- 
der. Upon  these  drums  are  mounted  other  parallel 
rows  of  guide  blades  or  curved  vanes  about  three 
inches  in  length  secured  radially  and  spaced  to  fit 
between  the  rows  fastened  to  the  inside  of  the  cylin- 
ders. This  method  of  construction  affords  an  an- 
nular chamber  for  the  passage  of  steam  upon  the 
inner  circumference  oi  the  cylinder.  The  steam  en- 
ters  at  lull  boiler  pressure  and  flows  through  this 
chamber  parallel  with  the  shaft  through  the  inter- 
stices between  the  rows  of  fixed  and  movable  blades 
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has  a  tendency  to  reduce  the  vibrations  of  the 
shaft,  and  permits  it  to  center  itself  when  running. 
The  tubes  show  no  sign  of  wear,  because  of  the 
films  of  oil  between  them,  the  oil  forming  the  real 
bearing.  The  shaft  is  not  rigidly  confined,  and  the 
slight  latitude  of  motion  of  the  shaft  is  an  important 
element  in  the  easy  working  of  the  machine.  The 
three  bearings,  including  the  outboard  bearing  of  the 
g<  n  era  tor,  arc  constructed  in  this  manner.  The  bear- 
ings are  automatically  lubricated  by  an  oil  pump 
driven  by  a  worm  mounted  on  the  sleeve  coupling 
between  the  turbine  and  generator,  which  lifts  the 
oil  into  a  tank  from  which  it  circulates  into  all  thti 
bearings  under  pressure.  From  the  bearings  it  is 
1'iped  down   into  an  oil-cooling  system,  where   it   i- 


Fig.  i. 

SECO   GROUND    CONNECTION    AND    BUSHING. 

parent  ground  is  usually  caused  by  wet  plaster  i.i 
new  buildings,  and  generally  disappears  when  the 
planter  dries  or  the  ground  remains  on  part  of  the 
conduit  system  only.  The  fact  that  the  neutral  wire 
is  grounded  on  all  three-wire  systems  and  bids  fan 
to  be  openly  permitted  in  the  near  future  empha- 
sizes the  necessity  of  grounding  the  conduit  through- 
out in-order  to  take  care  of  a  wire  that  may  become 
grounded  in  the  conduit;  and,  perhaps,  the  failure 
of  the  inspection  bureaus  to  enforce  this  require- 
ment will  explain  the  cause  of  some  of  the  'mys- 
terious' fires  in  buildings  employing  the  conduii 
system  of  wiring,  which  is  now  the  standard  method. 
Then.  too.  when  the  conduits  are  properly  bonded 
together  and  grounded,  the  leakage  so  noticeable 
in  this  class  of  wiring  is  guarded  against,  as  the 
fuse  i^  promptly  'blown'  when  the  insulation  of  the 
wire  is  impaired.  The  success  of  all  systems  depends 
largely  on  the  attention  to  small  but  substantial 
details,  as  all  experienced  contractors  know.  and. 
doubtless,  they  will  be  the  first  to  profit  by  this  new 
improvement."  

Twas  All  a  Mistake. 

The  following  amusing  and  self-explanatory  para 
.graph  is  from  the  London  Electrical  Review:  "We 
described  recently  some  remarkable  photographs  ob- 
tained by  Mr.  J.  Webb,  at  Dover,  which  were  con- 
sidered by  Sir  George  Stokes  to  give  evidence  of 
'nature's  wireless  telegraph.'  Discharges  of  most 
complicated  shape  were  seen  on  the  photographic 
plate,  proceeding  from  the  arcs  of  electric  lamps. 
and  were  supposed  to  be  induced  by  ligh'ning  dis- 
charges. Sir  George  Stokes  now  acknowledges  in 
Nature  that  evidence  has  been  laid  before  him  which 
satisfies  him   that  the  camera  was  lifted  before   the 


FIG.     3.       LARGE    STEAM    TURBINES    DIRECT-CONNECTED    TO    GENERATORS.  —  1ND    VIEW. 


until  it  reaches  the  exhaust  chamber.  The  shape 
of  these  blades  is  the  result  of  a  great  deal  of  study 
and  experiment,  that  they  may  take  up  the  whole 
velocity  of  the  steam  and  convert  it  into  useful 
work.  The  stationary  rows  are  inclined  in  such  a 
way  that  they  guide  the  steam  in  the  proper  direc- 
tion for  doing  work  upon  the  movable  ones,  and  a 
rotating  movement  is  thus  given  to  the  shaft.  As 
there  are  58  rows  of  blades  upon  the  drums,  the 
steam  is  utilized  that  number  of  times  for  imparting 
motion  to  the  shaft.  The  steam  enters  the  small 
end  of  the  cylinder,  and  in  expanding  through  the 
first  set  of  guide  blades,  its  energy  is  transformed 
into  velocity,  and,  in  impinging  against  the  next 
set,  which  are  on  the  smallest  drum  of  the  shaft,  it 
gives  up  nearly  all  its  velocity.  In  expanding 
through  the  moving  blades  the  steam  again  attains 
velocity,  and  bounds  back  to  strike  the  stationary 
vanes  of  the  next  ring  and  bounds  again  into  the 
next  moving  blades,  and  so  on  through  each  of  the 
successive   rows   of   movable   and   fixed   blades.     In 
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cap  was  put  on.  and   the  image  of  the  arc   moving 
'.11    the    plate    drew   the   lines    which    have    led    to    the 
te  of  so  much  scientific  acumen." 


Cullom  Bill  Defeated. 
The  Cullom  bill  to  extend  the  power  of  the  In- 
terstate Commerce  Commission  over  railroads,  pro- 
g  for  uniform  ami  non-discriminating  freight 
classification,  has  been  practically  killed  in  commit- 
tee of  'lie  United  States  Senate.  Senator  Cullom 
deeply  regretted  his  defeat  after  the  hard  fight  he 
had  made  for  the  measure  and  its  many  supporters 
in  1  hicago  and  the  state  at  large.  The  commer- 
cial bodies  thai  have  been  working  to  prevent 
freight-rate  discrimination  by  means  <>f  the  Cullom 
hill  will  renew  their  struggle.  This  is  the  bill  to 
which  Mr.  Search  referred  with  approval  in  his  re- 
cenl  presidential  address  before  the  National  Asso- 
ciation of  Manufacturers. 


each  of  the  three  steps  of  the  cylinders  are  several 
grades  of  expansion,  afforded  by  increasing  the 
spaces  between  the  rows  of  blades,  and  by  placing 
the  blades  further  apart,  so  that  the  power  given  up 
by  the  steam  to  one  row  of  blades  is  again  made  up 
by  its  expansion  before  reaching  the  next  row. 
This  anion  is  repeated  until  the  steam  reaches  the 
exhaust  chamber. .  The  turbine  is  thus  a  multi-ex- 
pansion engine  with  as  many  expansions  as  there 
are  rows  of  blades.  The  total  expansion  ratio  be- 
tween  inlet  and  exhaust  is  96  to  one. 

The  bearings  are  a  special  patented  construction, 
on  account  of  the  high  rotative  speed  and  to  elimi- 
nate all  vibration  and  permit  the  shaft  to  revolve  on 
its  axis  of  gravity  instead  of  the  geometric  axis. 
The  bearings  are  made  of  several  concentric  sleeves 
hi  brass  surrounding  the  journal  and  fit  each  other 
loosely,  allowing  annular  spaces  for  oil  between 
them.     This   forms   a   self-centering  cushion,   which 


cooled  by  circulating  water  on  account  of  the  neat 
absorbed  from  the  steam  passages. 

A  novel  and  very  important  feature  with  regard 
to  the  lubrication  of  steam  turbines  consists  in  the 
fact  that  there  is  no  internal  lubrication,  and  in  con- 
sequence no  oil  comes  into  connection  with  the 
steam.  This  greatly  facilitates  the  working  of  the 
surface  condensers,  as  the  condensed  water  can  be 
pumped  back  to  the  boiler  without  any  admixture 
of  oil. 

To  counteract  the  end  thrust  on  the  shaft  due  to 
the  axial  impact  of  the  steam  of  the  moving  blades, 
the  shaft  is  held  in  equilibrium  by  means  of  three 
balancing  disks  at  the  right  of  the  machine,  as  seen 
in  Fig.  1,  where  the  steam  enters  the  cylinder,  the 
disks  being  contained  in  the  turbine  casing.  The 
disks  are  pistons  rotating  in  their  cylinders,  with 
the  steam  pressure  on  one  side,  and  are  made  steam 
tight  with  the  cylinder,  and  the  diameter  of  each 
one  is  equal  to  the  diameter  of  the  corresponding 
drum  upon  the  shaft  driving  the  moving  blades. 
These  disk  chambers  are  connected  by  core  pas- 
sages through  the  cylinder  casing,  with  the  spaces 
occupied  by  the  corresponding  drum,  so  that  the 
thrust  can  be  accurately  balanced  under  all  varia- 
tions of  load.  By  this  construction  the  shaft  has  a 
very  slight  residual  end  thrust,  which  is  taken  up 
with  an   ordinary  thrust  bearing. 

The  steam  cylinder  has  a  by-pass  valve,  which 
when  open  admits  live  steam  direct  to  the  second 
or  intermediate  section  of  the  cylinder.  This  may 
be  used  to  increase  the  capacity  of  the  machine 
when  a  heavy  overload,  up  to  60  per  cent.,  is  to  be 
carried,  or  it  may  be  used  to  develop  full  power 
in  case  the  condenser  is  out  of  operation,  but  this 
increase  of  power  is  obtained  at  the  expense  of 
efficiency. 

The  plant  at  the  Weslinghouse  Air  Brake  Works 
is  the  first  instance  of  direct-connected  generators 
being  successfully  driven  by  steam  turbines  for 
multiple  running,  as  hitherto  the  speed  of  steam 
turbines  has  been  reduced  by  gearing  or  by  inc- 
use of  flexible  shafts.  The  speed  regulation  of-these 
Westinghouse-Parsons  turbines  is  excellent  and  is 
accomplished  without  the  least  stress,  jerk  or  strain 
upon  the  machinery.  The  governor  of  the  turbine 
is  a  very  interesting  feature.  It  is  of  the  fly-ball 
lype  and  acts  by  intermittently  cutting  off  the  steam 
supply  entirely  for  a  longer  or  shorter  period,  ac- 
cording to  the  amount  of  the  load.  Lever  and  shaft 
connections  from  an  eccentric,  driven  by  a  worm  on 
the  main  shaft,  operate  a  small  piston  valve  which 
controls  the  larger  main  admission  valve,  which  is 
also  of  the  piston  type.  The  lever  is  constantly  os- 
cillated at  a  given  fiequency  by  the  worm  gear, 
which  also  drives  the  governor.  The  small  piston 
valve  admits  steam  above  and  below  the  piston. 
which  in  turn  operates  the  large  piston  valve  in 
the  main  steam  supply  end  of  the  turbine.  At  full 
load  the  valve  is  open  most  of  the  time  and  at  very 
light  loads  it  is  closed  mbst  of  the  time.  At  inter- 
mediate loads  it  is  intermittently  opened  and  closed, 
1 1  irresponding  with  the  oscillations  of  the  smaller 
piston  valve.  The  frequency  of  oscillation  is  150  a 
minute  for  turbines  of  500  horsepower.  The  gov- 
ernors are  extremely  sensitive  and  may  be  ad- 
justed to  run  within  a  small  fraction  of  one  per 
cent,  variation  between  no  load  and  full  load,  but 
as  these  generators  have  to  run  in  multiple,  it  was 
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desirable  to  have  a  considerably  greater  variation, 
that  each  generator  might  carry  its  proper  share  of 
the  load.  The  speed  of  the  turbines  and  the  inertia 
of  the  rotating  part  are  so  great,  while  the  friction 
is  so  small,  that  the  turbine  will  continue  running 
for  20  minutes  after  steam  is  shut  off.  Under  these 
conditions,  change  of  speed  during  one  revolution 
is  reduced  to  a  minimum.  There  is  an  adjustment 
upon  the  governor  for  varying  the  speed  within 
wide  limits  while  the  turbines  are  running,  which 
enables  the  generators  to  be  brought  into  syn- 
chronism and  the  loads  divided  with  the  greatest 
ease. 

The  generators  are  bipolar,  working  at  3,600  rev- 
olutions per  minute,  giving  a  two-phase  alternating 
current  of  440  volts  at  7,200  alternations  a  minute, 
each  having  a  capacity  of  300  kilowatts.  The  small 
size  and  simple  construction  of  these  generators 
strike  the  observer,  but  are  explained  by  the  high 
speed.     The  generators  have  four  collectors. 

The  switchboard,  of  nine  panels,  follows  the  usual 
Westinghouse  practice,  having  one  panel  for  the  ex- 
citers, three  for  the  generators,  a  load  panel,  one 
feeder  panel  for  light  and  three  feeder  panels  for 
power.  On  the  back  of  the  board  are  two  sets  of 
bus-bars,  providing  for  throwing  the  power  circuits 
on  one  set  and  the  light  circuits  on  the  other  set 
separately,  or  the  two  together.  The  wires  are  car- 
ried in  a  tunnel  below  the  floor  and  underground, 
to  the  various  departments  of  the  works,  where  they 
are  placed  overhead,  duly  insulated  from  the  beams. 

Several  Westinghouse  type  C  induction  motors 
varying  from  five  to  100  horsepower  have  been  in- 
stalled in  the  various  departments  of  the  works,  the 
majority  of  them  being  fastened  overhead  upon  the 
pillars  of  the  buildings,  where  they  occupy  no  valu- 
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pany  and  others,  under  the  control  of  the  Consoli- 
dated Gas  company.  This  will  be  the  largest  unit  for 
electrical  work  ever  built,  either  in  this  country  or 
in  Europe,  being  rated  at  2,500  horsepower,  with  an 
ultimate  capacity  of  3,000  horsepower,  to  run  at 
1,200  revolutions  per  minute,  under  a  steam  pressure 
of  150  pounds,  and  will  deliver  60-cycle  current 
from  a  six-pole  generator  rated  at  1,500  kilowatts. 
The  shaft  of  this  machine,  complete  with  its  spider 
and  guide  blades,  weighs  28,000  pounds.  The  largest 
diameter  of  its  moving  part  is  six  feet,  and  in  spite 
of  being  able  to  generate  as  much  as  2,000  horse- 
power, it  is  a  small  machine  for  such  a  capacity. 
The  plan  and  elevation  of  this  turbine  are  shown 
in   Fig.  5. 

Greater  progress  in  building  turbines  has  hitherto 
been  made  in  Europe  than  in  this  country.  Two  of 
the  Parsons  type,  each  of  1,400  horsepower  capacity, 
are  under  construction  for  an  electrical  plant  in 
Germany,  these  being  the  largest  yet  attempted  by 
the  English  makers.  Steam  turbines  of  smaller  size 
are  in  use  in  several  central  stations  and  traction 
plants  in  England.  The  latest  triumph  in  naval  engi- 
neering is  H.  M.  S.  Viper  of  the  British  Navy,  a  tor- 
pedo-boat destroyer,  which  has  attained  a  speed  of 
40  miles  an  hour,  being  operated  by  Parsons  steam 
turbines.  This  is  the  greatest  speed  which  has  yet 
been  attained  in  water,  and  in  addition  the  engines 
have  developed  greater  horsepower  from  a  given 
amount  of  fuel  than  reciprocating  engines  can  af- 
ford. The  success  of  this  boat,  which  is  much 
larger  than  its  predecessor,  the  Turbinia,  has  al- 
ready led  to  a  project  for  building  a  steamer  with 
turbines  to  run  between  England  and  France,  and 
engineers  are  discussing  the  feasibility  of  turbine  en- 
gines for  battleships,  cruisers  and  ocean  liners.    The 
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to  talk  with  my  friend,  but  learned  that  the  charge 
would  have  been  only  four  cents  for  three  minutes." 


LARGE    STEAM    TURBINE    DIRECT-CONNECTED    TO    GENERATOR.- 

POWER   UNIT. 


-PLAN    AND    ELEVATION^OF    2,500-HORSE" 


able  space,  the  power  being  applied  through  lines  of 
shafting  to  which  the  motors  are  connected  by 
pulleys.  These  motors  have  been  substituted  for 
steam  engines  which  formerly  supplied  power,  as 
the  whole  of  the  works  is  now  electrically  operated. 
Auto-starting  panels  are  attached  to  each  motor  in- 
stead of  the  usual  auto-starters. 

Lighting  for  the  works  is  provided  by  enclosed- 
arc  lamps  of  1,200  candlepower  supplied  by  the 
Manhattan  Construction  company,  Newark,  N.  J. 
Current  for  these  lamps  is  ^educed  by  transformers 
from  440  volts  as  generated  to  no  volts.  Two  100- 
horsepower  Westinghouse  type  C  motors  are  being 
erected  in  the  power  station  for  operating  air  com- 
pressors. 

The  turbines  have  been  subjected  to  elaborate 
tests,  resulting  in  very  remarkable  curves  of  effi- 
ciency. The  following  table  shows  the  economy  of 
steam  at  several  loads: 

Full  load,  16.4.  pounds  Pteam   per  electrical  horsepower  hour. 

Three-quarters  load,  17  pounds  steam  per  electrical  horse- 
power hour. 

One-half  load,  1S.2  pounds  steam  per  electrical  horse- 
power hour. 

One-fourth  load,  22  pounds  steam  per  electrical  horse- 
power hour. 

Running  light,  750  pounds  steam  per  hour. 

It  should  be  noted  that  the  figures  of  efficiency 
given  above  are  based  upon  the  electrical  horsepower 
hour.  The  figures  themselves  are  eloquent  of  the 
very  high  efficiency  of  these  turbines.  It  is  impos- 
sible to  measure  the  indicated  horsepower  as  ordi- 
narily understood,  but  it  is  estimated  that  the  tur- 
bines are  at  full-load,  working  on  what  is  the  equiva- 
lent of  13.2  pounds  of  steam  per  indicated  horse- 
power per  hour.  The  turbine  has,  therefore,  upon 
its  first  public  appearance  in  this  country,  scored  a 
remarkable  triumph,  and  has  proved  its  thorough 
reliability  for  furnishing  electric  power  for  large  and 
important  works. 

A  larger  turbine  than  those  described  above  is 
now  approaching  completion  at  the  works  of  the 
Westinghouse  Machine  company.  It  will  be  in- 
stalled in  New  York  as  an  addition  to  the  plant  of 
the  United  Electric  Light  and  Power  company, 
which  recently  consolidated  with  the   Edison  corn- 


successful  work  of  the  plant  of  the  Westinghouse  Air 
Brake  company  will  doubtless  make  it  the  harbinger 
of  many  others,  especially  where  floor  space  is  scarce 
and  economy  in  steam  consumption  is  desired. 


Red  Tape  in  Switzerland. 

[From  the  New  Orleans  Times  Democrat.] 

"I  noticed  some  reference  in  the  paper  the  other 
day  to  the  cheapness  of  telephone  service  in 
Switzerland,"  said  a  New  Orleans  broker,  who  re- 
cently returned  from  an  extended  visit  abroad. 
"I  can  vouch  for  the  fact  that  the  tolls  are  very 
low,  but  the  way  the  exchanges  are  run  is  well 
calculated  to  drive  a  man  to  drink.  While  I  was 
in  Berne  last  fall  I  desired  to  telephone  to  a  friend 
who  was  in  a  small  village  in  the  adjoining  can- 
ton, although  40  miles  distant.  I  was  told  that 
I  could  find  a  public  instrument  at  the  postoffice, 
and  with  a  good  deal  of  difficulty  I  located  the 
'bureau,'  as  they  termed  it,  in  a  suite  of  rooms  up- 
stairs. A  very  military  looking  old  gentleman  with 
a  white  mustache  received  me  and  listened  politely 
to  my  request.  It  was  then  about  10  o'clock  in 
the  morning,  and  he  informed  me,  with  many  apolo- 
gies, that  I  would  have  to  call  again,  as  the  line 
was  only  open  between  two  and  four  o'clock.  I 
was  annoyed,  but  presented  myself  on  time,  and 
was  then  put  through  a  course  of  interrogations 
that  reminded  me  of  an  application  for  life  insur- 
ance. When  I  had  satisfied  the  old  gentleman  that 
I  was  a  harmless  American  crank,  and  that  my  in- 
tentions were  strictly  honorable,  he  called  up  the 
village  exchange  and  directed  them  to  send  a  mes- 
senger to  the  hotel  after  my  friend.  Another  long 
wait  ensued,  when  the  bell  finally  rang  and  the 
manager  had  a  mysterious  confab  in  monosyllables 
with  the  other  end  of  the  line.  T  am  very  sorry.' 
he  said  at  last,  'but  your  friend  will  not  be  permitted 
to  use  the  telephone  to-day;  he  has  forgotten  to 
bring  his  passport.'  That  was  the  last  straw,  and 
I — well,  I  said  things,  picturesque  things,  lurid 
things.  The  old  gentleman  told  me  that  it  was 
necessary  to  observe  precautions  to  prevent  the 
service  being  used  by  military  spies,     I  never  got 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  April  28. — Members  of  local  union. 
No.  3,  International  Brotherhood  of  Electrical 
Workers,  went  on  a  strike  Wednesday,  and  it  is  es- 
timated that  nearly  1,500  electrical  workers  were  af- 
fected. ■  The  strikers  demand  an  increase  of  wages 
from  $3.50  to  $4  a  day  and  a  Saturday  half-holiday. 
The  members  of  the  Electrical  Contractors'  asso- 
ciation have  refused  to  grant  the  demands  of  the 
union  and  are  hiring  non-union  men  at  the  old 
wages  of  $3.50  a  day. 

It  is  stated  officially  that  since  the  Metropolitan 
Street  Railway  company  practically  assumed  control 
of  the  Third  Avenue  lines  the  receipts  of  the  latter 
system  have  steadily  increased,  until  now  they  arc- 
about  $500  more  a  day  than  they  were  under  the 
former  management.  A  large  part  of  this  increase 
is  on  the  controlled  lines  of  the  Huckleberry  road, 
where  the  traffic  is  25  per  cent,  greater  than  it  was 
for  the  corresponding  time  of  a  year  ago.  The 
number  of  cash-fare  passengers  carried  on  all  lines 
of  the  Metropolitan  system  last  Saturday  was  925,- 
000.  About  one-third  of  the  passengers  received 
transfers.  The  pay  of  the  400  motormen  on  the 
Third  Avenue  line  has  been  reduced  from  $2.50  to 
$2.25  a  day,  but  the  men's  hours  have  been  shortened 
from  12  or  13  to  10  hours  a  day.  The  men  now  re- 
ceive the  same  wages  as  those  employed  on  the  Met- 
ropolitan lines. 

Governor  Roosevelt  has  signed  the  Goodsell  bill, 
which  authorizes  any  corporation  that  has  operated 
a  stage  route  continuously  for  five  years  in  any  city 
of  the  first  class  (New  York  or  Buffalo)  to  extend 
it's  routes  in  any  direction  without  further  authority 
than  the  approval  of  the  state  railroad  commis- 
sioners. This  bill,  it  is  admitted,  was  enacted  ex- 
pressly in  the  interest  of  the  Fifth  Avenue  Coach 
company,  which  is  owned  by  the  New  York  Electric 
Vehicle  Transportation  company.  The  latter  com- 
pany is  controlled  by  William  C.  Whitney  and  the 
Metropolintan  syndicate,  who  purpose  so  to  operate 
the  stage  line  that  it  will  supplement  the  transporta- 
tion facilities  furnished  by  the  Metropolitan  Street 
Railway  company.  Automobiles  of  the  most  im- 
proved pattern,  it  is  asserted,  will  be  put  in  sen-ice, 
those  to  be  used  on  Fifth  avenue  having  double 
decks.  At  the  outset  the  stage  fare  will  probably 
be  10  cents  for  each  passenger.  The  following- 
named  directors  were  recently  elected  for  the 
Fifth  Avenue  Coach  company :  Harry  Payne 
Whitney,  H.  H.  Vreeland,  Henry  Sanderson.  W.  K. 
Ryan,  George  H.  Day,  James  Joyce,  Jr.,  William 
Jay.  James  E.  Hayes,  Martin  Maloney,  Robert 
McK.  Lloyd  and  George  G.  Haven,  Jr.  Henry 
Sanderson,  who  was  president  of  the  Mount  Morris 
Electric  Light  company,  is  now  president  of  the 
reorganized  stage  company ;  James  Joyce,  Jr.,  is  vice- 
president  and  W.  K.  Ryan  is  treasurer. 

A  feature  of  the  May  Day  parade  of  the  Socialist 
Labor  party  and  the  Central  Federated  Union  to- 
night was  the  carrying  of  small  incandescent  lamps 
in  the  hats  of  the  electrical  workers. 

Articles  of  incorporation  of  the  Cuba  company 
were  filed  at  Trenton.  N.  J.,  Wednesday.  The  cap- 
ital of  the  company  is  $8,000,000  and  its  object  is 
the  development  of  Cuba  by  the  construction  of 
railroads  and  tramways.  Among  the  subscribers 
are  the  following-named  gentlemen:  Sir  W.  C.  Van 
Home,  Levi  P.  Morton,  John  W.  Mackay,  James 
J.  Hill,  General  Samuel  Thomas.  William  C.  Whit- 
ney, Thomas  F.  Ryan,  E.  J.  Berwind,  P.  A.  B. 
Widener,  W.  L.  Elkins,  General  Granville  M.  Dodge, 
H.  M.  Flagler,.  H.  Walters,  G.  G  Haven,  E.  K. 
Harriman,  Flenry  M.  Whitney,  G.  P.  Hopkins,  Will- 
iam L.  Bull  and  C.  F.  Barney,  Sir  William  C.  Van 
Home  has  been  elected  president  of  the  company 
and  T.  Sanford  Beaty,  temporary'  secretary. 

New  York's  first  "automobile  wedding,"  which 
took  place  last  week,  was  marred  by  accident.  The 
principals  were  Edgar  Park  and  Miss  Sue  Foote. 
and  seven  automobiles  were  used  in  the  bridal 
procession  to  and  from  the  church.  On  the  trip 
to  the  church  one  vehicle  collided  with  the  curb,  and 
on  the  return  trip  one  machine  broke  down  and  the 
battery  in  another  gave  out,  so  that  some  of  the 
party  had  to  transfer  to  horse  carriages. 

It  has  been  reported  that  the  United  Gas  Improve- 
ment company  of  Philadelphia  has  purchased  a  con- 
trolling interest  in  the  Hudson  River  Gas  and  Elec- 
tric company,  which  supplies  gas  and  electric  light 
and  power  to  Tarrytown,  North  Tarrytown.  Irving- 
ton.  Greenburg.  Dobb's  Ferry,  Ardsley,  Hastings 
and  Pocantico  Hills,  N.  Y.  The  United  Gas  Im- 
provement company,  through  its  purchases,  has  now 
practical  control  of  all  the  territory  lying  imme- 
diately outside  New  York  city,  with  the  exception 
of  Long  Island.  Its  interests  are  dominant  in  Hud- 
son, Essex  and  Passaic  Counties,  New  Jersey;  West- 
chester County,  in  this  state,  to  the  Connecticut 
line,  while  in  the  latter  state  it  owns  the  Bridgeport 
Traction  company  and  other  corporations. 

At  a  meeting  of  the  railroad  commissioners  last 
week  Frank  M.  Glover  apeared  for  the  New  York 
and  Brooklyn  Union  Transportation  company  and 
asked  for  the  approval  of  an  independent  subway 
railroad  to  connect  Manhattan  and  Brooklyn.  The 
route,  he  said,  would  be  from  the  junction  of  Sulli- 
van, Varick  and  Canal  streets,  through  Watts.  Ves- 
try and   Canal   streets.   East   Broadway  and   Grand 
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street,  under  the  East  River  to  Broadway,  Brook- 
lyn, to  Myrtle  avenue,  through  South  Eighth  street 
to  Tenth  avenue.  The  project  was  objected  to  by 
the  Rapid  Transit  Commission  and  the  matter  was 
dropped.  H.  A.  Robinson,  for  the  Metropolitan 
Street  Railway  company,  asked  for  permission  to 
equip  with  electricity  the  proposed  Fort  George 
and  Eleventh  avenue  line  that  is  to  run  on  Broad- 
way from  One-hundred-and-lhirtieth  street  to  One- 
hundred-and-seventy-fifth.  to  substitute  electric  for 
animal  power  on  the  cross-town  line  to  the  Christo- 
pher street  terry,  and  to  make  connection  between 
the  Eighth  and  Columbus  avenue  lines  by  running 
electric  cars  in  Broadway  between  Fifty-ninth  and 
Sixtv-fourth  streets.  B.  F.  De  Frece.  representing 
the  Third  Avenue  system,  applied  for  a  permit  to 
run  electric  cars  on  the  proposed  Kingsbridge  line 
from  Manhattan  street  up  Broadway  to  Two-hun- 
dred-and-thirtieth  street  and  up  Riversdale  avenue 
to  Yonkers.  David  X.  Heller,  counsel  of  the  El- 
mira  and  Corning  railway,  asked  for  a  permit  to 
run  an  electric-car  line  between  the  two  towns. 
Decision  on  all  these  electric-line  applications  was 
reserved.  M.  L.  G. 

Columbus,  O. 

Columbus,  O.,  April  27. — After  a  long  and  bitter 
contest,  the  City  Council  has  passed  an  ordinance 
granting  the  Columbus,  London  and  Springfield 
Railroad  company  a  franchise  for  the  use  of  the 
streets  for  the  purpose  of  entering  the  city.  The 
road  will  come  into  the  city  on  Town  and  Scioto 
streets.  This  is  a  victory  ior  the  interurban  lines, 
and  it  is  predicted  that  they  will  all  be  allowed  to 
come  in  now,  since  the  complexion  of  the  council 
was  changed  at  the  recent  election.  The  business 
men  and  citizens  generally  have  been  fighting  for 
this  for  months,  but  the  old  council  and  the  Colum- 
bus Street  Railway  company  kept  them  out  as  long 
as  they  could.  There  are  not  less  than  half  a  dozen 
projects  waiting  to  be  allowed  to  'come  in.  If  they 
are  all  granted  franchises  Columbus  will  be  an  im- 
portant electric-railway  center  within  a  short  time. 

The  Xational  Traction  company  is  a  new  one  to 
apply  for  admission  to  the  city.  It  proposes  to 
build  a  line  west  through  Madison  County,  along 
the  Xational  road,  but  the  western  terminus  is  not 
mentioned    in   the   letter    received. 

B.  P.  Cheney  and  others  are  interested  in  a  new 
storage  battery,  which  was  invented  by  two  gentle- 
men employed  at  the  Columbus  Buggy  company's 
factory.  It  is  asserted  that  it  has  greater  capacity 
than  any  other  ever  invented.  It  was  intended  for 
use  in  automobiles,  but  may  be  applied  to  any  pur- 
pose for  which  storage  batteries  are  used.  The 
secret  is  said  to  be  in  the  electrolyte  used. 

The  Chillicothe.  Mount  Sterling  and  Columbus 
Electric  Railway  company  was  incorporated  last 
Monday  to  operate  an  electric  line  from  Chillicothe 
to  Columbus,  through  Ross,  Pickaway,  Fayette, 
Madison  and  Franklin  L.  inties.  The  incorporators 
are  J.  C.  Entrekin,  Isaac  S.  Cook,  S.  F.  Secrist, 
Jacob  Houk.  James  P.  Myers,  O.  M.  Howser,  L.  F. 
Thomas  and  W.   C.   Bostwick. 

The  Columbus  and  Lancaster  Electric  Railway 
company  will  increase  its  capital  stock  from  $500.- 
000  to  $1,000,000  as  soon  as  arrangements  can  be 
made  to  enter  this  city. 

The  Citizens'  Street  Railway  company  has  made 
a  proposition  to  the  Cleveland  City  Council  to  pay 
$50,000  for  a  franchise  on  Euclid  avenue  and  some 
of  the  other  streets,  and  to  operate  on  a  three-cent 
fare.  It  is  thought  thai  '  '  proposition  is  made 
in  such  a  way  that  if  gra:...'l  a  franchise,  the  new 
company  will  force  all  the  other  companies  to  the 
same  fare. 

It  is  claimed  that  municipal  ownership  of  the  light 
plant  "id  waterworks  at  V  ..pakoneta  is  a  good 
thing.  The  officials  say  ti.  ;•  are  furnishing  water 
and  light  free  to  the  city  and  are  making  money 
for  the  -"rporation  from   the  private   business. 

The  members  of  the  Electrical  Workers'  union 
are  still  laboring  with  some  of  the  employes  of  the 
municipal  light  plant  who  refuse  to  join.  The  city 
officials  have  been  asked  to  use  their  influence 
to  get  the  men  into  the  union. 

There  is  a  controversy  between  the  city  and  the 
Columbus  Electric  Light  ai.  '  Power  company  over 
a  bill  for  city  lighting.  It  will  be  settled  by  arbi- 
tration. 

The  Colonial  Electric  company  has  filed  notice 
with  the  secretary  of  state  that  the  location  of  the 
company's  place  of  business  has  been  changed  from 
Warren  to  Ravenna.  C. 


Northwestern  Notations. 

Minneapolis,  April  28. — Mr.  Randolph,  the  new 
owner  of  the  Manson,  la.,  electric-light  plant,  has 
taken  charge.  He  expects  to  expend  about  $4,000 
in  improving  the  plant. 

The  Osakis  (.Minn.)  Milling  company  has  been 
granted  a  franchise  to  install  an  electric-light  plant. 

Oliver  &  Beardshear,  pi  orietors  of  the  electric- 
light  plant  at  Sturgis,  S.  D  have  dissolved  partner- 
ship. Samuel  A.   Oliver  succeeding. 

The  Gas  and  Electric  company  of  Grand  Forks, 
N.  D..  has  awarded  the  contract  for  the  construction 
of  an  addition  to  its  power  station.  Additional  dy- 
namos are  to  be  put  in  about  the  1st  of  July. 

The  Street  Railway  company  of  Fond  du  Lac. 
Wis.,  proposes  to  lay  a  double  track  on  Main  street. 
The  extension  would  cost  about  $12,000, 


It  is  proposed  to  install  an  electric-light  plant  be- 
tween Oxford  Junction  and  Wyoming,  la.,  to  fur- 
nish light  for  both  places. 

Another  electric  railway  is  projected  between  Seat- 
tle and  Tacoma,  Wash.  Fred  E.  Sander  and  W.  P. 
Trimble  of  Seattle  represent  Boston  capital  in  the 
project     It  will  cost  about  $750,000  :is  planned. 

C.  A.  Iglehart,  a  contractor,  has  made  a  propo- 
sition  to  Two  Rivers,  Wis.,  to  install  an  electric-light 
and  water  system. 

A  number  of  property  owners  at  Esthervillc,  la., 
have  joined  in  a  suit  to  restrain  the  city  from  col- 
lecting an  electric-light  tax  on  property  which  is 
alleged  to  receive  no  benefit. 

The  Pine  City  Milling  company  has  bought  from 
James  Richardson  the  poles  and  wires  at  Pine  City, 
Minn.,  and  will  install  an  electric-light  plant.  The 
new  plant  will  be  in  shape  about  May  20th  for  op- 
eration. 

The  telegraph  corporations  at  Des  Moines,  la., 
resist  an  assessment  on  their  property  by  the  city 
assessor,  on  the  ground  that  the  Blanchard  laws 
recently  passed,  provides  that  the  executive  council 
shall  assess  all  telegraph  companies  and  they  shall 
not  be  assessed  in  any  other  manner. 

An  electric  railway  is  being  agitated,  to  run  from 
Menominee,  Mich.,  to  Escanaba.  The  cost  to  build 
and  equip  such  a  line  would  be  about  $80,000. 

The  Seattle  Electric  company  is  steadily  making 
improvements  to  its  street-railway  lines  of  Seattle, 
Wash.  The  roadbed  is  being  improved,  the  rails 
renewed    and   other   changes   made. 

Mayor  Keifer  of  St.  Paul  vetoed  the  franchise 
granted  to  the  Manhattan  Heat.  Light  and  Power 
company  on  the  ground  that  such  privileges  should 
carry  some  compensation. 

John  Leary  has  been  granted  a  franchise  for  an 
electric   railway  to   West   Seattle,   Wash.  R. 


PERSONAL. 


Mr.  Ralph  D.  Mershon,  of  the  Xew  York  office 
of  the  Westinghouse  Electric  and  Manufacturing 
company,  was  in  Chicago  last  week  on  business 
connected  with   his   company. 

C.  H.  Wilmerding,  consulting  engineer,  has  re- 
moved his  office  to  500-502  Fisher  building,  Chicago. 
Mr.  Wilmerding,  who  is  a  trained  engineer  and  an 
experienced  electrical  man,  will  conduct  a  general 
engineering  practice  and  make  estimates  and  reports. 


ELECTRIC  LIGHTING. 

The  Citizens'  Gas  company,  Kankakee,  111.,  has 
been  incorporated,  with  a  capital  stock  of  $150,000, 
by  Edward  L.  Barr,  James  F.  Leake  and  George 
B.  Foster,  to  operate  gas,  electric  and  water  plants. 

The  city  of  St.  Peter,  Minn.,  will  add  a  new  200- 
light  dynamo  and  engine  to  its  present  municipal 
electric-light  plant.  H.  A.  Hildebrandt  is  superin- 
tendent of  the  electric-light  and  water  department 
of  the  city. 

The  Michigan  Central  Railroad  company  is  plan- 
ning to  erect  a  large  boiler  shop  and  an  electric- 
light  and  steam-heating  plant  at  Jackson  Junction, 
Mich.  The  electric-light  plant  will  cost  $30,000  or 
more,  and  will  furnish  light  for  all  the  company's 
buildings  at  the  junction  and  the  depot,  express 
office,  freight  house,  etc.,  in  Jackson. 


ELECTRIC  RAILWAYS. 

Corporation  Counsel  Walker  of  Chicago  has  been 
asked  to  prepare  an  ordinance  which  will  enable  the 
Chicago,  Milwaukee  and  St.  Paul- Railroad  company 
to  change  its  motive  power  from  steam  to  elec- 
tricity on  its  Evanston  branch. 

A  small  strike  of  motormen  and  conductors  took 
place  on  the  St.  Louis  (Mo.)  and  Suburban  Rail- 
way company's  lines  on  April  29th.  No  trouble 
was  experienced,  and  the  places  were  quickly  filled 
with  non-union  men.  Recognition  of  their  union 
was  the  vital  issue  at  stake  with  the  men. 

It  is  stated  that  Charles  T.  Yerkes  is  devoting  his 
attention  to  plans  for  the  consolidation  of  the  ele- 
vated railways  in  Chicago.  -  The  roads,  he  says,  will 
be  greatly  improved,  but  will  not  be  extended  beyond 
their  present  termini.  Mr.  Yerkes  is  said  to  own 
two-thirds  of  the  stock  of  the  Union  Elevated  Rail- 
road company  and  he  also  controls  the  Lake  Street 
and   Northwestern  lines. 


AUTOMOBILES. 


The  New  Jersey  Electric  Vehicle  Transportation 
company  has  arranged  to  install  automobile  stations 
during  the  coming  season  at  the  following-named 
points  on  the  Jersey  coast:  Seabright,  West  End 
(Long  Branch),  Allenhurst,  Spring  Lake  and  Atlan- 
tic City.  At  each  of  these  stations  Columbia  ve- 
hicles, both  electric  and  gasoline,  of  various  designs 
will  be  for  sale,  and  a  specialty  will  be  made  ot 
charging  and  caring  for  private-owned  automobiles. 
The  Xew  York  Electric  Vehicle  Transportation 
company  has  opened  a  salesroom  at  541  Fifth  av- 
enue, Xew  York  city,  where  all  types  of  Columbia 
automobiles  arc  exhibited. 


PUBLICATIONS. 

The  Electric  Appliance  company,  Chicago, 'is  pre- 
senting an  attractive  fan  catalogue,  showing  the  en- 
ure line  of  Dayton  fans,  together  with  prices,  for 
the  season  of  1900. 

A  neatly  illustrated  catalogue  and  price-list  of 
bells,  push-buttons,  and  brass  and  electrical  supplies 
has  been  issued  by  Huebel  &  Manger,  286-290  Gra- 
ham street,  Brooklyn,  X.  Y. 

E.  P.  Roberts  &  Co.,  consulting  mechanical  and 
electrical  engineers,  Cleveland,  Ohio,  have  issued 
a  20-page  leaflet,  illustrating  a  few  typical  installa- 
tions which  they  have  designed.  The  firm's  work 
embraces  everything  in  the  lines  of  electrical  and 
mechanical   engineering. 

"Excuse  haste  and  a  poor  pen"  is  the  sentiment 
expressed  on  a  neat  calendar  pad  that  is  issued  with 
the  compliments  of  the  General  Incandescent  Lamp 
company,  Cleveland,  Ohio.  The  "poor  pen"  part 
of  the  sentiment  is  artistically  depicted  in  colors  by 
a  farmyard  scene  on  the  celluloid  cover. 

An  illustrated  catalogue,  recently  issued  by  the 
Garvin  Machine  company,  Xew  York  city,  is  de- 
voted to  machine  tools,  including  universal  and 
plain  milling  machines,  screw  machines,  machine 
lathes,  drill  presses,  cutter  grinders,  etc.  The  book 
contains  156  pages  and  is  made  in  a  convenient 
size  for  the  pocket. 

The  Joseph  Dixon  Crucible  company,  Jersey  City, 
X.  J.,  says  that  it  uses  the  Dixon  silica-graphite  paint 
extensively  about  its  own  works,  both  as  an  orna- 
mental and  protective  paint.  The  paint  has  been  ap- 
plied to  various  smokestacks,  tin  roofs,  all  outside 
exposed  iron  work,  all  exposed  water,  gas  and 
steam  piping,  and  on  boiler  fronts. 

An  interesting  pamphlet  describing  the  Industrial 
electric  locomotive  and  crane  has  been  issued  by 
the  J.  G.  Brill  company,  Philadelphia,  Pa,  The  ap- 
paratus consists  of  an  electric  locomotive  adapted 
to  the  universal  service  of  shops  by  the  addition 
of  a  crane.  By  the  use  of  ingenious  mechanism  the 
moter  which  drives  the  locomotive  is  used  for  hoist- 
ing purposes  also. 

The  annual  catalogue  of  Purdue  University,  La- 
fayette, Ind.,  for  1899-1900,  with  announcements  for 
1900-1901,  is  being  distributed.  It  contains  a  de- 
scription of  the  material  equipment  of  the  university, 
the  schedules  of  courses,  catalogue  of  students  and 
faculty  and  other  interesting  information  concern- 
ing the  institution.  Accompanying  the  catalogue  is 
a  booklet  of  selected  views  of  Purdue  University, 
showing  the  different  buildings,  classroom  and  lab- 
oratory scenes,  etc. 

"Industrial  Applications  of  Electricity"  is  the  title 
of  a  handsome  catalogue  fresh  from  the  press  of 
the  General  Electric  company,  Schenectady,  X.  Y. 
It  is  issued  by  the  power  and  mining  department 
of  the  company  and  describes  and  illustrates  dif- 
ferent types  of  electrical  apparatus  and  devices  and 
also  treats  of  their  application  to  various  industries. 
Descriptions  of  a  few  of  the  many  plants  erected  by 
this  company  are  given,  together  with  suggestions 
intended  to  aid  in  the  solution  of  the  various  prob- 
lems arising  in  the  installation  of  electric  power. 
The  book  is  tastefully  printed  and  is  bound  in  an 
attractive  and  artistic  cover. 

It  is  a  pleasure  to  commend  such  an  artistic  pro- 
duction as  the  new  book  on  "Colorado,"  written  by 
James  W.  Steele  and  issued  by  P.  S.  Eustis,  the  gen- 
eral passenger  agent  of  the  Chicago,  Burlington  and 
Quincy  Railroad  company.  The  work  is  conceived 
and  executed  throughout  in  most  admirable  good 
taste.  It  is  precisely  what  it  purports  to  be — a 
brochure  descriptive  of  the  scenic  and  other  at- 
tractions of  the  Centennial  State,  with  a  modest 
reference  to  the  possibilities  offered  by  the  Burling- 
ton Route  in  getting  in  and  about  the  state.  It 
has  a  striking  cover  design  in  colors,  72  clearly 
printed  pages,  58  well-executed  half-tone  illustra- 
tions and  a  birdseye  map  of  the  state  for  tourists. 
The  book  is  well  written,  and  the  paper,  printing 
and  engraving  combine  to  make  a  product  that  will 
please  the  most  fastidious  book-lover.  Copies  may 
be  had  by  sending  a  letter  of  request  accompanied 
by  six  cents  in  postage  stamps  to  Mr.  Eustis,  at 
his  Chicago  address,  209  Adams  street. 


SOCIETIES  AND  SCHOOLS. 

The  fifth  annual  convention  of  the  Xational  As- 
sociation of  Manufacturers  was  held  in  Boston 
April  24th  to  26th.  About  300  delegates  were  in  at- 
tendance, while  1,200  persons  attended  the  banquet 
given  on  the  evening  of  April  26th.  Theodore  C. 
Search  was  re-elected  president  and  Detroit  was 
selected    as    the    next    convention    place. 

A  new  course  in  the  department  of  mechanical 
engineering  of  Columbia  University  is  to  be  known 
as  "Traction  Engines  and  Carriages."  The  course 
will  treat  the  subjects  of  self-propelling  road  engines 
and  cars  and  automobile  carriages.  Professor  Fred- 
erick Rcmsen  Hutton,  dean  of  the  faculty  of  applied 
science,  who  is  also  a  member  of  the  university 
automobile  club,  will  conduct  the  new  course. 

The  Massachusetts  Institute  of  Technology  has 
issued  a  pamphlet  devoted  to  its  courses  in  chem- 
istry and  chemical  engineering.  The  booklet,  while 
complete  in  itself,  is  especially  designed  to  supple- 
ment   and    extend    the    statements     regarding    the 
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courses  which  are  given  in  the  annual  catalogue  of 
the  institute.  A  full  description  of  the  courses  and 
laboratory  work  is  given  and  a  number  of  illustra- 
tions show  views  in  the  different  chemical  laborato- 
ries. 

At  the  regular  monthly  meeting  of  the  Engineering 
Association  of  the  South,  held  on  the  evening  of 
April  12th  at  Vanderbilt  University,  Nashville, 
Tenn.,  it  was  decided  to  hold  the  annual  outing  of 
the  association  at  the  plant  of  the  American  Phos- 
phate company,  Mt.  Pleasant,  Tenn.  The  papers 
read  at  the  meeting  were  as  follows:  "Sketching 
Topography  with  the  Traverse  Table,"  by  R.  L. 
Lund,  and  "Liquefaction  of  Gases,"  by  Dr.  W.  L. 
Dudley. 

The  executive  committee  of  New  York  University 
has  decided  to  add  a  new  department  to  the  School 
of  Applied  Science,  to  be  known  as  the  department 
of  marine  engineering.  Mechanical,  chemical  and 
civil  engineering  have  already  a  department  each. 
The  head  of  the  new  department  will  be  Professor 
C.  C.  Thomas,  who  has  been  the  chief  engineer 
of  the  Globe  Iron  Works  in  Cleveland  until  re- 
cently, and  is  now  designing  the  torpedo-boat  de- 
stroyers which  are  to  be  constructed  for  the  navy 
by  the  Maryland  Steel  company  of  Baltimore. 

An  exhibition  will  be  made  soon  at  Springfield, 
Mass.,  of  the  results  of  work  done  by  local  students 
in  the  International  Correspondence  Schools  of 
Scranton,  Pa.  The  schools  have  a  remarkable  fol- 
lowing in-  Springfield,  over  600  persons  being  en- 
rolled. The  work  covers  almost  every  line  in  which 
working  people  are  interested.  The  exhibition  is 
made  in  the  art  museum  at  the  suggestion  of  the 
City  Library  association.  In  connection  with  the 
drawings,  which  will  be  largely  of  mechanical  and 
architectural  designs,  the  city  library  will  have  sev- 
eral shelves  of  books  that  are  useful  for  reference 
in  connection  with  the  courses  given  by  the  schools. 

The  American  Society  of  Mechanical  Engineers 
will  hold  its  forty-first  meeting  at  the  Grand  Hotel, 
Cincinnati,  O.,  May  15th  to  iSlh.  Twelve  papers 
will  be  presented,  among  which  are  the  following: 
"On  the  Value  of  a  Horsepower,"  by  George  I. 
Rockwood;  "Hot-water  Heating  from  a  Central 
Station,"  H.  T.  Yaryan;  "Systems  of  Efficiency  of 
Electric  Transmission  in  Factories  and  Mills,"  W. 
S.  Aldrich;  "The  Automobile  Wagon  for  Heavy 
Duty,"  Arthur  Herschmann;  "Cylinder  Propor- 
tions for  Compound  and  Triple-expansion  Engines," 
B.  C.  Ball.  Several  excursions  will  be  made  to 
points  of  interest  in  and  in  the  vicinity  of  Cincinnati, 
and  the  social  features  of  the  meeting  will  be  well 
attended  to. 

There  has  recently  been  designed  and  installed  in 
the  University  of  Illinois,  a  new  marble  eight-panel 
switchboard  for  alternating-current  work  exclu- 
sively. It  is  placed  at  the  south  end  of  the  elec- 
trical engineering  laboratory  dynamo  room,  and  is 
of  the  same  size  and  style  as  an  eight-panel  direct- 
current  switchboard  already  installed.  Both  switch- 
boards have  been  fitted  out  with  every  appliance  for 
the  expeditious  handling  of  electric  currents. 
Dynamo,  motor,  transformer,  rotary  converter  and 
distributing  panels  provide  facility  for  all  classes  of 
distribution  for  the  laboratories  and  several  testing 
rooms,  and  for  electrical  supply  from  the  laboratory 
generators  and  from  the  university's  electric-light 
and  power  plant. 

The  annual  meeting  of  the  American  Society  of 
Civil  Engineers  will  this  year  be  held  in  London, 
during  the  first  week  in  July.  It  is  expected  that 
the  meeting  will  be  the  most  important  ever  held 
by  the  association.  Immediately  after  the  adjourn- 
ment of  the  London  meeting  the  delegates  will  go 
in  a  body  to  Paris,  where,  in  addition  to  making 
studies  of  the  exposition  from  an  engineer's  point 
of  view,  they  will  hold  meetings  that  will  be  more 
or  less  devoid  of  formality.  The  London  meeting 
will  be  held  upon  the  invitation  of  'the  Institute  of 
Civil  Engineers  of  Great  Britain,  the  largest  organ- 
ization of  its  kind  in  the  world,  there  being  more 
than  6,000  members  in  good  standing  in  it.  There 
are  3,000  or  more  members  in  the  American  society. 

The  1900  prospectus  of  the  Workingmen's  College 
of  Melbourne,  Australia,  was  recently  issued.  This 
college,  which  is  known  as  the  "Technical  Institu- 
tion of  the  Metropolis,"  was  founded  in  1887,  to  im- 
prove the  education  of  those  who  work,  and  espe- 
cially to  facilitate  the  attainment  of  a  knowledge 
of  handicrafts,  arts,  sciences  and  languages  by  the 
establishment  of  classes,  workshops,  laboratories, 
reading  rooms,  libraries,  museums,  and  by  such 
other  means  as  the  council  (the  governing  body)  may 
direct.  The  prospectus  is  a  book  of  over  100  pages 
and  contains  a  number  of  illustrations,  showing 
views  in  the  laboratories,  workrooms,  etc.  The 
reading  matter  is  devoted  to  the  rules  and  regula- 
tions of  the  college,  details  of  classwork,  descriptions 
of  the  courses,  and  other  interesting  notes  and  sta- 
tistics relating  to  the  institution.  A  three-years' 
course  in  electricity  is  given,  as  well  as  a  six-month 
course  in  telegraphy.  There  was  an  average  of 
1,043  students   enrolled  during   1899. 


and  Cuckmen,  near  Beachy  Head,  England,  by  the 
steamship  Britannia,  for  the  Anglo-American  Tele- 
graph company.  The  length  of  the  cable  is  81.3 
knots.  The  land  connections  in  England  and  France 
will  be  completed  in  five  or  six  weeks.  As  soon 
as  the  new  cable  has  been  connected  with  its  Lon- 
don wire,  the  Brest  cable  will  no  longer  be  used  by 
the  Anglo-American  Telegraph  company. 


SPACE  TELEGRAPHY. 

It  is  announced  that  King  Leopold  of  Belgium, 
before  whom  Mr.  Marconi  has  recently  made  ex- 
periments in  wireless  telegraphy,  promises  to  in- 
troduce the  system  into  the  army.  The  trial  will  be 
made,  it  is  said,  between  Forts  Philip  and  Perle,  on 
the  River  Scheldt. 

Those  who  believe  in  the  possibility  of  telegraph- 
ing across  the  Atlantic  without  wires  should  read 
with  interest  the  following  dispatch,  reprinted  from 
the  veracious  New  York  Sun:  "Peter  Pearson  of 
Ponca  City,  O.  T.,  who  is  an  editor  and  electrician, 
and  who  during  the  last  year  has  conducted  a  series 
of  experiments  in  wireless  telegraphy,  says  he  has 
transmitted  messages  over  1,000  miles.  He  says  he 
has  frequently  talked  with  persons  in  Arkansas  City, 
Topeka  and  some  Oklahoma  points.  He  says  that 
when  his  system  is  perfected  messages  can  be  sent 
25,000  miles  as  readily  as  100  miles.  However,  he 
has  given  the  public  no  idea  of  his  methods,  and 
he  steadfastly  refuses  to  do  so." 

A  system  of  telegraphy  by  which  signals  are  trans- 
mitted by  means  of  rays  emitted  from  an  arc  lamp 
has  been  invented  by  Carl  Zickler  of  Brunn,  Austria. 
Rays  of  short  wave  length  (mostly  ultra-violet  rays) 
are  made  use  of.  These  rays  are  sent  out  from  the 
sending  station  at  intervals  corresponding  to  those  of 
telegraphic  signals  and  in  the  direction  of  the  re- 
ceiving station,  where  they  produce  weak  electric 
waves,  by  which  the  signals  are  made  visible  as 
sparks,  or  are  made  audible  by  telephone  or  electric 
bell,  or,  if  preferred,  may  be  printed  by  Morse  ap- 
paratus. The  most  serious  objection  to  the  appa- 
ratus, however,  is  said  to  be  the  lack  of  speed,  for 
so  far  it  has  been  impracticable  to  arrange  trans- 
mitters and  receivers  to  accomplish  more  than 
eight  J:o  12  words  a  minute. 

It  is  announced  that  the  North  German  Lloyd 
line  will  adopt  the  Marconi  system  of  wireless 
telegraphy  on  its  fast  vessels  as  a  means  of  com- 
municating with  the  land  on  each  side  of  the  At- 
lantic. Gustave  H.  Schwab,  general  American 
'  agent,  it  is  said,  mil  urge  the  erection  of  a  lofty 
mast  on  the  Nantucket  South  Shoal  lightship,  about 
240  miles  from  Fire  Island.  This  will  enable  steam- 
ships to  communicate  with  New  York  15  or  16 
hours  before  they  reach  their  piers.  A  series  of 
experiments  recently  conducted  between  the  Kaiser 
Wilhelm  der  Grosse  and  the  German  coast  was 
successful  in  every  way.  From  a  sprit  which  had 
been  run  up  from  the  mainmast  until  its  tip  was 
135  feet  above  the  deck  one  of  Marconi's  electrical 
engineers,  who  was  on  board,  communicated  satis- 
factorily with  Borkum  Island  in  the  mouth  of  the 
Ems.  The  system  is  to  be  extended  to  public  use, 
so  that  passengers  can  send  and  receive  messages 
at  sea. 


ELECTRICAL  SECURITIES. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  declared  a  quarterly  dividend  of  1Y2 
per  cent,  upon  its  quarterly  stock,  payable  May  15th. 

The  National  Carbon  company  has  declared  a 
dividend  of  1%  per  cent,  on  its  preferred  stock, 
payable  May  15th  to  stockholders  of  record  May 
5th.  Transfer  books  close  May  5th  and  will  reopen 
May  16th. 


TRADE  NEWS. 


TELEGRAPH. 

United  States  Consul  Thackara  of  Havre,  France, 
reports  that  a  new  submarine  telegraphic  cable  has 
been  laid  between  Havre  (St.  Denis  Chef  de  Caux) 


The  accounts  relating  to  the  trade  and  navigation 
of  the  United  Kingdom  show  that  the  value  of  elec- 
trical goods  and  apparatus  imported  during  March 
was  £73,085,  and  in  February  £60,780.  The  total  for 
the  three  months  ended  March  31st  is  £197,018. 

A  recent  incorporation  in  Illinois  was  that  of 
the  Municipal  Signal  company,  Chicago,  which 
has  been  organized  to  manufacture  and  operate  elec- 
tric devices.  The  capital  stock  of  the  company  is 
$100,000  and  its  incorporators  are  Eugene  Dupee, 
Thomas  E.  Milchrist  and  John  T.  Richards. 

Through  the  miscarriage  of  one  of  the  cuts  in- 
tended for  the  article  in  the  Western  Electrician  of 
April  21st  (page  258),  describing  G.  I.  underground 
material,  an  error  was  made  in  styling  a  feeder  coup- 
ling box  a  junction  box.  The  description  which  ac- 
companied the  one  cut  made  the  error  apparent,  and 
it  may  be  doubted  whether  a  wrong  impression  was 
conveyed  to  any  who  read  the  article  carefully. 

On  March  29th  the  Bullock  Electric  Manufactur- 
ing company  received  from  Commissioner  Peck,  of 
the  Paris  Exposition,  a  cablegram  to  duplicate  the 
order  for  a  200-kilowatt  engine-type  generator  which 
was  lost  with  the  French  line  steamer  Paullac.  The 
shop  order  was  entered  the  same  day,  and  notwith- 
standing the  fact  that  not  an  ounce  of  material  for 
the  machine  was  available,  the  generator  was  com- 


pleted, tested  and  shipped  in  just  23  working  days, 
or  on  April  24th. 

About  August  1,  189S,  through  the  efforts  of  A. 
H.  Kreider,  the  Kentucky  Electrical  company  of 
Owensboro,  Ky.,  was  organized.  The  company  se- 
lected as  its  officers  the  followi.ig-named  gentlemen: 
President,  John  G.  Delkar;  vice-president,  J.  W. 
Mcjohnston;  secretary  and  manager,  A.  H.  Kreitler, 
and  treasurer,  A.  L.  Parrish.  It  commenced  in  a 
modest  way  the  manufacture  of  incandescent  lamps. 
Starting  as  the  company  did,  at  the  revival  of  good 
times,  its  business  has  increased  through  careful 
management  and  attention  to  unexpected  propor- 
tions. Its  growth  has  been  so  rapid  and  substantial 
that  at  the  April  meeting  of  the  stockholders  it  was 
decided  to  enlarge  still  further  the  business,  and  it 
was  therefore  voted  to  increase  the  company's  cap- 
ital stock  from  $22,500  to  $50,000.  The  Kentucky 
Electrical  company,  under  Mr.  Kreitler's  manage- 
ment, has  succeeded  so  well  in  the  introduction  of 
its  lamps  throughout  the  United  States  tha:  the  ex- 
tension of  capital  and  plant  ..as  de-ided  upon  with 
a   view   of  entering   the   a'"'.  Id   of   motor   and 

dynamo  manufacture.  The  Kentucky  company  ex- 
pects during  the  latter  part  of  the  season  to  erect 
a    large    building,    which    will  bout    30,000 

square   feet  of   floor   space  .   -    the   lamp 

factory,  motor  and  dynamo  der.  nrti  and  offices. 

The  plans  for  these  extensior  are  now  .  the  hands 
of  the  architect.  Manag'  •  h  -el  '  r  recently  visited 
Chicago  to  purchase  addi ;  ^nal  machinery  for  the 
addition  to  his  rapidly  growing  plant,  and  inci- 
dentally remarked  that  in  all  probability  he,  with 
perhaps  some  of  his  associates  in  the  company,  would 
be  in  attendance  at  the  coming  National  Electric 
Light  convention  in  Chicago.  The  company  has  se- 
cured the  services  of  John  W.  Brooks,  605  Plymouth 
building,   Chicago,  as  general  western   sales  agent. 


CHANGES  OF  ADDRESS. 

The  Schmidt  &  Bruckner  Electric  company's  gen- 
eral offices  are  now  located  at  325  Broadway,  New 
York,  where  a  large  stock  of  complete  telephones 
is  always  kept  for  quick  shipment. 

The  Martin  J.  Insull  company,  western  sales  agent 
of  the  General  Incandescent  Arc  Light  company, 
announces  the  removal  of  its  offices  from  the  Monad- 
nock  block  to  48  West  Jackson  boulevard,  Chicago. 

The  copartnership  fir  1  of  tic  F.  R.  McMullin 
Manufacturing  compan;-  has  been  absorbed  by  the 
McMullin  Motive  Powei  and  Construction  company, 
with  offices  in  suite  404-405  Royal  Insurance  build- 
ing, Chicago.  The  latter  compan;  is  engaged  in  the 
manufacture  of  gas  and  gtsoli'--  Engines  and  motor 
vehicles. 

E.  P.  Roberts  &  Co.,  consulting  mechanical  and 
electrical  engineers  of  C'eveland,  O.,  have  moved 
their  office  from  the  Osborn  bui'  ling  to  the  Electric 
building,  which  is  tin  iieadqr:»ters  for  the  electric- 
railway  interests  of  tha.  city.  A  recent  addition  to 
the  force' of  the  firm  is  j.  I.  Pfetch,  who  has  had 
many  years'  experience  as  superintendent  and  man- 
ager of  electric  railways. 


BUSINESS. 

The  Cudahy  Packing  cor  J  any  of  Kansas  City, 
Mo.,  the  B.  F.  Goodrich  company  of  Akron,  Ohio, 
and  the  Union  Gas  a  id  E'ectric  company  of  Bay 
City,  Mich.,  have  awarded  contracts  to  the  Siegrist 
Lubricator  company  to  equ;p  their  machinery  with 
the  Siegrist  automatic  oilin     system. 

The  Speer  Carbon  coi  pany,  St.  Marys,  Pa., 
which  claims  to  be  the  01  .  independent  carbon- 
brush  manufacturer  in  the  Un^ed  States,  has  issued 
a  large  mailing  card  as  a  reminder  that  the  prices 
of  carbon  motor  brush?0  "have  been  reduced  from 
20  to  25  per  cent,  si  ice  the  Speer  self-lubricating 
carbon  brush  has  b  en  on  'he  market." 

The  Buckeye  Electric  company,  through  its  west- 
ern representative,  J.  H  Cooke,  speaks  encouragingly 
of  sales  of  the  BucUey  incandescent  lamp.  Main- 
tained and  even  illumination  for  a  long  average  life 
are  said  to  be  two  .  ctoi  5  that  make  successful  the 
special  cellulose  r*  nt     -"mufactured  and  used  ex- 

clusively by  this  c  mpany.  A  catalogue  and  further 
information  will  be  fiddly  sent  by  the  company  upon 
request. 

The  Emerson  Elecn  Manufacturing  company 
announces  that  it  :~  in  a  >osition  to  make  prompt 
shipments  of  all  regular  desk,  bracket  and  ceiling 
fans  of  its  manuf  \11re  frc  1  New  York  city.  The 
Emerson  compar.y  has  largely  increased  its  manu- 
facturing facilities  and  is  in  a  position  to  make 
prompt  shipments.  Three  carloads  of  desk  and  ceil- 
ing fans  have  already  been  forwarded  to  its  New 
York  warehouse,  'nd  additional  carloads  will  be 
forwarded  from  time  to  ,ime,  as  occasion  demands. 
The  company  says  that  all  correspondence  and 
orders  sent  to  its  branch  office  at  136  Liberty  street. 
New  York  city,  will  receive  the  same  prompt  and 
careful  attention  as  if  addressed  to  the  home  office 
in  St.   Louis. 

Users  of  inc?  tes^  .nt  lamps  who  desire  to  dis- 
pose of  their  burned  out  lamps  are  requested  to 
communicate  with  G  idsmith  Bros.  &  Co.,  63  and 
65  Washington  street,  Chicago,  who  make  a  spe- 
cialty of  buying  these  lamps.  The  firm  requests 
customers  to  send  to  ik  several  average  samples  of 
lamp  bases  and  an   .  will  follow  by  first  mail. 
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Goldsmith  Bros.  &  Co.  also  make  a  specialty  of 
buying  scrap  platinum  for  which  they  pay  the  high- 
est market  prices. 

In  the  spring  of  1899  Hollister  Bros.,  a  firm  of 
Chicago  printers,  installed  19  Western  Electric 
motors     to     operate      their     printing     plant.  It 


was  necessary  for  them  to  change  their  location 
before  the  first  of  May,  and  they  found  that  with 
the  use  of  motors  it  was  easy  for  them  to  move 
■  ne  press  at  a  time,  and  have  it  set  up  and  in  op- 
eration again  before  another  one  was  moved.  By 
this  means  they  were  able  to  move  their  entire  es- ' 


lablishmcnt  without  a  single  inteiruption  to  business, 
not  more  than  one  press  bting  inoperative  at  one 
time.  In  a  recent  booklet  issued  by  Hollister  Bros, 
they  give  a  number  of  advantages  of  presses  oper- 
ated by  electric  motors,  and  now  state  that  in  mov- 
ing they  have  found  an  additional  advantage. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


_  Electromagnet  ically  Operated  Railway 
Switch,  Frederic  E.  Baldwin,  Xew  York,  X.  V, 
Application  filed   December  12.   1899. 

The  switch  combines  ;i  pivoted  switch  tcngue  of  an 
oscillating  elastic  support  connected  with  the  tongue  and 
normally  raising  its  free  end  from  its  bed.  and  electromag- 
nets for  acting  upon  and  oscillating  the  support  and  thereby 
shifting  the  switch  tongue. 

10.  System  of  Train  Control.  Harold  W. 
Buck.  Schenectady,  X.  V..  assignor  to  the  Gen- 
eral Electric  company  of  Xew  York,  Applica- 
tion filed  February    1.   1890. 


no.  647.940. 

In  a  train-control  system  are  motor  cars  each  having  a 
collecting  device,  motors  and  a  motor  controller,  poly- 
phase motors  operating  the  different  controllers,  a  con- 
tinuous current- supply  system,  and  hand-operaled  devices 
between  the  supply  and  the  polyphase  motors  by  the  rota- 
tion of  any  one  of  which  polyphase  currents  are  derived 
from  the  continuous  supply  and  transmitted  to  the  poly- 
phase motors.    (See  cut.) 

647,945.  Support  for  Electric  Conductors.  Thomas 
J.  Cope,  Philadelphia,  Pa.  Application  filed 
February'  2,  1900. 

The  support  consists  of  a  standard  provided  with  open- 
ings and  arms  fitting  into  the  openings. 

'147.046.  Electric  Igniter  for  Gas  Engines.  Walter 
H.  Cotton,  Chicago,  111.  Application  filed  June 
26,   1899. 

The  igniter  combines  an  electric  circuit,  an  electro- 
magnet in  such  circuit  and  having  a  secondary  coil,  a  pair 
of  relatively  movable  electrodes  in  the  circuit  of  the  sec- 
ondary coil,  the  electrodes  being  controlled  by  the  elec- 
tromagnet. 

647,970.  Apparatus  for  Indicating  Leakage  of  Cur- 
rent from  Electric  Conductors.  Martin  Kall- 
mann, Berlin,  Germany.  Application  filed  De- 
cember 2j,  1898. 

Io  comb. nation  with  anelectrical  conductor  having  re- 
sistances at  different  points  is  a  differential  galvanometer 
having  one  winding  electrically  connected  with  the  con- 
ductor at  points  on  each  side  of  the  first  resistance,  and  its 
other  winding  electrically  connected  with  the  conductor  on 
opposite  sides  of  the  second  resistance,  with  rheostats  in 
the  electrical  connections. 

''47,975.  Automatic  Feeding  and  Regulating  Device 
for  Machine  Tools.  Henry  A.  Liebert  and 
Emil  H.  Liebert.  Milnrow,  England.  Appli- 
cation filed  December  8,  1899. 

The  device  consists  of  a  rotary  cylindrical  former  or 
pattern  composed  partly  of  cylindrical  metal  and  partly  of 
insulated  cam-sbaped  sections  which  present  a  partly 
cylindrical  and  partly  curved  periphery,  combined  with 
an  electromagnetic  clutch,  the  former  being  adapted  to 
regulate  the  feeds  partly  mechanically  and  partly  elec- 
trically. 

647.980.  Electric  Elevator.  James  F.  Morrison  and 
Orlando  M.  Woodrow.  Wellston,  O.,  assignors 
of  one-half  to  Robert  F.  Goddard  and  Ellsworth 
E.  Moran,  Wellston,  O.  Application  filed  April 
io,   1899.  I    If      Ml 

Io  the  el»ator  combined  with  a  screw  rigidly  secured 
within  the  well,  are  a  cage  loosely  mounted  upon  the 
screw,  the  top  of  which  is  provided  with  two  perforated 
transverse  framing  members,  the  lower  one  of  which  is 
provided  with  a  step  bearing,  a  bearing  plate  secured  to 
[tie  under  side  of  the  upper  member,  a  feed  nut  upon  the 
screw  and  engaging  the  screw  throughout  the  length  of 
the  nut,  the  upper  end  of  which  nut  engages  with  the  plate 
and  the  lower  end  fits  within  the  step  bearing,  an  arma- 
ture upon  the  nut,  and  means  for  rotating  the  armature 
and  the  nut. 
I  j8,000.  Maximum  Meter.  Henry  O.  Westendarp. 
Saugus,  .Mas^.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  filed 
February  28,  1900. 

A  maximum  electric -recording  device  is  described 
which  consists  of  a  heating  chamber  containing  an  expan- 
sive substance,  a  beating  coil  in  operative  relation  thereto, 
a  compression  chamber,  and  a  bent  lube  rising  from  the 
heating  chamber  to  the  compression  chamber  and  afford- 
ing a  series  of  pockets  whereby  the  pockets  formed  by  the 
bends  of  the  tube  may  serve  to  hold  and  retain  tbe  liquid 
and  thus  preserve  an  indication  of  the  maximum  height  of 
the  liquid  and  of  the   maximum  reading  of  the  instrument. 

648,052.  Brush  Holder.  Edward  D.  Priest,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Jan- 
uary 27,  1900. 

In  the  brush  holder  are  guides  for  ihe  brush,  a  spring- 
pressed  brush  arm  comprising  a  casting  having  a  central 
hub  and  a  spring  arm  secured  to  the  hub,  a  spiral  spring 
coiled  around  tbe  hub,  with  the  ends  secured  at  points  be- 
tween the  brushes  and  support  for  tbe  spring  arm,  means 
for  adjusting  the  holder  on  its  support,  and  a  support 
which  is  designed  to  be  secured  10  a  hxed  part  of  the  ma- 
chine.    (See  cot.) 

648,057.  Third-rail  Insulator.  Edwin  \V.  Rice,  Jr.. 
Sclu-nectady.    N.    Y..  assignor   in   the   '  leoeral 


Issued  April  24,  igoo. 

Electric   company   of   New   York.     Application 
filed  February  20,   1900. 

Tue  insulator  consists  of  a  support,  an  insulating  body, 
means  for  permitting  vertical  motion  between  the  support 
and  the  body,  and  means  for  attaching  the  rail  to  the 
body. 

648,069.  Burglar  and  Fire  Alarm.  John  W.  Culp, 
VVakarusa,  Ind.    Application  filed  April  18,  1899. 

The  device  is  operated  by  an  electromagnet. 

648,081  to  648,086.  Electric  Rail  Bond.  Constant 
F.  de  Redon,  New  York,  N.  Y.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.  Application  filed  August 
24,  1899. 

The  first  -mentioned  patent  describes  the  combination 
with  railway  rails  of  a  plate  of  conducting  material  con- 
necting tbe  sections  of  tbe  rails  and  contacting  therewith, 
the  soft  metal  protecting  the  plate,  and  a  spring  pressing 
the  plate  against  the  rail.  The  other  five  patents  are  simi- 
lar in  nature. 

648,092.  Electromagnetic  Electric-railway  Track 
Switch.  Philip  B.  Williams,  Washington-,  D.  C. 
Application  filed  October  5,  1899. 

Combined  with  the  pivotally  operating  switch  points,  the 
plow  and  the  main-circuit  rails  of  a  conduit  railway  are 
armatures  secured  to  the  switch  \  oints  and  extending 
down  beneath  the  road  bed,  electromagnets  arranged  ad- 
jacent to  the  armatures  to  move  the  switch  points  to  turn 
tbem  to  direct  a  car  from  a  straight  line  to  a  curve, 
extra  rails  on  opposite  sides  of  the  plow,  wire  circuits 
from  the  extra  rails  to  the  magnets,  shoes  on  the  plow  to 
contact  the  extra  rails,  an  insulated  wire  leading  from 
one  of  the  shoes  to  a  point  on  the  car.  and  a  switch  on  the 
car  to  open  and  close  the  circuit  between  the  insulated 
wire  and  the  return  wire. 

648,118.  Commutator.  Herman  F.  Stubenrauch, 
Chicago,  III.     Application  filed  February  6,  1900. 

The  commutator  is  composed  of  disk-like  sections,  each 
having  a  body  portion  of  insulating  material,  divided  to 
form  separable  parts,  and  segments  secured  to  the  periph- 
ery of  the  body  portions.  * 
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648,122.  Electric  Igniter  for  Explosive  Engines. 
William  F.  Davis,  Waterloo,  la,,  assignor  to 
the  Davis  Gasoline  Engine  Works  company, 
Waterloo,  la.     Application  filed   May  22,   1899. 

The  igniter  comprises  suitable  electrodes,  one  of  which 
is  movable  and  is  provided  at  its  inner  end  with  an  arm 
carrying  a  contact  point,  an  arm  connected  to  the  outer 
end  of  the  movable  electrode,  a  trip  plate  connected  to 
the  outer  arm,  a  block  connected  to  the  trip  plate  adja- 
cent its  outer  end  and  a  trip  rod  arranged  to  engage  the 
outer  end  of  the  trip  plate  and  to  be  released  therefrom  by 
the  block. 

648,144.  Electric-lighting  Apparatus.  Rufus  N. 
Chamberlain,  Depew,  N.  Y.,  assignor  to  Charles 
M.  Gould,  New  York,  N.  Y.  Application  filed 
November  20,   1899. 

Combined  with  a  generating  circuit,  a  lighting  circuit 
and  two  storage  batteries,  are  a  multiple  hand  switch 
having  two  sets  of  main  contacts  interposed  between  the 
generating  circuit  on  one  hand  and  the  batteries  and  the 
lighting  circuit  on  the  other  hand,  a  set  of  emergency 
contacts  interposed  between  the  batteries  and  the  lighting 
circuit,  and  a  switch  lever  adapted  to  connect  either  a  set 
of  main  contacts  or  tbe  emergency  contacts,  each  set  of 
main  contacts  having  two  contacts  arranged  in  the  gen- 
erating circuit  for  opening  or  closing  the  same  and 
having  also  a  group  of  battery  alternating  contacts, 
whereby,  upon  shifting  the  switch  lever  from  one 
set  of  main  contacts  to  the  other,  the  generating  cir- 
cuit is  alternately  connected  with  one  battery  and  the 
other  battery  with  the  lighting  circuit,  while  upon  engag- 
ing the  switch  lever  with  the  emergency  contacts  the 
generating  circuit  is  opened  and  both  batteries  are  con- 
nected in  multiple  with  the  lighting  circuit.     (See  cut.) 

648,171.  Door  Releaser.  David  F.  Latin,  Clinton, 
Mass.     Application  filed  March  2,  1899. 

An  apparatus  for  use  in  fire  stations  is  described  which 
combines  with  an  exit  door  through  which  the  fire  de- 
partment vehicles  must  pass  in  going  to  a  fire,  and  a  ve- 
hicle, :i  lockine  device  for  locking  the  door,  electric 
releasing  mechanism  for  the  locking  device,  an  electric 
circuit  for  the  releasing  mechanism,  the  circuit  leading 
from  the  door  to  the  vehicle,  and  a  circuit  closer  in  the 
circuit  located  immediately  adjacent  the  vehicle,  whereby 
the  door  may  be  unlocked  for  the  passage  of  the  vehicle 
by  the  driver  when  mounted  on  the  vehicle  ready  to  start. 


648,252.  Electric  Signaling  System  for  Railways. 
Manious  Garl,  Akron,  O.  Application  filed  No- 
vember  28,    1899. 

In  the  system  are  block  stations,  a  main  circuit  connect- 
ing the  same,  a  signaling  device  along  the  line  of  the 
track,  a  normally  open  branch  from  the  main  circuit  lead- 
ing to  the  signaling  device,  means  in  the  block  stations 
for  connecting  the  main  circuit  with  a  source  of  electric 
energy  and  means  actuated  by  a  passing  train  for  closing 
the  branch  circuit. 

648.273.  Brake  for  Electric  Motors.  Charles  A. 
Lindstrom,  Chicago,  111.,  assignor  to  the  Hewitt- 
Lindstrom  Motor  company,  Chicago,  111.  Ap- 
plication filed  November  16,  1899. 

In  the  brake  are  a  pair  of  similar  independent  brake- 
shoe  arms  disposed  on  opposite  sides  of  a  pulley  and 
having  their  free  ends  overlapped  and  then  bent  outwardly 
parallel  with  each  other  for  a  short  distance,  the  other 
ends  of  the  arms  being  attached  to  fixed  pivots  within  the 
casing  combined  with  a  cam  interposed  between  and 
directly  engaging  both  of  the  overlapped  free  ends  of  the 
arms,  and  adapted  to  simultaneously  force  the  ends  apart 
and  thereby  cause  the  brake  arms  to  clamp  the  pulley. 

648.274.  Controller  Switch.  Charles  A.  Lindstrom, 
Chicago,  111.,  assignor  of  two-thirds  to  John 
Hewitt  and  Thomas  C.  Hewitt,  Chicago,  111. 
Application  filed  February  8,  1900. 

In  an  electrical  controller,  combined  with  a  positive  and 
a  negative  post,  are  a  blade  pivotally  connected  at  one 
end  to  one  of  the  posts,  a  device  in  front  of  tbe  same  for 
pushing  the  blade  into  sliding  contact  with  the  other  post, 
and  means  positively  actuated  back  of  the  blade  for  re- 
moving it  out  of  contact  with  tbe  other  post  simultan- 
eously with  the  withdrawal  of  the  pushing  device  from  the 
blade. 

648,283.  Acetylene-gas  Generator.  Hans  P.  Niel- 
sen, Alameda,  Cal.     Application  filed  December 


An  electrical  device  is  arranged  to  automatically  cut  off 
the  supply  of  water  from  the  water  inlet  by  a  change  of 
water  level  in  the  generator. 

648.295.  Electric  Arc  Lamp.  William  E.  Pugsley, 
Lincoln,  Neb.  Application  filed  September  29, 
1899. 

In  combination  with  the  solenoid,  its  core,  and  an  in- 
sulated bow,  are  a  supporting  ring,  insulated  arms  ful- 
crumed  on  the  ring  and  pivotally  connected  to  the  bow, 
and  having  their  free  ends  terminating  in  the  sockets. 

648.296.  Electric  Clock.  Peter  M.  Ravenskilde,  Ca- 
bery,  111.     Application  filed  April  7,  1899. 

The  clock  combines  a  hands  train,  a  power  wheel  oper- 
atively  connected  therewith,  a  plurality  of  weights  co- 
operating with  the  power  wheel  and  adapted  to  be 
discharged  therefrom,  an  elevator  for  returning  the  dis- 
charged weights  to  the  power  wheel,  a  motor  connected 
operatively  with  the  elevator,  a  controlling  device  for  au- 
tomatically starting  and  stopping  the  motor,  tbe  controlling 
device  being  thrown  into  activity  by  a  discharged  weight, 
and  a  separate  device  operating  in  unison  with  the  elevator 
and  arranged  to  throw  the  controlling  device  out  of  action 
when  the  elevator  delivers  its  weight. 

648.335.  Coin-freed  Electric  Meter.  Frederick  J. 
Beaumont,  London,  England.  Application  filed 
January  15,  1900. 

Combined  with  a  metering  mechanism  and  lamp  circuit 
are  a  controlling  switch  to  cut  oft  the  supply,  a  solenoid 
having  its  coil  connected  through  the  switch  in  the  lamp 
circuit,  a  lever  connected  to  the  solenoid  core  and  having 
a  contact,  a  series  of  resistances  swept  by  the  contact, 
and  a  resistance  contact  in  tbe  path  of  the  switch  and 
connected  to  the  series  of  resistances,  and  a  shunt  circuit 
including  one  or  more  of  the  latter,  the  resistance  contact 
and  the  coil  of  the  solenoid. 
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648,367.  Fire-alarm  System  and  Apparatus.  Rich- 
ard A.  Smith,  Norfolk,  Va.  Application  filed 
August  31,  1899. 

In  tbe  system  are  a  series  of  loops  extending  out  from  a 
central  station  and  containing  signal-sending  and  signal- 
receiving  devices,  a  local  circuit  and  responsive  devices 
therein  at  the  central  office  under  the  control  of  all  the 
loops,  a  second  local  circuit  and  a  series  of  relays  in- 
cluded tbeiein,  controlling  contacts  in  the  various  loops, 
and  means  whereby  the  responsive  devices  in  the  first 
local  circuit  may  control  the  second  local  circuit. 

Design. 

32,597.  Telephone-instrument  Wall  Case.  William 
I).  Gharky,  Philadelphia,  Pa.,  assignor  to  the 
Sun  Electric  Manufacturing  company  of  New 
Jersey.  Application  filed  February  17,  1899. 
Term  of  patent,  14  years. 
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North  Office  of  the  Chicago  Telephone 
Company. 

The  new  building  and  equipment  of  the  North 
office  of  the  Chicago  Telephone  company  at  275 
Chicago  avenue  may  be  accepted  as  typical  of  the 
hew  outlying  branch  exchanges  of  that  company. 
The  plant  was  first  put  into  service  on  April  14th, 
the  transfer  from  the  old  "North"  exchange  being 
effected  in  less  than  a  minute  by  the  ingenious 
method  described  in  the  Western  Electrician  of 
April  21st.  The  building  itself,  illustrated  by  Fig. 
2  on  the  next  page,  is  decidedly  attractive.  It  was 
designed  by  D.  H.  Burnham  &  Co.  and  constructed 
by  the  Jonathan  Clark  &  Sons  company.  It  is  of 
brick,  steel  and  terra  cotta,  with  tile  floors  through- 
out, and  in  every  respect  fireproof.  The  dimensions 
of  the  building  are  90  feet  by  55  feet,  two  stories  and 
basement. 

The  cable  terminal  entrance  from  underground 
conduits,  the  steam  plant,  etc.,  are  located  in  the 
basement.  The  wire  chief's  room,  containing  dis- 
tributing and   terminal  frames   (shown  in   Fig.   3), 


disconnect  the  wires.  If  the  operator's  attention  is 
needed  the  subscriber  may  flash  his  lamp  by  moving 
the  telephone  hook  up  and  down  three  or  four  times, 
and  this  signals  her  to  cut  in  and  inquire  what  is 
wanted. 

Calls  made  for  a  North  office  or  Dearborn  line 
are  completed  by  the  operator  directly.  Calls  made 
for  lines  in  distant  offices,  such  as  Main,  Central, 
Harrison,  Monroe,  etc.,  are  completed  by  the  op- 
erator over  trunk  lines  leading  to  those  offices.  At 
the  B  boards  the  operators  handle  the  calls  coming 
in  over  such  lines  from  distant  offices.  The  orders 
are  given  by  means  of  "call  wires,"  which  are  avail- 
able to  the  operators  in  the  distant  offices;  the  num- 
ber wanted  at  North  office  is  given  and  the  trunk 
operator  then  designates  a  trunk  line  by  number 
over  which  the  call  may  be  completed.  With  this 
trunk  she  tests  the  line,  and  if  it  is  not  busy,  inserts 
the  plug  and  presses  the  ringing  key.  This  key 
remains  depressed  and  rings  the  subscriber's  bell 
intermittently,  until  an  answer  is  received.  When 
a  plug  is  inserted  in  a  telephone  line  in  any  part  of 
the   switchboard,    current   is    put    upon    the    third 


One  of  the  principal  features,  the  incandescent  elec- 
tric light  as  a  telephone  signal,  was  invented  and 
used  in  the  service  of  the  Chicago  Telephone  com- 
pany in  1892. 


A  Year's  Imports  and  Exports. 

United  States  Treasury  statistics  for  the  fiscal  year 
ended  June  30,  1899,  show  that  during  the  year  the 
total  value  of  the  imports  of  carbon  pots  for  electric 
batteries  was  $17,227;  of  this  amount  we  exported 
$1,872,  leaving  a  net  importation  for  the  year  of 
$TS,355-  Of  carbons  for  electric  lighting  the  total 
import  was  g6,666  hundred,  at  a  total  value  of  $74,- 
553,  all  of  which  remained  in  the  United  States. 

The  total  importations  of  all  classes  of  merchan- 
dise for  the  year  amounted  to  $697,148,489,  and  of 
these  articles  copper  and  manufactures  of  copper, 
not  including  the  crude  ore,  amounted  to  a  total 
value  of  $4,832,753,  as  against  $3,120,565  in  1898. 
Copper  was  the  twenty-fifth  in  magnitude  of  all  the 
articles  imported  during  the  year.  The  imports  of 
unmanufactured  copper  free  of  duty  during  the  last 


FIG.   I.       NORTH    OFFICE    OF   THE   CHICAGO   TELEPHONE   COMPANY. — SWITCHBOARDS   IN   OPERATING    ROOM. 


power  and  battery  plants,  etc.,  is  on  the  west  half 
of  the  first  floor;  the  American  District  Telegraph 
office  and  public  telephone  on  east  half  of  the  first 
floor.  The  operating  office  occupies  the  rear  half 
of  the  second  floor  and  is  a  room  50  feet  by  50  feet. 
It  is  illustrated  by  Fig.   I. 

The  wires  enter  the  basement  in  underground  ca- 
bles, each  containing  200  pairs  or  400  wires.  They 
terminate  in  lead-covered  switchboard  cables,  which 
extend  to  the  main  distributing  frame,  which  pro- 
vides means  for  leading  any  underground  wire  to 
any  desired  number  in  the  switchboard.  The  switch- 
boards are  divided  into  two  classes.  First,  the  A 
boards,  at  which  calls  are  answered,  and  second, 
the  B  boards,  at  which  are  located  trunk  lines  com- 
ing from  other  branch  exchanges  in  the  city  and 
enabling  subscribers  in  those  exchanges  to  reach 
North  office  lines.  Each  subscriber's  line  termi- 
nates on  the  A  board  in  a  small  incandescent  lamp 
about  one-half  inch  in  diameter  and  a  trunk  jack,  in 
which  the  terminals  of  the  wire  may  be  reached. 
When  the  subscriber  takes  his  telephone  from  the 
hook  this  lamp  is  lighted,  the  operator  inserts  a 
plug  which  enables  her  to  answer  the  call,  and  the 
line  lamp  is  extinguished.  The  operator  completes 
the  call  with  another  plug  attached  to  the  first  by 
a  flexible  cord  and  provided  with  three  electrical 
conductors,  and  two  lamps  associated  with  this  cord 
inform  her  of  the  condition  of  the  call.  If  both 
lamps  are  extinguished  the  subscribers  are  talking 
and  the  operator's  attention  is  not  needed.  If  both 
are  lighted  the  subscribers  have  finished  and  have 
hung  up    their   telephones,   and   the    operator   may 


wire,  which  extends  throughout  the  board  and  is  as-  > 
sociated  with  each  line.  When  any  operator  desires 
to  make  connection  with  any  line,  she  taps  upon 
the  outer  ring  of  the  jack  .or  connecting  point,  and 
if  the  line  is  in  use  and  has  this  connection  upon  it 
the  operator  hears  a  sharp  click,  which  is  the  "busy 
test,"  and  shows  that  the  line  is  in  use  elsewhere 
in  the  office.  It  is  much  easier  for  the  operator  to 
insert  the  plug,  ring  up  the  subscriber  and  go  ahead 
with  her  business  than  to  give  the  "busy"  signal 
to  a  calling  subscriber,  but  the  busy  test  cannot  be 
disregarded.  In  Fig.  1  the  A  board  is  the  larger 
one  at  the  right;  the  B  board  is  on  the  left  of  the 
picture. 

In  the  wire  chief's  room  on  the  ground  floor  are 
located  the  gas  engine  and  electric  motors  used  for 
driving  the  dynamos,  which  in  turn  charge  the  stor- 
age batteries  from  which  all  the  current  used  for 
signaling,  talking,  lighting  lamps,  busy  test,  etc., 
is  derived.  The  relay  multiple  board  which  is  in 
use  in  the  North  office  represents  the  latest  develop- 
ment of  the  Bell  telephone  service.  It  has  been 
adopted  as  the  standard  for  many  large  exchanges 
throughout  the  country,  and  it  is  also  being  intro- 
duced in  London  and  Paris.  Three  other  offices  in 
Chicago — Central,  Harrison  and  Monroe — are  now 
operated  with  these  switchboards.  Main  office  will 
be  opened  some  time  in  June,  and  the  remainder 
of  the  Chicago  branch  offices  will  be  similarly 
equipped  before  the  end  of  this  year.  The  apparatus 
is  manufactured  by  the  Western  Electric  company 
of  Chicago,  and  many  of  the  new  features  were  first 
developed   in    Chicago   telephone-exchange   service. 


three  years  have  been  as  follows.    In  1897,  $1,144,- 
309.40;    1898,   $3,635,758.58;    1899,  $5,233,950.24. 

The  exports  of  domestic  merchandise  for  the  year 
include  $962  worth  of  carbon,  against  $994  in  1898 
and  $2,547  in  1897.  Carriages,  cars,  etc.,  for  electric 
railways,  $504,484;  5,910  tons  of  copper  ore  at  $440,- 
575,  and  $35,983,529  worth  of  manufactures  of  cop- 
per in  various  forms.  The  exports  of  electrical  ma- 
chinery were  valued  at  $2,736,110,  as  against  $2,052,- 
564  in  1898.  The  shipments  of  electrical  machinery 
were  from  the  following  ports:  New  York,  $2,093,- 
684;  Baltimore,  $300;  Boston  and  Charlestown, 
$256,492;  Philadelphia,  $10,806;  Puget  Sound,  $27,- 
053;  Detroit,  $77,392. 

Under  the  imports  of  merchandise  by  countries 
and  ports,  carbons  for  electric  batteries,  dutiable, 
were  imported  from  the  following-named  countries: 
Austria-Hungary,  $2,225;  France,  $14,964;  United 
Kingdom,  $1;  Dominion  of  Canada,  $31;  japan,  $6; 
total,  $17,227. 

The  imports  of  dutiable  carbons  for  electric  light- 
ing were  received  as  follows:  Austria-Hungary, 
10,920  hundred  at  $9,320:  Belgium,  22  hundred  at 
$51;  France,  278  hundred  at  $199;  Germany,  83,481 
hundred  at  $63,151;  Netherlands,  1,800  hundred  at 
$I,55/r,  and  the  United  Kingdom,  165  hundred  at 
$275.     Total,  96,666  hundred  at  $74,553. 

Our  distribution  of  electrical  merchandise  during 
the  year  was  as  follows: 

Carbons. — United  Kingdom,  $7Si  Dominion  of 
Canada,  $226;  Mexico,  $138;  Philippine  Islands, 
$525;  total,  $962. 

Cars,  Passenger  and  Freight,  for  Railways  Other 
than  Steam. — Germany,  $19,057;  Italy,  $4,459;  Neth- 
erlands, $225;  Russia,  Baltic  and  White  Seas,  $159; 
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United  Kingdom,  $189,735;  Nova  Scotia.  New 
Brunswick,  etc.,  $1,120;  Quebec,  Ontario,  Manitoba, 
etc..  Si  1,1 16;  British  Columbia.  $120;  Newfoundland 
and  Labrador,  $25;  Costa  Rica.  $8,928;  Guatemala, 
$4,000;  Honduras.  $56;  Nicaragua.  $57:  Mexico, 
$32,609;  British  West  Indies.  $435:  Cuba.  $503. 
Santo  Domingo.  $3,194;  Argentina,  $142,967;  Bra- 
zil. $32,176;  Chile,  $514;  Colombia,  $975;  Ecuador. 
$1,746;  British  Guiana.  $243:  Peru,  $2,006;  Japan. 
$1,400:  British  Australasia,  $35,848;  Hawaiian  Is- 
lands. $7,450;  British  Africa.  $330':  Egypt,  $60; 
total.  $504,484- 

Telegraph,    Telephone   and    Other    Electrical    In- 
struments.— Austria  -  Hungary,      $5,034;      Belgium. 


lands,  $538;  French  Africa,  $9,909;  Liberia,  $93; 
Portuguese  Africa,  $543;  Egypt,  $1,967;  all  other 
Africa,   $8,714;    total,   $4,309,180. 

Electrical  Machinery  and  Parts. — Austria-Hun- 
gary, $5,960;  Belgium,  $85,088;  Denmark,  $1,706; 
France,  $219,905;  Germany,  $279,618;  Italy,  $79,450; 
Netherlands,  $19,447,  Portugal,  $14,102;  Russia. 
Baltic  and  White  Seas.  $39,684;  Russia,  Black  Sea, 
$26,907;  Spain,  $3,326;  Sweden  and  Norway,  $12,036; 
Switzerland,  $1,458;  United  Kingdom.  $864,678; 
Nova  Scotia,  New  Brunswick,  etc.,  $0,366;  Quebec, 
Ontario,  Manitoba,  etc..  $248,489;  British  Columbia, 
$4,228;  Costa  Rica.  $4,981;  Guatemala,  $522;  Hon- 
duras. $535;  Mexico,  $131,730;  British  West  Indies. 
$54,247;  Cuba,  $5,825;  Dutch  West  Indies,  $126: 
Porto  Rico,  $3.7:5;  Santo  Domingo,  $2,360;  Argen- 
tina, $114,733;  Brazil.  $77,777;  Chile,  $4,568;  Colom- 
bia. $3,039;  British  Guiana,  $915;  Dutch  Guiana. 
$1,074;  Peru,  $10,696;  Uruguay.  $739;  Venezuela, 
$1,270;  China.  $17,548;  British  East  Indies.  $13,929; 
Dutch  East  Indies.  $189;  Hongkong,  $675;  Japan, 
.^86,904;  Korea,  $6,223;  Asiatic  Russia.  $3,268;  all 
other  Russia,  $574;  British  Australasia.  $58,374; 
British  Africa,  $139,855;  Canaiy  Islands,  $575; 
French  Africa,  $5,971 ;  Egypt,  $30,451 ;  all  other 
Africa,  $36,374- 

An  item  worthy  of  note  is  that  upon  the  total  im- 
portations of  carbons  for  electric  lighting  the  duty, 
at  90  cents  a  hundred,  on  a  total  importation  of 
84,951  hundred  at  $66,170,  amounted  to  $76,455.90 
or  an  average  ad  valorem  rate  of  115.54  Per  cent. 


all  its  appointments  and  includes  a  dining-car.  In 
purchasing  tickets,  delegates  should  be  particular  to 
obtain  a  certificate  from  the  ticket  agent  from  whom 
the  purchase  is  made,  as  in  the  absence  of  this  cer- 
tificate no  rebate  can  be  allowed  on  the  return  pass- 
age. In  case  the  number  of  delegates  attending 
should  warrant,  a  special  train  will  be  run  as  a 
second  section  to  the  train  named.  Tickets  can  be 
procured  at  any  ticket  office  of  the  Pennsylvania 
railroad  and  space  reserved  by  applying  either  to 
C.  O.  Baker,  Jr.,  master  of  transportation,  or  to 
Samuel  Carpenter,  eastern  passenger  agent,  1 196 
Broadway,  New  York. 


Eastern  Convention  Train. 

As  already  announced,  the  various  passenger  as- 
sociations have  granted  a   rate  of  a  fare  and  one- 


Hub-motor  Vehicles  for  Chicago. 

A  few  days  ago  the  Hub  Motor  Transit  company 
of  Chicago  was  incorporated,  under  the  laws  of  New 
Jersey,  with  a  capital  stock  of  $1,000,000.  The  com- 
pany purposes  to  establish  a  system  of  electrically 
propelled  omnibuses  in  Chicago,  running  from  the 
center  of  the  city  to  the  parks  on  the  North,  West 
and  South  Sides.  It  will  thus  enter  into  competition 
with  the  various  street-railway  systems  of  the  city. 
The  routes  to  be  followed  have  not  been  decided 
yet,  but  Michigan  avenue  and  Grand  and  Drexel 
boulevards  for  the  South  Side,  Jackson  and  Wash- 
ington boulevards  for  the  West  Side,  and  the  Lake 
shore  drive  and  Dearborn  avenue  for  the  North  Side 
are  in  the  minds  of  the  promoters  as  likely  to  be 
selected. 

Fifty  vehicles,  which  will  be  called  imperials,  will 
be  used,  15  running  to  the  West  Side,  15  to  the 
North  Side  and  20  to  the  South  Side.  These  im- 
perials will  seat  from  25  to  40  passengers  and  will 
be  dpuble-dccked.     The  design  of  one  said  to  have 


FIG.    2.       NORTH    OFFICE    OF    THE    CHICAGO     TELEPHONE 
COMPANY. 

$133,299;  Denmark.  $6,174;  France,  $454,818;  Ger- 
many, $412,995;  Gibraltar.  $218;  Greece,  $08;  Italy, 
S18.S89;  Malta',  etc..  $39;  Netherlands.  $52,054;  Por- 
tugal, $1,147;  Russia,  Baltic  and  White  Seas,  $29,- 
090;  Russia,  Black  Sea,  $5,194;  Spain.  $7,747;  Sweden 
ami  Norway,  $7,728;  Switzerland,  $827;  Turkey  in 
Europe.  $2,843;  United  Kingdom,  $950,426;  Ber- 
muda, $2,483;  British  Honduras,  $1,432;  Nova 
Scotia,  New  Brunswick,  etc.,  $24,678;  Quebec,  On- 
tario. Manitoba,  etc.,  $359,173;  British  Columbia, 
$41,515;  Newfoundland  and  Labrador,  $4,368;  Costa 
Rica.  $43,223;  Guatemala,  $12,254;  Honduras,  $3,093; 
Nicaragua,  $6,229;  Mexico,  $429,188;  Salvador, 
$11,758;  Miquclon,  $7.99;  British  West  Indies,  $65,- 
257;  Cuba.  $98,386;  Danish  West  Indies,  $169; 
Dutch  West  Indies,  $1,323;  French  West  Indies, 
$210;  Haiti.  $1,600;  Porto  Rico.  $12,743;  Santo  Do- 
mingo, $3,529;  Argentina,  $247,062;  Bolivia,  $225; 
Brazil.  $113,081;  Chile,  $25,622;  Colombia.  $35,011; 
Ecuador,    $10,471;    British     Guiana,     $4,078;    Dutch 


HUB-MOTOR    VEHICLES    FOR    CHICAGO, 


third,  on  the  certificate  plan,  for  delegates  and  their 
friends  attending  the  Chicago  convention  of  the  Na- 
tional Electric  Light  association,  to  be  held  May 
22d,  23d  and  24th.  Arrangements  have  been  made 
to  have  the  New  York  delegation  leave  on  Sunday, 


FIG     3. 
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Guiana  $1,348;  Peru,  $14,157:  Uruguay,  $4,768;  Ven- 
ezuela, $25,271;  Aden,  $587;  China,  $34,135;  British 
Knst  Indies,  $54,762;  Dutch  East  Indies,  $658;  Hong- 
kong, $19,576;  Japan,  $232,892;  Korea.  $20;  Asiatic 
Russia,  $1,183;  Turkey  in  Asia,  $431;  all  other  Asia, 
$12,322;  British  Australasia,  $177,524;  French  Oce- 
anica.  $428;  Hawaiian  Islands,  $87,850;  Philippine 
Islands,  $3,040;   British  Africa,  $55,986;   Canary  Is- 


May  20th,  via  the  Pennsylvania  railroad,  leaving 
West  Twenty-third  street  ferry  at  1:55  p.  m.;  Cort- 
landt  and  Desbrosses  streets,  2  p.  m.;  Brooklyn,  1:35 
p.  m.;  Philadelphia,  4:30  p.  m.;  Harrisburg,  7:20 
p.  m.;  Pittsburg,  1:10  a.  m.,  May  21st,  arriving  in 
Chicago  at  5  p.  m.  Monday.  The  railroad  fare  is 
$20  from  New  York,  and  the  berth  rate  $5,  making 
a  total  of  $25.    The  train   selected  is   first-class  in 


40-PASSENGER    OMNIBUS. 

a  carrying  capacity  of" 40  is  shown  in  Fig.  1.  Inside, 
the  vehicle  will  have  seats  along  the  sides  for  18 
passengers,  and  22  persons  will  be  accommodated 
on  top  by  seats  facing  outward.  The  omnibuses 
are  to  be  furnished  by  the  Hub  Motor  company  of 
Chicago,  a  manufacturing  concern  which  is  distinct 
from  the  Hub  Motor  Transit  company. 

The  striking  feature  of  the  construction  of  the 
vehicles  will  be  the  motor  equipment.  Each  of  the 
four  wheels  will  be  equipped  with  a  hub  motor, 
a  device  recently  patented  by  F.  J.  Newman  and  J. 
Ledwinka  and  manufactured  exclusively  by  the 
Hub  Motor  company.  All  four  wheels  act  as  drivers, 
thus  obtaining  the  greatest  amount  of  traction  pos- 
sible. Mr.  Newman,  who  is  also  chief  engineer  of 
the  Hub  Motor  company,  is  authority  for  the  fol- 
lowing   statement    concerning    his    invention: 

"When  traction  and  overload  factors  are  consid- 
ered, the  efficiency  of  a  four-motor  equipment  is 
greater  than  an  equipment  with  one  or  two  motors 
on  one  set  of  wheels  only.  In  designing  the 
strength  of  a  vehicle  motor,  it  is  necessary  to  con- 
sider that  the  motor  is  not  worked  at  its  full  ca- 
pacity on  a  boulevard,  but  perhaps  within  only  60 
per  cent,  of  its  normal  rating.  With  four  motors, 
grades  and  heavy  or  slippery  roads  are  traversed 
with  less  current  than  with  only  one  set  of  wheels' 
equipped,  and,  consequently,  the  total  horsepower 
can  be  less  with  a  four-motor  equipment  than  with 
the  other.  This  being  true,  the  Hub  Motor  com- 
pany can  run  its  vehicles  on  a  smooth  road  nearer 
their  rated  capacity,  and  hence  work  them  at  a 
higher  efficiency.  It  is  obvious,  then,  that  the  four- 
motor  equipments  run  more  economically  on  smooth 
roads,  as  well  as  on  grades,  and  on  muddy  and  slip- 
pery roads.  Outside  of  economy  in  current  con- 
sumption, slippage  with  this  equipment  is  not  known, 
which  makes  it  especially  desirable  in  the  winter 
time  on  the  snow  and  ice,  for  with  four  points  of 
contact  every  pound  of  weight  is  available  for  ad- 
hesion to  the  ground  and  the  slipping  is  done  away 
with.  With  a  four-motor  equipment  the  vehicle 
comes  to  speed  more  readily  than  with  other  sys- 
tems, and  hence  the  strain  on  the  batteries  is  re- 
duced to  a  minimum.  This  is  also  true  of  the  strain 
on  the  machinery,  and,  by  dividing  it  up,  the  strain 
is  greatly  lessened  and  the  repair  account  reduced. 
Everything  is  as  compact  as  the  bearing  in  a  bicycle 
hub  and  when  once  properly  adjusted,  the  motor 
and  gearing  cannot  get  out  of  order.  The  wheel, 
with  all  the  mechanism,  can  be  taken  off  as  a  unit 
in  a  very  few  minutes,  so  that  in  case  of  an  accident 
the  whole  vehicle  is  not  laid  up,  but  only  the  one 
disabled  wheel.  Another  unit  may  be  put  in  its 
place  temporarily,  or  any  ordinary  vehicle  wheel, 
and  in  that  event  the  other  wheels  will  drive 
the  vehicle  until  the  disabled  one  is  replaced.     By 
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enclosing  the  whole  mechanism  in  the  hubs,  it  is 
protected  from  water  and  dirt,  making  the  vehicle 
available  in  all  kinds  of  weather;  also,  it  may  be 
washed  as  an  ordinary  carriage,  without  any  fear 
of  getting  the  machinery   moist  and   disabling  it." 

Fig.  2  represents  a  cross-section  of  a  hub-motor 
wheel  for  a  runabout.  The  hub  is  "nine  inches  in 
diameter,  while  the  wheel  has  a  diameter  of  20 
inches.  These  dimensions  in  the  Hub  Motor  com- 
pany's surrey,  which  carries  four  persons,  are  11 
and  44  inches,  respectively.  The  motor  shown  has 
a  normal  rating  of  iM>  horsepower  and  has  four 
laminated  poles,  dovetailed  into  a  cast  yoke, 
which  also  acts  as  the  hub  of  the  wheel.  Wooden 
spokes  are  driven  into  flanges  cast  into  sockets  on 
the  yoke.  The  armature  is  made  up  of  laminated 
iron  and  is  provided  with  a  commutator  having  33 
segments.  Gearing  within  the  hub  gives  a  reduc- 
tion of  four  to  one,  but  by  having  both  the  armature 
and  field  revolve,  a  reduction  of  five  to  one  is  ef- 
fected. The  motor  is  designed,  it  is  said,  to  stand 
an  overload  of  100  per  cent,  for  half  an  hour,  150 
per  cent,  for  10  minutes  and  a  momentary  overload 
of  400  to  500  per  cent.  Including  the  gearing,  mo- 
tor, etc.,  the  whole  wheel  weighs  12S  pounds.  As 
will  be  seen  in  the  drawing,  the  motor  weight  is 
entirely  sustained  by  the  wheel  itself.  This  reduces 
the  axle  friction  and  results  in  a  saving  in  power 
consumed.  This  motor  is  designed  to  operate  on 
S5  volts  from  a  storage  battery  of  44  cells.  On  fine 
roads,  the  inventors  assert  that  a  speed  of  22  miles 
"an  hour  can  be  obtained  by  the  vehicle. 

The  construction  of  the  hub  motors  for  the  omni- 
buses is  essentially  the  same  as  for  the  runabouts. 
Each  motor  will  have  a  normal  capacity  of  six 
horsepower  and  is  designed  to  stand  overloads 
similar  to  the  motor  mentioned  above.  The  external 
diameter  of  the   hub   will   be    16  inches,   while   the 


FIG.  2.       HUE-MOTOR    VEHICLES    FOR    CHICAGO. — CROSS- 
SECTION    OF    RUNABOUT    WHEEL. 

wheel  will  be  40  inches  in  diameter.  The  relative 
sizes  of  the  hub  motor  and  wheel  can  be  judged 
from  Fig.  1.  Instead  of  33  commutator  segments, 
as  in  the  runabout  motor,  there  will  be  49.  Roller 
bearings  will  be  used  throughout,  while  the  smaller 
motors  are  equipped  with  ball  bearings,  as  shown 
in  Fig.  2.  An  expanding-shoe  brake  will  be  em- 
ployed, the  mechanism  all  being  within  the  hub. 
The  brake  in  each  wheel  will  be  operated  by  a 
system  of  levers  from  the  motorman's  cab.  Six- 
inch,  "punctureless"  Stodder  pneumatic  tires  will 
be  used.  Each  complete  wheel  will  weigh  500 
pounds.  The  motors  will  operate  on  a  voltage  of 
150  volts. 

The  batteries  will  contain  80  cells  and  will  weigh 
4,000  pounds  each.  The  dimensions  of  the  trays 
are  to  be  56  inches  wide,  74  inches  long  and  12V2 
inches  high.  Batteries  of  the  Helios-Upton  and 
Porter  types  will  be  experimented  with,  and  the 
one  best  suited  for  the  operation  of  the  vehicles  will 
be  adopted.  The  battery  trays  will  be  suspended 
under  the  carriage  frame,  and  instead  of  being  re- 
moved from  beneath  by  means  of  a  battery  pit,  will 
be  taken  out  at  one  side,  a  freshly  charged  set 
being  substituted  from  the  opposite  side.  In  this 
way  the  battery  load  will  at  no  time  be  taken  off 
the  springs.  Special  apparatus  has  been  invented 
for  this  battery  changing,  for  which  a  patent  has 
been  applied.  It  is  estimated  that  the  time  con- 
sumed in  removing  one  battery  ?r.d  placing  another 
will  be  less  than  a  minute. 

One  charge  of  the  battery,  it  is  believed  will  carry 
a  vehicle  such  as  shown  in  Fig.  1  30  miles  at  a. 
speed  of  12  miles  an  hour.  Three  speeds  will  be 
provided,  viz.,  three,  six  and  12  miles  an  hour. 
The  controller  will  be  similar  to  an  ordinary  street- 
railway  controller.  It  will  have  four  notches,  three 
for  the  operating  speeds  and  the  fourth  for  a  start- 
ing current.  This  starting  current  will  be  used  to 
magnetize  the   fields   of  the  motors  preparatory  to 
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starting  the  vehicle  on  the  next  notch.  The  motors 
will  be  connected  in  series  with  the  battery,  but  in 
parallel  with  each  other,  so  that  they  can  the  more 
readily  be  cut  out  in  case  of  accident.  The  control 
of  the  motors  is  effected  by  impressing  different 
voltages,  the  batteries  being  grouped  in  a  series- 
parallel  arrangement.  Each  controller  will  be  pro- 
vided with  an  operating-speed  lever,  a  reversing 
lever  and  four  switches  for  throwing  out  of  circuit 
the  different  motors.  By  removing  the  reversing 
lever  the  controller  mechanism  is  locked. 

A  bus,  such  as  shown  in  Fig.   1,  will  be  23  feet 
long  and  13  feet  over  all  in  height,  while  the  length 
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Palermo's  Electric  Railway. 

A  railway  with  some  peculiar  characteristics— a 
\ery  up-hill  sort  of  affair— exists  in  the  city 
of  Palermo,  Sicily,  connecting  Rocca  and  Monreale, 
two  local  points,  a  direct  distance  of  about  1,400 
meters,  with  grades  varying  from  seven  per  cent, 
to  12  per  cent.  It  is  a  portion  of  the  city  railway 
system. 

It  being  thought  impracticable  to  depend  on  sim- 
ple traction,  on  account  of  the  steep  grades,  a  unique 
combination  of  cable  and  trolley  methods  was 
adopted,    ■ 

The  system  comprises  two  tracks — one  double 
for  the  coaches  and  one  double  for  the  electric  loco- 
motives. The  former  is  one  meter  in  width;  the 
latter  is  0.54  of  a  meter. 

Two  locomotives  are  connected  together  by  a 
metallic  cable  24  millimeters  diameter,  in  wheel 
guides,  passing  over  a  drum  at  the  upper  end  of 
the  line,  as  shown  in  the  plan. 

At  the  lower  terminal  of  the  line  the  descending 


FIG.  3.      PALERMO  S  ELECTRIC  RAILWAY. — POWER    HOUSE. 

of  wheel-base  will  be  six  feet.  Platform  springs 
are  to  be  used  under  the  body,  which  will  be  con- 
structed of  wood  and  steel  on  a  steel  I-beam  frame. 
About  40  nine-candlepower  incandescent  lamps  will 
be  used  for  lighting  the  vehicle  inside  and  the 
headlight  in  front.  Each  bus  will  be  provided  with  a 
fender,  and  the  motorman  will  be  enclosed  and 
away  from  the  passengers.  The  total  weight,  un- 
loaded, will  be  about  six  tons.  The  selling  price  of 
such  an  omnibus  as  shown  in  Fig.  1    will  be  $8,ooo. 

A  central  charging  station  is  to  be  equipped  in 
the  center  of  the  city  and  a  contract  has  been  en- 
tered into  with  the  Chicago  Edison  company  for 
current.  The  Hub  Motor  Transit  company  says  that 
its  buses  will  operate  noiselessly  and  without  jolt- 
ing. Stopping  at  the  curbs,  they  will  allow  pas- 
sengers to  alight  direct  from  the  car  on  the  sidewalk. 
One  rule  will  be  "No  seat,  no  fare,"  no  more  than 
the  seating  capacity  being  carried  at  one  time.  The 
fare  will  be  five  cents  for  a  ride,  regardless  of  its 
length.  The  company  expects  to_  run  these  buses 
in  the  streets  of  Chicago  within  90  days.  A  three- 
minute  schedule  will  be  adopted  during  the  rush 
hours  of  the  day.  The  buses  will  begin  running 
at  5:30  in  the  morning  and  continue  till  1:30  at 
night.  They  will  be  handsomely  upholstered  and 
push-buttons  will  be  provided  at  each  seat. 

The  capital  stock  of  the  Hub  Motor  Transit  com- 
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TRAINS    IN    TRANSIT. 


-POSITION    OF 


locomotive  motor  follows  its  track,  going  below  the 
level   of  the   coach,   and   the   latter   passes    over  it. 

These  locomotives  have  single  motors  of  60  kilo- 
watts, which  drive  the  wheels  through  an  endless- 
screw  attachment  and  cog  gearing.  They  weigh 
J.$  tons  each.  The  coaches  weigh  8.5  tons  light  and 
11  tons  loaded.  These  are  equipped  with  two  mo- 
tors of  25  kilowatts  each. 

When  a  coach  is  ready  to  rise  the  grade,  it  passes 
the  locomotive  which  is  beneath  it,  and  waits  a 
signal  from  this  to  the  locomotive  at  the  top  of  the 
grade.  That  locomotive  comes  out  of  its  hiding 
place  ahead  of  the  car,   and   starts   down  the   line, 


fig.  2.     Palermo's  electric  railway. — interior  of  power  house, 


pany  has  nearly  all  been  subscribed,  say  Charles 
Berg  and  William  Eastland,  but  the  officers  have  not 
all  been  chosen.  Those  selected  thus  far  are:  Vice- 
president,  Charles  Berg;  secretary,  William  East- 
land; general  manager,  W.  A.  Lake. 


An  aggrieved  bookmaker  has  made  an  interesting 
addition  to  Henniker  Heaton's  pillory  of  telegraphic 
oddities.  His  complaint  is  that  "Le  Var"  is  charged 
by  the  authorities  as  two  words,  while  the  name  of 
another  horse.  "Ta-ra-ra-boom-de-ay,"  is  ac- 
cepted as  one  word  and  charged  a  halfpenny.  This 
beats  the  honorable  member's  "p.  m."  and  "M.  P." 
and  "St.  Peter"  and  "Peter  St.,"  which,  for  no  ap- 
parent reason,  are  charged  at  different  rates. — Lon- 
don Chronicle. 


and  as  the  two  locomotives  are  connected  by  cable, 
this  action  draws  the  lower  one  up  from  its  retreat, 
and  this  then  pushes  the  up-going  car. 

During  this  maneuver  the  locomotive  which  is 
descending  is  the  only  source  of  power.  When  the 
lower  car  has  reached  the  summit  the  locomotive 
is  detached  and  the_  car  goes  through  the  medium 
of  its  own  motors  over  the  rest  of  the  route  through 
the  city. 

The  speed  of  these  inclined-plane  movements  is 
about  eight  kilometers  an  hour.  The  locomotive 
motors  arc  shunt  wound.  The  descending  coach,  in 
case  of  necessity,  is  capable  of  assisting  in  the  de- 
scent. 

The  current  used  is  continuous  at  500  volts  and 
the  rails  are  utilized  for  a  return  of  the  current. 

The  sketch  (Fig.  1)  will  illustrate  the  description. 
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In  it  position  1  shows  arrival  of  the  coaches  at  the 
two  terminals  of  the  line  (A)  and  (B).  In  position 
2  the  ascending  car  is  ready  for  the  locomotive  to 
push  and  the  descending  car  is  ready  to  move.  In 
position  3  the  ascent  and  descent  commence.  The 
descending  locomotive  and  car  are  moving  inde- 
pendently  of  each  other.  Position  4  is  the  same. 
In  position  5  the  end  of  the  grade  is  reached.  In 
positions  6  and  7  the  cars  are  disengaged  and  proceed 
on  their  trips.  The  plan  shows  the  system  of 
switching. 

The  street  line  is  operated  in  connection  with  the 
Street-lighting  system  and  the  city  lighting  generally. 
The  aerial  line  of  the  railway  is  fed  by  eight  feeders 
having  a  length  of  eight  kilometers,  and  four  re- 
turn conductors,  connected  to  the  rails.  There  is 
also  a  Tudor  battery  of  196  elements,  with  a  capacity 
of  3,500  amperes  at  a  normal  rate  of  discharge  of 
800  to  900  amperes  for  three  hours. 

The  lighting  system  of  Palermo  is  three-wire,  with 
the  neutral  grounded.  The  potential  is  150  volts  at 
the  lamps.  It  cart  supply  44.000  lamps  of  eight 
candlepower. 

The  boilers  of  the  station  are  Babcock  &  Wil- 
cox, having  each  265  square  meters'  heating  surface. 
The  engines  are  three  compound  tandem  machines, 
of  400  to  550  horsepower,  making  115  revolutions. 

Figs.  2  and  3  are  views  of  the  interior  and  exterior 
of  the  central  station. 

The  facts  given  herewith  are  taken  from  L'Ener- 
gie  Electrique.  

Death  of  Charles  A.  Cheever. 

Electrical  men  will  receive  with  regret  the  news 
that  Charles  A.  Cheever,  formerly  president  of  the 


ander  Graham  Bell,  the  inventor  of  the  telephone, 
when  the  instrument  was  considered  nothing  but  a 
very  remarkable  scientific  toy.  Becoming  interested 
in  the  invention,  he  undertook  to  get  it  into  actual 
use.  After  much  effort  he  succeeded.  He  organized 
the  various  sub-telephone  companies  in  New  York 
state  and  erected  and  owned  the  first  telephone  line 
in  Xew  York  city.  It  ran  from  his  rooms,  at  No. 
89  Fifth  avenue,  to  the  house  of  E.  N.  Dickerson, 
in  Thirty-fourth  street.  He  afterward,  for  the  pur- 
pose of  demonstrating  the  commercial  value  of  the 
telephone,  connected  his  office  in  the  Tribune  build- 
ing with  the  American  Institute  Fair.  Over  this 
wire  could  be  heard  the  playing  of  the  band  at  the 
fair. 

He  was  interested  with  Thomas  A.  Edison  in 
Edison's  first  phonograph,  and  later  in  his  grapho- 
phone,  and  was  identified  with  the  formation  of  the 
North  American  Phonograph  company,  and  organ- 
ized sub-companies  in  different  parts  of  the  country 
to  introduce  the  graphophone.  He  organized  and 
for  several  years  was  president  of  the  Okonite  com- 
pany, manufacturer  of  insulated  wires  and  cables. 
He  was  also  identified  with  a  company  organized 
to  introduce  a  method  of  transmitting  telegraph  mes- 
sages from  moving  trains,  ^ind  conducted  experi- 
ments on  trains  of  the  New  York,  New  Haven  and 
Hartford  railroad.  These  experiments,  while  in  a 
measure  successful,  did  not  prove  commercially 
valuable. 

Mr.  Cheever  was  for  many  years  a  prominent 
figure  at  Delmonico's  in  Twenty-sixth  street.  He 
made  it  a  practice  to  dine  there  daily,  and  there  his 
friends  would  gather  to  meet  him.  His  coming  and 
going  always  attracted  attention,  as  did  all  of  his 


Fig.  2  is  a  nearer  view  of  the  Electricity  building 
and  the  electric  fountain.  At  the  time  the  photo- 
graph was  taken  both — the  fountain  especially — 
were  in  an  uncompleted  state.  However,  the  pic- 
ture gives  an  excellent  idea  of  the  general  arrange- 
ment and  design..  Only  the  smaller  basin  of  the 
fountain  is  shown.    The  larger  basin  is  seen  in  Fig.  1. 


COMMUNICATION. 

Electricity  Defined  as  Polarized  Atomic 
Affinity. 

To  the  Editor  of  the  Western  Electrician: 

From  common  everyday  observation  (for  its  man- 
ifestations are  of  everyday  life)  I  am  led  to  the 
conclusion  that  electricity  is  polarized  atomic  afiii:- 
ity;  i.  e.,  it  is  force,  pure  and  simple,  in  the  initial 
ci  embryonic  stage. 

I  reach  this  conclusion  from  a  consideration  of 
the  following  facts: 

First — Electricity  is  produced  by  certain  chemical 
reactions,  due,  I  believe,  in  a  greater  or  less  degree, 
to  the  unbalanced  chemical  cr  atomic  affinity  of  the 
elements. 

Second — In  electrolysis  it  produces  changes  op- 
posite to  those  occurring  to  produce  it. 

Third — The  great  difference  in  resistance  which 
different  elements  or  combinations  of  elements  pre- 
sent to  its  transmission. 

Fourth — Resistance  is  so  immensely  increased 
when  connections  are  not  atomic. 


PIG.    X.       OPENING    OF   THE   PARIS   EXPOSITION. — CHAMP   DE   MARS. 


Okonite  company  and  active  in  the  early  develop- 
ment of  the  telephone,  died  at  his  home  in  Far 
Rockaway,  near  New  York,  on  May  2d.  Mr.  Chee- 
ver possessed  a  keen  and  active  mind,  and  his  in- 
tellectual achievements  were  the  more  noteworthy 
.»s  they  were  accomplished  despite  the  handicap  of 
a  body  so  frail  and  undeveloped  that  an  attendant 
was  required  to  carry  him  everywhere  that  he  wished 
to  go.  From  an  appreciative  sketch  in  the  New 
York  Tribune  these  facts  are  taken: 

Mr.  Cheever  was  an  interesting  man  and  his  life 
was  unique  in  many  -respects.  Possessed  of  an  active 
brain,  determination,  energy,  pluck,  and  a  faculty 
for  organization,  he  utilized  every  power  to  the 
utmost.  Me  was  particularly  interested  in  the  de- 
velopment of  electricity  and  the  major  part  of  his 
life  was  devoted  to  the  exploitation  of  electrical  in- 
ventions. He  was  the  originator  of  many  electrical 
appliances,  which  he  patented.  Many  of  them, 
while  not  fundamental  in  their  character,  so  im- 
proved the  invention  of  others  that  they  were  gen- 
erally adopted. 

He  obtained  patents  on  electric  rock  drills,  elec- 
trical appliances  for  elevators,  telephone  appliances 
and  electric  fire  engines.  The  larger  part  of  his 
patents  were  for  improvements  to  telephones.  It  is 
.said  that  his  patented  inventions  numbered  more 
than  100. 

Mr.  Cheever  was  born  in  Boston  on  September 
7,  1852.  When  four  or  five  years  old  his  parents 
moved  to  New  York.  One  of  his  first  ventures  was 
connected  with  the  introduction  of  the  telephone 
in   New  York.     He  became  acquainted  with  Alex- 


movements,  because  of  the  manner  in  which  he  was 
carried  from  place  to  place. 

Mr.  Cheever  was  not  actively  engaged  in  business 
at  the  time  of  his  death,  having  retired  two  or  three 
years  ago.  He  never  married.  He  leaves,  besides 
his  father  and  mother,  two  brothers,  J.  D.  Cheever, 
of  No.  14  East  Thirtieth  street,  and  H.  D.  Cheever, 
now  traveling  in  Europe,  and  two  sisters,  Mrs.  John 
E.  Cowdin,  of  No.  13  Gramerc}r  place,  and  Miss 
Cheever  of  Wave  Crest,  Far  Rockaway. 


Opening  of  the  Paris  Exposition. 

Supplementing  the  account  of  the  opening  of  the 
Paris  Exposition  given  in  the  Western  Electrician 
last  week,  a  correspondent  at  Paris  sends  the  fine 
photographs  from  which  the  accompanying  repro- 
ductions arc  made.  Both  pictures  were  taken  on  the 
opening  day,  April  14th.  Fig.  1  shows  the  Champ  de 
Mars,  the  photograph  being  taken  from  the  Eiffel 
Tower.  The  people  are  waiting  for  President  Lou- 
bet  and  his  escort  to  depart  from  the  Salle  des  Fetes 
and  embark  on  the  trip  up  the  Seine.  On  the  right 
are  the  buildings  for  Science  and  Art,  Education 
and  Instruction,  Engineering  and  Transportation, 
and  Chemical  Industries,  in  the  order  given.  On 
the  left  are  the  buildings  for  Mines  and  Metallurgy, 
Textiles  and  Clothing,  and  Mechanics.  In  the  cen- 
ter are  the  electric  fountain  and  the  Electricity  build- 
ing. The  ornamental  stacks  at  each  end  of  the 
power  house  are  conspicuous.  In  the  rear  is  the 
Agriculture  and  Alimentation  building. 


We  know  that  electricity  is  closely  related  to 
heat,  which  is  defined  as  atomic  vibration — not  an 
element,  but  a  condition  or  property  of  elements; 
also  that  electricity  and  heat  may  be  changed  into 
each  other. 

It  is  my  opinion  that  all  phenomena  of  heat,  light, 
life  and  electricity  owe  their  initial  existence  to  the 
common  property  of  the  various  elements,  atomic 
affinity,  and  that  the  peculiarities  and  varieties  of 
each  are  due  to  various  elements  or  their  combina- 
ations   in   different  conditions. 

It  is  understood  that  nervous  impulses  and  elec- 
Irical  impulses  are  quite  similar,  the  former  being 
substituted  by  the  latter  with  very  interesting  results. 
It  is  not  believed  that  the  muscle  fibers  act  as  motors 
for  the  current,  but  that  the  current  produces,  as 
the  nervous  impulse  does,  the  unknown  chemical 
or  physical  change  or  both  in  the  fiber  which  causes 
the  shortening  of  the  muscle.  The  essential  re- 
quirements of  life  and  the  effects  of  various  drugs 
tend  to  lead  one  to  the  conclusion  that  life  is  prin- 
cipally a  chemico-electrolytic  process,  which  is  de- 
rived from  and  is  dependent  upon  the  atomic  affinity 
of  matter.  But  this  is  getting  too  deep.  I  only 
started  out  to  define  electricity.  Though  I  may  not 
have  thoroughly  accomplished  my  purpose,  if  I 
have  set  one  post  on  the  border,  I  have  done  some- 
thing. O.  S.   PROCTOR. 

Chicago,  April  28,  1900. 


The  Zenith  Electric  Light  company  of  Chicago 
was  recently  incorporated  by  C.  W.  Buckley,  Lewis 
J.  Osburn  and  William  G.  Husband,  with  a  capital 
stock  of  $15,000,  to  furnish  electric  light  and  power. 
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SCIENTIFIC  PROGRESS  ABROAD. 

Two  recent  French  discoveries  can  hardly  fail 
to  have  an  important  influence  upon  the  develop- 
ment of  wireless  telegraphy.  One  of  the  them  is 
due  to  C.  Tissot,  who  found  in  the  course  of  some 
signaling  work  between  Brest  and  Ushant  that  when 
the  coherer  substance  was  magnetic  and  the  coherer 
was  placed  in  a  magnetic  field,  not  only  was  the 
sensitiveness  increased,  but  the  durability  and  reg- 
ularity of  action  of  the  apparatus  were  very  con- 
siderably extended.  The  filings  may  be  of  iron, 
steel,  nickel  or  cobalt.  The  electrodes  may  be  mag- 
netic or  non-magnetic,  but  the  field  should  be  paral- 
lel to  the  axis  of  the  tube  and  not  too  strong,  as 
otherwise  the  decohering  process  is  retarded.  The 
distance  between  the  electrodes  may  be  increased 
five  or  even  10  times.  The  sensitiveness  is  easily 
regulated  by  altering  the  magnetic  field — a  circum- 
stance of  considerable  practical  utility.  If  the  mag- 
netic field  is  suppressed  while  the  coherer  is  still 
in  a  state  of  low  resistance,  the  latter  remains  in  a 
very  unstable  condition,  which  is  upset  by  the  least 
tremor.  By  controlling  the  magnet  with  a  relay 
from  the  coherer  circuit  the  coherer  might  be  made 
self-righting.  But  M.  Tissot  gives  no  details  of  ex- 
periments in  this  direction. 

An  even  more  important  discovery  is  that  by  T. 
Tommasina.  Last  year  he  described  a  highly  sen- 
sitive carbon  coherer,  which  could  be  made  to  de- 
cohere by  breaking  its  circuit.  He  has  since  found 
that  a  certain  kind  of  carbon  powder  does  not  even 
require  this,  but  decoheres  itself  automatically.  The 
kind  of  carbon  powder  used  is  that  employed  in  the 
microphones   of  the    Swiss   telephone   stations.     M. 


cathode  rays  in  so  many  respects,  he  argued,  then 
they  probably- are  composed  of  particles  which  are 
flot  only  deflected  by  a  magnetic,  but  also  by  an 
electric  field.  After  many  failures,  he  succeeded 
with  the  aid  of  an  electrostatic  field  of  enormous 
strength — a  billion  C.  G.  S.  units — in  deflecting  a 
radium  beam  to  the  extent  of  four  millimeters. 
Comparing  this  .with  its  magnetic  deviation,  the 
ratio  between  the  charge  of  each  particle  and  its 
mass  came  out  as  about  ioJ,  or  of  the  same  order 
as  the  ratio  for  cathode  particles. 

This  result  is  of  fundamental  importance.  Com- 
paring it  with  the  Zeeman  phenomenon,  we  find 
that  the  ions  of  ultra-violet  light  would  have  some 
such  charge-ratio.  But,  of  course,  no  comparison 
must  be  insisted  upon,  owing  to  the  rough  approxi- 
mation of  the  figures.  It  is  interesting,  however, 
to  note  that,  according  to  R.  J.  Strutt,  uranium  rays 
hold  an  intermediate  position  between  cathode  and 
Rontgen  rays  as  regards  magnetic  deflection.  To 
produce  a  curvature  of  radius  of  one  centimeter 
would  require  a  magnetic  field  of  315  units  in  the 
case  of  cathode  rays,  5,000  units  in  the  case  of 
uranium  rays,  and  at  least  60,000,000  units  in  the 
case  of  Rontgen  rays.  Whatever  may  be  the  surviv- 
ing view  with  regard  to  the  wave-nature  of  Rontgen 
rays,  Becquerel  seems  strongly  inclined  to  think 
that  the  rays  named  after  him  consist  of  projected 
particles.  The  rate  at  which  energy  is  radiated  by 
one  square  centimeter  of  a  radium  preparation  is  a 
few  ten-millionths  of  a  watt,  and  as  this  would  only 
require  the  expenditure  of  one  milligramme  of  mat- 
ter in  1,000  million  years,  the  apparent  absence  of  a 
decrease  in  weight  is  no  longer  mysterious. 


tween  the  few  strong  sparks  obtained  at  great  dis- 
tances and  the  upward  curving  flame  obtained  at 
short  distances  between  a  point  and  a  disk,  with 
the  aid  of  a  Wehnelt  interrupter.  The  new  dis- 
charge consists  of  fine,  wavy  spark  lines,  crossing 
at  very  short  intervals  in  fairly  regular  succession. 
The  wavy  sparks  are  really  spirals,  whose  origin 
is  at  present  doubtful.  They  do  not  seem  to  be  due 
to  any  kind  of  magnetic  action,  and  their  discoverer 
vaguely  suggests  a  difference  of  phase  between  suc- 
cessive sparks.  A  peculiar- feature  of  the  discharge 
is  that  successive  wavelets  are  displaced  toward 
the  disk,  at  the  rate  of  about  one  meter  per  sec- 
ond, which  is  known  to  be  that  of  the  "electric  wind" 
from  the  point. 

W.  F.  Barrett  has  discovered  a  valuable  thermo- 
electric alloy.  It  consists  of  68.8  parts  iron,  25  parts 
nickel,  five  parts  manganese  and  1.2  of  carbon. 
Twenty-five  strips  of  this  alloy,  coupled  with  pure 
iron,  give  an  electromotive  force  of  0.1  volt  when 
held  over  any  flame.  But  there  is  no  increase  of 
electromotive  force  after  a  temperature  of  250  de- 
grees has  been  attained. 

A  mixture  of  powders  for  Lichtenberg  figures 
which  gives  very  fine  results  consists,  according  to 
K.  Buerker,  of  five  volumes  of  flower  of  sulphur, 
one  of  powdered  carmine  and  three  of  lycopodium 
seed. 


References:  Tissot,  Comptes  Rendus,  April  2d;  Tommasina, 
do.;  Debierne,  do.;  Becquerel,  Comptes  Rendus,  March  26th; 
Curie,  ComDtes  Rendus,  March  5th;  Strutt,  Proc.  Roy.  Soc, 
March  3d;  Schwalbe,  Ann.  der  Pnys.,  No.  2;  Henderson,  Proc. 
Roy.  Soc,  April  4th;  Morris-Airey,  Phil.  Mag..  March;  Thomson, 
Phil.    Mag.,     April;    Eonty,    Electrician  (London),    March  23d; 


FIG.   2.       OPENING    OF  THE    PARIS    EXPOSITION. — ELECTRICITY    BUILDING    AND    ELECTRIC    FOUNTAIN. 


Tommasina  introduces  it  into  a  telephone  receiver. 
A  hole,  two  millimeters  in  diameter,  is  drilled  into 
a  plate  of  ebonite,  2.5  millimeters  thick.  It  is  filled 
with  the  well-dried  carbon  powder  and  closed  up 
with  plates  of  mica.  Two  german-silver  wires  are 
led  in  from  the  sides  and  press  against  the  powder, 
their  ends  being  about  one  millimeter  apart.  The 
wire  of  the  telephone  magnet  is  cut  and  the  coherer 
inserted.  One  dry  cell  suffices  to  work  the  coherer, 
the  impact  of  each  wave  being  indicated  by  a  very 
audible,  click  in  the  telephone.  M.  Tommasina 
proposes  to  insert  the  coherer  in  the  circuit  of  a 
Morse  instrument  and  so  solve  the  problem  of  the 
rapid  transmission  of  radiographic  signals. 

In  the  domain  of  Becquerel  rays  an  addition 
to  the  number  of  radio-active  substances  has  been 
made  by  A.  Debierne.  Up  to  the  present  we  have 
had  radio-activity  exhibited  by  uranium,  thorium, 
radium  (resembling  barium)  and  polonium  (resem- 
bling bismuth).  The  new  substance  is  called  ac- 
tinium and  belongs  to  the  iron  group.  Its  reactions 
resemble  those  of  titanium  and  it  is  obtained  from 
pitch  blende,  by  successive  treatment  with  the  re- 
agents used  to  isolate  the  iron  group,  followed  by 
sodium  hyposulphite,  hydrofluoric  acid  and  sul- 
phuric acid.  Its  rays  have  the  same  properties  as 
radium  rays.  M.  Debierne  supposes  that  actinium 
is  the  active  principle  of  thorium. 

Meanwhile  our  knowledge  concerning  these  and 
other  Becquerel  rays  is  being  rapidly  extended.  H. 
Becquerel  himself  has  followed  up  Curie's  discovery 
that  radium  rays  convey  a  negative  electric  charge, 
and  has  determined  the  amount  of  deflection  they  un- 
dergo  in   an   electrostatic   field.     If    they    resemble 


The  conve}-ance  of  an  electric  charge  by  cathode 
and  Becquerel  particles  lends  a  new  interest  to  the 
inquiry  as  to  whether  an  electric  charge  is  conveyed 
by  the  vapor  escaping  from  an  electrified  liquid,  as 
is  done  by  a  fine  charged  powder  blown  away  from 
the  main  mass.  The  supposition  of  such  a  loss  was 
the  basis  of  Exner's  theory  of  atmospheric  electric- 
ity, and  it  was  apparently  confirmed  by  some  results 
obtained  by  Pellat.  G.  Schwalbe  has  since  repeated 
those  and  other  experiments,  and  attained  a  clearly 
negative  result.  W.  Craig  Henderson  has  also 
proved  that  an  evaporating  metal,  like  boiling  so- 
dium, does  not  lose  any  charge  by  evaporation.  It 
appears,  therefore,  that  a  liquid  is  somehow  charged 
as  a  whole,  while  its  individual  particles  are  not. 

Another  interesting  controversy  is  that  about  the 
question  whether  there  is  such  a  thing  as  electric 
convection  of  the  charged  particles  in  a  vacuum  tube. 
J.  J.  Thomson  found  evidences  of  such  a  convec- 
tion in  a  mixture  of  chlorine  and  hydrogen  by  means 
of  the  spectroscope.  Morris-Airey  tried  to  dis- 
prove it  by  means  of  a  double  vacuum  tube,  having 
two  successive  sets  of  electrodes.  But  it  appears 
that  the  order  in  time  of  the  effects  observed  by 
Thomson  places  the  reality  of  the  convection  of 
chlorine  toward  the  cathode  beyond  all  reasonable 
doubt.  At  the  same  time  E.  Bouty  shows  that  no 
gas  conducts  like  an  electrolyte,  since  its  conductiv- 
ity is  only  established  by  a  breakdown  of  Its  resist- 
ance at  a  certain  limiting  electromotive  force. 
Herein  it  resembles  a  dielectric  like  glass  or  gutta- 
percha. 

A  hitherto  unknown  form  of  spark  discharge  has 
been  obtained  by  E.  Ruhmer.     It  is  intermediate  be- 


RuhmcT,    ElektrotecliD.    Ztschr.,  February    22d;    Barrett     Phil. 
Mag.,  March;  Buerker,  Ann.  der  Phys  ,  No.  3,  igoo. 


An  Electric  Railroad  in  Miniature. 

The  Blees  Miniature  Rapid  Transit  company  is 
the  name  of  a  company  which  is  building  a  unique 
electric  railway  at  Macon,  Mo.  The  road  will  be'  a 
mile  in  length  and  is  being  constructed  in  Mrs.  F. 
W.  Blees'  park,  under  a  duly  recorded  franchise 
granted  bythe  owner.  "The  officers  of  the  company," 
says  the  Topeka  Capital,  "are:  President  and  mo- 
torman,  Frederick  Blees,  aged  13;  vice-president, 
Alvin  Blees,  aged  io;  secretary,  Roy  Denslow,  aged 
13;  treasurer,  Willie  Blees,  eight;  assistant  superin- 
tendent, Raymond  Kirsch,  13.  The  company  is  cap- 
italized at  $10,000,  and  every  share  of  the  handsomely 
lithographed  stock  has  been  taken.  The  electric 
motive  power  will  be  supplied  by  the  academy 
power  house.  The  current  will  be  furnished  by  un- 
derground wires,  on  an  original  system,  designed 
by  D.  G.  Kirsch,  the  superintendent  of  the  con- 
struction. The  line  starts  at  the  park  entrance,  near 
the  Wabash  railroad,  runs  by  all  the  conservatories, 
over  the  embankment  around  the  lake  to  the  dancing 
pavilion  and  band  stand.  The  gauge  is  three  feet 
two  inches,  and  each  car  will  accommodate  eight 
passengers.  The  train  will  be  illuminated  by  col- 
ored electric  lights." 


The  Mound  City  Water,  Light,  Power,  Heat  and 
Manufacturing  company  of  Mound  City,  III.,  has 
been  incorporated,  with  a  capital  stock  of  $60,000,  by 
A.  J.  Dougherty,  G.  J.  Murphy  and  L.  D.  Stophet. 
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Many  American  electrical  men  who  have  not  the 
pleasure  of  the  acquaintance  of  the  Rajah  of  Koti 
v. ill  be  interested  in  the  knowledge  that  he  man- 
ayes  to  keep  cool  by  the  aid  of  an  American  electric 
fan.  Not  only  that,  but  his  unutterable  highness 
was  so  pleased  with  his  acquisition  that  lie  gave  an 
order  lor  $30,000  worth  of  the  fans,  to  be  dis- 
tributed as  presents  to  other  rajahs  in  his  own  and 
adjoining  dominions.  At  any  rate,  that's  what  a 
returned  salesman  says,  and,  of  course,  he  ought 
to  know. 


ll  will  be  well  for  the  telephone  men  connected 
with  the  older  companies  who  insist  so  strenuously 
that  the  telephone  is  a  "natural  monopoly" — that 
"a  telephone  monopoly  is  essential  to  the  highest 
quality  of  service" — to  remember  that  there  is  a 
large  class  of  persons  in  this  country  who  believe 
in  state  ownership  of  natural  monopolies  and  who 
treasure  up  all  such  declarations  to  add  to  their 
store  of  argumentative  ammunition.  If  it  is  true 
that  the  telephone  business  does  not  lend  itself  to 
competition,  the  last  analysis  of  the  situation  may 
be  as  disastrous  to  the  Bell  companies  as  to  the 
Independents. 


One  of  the  luxuries  of  very  rich  men  is  the  main- 
tenance of  "model  villages."  Model  villages  and 
model  cities  have  failed  to  attain  industrial  and 
economic  success  in  this  country,  but  they  are  in- 
teresting and  instructive,  because  they  provide,  usu- 
ally, the  latest  municipal,  sanitary  and  household 
improvements  to  people  of  limited  means.  For  in- 
stance, the  residents  of  the  village  of  Biltmore,  N.  C, 
which  is  owned  by  Mr.  George  Vanderbilt,  not  only 
have  their  houses  lighted  by  electricity,  but  they 
have  the  advantages  of  electric  heating  and  cooking 
also.  Electric  cooking  is  a  luxury  beyond  the  reach 
of  the  average  householder  at  the  present  time,  but 
Mr.  Vanderbilt's  villagers  enjoy  it  to  the  full. 


Electrical  power  transmission  has  been  developed 
to  a  really  remarkable  extent  in  this  country,  if  we 
can  trust  a  report  of  a  lecture  by  Sir  William  Preece 
that  appears  in  the  English  journals.  The  genial 
and  versatile  lecturer  is  credited  with  this  state- 
ment: "The  waterfalls  of  the  Highlands  may  work 
the  tramways  of  Glasgow;  Niagara  already  works 
those  of  Baltimore."  Inasmuch  as  Baltimore  is  325 
miles  from  Niagara  Falls  as  the  crow  flies,  we  be- 
lieve the  statement  to  be  incorrect.  Very  likely  Buf- 
falo is  the  city  intended  to  point  the  moral,  and 
the  error  probably,  and  perhaps  not  unnaturally, 
arose  from  the  fact  that  the  United  States  is  a  large 
country  and  the  further  coincidence  that  the  names 
of  both  the  cities  begin  with  the  same  letter. 


If  it  is  a  fair  question  to  ask — if  it  is  not  un- 
gracious— the  Western  Electrician  would  like  to 
inquire  in  what  respect,  electrically  considered, 
the  Paris  Exposition  is  so  far  in  advance  of  the 
World's  Fair  at  Chicago  as  the  lapse  of  seven  years 
would  lead  one  to  expect?  Chicago,  in  1893,  had  a 
great  object  lesson  in  electric  power  transmission, 
direct-connected  units,  an  elevated  electric  railroad, 
an  electrically  operated  moving  sidewalk,  electric 
automobiles,  electric  launches,  striking  effects  in 
electric  lighting,  electric  fountains,  alternating-cur- 
rent arcs,  and  many  and  varied  electric  spectacular 
attractions.  What  are  the  improvements  at  Paris  in 
1000?  Is  it  that  the  period  represented  has  less  to 
offer  in  the  line  of  advancement  or  have  the  French 
engineers  failed  to  rise  to  their  opportunity? 


Recent  advices  from  Port  Jervis,  N.  Y.,  on  the 
Erie  railroad,  show  that  the  gradual  introduction 
of  the  telephone  for  the  transmission  of  train  orders 
on  railroad  systems,  to  which  the  Western  Elec- 
trician has  several  times  referred,  is  proceeding.  A 
dispatch  from  Port  Jervis  states  that  the  Erie  Rail- 
road company  began  last  week  the  introduction 
of  telephones  to  supplant  the  present  telegraph  sys- 
tem in  its  block-signal  towers.  A  school  of  in- 
struction has  been  conducted  at  Port  Jervis  for  the 
last  month  for  the  purpose  of  instructing  men  in 
the  new  system.  It  is  alleged  that  the  reason  for 
the  railway  company's  new  departure  is  to  be  inde- 
pendent of  the  telegraph  operators,  who  are  form- 
ing a  telegraphers'  organization.  Whatever  the  mo- 
tjvc   for  the   introduction   of  the   telephone   by   the 


railroad  companies,  it  is  evident  that  the  change  is 
being  slowly  brought  about.  Possibly  the  telephone 
ib  not  adapted  to  the  exigencies  of  train  dispatching 
in  all  places  and  under  all  conditions,  but  there 
are  many  railroad  divisions  where  it  would  seem 
to  offer  the  preferable  system. 


Rhetoric  is  an  art  that  adds  much  to  the  ameni- 
ties of  life;  but  it  should  be  employed  with  cautious 
intelligence  when  dealing  with  industrial  subjects. 
A  foreign  writer,  dwelling  on  "a  danger  already  at 
our  threshold,"  and  quoted  by  a  United  States  con- 
sular agent,  writes:  "American  manufacturers  ex- 
port their  iron  and  motors,  their  machinery  and 
galvanic  wires  to  Cape  Colony.  Egypt,  too,  has 
Philadelphia  bridge  builders  on  the  scene.  Three 
hundred  railroad  coaches  have  found  their  way  from 
Jersey  City  into  the  land  of  the  Pharaohs,  and  elec- 
trical tramways  are  forged  in  the  foundries  of  Pitts- 
burg to  connect  Cairo  with  the  pyramids."  These, 
especially  the  last,  arc  fine,  swelling  sentences,  but 
one  is  tempted  to  inquire  what  "galvanic  wires"  are 
and  whether  it  is  true  that  electrical  tramways  are 
ever  forged  in  foundries.  Exact  statement  is  better 
than  high-flown  periods  in  cases  like  this. 


To  fit  up  a  charging  station  at  a  racetrack,  so  thai 
the  horseless  carriage  may  be  more  successfully 
employed  to  carry  visitors  to  horse-races,  seems  like 
one  of  life's  little  ironies.  But  that  is  what  has 
been  done  at  Morris  Park.  Hitherto  owners  of  elec- 
tric automobiles  have  been  unable  to  use  their  ve- 
hicles to  carry  them  to  the  Morris  Park  racetrack 
because  of  the  possibility  of  the  power  giving  out, 
with  no  means  of  renewing  it  either  at  Morris  Park 
or  at  any  point  between  the  track  and  New  York. 
Arrangements  have  now  been  completed  by  the  au- 
thorities of  the  Westchester  Racing  association 
whereby  this  difficulty  will  be  obviated  in  future.  A 
charging  station  is  to  be  established  upon  the 
grounds,  and  it  is  computed  that  an  electric  auto- 
mobile can  accomplish  the  journey  to  Morris  Park 
in  35  to  40  minutes  less  time  than  the  elevated  trains 
require.  This  appears  to  be  adding  insult  to  injury, 
from  what  the  equine  point  of  view  may  be  con- 
sidered to  be;  but  the  horse  may  comfort  himself 
with  the  reflection  that,  after  all,  it  is  merely  the 
drudgery  of  which  he  is  relieved  by  an  unfeeling 
mechanism.  It  is  not  to  be  believed  that  a  mere 
automobile  contest  will  ever  elicit  the  sympathy, 
excitement  and  interest  of  a  good  horse-race. 


There  is  pending  in  Congress  what  is  known  as 
the  Lodge  bill,  providing  for  the  reorganization  of 
the  consular  service  of  the  United  States  by  assuring 
a  greater  permanency  of  tenure,  promotion  for  good 
service  and  original  appointments  to  the  lowest 
grades  of  consulates  of  men  whose  fitness  for  the 
service  has  been,  in  a  measure,  tested  by  examina- 
tion. While  the  principle  of  this  bill — appointment 
and  retention  in  office  for  merit  only — is  praise- 
worthy, we  are  not  so  sure  that  in  the  particular 
case  of  the  consular  service  Congress  will  bring 
about  any  very  great  improvement  by  the  proposed 
reorganization.  Judging  by  the  work  accomplished, 
particularly  in  comparison  with  the  corresponding 
results  of  the  work  of  the  consuls  of  foreign  nations, 
the  United  States  consuls,  as  a  body,  are  rendering 
efficient  service  to  their  country.  They  are  in  office, 
most  of  them,  as  the  result  of  haphazard  political  ap- 
pointment, it  is  true;  but  as  nearly  every  American 
is  more  or  less  of  a  business  man,  the  frequent  ap- 
pointments of  wide-awake  citizens  fresh  from  the 
industrial  situation  at  home  have  not  worked  out  so 
badly.  It  is  to  be  remembered,  also,  that  the  class 
of  men  appointed  to  consular  positions  has  been 
improved  of  late  years.  Everybody  is  now  inter- 
ested in  foreign  trade  possibilities,  and  politicians 
are  sensitive  to  public  opinion.  The  present  sys- 
tem gives  our  consular  service  great  flexibility  and 
has  not  prevented  the  retention  through  a  long 
series  of  years  of  such  men  as  Mr.  Mason  of  Berlin, 
whose  reports  are  practical  and  helpful,  as  may  be 
judged  by  the  portion  of  one  of  them  given  in  this 
issue  of  the  Western  Electrician.  On  the  whole, 
we  think  that  Congress  should  give  very  careful 
consideration  to  the  subject  before  enacting  radical 
legislation  to  affect  our  consular  service,  which  i& 
quite  satisfactory  as  it  is. 
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German-American  Trade  Misunder- 
standings.1 

By  F^ank  H.  Mason. 

No  one  who  has  studied  dispassionately  the  nature 
and  causes  of  the  hostility  that  has  found  expres- 
sion more  or  less  generally  during  recent  years  in 
the  press,  legislative  assemblies,  chambers  of  com- 
merce and  various  industrial  and  political  associ- 
ations in  the  United  States  and  Germany  can  have 
failed  to.  see  how  much  of  this  mutual  distrust  and 
aversion  has  been  due  to  misunderstandings  growing 
out  of  mere  ignorance,  a  failure  to  comprehend  the 
many  customs  and  details  of  practice  in  respect  to 
which  the  two  peoples  differ,  radically  but  honestly, 
as  the  inevitable  result  of  diverse  traditions,  educa- 
tion and  racial  instincts. 

Notwithstanding  the  millions  of  American  citi- 
zens of  German  birth  or  lineage  who  inhabit  the 
United  States,  notwithstanding  the  throngs  of  Amer- 
icans who  come  to  Germany  year  by  year  for  pur- 
poses of  travel,  recreation  and  study  in  every  de- 
partment of  technical  and  scientific  learning,  and 
in  spite  of  the  vast  and  long-maintained  commerce 
between  the  two  countries,  their  peoples  are  in 
respect  to  many  things  strangers  to  each  other. 
Intelligent  Germans,  men  of  trained  judgment  and 
observation,  who,  like  the  delegates  to  the  recent 
commercial  exposition  at  Philadelphia,  go  to  our 
country,  and  study  for  the  first  time  its  methods 
and  resources,  come  back  with  opinions  so  changed 
that  they  are  jokingly  called  here  "Germans  who 
have  discovered  America."  On  the  other  hand, 
every  Bremen  or  Hamburg  steamer  brings  to  this 
country  Americans  whose  ideas  of  Germany  are 
derived  from  newly  arrived  emigrants,  who  still 
suppose  that  travel,  rents  and  costs  of  living  arc 
cheaper  here  than  at  home,  and  that  in  all  branches 
of  manufacture  except  those  in  which  hand  labor 
is  the  principal  element,  the  Fatherland  is  far  behind 
the  United  States. 

These  delustions  are  generally  harmless,  and  lead 
only  to  rude,  though  often  embarrassing,  awaken- 
ings on  the  part  of  those  who  entertain  them.  The 
real  injury  is  done  when,  through  such  ignorance 
of  misunderstandings,  business  interests  are  imper- 
iled, as  they  often  are,  by  disagreements  resulting 
directly  from  different  methods  of  practice  in  which 
each  country  thinks  its  own  system  the  best  and 
only  proper  one.  Americans — let  us  admit  it 
frankly — are  prone  to  consider  our  methods  the 
most  practical  and  best,  and  to  think  that  in  what- 
ever degree  those  of  other  nations  differ  from  our 
own  the  latter  are  wrong.  In  many  cases — perhaps 
a  majority — the  American  will  be  right  in  this  opin- 
ion, but  not  in  all;  and  his  acknowledged  suprem- 
acy as  a  master  of  practical  results  does  not  always 
entitle  him  to  be  peremptory  and  uncompromising. 
As  an  example  of  how  these  differences  may  affect 
a  special  branch  of  trade,  there  may  be  cited  certain 
variations  of  practice  in  the  construction,  rating  and 
use  of  electrical  machinery.  Three  years  ago,  and 
even  later,  there  was  a  promising  field  for  American 
d3'namos,  motors  and  other  electrical  appliances 
in  Germany.  This  was  because  electrical  develop- 
ment here  had  taken  on  a  new  impetus,  business  was 
prosperous,  and  the  three  or  four  great  German 
makers  of  electrical  machinery  were  working  up  to 
their  highest  capacity  and  obtaining  for  their  prod- 
uct far  higher  prices  than  then  ruled  for  similar 
machinery  in  the  United  States.  This  led  to  im- 
ports of  appliances,  which  were  sometimes  satis- 
factory, but  often  not  so,  for  the  reason  in  most 
cases  that  the  buyer  who  ordered  an  American  dy- 
namo, motor,  rheostat  or  other  apparatus  from  a 
German  engineers  estimate  of  what  was  needed  had 
different  ideas  on  certain  points  from  the  American 
builder  who  issued  the  catalogue  and  furnished  the 
machine.  Under  American  practice  electrical  ma- 
chinery is,  as  a  rule,  rated  up  to  its  maximum  ca- 
pacity. A  20-horsepower  motor,  for  example,  means, 
with  us.,  a  machine  which,  working  under  favorable 
conditions  .to  its  full  capacity,  will  do  that  amount 
of  work,  and  as  such  it  is  advertised  and  sold. 
But  in  this  country  the  efficiency  of  such  machine 
is  measured,  not  by  its  maximum,  but  its  average 
or  normal  daily  performance,  which,  as  machinery 
is  used  in  Germany,  may  be  15,  20  or  25  per  cent, 
below  the  maximum.  So  that  the  German  purchaser 
who  needed  to  have  a  load  of  20  horsepower  carried 
at  his  factory  day  by  day  throughout  the  year  and 
ordered  a  20-horsepower  American  motor  for  that 
purpose  would  be  disappointed,  would  feel  that  he 
had  been  deceived,  and  make  complaints  which  the 
American  would  refuse  to  entertain  because  "the  ma- 
chine was  a  20-horsepower  motor  when  it  left  his 
manufactory."  The  real  trouble  is  that  the  seller  and 
buyer  have  different  standards  of  rating  for  the  same 
machine. 

It  should  be  remembered  that  under  American 
practice  most  machinery  is  worked  far  hotter  than 
in  this  country,  and  the  same  is  mostly  true  through- 
out Europe.  If  in  Germany  an  electrical  machine 
becomes  too  heated  for  comfort  to  the  naked  hand, 
it  is  thought  to  be  too  warm;  whereas,  in  the  United 
States  the  same  machine  would  be  worked  up  to 
within  200  or  300  of  a  temperature  that  would  char 
cottcn-insulating  materials.  The  American  machine 
for  a  given  capacity  would  be  lighter  and  cheaper, 
but  it  would  not  do  under  European  conditions  the  ' 
work  that  would  be  expected  of  it  without  being 
crowded  to  a  point  which  would  be  considered  here 

1.     Part  of  a  report  from  the    United   States   consul-general  at 
Berlin. 


bad  practice.  This  is  not  saying  that  either  the 
American  or  the  German  method  is  right  or  wrong, 
but  that  they  are  different,  and  this  difference  should 
be  mutually  understood  and  taken  into  account. 

Moreover,  it  is  usual  in  the  best  constructed  elec- 
tric-lighting plants  in  Germany,  particularly  de- 
tached installations  for  factories  and  for  small  towns 
and  villages,  to  increase  the  voltage  (pressure)  of 
the  dynamos  35  to  40  per  cent,  above  that  used  for 
lighting,  for  the  purpose  of  charging  accumulators. 
For  example,  if  one  dynamo  is  used  in  an  installa- 
tion where  the  voltage  of  the  lamps  is,  say,  no,  it 
is  customary  to  run  this  dynamo  for  a  few  hours 
daily  at  150  or  155  volts  at  such  time  when  no  light- 
ing is  required  and  charge  an  accumulator,  and  then 
use  the  accumulator  for  supplying  the  lights  when 
only  a  small  percentage  of  the  lights  are  required, 
and  only  supply  the  lights  directly  from  the  dyna- 
mos when  a  large  percentage  of  the  capacity  of  the 
dynamo  will  be  used.  For  instance,  in  small  town 
lighting,  in  winter,  the  dynamo  may.  be  started  at 
1  p.  m.  and  operated  until  4:30  p.  m.  at  150  or  155 
volts,  or  its  full  capacity,  in  charging  an  accumulator. 
At  4:30  p.  m.  it  will  be  transferred  to  the  lighting 
circuits  and  operated  at  no  volts  until  10  p.  m., 
and  will  then  be  stopped  and  the  accumulator  will 
supply  whatever  demand  there  is  for  light  during 
the  night  and  the  early  morning.  Thus  the  dynamo 
and  engine  only  run  from  1  to  10  p.  m.,  or  nine  hours, 
but  lights  can  be  operated  at  any  time  except  for 
the  3%  hours  while  the  accumulator  is  being  charged. 
Where  there  are  several  dynamos,  one  will  be 
used  to  charge  the  accumulators  while  the  others 
are  supplying  the  lighting  demand;  and  in  these 
instances  the  steam  plant  and  engine  and  dynamo 
need  only  be  operated  for  about  six  hours  out  of 
the  24,  and  the  accumulators  will  supply  the  demand , 
at  other  times.  The  accumulator  in  this  instance  is 
charged  during  the  early  part  of  the  daily  run,  when 
the  demand  for  lighting  trom  the  dynamos  is  not  at 
the  maximum,  and  in  the  latter  part  of  the  daily  run, 
when  the  demand  is  decreasing. 

It  frequently  occurs  that  an  isolated  plant  is  in- 
stalled and  the  demand  for  current  soon  exceeds  the 
capacity  of  the  boilers,  engines  and  dynamos;  and 
then,  instead  of  increasing  these  parts  of  the  in- 
stallation, an  accumulator  is  installed.  The  accumu- 
lator is  then  charged  during  the  time  that  the  de- 
mand for  current  is  small — tor  instance,  during  the 
night  or  morning — and  when  the  maximum  demand 
for  current  occurs  the  accumulator  assists  the  dy- 
namos and  often  supplies  as  much  current  as  the  dy- 
namos; thus  the  maximum  capacity  for  supply  of 
current  is  doubled  by  the  use  of  the  accumulator. 
This  accumulator  practice  is  now  sometimes  met 
with  in  the  United  btates,  but  in  Germany  it  is  found 
almost  everywhere  in  small  installations. 

Now,  when  a  dynamo  is  purchased  in  Europe  for 
110  volts,  the  purchaser  generally  expects  that  it 
will  be  capable  of  operating  at  160  volts,  or,  at 
least,  that  if  he  increases  the  speed  it  will  operate 
satisfactorily  at  the  higher  voltage,  and  this  is  gen- 
erally the  case;  but  American  dynamos,  not  being 
built  for  these  conditions,  will  generally  not  give  the 
higher  voltage  without  increased  speed,  and  then, 
when  the  speed  is  increased  so  as  to  obtain  the  higher 
voltage,  they  will  frequently  at  this  higher  speed 
not  operate  satisfactorily  at  the  low  voltage,  but 
will  spark  or  regulate  badly.  When  the  American 
manufacturer  understands  the  conditions  generally 
required  to  be  fulfilled  in  Germany,  he  will  supply 
a  satisfactory  dynamo  from  the  German  standpoint; 
but  the  information  is  not  generally  conveyed  in 
the  order  which  he  receives  and  for  which  he  sup- 
plies a  standard  machine  from  the  standpoint  of 
American  practice. 

Again,  in  respect  to  rheostats,  which  are  used  here 
quite  differently  from  the  practice  at  home.  In  the 
United  States,  it  is  customary  to  start  motors 
quickly  and  to  move  the  lever  of  the  rheostat  over 
from  the  starting  to  the  full-speed  position  in  about 
15  seconds.  Many  American  rheostats  that  have 
been  sent  to  Germany  are  marked  to  the  effect  that 
they  will  only  carry  the  current  for  15  seconds. 
This  is,  however,  too  quick  a  start  from  the  German 
standpoint,  and,  as  heat  is  rapidly  accumulating  in 
the  rheostat  until  the  lever  is  in  the  final  position, 
if  it  is  not  designed  to  carry  the  current  for  this 
prolonged  time  it  will  burn  out  before  the  lever 
reaches  the  position  of  full  transmission.  The  rating 
of  rheostats  in  Germany  differs  materially  from  the 
standards  employed  in  the  United  States,  and  I 
have  seen  a  large  stock  of  these  instruments  of  stand- 
ard American  manufacture  which  had  been  thrown 
back  upon  the  Berlin  dealer's  hands  by  customers 
who  had  ordered  them  according  to  German  ratings 
and  found  on  trial  that  they  fell  short  of  the  desired 
efficiency. 

Another  fact  that  detracts  from  the  selling  value 
of  American  electrical  machinery  in  Germany  is  the 
plain,  simple  style  in  which  it  is  outwardly  finished. 
In  our  country,  makers  are  generally  content  to  put 
a  rheostat  into  a  plain,  black  iron  casing  and  to 
paint  a  motor  or  dynamo  in  dull-lead  color,  which 
is  laid  on  the  rough  casting  just  as  it  comes  from 
the  sand.  In  Germany,  on  the  contrary,  the  rheo- 
stat is  mounted  between  polished  plates  of  marble 
or  basalt,  with  handsome  brass  mountings,  so  that 
it  becomes  an  ornament  to  the  establishment.  The 
casings  of  motors  and  the  heavy  visible  parts  of 
dynamos  are  rubbed  and  filed  clean  and  smooth 
and  the  cast  surface  smeared  with  mastic,  which  is 
baked  to  the  hardness  of  enamel,  then  smoothed, 
painted,  striped  and  varnished  until  it  becomes  dec- 


orative. No  one,  of  course,  supposes  that  the  ma- 
chine is  any  better  for  this  outward  furbishing;  but 
it  becomes  thereby  more  attractive  and  presentable 
as  an  article  of  merchandise,  and,  above  all,  when 
offered  for  sale  here,  it  satisfies  the  German  idea  of 
how  such  a  fixture  ought  to  look. 

Finally,  the  American  system  of  price-lists  with 
discounts — which  in  some  cases  go  as  high  as  60 
per  cent. — is  very  generally  misunderstood  in  Ger- 
many. Catalogues  and  price-lists  subject  to  such 
discounts  and  with  a  foot-note,  "Prices  subject  to 
change  without  notice,"  are  scattered  through  this 
country  and  do  almost  no  good,  because  they  are 
inexact,  and  to  most  merchants  incomprehensible 
and  confusing.  Firms  and  companies  in  Germany 
which  are  devoted  to  export  trade  have  generally 
a  good  working  knowledge  of  foreign  languages, 
weights,  measures  and  values;  but  this  is  not  true 
of  importers,  who  are  the  parties  whom  American 
exporters  seek  to  reach. 

Nowhere  in  the  world  are  such  elaborate,  costly 
and  beautifully  illustrated  trade  catalogues  issued 
as  in  the  United  States;  but  if  the  text  shows  only 
in  English  the  dimensions  of  an  article  in  inches, 
its  weight  in  pounds,  its  value  in  dollars,  with  the 
fact  that  it  is  offered  at  "33^-j  and  10  and  5  per  cent, 
from  list,  f.  o.  b.  New  York,"  it  presents  a  problem 
before  which  the  European  merchant,  trained  to 
metric  weights  and  measures,  continental  currencies 
and  plainly  stated  prices,   recoils  in   despair. 

Hamburg,  Bremen  and  Cologne  are  the  best 
points  for  wholesale  agencies  for  the  sale  of  grain, 
lumber  and  raw  materials  generally;  Berlin  is  the 
principal  market  for  manufactured  products.  Mr. 
Robert  Ganz,  an  American  citizen,  has  at  21  Ganse- 
markt,  Hamburg,  a  European  bureau  of  American 
manufactures,  where  machinery,  tools  and  a  large 
variety  of  other  articles  of  American  manufacture 
are   sold  on  commission. 

In  many  lines  of  trade  there  are  practically  no 
jobbing  houses  in  Germany  and  retailers  obtain  their 
supplies  directly  from  the  manufacturers,  who  em- 
ploy traveling  salesmen  and  give  to  their  customers 
liberal  discounts  and  credits.  There  is  among  con- 
sumers little  or  no  prejudice  in  favor  of  home-made 
goods,  so  that  the  success  of  an  imported  article 
depends  directly  upon  its  quality  and  the  price  and 
terms  at  which  it  is  offered  to  trje  trade. 


Electrical  Possibilities  in  Spain. 

In  1899  the  imports  of  machinery  into  Spain 
amounted  in  value  to  101.930,639  pesetas,  or  about 
$20,000,000,  of  which  very  little  came  from  the 
United  States.  Spain's  machinery  industry,  on  the 
whole,  is  still  in  its  infancy.  The  principal  works,  in 
Barcelona  and  its  immediate  neighborhood,  are  not 
able  at  all  to  meet  the  requirements  of  the  country, 
and  importations  are  steadily  on  the  increase. 

Electricity,  especially,  is  making  great  strides. 
In  1899  the  imports  of  electrical  machinery  amounted 
in  value  to  more  than  $400tooo,  to  which  the  United 
States  contributed  but  $3,326  worth  in  direct  ship- 
ments. Spain  is  very  rich  in  powerful  rivers  and 
waterfalls,  and  quite  a  number  of  large  electric 
plants  have  been  erected  during  1899.  Since  the 
loss  of  her  colonies  Spain  is  making  the  most  stren- 
uous efforts  to  improve  the  technical  equipment  of 
her  industries,  and  in  this  electricity  has  taken  a 
conspicuous  part  during  the  last  two  years.  During 
the  last  18  months  not  less  than  16  sugar  mills,  some 
of  them  with  a  very  large  capacity,  have  been  built 
in  various  parts  of  the  country.  Many  of  these  mills 
are  fitted  with  electric  machinery  and  lighted  by 
electricity.  In  nearly  two  dozen  cities  horse  tram- 
ways have  been  or  are  now  being  converted  into 
electric  lines.  Spain's  mining  industries  are  im- 
portant. Coal,  copper  and  iron  are  worked  in  dif- 
ferent parts  of  the  country,  and  in  these  industries, 
too,  electricity  is  coming  more  and  more  to  the 
front. 

Great  efforts  are  making  by  the  great  Barcelona 
textile  industries  with  regard  to  general  improve- 
ments. Electric  light  has  been  introduced  into  a 
large  number  of  the  cotton  mills  during  the  last  two 
years.  The  teleohone  system  is  also  constantly  be- 
ing extended  and  improved.  The  coast-defense 
works  will,  at  many  ports,  undergo  radical  changes. 

Under  those  circumstances  it  would  doubtless  be 
advisable  to  keep  a  watchful  eye  upon  the  electrical 
development  of  Spain.  Hitherto,  England,  Ger- 
many, Switzerland.  Belgium  and  France  have  prac- 
tically divided  the  Spanish  machinery  trade  between 
them.  The  United  States,  as  already  stated,  has,  so 
far,  not  participated  to  a  direct  extent  in  this  trade. 
although  it  has  furnished  considerable  machinery 
sent  to  Spain  through  England.  The  Spaniard  is  a 
good  business  man,  and  he  will  doubtless  place  his 
orders  in  the  United  States  if  he  can  get  better 
goods  at  the  same  prices  as  those  now  supplied  by 
our  European  competitors.  Of  course,  American 
manufacturers  must  not  expect  large  orders,  or  any, 
from  our  intended  Spanish  customer  after  having 
simply  mailed  him  an  English  catalogue,  with  prices 
in  dollars,  weights  and  measures  in  pounds,  feet  or 
inches.  Unfortunately,  this  is  our  greatest  weak- 
ness. But  we  shall  never  get  at  the  Spanish  trade 
if  we  cannot  correspond  in  Spanish,  or  have  at  least 
our  catalogues  gotten  up  in  that  language.  If  we 
do  not  comply  with  this  prime  condition,  the  Span- 
ish merchants  will  doubtless  continue  to  place  their 
orders  in  England  and  on  the  continent.  G. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  or  tbe  Western  Elec- 
trician.] 

A  local  telephone  system  is  being  installed  for 
Renville,   Minn. 

The  Lanesboro  and  Pilot  Mound  Telephone  corn- 
1  any  has  contracted  for  a  line  between  those  places 
in  Minnesota. 

An   Independent  telephone  exchange  is  to  be  in- 
stalled at  West  Salem.  Wis.     The  Wisconsin  Tele- 
phone company  sought  to  install  one  there,  but  was 
en  on  prices  by  the  Independent  company. 

IT.  Flint  proposes  to  establish  a  telephone  ex- 
change in  Thief  River  Falls,  Minn. 

The  La  Crosse  (Wis.)  Telephone  company  has 
jn>i  completed  an  all-metallic  connection  with 
1'raine  du  Chieii,  Stoddard  and  other  points  in 
Si  •uthwestern  Wisconsin. 

The   Park   Region   Telephone  company  of  Alex- 
andria, Minn.,  has  ordered  a  new  switchboard,  the 
■  'lie  being  too  small. 

A  local  exchange  is  being  installed  at  Perham, 
Minn. 

The    Morris    (Minn.)     Telephone     company     has 
.lit  the  local  system  at  Hancock,  Minn. 

The  Black  Hills  Telephone  company  of  Harting- 
1.  hi.  Neb.,  is  an  applicant  for  a  toll  connection  with 
Sioux  City,  la.  The  company  may  seek  a  local  fran- 
chise also. 

The  Wisconsin  Telephone  company  finds  the 
amended  franchise  tendered  by  the  Kaukauna,  Wis.. 
council  not  to  its  liking,  and  has  stopped  all  work 
in  South  Kaukauna. 

E.  Hewett  of  Warren,  Minn.,  is  interested  in  es- 
tablishing a  local  exchange  at  Lakota,  N.  D. 

Work  is  soon  to  be  begun  on  a  new  exchange 
building  at  Fargo,  N.  D.,  for  the  Northwestern 
Telephone  Exchange  company. 

The  Greene  and  Western  Telephone  company 
contemplates  a  local  exchange  at  Mapleton.Minn., 
and  a  toll  line  to'Mankato,  Minn. 

The  officials  of  the  Wisconsin  Telephone  company 
have  assured  the  city  authorities  of  Oshkosh,  Wis., 
that  the  present  rates  for  service  will  not  be  increased 
for  five  years,  and,  if  possible,  they  will  be  reduced. 

The  Leon  (.la..)  Telephone  company  has  com- 
pleted a  toll  line   six  miles   northeast  for  farmers. 

The  Inland  Telephone  and  Telegraph  company  is 
an  applicant  for  a  local  franchise  at  Ellensburg, 
Wash. 

H.  E.  Pancost  succeeds  W.  P.  Hardy  as  manager 
of  the  Ottumwa  (la.)  Telephone  company. 

The  West  Liberty  Telephone  company  has  been 
incorporated  at  West  Liberty,  la.,  with  $10,000  cap- 
ital  stock. 

A  local  exchange  is  projected  for  Atlantic,  la.  It 
is  expected  to  provide  for  150  telephones. 

The  telephone  exchange  at  Pomeroy,  la.,  is  to  be 
enlarged. 

The  Board  of  Education  of  Superior,  Wis.,  has 
juined  in  the  attack  on  the  Bell  telephone  interests. 
The  board  has  ordered  all  Bell  instruments  out. 

The  automatic-telephone  exchange  at  Albert  Lea, 
Minn.,  is  to  be  built  over  into  a  manual  system. 

The  Fairmont  (Minn.)  Telephone  company  will 
establish  a  local  exchange  at  Madelia,  Minn. 

E.  Lomasney  has  resigned  as  manager  of  the  Du- 
luth  (Minn.)  Telephone  company,  to  go  to  Southern 
Idaho. 

The  Phcenix  Telephone  company  has  absorbed 
the  Rushford  Telephone  company  of  Rushford, 
Minn. 

About  50  employes  of  the  Mississippi  Valley  Tele- 
phone company  in  St.  Paul  went  on  a  strike  to  se- 
cure wages  due  for  the  past  two  months'  work. 

The  Clinton  (Wis.)  Telephone  company  is  about 
to  have  work  begun  on  its  local  exchange. 

The  Wisconsin  Telephone  company  is  an  appli- 
cant for  a  local  franchise  at  Glenwood,   Wis. 

The  Little  Wolf  River  Telephone  company  con- 
templates extending  toll  lines  to  Chippewa  Falls, 
Wis. 

The  Wisconsin  Telephone  company  will  rebuild 
its  toll  lines  from  La  Crosse,  Wis.,  to  Black  River 
Falls,   making   them   metallic. 

The  Martin  Telephone  company  of  Webster  City, 
[a.,  proposes  to  extend  a  metallic  line  from  Fort 
Dodge,  la.,  to  Gowrie,  thence  to  Lake  City.  An- 
olher  line  is  projected  from  Webster  City  to  Iowa 
Falls,  thence  north  to  Mason  City,  Lyle  and  Austin, 
Minn. 

Emmet  O'Brien,  general  agent  of  the  Iowa  Tele- 
phone company,  with  headquarters  at  Iowa  Falls, 
la.,  has  been  appointed  manager  of  the  Des  Moines 
office. 

The  Bell  Telephone  company  has  begun  work 
extending  its  toll  lines  west  from  Winnipeg,  Man. 
A  line  to  Biandon.  Man.,  will  cost  $35,000.  It  is 
expected  that  connection  will  be  made  with  United 
States  points  at  Neche,  N.  D. 

Tipton,  la.,  voted  to  grant  a  franchise  for  a  local 
telephone  exchange  to  Hall  Bros. 

The  Central  Telephone  company  has  withdrawn 
its  application  for  a  franchise  at  Pocahontas,  la  . 
and  the  Northern  Telephone  company  has  decided 
not  to  enter  the  field.  This  leaves  W.  B.  McClcllan 
alone  in  the  field  for  a  local  exchange. 


Bids  for  Chicago  Municipal  Telephones. 

In  accordance  with  proposals  and  specifications 
issued  by  City  Electrician  Eliicott,  five  bids  for  sup- 
plying the  city  "i  Chicago  with  approximately  1,500 
telephones  (transmitters  and  receivers)  were  opened 
"M    May   7th.     The   instruments . are  to   be   used   in 

nection    with    the   police   and    fire-alarm    service 

of  the  city.  The  specifications  called  for  "long-dis- 
tance" transmitters  or  instruments  equally  as  good. 
It  was  provided  that  some  of  the  instruments  shall 
be  of  the  common-battery  type,  some  arranged  to 
be  grounded  through  condensers,  others  mounted 
en  backboards,  and  still  others  provided  with  trans- 
mitter arms.  To  comply  with  present  conditions 
receivers  must  weigh  at  least  II  ounces,  to  op- 
erate gravity  switches.  All  instruments  are  to  be 
furnished  within  90  days  from  the  date  of  contract. 
The  approximate  number  of  instruments  required 
for  the  different  mountings  is  as  follows:  For  pa- 
trol boxes,  common-battery  system,  50;  for  patrol 
boxes,  condenser  system,  950;  for  transmitter  arms, 
75;  for  backboards,  165.  The  successful  bidder  must 
give  a  patent-infringement  bond.  In  response  to 
the  specifications  bids  were  received  as  follows: 


TELEPHONE  DECISIONS. 


Municipal  Police  Signal  company 
Chicago 

Stromberg-Carlson  Telephone  Manu- 
facturing company,  Chicago. 

Swedish-American  Telephone  com- 
pany, Chicago 

Eureka  Electric  company,  Chicago...  . 

Williams- Abbott  Electric  company 
Cleveland 


u 

5r- 

e  2 

"O  £ 

u? 

0(fl 

h< 

Each. 

Each. 

Each. 

S6.85 

57 -3S 

S7.10 

6.50 

7.00 

6-75 

3-25 

4.00 

3-25 

4.00 

4.00 

4.00 

3-75 

3.65 

3.28 

a" 

Each. 
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At  the  present  writing    the  contract  has  not  been 
awarded. 


Long-distance  Prospects  in  Virginia. 

From  a  prospectus  of  the  new  Long-distance 
Telephone  company  of  Virginia  the  following  state- 
ment is  taken: 

There  are  at  present  in  Virginia,  either  in  operation  or  in  proc- 
ess of  construction  and  soon  to  be  completed,  copper-wire  (or 
wire  equal  thereto),  metallic-circuit,  long-dislance,  Independent 
telephone  lines  from  Bristol  to  Roanoke  by  way  of  Abingdon, 
Marion,  Wytheville,  Pulaski  City,  Cbristiansburg  and  Salem,  a 
distance  of  150  miles;  and  from  Charlottesville  to  Richmond,  a 
distance  of  100  miles,  aggregating  250  miles.  The  Long-distance 
company  of  Virginia  has  before  it  for  immediate  construction 
first-class  copper-wire  (or  wire  equal  thereto),  metallic-circuit 
lines  to  the  following  points  and  such  others  as  may  be  hereafter 
determined  on:  From  Roanoke  to  Winchester,  by  way  of  Lex- 
.ington,  Staunton,  Harrisonburg  and  Woodstock;  from  Staunton 
10  Hot  Springs,  by  way  of  Goshen,  Clifton  Forge,  Low  Moor  and 
Covington;  from  Staunton  to  Charlottesville,  byway  of  Fishers- 
ville,  Waynesboro  and  Basic  City;  from  Roanoke  to  Lynchburg; 
from  Lyochourg  to  Charlottesville:  from  Alexandria  to  the 
Ricbinood  and  Charlottesville  line  at  a  point  near  Gordonsville. 
by  way  of  Manassas,  Culpeper  and  Orange;  from  Richmond  to 
Newport  News,  byway  of  Williamsburg ;  from  Newport  News  to 
Norfolk  and  Portsmouth,  by  way  of  Hampton.  Phcebus  and  Old 
Point;  from  Norfolk  to  Suffolk;  from  Richmond  to  Petersburg; 
from  Petersburg  to  tbe  North  Carolina  line,  by  way  of  Emporia, 
and  from  Petersburg  to  Waverley — an  aggregate  distance  of 
about  7C0  miles.  Of  this  distance  about  one-half,  or  350  miles, 
will  have  to  be  constructed  complete  and  outright;  the  remain- 
ing distance  is  already  covered  by  Independent  local  telephone 
lines  with  poles  of  sufficient  size  to  carry  long-distaoce  cross- 
arms  and  wires.  The  use  of  such  poles  for  this  purpose  can  be 
bought,  and  thus  insure  a  considerable  saving  in  cost  of  con- 
struction. The  company  should  also  reach  out  lathe  coal  fields 
of  Virginia  and  West  Virginia,  includiug  the  Flat  Top — or  Poca- 
hontas section — New  River,  etc.,  either  by  its  own  or  connecting 
lines.  An  examination  of  the  map  of  Virginia  will  demonstrate 
that  the  above-mentioned  long-distance  lines  already  existing 
and  projected  as  above,  will  practically  connect  all  tbe  couoties 
of  tbe  state,  except  a  few  on  the  south  side  and  a  few  io  the 
Northern  Neck. 


A  proposal  to  install  a  private  telephone  system 
for  the  public  schools  of  Chicago  is  discussed,  but 
it  is  said  that  the  Board  of  Education  has  not  money 
enough  at  its  disposal  to  make  the  improvement. 


In  Northern  Vermont. 

Away  up  in  Northern  Vermont,  near  the  interna- 
tional boundary,  the  Independents  are  not  idle. 
The  Vermont  People's  Telephone  company '  was 
granted  a  charter  in  the  fall  of  1S98.  It  installed  the 
first  telephone  in  Orleans  County'in  opposition  to 
the  New  England  Telephone  and  Telegraph  com- 
pany. Now  the  company  has  28  instruments  in 
Barton  Landing,  35  in  Barton  village  and  120  in 
Newport  and  West  Derby,  It  has  built  about  100 
miles  of  line  and  installed  300  telephones.  Mr.  D. 
Buchanan,  the  manager  of  the  company,  says:  "The 
People's  Telephone  company  of  Canada  connects 
with  us  at  Newport.  This  is  an  old,  established 
company,  having  something  like  1,500  telephones 
in  operation  in  the  Dominion.  The  friendly  feeling 
that  exists  for  us  on  every  hand  has  induced  others 
to  enter  the  field.  McGuire  Brothers  of  Albany 
built  quite  a  stretch  of  line  last  season,  with  the 
intention  of  wiring  Lamoille  County.  They  have  75 
telephones  installed.  There  is  already  a  stock  com- 
pany formed;  George  W.  Buzzell  of  Boston  is  man- 
ager. They  will  connect  with  us  at  Barton  and  build 
south  this  season  to  Wells  River,  wiring  the  in- 
termediate villages  and  branching  out  to  other  towns 
on  their  way.  The  poles  are  nearly  all  scattered 
at  this  writing.  This  company  is  made  up  of  some 
of  the  best  men  in  St.  Johnsbury." 


Value  for  Taxation. 

The  Supreme  Court  of  Ohio  holds,  in  the  case 
of  Slate  against  Halliday,  that  where  the  manufac- 
turer of  an  article  of  tangible  personal  property,  as, 
for  example,  a  hand  telephone  and  transmitter,  is 
protected  by  a  patent,  and  such  article,  when  manu- 
factured, is  not  put  on  the  market  for  sale,  but  its 
ownership  retained  by  the  manufacturer  in  himself, 
and  the  article  leased  or  rented  by  him  to  another 
for  a  valuable  consideration,  payable  to  him,  it 
should  be  taxed  as  his  property  at  "its  true  value 
in  money,"  although  that  value  is  enhanced  by  reason 
of  the  patent.  Its  true  value  in  money,  the  court 
maintains,  is  the  value  that  attaches  to  it  in  the  own- 
er's hands.  And  it  holds  that,  in  ascertaining  the 
true  value  in  money  of  such  property  in  the  hands 
of  its  owner,  every  fact  or  circumstance-  brought 
to  the  attention  of  the  person  or  officer  who  is 
charged  with  the  duty  of  fixing  that  value,  and 
which,  in  its  nature,  bears  on  the  question,  should 
be  considered  by  him,  one  of  which  circumstances, 
it  holds,  is  the  earning  or  rental  value  of  such  article. 


Liability  for   Delay  in    Delivering   Mes- 
sage Beyond  Terminus  of  Line. 

Desiring  to  communicate  the  intelligence  that  his 
sister  was  dangerously  ill,  to  their  father,  who  was 
temporarily  at  a  small  village  some  two  miles  be- 
yond the  terminus  of  a  telephone  line,  a  son  went 
into  an  office  of  the  telephone  company  in  his  home 
city  and  stated  to  the  operator  that  he  had  an  im- 
portant message  to  send  to  the  place  in  question. 
The  operator  called  the  company's  agent  at  the 
terminus  of  the  line,  and  put  the  son  in  communica- 
tion with  him.  The  son,  availing  himself  of  the 
instrument  and  connection  thus  afforded,  communi- 
cated his  message  to  the  agent,  who  agreed  to  de- 
liver it.  Thereupon,  the  operator  at  the  home  office 
demanded  65  cents  in  payment  of  total  charges,  be- 
ing 25  cents  for'  the  transmission  of  the  message 
over  the  line  and  40  cents  for  its  delivery  beyond. 
A  delay  in  the  delivery  of  the  message  from  after- 
noon until  the  following  morning,  and  after  the 
death  of  his  daughter,  caused  the  father  to  sue  the 
telephone  company  for  damages. 

The  principal  defense  of  the  company  was  that  it 
had  instructed  its  operator  not  to  receive  messages 
from  anyone,  to  be  by  any  agent  of  the  company 
delivered,  and  that,  therefore,  the  undertaking  of 
the  agent  at  the  terminal  point  was  without  author- 
ity and  not  binding  on  the  company.  But  the 
trial  judge  said  to  the  jury:  "In  the  opinion  of  the 
court,  this  instruction  to  employes  is  of  little  con- 
sequence, under  the  conceded  facts  of  this  case. 
If  the  company  knowingly  permitted  its  employes, 
over  its  own  wires,  to  make  such  arrangements  with 
customers,  ascertained  from  such  employes  the  cost 
of  delivery  beyond  the  terminus  of  the  line,  and 
there  collected  from  the  customer  compensation  for 
the  entire  work,  then  the  fact  that,  under  its  ar- 
rangement with  its  distant  operators,  they  were  to 
receive  the  pay  for  the  delivery  beyond  the  terminus, 
could  make  no  difference,  so  far  as  the  customer  was 
concerned;  and  the  negligence  of  such  operator,  if 
proven,  would  be  the  negligence  of  the  company 
itself."  And  this  charge  the  Supreme  Court  of  Ten- 
nessee holds  to  be  perfectly  sound. 

No  instruction  of  the  company  to  its  operators, 
however  formal  and  peremptory,  the  court  holds 
(Cumberland  Telephone  company  against  Brown), 
could  prejudice  the  relation  of  a  customer,  if  it 
knowingly  permitted  those  agents  to  conduct  its 
affairs  upon  a  plan  in  direct  conflict  with  that  in- 
struction. The  course  of  business  actually  pursued 
by  the  company's  agents  with  its  knowledge  was 
the  proper  and  legal  criterion  of  its  responsibility 
to  ;its  customers.  As  to  the  public,  its  legal  rela- 
tion was  that  indicated  by  its  recognized  course  of 
business,  so  long  as  the  iatter  did  not  contravene 
some  rule  of  positive  law  or  sound  public  policy. 
The  habitual  breach  and  disregard  of  the  instruction 
by  the  operators  of  the  company,  with  its  knowl- 
edge, amounted  to  a  practical  abrogation  of  the  in- 
struction, and  made  the  status  of  the  company  that 
which  its  real  course  of  business  imported.  This, 
the  court  adds,  was  equally  true,  though  the  com- 
pany was  not  bound  in  the  first  instance  to  receive 
and  deliver  messages  at  all,  but  only  to  furnish 
suitable  instrumentalities  for  verbal  communication 
between  separated  members  of  the  public;  for  it 
had  the  legal  power  to  assume  the  additional  duty, 
and  could  do  so  as  well  in  the  manner  indicated 
as  by  the  promulgation  of  formal  notice  of  such  pur- 
pose. Nor  does  the  court  consider  it  of  any  legal 
consequence,  under  the  circumstances,  that  the  home 
operator  may  have  told  the  sender  that  the  com- 
pany would  not  undertake  to  deliver  the  message, 
as  the  formal  statement  that  the  company  would  not 
undertake  to  deliver  the  message,  if  made,  must 
go  for  nothing,  in  the  face  of  the  undisputed  facts, 
which  showed  that  it  did  in  reality,  and  according 
to  its  custom,  undertake  and  agree,  by  its  agent,  at 
the  terminal   point  to  do  it. 

Besides,  the  court  holds  that  the  operator  would 
have  no  right  to  delay  delivery  on  the  supposition 
that  the  father  would  wait  for  the  train;  yet  it  re- 
verses a  judgment  for  $500  because  the  latter  failed 


May  12,  1900 

to  show  that-he  could  and  would  have  used  other 
means  to  return   home   earlier. 


Allegation  that  Pole  Is  Put  in  Thorough- 
fare Not  Enough. 

In  Cumberland  Telephone  and  Telegraph  company 
against  Cook,  the  Supreme  Court  of  Tennessee  holds 
that  the  simple  averment  that  the  pole  of  the  com- 
pany was  put  within  "the  chartered  right-of-way  of 
the  Harpeth  turnpike."  a  public  thoroughfare,  with 
which  the  person  making  the  averment  came  in  col- 
lision in  the  nighttime,  resulting  in  certain  injuries 
to  him,  does  not  constitute  a  cause  of  action.  The 
court  says  that  the  pole  might  have  been  placed 
within  the  right-of-way,  and  still  not  be  a  nuisance 
to  the  public,  and,  until  it  became  such,  it  would 
not  be  the  basis  of  an  actionable  wrong.  As  be- 
tween the  traveling  public  and  the  company  erect- 
ing the  pole,  all  that  could  be  required  was  that  its 
location  should  be  fixed  at  a  safe  and  convenient 
distance  beyond  the  margin  of  the  road  as  made 
and  used.  When  an  effort  is  made  to  hold  a  company 
liable  for  improperly  locating  its  poles,  the  question 
is,  "Is  the  safety  of  travel  endangered?"  If  not, 
then  one  who  is  driving  an  uncontrollable  team,  or, 
as  in  this  case,  riding  a  vicious  horse  in  the  night- 
time, comes  violently  into  collision  with  it,  and 
receives  serious  injury,  is  the  victim  of  a  misfor- 
tune, the  consequences  of  which  he  cannot  charge 
upon  the  company.  Moreover,  to  place  the  declara- 
tion beyond  fatal  objection,  the  court  holds  that  it 
is  not  enough  that  it  allege  carelessness,  etc.,  but 
it  is  essential  that  it  should  aver  some  fact  or 
facts  showing  carelessness,  wilfulness,  negligence,  or 
unlawfulness,  thus  advising  the  company  and  the 
court  of  the  grounds  of  complaint,  and  upon  which, 
after  a  plea  of  not  guilty,  the  parties  can  go  intel- 
ligently  to  the   jury. 


Farr  Solid-back  Transmitter. 

Independent  telephone  exchange  managers  will 
be  interested  in  the  new  solid-back  transmitter  man- 
ufactured by  the  Farr  Telephone  and  Construction 
Supply  company,  Chicago,  and  illustrated  in  the  ac- 
companying cuts.  This  transmitter,  the  Farr  com- 
pany states,  is  the  only  one  on. the  market  having 
an  aluminum  diaphragm.  It  is  claimed  that  this 
aluminum  diaphragm  gives  better  conductivity,  vi- 


WESTERN    ELECTRICIAN 

Telephone  Affairs  in  New  England. 

Boston,  May  5. — The  Bell  Telephone  company's 
April  statement  of  instrument  output  is  less  satis- 
factory to  the  stockholders  than  usual,  for  it  shows 
a  comparatively  light  net  result  for  the  month  com- 
pared with  the  business  reported  at  the  correspond- 
ing period  in  1S99.  *  Moreover,  the  net  output  for 
the  fiscal  year  to  date  is  running  lighter  than  it 
was  a  year  ago,  the  large  total  still  outstanding,  in 
contrast  with  the  April  total  of  the  year,  being  due 
to  gains  made  in  the  last  half  of  1S99  principally. 
Following  is  the  official  summary,  with  comparisons: 
April.  1901.         1893.         189S.  1S97. 

Gross  output 53-190        6mSi        29.254        20.426 

Returned 20.077        13.079        13.139  7.245 

Netoutput 33. "3  48.402  16,115  13.181 

December  21st  to  April  20th 

Gross  output 236.193  224.325  109,921  73,735 

Returned '•■■  83,i2t  54.804  51.697  28,156 

Net  output 153.072       I69,52r         58,5.24         45-579 

Total  outstanding 1,733,4641,294.767      996,034      817,868 

The  Boston  Stock  Exchange. has  placed  in  the 
"unlisted"  department  the  stock  of  the  American 
Telephone  and  Telegraph  company,  absorber  of  the 
American  Bell  Telephone  company,  "when  and  as 
exchanged  for  the  stock"  of  the  latter.  The  informa- 
tion given  in  this  connection  is  that  the  authorized 
capital  stock  of  the  absorbing  company  is  now 
$100,000,000,  and  the  following  list  of  directors  and 
officers  is  given:  President,  John  E.  Hudson;  vice- 
president,  Edward  J.  Hall;  treasurer,  William  R. 
Driver;  secretary,  Melville  Eggleston:  Charles  W. 
Amory,  Alexander  Cochrane,  Edward  P.  Meany, 
Joseph  P.  Davis,  Henry  S.  Howe,  William  D.  Sar- 
gent. 

The  annual  report  of  the  New  England  Telephone 
and  Telegraph  company  (Bell),  covering  the  opera- 
tions for  the  year  ending  December  31,  1899,  was 
issued  to-day.  It  shows  the  best  results  for  any 
single  year  in  the  history  of  the  company.  Com- 
parative earnings  and  expenses  in  detail  follow: 

1899.  1898.        Increase - 

Gross S3.946.354        S3.425.S58        $520,496 

Expenses 3,162.802  2,734,594  427,208 

Net 5   783,552       S   690.264       S  93,288 

Dividends 750,216  677,610  72,606 

Surplus S    33,336        S      12.653        $20,682 

Details  of  the  gross  revenue  include  the  following: 
Exchange  service.  $2,934,075;  toll  service,  5814,459: 
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Consolidation  in  New  Jersey. 


Fig.  2.     Aluminum  Disk. 
FARR   SOLID-BACK   TRANSMITTER. 


Fig.  3.     Sectional  View. 


"brates  better  and  is  especially  desirable  on  long, 
heavily  loaded  country  toll  lines,  where  it  is  said 
to  have  given  astonishing  results.  Fig.  1  is  a  view 
of  the  transmitter  complete.  The  aluminum  dia- 
phragm, to  which  is  connected  the  carbon  disk,  is 
shown  by  Fig.  2.  Fig.  3  gives  a  sectional  view  of  the 
transmitter.  The  device  is  very  carefully  adjusted 
throughout  and  the  manufacturer  claims  that  it 
is  impossible  for  it  to  get  out  of  order.  Only  the 
best  material  is  used,  but  nevertheless  this  trans- 
mitter is  said  to  be  the  cheapest  on  the  market.  The 
Farr  company  attributes  its  success  in  the  telephone 
business  largely  to  the  satisfactory  service  its  trans- 
mitters have  given  to  its  customers. 


Independent  Telephone  Emblem. 

The  small  illustration  show*n  herewith  is  an  im- 
pression from  a  new  electrotype  distributed  by  the 
Eureka  Electric  company, 
Chicago.  It  embodies  the  de- 
sign used  by  several  Inde- 
pendent state  telephone  asso- 
ciations. The  company  has 
added  the  words  "Independent 
System."  The  Eureka  com- 
pany says  that  it  will,  upon 
application,  send  one  of  these 
electrotypes,  gratis,  to  any  In- 
dependent company  for  its 
stationery.  Lapel  buttons  of 
the  same  design  will  also  be  sent  free.  The  Eureka 
Electric  company  is  at  work  upon  a  central-energy 
system  which  it  will  have  ready  for  the  market  within 
the  next  60  days.  It  says  that  this  system  will  con- 
tain several  important  improvements  over  anything 
ever  shown. 
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orivate-line  earnings,  $68,225;  messenger  earnings, 
$51,778;  interest,  $50,402,  and  miscellaneous  earnings, 
$21,610.  Under  expenses,  taxes  took  5640,107;  oper- 
ating, $652,075;  maintenance,  $1,384,258;  rental  and 
loyalty,  $220,724.  and  interest,  $201,512.  President 
Sherwin  says:  "The  past  year  has  been  one  of  un- 
precedented progress  in  development  of  the  business. 
There  were  13,270  subscribers  added  to  the  exchange 
lists.  The  largest  gain  of  any  previous  year  was 
5,524  in  1898.  The  total  number  of  subscribers'  sta- 
tions operated  at  the  close  of  the  year  was  58,691, 
as  compared  with  41,112  at  the  end  of  1898.  An 
important  change  in  the  operation  of  the  toll-line 
business  was  made  in  the  adoption  of  three  minutes 
in  place  of  five  as  the  initial  period  of  conversation, 
with  a  general  reduction  of  the  charges.  It  has 
come  to  be  a  recognized  fact  that  telephone  prop- 
erty, taken  as  a  whole,  with  the  exception  of  the 
ducts  for  underground  cables,  must  be  entirely  re- 
newed once  in  10  years.  Capital  stock  to  the  amount 
of  $983,100  was  issued  during  the  year  to  provide 
for  new  construction  and  $8co,ooo  for  acquiring  the 
Southern  Massachusetts  Telephone  company."  The 
balance  sheet  as  of  December  31,  1S99,  shows  total 
assets  of  $19,621,072,  of  which  $820,666  is  in  securi- 
ties, $1,365,997  in  accounts  receivable  and  $134,989 
in  cash.  The  accounts  payable  aggregate  $510,950, 
and  the  reserve  fund  amounts  to  $711, 78S,  and  the 
surplus  to  $1,148,234. 

The  Massachusetts  Telephone  and  Telegraph 
company  (Independent)  has  thus  far  secured 
40  franchises  in  Massachusetts,  principally'  in 
the  southern  part  of  the  state.  The  company  now 
has  a  clear  right-of-way  between  Boston  and  Spring- 
field. The  Boston  service  of  the  company  is  ex- 
pected to  be  in  operation  before  the  new  year.      B. 


The  officers  of  the  new  Pennsylvania  Independent 
Telephone  association  are:  President.  C.  W.  Kline. 
Hazleton:  vice-president,  Edward  Davis,  Philadel- 
phia; recording  secretary,  H.  B.  McNulty,  Cham- 
bersburg;  financial  secretary,  S.  H.  Brown,  Pitts- 
burg; treasurer,  Ward  R.  Bliss,  Chester.  The  exec- 
utive committee  consists  of  A.  V.  Dively  of  Ailina. 
George  R.  Bedford  of  Wilkesbarre,  H.  C.  Young  of 
Columbia,  J.  C.  Laudes  of  Norristown  and  S.  E. 
Wavland  of  Scranton. 


Wants  a  Name  That  Can  Be  Spoken  by 
Telephone. 

[From  the  New  York  Sun  ] 

White  Plains,  April  28. — Dr.  Makertich  Elezarian 
of  New  Rochelle  appeared  before  Judge  Lent  in  the 
County  Court  to-dajr  and  asked  permission  to  change 
his  name.  He  said  that  many  of  his  patients  who 
wanted  to  reach  him  by  telephone  were  unable  to 
pronounce  his  name.  He  was  born  at  Teheran. 
Persia,  in  1863,  and  is  a  United  States  citizen.  Judge 
Lent  signed  an  order  permitting  him  to  add  "Ran- 
dolph" to  his  present  name  on  and  after  May  27th. 


The  Eastern  Telegraph  and  Telephone  company, 
which  was  recently  incorporated  in  Trenton,  N.  J., 
has  absorbed  the  rights  and  franchises  of  the  South 
Jersey  Telegraph  and  Telephone  company,  which 
holds  a  franchise  in  every  county  in  South  Jersey. 
The  new  company  proposes  to  erect  and  equip  an 
exchange  in  Camden,  and  will  run  lines  throughout 
the  county.  The  company  will  also  have  connec- 
tions with  the  other  Independent  companies  of 
South  Jersey.  The  Atlantic  Coast  Telephone  com- 
pany of  Atlantic  City  is  one  of  the  branches  of  the 
new  company.  The  new  company  has  all  the  rights 
and  privileges  from  Cape  May  and  Atlantic  City 
to  Trenton,  and  steps  are  being  taken  to  secure  a 
terminal  in  New  York.  Among  the  principal  stock- 
holders of  the  new  company  are  J.  Wiilard  Morgan. 
John  J.  Burleigh,  Judge  Armstrong,  Sheriff  Baird 
and  other  prominent  men  in  Camden. 


GENERAL  TELEPHONE  NEWS. 

The  Erie  telephone  system  made  a  net  gain  of 
3,169  subscribers  in  April.  The  total  number  con- 
nected on  April  30th  was  120,772. 

The  Columbus  Citizens'  Telephone  company  now 
has  3,000  subscribers  and  is  still  adding  rapidly  to 
the  list.  It  bids  fair  to  become  one  of  the  most 
important  plants  in  the  state. 

The  Pacific  Coast  Telephone  system  made  a  net 
gain  of  2,012  subscribers  in  April.  The  total  num- 
ber connected  on  April  30th  was  73,196,  of  which 
j8,6S8  are  in  San  Francisco. 

The  Independent  Telephone  association  of  the 
Carolinas  met  at  Charlotte,  N.  C,  on  May  1st.  and 
adopted  the  by-laws  formulated  at  Gastonia  in 
March.     Methods  of  extension  were  discussed. 

The  Sunset  Telephone  company  is  an  applicant 
for  a  franchise  at  Whatcom,  Wash.  The  company 
has  conducted  an  exchange  there  for  12  years  with- 
out a  franchise.  There  is  a  strong  disposition  to 
withhold  the  franchise  unless  the  company  agrees 
to  put  in  a  modern  system. 

The  Orlando  (Fla.)  Telephone  company -is  ex- 
tending its  lines  into  the  country  in  various  direc- 
tions. It  is  at  present  at  work  on  an  extension  to 
the  south  of  the  city  to  Conway  and  the  turpentine 
camp  of  McQuaig  &  Beecham;  also  to  Pine  Castle 
and  the  turpentine  camp  on  the  Big  Cypress,  just 
east  of  Pine  Castle.  The  company  has  doubled  its 
number  of  subscribers  within  the  last  few  months. 


MANUFACTURERS     AND     DEALERS. 

The  Eureka  "Electric  company  of  Chicago,  in 
order  to  keep  in  close  touch  with  the  Independent 
telephone  companies  east  of  Illinois,  has  opened  an 
office  and  salesrooms  in  the  Stephenson  block  at 
Indianapolis,  Ind.  The  company  has  also  enlarged 
its  factory  at  McCordsville,  Ind.,  and  is  now  man- 
ufacturing some  new  devices,  including  a  new  re- 
ceiver and  transmitter,  and  a  new  desk  set.  The 
Eureka  switchboard,  which  has  won  for  the  com- 
pany its  record,  and  which  has  met  with  a  large 
sale,  has  several  new  features  embodied  in  it  that 
will,  the  company  avers,  still  further  increase  its 
popularity. 

The  new  Western  Telephone  Construction  com- 
pany, 153-159  South  Jefferson  street,  Chicago,  an- 
nounces that  P.  J.  Hertz  and  L.  G.  Bowman,  who 
have  severed  their  connection  with  the  Stromberg- 
Carlson  Telephone  Manufacturing  company,  are  now 
identified  with  the  new  management  of  the  Western 
company.  Messrs.  Hertz  and  Bowman  are  two  of 
the  best-known  telephone  salesmen  in  the  West  and 
their  ability  is  well  known  among  the  Independent 
telephone  men.  It  is  predicted  that  their  new  con- 
nection will  be  mutually  satisfactory.  The  new- 
Western  Telephone  Construction  company  has  been 
incorporated  under  the  laws  of  Illinois,  with  a  capi- 
tal stock  of  $250,000,  and  is  now  ready  to  do  business 
on  a  large  scale.  The  incorporators  of  the  com- 
pany are  William  C.  Heinroth,  Carl  E.  Sayler  and 
John  N.  Wilcox.  The  claims  of  the  creditors  of 
the  oid  company  will  be  paid  by  the  receiver  from 
the  proceeds  of  the  sale  of  the  company's  assets. 

The  Schmidt  &  Bruckner  Electric  company  of 
New  York  says  that  since  its  advent  in  the  manu- 
facture of  telephone  apparatus  over  three  years  ago 
its  business  has  steadily  growm  until  now-  it  ranks 
among  the  largest  of  the  telephone  manufacturers 
in  the  East.  The  company  has  been  compelled  to 
seek  larger  quarters  from  time  to  time,  and  it  now 
employs  several  hundred  hands  and  is  working  day 
and  night.  In  order  to  fill  the  large  number  of 
orders  now  on  hand  and  to  provide  sufficient  facili- 
ties for  increasing  its  factory  output  in  the  future 
without  the  necessity  of  moving,  the  company  has 
purchased  a  large  plot  of  ground  at  Weehaw-ken, 
N.  J.,  and  erected  a  substantial  building,  with  a 
complete  equipment  of  all  the  latest  machinery  for 
a  modern  factory.  The  main  factory,  at  135  Elm 
street,  New  York,  will  be  maintained  as  before. 
The  Schmidt  &  Bruckner  Electric  company  invites 
its  friends  to  call  at  its  New  York  offices.  The 
company  reports  it  is  already  receiving  a  large  in- 
crease in  the  demand  for  its  apparatus.  Its  single 
aim  from  the  beginning  has  been  to  produce  only 
the  highest  grade  of  telephone  apparatus,  and  it 
believes  that   its  success  is  due  to  that  fact. 
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Roth  Bros,  and  Their  Factory. 

Though  belonging  to  the  younger  element  of 
Chicago's  electrical  industries,  dating  only  as  far 
hack  as  ici_M.  Roth  Bros.  81  Co.  of  Chicago  have 
r]  ground  rapidly  and  now  rank  well  among 
the  leader-  i :  1  the  trade.  The  firm  is  a  strong  and 
enterprising  one  and  i t s  prospects  are  bright.  It* 
output  of  the  well-known   Roth  dynamos 

and  mo 

This  business  was  established  six  years  ago.  un- 
der the  style  of  Roth  &  Eck,     rhis  firm  was  com- 
of  A.  G.    Roth  and  C.  A.   Eck  and  located  at 
Market  street,  Chicago.     In  the  spring  of  1895 
C.   II.   Roth  succeeded  C.  A.   lick  and  the  style  of 
the  linn  was  changed  to  Roth   III"-.   &  Co.     In  the 
the  same  year  Li.  A.   Roth  became  interested 
in  tlie  firm  as  an  equal  partner,  and  since  then  the 
firm  ha-  been  composed  of  the  three  brothers.  A.  G. 
Roth    C    II.   Roth  and  (1.  A.  Roth. 

I  hough  commencing  business  with  but  very  lit- 
tle capital  and  at  a  time  when  most  business  enter- 
werc  suffering  reverses,  owing  to  the  hard 
limes,  these  three  energetic  brothers,  through  pluck 
lard  work,  have  built  up  an  excellent  business 
and  have  won  a  reputation  fur  the  workmanship  and 
di  sign  of  their  apparatus,  and  a  record  for  fair 
dealing. 

Starting  in  a  small  way,  in  a  room  JO  by  30  feet, 
but  a  feu  yen-  agi  .  and  with  but  limited  capital, 
the  firm  has  steadily  forged  ahead,  without  the  use 
of  outside  caj  ital  its  workshops  now  cover  a  space 
of  several  thousand  square  feet  and  the  plant 
modern  one,  in  which  economical  production 
is  joined  to  good  workmanship  and  efficiency.  The 
accompanying  illustrations  represent  various  de- 
partments of  their  factory. 

1  in  the  night  of  February  J.3.  1800,  the  shops  used 
by  Roth  Bro-.  6c  Co..  at  28-32  Market  street,  were 
destroyed  by  a  fire,  and  the  machinery  and  tools 
were  buried  in  the  ruins  of  a  seven-story  building. 
In  this  lire  many  valuable  drawings  and  patterns 
were  lost  However,  nothing  daunted,  the  firm 
immediately  took  up  quarters  at  their  present  loca- 
tion. 88-92  West  Jackson  street,  equipped  a  factory 
with  neu-  machinery  and  began  the  manufacture 
of  an  entirely  new  type  of  dynamos  and  motors. 
The  first  machine  of  this  new  type  was  shipped  in 
less  than  five  weeks  after 
the  tire.  This  was  quick 
work,  as  it  was  neces- 
sary to  design,  make 
drawings  and  patterns 
for  the  various  sizes  of 
this  new  type  of  ma- 
chine, the  designing  and 
building  of  many  special 
machines  and  tools  nec- 
essary  in  the  work  was 
also  '  imperative  before 
•the  machines  could  be 
completed. 


Charles  H.  Roth. 
ROTH    BROS. 


Allied  G.  Roth. 


The  sale  of  these  new  machines  has  met  with  suc- 
cess.  which  is  amply  proven  by  the  orders  constantly 
en  hand,  by  the  many  repeat  crders  Roth  Bros. 
1st  Co.  are  receiving  and  by  the  class  of  customers 
1  n  their  list.  The  apparatus  is  being  shipped  to 
many  parts  of  the  United  States,  and  to  Alaska, 
Canada  and  Mexico,  while  the  foreign  business  is 
constantly  on  the  increase  and  bids  fair  to  be  quite 
large. 

Alfred  G.  Roth,  the  senior  member  of  the  firm,  al- 
though a  thorough  American,  is  a  Swiss  by  birth, 
having  come  to  the  United  Stales  in  his  extreme 
youth.  Until  his  sixteenth  year  he  attended  the  public- 
schools  of  Indianapolis,  Dayton  and  Cincinnati,  O.. 
followed  by  seven  years  of  farming  in  Northern 
Alabama.  His  ambition,  however,  led  him  north 
again,  and  locating  at  Cincinnati,  O.,  he  followed 
various  trades.  He  has  been  a  resident  of  Chicago 
for  the  last  12  years;  the  largest  portion  of  this  time 
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he  has  devoted  to  the 
electrical  trade.  He  is  a 
thorough  business  man 
and  at  the  present  time 
has  charge  of  the  office 
business  of  the  firm  of 
which  he  is  a  member. 

Charles  H.  Roth,  the 
electrical  designer  of  the 
firm,  is  the  youngest  of 
the  brothers.  He  is  a 
native  of  Ohio,  attended 
school  in  Cincinnati,  O., 
and  was  for  over  10 
years  connected  with  the 
Consolidated  Time  Lock 
company  of  Cincinnati, 
as  an  expert  on  time 
locks  and  safe  work,  also 
doing  considerable  trav- 
eling for  this  concern. 
He  has  a  thorough  me- 
chanical training  and  is 


an  expert  designer  of  machinery,  electrical  and  other- 
wise, and  has  charge  of  all  electrical  work,  designing 
of  machinery,  construction  work  and  the  installation 
of  machinery. 

Gustav  A.  Roth  was  born  in  Switzerland,  but 
arrived  in  this  country  when  but  two  years  old. 
He  received  a  public-school  education  in  the  cities 
of  Indianapolis,  Dayton  and  Cincinnati,  and  was 
a  hard  student,  attending  night  school  when  avail- 
able, learning  drafting,  designing,  etc.,  also  taking 
a  course  in  mathematics.  He  was  also  identified 
with  the  Consolidated  Time  Lock  company  of  Cin- 
cinnati for  nine  years,  receiving  there  a  thorough 
mechanical  training  and  was  an  expert  on  time 
locks.  He  has  charge  of  the  mechanical  and  man- 
ufacturing department  of  the  present  firm.  Both 
C.  H.  Roth  and  G.  A.  Roth  took  a  course  at  the 
Ohio  Mechanical   Institute. 


Telegraph  Wires  on  Glaciers. 

In  a  communication  to  the  French  Academy,  pub- 
lished in  a  recent  issue  of  Comptes  Rendus  and  ab- 
stracted by  the  Engineering  Magazine,  the  veteran 
astronomer,  M.  Janssen,  gives  some  interesting  in- 
formation as  to  the  insulating  power  of  glacier  ice, 
as  developed  in  the  telegraph  work  conducted  in 
connection  with  the  Mont  Blanc  Observatory  dur- 
ing the  past  year.  These  investigations  were  con- 
ducted by  MM.  Lespieau  and  Cauro,  and  the  un- 
fortunate feature  of  the  work  was  the  fatal  accident 
to  M.  Cauro  almost  at  the  outset  of  the  experiments. 

The  undertaking  upon  which  the  studies  were 
made  consisted  of  the  connection  by  wire  of  the 
summit  of  the  mountain  with  the  Grands-Mulets, 
and  the  interesting  feature  of  the  experiment  was  the 
fact  that  the  naked  wires  were  permitted  to  lie  di- 
rectly upon  the  surface  of  the  glacier,  without  any 
support  or  insulation. 

The  wires  used  were  the  regular  French  govern- 
ment standard  of  galvanized  iron,  three  millimeters 
in  diameter,  and  the  length  of  the  line  was  about 
1,700  meters,  or  a  little  over  a  mile,  this  being  the 
distance  between  the  terminals,  and  hence  the  length 
of  each  half  of  the  circuit.  The  wires  were  laid 
directly  upon  the  surface  of  the  ice,  being  about 
five  meters  apart,  no  insulation  being  used  even 
where  they  came  in  contact  with  the  rocks  for  a 
few  meters  at  the  Grands-Mulets  terminal.  Having 
been  found  to  operate  satisfactorily  with  the  telegraph 
instruments,  they  were  tested  for  resistance  and  in- 
sulation. These  measurements  showed  that  the  in- 
sulation was  almost  perfect.  Galvanometer  deflec- 
tions on  the  line  at  points  distant  300,  600  and  1,700 
meters  from  the  lower  station  were  practically  iden- 
tical with  those  at  the  terminal,  and  the  resistance 
of  the  line,  as  tested  by  a  Wheatstone  bridge,  was 
found  to  lie  between  56  and  57  ohms,  while  with 
perfect  insulation  it  would  have  been  but  59  to  60 
ohms,  so  the  loss  was  insignificant. 

The  results  of  these  experiments,  while,  perhaps 
of  limited  application,  may  yet  prove  of  much  im- 
portance in  mountain-exploration  work,  since  it  is 
shown  that  telegraph  wires  may  be  laid  over  the 
ice  in  the  trail  of  an  exploring  or  military  party 
with  but  little  labor  or  cost. 

One  point  which  must  not  be  overlooked  in  this 
connection  is  the  influence  of  cold  upon  the  battery. 
The  resistance  varies  notably  with  the  temperature, 
probably  due  to  the  reduction  in  strength  of  the 
chlorhydrate  of  ammonia  caused  by  deposition 
of  the  salt.  Down  to  temperatures  not  lower  than 
16°  C.  the  electromotive  force  remains  practically 
constant,  after  which  the  solution  slowly  freezes. 
When  the  mass  has  become  solid  the  temperature 
continues  to  fall,  and  the  resistance  increases  enor- 
mously. These  points  must  be  taken  'into  account, 
especially  in  connection  with  electrical  measurements 
made  at  low  temperatures. 

In  view  of  the  fact  that  the  surface  of  a  glacier  is 
always  in  slow  motion,  the  permanency  of  a  tele- 
graph line  laid  upon  the  surface  of  the  ice  cannot 
be  insured.  M.  Janssen  promises  some  future  data 
upon  this  point,  which  must  necessarily  involve  ob- 
servations made  over  a  considerable  period  of  time, 
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but  as  such  lines  will  probably  be  laid  only  for 
temporary  purposes,  this  is  not  a  matter  ot  funda- 
mental importance.  . 


Wurts  Lightning   Arresters    for  Alter- 
nating Current. 

The  large  amount  of  capital  invested  in  electrical 
apparatus  has  demanded  efficient  protection  from 
risks  of  damage  and  interruption  due  to  lightning. 
Prior  to  the  introduction  of  modern  lightning  ar- 
resters, it  was  found  more  advantageous  to  shut  down 
an  electrical  plant  during  thunderstorms  than  to  run 
the  risk  of  continued  working,  but  now  lightning 
arresters  are  a  recognized  adjunct  of  every  electric 
installation. 

The  lightning  arrester  now  used  is  a  simple  spark 
gap,  one  terminal  of  which  is  connected  to  the  line 


FIG.     I.       WURTS    LIGHTNING    ARRESTERS. — DOUBLE-POLE 
NON-ARCING   METAL   STATION   ARRESTER. 

and  the  other  to  earth.  With  the  modern  high-po- 
tential circuits,  it  is  found  that  the  dynamo  current 
follows  the  static  discharge  across  the  spark  gap 
of  the  arrester,  causing  a  short-circuit  or  dangerous 
ground  on  the  line.  To  avoid  this  difficulty  arc- 
rupturing  devices  are  attached  to  the  lightning  ar- 
rester, which  interrupt  the  dynamo  current  without 
interfering  with  the  further  operation  of  the  light- 
ning arrester  as  a  discharging  device.  The  Wurts 
non-arcing  lightning  arresters  manufactured  by  the 
Westinghouse  Electric  and  Manufacturing  company 
were  the  result  of  extensive  theoretical  and  practical 
investigations,  with  the  object  of  devising  arresters 
which  should  offer  a  low-resistance  path  to  ground 
for  disruptive  discharges,  and  at  the  same  time  op- 
erate automatically  and  repeatedly  without  moving 
parts  and  without  interrupting  the  service.  In  ex- 
perimenting upon  this  apparatus  it  was  discovered 
that  if  the  electrodes  of  a  lightning  arrester  were 
made  of  zinc,  the  short-circuiting  arc  which  had 
heretofore  threatened  the  life  of  the  lightning  ar- 
rester absolutely  failed  to  be  maintained.  A  sub- 
sequent investigation  disclosed  the  fact  that  certain 
other  metals  exhibited  non-arcing  characteristics, 
namely,  zinc,  bismuth,  antimony,  lead,  magnesium, 
cadmium  and  mercury.     The  discovery  of  the  non- 


FIG.     2.       WURTS    LIGHTNING    ARRESTERS. — DIAGRAM     OF 
CIRCUIT      CONNECTIONS. 

arcing  metals  solved  the  problem  of  the  lightning 
arrester  adapted  to  the  requirements  of  alternating- 
current  circuits. 

The  Wurts  arresters  for  alternating-current  cir- 
cuits are  known  as  type  A,  type  C  and  type  R.  The 
construction  of  type  A  arrester  can  be  understood 
by  reference  to  Fig.  1.  which  consists  of  seven  non- 
arcing  metal  cylinders  insulated  from  each  other, 
each  1%  inches  long  and  three-fourths  inch  in  di- 
ameter. The  cylinders  are  mounted  on  a  marble  base, 
the  surfaces  being  knurled,  thus  presenting  hun- 
dreds of  confronting  points  for  the  discharge.     When 


installed  the  two  outer  cylinders  are  connected  to 
either  leg  of  an  alternating-current  circuit  and  a 
central  cylinder  to  earth,  thus  forming  a  double-pole 
lightning  arrester,  that  is,  one  arrester  protects  both 
sides  of  the  circuit.  When  the  lines  become  static- 
ally charged,  the  discharged  spark  passes  from  cyl- 
inder to  cylinder  from  the  line  terminals  to  the 
ground.  The  non-arcing  metal  will  neither  sustain 
an  arc  nor  become  fused  by  it,  and  all  possibility 
of  vicious  arcing  and  short-circuits  is  thereby 
avoided.  These  arresters  have  no  moving  parts,  no 
coils  to  impede  the  passage  of  the  lightning  dis- 
charge, and  nothing  that  requires  adjustment  or  in- 
spection. The  type  C  arrester  is  similar  to  type  A, 
but  instead  of  being  mounted  on  marble  it  is  en- 
closed in  a  weatherproof  iron  case  for  line  use.  The 
cylinders  are  placed  in  porcelain  holders.  Both  the 
above  types  are  used  for  alternating-current  circuits 
of  1,000  to  1.200  volts;  for  circuits  of  2,000  to  2,400 
volts,  two  arresters  are  used  in  series,  and  for 
3,000  to  3,200  volts  three  arresters  are  used  in  series. 

Choke  coils  as  used  with  non-arcing  lightning  ar- 
resters offer  a  very  reliable  means  of  protecting  well- 
insulated  apparatus,  and  are  particularly  well  suited 
for  protecting  station  apparatus  in  power-transmis- 
sion systems.  Coils  can,  however,  be  used  to  advan- 
tage on  the  lines  for  the  protection  of  all  the  elec- 
trical machinery  of  power  plants.  For  ordinary 
commercial  voltages  effective  protection  is  obtained 
with  four  choke  coils  in  series  in  each  wire  with  four 
lightning  arresters  intervening,  as  shown  in  Fig.  2. 
This  diagram  shows  the  method  of  connecting  the 
coils  and  arresters  to  one  end  of  a  2,000-voIt,  three- 
wire  transmission   system. 

The  standard  form  of  Wurts  arresters  for  protect- 
ing alternating-current,  high-potential  power-trans- 
mission circuits  consists  of  a  combination  of  a  num- 
ber of  unit  type  C,  non-arcing  metal  arresters,  con- 
nected in  series  and  banked  with  a  set  of  choke  coils, 
the  arrangement  of  arresters  and  coils  being  largely 
governed  by  the  voltage  of  the  circuit.  To  protect 
effectively  circuits  carrying  potentials  of  10,000  to 
15,000  volts,  it  is  necessary  to  use  a  considerable 
number  of  choke  coils  and  arresters.  Where  these 
high  potentials  are  used  the  circuits  are  usually  of 
great  length,  and  especially  exposed  to  the  effects 
of  lightning,  which  emphasizes  the  importance  of 
ample  protection.  The  apparatus  should  be  installed 
in  a  dry  place,  with  proper  reference  to  insulation, 
safety  and  a  good  ground  connection. 

For  circuits  exceeding  15,000  volts  the  type  R  ar- 
rester is  mounted  upon  a  marble  panel;  and  non- 
arcing  metal  cylinders  are  held  in  porcelain  holders 
on  the  front  of  the  marble  and  the  choke  coils  are 
mounted  upon  the  back,  being  secured  by  marble 
supports  which  are  supported  from  the  upper  part 
of  the  panel.  This  construction  affords  the  high  in- 
sulating qualities  necessary  for  high  voltages  and 
is  fireproof.        


Federal  Closed-circuit  Battery, 

The  Federal  Battery  company.  New  York,  which 
manufactures  Federal  salt  and  Federalite  for  open- 
circuit  batteries,  is  now  manufacturing  a  closed- 
circuit  cell  of  an  entirely  new  pattern,  and  one  par- 
ticularly adapted  for  railroad  signals,  fire-alarm 
service  and  gas-engine  or  automobile  work.  The 
cell  is  of  the  copper-zinc  type,  with  caustic  potash 
as  the  excitant,  but  is  said  to  differ  entirely  in  its 
construction  from  any  cell  ever  put  on  the  market. 
A  general  idea  of  the  appearance  of  the  battery'  is 
given  in  the  accompanying  illustration.  The  frame 
of  the  cell  proper  is  made  of  cast-iron  and  is  in 
two  section's.  The  upper  part  forms  the  cover, 
suspending  rods  and  collar  of  the  frame,  with  an 
adjusting  cup  of  cast-iron,  which  fits  up  under  the 
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collar  and  is  suspended  there  on  offsets  or  lugs  by- 
giving  a  half-turn  of  the  cover  section  and  using 
a  bayonet  lock.  This  simple  arrangement  obviates 
handling  the  elements  coated  with  the  caustic  potash. 
In  the  iron  cup  of  this  cell  is  placed  loose  copper 
oxide,  and  suspended  from  the  cover  is  a  star-shaped 
zinc,  which  is  raised  or  lowered  as  desired,  the  posi- 
tive connection  being  made  to  the  cover  by  means 
of  a  set-screw.  The  cell  has  an  electromotive  force 
of  about  one  volt,  and  has  a  capacity  of  over  450 
ampere-hours.  To  renew  the  elements,  says  the 
Federal  Battery  company,  all  that  is  necessary  is 
to  lift  the  entire  frame  out  of  the  jar,  taking  hold- of 
the  cover  to  do  so,  and  set  it  on  the  ground;  by 


Smith-Vaile    Electrically    Driven    Con- 
denser. 

There  was  lately  installed  at  the  United  States 
government  yard,  Bremerton,  Wash.,  an  electric 
plant,  one  of  the  pieces  of  apparatus  of  the  equip- 
ment being  a  special  Smith-Vaile  direct-connected 
electrically    operated   jet   condenser,    shown    in    the 


accompanying  illustration.  The  sub-base  of  the 
condenser  extends  under  the  air  cylinder,  as  well 
as  condensing  chamber,  and  also  extends  to  receive 
a  General  Electric  motor.  The  power  end  is  pro- 
vided with  double  reduction  of  gears,  the  motor 
having  a  rawhide  pinion.  There  is  also  a  rawhide 
pinion  on  the  pinion  shaft  of  the  condenser.  The 
gears  are  machine  cut.  The  air  cylinders  are  re- 
movable and  brass  lined,  and  the  air  piston  is  of 
bronze,  fibrous-packed  and  provided  with  expansion 
ring.  A  special  priming  valve  is  also  provided  and 
the  condensing  chamber  is  provided  with  a  special 
distributing  valve. 


SMITH-VAILE   ELECTRICALLY   DRIVEN  CONDENSER. 

a  half  turn  of  the  upper  section  the  cup  drops  out. 
and  by  turning  it  over  the  soft  metallic  copper  can 
easily  be  removed  with  a  stick  and  the  cup  refilled 
with  a  fresh  charge  of  copper  oxide.  The  zinc  lasts 
for  two  charges  of  copper,  and  a  fresh  one  can 
readily  be  adjusted  without  once  touching  the  caus- 
tic solution  with  the  hands. 

The  first  cost  of  this  cell,  it  is  asserted,  is  less 
than  any  other  closed-circuit  battery  now  on  the 
market,  and  the  cost  of  renewal  is  also  said  to  be 
much  less.  One  of  the  most  valuable  features,  says 
the  company,  is  the  impossibility  of  exhausting  the 
battery  rapidly  if  accidentally  short-circuited.    This 
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is  of  importance  in  lire-alarm  or  railroad-sig- 
nal   w,.rk.   where  a   direct   short-circuit   caused   by 
accidental   crossing   of   wires    it   otherwise    might 
t  life  or  damage  to  property.     Some  of 

cells  have  done  telegraph-relay  work  on  the 
Pennsylvania  railroad,  and  are  said  to  have  outl 
four   or   rive  gravity  cells  doing   the   same   work. 
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Kui.es  and  Ordinances  of  the  Department  of  Klec- 
tricity  of  the  City  of  Chicago.  Chicago:  Halli- 
day  Withcrspoon.  1900.  Pp.,  238,  5  by  fk  inches. 
with  numerous  illustrations. 

The  character  of  this  handsomely  printed  book 
is  indicated  by  the  title.  The  volume  is  made  the 
vehicle  of  a  number  of  advertisements,  some  of 
which  are  introduced  in  the  text  in  rather  startling 
on,  but  this  fact  does  not  detract  from  the 
value  of  the  technical  information  and  historical  mat- 
ter which  is  given.  The  electrical  installation  rules 
of  the  city  are  presented  in  convenient  form  and  with 
iplete  index.  The  historical  part  of  the  work 
deals  with  ■  ment  of  the  uses  of  electricity 

municipality,  for  although   g 'al  electrical 

progress  :hcd   upon,   the   1 k   in  the  main 

treats  of  the  city's  Department  of  Electricity.     Start- 
ith   the   year   1S04.   when   the   fire-alarm   tele- 
installed   upon   a  small   scale,   the  course 
of  the  advance  of  electricity  lor  lire  and  police-alarm 
service  and  for  lighting  purposes  1-  traced  carefully, 
until  a  final  summary  is  given  to  the  situation  in  the 
city    to-day.    when    Chicago's    Department    of    Elec 
iricity  has  under  its  control,  perhaps,  more  extensive 
illuminating  plants  than   any   other  mu- 
nicipality in   the  world.     One  chapter  of  the  book 
in  detail  the  excellent  work  of  Edward  B.  Elli- 
lie  city  electrician,  since 'he  has  been  the  in- 
cumbent of  that  office.     It  was  through  the  courtesy 
of  .Mr.  Ellicott  that  Mr.  Witherspoon,  the  publisher 
of  the  work,  was  enabled  to  gather  much  of  the  ma- 
terial    which     makes     the     volume     valuable.     The 
illustrations  in  the  book,  including  several  portraits, 
were  made  from  drawings  by  Luther  H.  Otis. 

The  historical  summary  evidently  involved  a  large 
amount  of  research  and  shows  painstaking  care. 
The  book  constitutes  an  excellent  work  of  reference 
in  the  field  which  it  covers.  The  mechanical  exe- 
cution is  first-class. 


The  Power  Plant  at  Niagara  Falls. 

At  a  recent  meeting  of  the  Providence  Association 
,,f  the  Mechanical  Engineers  an  interesting  address 
sented  on  the  great  power  plant  at  Niagara 
Falls  by  R.  L.  Warner,  an  electrical  engineer  con- 
nected with  the  Weslinghouse  Electric  and  Manu- 
facturing company.  The  address  was  illustrated  by 
a  number  of  stereopticon  views.  The  speaker  ex- 
plained the  favorable  situation  of  Niagara,  and  he 
dwelt  upon  ihe  possibilities  of  the  immense  water- 
shed supplying  the  water  of  the  Falls,  which  is 
more  than  four  times  the  area  of  New  England. 
The  statement,  he  said,  that  the  power  of  the  Falls 
amounted  to  six  or  seven  million  horsepower  con- 
veyed no  clear  conception  to  the  mind,  and  he  illtt - 
trated  it  by  saying  that  the  energy  developed  was 
greater  than  the  equivalent  of  all  the  work  that 
,-ould  be  done  by  all  the  people  of  this  country. 
The  many  great  engineering  problems  involved  in 
Ihe  construction  of  the  power  station  were  interest- 
ingly described.  The  details  o{  the  construction  of 
the  5,000-horscpowcr  electric  generators,  with  their 
-iio  nary  armatures  and  revolving  fields,  were 
shown,  and  Ihe  manner  of  converting  the  alternating 
to  a  direct  current,  and  in  some  cases  back  again 
to  an  alternating  current,  was  explained  by  Mr. 
\\  arncr.  as  well  as  the  methods  of  distributing  the 
jiower  for  local  and  more  distant  use  and  the  many 
commercial  purposes  to  which  ihe  power  was  put. 
\  brief  discussion  followed  at  the  close  of  the  ad- 
dress, and  a  vote  of  thanks  was  tendered  the  speaker 
by  the  association.  George  I. each  was  chairman  of 
the  committee  of  arrangements  which  had  in  charge 
the  evening's  entertainment. 


Killing  Fish  by  Electricity. 

Ivar  W.  J.  Lindbohm,  Helsingfors.  Russia,  was 
granted  a  patent  on  May  1st  for  a  novel  electric 
fishing  apparatus.  The  inventor  says  that  his  de- 
vie  i-  to  be  used  in  facilitating  the  capture  of  fish 
by  killing  or  stunning  them  by  means  of  an  electric 
shock.  Tin  apparatus,  which  is  represented  by  the 
accompanying  diagram  taken  from  the  Paleni  (  Iflice 
Gazette,  consists  of  an  electric  induction  coil,  whose 
primary  winding  is  in  circuit,  through  a  switch  nor- 
mally open,  with  a  battery  or  other  source  of  elec- 
tric energy.  The  secondary  winding  of  the  coil  is 
connected  on  the  one  hand  with  the  fish-hook 
through  an  insulated  conductor  in  one  with  the 
fishing  line,  and  on  the  other  hand  with  the  water 
through  a  conductor  immersed  therein.  It  is  said 
that  on  closing  the  switch  :,n  electric  current  gen- 
erated by  induction  in  the  secondary  winding  of  the 
ceil  will  pass  thence  through  the  insulated  conductor, 
the  fish-hook,  the  body  of  any  fish  which  may  have 
seized  the  hook,  the  water  and  Ihe  immersed  con 
ductor   back   to   Ihe   secondary  winding. 
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Operation    of    Electric-lighting    Plants 

from  a  Business  Standpoint.' 

By  A.  E.  Judge 

In  very  small  establishments,  the  manager  must 
be  a  man  of  untiring  industry  and  varied  accomplish- 
ments; he  has  to  perform  many  kinds  of  duties.  The 
success  of  a  small  plant  depends  largely  on  industry 
and  attention  to  small  savings — "in  saving  the  pen- 
nies and  letting  the  dollars  take  care  of  themselves." 
Hut  in  larger  establishments,  the  manager  should 
not  be  expected  to  do  routine  work.  It  is  his  busi- 
ness to  keep  himself  posted,  to  have  a  clear  and 
comprehensive  understanding  of  the  main  factors 
of  the  business,  present  and  prospective,  and  to 
see  that  these  factors  are  'worked  out  and  produce 
Ihe  right  business  result.  And  yet  he  should  have 
knowledge  to  enable  him  to  know  that  the  routine 
work  of  the  business  is  properly  done. 

The  manager  of  a  public-service  industry  has  a 
great  deal  of  prejudice  to  contend  with;  he  should  be 
a  man  of  broad  views  and  possessed  of  those  per- 
sonal qualities  which  will  command  the  confidence 
and  respect  of  the  community. 

Insurance  Against  Accident  and  Stoppage. 

The  best  insurance  of  a  station  against  fire  is  to 
make  it  fireproof,  or  as  nearly  so  as  practicable.  This 
can  often  be  done  by  putting  in  a  hydraulic-cement 
floor  and  having  the  walls  of  brick  or  stone,  with 
a  metal  roof.  If  the  station  is  only  partially  fire- 
proof, it  should  be  provided  with  means  of  fire  pro- 
tection, such  as  automatic  fire  extinguishers,  which 
should  be  kept  in  working  order,  ample  service-pipe 
connections  with  the  city  waterworks,  with  pressure 
pump  and  fire  hose,  automatic  sprinklers,  stem- 
pipe  connection  from  boilers  to  engine  and  dynamo 
room,  so  that  it  can  be  filled  with  steam,  if  neces- 
sary, etc. 

Prevention  of  fire  instead  of  collection  of  insurance 
is  what  is  needed,  as  no  insurance  company  will 
make   good   the   loss   of  business   occasioned   by    a 
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stoppage  to  rebuild  a  plant  after  it  has  been  burned. 

Reserve  boiler,  engine  and  dynamo  capacity 
shoutd  be  provided  (where  there  is  sufficient  capital) 
for  provision  against  temporary  stoppage.  Extra 
boxes  should  be  kept  on  hand  for  the  bearings  of 
engines  and  dynamos,  also  extra  armatures  and  ma- 
terial  for   repairing. 

Arrangements  of  pulley  blocks,  trucks  and  ap- 
paratus to  facilitate  easy  and  rapid  handling  of  arma- 
tures and  machinery  should  be  provided. 

Every  reasonable  precaution  should  be  taken 
against  accident  from  boiler  explosion  and  from 
persons  coming  in  contact  with  live  wires  charged 
with  currents  of  high  tension.  Boiler  insurance  is 
cheap  and  the  periodical  inspection  by  the  insur- 
ance company's  men  is  a  safeguard. 

Electrical  indemnity  insurance  is  much  higher  than 
boiler  insurance,  and  a  number  of  managers  are  op- 
posed to  carrying  it,  but  electrical  risk  is  a  danger 
that  should  be  provided  against  in  some  sufficient 
way.  As  prevention  is  better  than  cure,  the  insula- 
tion on  the  lines  should  be  kept  up  to  a  safe  stand- 
ard. 

An  ample  supply  of  fuel  should  be  kept  in  stock 
lo  provide  against  stoppage  of  supply  from  flood, 
strikes  or  other  cause. 

Education  of  Employes. 

Employes  should  be  encouraged  to  become  thor- 
ough. Technical  books  and  papers  should  be  pro- 
vided for  their  use.  Those  who  are  superficial  will 
be  content  with  the  routine  that  has  to  do  with  their 
daily  work.  The  workman  who  is  thorough  is  dis- 
contented, unless  he  is  always  learning.  He  should 
be  encouraged  and  promoted  when  vacancies  occur 
in  such  positions  as  he  is  fitted  for. 

Street  Lighting  and  Other   Income. 
Until  the  streets  are  well  lighted,   earnest  effort 
should  be  persistently  directed  to  acquaint  the  peo- 

1.  Read  at  the  convention  of  the  Southwestern  Gas.  Electric 
and  Street  Railway  association  at  Waco.  Texas,  April  12-14.  1900. 
Mr.  Judge  is  the  president  of  the  Tyler  (Tex.)  Electric  Light 
and  Power  company. 
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pie  and-  city  authorities  with  the  true  economic 
value  of  well-distributed  street  lights  to  be  burned 
all  night.  Allen  R.  Foote  has  written:  "Street 
lights  are  a  protection  as  well  as  a  convenience. 
The  quality  of  protection  increases  in  value  as  that 
of  convenience  decreases.  *  *  *  So  well  is  this 
value  of  protection  understood  in  large  cities,  that 
it  is  frequently  urged  as  the  only  consideration  for 
placing  lights  in  certain  positions  and  for  increasing 
their  number.  *  *  *  It  is  ridiculous  to  employ 
a  policeman  to  stay  on  the  streets,  and  then  limit  his 
power  of  observation  to  the  lantern  he  may  carry  in 
his  hand."  Foote  says  that  usually  a  lighting  com- 
pany gets  about  one-sixth  of  its  entire  income  from 
lighting  the  streets,  and  that  in  cities  of  the  first 
class  about  60  cents  per  inhabitant  per  annum  is 
paid   for  such  lighting. 

Of  course,  commercial  and  residence  lighting  af- 
fords the  principal  source  of  income  and  should  be 
fully  developed.  Customers'  wants  should  be  stud- 
ied and  supplied  as  satisfactorily  as  possible.  Con- 
sumers should  be  taught  to  use  our  product  econom- 
ically, through  the  newspapers,  by  display  of  appli- 
ances, by  personal  explanation  and  otherwise.  The 
liberal  use  of  light  should  be  encouraged  where  cus- 
tomers can  profit  by  it.  Teach  them  the  advan- 
tages of  having  incandescent  lights  close  to  their 
work  and  properly  located,  the  use  of  shades,  re- 
flectors, frosted  lamps,  extension  cords,  adjusters, 
portables  and  floor  stands.  Teach  them  to  econo- 
mize on  light  by  not  using  it  when  and  where  it  is 
unnecessary;  that  in  closets,  back  halls  and  simi- 
lar places  two  and  four-candlepower  lights  arc  usu- 
ally sufficient  and  that  larger  lights  may  be  reserved 
for  places  where  bright  lights  are  required.  Ex- 
plain to  them  that  for  same  nominal  candlepower 
new  lamps  are  brighter  than  old  ones,  and  that  in 
residences,  when  lamps  are  renewed,  by  moving  the 
old  lamps  from  the  sockets  where  brightest  lights 
are  required  to  other  parts  of  the  house  and  sub- 
stituting the  new  ones  in  their  places,  the  brightest 
lights  will  always  be  where  most  needed. 

Effort  should  be  made  to  popularize  the  light  and 
to  extend  sales  by  studying  and  protecting  your 
customers'  interests,  for  a  satisfied  customer  is  the 
best  advertisement. 

Prices. 

The  prices  should  be  such  that  the  sales  will  pay 
cost  of  production  plus  a  reasonable  profit.  It 
should  be  borne  in  mind  that  there  are  certain  ex- 
penses or  fixed  charges  that  remain  practically  the 
same  per  annum  for  each  particular  plant,  irrespec- 
tive of  the  quantity  of  output,  such  as  interest  on  the 
entire  capital,  taxes  on  tangible  property,  insurance 
against  accident,  insurance  against  impairment  of 
capital  (including  depreciation  on  plant  and  ma- 
chinery through  the  progress  of  invention  tending 
to  displace  that  in  use,  and  through  other  causes'). 
The  greater  portion  of  operating  expenses  is,  how- 
ever, more  nearly  proportional  to  the  quantity  of 
output. 

The  output  in  any  particular  locality  is  limited 
by  the  local  demand  that  can  be  developed. 

Prices  must  be  sufficient  for  each  particular  plant 
to  afford  an  income  in  excess  of  operating  expenses 
to  pay  its  fixed  charges,  plus  a  profit.  If  this  can- 
not be  done,  the  industry  for  that  particular  place 
must  cease   to   exist. 

Social  Fallacies. 

The  politics  of  a  community  depends  largely  on 
what  the  people  deem  to  be  to  their  immediate  self- 
interest.  For  instance:  Manufacturing  communi- 
ties in  the  United  States  have  usually  favored  a  pro- 
tective tariff,  while  exclusively  farming  communities 
.  have  been  for  free  trade  or  for  a  tariff  for  revenue 
only,  and  socialism  is  popular  where  the  citizens 
have  but  little  invested  in  property.  When  the  cap- 
ital of  the  citizens  shall  be  largely  invested  in  de- 
veloping the  resources  of  this  section  and  in  local 
manufacture,  which  has  already  commenced,  we  may 
expect  a  more  healthful  attitude  toward  private  cor- 
porations. In  the  meantime  we  may  do  much  to 
correct  popular  social  fallacies,  tluough  the  dissemi- 
nation of  sound  economic  literature  and  by  other 
means.  We  should  help  to  develop  in  the  com- 
munity a  knowledge  of  its  true  economic  relation 
to  invested  capital  in  general  and  to  public-service 
industries  in  particular.  It  is  useless  to  try  to  edu- 
cate politicians,  for  they  love  office  more  than  truth. 
So  soon  as  the  people  know  their  own  interests,  the 
politicians   will   fall   into  line. 

Our  Industry. 

In  conclusion,  let  it  be  borne  in  mind  that  the 
industry  that  we  represent  is  one  of  which  we  may 
be  justly  proud.  Draper,  in  his  "Intellectual  De- 
velopment of  Europe,"  says  of  artificial  lighting: 
"It  has  extended  the  available  term  of  man's  life 
by  giving  the  night  to  his  use.  It  has,  by  the  social 
intercourse  it  encourages,  polished  his  manners  and 
refined  his  tastes,  perhaps,  as  much  as  anything  else 
has  aided  in  his  intellectual  progress." 
Discussion. 

E.  H.  Jenkins.  San  Antonio:  In  the  employment 
of  help  you  will  find  somebody  just  a  little  bit  better 
suited  for  a  certain  position  than  anybody  else,  and 
you  can  well  afford  to  pay  that  person  a  salary  to 
keep  him  in  that  particular  place.  Still,  I  think 
every  laboring  man  you  have  that  has  any  intelli- 
gence at  all  and  employed  in  any  particular  office 
where  intelligence  is  required  should  understand 
that  he  is  in  the  line  of  promotion.  It  is  an  incentive 
to  him  that  will  redound  to  the  company's  benefit. 
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It  will  create  a  kindly  feeling  between  the  manage- 
ment and  the  man.  I  try  to  impress  upon  the  em- 
ployes that  the  reputation  of  the  company  is  made 
by  the  men  who  come  in  contact  with  the  public. 
The  meter  reader,  the  sen-ice  man,  the  meter  man, 
the  collector — all  of  these  help  to  make  the  reputa- 
tion of  the  company.  If  they  are  courteous  and 
gentlemanly  in  their  treatment  of  your  customers, 
you  will  have  a  reputation  of  being  a  gentlemanly 
manager,  and  if  they  are  not,  it  will  be  the  hardest 
work  in  the  world  to  prove  to  your  community  that 
the  manager  is  anything  but  the  same  class  of  man 
that  his  representatives  are. 

The  manager  of  a  public-service  industry  has  a 
great  deal  of  prejudice  to  contend  with.  He  should 
be  the  type  of  man  that  is  commonly  called  a 
''mixer."  He  has  got  to  be  a  man  that  can  go  to 
a  Sunday-school  and  be  at  home.  And,  on  the  other 
hand,  if  there  happens  to  be  a  German  picnic  on  a 
Sunday  afternoon,  it  won't  hurt  him  to  get  out  and 
let  them  know  he  is  living.  He  has  got  to  be  a 
man  to  adapt  himself  to  almost  any  situation. 

Accounts  should  be  kept  so  that  the  condition 
of  business  can  at  all  times  be  understood.  This 
work  is  a  great  deal  more  important  than  we  imag- 
ine until  we  go  into  it,  and  the  more  you  get  into 
it,  the  more  information  you  will  get.  I  spent  a 
year  in  San  Antonio  in  just  getting  into  that  work, 
or  getting  the  San  Antonio  people  into  it,  and  after 
six  months  a  man  who  had  never  attempted  to  do 
any  detail  work  before  said  that  it  was  the  most 
interesting  work  he  ever  got  into.  And  we  are  try- 
ing to  be  able  to  tell  the  details  of  the  cost  of  pro- 
ducing a  kilowatt  all  the  way  from  the  time  the 
coal  leaves  the  car  until  the  consumer  pays  for  it; 
and  in  doing  that  we  have  something  like  30  differ- 
ent departments  or  places  where  we  find  wrhat  the 
cost  is.  That  looks  at  first  as  if  it  were  uncalled 
for,  and  I  have  had  the  question  raised  that  it  took 
too  much  time.  After  you  have  once  gotten  into 
it,  it  don't  take  any  more  time  than  it  did  a  year 
ago  to  make  out  your  monthly  report,  and  you  can 
get  out  by  the  5th  of  the  month  a  detailed  state- 
ment, and  you  can  see  any  little  difference  as  to 
where  your  expenses  are  increasing  or  decreasing. 

Here  is  another  point  that  I  have  found  valuable. 
Let  the  man  who  acts  as  your  cashier  or  complaint 
man  keep  as  well  posted  as  he  can  in  relation  to 
the  various  social  events  in  your  town — sickness  in 
a  man's  family,  visitors,  entertainments  in  churches, 
etc.  Then  when  a  man  comes  in  and  tells  you  that 
he  knowrs  his  meter  is  wrong,  the  idea  of  its  being 
$1.50  more  than  the  month  before! — you  will  quietly 
say  to  him,  "Didn't  you  have  Mrs.  So-and-so  from 
Such-and-such-a-place  visiting  your  folks  for  three 
w-eeks  last  month?"  Nine  times  out  of  10  he  will 
say,  "I  never  thought  of  it,"  and  he  will  pay  the  bill 
and  be  satisfied. 

President  Miller:  I  keep  a  weather  report  and 
compare  it  with  the  corresponding  month  of  the 
previous  year.  When  a  man  comes  in  and  says, 
"This  was  a  very  much  lighter  month;  not  nearly 
so  many  cloudy  days,"  I  have  a  record  to  show 
him. 

J.  G.  Boyd,  Terrell,  Tex.:  I  don't  recollect  now 
how  many  accounts  our  little  station  divided  its 
accounts  into,  but  there  are  a  great  many;  I  think 
I  am  safe  in  saying  at  least  25.  This  seems  to  be 
a  ridiculous  excess,  but  we  don't  find  it  that  way, 
and  I  think  we  cannot  pay  too  much  attention  to 
dividing  up  our  accounts. 

The  meter  question  appeals  to  our  little  town 
very  strongly,  for  we  are  trying  hard  to  give  a 
patron  satisfaction  when  he  makes  a  "kick."  We 
take  every  complaint  and  sift  it.  We  make  a  little 
report  of  it  99  times  out  of  ioo.  We  do  that  for 
a  twofold  reason.  One  is  that  we  want  to  show  the 
patron  that  if  he  thinks  he  has  a  grievance  we  want 
to  know  the  facts,  and  after  we  do  know  them  we 
make  the  little  report  and  show  him  that  we  didn't 
make  the  promise  simply  in  order  to  get  rid  of  him. 

We  have  a  little  instruction  book  which  we  give 
to  all  of  our  patrons.  I  have  a  little  blue-print  of 
lamp-hours  per  month  for  every  month  in  the 
year,  and  when  our  man  goes  out  to  take  his  meters 
he  simply  has  his  dial  book  and  draws  the  position 
of  the  hands,  and  I  read  it  when  it  gets  to  my  desk. 
If  I  know  that  the  man's  bill  runs,  approximately,  in 
a  regular  increasing  and  decreasing  percentage,  I 
can  at  once  detect  any  change  from  that,  and  I 
usually  call  him  up  by  telephone  and  ask  him  if  he 
knows  any  reason  for  such  a  situation.  With  us, 
nine  times  out  of  10  he  makes  a  "kick,"  but  we  do 
not  pay  any  attention  to  it.  We  take  our  little 
blue-print  and  talk  to  him  like  a  father  to  an  erring 
child,  our  object  being  to  get  him  into  our  way 
of  thinking,  and  I  may  say  without  any  conceit  that 
we  do  get  him  to  recognize  the  justice  of  our  posi- 
tion. We  simply  treat  our  customers  as  business 
men,  and  the  average  man  can  see  the  strength  of 
our  contention.  If  he  still  persists,  we  send  a  man 
out  and  get  a  meter  and  we  show  him  how  to  de- 
termine for  himself  whether  it  is  correct  or  not,  and 
if  it  is  incorrect,  we  insist  that  he  calibrate  it.  and 
if  we  find  it  is  over  two  per  cent,  slow,  we  simply 
ask  him  to  pay  up  to  date  the  amount  that  was 
slow,   and  nine   times   out   of   10  we   get   it. 
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New  York  Notes. 

New  York,  May  5. — Two  more  sub-contracts  were 
awarded  Tuesday  by  the  executive  committee  of  the 
Rapid  Transit  Subway  Construction  company.  The 
first  was  to  Hayes  Brothers  of  Jonesvilie,  Wis.,  and 
calls  for  the  construction  of  the  subway  between 
Eighty-second  and  One-hundred-and-fourth  streets. 
The  other  was  awarded  to  the  Terry  &  Tench  Con- 
struction company  of  this  city  and  calls  for  the  erec- 
tion and  assembling  of  all  the  steel  to  be  used  on 
the  viaduct  section  of  the  road  between  One-hun- 
dred-and-twenty-fifth  and  One-hundred-and-thirty- 
third  streets,  on  the  main  line,  between  Hillside  av- 
enue and  Kingsbridge  road  on  the  West  Side  and 
between  One-hundred-and-forty-ninth.  street  and 
Bronx  Park  on  the  East  Side  line.  E.  P.  Bryan, 
who  was  recently  appointed  as  general  manager  of 
the  Rapid  Transit  Subway  Operating  company,  has 
begun  his  work  and  established  temporary  head- 
quarters in  the  offices  of  the  Rapid  Transit  Construc- 
tion company.  Mr.  Bryan  says  that  some  form  of 
electric  power  will  be  used  to  operate  the  road,  but 
just  what  kind  has  not  been  determined. 

The  State  Tax  Commission  has  given  out  the 
final  valuations  of  the  special  franchises  of  New 
York  city  corporations,  and  the  revenue  to  be  raised 
in  the  city  under  the  special  franchise-tax  law,  is 
now  estimated  at  $3,322,900.  The  additional  tax 
which  the  principal  New  York  city  corporations  will 
have  to  pay  into  the  city  tieasury  under  the  law 
will  approximately  be  as  follows: 

Metropolitan  street  railway §633,000 

Manhattan  Elevated 475,000 

Brooklyn- Rapid  Transit 390,000 

Third  Avenue  railroad 331^50° 

New  York  and  Harlem  railroad  (Central) 150,000 

Consolidated  Gas 200.000 

Brooklyn  Union  Gas        133,000 

New  Amsterdam  Gas so.oco 

Standard  Gas , 40,000 

Mutual  Gas 38,400 

Edison  Electric  Light  company  (New  York) 134,000 

Edison  Electric  Light  company  (Brooklyn) 36,000 

Miscellaneous  corporations 712.000 

The  total  assessments  last  year  were  $76,221,025 
and  the  total  of  the  final  valuations  is  $219,689,351, 
en  increase  of  $143,468,326  over  last  year.  The  ques- 
tion of  the  constitutionality  of  the  franchise-tax  act 
will  be  brought  out  in  a  test  case  brought  by  the 
Queens  Borough  Electric  Light  and  Power  com- 
pany. The  case  will  be  argued  May  15th  in  the 
Appellate  Court. 

The  electrical  workers'  strike  is  still  in  force,  and 
none  of  the  members  of  the  Electrical  Contractors' 
association  has  granted  the  demands  of  the  men. 
S3rmpathetic  strikes  among  the  electrical  workers 
are  also  reported  from  Philadelphia  and  Rochester. 

Receiver  Hugh  J.  Grant  of  the  Third  Avenue  Rail- 
road company  has  filed  his  report  of  receipts 
and  expenses  for  March.  The  net  earnings  during 
the  month  were  $68,074.97  and  the  surplus  on  hand 
was  $33,827.91. 

A  dispatch  from  Albany  yesterday  stated  that  the 
State  Railroad  Commission  had  granted  the  follow- 
ing applications:  The  Kings  Bridge  Railway  com- 
pany of  New  York  city,  to  use  underground  or  over- 
head electric  motive  power  on  portions  of  its  roads; 
the  West  Tenth  Street  Connecting  Railway  company 
of  New  York  city,  for  permission  to  construct  a 
slreet-surface  railway  on  West  Tenth  street,  between 
Sixth  and  Greenwich  avenues;  the  Eighth  and  Co- 
lumbus Avenues  Connecting  Railway  company  of 
New  York  city,  to  construct  a  street-surface  road 
on  the  boulevard  between  West  Fifty-ninth  street 
and  Columbus  avenue;  the  Fort  George  and  Elev- 
enth Avenue  Railroad  company  of  New  York  city, 
to  use  an  underground  conduit  system. 

It  is  said  that  E.  J.  Pennington  of  20  Fifth  avenue 
is  building  some  war  automobiles  for  the  English 
government,  to  be  used  in  South  Africa.  One  of 
the  machines  was  tested  on  Tuesday  in  Brooklyn.  It 
was  equipped  with  a  30-horsepower  gasoline  motor 
which,  it  is  asserted,  can  drive  it  73  miles  an  hour. 
The  operator  drove  the  machine  so  fast  that  he  was 
arrested  and  fined.  M.  L.  G. 


The  strike  on  the  Northwestern  elevated  road  of 
Chicago,  which  has  kept  construction  work  tied  up 
for  more  than  two  weeks,  has  been  called  off  and 
the  union  men  have  returned  to  work.  It  is  expected 
that  the  road  will  be  in  operation  by  June  1st. 


Canadian  Intelligence. 

Ottawa,  Ont.,  May  5. — The  railway  committee  of 
the  Dominion  government  has  passed  a  bill  giving 
to  the  Thousand  Island  Railway  company  the  power 
to  generate  electricity  and  engage  in  mining  op- 
erations. 

Surveys  have  been  started  to  locate  the  line  of 
the  Greenwood  and  Fhcenix  (B.  C.)  Tramway  com- 
pany, a  distance  o'f  seven  miles.  Electricity  will  be 
used. 

The  Sunderland  Electric  Power  company  of  Sun- 
derland, Ont.,  has  been  incorporated,  to  supply 
light  and  power.  Messrs.  James  McDennott  and 
Henry  Baldwin  are  directors. 

The  Brantford  Electric  Light  company  of  Brant- 
ford,  Ont,  is  having  plans  prepared  for  the  con- 
struction of  new  locks,  and  has  tender  consideration 
the  installation  of  an  additional  600-horsepower 
waterwheel  and  an  auxiliary  steam  plant. 

Incorporation  has  been  granted  to  the  Capital 
Power  company  of  Ottawa,  with  a  share  capital 
of  $300,000.  The  company  will  deal  in  waterpower 
and  electric  and  other  motive  powers.  The  provi- 
sional directors  of  the  company  are  W.  J.  Conroy, 
O.  H.  Conroy,  John  McBain,  J.  C.  Browne  and  R.  J. 
Devlin. 

The  Cascade  Power  and  Light  company  of  Grand 


Forks,  B.  C,  is  developing  12,500  horsepower  at 
the  falls  in  the  Kettle  River  at  Cascade,  12  miles 
from  Grand  Forks.  The  dam  is  built  near  the  head 
of  the  Cascade  Gorge,  and  it  is  400  feet  long  and 
40  feet  at  the  base.  The  flume  will  be  700  feet  long. 
The  object  of  this  enterprise  is,  primarily,  to  furnish 
power  for  mine  development,  and  a  secondary  object 
is  to  supply  lighting  power  to  the  boundary  towns. 
It  is  seldom  that  such  a  representative  gathering 
is  got  together  as  that  of  last  week,  in  answer  to 
invitations  sent  out  by  the  Shawinigan  Falls  Water 
and  Power  company  of  Montreal.  There  were  rep- 
resentatives from  the  Cramp  Shipbuilding  company, 
the  Westinghouse  Electric  and  Manufacturing  com- 
pany and  other  concerns,  while  there  was  also  a 
large  contingent  of  bankers,  engineers,  capitalists 
and  men  of  position.  The  main  objective  point  of 
the  party,  the  Shawinigan  Falls,  was,  until  very  re- 
cently, an  almost  unknown  wilderness;  but  to-day  it 
is  being  talked  about  all  over  a  continent,  for  an 
enterprising  company  is  "harnessing"  the  large 
waterpower  there.  The  conditions  for  generating 
power  are  almost  ideal,  the  fall  of  the  river  being 
about  150  feet,  and  the  total  available  power  is  esti- 
mated to  be  about  100,000  horsepower,  but  this  will 
only  be  brought  into  use  gradually.  A  large  canal, 
with  a  power  capacity  of  50,000  horsepower,  is  being 
constructed  from  the  upper  basin  of  the  river  to  the 
edge  of  the  hill,  where  it  ends  with  concrete  bulk- 
heads. From  this  point  the  water  is  conveyed  by 
immense  iron  pipes  laid  along  the  face  of  the  hill 
to  the  power  house,  130  feet  below.  The  work  was 
begun  last  July  and  has  been  pushed  all  winter, 
so  that  it  is  expected  that  the  first  5,000-horsepower 
generator  will  be  in  place  by  November  next.  Dur- 
ing next  year  the  company  expects  to  be  in  a  con- 
dition to  deliver  power  to  Montreal  on  a  large  scale 
at  a  figure  hitherto  unattempted.  No  interference 
in  winter  is  anticipated  from  anchor  ice,  owing  to 
the  absence  of  rapids  in  the  river  above  the  falls. 
. W. 

Northwestern  Notations. 

Minneapolis,  May  4. — The  Home  Electric  com- 
pany of  Dubuque,  la.,  has  petitioned  the  council 
for  half  the  street-lighting  contract.  The  city  has  a 
10-year  contract  with  the  Star  Electric  company 
which  the  Home  company  claims  is  illegal. 

James  Mathews  of  Stillwater,  Minn.,  has  sued  the 
Gas  and  Electric  company  for  $10,000  damages  for 
injuries  sustained  in  maintaining  its  power  plant  near 
his  residence.  The  plaintiff  claims  that  the  plant  is 
a  nuisance.  The  machinery  produces  great  noise 
and  vibration,  and  soot,  cinders  and  smoke  make 
life  miserable  for  himself  and  family.  The  use  of 
petroleum,  gasoline  and  coal  produce  noisome  gases 
which  pollute  the  air.  Mathews  sued  once  before 
and  secured  a  verdict  for  $1,080. 

John  Woodlock  of  Merrill,  Wis.,  who  controls 
the  electric-light  plant  at  Minocqua,  Wis.,  will  build 
a  new  power  station  about  three  miles  from  Minoc- 
qua. It  will  have  waterpower,  but  there  will  be  a 
steam  plant  for  use  in  an  emergency.  Wires  will  be 
extended  to  Woodruff    as  well  as  Minocqua. 

The  Western  Electric  company  of  Chicago  has 
just  completed  the  installation  of  a  modern  electric- 
lighting  system  for  the  Hudson  Bay  company's 
building  in  Winnipeg,  Man. 

L.  Tinkel  of  Kalispell,  Mont.,  will  build  an  elec- 
tric-light plant  at  the  Big  Fork,  near  that  city. 

The  Minnesota  Iron  and  Steel  company  of  Min- 
neapolis has  placed  in  its  plant  at  Columbia  Heights 
an  electric  system  to  handle  the  ore  and  scrap. 
Hitherto  the  material  has  been  wheeled  to  the  fur- 
naces at  the  open  hearth  by  barrows.  An  electric-car 
line  has  been  installed,  with  trolley  and  cars.  The 
motor  doing  the  work  weighs  18  tons  and  has  a 
hauling  capacity  of  45,000  pounds.  The  iron  is 
taken  from  the  cars  by  an  electrical  charging  ma- 
chine, operated  b}'  four  separate  motors,  all  con- 
trolled by  one  man.  This  is  used  to  dump  the  metal 
into  the  furnace. 

The  city  of  Shakopee,  Minn.,  will  vote  on  May 
22d  on  installing  an  electric-light  plant,  at  a  cost 
of  $12,000. 

The  Sheboygan  (Wris.)  Street  Railway  company  has 
finally  been  granted  permission  to  build  an  interur- 
ban  line  into  Sheboygan  Falls.  The  line  will  be 
continued  on  to  Plymouth,  Wis. 

It  is  stated  at  Oshkosh,  Wis.,  that  the  proposed 
electric  road  to  Stevens  Point,  Wis.,  has  been 
financed  and  that  construction  will  proceed  this 
summer. 

The  Colfax  (la.)  Electric  Light  company  will 
move  its  station  to  a  new  location.  A  number  of 
improvements  will  probably  be  made. 

The  American  District  Telegraph  company  has 
filed  articles  of  incorporation  in  Butte,  Mont.,  to  do 
business  in  that  city,  Anaconda,  Great  Falls,  Helena 
and  Missoula.  The  incorporators  are  Western 
Union  officials  at  Minneapolis,  where  a  branch  office 
will  be  maintained. 

The  city  of  Ellensburg,  W'ash.,  has  contracted  for 
a  new  dynamo  for  the  electric-light  plant.  It  will 
supply  both  arc  and  incandescent  light. 

The  Fox  River  Valley  Electric  Interurban  com- 
pany will  soon  have  work  begun  on  the  line  from 
Appleton,  Wis.,   to  Kaukauna. 

The  Electric  Light  and  Power  company  is  con- 
sidering improvements  and  additions  to  its  plant 
in  Muscatine,  la. 

J.  T.  Fanning,  the  well-known  hydraulic  engineer 
of  Minneapolis,  estimates  that  the  city  of  Fergus 
Falls,  Minn.,  could  get  considerably  more  power  by 
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rebuilding  its  dam.  The  present  head  is  about  15 
feet,  but  it  could  be  rebuilt  and  give  a  head  of  25 
teet.  The  cost  of  rebuilding  the  dam  is  placed  at 
$'43,000. 

The   council    of   Stillwater.    Minn.,    will    prod    the 
Twin  City  Rapid  Transit  company  on  the  construe  - 
I  a  line  to  South  Stillwater,  as  promised  when 
the  franchise  was  granted.  K. 


PERSONAL. 

Guy  M.  Ge-t.  an  electrical  contractor  of  Cincin- 
nati, was  in  Chicago  last  week. 

-•dent  Bozart  of  the  Jenney  Electric  Manufac- 
turing company,  Indianapolis,  dropped  dead  on  the 
Street  in  that  city  on  May  4th  from  heart  failure.  Ik- 
had  been  in  poor  health  for  several  months. 

Carl  Ilering  has  been  appointed  by  the  United 
State*  government  an  official  delegate  to  the  Pans 
International  Electrical  Congress.  The  Franklin 
Institute  has  also  appointed  Mr.  Hering  to  represent 
it  at  the  several  technical  congresses  to  be  held  in 
connection   with  the   Paris   Exposition. 

F  L.  Blcndinger  has  been  appointed  superintend- 
ent of  telegraph  of  the  Erie  system  and  superintend- 
ent of  the  seventh  division  oi  the  Western  Union 
;raph  company,  succeeding  W.  J.  Holmes,  latelj 
deceased  Mr.  Blendinger's  territory  extends  from 
New  York  to  Chicago  and  comprises  the  Erie  rail- 
ed and  controlled  lines. 

James  F.  Cummings.  general  manager  of  the 
American  Vitrified  Conduit  company  of  New  York, 
was  a  Chicago  visitor  last  week.  Mr.  Cummings. 
who  is  an  acknowledged  expert  in  the  electrical 
conduit  business,  both  interior  and  underground, 
reports  that  the  business  prospects  of  the  branch 
ol  the  industry  with  which  he  is  identified  are  most 
flattering. 

Colonel  John  C.  Love,  well  known  as  the  in- 
ventor of  the  Love  conduit  electric-railway  system, 
died  in  New  York  on  April  7th.  The  Love  system 
was  tested  in  Chicago  eight  years  ago,  but  the  North 
Side  company,  which  installed  an  experimental 
loop,  concluded  that  it  was  not  a  commercial  suc- 
cess. The  Love  system  was,  however,  used  in  Wash- 
ington, and  to  some  extent  in  New  York. 

ELECTRIC  LIGHTING. 

The  Huguenot  Electric  Light,  Heat  and  Power 
company  was  incorporated  recently,  with  a  capital 
of  $50,000,  to  operate  in  New  Rcchelle,  N.  Y.,  and 
surrounding  towns.  Among  the  directors  are  John 
j.  Crennan  and  Quinton  Corwine  of  New  Rochelle. 

The  People's  Gas  and  Electric"  company  was  re- 
cently incorporated  to  furnish  gas  and  electric  light 
in  Oswego,  N.  Y.  The  capital  is  $450,000.  The_  di- 
rectors are  H.  P.  Kcrnochan.  Jr.,  and  John  J.  Ken- 
nedy of  Albany,  and  Harold  Footman,  E.  N.  P. 
Dailey  and  Samuel  Stein  of  Schenectady. 

A  meeting  of  owners  and  representatives  of  elec- 
tric-light companies  of  Illinois  was  held  in  Spring- 
field on  April  24th.  A  permanent  state  organization 
was  effected,  w  be  known  as  the  Illinois  Electrical 

! ciation.     A    constitution    was    adopted    and    the 

(cllowing-named  officers  were  elected:  President, 
J.  D.  Gerlach,  Chester;  vice-president,  E.  B.  Hill- 
man.  Wyoming;  secretary,  H.  E.  Chubbuck,  Quincy; 
treasurer.  John   Davis.   Litchfield. 

The  electric-light  plant  of  Purcell,  Indian  Terri- 
tory,  is  to  be  rebuilt  and  the  capacity  increased  b\ 
about  10.000  lights  A  double  equipment  of  machin- 
ery is  to  be  installed.  E.  S.  Aldnch  will  manage  the 
plant  and  he  wishes  prices  on  a  45-kilowatt,  1,000- 
volt  alternator,  a  60-kilowatt,  1,000-voli  alternator, 
a  ioo-horsepower  engine,  70  to  80-horsepower  boil- 
ers, and  all  supplies  needed  for  [jutting  in  a  com- 
plete plant.  The  capital  stock  of  the  company  op- 
erating the  plant  is  $10,000,  all  paid  in. 

The  Electric  company  of  America  held  its  first 
annual  meeting  at  Camden,  N.  J.,  on  April  24th. 
The  company  owns  or  controls  the  following-named 
lighting  companies:  Camden  Light,  Ileal  anil 
Power  company;  Electric  Light  company  of  At- 
lantic City;  Atlantic  Electric  Lighl  and  Power  com- 
pany of  Atlantic  City;  Jamaica  Electric  Light  com- 
pany; Electric  Illuminating  and  Power  company  of 
Long  Island  City;  Edison  Electric  Illuminating 
company  of  AHoona;  Suburban  Electric  Light  com- 
pany of  Scranton;  Scranton  Illuminating  company; 
Dunmorc  Electric  Light  company  of  Scranton; 
Conshohocken  lias  Light  company;  Conshohocken 
Electric  Light  company;  Wheeling  Electric 
company,  Wheeling.  W.  Va.,  and  the  Colum- 
bus colliery  of  Scranton,  Pa.  The  annual  re- 
port  of  the  president  for  the  year  ended  December 
.,|st  last  showed  the  profits  to  have  been  $1,041 ,344-33, 
of  which  $202,419  was  paid  out  in  dividends.  The 
1  ompany  1-  capitalized  at  $3,034,063.  The  following- 
named  directors  were  re-elected  al  the  meeting; 
\  Loudon  Snowden,  William  E.  Elkins,  P.  A  1; 
Widener,  Martin  Maloney,  Thomas  Dolan,  William 
J.  Latta.  Charles  v  Porter,  Joseph  B,  McCall  and 
James   E.    I  lays. 


ELECTRIC  RAILWAYS. 

At  the  annual  meeting  of  the  South  Chicago  City 
Railway  company  on  May  1st  the  following-named 
directors  were  re-elected:     F.  Cameron,  D.  M.  Cum 


mings,  O.  S.  Gaither,  V.  Shaw  Kennedy  and  C.  R. 
Corning.  Subsequently  the  directors  elected  officers 
as  follows:  President,  D.  F.  Cameron;  vice-presi- 
dent, D.  M.  Cummings;  secretary  and  treasurer,  O. 
S.    Gaither. 

1  li,  Lake  Street  Elevated  Railroad  company  of 
Chicago  since  May  1st  has  been  carrying  passengers 
1.1  ami  from  Oak  Park  for  a  five-cent  fare.  The 
cut  had  been  agitated  for  a  long  time,  but  the  com- 
pany persistently  refused  to  grant  it  til!  recently.  It 
is  believed  that  the  Metropolitan's  new  connection 
with  the  Aurora,  W'heaton  and  Chicago  electric 
railway  has  brought  about  this  cut. 

Gross  earnings  of  the  Chicago  Union  Traction 
mpany  in  April  were  $600,952.40,  an  increase  of 
$14,864.05  over  the  earnings  of  the  North  and  West 
Chicago  systems  in  April,  1899.  Of  the  elevated 
lines  in  Chicago  the  Metropolitan  showed  an  in- 
crease of  16.7  per  cent,  over  its  business  in  the  cor- 
responding month  in  1899.  and  the  South  Side  Ele- 
vated Railroad  company's  corresponding  increase 
was   12  per  cent. 

It  is  announced  that  as  soon  as  a  franchise  is  se- 
cured from  the  British  Columbia  Parliament,  the 
Chilkoot  company  will  begin  work  on  a  tunnel 
through  Chilkoot  Pass.  The  company  proposes  to 
spend  about  $2,000,000  building  tunnels  and  an  elec- 
tric railway  which  shall  pass  through  them  from 
JDyea  to  W'hitchorse.  The  company  is  also  inter- 
ested in  developing  mining  properties  adjacent  to 
the  line. 

An  electric-railway  consolidation  scheme  is  said 
to  be  on  foot  which  will  combine  a  number  of  lines 
centering  in  Toledo,  O.,  bn  one  side,  Sandusky  and 
Cleveland  on  the  other,  and  embracing  Tiffin,  Fre- 
mont, Ottawa,  Findlay,  Port  Clinton  and  several 
other  Ohio  points.  The  proposed  company,  it  is 
said,  will  be  capitalized  at  $3,000,000  Among  its 
leading  promoters  are  believed  to  be  Bankers  R.  W. 
Brown,  W.  M.  Starr  and  Richard  Y'oung  of  Tiffin. 

President  Allen  N.  Johnson  of  the  Little  Rock 
(Ark.)  Traction  and  Electric  company  has  been 
appointed  receiver  of  the  company  by  Judge  John 
A.  Williams  of  the  United  States  District  Court. 
In  his  petition  to  the  court  Mr.  Johnson  claimed 
that  he  was  unable  to  operate  the  cars  of  the  com- 
pany on  account  of  the  strike  prevailing  at  that  time, 
judge  Williams  issued  an  order  restraining  anyone 
from  interfering  in  any  manner  with  the  operation 
of  the  cars. 

A  reorganization  of  the  Consolidated  Street  Rail- 
way company  of  Grand  Rapids,  Mich.,  was  recently 
effected,  with  the  election  of  the  following-named 
officers:  President.  Anton  G.  Hodenpyl;  manager, 
G.  Stuart  Johnson;  secretary,  B.  S.  Hanchett;  treas- 
urer, William  H.  Anderson;  directors,  L.  J.  Rindge, 
William  H.  Anderson,  William  Judson,  John  A. 
Covode,  Thomas  F.  Carroll,  J.  Boyd  Pantlind  and 
A.  G.  Hodenpyl.  The  directors  are  all  Grand  Rap- 
ids capitalists,  and  considerable  stock  in  the  reor- 
ganized company  is  held  in  the  city. 

The  Chicago  Union  Traction  company  is  planning 
to  open  four  new  lines  in  a  few  days  which  will 
greatly  improve  the  service  on  the  North  and  West 
bides  of  the  city.  One  of  these  lines  will  carry- 
passengers  between  Douglas  Park  on  the  West  Side 
and  Lincoln  Park  on  the  North  Side  for  a  single 
fare.  Three  hundred  new  cars  are  to  be  added  to 
the  equipment  of  the  road.  This  addition  will  make 
the  total  number  of  cars  in  operation  1,500,  exclud- 
ing 250  cars  operated  on  the  lines  of  the  Chicago 
Consolidated  Traction  company,  which  is  owned  by 
the    Union    Traction    company. 

It  was  decided  at  a  mass  meeting  of  the  street- 
railway  employes  in  St.  Louis  on  the  evening  of 
May  7th  to  strike  the  following  morning.  The  men 
are  employes  of  the  St.  Louis  Transit  company, 
which  operates  all  but  one  of  the  street-car  lines  of 
the  city.  It  is  said  that  the  union's  order  affects 
about  3,500  men.  The  union  will  run  vehicles  to 
accommodate  passengers  who  sympathize  with  its 
cause.  The  demand  of  the  men  which  was  rejected 
by  the  company  does  not  ask  any  increase  of  wages, 
but  on  the  matter  of  unionism  demands  that  the 
company  give  specific  reasons  for  the  discharge  of 
each  man,  and  the  committee  be  allowed  to  examine 
the  company's  books  to  ascertain  the  record  of  each 
man.  It  is  charged  that  the  company  has  been  dis- 
charging members  of  the  union. 

United  Stales  Consul  McFarland  of  Nottingham, 
England,  reports  that  the  Loughborough  and  Dis- 
trict  Traction  syndicate  proposes  an  electric  railroad 
from  llathern  through  Loughborough  ami  Quorn 
to  Mountsorrel.  with  a  cross  line  in  Loughborough 
from  the  Falcon  Works.  The  engineer  is  Mr.  C.  H. 
Gadsby,  M.  1.  E.  E..  of  London.  In  his  opening 
statement,  a  solicitor  said  the  total  length  of  the 
line  was  8' 1  miles,  with  a  gauge  of  three  feet  six 
inches.  The  motive  power  would  be  the  overhead 
electric  system.  The  cost  of  the  undertaking  was 
£111,162  ($540,970)  and  the  capital  of  the  company 
£1 50,000  ($729,975).  The  cost  of  construction  would 
include  equipment.  At  present  there  is  no  means 
of  communication  between  Loughborough  and  many 
of  the  outlying  villages  and  hamlets. 

The  full  text  of  final  decree  in  the  trolley-contact- 
spring  case  of  the  General  Electric  company  against 
the  Bibber-White  company,  filed  in  the  United 
States  Circuit  Court,  District  of  Massachusetts,  on 
February  6,   1900,   has  just  been   issued  in  printed 


form.  The  court  held  that  letters-patent  No.  412,- 
155,  issued  October  1,  1889,  to  Albert  Anderson 
and  assigned  to  the  General  Electric  company,  for 
"Improvements  in  Trolleys  for  Electric-railway  Serv- 
ice," are  good  and  valid  in  law  and  particularly  as 
to  the  eighth  claim  of  the  patent,  which  mentions 
the  combination  with  a  trolley  frame  and  trolley 
wheel  of  metallic  conducting  brushes  between  the 
hubs  of  the  trolley  wheels  and  the  frame.  A  per- 
petual injunction  was  issued  against  the  defendant 
company,  enjoining  it  from  further  infringing  the 
patent.  


AUTOMOBILES. 


It  is  reported  that  John  G.  Kennedy,  proprietor  of 
the  La  Parra  ranch  in  Nueces  County,  Texas,  has 
ordered  50  automobiles  of  the  runabout  gasoline 
type.  Mr.  Kennedy,  it  is  asserted,  will  use  the  ve- 
hicles instead  of  ponies  in  chasing  cattle  on  his 
20,000-acre  ranch. 

The  Cosmopolitan  Power  company  has  been  or- 
ganized, with  a  capital  stock  of  $40,000,000,  in  Jersey 
City,  N.  J.  It  is  stated  that  the  company  will  man- 
ufacture automobiles  as  a  part  of  its  business.  The 
following-named  gentlemen  are  directors  of  the 
company:  Corner  E.  Highley,  W.  \\r.  Gurley,  H. 
M.  Carter,  J.  F.  Hemingway,  D.  S.  Hank,  E.  P. 
Compton,  Adrian  H.  Larkin  and  Charles  N.  King. 

A  Paris  cable  dispatch  to  the  New  York  Herald, 
dated  May  5th,  says:  "It  would  seem  as  if  auto- 
mobile racing  were  over  for  good  in  France,  as  M. 
Cavard,  director  of  the  detective  service,  states  that 
long-distance  races  are  henceforth  forbidden.  The 
international  cup  race,  which  Americans  had  entered, 
is  doomed,  as  are  also  all  the  long  road  contests 
connected  with  the  exposition.  The  cause  of  this 
Draconian  measure  is  public  feeling  against  racing 
in  the  highways  and  unfavorable  reports  by  prefects 
of  the  departments  through  which  the  proposed  races  . 
were  to  pass.  Yresterday  50  autocar  drivers  ap- 
peared in  police  court  for  scorching.  Their  sen- 
tences ranged  from  one  day  in  prison  to  10  francs' 
fine." 


PUBLICATIONS. 


The  International  Monthly  for  May  has  a  notable 
article  by  Professor  Oliver  J.  Lodge  on  "Modern 
Views   of  Matter." 

The  Stilwell-Bierce  &  Smith-Vaile  company,  Day- 
ton, 0.,  has  issued  a  circular  of  the  Stilwell  cast- 
iron  feed-water  heater. 

"Own  your  own  breezes"  is  the  fan-motor  senti- 
ment expressed  on  a  blotter,  with  a  calendar  for 
May,  that  the  Central  Electric  company,  Chicago, 
is  distributing. 

The  Monarch  Fire  Appliance  company,  New 
York,  has  issued  a  pamphlet  giving  a  list  of  recent 
equipments  and  a  number  of  indorsements  and  press 
comments  on  its  dry  fire-extinguishing  compound, 
Kilfyre. 

The  Fort  Wayne  Electric  Works  have  issued  a 
bulletin  on  the  Wood  type  of  multipolar,  direct-cur- 
rent generators  of  small  and  medium  size.  Prices, 
dimensions  and  other  useful  items  of  information 
are   given. 

The  Western  Electric  company,  Chicago,  has  is- 
sued a  bulletin  on  the  Dicke  ball-bearing  pay-out 
reel  for  linemen.  Other  Dicke  products  mentioned 
in  the  bulletin  are  lock-ferrule  screw-drivers,  splicing 
chimps  and  climbers. 

Two-button  Diamond  H  push  switches  are  de- 
scribed in  considerable  detail  in  a  catalogue  dis- 
tributed by  the  Hart  Manufacturing  company,  Hart- 
ford, Conn.  The  different  types  of  switches,  with 
prices  and  details  of  construction,  are  treated  in  full. 

The  J.  G.  Brill  company,  Philadelphia,  has  issued 
"A  Word  of  Explanation"  about  its  No.  27,  the 
"perfect"  passenger  truck  for  city,  suburban  and 
interurban  electric  railways  or  steam  railroads.  The 
catalogue  describes  the  truck  and  gives  illustrations 
cif  several  different  types  of  cars  equipped  with  the 
trucks. 

The  International  Correspondence  Schools,  Scran- 
ton, Pa.,  have  published  a  pamphlet  describing  their 
course  of  instruction  in  railway  motor  engineering. 
This  course,  which  is  a  new  .one,  is  devoted  to  the 
operation  and  maintenance  of  electric-railway  cars 
and  electrical  machinery,  and  is  intended  to  be  thor- 
oughly practical  in  nature. 

Charles  Austin  Bates  has  issued  a  pamphlet  de- 
scriptive of  the  Charles  Austin  Bates  building  now 
being  constructed  in  New  Y'ork  at  206-208  West 
Forty-third  street,  overlooking  Longacre  Square. 
An  illustration  of  the  building,  in  colors,  made  from 
the  architect's  sketch,  is  given  on  the  cover.  The 
block  will  be  occupied  by  Mr.  Bates  after  October 
[St,  in  the  conduct  of  his  advertising  business. 

A  lecture  delivered  by  Walter  B.  Snow  at  Sibley 
College,  Cornell  University,  on  "Mechanical  Ven- 
tilation and  Heating  by  a  Forced  Circulation  of 
Warm  Air,"  has  just  been  issued  in  pamphlet  form 
by  the  B.  F.  Sturtevant  company,  Boston.  The 
pamphlet  is  well  illustrated  with  drawings  of  build- 
ings in  which  the  Sturtevant  system  is  used.  It 
may  be  obtained  upon  request  by  addressing  the 
B.  F.  Sturtevant  company.     The  company  has  also 
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issued  a  new  edition  of  its  bulletin   descriptive  of 
special  types  of  Sturtevant  electric  fans. 

The  new  catalogue  of  the  Western  Electrical  Sup- 
ply company,  St.  Louis,  is  an  imposing  book,  ft 
contains  nearly  1,100  pages  and  seems  to  embrace 
about  everything  pertaining  to  electricity.  It  is  di- 
vided into  departments,  each  of  which  illustrates 
fully  a  complete  line  of  the  most  representative 
goods  pertaining  to  that  special  branch.  The  book 
is  handsomely  bound  and  in  its  size,  general  appear- 
ance and  make  up  is  a  credit  to  the  company.  It 
covers  direct  and  alternating-current  generators  and 
motors,  arc  lamps,  lighting  supplies  of  every  descrip- 
tion, street-railway  supplies,  house  goods  and  tele- 
phone supplies,  in  fact,  "everything  electrical." 
The  company  is  exclusive  territorial  agent  for  a 
number  of  prominent  manufacturers,  among  which 
are  the  John  A.  Roebling's  Sons  company,  Ohio 
Brass  company.  Indiana  Rubber  and  Insulated  Wire 
company,  Adams-Bagnall  Electric  company,  Emer- 
son Electric  Manufacturing  company,  Ansonia  Elec- 
tric company,  Warren  Electric  Manufacturing  com- 
pany. Eddy  Electric  Manufactuiing  company,  etc. 
The"  Western  Electrical  Supply  company  states  that 
it  is  now  in  a  position  to  equip  complete  central 
stations,  street  railways,  telephone  lines  and  ex- 
changes. In  fact,  it  says  it  is  prepared  to  furnish 
from  stock  "everything  electrical"  in  all  that  the 
term  implies. 


MISCELLANEOUS. 


The  first  copper  ever  found  in  Montana  was  re- 
cently  discovered  at  White  Sulpher  Springs,  on  the 
south  side  of  Sixteen  Mile  Creek.  It  was  in  the 
shape  of  a  huge  boulder  and  is  said  to  be  almost 
pure  copper.  The  boulder  is  estimated  to  weigh 
two  tons. 

Dr.  Laborde,  a  French  physician,  is  said  to  have 
devised  a  means  of  restoring  to  life  persons  who 
have  apparently  drowned  or  suffocated.  He  uses 
a  device  run  by  an  electric  motor  in  the  opera- 
ation  he  advocates,  which  consists  of  lingual  trac- 
tion or  the  pulling  out  of  the  patient's  tongue  at 
regular  intervals. 

Judge  Knowles,  United  States  judge  at  Helena, 
Mont.,  has  rendered  a  decision  setting  aside  the  deed 
of  the  Pacific  mine  to  the  Washoe  company.  The 
Washoe  company,  which  is  controlled  in  its  en- 
tirety by  the  Amalgamated  Copper  company,  owned 
as  its  most  valuable  and  practically  only  asset  the 
Pacific  mine,  which  has  yielded  enormous  quanti- 
ties of  copper  ore.  The  Amalgamated  company  will 
carry  the  suit  to  the  Supreme  Court. 


TRADE  NEWS. 

The  H.  P.  Cameron  Electrical  Manufacturing 
company  of  Syracuse,  N.  Y.,  capitalized  at  $10,000, 
has  been  incorporated  by  Moses  L.  Oberdorfer, 
Holden  P.  Cameron  and  Frederick  T.  Roersen. 

The  Menominee  (Mich.)  Electric  Manufacturing 
company  was  organized  recently,  with  a  capital  of 
S2S.000,  and  will  succeed  the  Menominee  Electric 
and  Mechanical  company.  The  plant  of  the  com- 
pany will  be  increased  in  capacity. 

The  Montauk  Multiphase  Cable  company  an- 
nounces that   it  has   removed   its   offices   from   the 


eighteenth  to  the  nineteenth  floor  of  the  American 
Surety  building,  100  Broadway,  New  York  city. 
It  is  now  located  in  rooms  5  and  6. 

The  American  Incandescent  company  has  been 
organized  at  Portland,  Me.,  for  the  purpose  of  man- 
ufacturing and  dealing  in  electrical  apparatus,  with 
$100,000  capital  stock.  The  officers  of  the  company- 
are:  President,  Frank  E.  Pickerman  of  Boston; 
treasurer,   Harvey   G.   Allbright  of  Boston. 

A  New  York  dispatch  states  that,  for  the  purpose 
of  funding  the  floating  debt  and  providing  working 
capital,  the  Sprague  Electric  company  has  executed 
a  mortgage  to  the  Farmers'  Loan  and  Trust  com- 
pany, as  trustee,  for  $1,200,000,  to  secure  an  issue 
ot  gold  bonds  for  that  amount  due  in  10  years  at  five 
per  cent. 

Pitt  &  Scott  of  New  York,  who  are  planning  to 
establish  a  permanent  London  commercial  exhibi- 
tion of  American  manufactures,  say  they  have  al- 
ready received  a  number  of  applications  for  space 
in  the  proposed  exhibition,  as  well  as  a  large  number 
of  letters  from  manufacturers  who  are  interested  in 
the  undertaking  and  desire  more  complete  particu- 
lars. The  exact  location  of  the  exhibition  in  Lon- 
don has  not  been  decided  as  yet. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals,  until  May 
15th,  for  furnishing  and  installing  in  the  Boston 
navy  yard  an  electrical  power  plant.  Specifications 
and  blank  forms  of  proposals  will  be  furnished  upon 
application  to  the  Navy  Pay  Office  at  Boston  or 
to  the  bureau  at  Washington.  The  same  bureau  is 
also  inviting  sealed  proposals,  until  May  22,  1900. 
for  furnishing  the  Mare  Island  (Cal.)  navy  yard  with 
a   generating  set. 

James  Knox  Taylor,  supervising  architect  of  the 
Treasury  Department,  Washington,  D.  C,  has  issued 
notices  that  sealed  proposals  will  be  received,  until 
June  nth,  for  the  installation  of  a  wiring  system 
for  the  United  States  Mint  building  at  Philadel- 
phia, in  accordance  with  the  drawings  and  specifica- 
tions, copies  of  which  may  be  obtained  at  the  office 
of  the  supervising  architect  or  the  superintendent 
of  construction  at  Philadelphia.  Sealed  proposals 
will  also  be  received  at  the  same  office,  until  May 
22d,  for  the  installation  of  engines  and  generators 
for  the  United  States  immigrant  station,  Ellis  Island, 
New  York  harbor. 

The  C.  H.  Dicke  Tool  company  of  Chicago  will 
have  a  fine  exhibit  of  electrical  workers'  tools  at 
the  Paris  Exposition.  The  display  consists  of  climb- 
ers, wire  connectors,  comealongs,  wrenches,  screw- 
drivers and  other  linemen's  tools,  but  does  not 
include  the  entire  line,  which  is  thoroughly  illus- 
trated in  a  new  catalogue  recently  issued  by  the 
Dicke  Tool  company.  Mr.  Dicke  will  spend  a  por- 
tion of  the  summer  at  the  exposition  and  will  give 
personal  attention  to  his  exhibit.  Mr.  Dicke  is  as- 
sociated with  J.  E.'Way  of  New  York  and  Thomas 
G.  Grier  of  Chicago,  who  are  both  well  known  to 
the  electrical  trade. 

''Independently  of_  the  greater  economy  and 
higher  rates  of  combustion,"  says  the  B.  F.  Sturte- 
vant company  in  its  "Treatise  on  Mechanical  Draft." 
"mechanical  draft  stands  as  the  only  means  by 
which  the  increased  rate  can  be  economically  ob- 
tained.    Coiucidentally,  the  boiler  capacity  must,  of 


necessity,  be  greater,  provided  the  grate  area  is 
maintained.  The  expense  or  inconvenience  of  a 
chimney,  to  obtain  rates  above  20  or  25  pounds  per 
square  foot  per  hour,  becomes  so  great  as  to  prac- 
tically preclude  an  increase.  When  it  is  considered 
that  in  boilers  of  the  marine  type  the  combustion 
rate  resulting  from  the  employment  of  mechanical 
draft  is  now  carried  as  high  as  40  to  50  pounds,  that 
in  torpedo-boat  and  similar  service  a  rate  of  70  to 
80  pounds  is  frequent,  and  in  locomotive  practice 
as  high  as  120  pounds  is  not  at  all  unusual,  the 
possibilities  of  increased  rates  of  combustion  with 
mechanical  draft  are  evident." 


BUSINESS. 


The  Donnelly  improved  steel  climbers,  sold  by  J. 
J.  Reidy,  New  Haven,  Conn.,  have  been  adopted 
by  the  Southern  New  England  Telephone  company, 
Western  Union  Telegraph  company  and  Postal  Tele- 
graph-cable company. 

The  Gutmann  wattmeter  for  alternating  current 
has  "caught  on,"  says  the  Electric  Appliance  com- 
pany of  Chicago.  The  company,  which  is  general 
sales  agent  for  the  meter,  says  it  is  one  of  its  strong 
agencies.  The  company  insists  that  selling  calico 
without  a  yardstick  or  sugar  without  scales  is  akin 
to  the  practice  of  selling  current  without  a  watt- 
meter. 

The  Gregory  Electric  company  of  Chicago  says  it 
has  completed  extensive  alterations  and  improve- 
ments in  the  new  addition  to  its  works  and,  through 
the  reduced  cost  of  handling  materials,  is  now  pre- 
pared to  do  business  on  still  smaller  margins  than 
heretofore.  All  visitors  to  the  coming  National 
Electric  Light  convention  are  cordially  invited  by 
the  company  to  inspect  its  warehouses  and  works 
while  in  Chicago. 

The  Chicago  Belting  company  says  its  sales  books 
show  that  its  business  has  increased  greatly — the 
direct  sales  for  the  last  six  days  of  April  aggregating 
$18,008.31.  "These  facts,"  the  company  asserts, 
"show  conclusively  that  there  is  a  growing  demand 
for  our  product,  which  would  indicate  that  there 
is  nothing  better  manufactured  than  our  old  Re- 
liance."  The  increased  business  has  made  it  nec- 
essary to  increase- the  capital  stock  of  the  company 
to  $100,000,  all  paid  in. 

Kilfyre,  manufactured  by  the  Monarch  Fire  Ap- 
pliance company,  New  York,  is  said  to  be  the  most 
efficient  fire  extinguisher  so  far  invented.  It  is  es- 
pecially valuable  in  cases  where  fire  occurs  in  or 
near  electrical  apparatus  and  where  the  use  of  water 
or  of  extinguishers  of  the  liquid  type  is  objection- 
able. Kilfyre  is  a  dry  compound  that  is  entirely 
harmless  to  flesh,  fabric  or  metal  and  is  also  said 
to  be  an  effective  insulator.  It  has  been  adopted 
for  the  protection  of  offices  and  stations  by  the  West- 
ern Union  and  Postal  Telegraph  companies,  the 
Edison  Electric  Illuminating  company  of  New  York, 
the  Erie  Telegraph  and  Telephone  company  and 
many  other  electrical  concerns.  The  Monarch  Fire 
Appliance  company  announces  that  it  has  secured 
the  services  of  General  C.  H.  Barney,  well  and 
widely  known  to  the  electrical  fraternity,  who  will 
devote  himself  to  extending  a  knowledge  of  the 
merits  of  the  company's  extinguisher  among  the 
telephone,  telegraph,  electric-light  and  railway  com- 
panies. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


64S.37S.  System  cf  Electrical  Distribution.  Oskar 
Behrend,  Frankfort-on-the-Main,  Germany.  Ap- 
plication filed  December  28,   1897. 

The  inventor  describes  the  combination  with  an  alter- 
naiing-current  generator  of  a  branched  main  circuit,  a 
translating  device  in  each  branch,  and  electromagnetic 
switches  controlling  each  branch  and  connected  in  a 
shunt  from  the  main  circuit. 

648,388.  Voltage  Regulator.  William  H.  Chapman. 
Portland,  Me.  Application  filed  February  23, 
1900. 

In  the  regulator  are  combined  a  relay  solenoid  for 
switching  an  eleclric  current  into  one  of  two  regulating 
circuits,  consisting  of  a  spool  wound  with  insulated  wire 
and  having  a  pivoted  core  connected  with  the  circuit,  the 
core  having  its  pivotal  axis  substantially  at  right  angles  to 
the  axis  of  the  spool,  a  spriDg  for  holding  the  core  at  an 
inclination  to  the  axis  of  ihe  spool,  a  pair  of  contact 
points  electrically  connected  with  two  regulating  circuits, 
a  moving  electric  contact  connected  with  the  core  and 
adapted  to  vibrate  between  ihe  contact  poinis  to  throw 
the  current  one  way  or  the  other. 

648.410.  Elevator.  John  M.  Howard,  Chicago,  111. 
Application  filed  October  9,  1899. 

-An  electric  mot:r  is  used  to  drive  the  drum  of  the  ele- 
vator. 

648,432.  Railway  Signal.  Seymour  C.  Prentiss,  De- 
troit, Mich.     Application  filed  June  10,   1898. 

An  electric  signal  apparatus  combined  wi  h  a  railroad 
track  hav:ng insulated  rails  is  described. 

648.446.  Electromagnetic  Coil.  Richard  Varley, 
Jersey  City,  N.  J.  Application  filed  December 
i8,   1899. 

In  the  coil  are  a  free  stranded  terminal  consisting  of  a 
section  of  the  coiled  wire  and  a  short  section  of  tin- 
coated  wire  twisted  therewith  combined  with  a  strand  of 
insulating  material  fixed  to  the  stranded  terminal  and  to 
the  surface  of  the  coil. 


Issued  May  1,   igoo. 

8,481.  Electrical  Resistance.  Arthur  W.  Berres- 
ford,  Westfield,  N.  J.  Application  filed  Novem- 
ber 9,  1899. 

Combined  in  the  invention  are  a  plurality  of  cast-metal 
forms  or  grids  so  separated  from  metallic  contact  by  in- 
sulating pieces  as  to  permit  free  access  of  air  to  the  sur7 
face  ^f  the  grids,  and  made  into  a  rigid  structure  by 
suitable  clamnine  HoH-f*=. 


NO.    648  494. 

648,487.  Electric  Clock.  Walter  J.  Dudley,  Somer- 
ville,  Mass.,  assignor  to  the  Bangor  Electric 
Clock  company,  Bangor,  Me.  Application  filed 
January   30,    1899. 

The  clock  includes  in  its  construction  an  electromagnet 
operated  by  a  circuit  closer. 

648,489.  System  of  Distribution.  William  L.  R.  Em- 
met, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  March  10,  1899. 

In  the  system  are  mains  connected  to  the  source  of 
supply,  compensating  machines  driven  by  energy  dPrived 
from  the  mains  and  connected  across  the  mains  and  to  a 
neutral  conductor,  shunt-field  windings  for  partially  ex- 
citing the  machines  and  a  series  winding  on  ejch  machine 
for  furnishing  the  balance  of  the  excitation. 


648.492.  Thermo-electric  Generator.  John  W.  Har- 
rison, Pueblo,  Colo.  Application  filed  Septem- 
ber, i,  1896. 

In  the  generator  are  a  body  having  a  heated  area  con- 
sisting of  a  series  of  electrically  connected  vessels 
containing  stored  heat  and  a  heat  generator,  flexible  con- 
ductors of  electricity  connected  with  separate  parts  of  the 
body,  and  a  shell  compased  of  different  m;tals  having  a 
cold  area  and  a  diaphragm  extending  from  one  inner  side 
portion  to  the  other  over  the  cold  arei,  and  in  direct  elec- 
trical connection  with  the  conductors. 

648.493.  Regulating  Dynamo-electric  Machines.  Ed- 
ward M.  Hewlett,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  company  of  New  York. 
Application  filed  October  27,  1899. 

There  is  described  a  relay  having  its  contacts  pro- 
tected by  an  auxiliary  circuit  breaker  controlled  by  the 
relay  having  its  coot  icts  in  parallel  relation  to  the  relay 
contacts,  and  electromagnetic  means  for  holding  the  cir- 
cuit closed  until  after  the  relay  contacts  hive  separated. 

648.494.  Regulating  Dynamo-electric  Machines.  Ed- 
ward M.  Hewlett,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  company  of  New  York. 
Original  application  filed  October  27,  1899.  Di- 
vided and  this  application  filed  January  12,  1900. 

A  system  for  regulating  alternating-current  generators  is 
described  which  comprises  a  plurality  of  generators  con- 
nected with  a  distribution  circuit,  a  common  exciter  circuit 
connected  in  parallel  relation  with  the  several  field  mag- 
nets, and  means  for  automatically  vsrying  the  current  in  the 
several  branches  to  preserve  a  unirorm  relative  output. 
(See  cut.) 

648,501.  Apparatus  for  Supporting  Overground 
Wires.  Carl  J.  Kronenberg,  Aufderhohe,  Ger- 
many.    Application  filed   October  12,   1899. 

A  cross  arm  for  supporting  the  insulators  of  electric 
wires  is  described  consisting  of  a  U-shaped  iron  having 
recess  for  receiving  a  metal  pole,  the  web  of  the  iron  hav- 
ing windholes  therethrough. 

648,505.     Electric    Fishing   Apparatus.     Ivar   W.   J. 
Lindbohm,     Helsingfors,     Russia.     Application 
filed  February  12,  1900. 
See  description  on  page  306. 
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648,516.  Electric  Lamp  with  Burner  of  the  Second 
Class.  Karl  Ochs,  Berlin,  Germany.  Applica- 
tion filed  June  29,  1899. 

Combined  with  a  lamp  base  provided  with  suitable  con- 
tacts for  engaging  a  socket  are  leadin^-in  conductors  sup- 
ported by  the  lamp  base  and  in  electrical  connection  with 
the  contact*,  an  illuminating  body  of  the  second  class 
supported  by  and  removably  secured  to  the  leading-in  con- 
ductors, and  an  aptrtured  globe  enveloping  the  illuminat- 
ing device  and  removably  engaged  with  the  limp  base. 

7.  Electrical  Glow  Light  with  Illuminating 
Body  of  Second-class  Conductor.  Karl  Ochs, 
Berlin,  Germany.  Application  filed  September 
16,  1899. 

In  the  lamp  described  are  combined  three  leading-in 
wires  aod  a  glower  and  a  beater,  one  leading-in  wire  being 
common  to  the  glower  and  heater  and  the  other  two  being 
connected  to  the  glower  and  heater  respectively,  a  socket 
with  three  contacts  co-operating  with  the  leading-in 
wires,  a  hand  switch  for  the  common  leading-in  wire  and 
an  au'omatic  interrupter  for  the  leading-in  wire  in  circuit 
with  the  heating  device. 

648,518.  Electrical  Resistance.  Karl  Ochs,  Berlin, 
Germany.    Application  filed  September  16,  1899. 

The  inventor  describes  an  electric  resistance  and  beat- 
ing conductive  body  adapted  to  act  as  a  hea'ing  resistance 
for  a  glow  lamp  with  a  second-class-conductor  il  uminat- 
ing  bo-ly.  the  resistance  f  onsi=tingof  metal  oxide  or  oxides 
formsd  into  a  solid  miss  by  glowing  and  slagging 
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648,520.  Circuit  Breaker  for  Gas  Engines.  John  A. 
Ostenberg,  Westminster,  Vt.,  assignor  to  Fred- 
erick M.  Gilbert,  Walpole,  N.  H.  Application 
filed  November  6,  1897. 

The  device  comprises  a  fixed  terminal,  a  movabje  ter- 
minal, an  actuator  for  the  movable  terminal,  an  engaging 
portion  of  the  movable  terminal  projecting  across  the  paih 
of  the  actuator,  and  a  supplemental  engaging  portion,  the 
surface  of  the  engaging  portion  and  the  path  of  the  actuat- 
ing device  approaching  each  other  in  the  direction  of 
movement  of  the  latter. 

648,529.  Dynamo-electric  Machine.  Edward  W. 
Robinson,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  October  8,  1898. 

In  the  dynamo-electric  machine  described  are  com- 
bined a  field-magnet  frame  divided  into  two  parts,  each 
provided  with  a  semicircular  openiog,  the  opening  of  one 
part  being  directly  opposite  the  openiog  in  the  other  part, 
a  bearing  mounted  within  the  opening,  an  annular  II  inge 
having  a  groove  cut  in  its  periphery  into  which  the  sides 
of  the  frame  project,  a  proje;tion  for  preventing  the 
bearing  from  turning,  and  a  clamping  bolt  for  holding  the 
two  parts  of  the  frame,  and  also  for  retaining  the  bearings 
in  place. 

648,533.  Connection  Counter  for  Telephone  Lines. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  January  7,  1899. 

Combined  with  a  metallic-circuit  telephone  line  and 
battery  applied  to  one  line  conductor  thereof  and  a  ground 
connection  with  the  other,  are  mechanism  and  an  actuat- 
ing magnet  therefor  at  the  substation,  in  a  ground  branch 
from  the  normally  grounded  side  of  the  line,  a  bridge  of 
the  metallic  circuit  including  the  telephone,  a  controlling 
magnet  in  the  normal  path  of  current  in  the  line  circuit 
controlling  the  current  through  the  magnet  in  the  ground 
branch,  and  a  key  at  the  central  office  adapted  to  break 
the  battery  connection  with  one  limb  of  the  lioe  and  apply 
a  grounded  battery  to  the  other  limb  oT  the  line. 

648,543.  Electrical  Attachment  for  Hydrocarbon  or 
Other  Burners.  Ferdinand  Wilkc,  Akron,  O., 
assignor  of  one-half  to  Charles  A.  Ley,  Akion, 
O.     Application  filed  June  10,  1899. 

A  safety  attachment  for  hydrocarbon  burners  and  the 
like  is  described,  It  comprises  an  arm  constructed  at  one 
end  to  be  pivoted  tn  swing  to  and  fro  and  having  at  its 
other  end  a  contact  point  and  an  insulating  stop,  and  a 
blade  sensitive  to  heat  fixed  to  insulating  material  on  the 
pivot  end  of  the  arm  and  having  its  free  end  between  the 
contact  point  and  the  insulating  stop,  and  electrical  con- 
nections with  the  inner  ends  of  the  arm  ani  blade. 

648,546.  Electrical  Measuring  Instrument.  Joshua 
F.  Begole,  St.  Louis,  Mo.  Application  filed 
September  28,  1899. 

The  instrument  has  a  rotary  member,  a  coil  inclined  to 
the  axis  of  the  rotary  member,  a  lateral  arm  carried  by 
the  rotary  member,  and  an  armature  blade  carried  by  the 
lateral  arm  and  extending  therefrom  into  the  coil. 

648,555.  Electric  Switch.  William  Ely,  Providence, 
R.  I.    Application  filed  February  19,  1897. 

The  switch  comprises  a  base-plate  of  insulating  ma- 
terial, a  shaft  arranged  parallel  with  the  base  plate,  one 
or  more  contact  knives  or  blades  carried  on  one  side  of 
the  shaft,  corresponding  sets  of  circuit  terminals  ar- 
ranged at  opposite  sides  of  the  shaft  in  the  plane  of  the 


movement  of  ihe  contact  blade,  an  actuating  lever  loosely- 
held  upon  the  shaft,  and  a  spring  connecting  the  shaft 
with  the  lever,  whereby,  upon  the  movement  of  the  lever  in 
either  direction,  the  spring  connection  will  cause  the  inde- 
pendent sudden  transference  of  the  contact  blade  from 
one  set  of  circuit  terminals  to  the  opposite  set  in  a  plane 
perpendicular  to  the  plane  of  the  base  plate. 

648,599.  Street-car  Fonder.  Augustus  W.  Shank, 
Detroit,  Mich.,  assignor  of  one-eighth  to  Charles 
A.  Berger,  Detroit,  Mich.  Application  filed  Au- 
gust 11,  1S99. 

The  invention  combines  a  car.  a  fender  pivoted  thereoo 
having  a  projecting  forward  end  and  horizontally  extend- 
ing rear  ends,  an  electric  circuit  leading  directly  from  the 
trolley  pole  to  the  wheels  of  the  car  independent  of  the 
motor  circuit,  electromagnets  included  in  the  circuit,  arm- 
atures on  the  ends  of  the  fender  within  the  field  of  the 
magnets,  and  a  switch  adapted  to  be  operated  manually  in 
closing  the  circuit. 

648,617.  Electromagnetic  Automatic  Weighing  Ma- 
chine. George  Hoepner,  Chicago,  111.,  assignor 
to  the  Union  Scale  and  Manufacturing  company, 
Sacramento,  Cal.  Application  filed  March  13, 
1899. 

The  electromagnetic  part  of  the  maclrne  is  adapted  to 
release  the  locking  mechansm,  whereby  the  filled  chamber 
discharges  its  contents. 

648,625.  Electric  Arc  Lamp.  Henry  V.  James,  Sal- 
ford,  England.  Application  filed  October  io, 
1S99. 

A  clut'h  and  feed  mechanism  for  an  electric  arc  lamp  of 
the  enclosed  type  is  described. 

648,636.  Means  for  Operating  Switches  in  Electric 
Tramways.  Andrew  G.  Sharrow,  Philadelphia, 
Pa.,  assignor  of  two-thirds  to  Samuel  Baum  and 
Adam  Baum,  Jr.,  Philadelphia,  Pa.  Application 
filed   October  26,    1899. 

Combined  in  a  switch-actuating  mechanism  are  a  switzh 
mounted  in  the  line  of  a  car  wheel,  two  actuating  levers 
therefor  placed  on  the  road  bed  within  the  lateral  limit  of 
the  rails,  the  levers  connected  by  independent  link?  and 
the  links  united  by  a  common  pivot  to  a  com  in  an  link,  a 
mechanical  connection  between  the  switches  and  the 
levers,  the  mechanical  connection  actuated  by  the  com- 
mon link,  and  means  carried  by  the  car  and  controlled 
from  the  car  for  actuating  the  levers  and  therethrough 
the  switch. 

648,647.  Latch-drop  Device  for  Telephone  Switch- 
boards. Ernest  E.  Yaxley  and  Charles  C.  Cad- 
den,  Chicago,  111.,  assignors  to  the  Victor  Tele- 
phone Manufacturing  company,  Chicago,  111. 
Application  filed  September  15,  1809. 

In  the  device  are  an  electromagnet,  a  shield  enclosing 
the  magnet,  an  armature  loosely  supported  at  its  tower 
end  on  a  bearing  in  ihe  shield  in  front  of  the  magnet  core, 
a  latch  projecting  from  the  armature  and  a  switchboard 
drop  suppined  to  be  engaged  by  the  lat;h. 

648,655.  Apparatus  for  Removing  Deposit  of  Car- 
bon from  Incandescent  Electric-light  Bulbs.' 
Ernest  W.  Cushing,  Middlcton,  Mass.  Appli- 
cation filed  November  29,  1899. 

In  an  apparatus  for  removing  the  deposit  of  carbon 
from  the  interior  of  tbe  bulb  of  an  incandescent  electric 
lamp  are  a  pot  or  crucible,  means  for  netting  it,  and  a 
lamp  holder  adapted  to  support  the  lamp  in  the  pot  or 
crucible  free  from  contact  therewith. 

648.659.  Phonographo-telephonic  Announcer.  John 
E.  Evard,  Indianapolis,  Ind.,  assignor  of  one-half 
to  Arthur  A.  McKain,  Indianapolis,  Ind.  Ap- 
plication filed  July  8,  1898. 

In  the  announcer  are  combined  a  record  bearer,  a  phono- 
graphic reproducer  arranged  in  suitible  relation  to  the 
record  bearer,  a  telephonic  transmitter  arranged  to  re- 
ceive sounds  from  the  reproducer,  a  telephone  circuit 
connected  therewith  including  telephonic  receivers,  a  pro- 
pelling means  adapted  to  cause  the  necessary  relative 
change  of  position  between  the  record  bearer  and  the 
phonographic  reproducer,  whereby  a  message  inscribed 
upon  the  record  bearer  miy  be  phonographically  repro- 
duced and  by  the  mechanical  operation  of  ihe  apparatus 
telephonic  illy  conveyed,  and  an  electric  circuit  embodying 
an  automatically  operated  circuit  closer  for  controlling  the 
propelling  means.     (See  cut.) 

648.660.  X-ray  Apparatus.  Reginald  A.  Fessenden, 
Allegheny,  Pa.     Application  filed  August  7,  1899. 

The  apparatus  consists  of  an  anticathodic  plate  having 
the  surface  exposed  to  the  cathode  currents  formed  of 
osmium. 

648,671.  Switch  for  Electric  Circuits.  James  T. 
Robb,  New  York,  N.  Y.,  assignor  to  the  Mitch- 
ell Vance  company,  New  York,  N.  Y.  Applica- 
tion filed  December  21,  1899. 

In  the  switch,  combined  with  a  spindle,  are  means  for 
manually  turning  the  same,  a  sleeve  concentric  to  the 
spindle,  a  spring  connecting  the  sleeve  with  the  spindle, 
contact  devices  controlled  by  the  movement  of  the  sleeve,  a 
ratchet  wheel  carried  by  the  sdeeve.  a  pawl  engaging  the 
ratchet  wheel  for  resisting  the  rotation  of  the  sleeve,  and 
means  carried  by  the  spindle  for  periodica'ly  releasing  tbe 
pawl. 

648,673.  Electrical  Apparatus  for  Surgeons'  Use. 
Henry  Schlesingcr,  New  York,  N.  Y.,  assignor 
of  two-thirds  to  Charles  Graf,  New  York,  N.  Y., 
and  William  E.  Willmann,  Hoboken,  N.  J.  Ap- 
plication filed  November  28,  1899. 

The  apparatus  consists  of  a  casing  carrying  a  battery,  an 
electric  lamp,  insulated  conducting  wires  for  carrying  cur- 
rent to  the  lamp,  the  wires  being  electrically  connected 
to  terminals  carried  upon  an  autountic  spring  barrel  car- 
ried by  the  casing  and  circuit  connections  between  the  bat- 
tery and  spring  barrel.     (See  cut.) 

648,689.  Igniting  Device  for  Gas  Engines.  Llewel- 
lyn Hutchinson,  Cambridge,  Mass.,  assignor  to 
E.  D.  Mellen,  Cambridge,  Mass.,  and  Isaac  H. 
Davis,  Boston,  Mass.  Application  filed  No- 
vember 11,  1899. 

The  device  comprises  an  induction  coil,  battery,  circuit 
controllers  and  ignition  points  in  the  cylinders  of  the 
engines. 

6481696.  Method  of  Controlling  Electric  Motors. 
Martin  T.  A.  Kubierschky,  Berlin,  Germany. 
Application  filed  December  6,   1899. 

In  combination  are  a  train  comprising  one  or  more  mo- 
tor cars,  main  controllers  on  the  motor  cars,  a  single  pilot 
motor  on  each  motor  car  for  operating  the  controller  on 
the  car,  a  master  controller,  and  electrical-  connections 
consisting  of  a  single  train  conductor  for  each  direction  of 
running. 


648,731.  Apparatus  for  Electrically  Lighting  Lamps. 
Henry  C.  Farquharson,  New  York,  N.  Y.  Ap- 
plication filed  September  5,  1899. 

Combined  with  the  chimney  are  a  spark-point  holder  of 
fireproof  non  conducting  material  having  perforated  lugs 
at  opposite  sides,  supporting  arms  passed  through  the  lugs 
and  twisted  so  that  their  eods  are  of  approximately  equal 
length  and  are  extended  and  provided  with  books  to  span 
and  engage  the  chimney. 

648.764.  Apparatus  for  Producing  Ozone  by  Elec- 
tricity. Joshua  H.  Lamprey,  London,  England. 
Application  filed  December  7,   1899. 

The  apparatus  consists  of  a  plain  conductor,  a  discharge 
conductor,  a  series  of  discharge  members  strung  thereon, 
a  series  of  intervening  dielectric  members  ol  greater  diam- 
eter than  the  discharge  members  also  strung  on  the  con- 
ductor alternately  with  the  discharge  members,  and  a 
dielectric  intervening  between  the  plain  conductor  and 
the  discharge  members  and  having  the  dielectric  mem- 
bers resting  on  its  surface. 

648,786.     Vapor-burning    Apparatus     and  System. 

Emil    Phillipson,    Haydn    M.    Baker,  Jr.,    and 

William  B.  Sabel,  New  York,  N.  Y.  Applica- 
tion filed  April  3,  1900. 

A  hydrocarbon  burner  with  an  electric  igniter  is  des- 
cribed. 

648,805.  Service-meter  Apparatus  and  Circuit  for 
Telephone  Sub-stations.  Herbert  E.  Shreeve, 
Boston,  Mass.,  assignor  to  the  American  Bell 
Telephone  company,  Boston,  Mass.  Application 
filed  January  22,    1900. 

The  inventor  describes  the  combination  at  a  telephone 
station,  with  a  telephone  circuit,  and  an  electromagnetic 
service  meter  connected  therein  and  adapted  to  count  the 
communications  initiated  at  such  station,  of  means  respon- 
sive to  the  passage  through  the  circuit,  of  alternating  or 
vibratory  electric  currents,  for  producing  interruptions  in 
the  circuit  through  the  actuating  electromagnet  of  the  serv- 
ice meter,  whereby  the  alternating  currents  are  prevented 
from  affecting  tbe  meter. 

648,834.  Trolley.  Christopher  H.  Bierbaum,  Buf- 
falo, N.  Y.,  assignor  to  the  Bierbaum  &  Merrick 
Metal  company,  Buffalo,  N.  Y.  Application  filed 
January  20,   1900. 

The  trolley  wheel  consists  of  a  central  ring  supported 
between  two  fiange  plates,  the  plates  being  held  by  the 
bub  and  the  hub  being  cast  on. 

648,850.  Electric-Hne  Cut-out.  Charles  A.  Clark, 
Hartford,  Conn.  Application  filed  June  28. 
1898. 

A  cut-rut  for  comection  on  e'ectric-lamp  circuits  is 
described. 

648,874.  Booster  Apparatus  for  Systems  of  Elec- 
trical Distribution.  Lamar  Lyndon,  New  York, 
N.  Y.     Application  filed  November  22,  1899. 

In  a  system  oT  electrical  distribution,  combined  with 
supply  and  consumption  circuits,  are  a  storage  battery  and 
a-booster  connected  therewith,  a  motor  for  operating  the 
booster,  aod  regulating  means  responsive  to  the  current  in 
the  booster  and  adapted  to  control  the  speed  of  such 
m-tor  inversely  to  the  strength  of  current  in  the  booster. 
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648,892.  Electrical  Resistance-.  Josef  F.  Bachmann 
and  Adolf  Vogt,  Vienna,  Austria-Hungary,  as- 
signors to  the  Electric  Resistance  and  Heating 
company,  Limited,  London,  England.  Original 
application  filed  November  22,  1898.  Divided 
and  this  application  filed  December  12,  1899. 

An  electrical  resistance  of  an  artificial-stone  compound 
is  described  which  is  composed  of  a  mixture  of  a  con- 
ductor and  of  a  non-conductor,  made  in  the  form  of  a  plate 
or  slab,  and  a  circuit-closing  device  a'so  made  of  a  plate 
or  slab  form,  extending  across  the  entire  width  of  the  re- 
sistance body,  so  that  by  a  comparatively  small  motion  of" 
such  device  a  regulation  of  the  electrical  energy  between 
wide  limits  is  obtained. 

6-i8,Sq5.  Indicator  for  Telephones.  Charles  F. 
Black,  Goshen,  Ind.  Application  filed  Novem- 
ber 15,  1899. 

Combined  with  the  casing  of  a  telephone  instrument,  its 
alarm  bell,  bell  hammer  and  pivoted  receiver  hook,  are  a 
movable  arm  or  lever  in  position  to  be  engaged  by  the 
bell  hammer,  a  sign  or  visual  signal  carried  thereby,  means 
for  normally  concealing  such  sign  or  sigoal  and  for  expos- 
ing the  same  when  the  lever  is  operated,  and  means 
operated  by  the  removal  of  the  receiver  from  the  hook  for 
re'urning  tbe  arm  or  lever  to  normal  position  after  oper- 
ation. 

Designs. 

32.615.  Telephone-instrument  Case.  William  D. 
Gharky,  Philadelphia,  Pa.  Application  filed 
April  2,   1900.     Term  of  patent,   seven  years. 

32.616.  Telephone  Switch  Box.  William  D.  Gharky, 
Philadelphia,  Pa.,  assignor  to  the  Sun  Electric 
Manufacturing  company  of  New  York.  Appli- 
cation filed  February  17,  1899.  Term  of  patent, 
14  years. 
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The  New  Edison    Building   in    Chicago. 

HICAGO  rejoices  in  the 
possession  of  many 
fine  commercial  build- 
ings; it  is  in  edifices 
designed  for  business 
purposes,  with  a  very 
few  exceptions,  such  as 
the  Art  Institute,  Chi- 
cago Club,  Newberry 
Library  and  the  His- 
torical Society  building. 
that  its  architecture  ex- 
cels. But  among  them 
all  it  may  well  be 
doubted  whether  there  is  any  more  carefully 
planned,  more  distinctive  of  its  purpose,  more 
thoroughly  safeguarded  or  more  tastefully  de- 
signed and  appointed  than  the  new  Edison  building 
at  139  Adams  street.  This  edifice  serves  as  the 
administrative  headquarters  and  center  of  distribu- 
tion of  the  Chicago  Edison  company  and  also  con- 
tains the  offices  of  the  Commonwealth  Electric  com- 
pany. It  is  the  purpose  of  this  article  fully  to  de- 
scribe and  illustrate  this  handsome  structure  and 
its  contents,  for  the  building 
is  believed  to  be  the  most 
artistic  and  best  equipped  of 
any  devoted  entirely  to  the 
occupancy  of  electric-lighting 
companies. 

Retrospective. 

The  original  Edison  build- 
ing was  erected  on  the  site 
of  the  present  building  in 
18S7.  It  consisted  of  a  three- 
story-front  and  two-story- 
rear  steel  and  brick  structure 
and  was  intended  to  be  used 
as  a  central  station  for  gen- 
erating and  distributing  elec- 
tricity for  light  and  power 
purposes  by  means  of  the 
Edison  three-wire  system. 
The  front  was  occupied  as 
offices  and  the  rear  by  the 
boilers,  engines,  dynamos 
and  other  electrical  appa- 
ratus. The  original  plant  in 
this  building  consisted  of 
eight  100-kilowatt  Edison 
dynamos  belted  to  four  250- 
horsepower  engines,  the  dy- 
namos being  placed  on  the 
second  floor  and  the  engines 
on  the  ground  floor  directly 
below  them.  The  business 
of  the  company  increased 
rapidly  and  additional  ma- 
chines of  the  same  kind  were 
added  each  year,  until  1891, 
when  there  were  14  engines 
and  28  dynamos,  aggregating 
3,400  kilowatts,  in  operation 
in  the  building.  It  had  been 
apparent  for  some  time  that 
this  station  must  ultimately 
be  abandoned,  both  because 
of  its  limited  capacity  and 
because  of  the  inefficiency  of 
the  apparatus,  which  had  al- 
ready become  a  "back  num- 
ber" by  the  rapid  advance  in 
dynamo  design  and  construc- 
tion, enabling  large  units 
direct-coni.-ected  to  slow- 
speed,  multiple-expansion, 
condensing  engines  to  be 
used. 

During  the  summer  of  1892 
the  new  and  modern  station 
located  at  Harrison  street 
and  the  Chicago  River  was 
started,  and  the  load  taken 
from    the    old   Adams    street 


station.  During  the  following  year  the  station 
was  entirely  dismantled  and  the  building  was 
remodeled  to  contain  the  offices  and  storerooms 
of  the  company.  All  that  was  left  of  the  old  station 
were  the  feeders  which  radiate  from  this  point  to 
the  various  street  intersections,  where  they  connect 
to  the  three-wire  network.  A  new  switchboard  was 
built  for  these  in  the  basement  and  connected  by 
heavy  copper  trunk  lines  to  the  new  station.  Dur- 
ing the  period  of  reconstruction  the  offices  were 
moved  to  temporary  quarters  in  the  Rookery  build- 
ing, the  storeroom  to  29S  Franklin  street,  the  con- 
struction department  and  shops  to  the  building  at 
the  corner  of  Market  and  Washington  streets  con- 
taining the  plant  which  was  formerly  the  property 
of  the  Chicago  Arc  Light  and  Power  company, 
which  was  consolidated  at  this  time  with  the  Chi- 
cago  Edison  company. 

In  the  spring  of  1S95  all  departments  of  the  com- 
pany except  the  shops  were  removed  to  the  re- 
modeled building,  which,  as  described  in  detail  in 
the  Western  Electrician  of  January  4,  1896,  seemed 
large  enough  to  fill  the  requirements  of  even  a 
rapid-growing  company  for  many  years  to  come. 
In  1898  a  large  storage  battery  was  installed  in  the 
basement   [Western  Electrician,  June  4,   1898],  and 


FIG.    I.       THE    NEW   EDISON    BUILDING    IN    CHICAGO. 


its  usefulness  was  so  marked  that  it  was  decided  to 
install  another  of  equal  size  during  the  summer 
of  1899.  In  order  to  make  room  for  this  and  still  an- 
other of  equal  size  to  be  subsequently  installed,  and 
to  afford  more  office  room,  already  urgently  needed, 
it  was  decided  to  rebuild  and  enlarge  the  building, 
and  the  present  Edison  building  is  the  result. 
General  Design  and  Arrangement. 

Especial  attention  has  been  given  to  designing  the 
front  of  the  building,  which  presented  unusual  diffi- 
culties, owing  to  the  fact  that  the  towering  masses 
of  the  adjoining  buildings  threatened  to  overpower 
and  dwarf  any  building  which  could  be  erected  on 
the  existing  foundations,  which  could  not  well  be 
removed,  owing  to  the  continuous  occupancy  of 
the  basement.  It  was  therefore  decided  to  use  the 
strong  yet  refined  forms  of  the  French  Renais- 
sance, with  details  Roman  in  feeling,  the  aim  being 
to  produce  a  facade  complete  in  itself  and  of  a 
strong  individuality  and  dignity,  commanding  at- 
tention by  its  richness  and  beauty  of  detail  rather 
than  by  its  bulk.  The  illustration  (Fig.  1)  shows 
how  well  the  designers  succeeded  in  their  work. 

The  fagade  is  of  Milford  pink  granite,  the  surface 
of  which,   for   the   first   two   stories,   is   highly  pol- 
ished,  while   the  upper  por- 
tion    is     ten-cut    work,    sur- 
mounted by  a  parapet  beau- 
tifully    carved.     Above     this 
again    is    a     cresting   and    a 
large  central  motive  of  terra 
cotta,    and    crowning    all    a 
mansard  roof  of  red  tile  with 
heavy  copper  cresting.     The 
terra-cotta  work    forms    the 
HBV   ■§■■         basis  of  the  decorative  light- 
ing scheme,  which  is  a  strik- 
I  J  ing  feature  of  the  facade. 

In  the  large  central  motive, 
83  feet  above  the  street 
grade,  is  placed  a  large 
frosted-glass  disk,  nearly  five 
feet  in  diameter,  while  on 
each  side  on  the  terra-cotta 
cresting  are  two  spherical 
globes  24  inches  in  diameter 
and  six  globes  12  inches  in 
diameter,  all  of  frosted  glass. 
Inside  of  all  these  globes  are 
placed  incandescent  lamps, 
there  being  three  in  the  12- 
inch  globes,  12  in  the  24- 
inch  globes  and  50  behind 
the  large  disk.  This  roof 
ornamentation  is  shown  in 
some   detail  in  Fig.  2. 

Over  the  street  entrance  is 
a  20-inch  glass  disk  set  in 
a  bronze  frame,  with  12  lights 
behind  it,  while  on  each  side 
of  the  entrance,  in  front  of 
the  first-story  windows,  are 
richly  ornamented  bronze 
candelabra,  with  large 
frosted-glass  globes  contain- 
ing lights.  The  top  portion 
of  one  of  these  candelabra  is 
shown  in  the  initial-letter  il- 
lustration of  this  article. 

The  frontage  of  the  build- 
ing on  Adams  street  is  44 
feet,  and  the  structure  ex- 
tends to  an  alley  in  the  rear, 
thus  having  a  depth  of  188 
feet.  It  is  six  stories  high 
in  front  aud  rear,  the  middle 
section  being  only  five  stor- 
ies, with  large  skylights. 

The  total  floor  area  is  44,- 
400  square  feet,  divided  as 
follows: 

Battery  rooms  (three).  13,200 
Offices  and  workrooms. 19,700 

Storerooms 5.200 

Halls  and  corridors-  -.   5.100 
Ventilating    house     on 
roof   1,200 
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It  will  be  noted  that  the  space  for  storage  battery 
is  about  30  per  cent,  and  the  space  for  offices  44  per 
cent,  of  the  entire  area  of  the  building.  The  build- 
ing, with  the  exception  of  storeroom  and  battery 
rooms,  is  healed  by  direct  radiation  and  ventilated 
by    means    of    forced    warm    air. 

An  excellent  idea  of  the  general  arrangement 
of  the  building  may  be  had  by  consulting  the  long- 
itudinal section  1  Fig,  3).  A  plan  of  the  fourth  floor 
is   shown   by   Fig.  4.     This  shows  the  comparative 
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two  of  which,  one  in  the  front  and  one  in  the  rear 
of  the  building,  deliver  fresh  air,  and  two,  one  in 
each  end  of  the  building,  exhaust  foul  air  from  the 
building.  At  normal  speed  these  blowers  have  ca- 
pacity to  deliver  28,000  cubic  feet  of  fresh  air  every 
minute  to  the  building  and  to  remove  14,000  cubic 
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boxes  is  pulled  once  every  hour  during  the  night 
and  Sundays  by  a  watchman,  who  in  going  his 
tounds  must  cover  every  part  of  the  building.  There 
is  installed  also  a  stationary  chemical  engine  of  500 
gallons'  capacity,  connected  by  means  of  piping  to 
io  stations,  each  equipped  with  a  hose  reel  and  150 


PIG.    2.       NEW     EDISON     BUILDING     IN     CHICAGO. — DETAIL 
OF  FRIEZE   AND   GOTHIC   TILE    ROOF. 

depth   of  the  building  and  the   general   scheme   of 
arrangement  on  the  upper  floors. 

Mechanical  Equipment 

The  storeroom  and  battery  room  are  both  heated 
and  ventilated  by  means  of  warm  air.  The  total 
number  of  square  feet  of  radiation  in  direct  radiation 
is  2,350.  The  total  number  of  square  feet  of  radia- 
tion for  fan  coils  is  1.800.  The  temperature  of  the 
room  is  regulated  by  the  Powers  system,  a  thermo- 
stat being  placed  in  each  room,  connected  by  means 


feet  of  foul  air.  These  blowers  are  driven  by  220- 
volt,  direct-current,  slow-speed  motors,  controlled 
by  special  speed  regulators,  so  that  the  speed  of 
any  of  these  blowers  may  be  increased  20  per  cent, 
or  decreased  50  per  cent,  from  the  normal. 

All  the  machinery  for  heating  and  ventilating  is 
located  in  a  penthouse  of  fireproof  construction  on 
the  roof  of  the  building.  There  is  no  steam  plant  in 
the  building,  the  necessary  steam  for  heating  and  for 
distilling  water  being  obtained  from  the  new  Mar- 
shall Field  building,  adjoining  on  the  east. 

There  are  four  direct-connected  electric  elevators 
in  the  building,  two  for  passenger  service  in  the 
front  section  and  two  for  freight  service  in  the 
rear  section  of  the  building.  The  passenger  ele- 
vators are  designed  to  carry  a  weight  of  2,000 
pounds  and  to  run  at  a  speed  of  200  feet  a  minute. 
The  freight  elevators  will  carry  a  weight  of  2,000 
pounds  and  run  at  a  speed  of  150  feet  a  minute. 
The  machinery  for  operating  these  elevators  is  lo- 
cated in  penthouses  at  top  of  shafts. 
Fire  Protection. 

The  subject  of  protection  from  fire  has  been  very 
carefully  studied  and  every  possible  precaution  taken 
to  avoid  a  fire  and  to  extinguish  it  surely  and  quickly 
in  case  one  should  start.  This  was  especially  neces- 
sary, not  only  because  of  the  great  value  of  the 
batteries,  switchboards,  cables  and  other  contents 
of  the  building,  but  also  because  a  fire  might  cause 
a  shutdown  of  the  entire  downtown  system  of  light- 
ing and  entail  a  loss  that  would  be  incalculable,  for 
the  Edison  building  houses  a  reserve  of  4,000  horse- 
power in  batteries  and  the  distribution  switchboard 
of  the  low-tension  network  of  the  downtown  district 
— the  vital  central  point  of  the  entire  system. 
Through  this  distributing  center  there  is  trans- 
mitted in  one  year  11,500,000  kilowatt-hours  of  elec- 
trical energy.  It  was  essential,  therefore,  that  the 
building  should  be  as  thoroughly  fireproof  in  its  con- 
struction as  modern  methods  could  make  it.  The 
framework  is  of  steel  covered  by  fireproofing;  floors 
are  of  tile,  walls  of  brick  or  tile,  window-frames  of 
iron,  and  stairways  of  marble,  wire  glass  for  sky- 
court.  * 


longitudinal  section. 

feet  of  hose.  These  stations  are  so  located  that 
any  point  in  the  building  can  be  reached  by  from 
one  to  four  lines  of  hose.  The  chemical  engine  can 
be  set  in  operation  from  any  of  the  hose  reels  by 
simply  pulling  a  han- 
dle connected  to  a 
tripping  device  which 
overturns  the  vessels 
containing  the  chem- 
icals, and  in  a  few 
seconds  a  stream  of 
water  and  carbonic 
acid  issues  from  the 
hose  nozzle  and  may 
be  turned  on  the  fire 
by  one  man.  There 
are  also  12  portable 
Babcock  fire  extin- 
guishers, 12  axes  and 
12  buckets  of  sand, 
the  sand  being  in  the 
basement  for  smoth- 
ering an  electrical  fire 
without  shutting  off 
the  current  from  the 
cables. 

There  is  also  a  sys- 
tem of  electrical 
alarm  bells,  one  lo- 
cated in  each  floor  in 
front  halls  and  in 
rear  halls.  Special 
messenger-call  boxes 
are  similarly  located, 
and  each  box  will 
new  edison  building  ring  an  the  bells  and 
indicate  by  the  num- 
ber of  rings  the  loca- 
tion from  which  the  alarm  is  turned  in. 

To  make  effective  all  these  appliances  it  was 
necessary  to  have  a  force  of  men  to  use  them. 
Therefore-  a    regular    private    fire    department    was 


fig.  5 

in  Chicago — lantern  fix- 
ture in  stairway. 


NBW    EL). SUN    BulLD^G    IN    LH 1CAG0.  -   PLAN    OF    FOURTH    FLOOR. 


1  1  piping  10  the  direct-radiator  valves,  which  are 
operated  by  compressed  air  at  20  pounds'  pressure. 
Thermostats  connected  to  the  heating  coils  in  the 
blowers  regulate  the  temperature  in  the  parts  of 
the  building  healed  by  indirect  radiation.  The  ven- 
tilating   system   comprises   four  steel-plate   blowers, 


lights  and  windows  on  side  exposures,  with  all  other 
details  that  care  and  study  could  conceive  to  make 
the  building  as  safe  and  indestructible  as  possible. 
There  is  installed  throughout  the  Puildmg  a  set 
of  boxes  connected  with  the  watch-service  system 
of  the  Chicago  Telephone  company.     Each  of  these 


organized,  made  up  from  the  employes  in  the  build- 
ing. The  department  is  under  the  charge  of  a 
chief,  with  a  captain  and  lieutenant  in  charge  of 
a  company  on  each  floor.  Each  man  in  each  com- 
pany is  assigned  to  some  particular  duty,  and  the 
entire    battalion    is    under    the    strictest    order    and 
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discipline.  Practice  drills  are  given  periodically,  to 
keep  the  force  in  acting  condition  for  prompt  and 
effective  work. 

Wiring  and  Electrical  Equipment. 

The  electrical  equipment  of  the  building  naturally 
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covered  cables  carrying  alternating  current  direct 
from  station  No.  5  at  Market  and  Washington 
streets,  which  supply  single-phase,  alternating 
current  at  1,000  or  2,000  volts,  60  or  125 
cycles;  four  No.  6  lead-covered  cables,  car- 
rying   three-phase,  25-cycle,  alternating  current    at 


received  very  careful  attention,  and  has  been  exe-       4.500    volts;     three     No.     o    cables,    connected     to 


FIG.   6.       NEW  EDISON    BUILDING    IN    CHICAGO. — MAIN  ENTRANCE. 


cuted  in  the  best  and  most  modern  methods  known. 
The  work  was  varied  and  embraced 

Wiring  for  incandescent  and  arc  lights, 

Wiring  for  elevators  and  general  power, 

Wiring  for   special  testing   circuits, 

Wiring  for  telephones, 

Wiring  for  telegraph  call-boxes, 

Wiring   for   watch-service   boxes, 

Wiring  for  electric  fire-alarm  system, 

Wiring  for  bells  and  annunciators. 

Wiring  for  indicating  ammeters  and  voltmeters, 

Speaking-tubes. 

Fixtures. 

All  wires  for  all  purposes  are  run  in  unlined  iron- 
pipe  conduit,  with  iron  outlet  boxes,  making  a  com- 
plete raceway.  The  conduit  for  the  lighting  circuits 
centers  in  heavy  sheet-iron  cutout  boxes,  inside  of 
which  are  placed  panel  boards  of  white  marble,  on 
which  are  mounted  fuses  and  knife  switches  for  each 
circuit  and  a  three-pole  knife  switch  controlling  all 
circuits  on  each  board.  On  the  edge  of  the  panel 
board  and  three  inches  from  the  sides  of  the  iron 
box  are  marble  sides  which  come  flush  with  the  face 
of  box.  A  cast-iron  frame  covers  the  space  between 
the  inside  and  outer  box  and  carries  a  cast-iron 
door  wdrich  completes  the  fireproof  box.     This  front 


either  main  bus  or  battery,  carrying  direct  current, 
110-220  volts,  for  life  tests  for  incandescent  lamps; 
three  No.  6  wires,  connected  to  battery  for  photo- 
meter lamps.  These  various  circuits  enable  the 
testing  department  of  the  company  to  utilize  current 
in  any  form  required  for  experimental  or  scientific 
work  which  it  is  called  upon  to  do. 
The  fixture  work  is  an  important  and  conspicuous 


telephones,  located  in  the  various  departments  in 
the  building  and  in  the  outlying  stations.  Fifteen 
of  these  can  be  used  for  communication  with  any 
other  telephone  on  the  private  switchboard  only; 
the  others  can  be  used  in  connection  with  any  tele- 
phone on  any  exchange  of  the  Chicago  Telephone 
company.  The  importance  of  this  means  of  easy 
and  rapid  communication  can  best  be  understood 
when  it  is  known  that  the  various  plants  of  the 
company  operate  in  conjunction,  all  feeding  into 
one  general  system  of  distribution,  and  must  be 
controlled  from  the  office  of  the  chief  operating  engi- 
neer in  this  building  by  rneans  of  telephone  orders. 

Offices  and  Departments. 

The  internal  arrangement  of  this  building  is  ex- 
ceptional, and  is  due  partly  to  the  necessity  of  adapt- 
ing the  old  power-house  constiuction  to  the  new 
needs  and  the  desire  to  put  each  department  in  its 
proper  place  in  reference  to  other  departments  and 
the  public,  and  to  give  each  one  every  convenience 
and  facility  for  doing  its  special  work.  As  a  result 
the  departments  which  are  most  closely  connected 
in  their  work  are  placed  close  together;  those  which 
have  most  business  with  the  public  are  placed  where 
they  are  easily  accessible,  and  those  whose  work 
should  be  free  from  interruption  and  visitors  are 
in  parts  of  the  building  where  privacy  may  be  had. 
Fig.  3  will  best  indicate  the  general  arrangement 
of  floors,  offices  and  departments. 

On  the  first  floor  is  a  large  entrance  hall  (Fig.  6) 
with  figured-marble  mosaic  floor,  English-veined 
Italian  marble  walls  and  ceiling.  A  curved  marble 
staircase,  with  richly  ornamented  wrought-iron  bal- 
ustrade, leads  to  the  second  floor. 

Opening  from  the  entrance  hall  on  the  right  as 
one  enters  the  building  is  the  office  of  the  purchas- 
ing agent.  On  the  left  is  the  salesroom  (Fig.  7). 
In  this  room  are  samples  of  the  various  lines  of 
electric-lighting  supplies  carried  by  the  company. 
A  large  city  trade  is  supplied  from  this  department, 
small  orders  being  filled  from  the  stock  in  the  room 
or  from  the  large  storeroom  above,  to  which  runs 
a  dumb  waiter.  A  glimpse  of  this  storeroom  is 
shown  in  Fig.  8.  Opening  also  from  the  main 
entrance  hall  is  the  lamp-exchange  room,  where 
lighting  customers  receive  new  lamps  in  exchange 
for  the  buiTied-out  ones — a  veritable  Aladdin  story 
of  "new  lamps  for  old."  Adjoining  this  is  the 
office  of  the  customers'  repair  department.  Across 
a  passage  are  the  offices  of  the  underground  and 
overhead  departments.  The  balance  of  this  floor 
is  occupied  by  the  new  storage  battery,  a  descrip- 


FIG.   8.      NEW  EDISON  BUILDING  IN  CHICAGO. — STOREROOM 
FOR  STOCK. 

is    of   special    design    and    is    electro-bronze-plated, 
making  a  very   handsome   and   substantial   finish. 

The  testing  circuits  for  the  use  of  the  meter-testing 
room  and  testing  laboratory  of  the  inspection  de- 
partment are  as  follows:  Three  500,000-circular-mil 
cables,  conveying  110-220  volts  direct  current  for 
heavy-current  tests;  two  No.  6  lead-covered  cables 
carrying  500  volts  direct  current;   two  No.   6  lead- 


fig.  7. 

feature  of  the  building  and  has  been  laid  out  with 
an  eye  to  harmony  and  fitness  in  style  and  finish. 
The  general  fixtures  are  all  of  special  design  and 
are  simple,  substantial  and  elegant,  each  one  suit- 
able to  the  place  for  which  it  was  intended.  Several 
of  them  are  shown  in  the  various  interior  views. 
Aside  from  the  candelabrum  illustrated  by  the  initial 
letter,  attention  is  directed  to  the  especially  hand- 
some fixtures  in  the  directors'  room  (Fig.  10)  and 
to  the  fine  hall  lantern  above  one  of  the  lower  stair- 
case landings,  which  is  shown   in   Fig.  5- 

Telephones. 

The  telephone  arrangement  between  departments 
and  from  them  to  the  outside  world  is  complete 
and  convenient.  Connected  with  a  private-branch 
exchange  of  the  Chicago  Telephcne  company  are  50 
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tion  of  which  and  of  the  basement  will  be  given 
later  on. 

Passing  to  the  second  floor,  the  visitor  finds  in 
the  front  suite  the  offices  of  the  construction  de- 
partment, the  east  office  being  occupied  by  the  gen- 
eral foreman  and  the  middle  office  by  the  superin- 
tendent of  the  department.  The  work  done  by  this 
department  includes  not  only  all  the  electrical  work 
for  the  company's  own  plants  and  wiring  connected 
to  its  lines,  but  also  a  general  electrical  construction 
business.  The  office  on  the  west  is  occupied  by  the 
storekeeper  and  his  clerks.  The  remainder  of  the 
second  floor  is  intended  for  a  third  battery,  to  be 
subsequently  installed,  but  is  now  used  as  a  general 
storeroom  and  lamp-cleaning  room  and  tool  room. 

On  the  third  floor  the  front  suite  of  offices  is 
occupied    by    the    secretary,    treasurer,    comptroller 
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and  attorney.  The  remainder  of  this  floor  is  occu- 
pied by  the  large  storeroom  for  stock.  A  private 
passage  leads  from  the  storekeeper's  office  to  this 
room.  There  is  also  a  passage  leading  from  the 
construction  department  office  to  the  rear  door  of 
the  storeroom.  A  large  supply  of  material  is  always 
kept  on  hand,  conveniently  arranged  and  labeled 
and  placed  in  bins,  shelves  and  racks,  readily  access- 
ible. In  the  rear  is  a  room  for  frosting  and  coloring 
incandescent  lamp--.  Suspended  from  the  ceiling 
over  the  storeroom  and  reached  from  the  rear  stair 


desk,  directors'  table,  the  top  of  which  is  a  map  of 
the  enure  Edison  system  of  distribution,  covered  by 
plate  glass.  15  Bank-oi- England  chairs  in  Vermillion, 
a  species  of  East  Indian  mahogany,  and  a  large 
bookcase.  A  fireplace  at  the  east  end,  with  old  brass 
andirons,  and  an  oriental  rug,  of  light  green,  as  the 
predominating  color,  give  an  air  of  warmth,  con- 
fort  and  elegance  to  the  quarters  of  the  board  of 
directors  and  the  chief  executive  who  directs  the 
affairs  of  this  large  company. 
In    the    central    portion    of    the    building    on    this 
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FIG.   9. 

landing  above  are  the  telephone-switchboard  room 
and  the  stationery  room  and  toilet  rooms. 

On  the  fourth  floor  (Fig.  4)  the  front  suite  is 
occupied  by  the  general  superintendent,  assistant  to 
the  general  superintendent,  mechanical  engineer, 
chief  operating  engineer  and  assistant  operating  en- 
gineer. A  feature  of  the  general  superintendent's 
private  office  is  a  map  25  feet  long  and  eight  feet 
high,  mounted  in  an  oak  case,  with  sliding  glass 
doors,  occupying  one  side  of  the  room.  This  map 
shows  all  the  line-  of  the  company,  both  high  and 
low-tension,  covering  all  territory  in  which  it  dis- 
tributes electricity  for  light  and  power. 

On  the  same  floor,  occupying  the  entire  central 
portion  0$  the  building,  is  the  accounting  depart- 
ment. A  paneled  oak  counter,  surmounted  by  an 
ornamental  iron  grille,  separates  the  commodious 
I'll  for  the  public  from  the  assistant  to  the  comp- 
troller, cashier,  paymaster,  chief  clerk  of  mercantile 
accounts,  chief  clerk  of  light  and  power  accounts 
and  the  bookkeepers  and  clerks  that  fill  the  room 
beyond.  Above  this  room  is  a  gallery  or  upper  floor, 
running  all  around,  the  central  portion  being  left 
open  in  order  to  allow  the  accounting  room  to  have 
tin*  advantage  of  daylight  and  sunshine,  which  en- 
ter from  a  large  skylight.  iSVa  feet  by  54  feet,  over 
thi  open  portion  of  the  room.  The  view  of  the  cen- 
tral spare  01  accounting  department  shown  in  Fig. 
Q    was  taken  from  this  gallery. 

Ample  space  has  1m  en  provided  in  cabinets  for 
1  >  ping  the  many  books  and  papers  which  are  used 
daily  in  keeping  the  records  of  the  business.  A  val- 
uable feature  of  this  department's  equipment  is  a 
large  fireproof  vault,  nine  by  26  feet,  in  which  are 
shelves  and  pigeon-holes  for  storing  away  the  con- 
tracts and  other  valuable  papers  of  the  company. 
The  rear  portion  of  this  floor  is  occupied  by  the 
meter  department,  the  first  room  entered  from  the 
rear  stairway  being  the  office  of  the  superintendent 
and  his  clerks.  Opening  from  it  are  the  scale 
room,  route  carriers'  room,  grinding  room,  meter- 
testing  room,  etc. 

On  the  fifth  floor  the  front  suite  of  offices  is  occu- 
pied  by  the  president  and  assistant  secretary.  There 
1-  a  large  room  used  by  the  board  of  directors  and 
also  as  the  president's  private  office,  and  two  outer 
offices,  all  finished  in  mahogany.  The  board  of  di 
rectors'  room  (Fig.  10)  is  20  by  2j  feet  in  size  and 
has  an  ornamental  stucco  ceiling.  The  walls  of  this 
handsome  apartment  are  covered  with  paneled  ma- 
hogany wainscoting  12  feet  high.  The  treatment  of 
this  room  is  after  the  style  of  Italian  Renaissance 
and  is  rich  and  massive  in  design  and  finish.  The 
furniture  is  ail  mahogany  to  match  the  woodwork 
and  is  plain  and  dignified,  and  consists  of  a  fiat-top 


floor,  occupying  three  sides  of  the  gallery  over  the 
accounting  department  floor,  is  the  contract  depart- 
ment. At  the  south  end  and  near  the  elevators  is 
a  large  special  counter  desk,  where  applications  for 
light  and  power  are  taken,  questions  answered  and 
customers'  wants  filled. 

On    the  east   side  are    the   desks   of   the   contract 
agent's   assistants,   the  soliciting  agents,   estimating 


•oii-ists  of  three  rooms — a  sitting  room  (shown  in 
Fig  ii),  bedroom  and  bathroom.  The  sitting  room 
is  fitted  as  a  library  and  serves  the  purpose  of  an 
office  as  well.  The  furniture  is  mahogany  in  the 
silting  room  and  oak  in  the  bedroom,  and  was  se- 
lected for  stability  and  comfort.  The  whole  suite 
is  tastefully  furnished  and  constitutes  a  bachelor's 
apartments  well  suited  for  the  requirenu  nts  for  which 
they  were  intended.  A  telephone  is  placed  at  the 
head  of  the  bed  in  the  night  superintendent's  quar- 
ters, so  that  he  may  be  instantly  called  in  case  of 
emergency  at  night. 

Adjoining  these  rooms  is  an  extra  bedroom  for 
the  use  of  engineers  or  anyone  engaged  on  special 
tests  or  work  which  may  require  his  presence  in 
the  building  late  at  night. 

The  Meeting  Room. 

On  the  same  floor,  on  the  west  side  of  the 
building,  is  a  large  room,  44  feet  by  20  feet, 
which  is  used  as  a  meeting  room.  Its  purpose 
is  for  holding  meetings  of  heads  of  departments, 
soliciting  agents  and  men  in  individual  departments 
or  for  lectures  and  educational  or  technical  meet- 
ings. It  is  also  used  as  a  library  or  reading  room 
for  the  employes.  The  room  is  finished  in  dark 
English  oak,  the  feature  of  the  trimming  being  a 
paneled  wainscoting,  five  feet  high,  all  around  the 
room.  At  the  north  end,  as  shown  in  Fig.  12,  is 
a'cJbmmodious  window  seat,  while  on  the  west  wall 
is  a  large  fireplace,  on  each  side  of  which  is  a  book- 
case built  out  from  the  wall.  The  furniture  consists 
of  a  large  table,  four  feet  by  12  feet,  of  old  English 
design,  and  24  straight-back  chairs  and  12  curved- 
back  armchairs,  all  specially  made  for  this  room,  but 
not  in  place  when  the  picture  was  taken.  The  fixtures 
are  particularly  appropriate  and  consist  of  10  three- 
light  brackets  and  one  10-light  chandelier  of  wide 
spread,  all  of  Flemish  design  and  finished  in  old 
brass. 

Statistics,  Drafting  and  Testing. 

The  front  offices  on  the  sixth  floor  are  occupied 
by  the  statistical  bureau  of  the  general  superin- 
tendent's office.  Here  are  kept  all  the  load  records 
from  each  of  the  stations,  from  which  are  computed 
and  compiled  and  plotted  the  daily,  monthly  and 
yearly  records  and  curves,  showing,  categorically 
and  graphically,  the  individual  and  combined  outputs 
of  each  kind  of  current  generated  in  each  station 
and  distributed  in  each  district. 

Here  also  are  computed  and  tabulated  the  costs 
per  kilowatt-hour  of  every  item  entering  into  the 
operating,  repair  and  renewal  accounts  of  each  sta- 
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1   electrical   engineers,  while  at  the  north  end   is 

[he  private  Office  of  the  contract  agent.  On  the 
west  side  of  this  floor  is  the  inspection  department. 
In  the  rear  section  of  the  fifth  floor,  on  the  east 
iNposure,  are  the  quarters  of  the  night  operating 
superintendent.  As  the  duties  of  this  official  require 
his  presence  until  after  midnight,  and  in  case  of 
1  rouble  he  nay  be  called  at  any  time  of  night,  living 
rooms  have  been  provided  for  him  here.     The  suite 
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lion  and  district,  the  status  of  investment  accounts, 
the  business  connected  to  the  company's  lines  and 
the  income  from  each  class  of  business.  In  short, 
the  office  of  statistician  furnishes  to  the  general  su- 
perintendent daily  routine  information  on  all 
branches  of  the  technical  and  business  matters  and 
special  data  in  any  form  icquired  for  particular 
purposes. 

In  the  rear  section  of  the  building,  on  the   sixth 
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floor,  is  located  the  drafting  room.  This  is  a  large, 
light  and  airy  room  having  windows  on  two  sides 
and  skylight  overhead.  The  electrical  and  mechan- 
ical drawings  required  by  a  company  engaged  in 
such  a  large  business  deserve  the  best  of  facilities 
for  speedy  and  economical  execution.  This  room 
supplies  the  conveniences  and  comforts  for  the  best 
and  most  satisfactory  work. 

On  the  floor  above  is  a  blue-print  room,  with  two 
large  frames  and  tracks  for  exposing  and  printing. 
A  photographic  dark  room  for  developing  plates 
adjoins  the  blue-print  room  and  is  supplied  with  the 
necessary  appliances  for  photography. 

Adjoining  the  drafting  room  on  the  sixth  floor 
are  the  testing  laboratory  and  photometer  room. 
The  latter  was  constructed  especially  for  the  purpose 
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Alternating  current  is  available  at  1.040  or  2,080 
volts  and  at  60  or  125  cycles.  It  is  controlled  by  an 
oil  switch  and  protected  by  aluminum  fuses  mounted 
on  lignum-vitsc  blocks,  all  on  a  marble  switchboard. 

For  instrument  calibration  and  similar  work  in 
which  small  currents  are  employed  there  is  provided 
a  marble  board  equipped 
with  plug  connections,  by 
which  115  or  230-volt  cur- 
rent, direct  or  alternating, 
and  500-volt  direct  current 
may  be  quickly  secured 
on  the  instrument-calibra- 
tion table.  This  table  is 
provided  with  suitable  re- 
sistances and  connections 
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battery  is  given  in  Fig.  15.  The  connections  between 
the  end-cell  switches  and  the  switchboard  are  made 
by  means  of  copper  bar.  insulated  with  hemp  cord 
wound  around  the  bar  and  thoroughly  painted  with 
asphalt  paint. 

Each   battery    switchboard   consists  of   18   single- 


FIG.    II.      NEW  EDISON  BUILDING  IN  CHICAGO. — NIGHT  SUPERINTENDENT'S  ROOM. 

of  making  photometric  tests,  and  is  of  ample  size 
to  allow  for  testing  incandescent  lamps  of  all  candle- 
powers  and  voltages.  A  photometer  equipped  with 
Lummer-Brodhun  screen,  suitable  resistances,  stand- 
ard lamps  and  illuminated-dial  volt  and  ammeters  al- 
lows of  rapid  and  accurate  work.  Current  taken  di- 
rect from  the  large  storage  battery  is  used  for  this 
work. 

The  laboratory,  which  deserves  special  mention,  is 
illustrated  in  Fig.  13.  It  has  been  equipped  and 
maintained  for  the  purpose  of  testing  all  forms  of 
direct  or  alternating-current  apparatus  used  in  the 
stations  or  on  the  lines  of  the  company.  The 
switchboard  and  other  apparatus  are  arranged  so 
as  to  permit  of  the  most  varied  and  rapid  work.  A 
marble  board,  equipped  with  double-throw  knife 
switches,  controlling  banks  of  lamps  and  tank  resist- 
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so  that  any  voltmeter 
reading  600  volts  or  less 
may  be  calibrated 
throughout  its  entire 
range  very  conveniently. 
A  full  complement  of  volt- 
meters, ammeters  and 
wattmeters  is  at  hand,  per- 
mitting the  measurement 
of  potentials  up  to  3,000  volts  and  current  up  to 
4,000  amperes. 

More  than  500  switchboard  and  portable  electrical 
instruments  in  use  by  the  company  are  tested  peri- 
odically and  compared  with  standard  volt  and  am- 
peremeters, which  are  reserved  for  calibrating  pur- 
poses only. 

Storage  Battery  and  Current  Distribution. 
The  storage  battery  in  this  building  has  been  in- 
stalled  in   two   sections.     The  first  section,   located 
in  the  basement  and  joining  the  distribution  board, 
was   installed    in   the   spring   of   1898.     The    second 
section,  occupying  the  first  floor,  was  put  in  opera- 
tion October  1,  180,9.     A  portion  of  this  new  battery 
is  shown  in  Fig.  14.     Provision  has  been  made  for 
a    third   battery,    to    be    located    on    the    mezzanine 
floor,    directly   above   the   second    battery.     As    the 
second   battery   is    of   the 
same  size  and  practically 
the  same  in  detail  as  the 
first,    a    description    of    it 
will  answer  for  both. 

The  battery  consists  of 
160  cells  of  the  Electric 
Storage  Battery  c  o  m- 
pany's  type  "H,"  80  cells 
being  connected  in  series 
on  each  side  of  the  three- 
wire  system,  each  element 
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pole  knife  switches,  capable  of  carrying  2,500  am- 
peres each,  six  Weston  ammeters,  edge-wise  type, 
two  Weston  illuminated-dial  voltmeters,  two  special 
Weston  low-reading  voltmeters,  two  30-point  volt- 
meter switches,  two  five-point  voltmeter  switches, 
six    motor-controlled    and    reversing    switches,    six 


NEW  EDISON  BUILDING  IN  CHICAGO. — END-CELL 
SWITCHES  FOR  NEW  STORAGE    BATTERY. 

cud-cell  switch  indicators  and  six  10-ampere  knife 
switches  for  motors.  This  apparatus  is  mounted  on 
two  marble  panels,  the  positive  side  being  on  one 
pane!   and  the  negative  on  the  other. 

The  weight  of  each  battery,  exclusive  of  copper 
connections  and  end-cell  switches,  is,  approximately, 


FIG.    13.       NEW  EDISON  BUILDING  IN  CHICAGO. — TESTING  LABORATORY. 


ances,  is  divided  into  blocks  of  25,  50,  100  and  200 
amperes,  the  maximum  load  obtainable  being  600 
amperes  at  115  volts.  These  blocks  of  load  may  be 
fed  from  either  direct  or  alternating  current  by 
merely  operating  the  double-throw  switches.  Two 
tests  may  be  carried  on  simultaneously,  using  part 
of  the  board  on  direct  current  and  part  on  alternating 
current. 

For  work  in  which  large  currents  are  desired  there 
is  provided  a  50-kilowatt  transformer  having  a  ratio 
of  1,000-2,000  to  10-20  volts.  The  secondary  of  this 
transformer  therefore  delivers  5,000  amperes  at  10 
volts  when  properly  connected.  By  means  of  suit- 
able resistance  inserted  in  the  primary  circuit  any 
current  up  to  5,000  amperes  may  be  supplied  from 
this  transformer  by  the  expenditure  of  but  a  few 
kilowatts  of  energy.  For  insulation-breakdown  tests 
there  is  provided  a  high-potential  transformer,  which 
delivers  30,000  volts  when  supplied  at  2,000  volts. 
This  is  equipped  with  a  micrometer  gap  attachment, 
capable  of  very  fine  adjustment. 


containing  8r  plates  15^ 
by  32  inches  in  area  and 
o  f  standard  thickness. 
These  elements  are  placed 
in  wooden  tanks  lined  with 
sheet-lead  and  are,  ap- 
proximately, two  by  three 
by  6¥i  feet  in  size. 

There  are   30  end  cells 
on  each  side  of  the  three- 
wire    system.     These    are     FIG-  re- 
connected to   six  regulat- 
ing switches,  three  on  each  side  of  the  system,  capa- 
ble of  carrying  2,500  amperes  each.     These  switches 
are  located  next  to  the  battery  room  and  are  operated 
by  motors  controlled  from  the  battery  switchboard. 
They  are  mechanically  connected  by  means  of  small 
shafting  and  bevel  gears  to  indicators  on  the  battery 
switchboard,    which    show    the    number   of   cells    in 
series    on   each   side   of  this   system.     An   excellent 
view  of  the  end-cell  switch  mechanism  for  the  new 


NEW  EDISON  BUILDING  IN  CHICAGO. — SWITCHBOARDS    FOR    GENERAL    DISTRIBU 
TION  AND  STORAGE-BATTERY    CONTROL. 

500  tons.  The  entire  weight  of  the  three  batteries 
will  therefore  be,  approximately,  1,500  tons.  The 
capacity  of  each  battery  is  22,400  ampere-hours  at 
the  eight-hour  rate  of  discharge.  This  gives  a  ca- 
pacity in  the  two  batteries  now  installed  of  22.400 
ampere-hours  on  each  side  of  the  three-wire  system, 
or  a  total  of  44,800  ampere-hours. 

Both  battery  switchboards   are   operated   in   con- 
nection  with  the  feeder-distribution   board,   located 
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in  the  basement  and  shown  by  Fig.  [6.    This  feeder 

■  is  provided  with  two  sets  o(  bus-bars,  so  that 

n   feeders  can  be  operated  on  cither  main   or 

auxiliary  bus,  the  auxiliary  bus  being  connected  with 

g  the  pressure  on  long  feeders 

during  the  time  of  heavy  load. 

The  battery  is  kept  Boating  on  the  system  all  the 
time  and  serve.-;  t<>  keep  the  pressure  constant  under 
all  condition  as  a  reserve   which 

ran   be  depended  Upon    for  any   accident    to  any   part 
..i  the  machinery  in  tile  station. 

Personal  Mention. 

rhis  article  would  not  be  complete  without  ap- 
propriate reference  t<>  the  work  of  Mr.  Louis  A. 
Ferguson,  general  superintendent  of  the  Chicago  Ed- 
ison  com]. any.  who  has  devoted  months  of  his  best 
thought  and  energy  to  the  new  Edison  building, 
with  results  that  speak  for  themselves.  President 
Instill  placed  the  new  building  entirely  in  Mr.  Fer- 
-  charge,  with  the  exception  of  the  decision 
on  the  design  for  the  front  of  the  building,  which 
the  directors  referred  to  two  of  their  number — 
Messrs.  Edward  L.  Brewster  and  Byron  L.  Smith — 
g  in  conjunction  with  the  general  superintend- 
ent. Otherwise)  Mr.  Ferguson  assumed  the  respon- 
sibility tor  ail  details  of  construction  and  equipment. 
The  building,  now  just  completed,  is  a  work  of  which 
any   man   may   well   be   proud. 

The  architects  for  the  building  were  Shepley,  Ru- 


The  Paris  Exposition. 

By  A.  de  Courcy. 

The  ornamentation  of  the  facade  of  the  Electricity 
building  is  almost  completed.  The  large  group  rep- 
resenting the  Genius  of  Electricity  is  now  [April 
,*oth)  in  place,  and  behind  it  is  mounted  a  large  star 
ol  open  work,  made  of  a  number  of  gilded  metal 
rods,  between  which  are  strung  a  great  number  of 
glass  brilliants  upon  wires,  to  reflect  the  light.  The 
ornamental  metal  crest  is  constructed  of  repousse 
zinc,  in  the  form  of  scrollwork,  and  is  painted  iu 
light  colors.  Stained  glass  is  inserted  at  intervals 
in  the  form  of  large  panes  of  Yarious  shapes  and 
designs.  A  large  number  of  hemispherical  opal 
globes  are  inserted  in  the  metalwork,  each  of  which 
will  contain  several  incandescent  lamps. 
Foreiqn  Electrical  Exhibits. 

In  the  main  dynamo  room  belonging  to  the  foreign 
section  a  great  many  of  the  large  direct-connected 
sets  for  the  lighting  and  power  of  the  exposition 
are  finished,  or  nearly  so.  The  four  large  German 
machines  occupying  the  end  of  the  building  are  prac- 
tically completed,  and  it  will  be  only  a  short  time 
before  they  will  deliver  etirrent.  These  are  the  Sie- 
mens &  Halske,  Schuckert,  Lahmeyer  and  Helios 
groups.  The  last-named  is  shown  in  Fig.  1.  The 
Belgian  machines  are  practically  finished,  one  of  the 
largest  of  these  being  the  Kolben  alternator,  having 
84  pole  pieces  mounted  upon  the  flywheel.  The 
exterior  diameter  of  this  machine  is  about  25  feet. 

In  the  Swiss  section,  which  is  situated  near  the 
main  room,  the  alternators  are  practically  finished. 


is  being  mounted  by  Franco  Tosi  of  Milan,  in  the 
Italian  section,  driving  a  Schuckert  14-pole  dynamo. 
The  firm  of  V.  Tedeschi  of  Turin  has  an  exhibit  of 
cables  and  wire  of  various  kinds,  and  next  to  it  is 
the  exhibit  of  Pivelli  &  Co.  of  Milan,  showing  tele- 
graph   and   telephone   cables. 

In  the  Austro-Hungarian  section  the  large  Ganz 
and  Siemens  &  Halske  machines  are  nearly  finished. 
One  of  the  most  striking  exhibits  of  this  section  is 
the  immense  Worthington  pumping  engine.  This 
is  of  the  triple-expansion  high-duty  variety,  and  has 
been  built  by  an  Austrian  firm.  It  is  about  30  feet 
high  and  rests  upon  a  foundation  considerably  be- 
low the  floor  level.  It  has  three  platforms,  at  dif- 
ferent heights,  connected  by  iron  staircases.  In  the 
same  section  Siemens  &  Halske  have  a  number  of 
three-phase  motors  and  direct-current  machines. 
In  the  Holland  section  a  large  alternator  is  being 
mounted,  and  here  will  be  seen  a  large  electric 
launch,  called  the  "Electronaus,"  built  by  Smit  & 
Co. 
Danish  Phonograph  and    Telephone    Combination. 

One  of  the  novelties  to  be  seen  in  the  Danish 
section  is  a  new  phonograph  invented  by  Valdcmar 
Poulsen,  which  operates  upon  an  entirely  new  prin- 
ciple. Around  a  drum  about  12  inches  long  and 
six  inches  in  diameter  is  wound  a  steel  wire  about 
one  millimeter  thick,  so  as  to  form  a  continuous 
layer,  which  covers  the  whole  surface.  The  stylus 
of  the  ordinary  type  is  replaced  by  a  magnetic  ar- 
rangement, consisting  of  two  small  electromagnets, 
each  having  a  projecting  pole  which  is  tapered  to 
a    small    diameter.     The    projections    are    close   to- 


FIG.    14.      NEW   EDISON    BUILDING    IN    CHICAGO. — PORTION    OF   THE   NEW   (NO.  2)    STORAGE  BATTERY. 


Ian  &  Coolidge;  general  contractor,  C.  Everett 
(lark  company;  plumbing,  E.  Baggott  company; 
healing  and  ventilation,  L.  H.  Prentice  company; 
fixtures,  T.  \V.  Wilmarth  company;  elevators,  Otis 
Elevator  company;  bronze  work  and  ornamental 
iron,   Chicago    Ornamental   Iron   Works. 

For  much  of  the  information  contained  in  the  body 
oi  this  article  and  for  other  courtesies  the  Western 
Electrician  is  indebted  to  Mr.  H.  E.  Niesz,  the  as- 
sistant to  the  getu-ral  superintendent  of  the  Chicago 
Edison  company. 


New    Electric     Railway     in    Western 

Michigan. 
The  Grand  Rapids,  Spring  Lake  and  Grand 
Haven  Rapid  Transit  company  has  been  organized 
at  '.rand  Rapids,  Mich.,  with  a  capital  stock  of 
$500,000,  to  construct,  maintain  and  operate  an  elec- 
irie  railway  between  Grand  Rapids  and  Grand 
Haven,  through  Kent  and  Ottawa  counties.  The 
total  length  of  the  road  will  be,  approximately.  32 
miles,  1  lie  power  house  is  to  be  situated  about 
12  miles  west  of  Grand  Rapids,  and  part  of  the 
equipment  will  consist  of  two  300-kilowatt,  700- 
volt,  direct-current  generators,  directly  connected 
to  two  450-horsepower,  compound  engines.  A  ro- 
tary converter  sub-station  will  be  situated  near  the 
wesl  end  of  the  road  and  will  receive  alternating 
current  from  the  power  hou-c  at  10.000  volts.  The 
company  expects  to  enter  m  the  freighl-trarne  busi- 
ness and  will  cater  largely  to  the  trade  of  the  market 
gardcner>  mar  Grand  Haven.  The  board  of  di- 
rectors, composed  of  live  members,  is  named  as 
follows:  Justin  R.  Whiting.  St.  Clair:  George  W. 
Carman,  Marine  City;  Steward  L.  Merriam,  De- 
troit Ithiel  J.  Glley  and  Earl  C.  Cilley  of  Grand 
Raoids 


One  machine  of  the  Thury  company  and  two  Oer- 
likon  alternators  are  seen  here,  besides  a  large  al- 
ternator constructed  by  J.  Rieter,  connected  to  a 
Sulzer  engine.  In  this  section  is  an  Oerlikon  al- 
ternator, connected  to  a  750-horsepower  turbine  of 
the  Picard  type.  This  is  a  model  of  the  set  used 
in  the  St.  Mortier  hydraulic  plant,  in  the  Jura  dis- 
trict of  Switzerland.  In  the  Swiss  section  are  to 
be  seen  a  number  of  different  exhibits  of  dynamos 
and  apparatus.  Compagnie  de  l'Industrie  Electrique 
of  Geneva  shows  a  number  of  direct-current  ma- 
chines and  three-phase  motors.  The  Burckhardt 
company  of  Basle  has  a  large  horizontal  engine,  and 
the  Oerlikon  company  a  series  of  three-phase  mo- 
tors. 

The  ground  floor  of  the  Electrical  Palace  has  a 
number  of  exhibits  of  different  nations,  including 
Italy,  Sweden,  Holland,  Norway,  Russia,  the  United 
Slates,  etc.  Among  the  American  exhibits  now  to 
be  seen  may  be  mentioned  that  of  the  Roebling 
company,  which  shows  its  underground-conduit 
system  for  electric  traction,  with  a  full-size  section  of 
conduit  and  track.  At  the  side  of  the  conduit  is  a 
section  of  the  street,  showing  the  method  of  laying 
the  feeder  cables  and  the  connections  with  the  con- 
duit, which  are  made  at  the  manholes.  The  same 
company  has  an  extensive  exhibit  of  wire  and  cables 
in  the  metallurgical  section.  The  General  Electric 
and  the  Western  Electric  companies  have  spaces 
provided  here,  and  the  Chapman  Valve  company  has 
a  large  exhibit.  A  large  number  of  the  American 
exhibits,  including  automobiles  and  motor  cars, 
will  be  seen  at  Vincennes   Park. 

In  the  Russian  section  a  large  horizontal  engine 
is  being  mounted  by  Bromley  Brothers,  and  a  num- 
ber of  boilers  and  numps  are  installed  here.  Sie- 
mens &  Halske  of  St.  Petersburg  will  have  a  large 
exhibit.  In  the  Swedish  section  a  number  of  Laval 
steam  turbines  are  to  be  seen.  One  of  these  is  con- 
nected   to   ;i    large   alternator.     A   horizontal   engine 


gether  and  are  slightly  hollowed,  so  as  to  form  a 
semicircle  which  embraces  the  wire  of  the  cylinder. 
The  magnets  are  surrounded  by  an  insulating  sub- 
stance which  consolidates  the  whole,  and  only  the 
projecting  points  are  visible.  The  piece  is  supported 
upon  a  carriage  which  slides  upon  a  rod,  and  thus 
follows  the  wire  as  the  cylinder  revolves. 

The  electromagnets  are  connected  in  circuit  with  a 
battery  and  a  microphone  transmitter  of  the  usual 
type.  When  the  transmitter  is  spoken  into,  the 
magnet  receives  a  series  of  current  pulsations  by 
which  its  field  is  varied,  and  this  reacts  upon  the 
steel  wire,  leaving  a  permanent  magnetic  impression 
as  it  passes  over  it.  When  it  is  desired  to  reproduce 
the  sound  the  microphone  is  replaced  by  a  telephone 
receiver  and  the  solenoid  again  passed  over  the 
cylinder.  The  steel  wire  reacts  in  turn  upon  the 
solenoid,  giving  a  series  of  pulsations  in  the  receiver, 
and  the  sound  is  thus  reproduced.  By  this  means 
the  mechanical  friction  of  the  ordinary  type  of 
phonograph  is  almost  entirely  suppressed,  and  a 
remarkably  clear  reproduction  is  the  result. 

One  remarkable  point  about  this  phonograph  is 
that  the  record  may  be  effaced  from  the  steel  wire 
by  passing  a  battery  current  through  the  solenoid 
and  turning  the  cylinder  until  all  the  wire  has  passed; 
it  is  then  ready  for  a  new  impression.  To  guide  the 
carriage,  the  side  opposite  the  magnet  carries  a 
small  knife-edge,  which  travels  between  the  spirals 
and  insures  a  progressive  motion. 

Another  form  of  this  phonograph  has  a  steel  rib- 
bon which  is  unrolled  between  two  drums,  passing 
before  the  electromagnet.  The  record  is  made  in 
the  same  manner,  and  the  fact  that  the  layers  of 
ribbon  are  superposed  when  wound  upon  the  sec- 
ond drum  docs  not  seem  to  appreciably  influence 
the  result.  The  record  may  be  effaced  in  the  same 
way  by  passing  a  current  in  the  magnet.  This  ar- 
rangement finds  an  application  when  it  is  desired 
to   connect   a  large   number   of   subscribers   with   a 


May   19,   1900 


WESTERN.  ELECTRICIAN 


317 


single  instrument,  situated  in  a  theater,  for  instance. 
The  main  receiver  is  placed  in  circuit  with  the  re- 
cording magnet,  and  an  endless  belt  of  steel  ribbon 
passes  between  two  drums.  The  recorder  is  placed 
on  the  underneath  portion,  and  a  great  number  of 
receiving  magnets,  each  connected  with  a  different 
telephone  are  placed  in  an  analogous  ■  position 
over  the  upper  part  and  close  to  the  ribbon.  The 
receiving  magnet  thus  makes  the  record  upon  the 
ribbon,  which  passes  above  and  transmits  it  in  turn 
to  each  of  the  magnets  in  succession,  after  which  it 
passes  by  a  permanently  excited  magnet  which  ef- 
faces the  record. 

French  Electrical   Apparatus. 

In  the  French  dynamo  room  a  number  of  the 
large  generating  sets  are  practically  finished  and 
the    remainder    are   being    mounted    rapidly.     It    is 


trie  motor,  with  intermediate  mechanism.  A  col- 
lection of  accumulators  and  direct-current  motor^ 
is  shown  by  the  Societe  Electrique  of  Roubaix, 
who  also  have  a  display  of  railroad  signals.  The 
Societe  Alsacienne  of  Mulhcuse  has  a  large  alter- 
nator, besides  a  rotary  converter. 

Boilers. 

In  the  boiler  room  belonging  to  the  foreign  sec- 
tion a  number  of  batteries  have  been  completed,  and 
the  rest  arc  in  progress  of  construction.  The  Ger- 
man machines  are  supplied  by  four  sets  of  boilers, 
and  three  of  these  have  commenced  firing.  Of  the 
boilers  in  the  French  section,  a  number  are  finished; 
the  battery  constructed  by  Roser  &  Co.  has  corn- 


power  down,  besides  direct-current  motors  and 
measuring  instruments,  including  dynamometers 
and  Corden  voltmeters. 

In  the  German  section  the  Allgemeine  Electrici- 
ties Gesellschaft  is  erecting  a  handsome  pavilion 
of  repousse  copper,  ornamented  with  stained  glass, 
to  contain  a  number  of  exhibits.  Xear  by  the  Siemens 
&  Halske  company  has  a  pavilion  in  carved  wood, 
containing  valves  and  steam  fittings,  and  a  similar 
pavilion  has  been  erected  by  Schaffer  &.  Budenberg, 
who  exhibit  a  collection  of  pressure  gauges,  govern- 
ors, etc. 

United  States  Electrical  Pavilion. 

The  pavilion  which  has  been  erected  by  the  United 


PARIS   EXPOSITION. — HELIOS    MACHINERY    IN    FOREIGN    DYNAMO    ROOM. 


FIG.    2.       PARIS    EXPOSITION. - 


interesting  to  observe  that  most  of  the  alternators 
of  the  French  and  other  European  makes  are  of 
practically  the  same  type,  the  pole  pieces  being 
placed  in  nearly  all  cases  around  the  rim  of  the  fly- 
wheel, and  with  external  armature  formed  by  a 
slotted  core  built  up  of  laminated  iron.  In  the 
slots  are  w-ound  either  a  few  turns  of  heavy  wire  or 
cable,  as  in  the  Schuckert,  Creusot,  Fines-Lile  and 
others,  copper  bars,  as  in  the  Siemens  &  Halske 
machine,  or  lathe-wound  coils  of  considerable  sec- 
tion, as  in  the  large  Thomson-Houston  alternator. 
Most  of  the  machines  have  exterior  diameters  vary- 
ing from  15  to  30  feet.  The  width  of  active  iron 
in  the  external  armature  varies  from  one  to  two 
feet.  The  direct-current  generators  are  of  the  drum- 
armature  type. 

The  French  exhibits  of  heavy  machines  in  the 
lower  floor  outside  of  the  main  dynamo  room  will 
be  quite  extensive,  and  mast  of  the  principal  firms 
will  be  represented.  Among  these  may  be  men- 
tioned the  Postel  Vinay  company,  which  shows  a 
large  eight-pole  generator  of  the  Thomson-Houston 
type,  without  engine,  as  well  as  a  collection  of  di- 


menced  firing,  and  it  will  not  be  long  before  several 
of  the  machines  in  this  section  will  be  running. 

In  the  Electrical  Palace. 

The  exhibits  on  the  upper  floor  of  the  Electrical 
Palace  are  now  being  rapidly  installed.  The  sec- 
tion occupied  by  the  Austro-Hungarian  exhibits  is 
the  most  nearly  completed  at  the  present  time.  It 
occupies  a  considerable  space  adjoining  the  United 
States  pavilion  and  contains  a  number  of  interesting 
exhibits.  A  great  number  of  telephone  sets  are  to 
be  seen  here,  most  of  these  being  made  by  the 
Helios  and  the  Egger  companies.  A  collection  of 
small  direct-current  machines  is  shown,  besides  a 
number  of  three-phase  motors  and  transformers. 
A  number  otf  telephone  switchboards  are  shown  and 
sets  of  Morse  instruments.  Adjoining  this  is  the 
exhibit  of  the  underground  electric-railway  system 
of  Budapest,  showing  a  full-size  section  of  central 
conduit,  with  its  conducting  bars,  also  a  section  of 
a  lateral-conduit  system,  with  a  part  of  the  car  in- 
terior, showing  the  disposition  of  the  contact  plow 
and   raising  and  lowering  arrangements.     A    small 


-FOREIGN    DYNAMO    ROOM  WITH  UNITED    STATES  PAVILION 
IN    BACKGROUND. 

Slates  government  occupies  a  prominent  place  on 
the  second  floor  of  the  Electrical  Palace,  and  it  may 
be  seen  in  the  background  in  Fig.  2,  which  shows  a 
view  taken  in  the  foreign  dynamo  room.  It  ex- 
tends across  the  entire  floor  from  side  to  side  It 
occupies  the  extreme  end  of  the  second  floor  next 
the  foreign  dynamo  room,  and  visitors  mounting 
the  staircase  on  this  side  will  pass  through  it  to 
reach  the  exhibits  farther  back.  The  central  part  of 
the  pavilion  is  of  circular  form,  and  there  are  four 
side  rooms  in  which  are  arranged  a  number  of 
cases  containing  different  collections  of  historic  ap- 
paratus. Some  of  these  are  "now  in  place  and  show 
a  series  of  experimental  and  measuring  instruments 
used  by  Moses  G.  Farmer,  a  collection  of  Edison 
lamps  and  sockets,  models  of  early  Brush  dynamos 
and  arc  lamps,  besides  telegraph  instruments,  etc. 
The  pavilion  is  built  of  white  staff,  in  the  classic 
style,  and  has  a  very  handsome  effect.  The  colon- 
nade is  surmounted  by  a  series  of  figures  supporting 
a  candelabra  of  three  incandescent  lamps,  and  a 
number  of  single  lamp  holders  are  disposed  along 
the  top.  Over  each  of  the  doors  is  an  ornamental 
relief  design,  bearing  in  the  center  a  shield  and 
surmounted   by    a    globe    supporting   an    eagle.     A 


FIG.    3.       PARIS    EXPOSITION. — VIEW    IN    TRANSPORTATION    BUILDING. 


FIG.    5.       PARIS    EXPOSITION. — MONUMENTAL    ENTRANCE    GATE. 


rect-current  motors,  writh  transformers  and  three- 
phase  motors  of  the  General  Electric  type.  Several 
varieties  of  Thomson-Houston  street-railway  motors 
are  also  shown.  The  Breguet  company  shows  a 
number  of  arc-light  projectors  of  the  marine  type 
and  has  several  direct-connected  groups  with  the 
Laval  steam  turbine.  A  large  switchboard  is 
mounted  here,  with  the  various  measuring  instru- 
ments made  by  the  company,  and  a  collection  of 
three-phase  motors  is  also  shown.  The  Henrion 
company  of  Nancy  has  a  large  display  of  direct- 
current  motors,  varying  from  20  to  60-horsepower, 
with  several  large  dynamos.  The  Gramme  com- 
pany also  shows  a  collection  of  direct-current  dy- 
namos and  motors.  Sautter,  Harle  &  Co.  have  a 
large  reflector  for  lighthouses,  operated  by  an  elec- 


model  of  the  car  used  on  the  Budapest  lines  is  also 
seen.  The  next  exhibit  shows  a  small  model  of 
an  underground-conduit  system  for  street  railways, 
with  various  details  of  full  size.  The  Kremenezky 
company  of  Vienna  has  a  case  showing  the  different 
steps  in  lamp  manufacture.  Four  or  five  different 
firms  show  sets  of  telephone  and  telegraph  appa- 
ratus, such  as  the  Nissl  company  and  Deckert  & 
Homolka  of  Vienna.  The  Pollak  Accumulator  com- 
pany shows  an  extensive  collection  of  batteries  and 
plates  of  different  sizes,  with  glass  tanks  and  acces- 
sories. Ganz  &  Co.  have  an  interesting  exhibit  of 
three-phase  transformers  of  the  Zipernowsky  type 
and  also  a  number  of  switches,  wattmeters,  junction 
boxes,  cables,  etc..  and  in  another  collection  show 
a  series  of  small  three-phase  motors  from  10-horse- 


number  of  American  and   French  flags  have  been 
disposed  along  the  sides  at  intervals,   and  a  large 
American  flag  hangs  ever  the  pavilion. 
Other  Exhibits. 

Among  the  Swiss  exhibits  the  Gamper  &  Henning 
company  has  a  collection  of  asbestos  samples  and 
a  number  of  pieces  made  of  insulating  compound, 
such  as  field  bobbins,  transformer  spools,  conduit 
tubes,  etc.  Next  to  the  United  States  pavilion  the 
Allgemeine  Elektricitiits  Gesellschaft  of  Germany  is 
erecting  a  large  pavilion  of  white  staff,  ornamented 
with  meialwork  designs  in  wrought-iron  and  re- 
pousse copper.     It  contains  a  number  of  relief  de- 

\Continued  on  page  322.] 


3'8 


WESTERN    ELECTRICIAN 


Ma 


ay   19,  1900 


EVERY   SATURDAY. 


PUBLICATION    OFFICES: 

510  Marquette  Building,      *      CHICAGO. 

TELEPHONE,    MAIN   1746. 


Eastern  Office,  148  Times  Building,  New  York. 
Trade  Supplied  by  Western  News  Co. 

OOPY2IQHT.- Not  only  the  title  but  the  entire  contents  of 
each  number  of  the  Wbstbkh  Elxctbiciah  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  postofllce  as  mall  matter 
of  the  second  class. 

SUBSCRIPTION,  In  advance,  postage  prepaid,  $3.00  for  a 
full  year  of  52  numbers;  In  clubs  of  four  or  more.  $2.50,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries,  $5.00 a 
year;  single  copies,  H»  cents.  When  change  of  address  Is  re- 
quested, the  old  address  us  well  as  the  new,  should  be  given. 

CORRESPONDENCE  relating  to  electricity  or  any  of  Its 
practical  applications  Is  cordially  Invited, and  theco-operatlon 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome:  and  com- 
munications, views,  news  Items,  local  newspaper  clippings,  or 
any  Information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVERTISING.— Toe  Western  Electrician— the  only 
general  electrical  paper  published  In  the  West— thoroughly 
covers  a  territory  exclusir^tij  its  own.    Tuts  is  a  claim  which 

CAN     BE     MASS     FT     NO    OTHER      ELECTRICAL      .JOURNAL     IN     THE 

CsiTEn  States  Electrical  merchants  and  manufacturers 
desiring  western  trade  will  appreciate  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  Its  speelal  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 


HIGH     WATER      MARK 
CIRCULATION,  20,000. 

CONTENTS  OF  THIS  NUMBER. 

PAGE 

The  New  Edison  Building  ia  Chicago.     Illustrated 

3".  312.  313.  314.  315.  3i6 

New  Electric  Railway  in  Western  Michigan 316 

The  Paris  Exposition.     Illustrated 316,  317,  322 

Editorial 318 

National  Electric  Light  Association 319 

The  Fire  at  Ottawa.     Illustrated 319 

American  Society  of  Mechanical  Engineers 319 

Development  of  the  Telephone  Field.     Illustrated 320,  321 

Telephone  News  from  the  Northwest 320 

Ohio  Valley  Notes 320 

Independent  Telephone  Convention.     Illustrated 320 

The  Bell  and  the  Western  Union 320 

In  Central  Illinois 321 

Improvements  in  Missouri 321 

The  Ericsson  Talking  Circuir.     Illustrated 321 

Sensjiiveness  of  Telephone  Receivers 321 

American  Electric  Telephone  Company 321 

Extensions  and  Improvements 321 

Ohio  Managers  in  Conference 321 

New  Companies 321 

Manufacturers  and  Dealers 321 

The  Death  of  Mr.  Bosart 322 

A  Plea  for   Belter  Light    Diffusion.     By  Willis   Cummings, 

M.  D.     Illustrated 322,  323 

Anthony  Boring  Tool.     Illustrated , 323 

American  Fuse    Block,  Sneak  current    Protector  and  Light- 
ning Arrester.     Illustrated 323 

Pennell  s  Exhaust-steam  Surface  Condenser.  Illustrated. 323,  324 
The     New     Electric-light   Carbon     Company   at    Lancaster, 

Ohio.     Illustrated 324 

Wnrts  Lightning  Arresters  for  Direct-current  Circuits.  Illus- 
trated    324.  325 

Power  for  Pan -American  Exposition 325 

Municipal  Conduit  System  in  Baltimore 325 

Street-railway  Strikes  ia  St.  Louis  and  Other  Cities 325,  326 

Niagara  Waterworks  Hydraulically  Operated  326 

General  Electric  Plant  at  Schenectady ...  ..   326 

Polyphase  Distributing  System  for  Chicago  City  Railway.. .,  326 

DEPARTMENTS. 

Correspondence 326,  327 

New  York  Notes 326,  327 

Columbus,  0 327 

Northwestern  Notations 327 

Canadian  Intelligence 327 

Personal 327 

Electric  Lighting  327 

Electric  Railways 327,  32a 

Automobiles 328 

Publications 328 

Electrical  Securities 328 

Societies  and  Schools 328 

Miscellaneous 328 

Trade  News   328,  329 

Business 329 

Illustrated  Electrical  Patent  Record 329,  330 

CONVENTIONS  AND  EXPOSITIONS. 

National  Electric  Light  association,  Chicago,  III.,  May  22<]  to 
24th. 

Independent  Telephone  ass-ciat:on,  Cleveland,  O..  June  12th 
to  14th. 

Association  of  Railway  Telegraph  Superintendents,  Detroit, 
Mich.,  June  20th. 

American  Association  for  the  A. Ivancemeril  of  Science,  Colum- 
bia University,  New  York,  June  25th  to  30th. 

Northwestern  Electrical  association,  Waupaca,  Wis.,  June  26th 
to  2S1I1. 

Canadian  Electrical   association.   Ottawa,  Out.,   June   27th    to 

29111. 

International  Association  of  Municipal  Electricians,  Pittsburg, 
Pa.,  September  25th  to  27th. 

American  Et»  ctro-therapeutic  association.  New  York,  Septem- 
ber 25th  to  27th. 

American  Street  Railway  association,  Kansas  City,  Mo.,  Octo- 
ber i6lh  to  19th. 

Automobile  Show.  New  York.  N.  Y.,  November  totb  to  24th. 


There  can  be  it"  doubt  that  the  twenty-third  con- 
vention of  the  National  Electric  Light  association, 
to  be  lu'Ul  in  this  city  next  week,  will  be  an  entirely 
successful  and  creditable  affair.  The  papers  an- 
nounced are  on  practical,  instructive  subjects  and 
should  elicit  discussions  of  value.  The  committee 
reports  and  the  topics  arranged  for  debate  will  also 
add  greatly  In  the  benefit  10  be  derived  from  the 
-■  .-Hiiis.  The  local  committee  has  planned  a  series 
of  entertainments  for  the  ladies;  the  supply  men 
promise  to  be  out  in  force;  and  in  all  respects  the 
gathering  promises  to  he  worthy  of  its  predecessors 
and  of  the  association. 


provided.  The  building  is  also  noteworthy  as  con- 
taining the  largest  storage  battery  in  the  world, 
with  space  for  a  50  per  cent,  extension,  and  for  its 
elaborate  finish,  inside  and  out.  Delegates  and  vis- 
itors to  the  electric-light  convention  will  find  that 
a  visit  to  the  Edison  building  will  be  very  inter- 
esting. They  will  meet  a  cordial  welcome  from  all 
officers  and  employes  of  the  companies  that  make 
the  building  their  habitation. 


Following  close  on  the  announcement  that  the 
Chicago  Electric  Traction  company  has  abandoned 
the  use  of  storage  batteries  on  its  cars  comes  the 
news  that  the  last  example  of  accumulator  traction 
in  England  is  to  be  likewise  given  up  in  favor  of  the 
overhead  trolley.  The  line  thus  affected  is  that  on 
the  Bristol  road  section  of  the  Birmingham  tram- 
way system.  It  is  said  that  the  storage-battery  sys- 
tem in  Birmingham  has  never  been  satisfactory,  and 
the  company  employing  it  asks  permission  from 
the  municipal  authorities  to  discard  it  in  favor  of 
the  overhead  wires.  The  public- works  committee 
of  the  Birmingham  corporation  has  reported  in  favor 
of  the  proposed  change,  which  will  probably  be 
made.  Thus,  both  at  home  and  abroad,  the  storage- 
battery-car  experiment  is  abandoned  after  exhaustive 
test. 


A  good  suggestion  comes  from  a  United  States 
consul  in  Switzerland,  who  writes  as  follows:  "If 
American  firms  having  exhibits  at  Paris  would  send 
to  the  consular  officers  a  few  neatly  printed  cards, 
mentioning  the  character  of  their  exhibits  and  ex- 
tending a  cordial  invitation  to  the  bearer  to  ex- 
amine them  while  visiting  the  exposition,  I  am  quite 
sure  that  all  consular  officers  of  the  United  States 
would  see  that  these  cards  are  placed  in  the  hands 
of  merchants  residing  in  their  districts  who  arc 
likely  to  be  interested  in  the  exhibits  to  which  they 
relate,  and  who  will  desire  to  examine  them  should 
they  visit  the  exposition."  A  wide  distribution  of 
such  invitations  ought  to  add  greatly  to  the  effect- 
iveness of  the'  American  exhibits.  Of  course,  the 
cards  should  be  printed  in  the  language  of  the 
country  to  which  they  are  sent.  If  brief,  concise 
and  business-like,  they  should  be  helpful  both  to 
exhibitor  and  visitor. 


In  a  selfish  and  utilitarian  age  it  is  a  pleasure  to 
record  the  example  of  a  corporation  that  is  willing 
to  spend  a  large  sum  of  money  to  beautify  a  build- 
ing, that  it  may  thus  contribute  a  share  to  the 
enrichment  of  the  architectural  expression  of  the 
community  that  supports  it.  In  the  rich  embellish- 
ment of  the  facade  of  its  fine  new  building  the  Chi- 
cago Edison  company  has  done  this,  for  if  it  had 
been  actuated  entirely  by  commercial  considerations 
a  front  could  have  been  designed  at  much  less  ex- 
pense that  would  have  served  all  merely  "practical" 
requirements.  But  the  city  of  Chicago  has  done 
well  by  the  Chicago  Edison  company,  and  the  di- 
rectors, recognizing  the  fact,  have  made  some  re- 
turn for  a  liberal  support  by  erecting  a  building 
that  is  an  ornament  to  the  city.  No  doubt,  the  mo- 
tives of  the  company  were  not  altogether  those  of  un- 
mixed benevolence;  few  human  actions  are'.  The  lo- 
cation of  the  building  made  a  distinctive  treatment 
necessary,  and,  of  course,  the  handsome  edifice,  with 
its  elegant  appointments,  has  a  well-recognized  ad- 
vertising value.  But  when  all  is  said  on  the  score 
of  self-interest,  the  fact  remains  that  at  large  ex- 
pense the  structure  has  been  adorned  and  made 
beautiful  to  add  one  more  to  the  fine  buildings  of 
the  city.  The  company  is  entitled  to  praise  for  its 
public-spirited   action. 

A  long  and  well-illustrated  description  of  the 
building  and  its  equipment  is  given  in  this  issue  of 
the  Western  Electrician.  It  will  be  seen  that  the 
company's  home  is  well  adaptedjo  its  requirements, 
although  the  designers  were  limited  by  some  in- 
exorable conditions  that  made  a  rather  unusual  in- 
terior arrangement  necessary  in  order  to  utilize  the 
space  available  to  the  best  advantage.  Every  fa- 
cility for  conducting  an  electric-lighting  business 
with    convenience    and    safety    seems    to   have   been 


An  account  of  an  interesting  and  valuable  im- 
provement in  electro-engraving  processes  comes 
from  Germany.  In  1897  Josef  Rieder  of  Munich 
succeeded  in  producing  an  etching  on  a  steel  plate 
by  using  a  porous  gypsum  model  dipped  in  a  special 
solution  capable  of  conducting  an  electric  current. 
Two  full  years  of  hard  work  were  necessary,  how- 
ever, to  make  the  invention  of  practical  worth,  as  it 
was  found  that  the  electric  current  became  ineffective 
almost  instantly  (in  15  seconds),  on  account  of  the 
etching  ingredients,  the  carbon  refuse  from  the 
eaten  steel  especially  preventing  the  effective  trans- 
mission of  the  current,  thus  necessitating  the  clean- 
ing of  the  model.  The  cleaning  could  not  be  done 
by  hand,  and  so  a  machine  was  invented  which  made 
it  possible  to  remove  the  model  from  the  plate  and 
replace  it  in  exactly  the  same  position.  The  model 
is  brought  in  contact  with  the  plate  and  allowed  to 
remain  there  about  15  seconds;  then  it  is  raised  and 
carefully  cleaned  with  a  sponge  brush,  and  again 
applied  to  the  plate.  This  new  machine  works  very 
well,  according  to  United  States  Consul  Warner,  at 
Leipsic,  and  it  is  so  simple  that  it  is  thought  that 
before  long  it  will  come  into  general  use  and  enable 
lithographic  and  cardboard  factories,  manufacturers 
of  jewelry,  stamped-leather  goods,  wall-paper,  etc., 
to  make  their  own  dies  easily  and  quickly.  Judging 
from  the  brief  account  given,  it  is  a  particularly 
interesting  example  of  well-applied  mechanical  in- 
genuity. 


Among  the  possible  sources  of  future  copper  sup- 
ply are  the  Philippine  Islands.  Copper  ores  arc 
said  to  occur  in  the  following-named  localities; 
Luzon,  in  the  provinces  of  Lepanto,  Benguet  and 
Camarines;  Mindoro,  Capul,  Masbate  and  the  prov- 
ince of  Antique  in  Panay,  and  the  province  of 
Surigao  in  Mindanao.  The  deposit  in  Northern 
Luzon  is  said  to  be  especially  valuable.  The  best 
known  portion  of  this  region  lies  in  the  neighbor- 
hood of  Mount  Data,  lying  in  latitude  160  53'  ami 
longitude  120°  58'  east  of  Greenwich.  This  peak 
is  only  one  of  a  range  of  mountains  trending  due 
north  to  Cape  Lacay-Lacay  and  forming  a  boundary 
for  all  the  provinces  infringing  upon  it.  Data  itself 
lies  in  the  province  of  Lepanto,  already  mentioned, 
and  in  the  range  of  which  it  is  one  rjeak  copper 
ore  has  been  smelted  by  the  natives  from  time  imme- 
morial, and  before  the  islands  were  discovered  by 
Magellan.  The  process  employed  is  a  complicated 
one,  based  upon  the  same  methods  as  those  em- 
ployed in  the  smelting  of  suljtho-salts  of  copper  in 
Europe  and  America.  It  consists  in  alternate  par- 
tial roasting  and  reduction  to  "matte"  and  eventu- 
ally to  black  copper.  It  is  generally  believed  that 
this  process  must  have  been  introduced  from  either 
Japan  or  China.  It  is  practiced  at  the  present  day 
by  only  one  tribe  of  the  natives,  the  Igorrotes,  who 
are  remarkable  in  many  ways. 

There  are  unauthenticated  reports  in  relation  to 
the  routes  by  which  native-smelted  copper  comes 
to  market,  which  indicate  that  there  are  extensive 
copper  mines  in  various  portions  of  the  Cordillera 
Central,  but  the  only  deposits  which  have  been  ex- 
amined with  any  care  are  those  at  Mancayan,  about 
five  miles  to  the  west  of  Mount  Data,  and  two  or 
three  localities  within  a  few  miles  of  Mancayan. 
The  deposits  at  the  latter  place  are  described  as 
being  veins  of  rich  ore,  reaching  seven  meters  in 
width  and  arranged  in  groups.  Mean  assays  are 
said  to  show  over  16  per  cent,  of  copper,  mainly  as 
letrahedrite  and  allied  ores.  The  gangue  is  quartz, 
and  the  country  rock  is  described  as  a  large  qttartz- 
ile  lens  embedded  in  a  great  mass  of  trachyte. 

From  the  data  already  acquired  it  seems  evident 
that,  whatever  the  political  future  of  the  Philip- 
pines may  be.  the  copper  resources  of  the  islands 
deserve  the  careful  attention  of  the  miner  and  metal- 
lurgist. 
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National  Electric  Light  Association. 

The  official  programme  of  the  twenty-third  con- 
vention of  the  National  Electric  Light  association 
as  prepared  by  Secretary  George  F.  Porter  and  the 
local  committee  is  given  below.  The  headquarters 
of  the  association  will  be  at  the  Auditorium  Hotel, 
where  all  the  sessions  of  the  convention  will  be  held. 
The  programme  is   as  follows: 

Monday,  May  2ist. 

8  to  10:30  p.  m.  General  reception  to  visiting 
delegates  and  guests  at  the  Auditorium  parlors. 

Tuesday. 

9  a.  m.  Meeting  of  the  executive  committee,  sec- 
retary's office,  Auditorium  Hotel. 

10  a.  m.  Morning  session  in  the  convention  hall  of 
the  Auditorium. 

Address  of  President  Carnes. 

Report  of  committee  on  photometric  value  of 
arc  lamps. — Henry  L.  Doherty,  chairman. 

Report  of  committee  on  grounded  circuits.— rCap- 
tain  William  Brophy.  chairman. 

10:30  a.  m.  Automobile  ride  for  the  ladies,  with 
luncheon  at  the  Washington  Park  Club. 

2  p.  m.     Afternoon  session. 

Paper — "Exhaust  Steam  Heating,"  Harry  J.  Frith, 
Watseka,  111.,  and  F.  A.  Copeland,  La  Crosse,  Wis. 

Paper — "Central  Station  Economies,"  W.  L.  Ab- 
bott, Chicago,  111. 

Report  of  committee  on  standardization  of  electrial 
apparatus. — Professor  Francis  B.  Crocker,  chairman. 
Wednesday. 

10  a.   m.     Morning  session. 

Paper — "Uniform  Accounting."  Lieutenant  James 
Blake  Cahoon,   Syracuse,   N.   Y. 

Paper — "Equitable,  Uniform  and  Competitive 
Rates,   Henry   L.   Doherty,   St.   Paul,   Minn. 

A  shopping  tour  has  been  arranged  for  the  ladies 
during  the   morning. 

2:30  p.m.     Afternoon  session. 

Paper — "Series  Enclosed  Alternating  Arc  Lamps," 
Professor  William  Lispenard  Robb,  Hartford,  Conn. 

Report  of  committee  on  standard  candlepower  of 
incandescent  lamps. — Dr.  Louis  Bell,  chairman. 

Paper — "Combination  Electric  Lighting.  Power 
and  Railway  Work,"  "R.   S.    Feicht,   Pittsburg,    Pa. 

Executive  session. 

Matinee  for  the  ladies. 

8  p.  m.     Evening  session  in  Auditorium  Hall. 

Paper — "Alternating-current  Generators"  (illus- 
trated with  stereopticon),  PI.  G.  Reist,  Schenectady, 
N.  Y. 

Thursday. 

10  a.   m.     Morning  session. 

Paper — "Automobiles  as  a  Source  of  Revenue  to 
Central  Stations,"  Elmer  A.   Sperry,  Cleveland,   O. 

Report  of  committee  on  amendments  to  freight 
classification. — James  I.   Ayer,   chairman. 

Topic — "Free  Wiring."  Discussion  by  Charles 
R.  Huntley,  Buffalo,  N.  Y.:  E  L.  Bemiss,  New 
Orleans,  La.,  and  Dudley  Ferrand,  Newark,   N.  J. 

The  ladies  will  visit  the  Art  Institute  and  Public 
Library  in  the  morning. 

2:30  p.  m.    Afternoon  session. 

Report  of  committee  on  legislative  policy. — Sam- 
uel Insull,  chairman. 

Report  of  committee  on  theft  of  current. — James  I. 
Ayer,  chairman. 

Executive  session. 

Reports  of  the  secretary  and  treasurer  and  the 
executive  commitee. 

Election   of   officers   for   ensuing  year. 

Matinee  for  the  ladies. 

The  question  of  municipal  ownership  of  electric- 
lighting  plants  will  be  discussed  during  the  con- 
vention, and  a  report  will  be  made  regarding  the 
progress  of  the  investigation  of  municipal  plants, 
and  plans  formulated  for  the  continuance  of  this 
work. 

Officers  and  Committees. 

The  officers  of  the  association  for  the  year  ending 
with  the  convention  are  as  follows: 

President — S.  T.  Carnes,  Memphis,  Tenn. 

First  vice-president — Oscar  T.  Crosby,  Washing- 
ton, D.  C. 

Second  vice-president — James  Blake  Cahoon,  Syr- 
acuse, N.  Y. 

Secretary  and  treasurer — George  F.  Porter,  New 
York. 

Master  of  transportation — C.  O.  Baker,  Jr.,  New- 
ark, N.J. 

Executive  committee — E.  F.  Peck,  Brooklyn,  N. 
Y.;  F.  A.  Copeland,  La  Crosse,  Wis.;  Samuel  In- 
sull, Chicago,  111.;  W.  Worth  Bean,  St.  Joseph, 
Mich.;  Samuel  Scovil,  Cleveland,  O.;  W.  McLea 
Walbank,  Montreal,  Can.;  Charles  E.  Scott,  Bristol, 
Pa.;  H.  M.  Atkinson,  Atlanta,  Ga.;  William  M. 
Brock,  Paterson,  N.  J. 

The  local  reception  and  entertainment  committee 


which  has  arranged  the  reception  and  the  enter- 
tainment features  of  the  convention  is  as  follows: 
L.  A.  Ferguson,  chairman;  B.  J.  Arnold,  F.  B.  Badt, 
George  C.  Bailey,  Charles  T.  Boynton,  C.  E.  Brown, 
F.  H.   Clark,  W.   Forman   Collins,   C.   D.   Crandall. 

F.  E.  Donohoe,  Edward  B.  Ellicott,  Charles  E. 
Gregory,  F.  S.  Gorton,  Arthur  Hartwell.  H.  R. 
Hixson.  Samuel  Insull,  E.  B.  Kittle,  F.  W.  Kohler, 
A.  O.  Kuehmstcd.  Willard  W.  Low,  A.  D.  Lundy, 

G.  A.  McKinlock,  C.  A.  Munson,  J.  B.  O'Hara, 
Julian  Roe.  Thomas  I.  Stacey,  B.  E.  Sunny,  J.  B. 
Wallace.  G.  S.  Whyte,  C.  H.  Wilmerding,  J.  R. 
Wiley,  James  Wolff. 

The  officers,  members  and  committees  will  be 
distinguished  during  the  convention  by  the  following 
insignia:  Officers,  red  bow:  executive  committee 
blue  bow;  active  members,  dark  green  ribbon;  as- 
sociate members,  light  green  ribbon;  reception  com- 
mittee, yellow  ribbon;  guests,  mauve  ribbon;  hon- 
orary members,  white  ribbon. 


The  Fire  at  Ottawa. 

The  electrical  interests  of  Ottawa,  Ont.,  suffered 
severely  in  the  late  Hull-Ottawa  fire  .calamity.  In 
the  case  of  the  loss  sustained  by  the  Ottawa  Electric 
Railway  company  the  company's  officers  consider 
that  they  escaped  a  most  demoralizing  disaster,  be- 
cause their  new  fireproof  power  house,  just  com- 
pleted, fulfilled  the  most  sanguine  expectations  as 
to   its   ability   to    withstand   fire.     The   roof   of    the 


has  met  by  reason  of  the  fire,  whereby  several  of  its 
machines,  upon  which  the  council  considered  too 
great  a  value  had  been  placed  in  former  negotia- 
tions, are  now  destroyed  and  have  been  replaced 
by  new  machines.  This  brings  the  company's  plant 
thoroughly  up-to-date,  and  an  effort  is  now  being 
made  to  ascertain  what  can  be  done  under  present 
circumstances  toward  obtaining  control  of  the  com- 
pany's business  and  establishing  a  municipal  lighting 
plant. 

One  of  the  direct  results  arising  out  of  the  Ottawa 
fire  may  be  of  a  somewhat  revolutionary  character. 
It  is  in  relation  to  the  rebuilding  of  the  mills  and 
factories  on  the  old  sites  and  the  manner  in  which 
they  will  be  supplied  with  power  to  operate  them. 
The  mill  structures  and  factory  buildings  at  the 
Chaudiere  Falls  which  were  destroyed  were  most 
expensive  to  construct,  being  built  over  the  water. 
The  development  of  electricity  has  obviated  the  ne- 
cessity which  existed  when  the  mills  were  erected 
of  locating  them  in  close  proximity  to  the  water- 
wheels  which  furnished  the  power.  It  is  quite  prob- 
able that  the  entire  system  of  utilizing  the  magnifi- 
cent waterpower  available  at  the  Chaudiere  Falls 
may  be  applied  to  much  better  advantage  than  here- 
tofore. A  scheme  is  now  on  foot  with  the  object 
of  securing  the  amalgamation  of  most  of  the  manu- 
facturing interests  at  that  point  for  the  purpose  of 
erecting  a  great  power  house  where  electrical  energy 
can  be  generated  and  supplied  to  industries  in  the 
vicinity.     The  carbide  establishments  will  use  con- 


THE   FIRE   AT   OTTAWA. — RUIN 

power  house,  however,  was  not  built  on  an  abso- 
lutely fireproof  plan,  as  it  was  constructed  of  cor- 
rugated iron  laid  over  wooden  rafters.  It  was 
quickly  melted  and  consumed,  the  blazing  mass  fall- 
ing upon  the  2,000-horsepower  generator,  but  with- 
out injury  to  it  or  any  portion  of  the  electrical  plant. 
This  new  power  house  is  operated  by  waterpower. 
The  old  power  house,  having  a  capacity  of  2,200 
horsepower  and  operated  by  steam,  and  which  was 
to  have  been  made  an  auxiliary  to  the  new  power 
plant,  was  completely  destroyed,  entailing  a  loss 
upon  the  company  of  about  $125,000.  A  view  of  the 
burned  power  house  is  shown  in  the  illustration. 

The  Ottawa  Electric  Light  company  had  three 
of  its  stations  burned  at  the  Chaudiere.  Its  losses 
are  estimated  at  $100,000.  Even  while  this  com- 
pany's plant  was  burning  an  order  was  wired  to 
Montreal  for  a  new  supply  of  machines  to  replace 
those  being  consumed.  These  new  machines  ar- 
rived next  day  and  were  installed  in  the  Booth 
sawmill,  which,  being  also  fireproof  in  construction, 
was  the  only  mill  saved  from  destruction  at  the 
Chaudiere  Falls.  The  new  machines  are  now  being 
temporarily  operated  in  the  sawmill  by  two  water- 
wheels,  loaned  for  the  purpose  by  Mr.  Booth. 

Some  months  ago  a  special  committee  of  the 
City  Council  of  Ottawa  was  appointed  to  inquire 
into  and  report  on  the  advisability  of  obtaining  a 
municipal  lighting  plant.  No  action  was  taken  un- 
til recently.  Since  the  fire  the  committee  has  re- 
quested the  Ottawa  Electric  Light  company  to 
name  its  lowest  price  for  its  plant,  power,  power 
house  and  good  will.  It  is  thought  that  the  present 
is  an  opportune  time  to  conduct  active  negotiations 
in  view  of  the  loss  with  which  the  electric  company 


OF    RAILWAY   POWER    HOUSE. 

siderable  of  this  electric  power,  and  there  will  be 
sufficient  also  to  provide  energy,  at  a  low  enough  fig- 
ure, to  secure  the  erection  of  new  industries.      W. 


American  Society  of  Mechanical  Engi- 
neers. 

The  forty-first  meeting  of  the  American  Society 
of  Mechanical  Engineers  was  held  in  Cincinnati,  May 
15th  to  iSth.  The  headquarters  of  the  association 
were  at  the  Grand  Hotel  and  the  professional  ses- 
sions of  the  meetings  were  held  in  the  assembly 
room  of  the  hotel.  Among  the  papers  scheduled 
for  presentation  were  the  following:  George  I. 
Rockwood,  "On  the  Value  of  a  Horsepower;"  H.  T. 
Yaryan,  "Hot  Water  Heating  from  a  Central  Sta- 
tion;" W.  S.  Aldrich,  "Systems  of  Efficiency  of 
Electric  Transmission  in  Factories  and  Mills;"  Rob- 
ert H.  Thurston,  "Multiple  Cylinder  Engines;"  Ar- 
thur Herschmann,  "The  Automobile  Wagon  for 
Heavy  Duty."  The  local  committee  had  arranged  a 
number  of  entertainments  which  included  trolley 
rides,  boat  excursions  and  trips  to  the  Rookwood 
pottery,  art  museum  and  a  large  number  of  the 
factories  and  plants  about  the  city.  A  general  recep- 
tion was  held  on  Thursday  evening,  and  a  visit  to  the 
plant  of  the  National  Cash  Register  company  at 
Dayton,  O.,  was  on  the  programme  for  Friday. 


The  Southern  Railway  company  has  increased  the 
wages  of  each  telegrapher  now  in  its  employment 
by  $4  a  month.  In  thus  advancing  wages  the  com- 
pany has  complied  with  the  main  demand  of  the 
Order  of  Railway  Telegraphers,  though  the  union 
telegraphers  themselves  will  not  profit  thereby,  as 
they  are  still  out  on  a  strike  and  the  company  does 
not  desire  to  re-employ  them.  The  Southern  is  not 
now  experiencing  any  inconvenience  on  account  of 
the  strike. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From   ibe    Minneapolis    correspondent  of   (be    Wesieru  Elec- 
trician.] 

The  Watcrtowi  lephone  compam 

templates  rebuilding  its  local  exchange.  The  Da- 
kota Centra)  Telephone  company  is  an  applicant 
for  a  franchise  to  put  in  a  local  system.  It  has  toll 
connections  with  the  YVatertown  company,  but  has 
off,    asserting    that    the  ipany's 

50  1 r  that  it  is  a  detriment  to  its  toll 

service  t<-  try  t->  talk  over  them  t<  gether. 

A  local  exchange  oi  5°  instruments  is  about  to 
he  installed  at  Hillsboro,  Wis.  '1  lie  Standard  Tele- 
phone company  and  the  Electric  Supply  company 
ol   Madison,   Wis.,   have  the  conn. 

J.    \V.    King 'ley    has    been    granted   a    franeh 
Mazeppa.  Minn.,  for  a  local  exchange,      lie  will  con 
nect    with   the    Northwestern   Telephone    Exchang 
iny*s  1  "11   system. 
in  the  basemeni  ol  the  Guaranty  [.'-an  build- 
,   burned  out   150  telephones  in  the 
■  lh(   Northwestern  Telephone  Exchange 
company's    system.     The    damage    was    repaired    ai 

The  Albert  Lea  (Minn.)  Telephone  company  has 

bought  some  "i  the  automatic  instruments  used  at 
Rochester,  Minn.,  and  has  abandoned  the  plan  of 
substituting  a  manual  system. 

The  Hastings  (Minn.)  Telephone  company  has 
completed  its  line  to  Prescott,  Wis,  Connections 
ing  made  with  Ellsworth,  River  Falls  and 
Hudson,   V. 

Forest  tires  cut  out  the  toll  lines  of  the  Whom- 
-in    1  company     between     Washburn    and 

Bayfield,  \\  is. 

the    .  telephone  company  has  resumed 

work  on  iis  system  at  South  fCaukauna,  Wis.  Work 
Stopped  because  the  council  inserted  amend- 
ments in  the  proposed  franchise  which  the  company 
did  not  like. 

\  telephone  line  i_>  building  between  Xecedah  and 
New    Lisbon,   Wis. 

The  telephone  company  at  Wahpeton,  N.  D.,  will 
make  a  number  of  improvements  to  its  system. 

The  employes  of  the  Duluth  (Minn.)  Telephone 
company  presented  Charles  E.  Lcmasny  a  handsome 
cane.  Mr.  Lomasny  has  just  retired  from  the  man- 
agement of  the  office. 

The  Northwestern  Telephone  Exchange  company 
has  been  grained  a  franchise  through  Warren,  Minn. 

The  Wisconsin  Telephone  company  has  been  given 
a  franchise  for  a  local  exchange  at  Glenwood,  Wis. 

The  New  Prague  (Minn.;  Telephone  company  has 
been    incorporated,   with   $10,000   capital    stock. 

The  Blue  Earth  Valley  Telephone  company  at 
Blue  Earth,  Minn.,  has  put  in  a  new  self-restoring 
drop  switchboard. 

The  council  of  Duluth,  Minn.,  passed  a  rather 
lart  resolution,  instructing  the  Board  of  Fire  Com- 
to  remove  its  wires  from  the  poles  of 
the  Duluth  Telephone  company,  and  censuring  the 
board  for  not  complying  with  a  previous  request. 
The  board  gives  as  a  reason  for  not  complying  that 
the   co  be  $4,000  or  more,  and  the  board 

has  not  the  funds.  The  Duluth  company  has  agreed 
not  to  ask  a  rental  nor  to  use  the  fact  of  the  wires 
being  thereon  as  a  legal  argument  when  it  comes 
nling  the  company's  right  to  do  business  in 
Duluth. 

The  Dwclle  Telephone  company  of  Lake  City, 
Minn.,  will  build  a  toll  line  to  Belle  Chester,  Minn. 

The  Wisconsin  Telephone  company  contemplates 
placing  its  wires  in  Necnah,  Wis.,  underground.  It 
was  at  Necnah  that  suit  was  brought  for  damages 
for  a  telephone  pole  placed  in  front  of  a  "business 
building.  The  Supreme  Court  held  the  company 
liable  and  the  plaintiff  declined  to  compromise  the 
matter.  The  company  is  compelled  to  remove  its 
from  th<    streets  to  avoid  further  litigation. 

A  telephone  line  is  projected  from  Waupaca,  Wis., 
t..  Plain  field, 

There  is  talk  of  a  local  exchange  among  the  busi- 
ness nun  of  Jasper,   Minn. 

H.  I'.  Proctor  &  Son  have  been  granted  a  fran- 
chise  for  a  telephone   exchange  at    Phillips,   Wis. 

An  exchange  of  50  connections  is  being  installed 
for   Perham,    Minn. 

Telephone  users  at  Grand  Forks,  X.  D.,  complain 
that  connection  with  Minneapolis  and  St.  Paul  is 
almost  impossible  for  the  reason  that  it  takes  so 
long  to  secure  the  wire.  Grand  Forks  has  to  relay 
through  Fargo,  and  the  line  between  Grand  Forks 
and   Fargo  is  almost  constantly  in  use. 

The  Union  Telephone  company  of  Plum  C  ty,  Wis., 
has  declared  a  dividend  of  10  per  cent. 

Farmers  oi  Spencer's  Grove  propose  to  organize 
a  company  ami  build  a  telephone  line  to  Walker,  la. 

Fred  Marius  will  erect  a  two-story  brick  build- 
ing ai    I  >nawa,   la.,  for  his  telephone  exchange. 

G.  W.  Smith  has  placed  order-  for  materials  to 
construct  a  local  exchange  ai    Brighton,  la. 

The  Hawkeye  Telephone  company  has  125  sub- 
scribers for  the  new  exchange  for  Hampton,  la. 

The  Michigan  Telephone  company  has  let  the 
contract  lor  the  erection  of  a  $jo,ooo  building  at 
Marquette,   Mich. 

The  new  exchange  at  Schaller,  la.,  is  expected 
to  be   in   operation   by  June   1st. 

The  Iowa  Telephone  company  evinces  a  worried 
desire  to  secure  official  recognition  at  Sioux  City, 
la.,  as  the  owner  of  all  telephone  franchise-.     Since 


it-  absorption  of  the  Home  Telephone  company  it 
does  own  them,  bin  the  council  steadfastly  refuses 
to   give   any    official    recognition. 

The  Northern  Electric  Telephone  company  of 
Willmar,  Mmn.,  has  been  incorporated,  with  $30,000 
capital    stock. 

T.  H.  Johnson,  formerly  manager  of  the  Home 
Telephone  company  of  Sioux  City,  la.,  has  become 
manager  of  the  Electrical  Supply  company  of  that 
city. 

The  Farmers'  Mutual  Telephone  company  has 
completed  a  line  from  Clearfield  to  Mount   Ayr.   la. 

The  Union  (la.)  Mutual  Telephone  company  has 
completed  lines  to   Rowen  and  Rogers. 


Independent  Telephone  Convention. 

Preparations  for  the  fourth  annual  meeting  of  the 
Independent  Telephone  association  at  Cleveland, 
O.,  on  June  12th.  1.3th  and  14th  are  proceeding 
satisfactorily,  although  the  hotel  headquarters  have 
not  been  definitely  selected.  The  entire  second  floor 
of  the  new  Electric  building  at  144-168  Prospect 
street     has    been    secured    for    exhibits.     This    nine- 


Ohio  Valley  Notes- 

A  mortgage  of  $750,000.  given  by  the  Columbus 
1  itizens'  Telephone  company  to  the  State  Savings 
Bank  and  Trust  company,  was  filed  in  Franklin 
County,  C,  a  few  days  ago.  It  was  given  for  the 
purpose  of  securing  that  amount  of  bonds.  The 
mortgage  runs  for  20  years  and  bears  five  per  cent, 
interest.  Only  $400,000  in  bonds  has  been  issued, 
and  the  conditions  arc  that  the  company  may  issue 
an  additional  $50,000  in  bonds  for  every  400  addi- 
tional  telephones  put  in.  The  company  now  has 
3.600  already  in  and  ready  for  work. 

The  Jefferson  and  Warren  Telephone  company  of 
Warren,  O.,  will  build  a  branch  line  to  Orangeville, 
where  it  will  connect  with  the  Mercer  County,  Pa., 
system  and  with  lines  running  to  Meadville,  Pa.  It 
will  also  reach  Sharpsville  and  Sharon,  Pa. 

J.  W.  Duscnbury  and  John  J.  Dun  of  Columbus, 
O.,  have  presented  an  ordinance  to  the  Zanesvdle, 
O..  council,  asking  permission  for  the  National  Tele- 
phone company  of  Columbus  to  put  in  a  telephone 
sj  stem  in  that  city.  The  ordinance  provides  that  the 
line--  shall  all  be  placed  in  underground  conduits,  and 
the  gentlemen  say  that  if  they  arc  granted  the  fran- 
chies  they  will  put  in  an  exchange  to  cost  $100,000. 

The  case  of  the  East  Tennessee  Telephone  com- 
pany against  the  Anderson  County  Telephone  com- 
pany was  decided  in  favor  of  the  defendant  at  Law- 
renceburg,  Ky.,  a  few  days  ago.  The  defendant  com- 
pany seeks  to  establish  a  new  system   in  that  city 


FIG.    I.       INDEPENDENT    TELEPHONE    CONVENTION. — BUILD- 
ING   WHERE    EXHIBITS    WILL    BE    DISPLAVED. 

story  building,  the  front  of  which  is  shown  by  Fig. 
I,  has  a  frontage  of  186  feet  on  Prospect  street  and 
has  outside  light  on  all  sides.  It  has  four  passen- 
ger elevators  and  one  freight  elevator.  A  plan  of 
the  second  floor,  which  will  be  used  for  the  tele- 
phone exhibits,  is  shown  in  Fig.  2.  The  arrange- 
ment and  dimensions  of  rooms  are  clearly  indicated. 


INDEPENDENT    TELEPHONE    CONVENTION- — SPACE    FOR    EXHIBITS. 


and  the  other  company  claimed  the  exclusive  fran- 
chise. The  court's  decision  would  indicate  that  there 
can  be  no  exclusive  franchises  given  in  that  state. 

The  Newark  Independent  Telephone  company  at 
Newark,  O.,  has  recently  made  some  important  im- 
provements in  its  plant.  A  new  metallic  switch- 
board has  been  put  in  the  Newark  exchange,  and 
a  large  amount  of  new  cable  and  wire  has  been  put 
up.  The  toll  stations  at  Hebron,  Pataskala,  Otville, 
Kirkersville,  Summit  Station,  Jersey  and  Buckeye 
Lake  have  been  ecpiiipped  with  new  instruments. 
They  are  all  on  one  line,  but  are  so  arranged  that 
all  have  to  call  the  central  station  at  Newark  before 
they  can  be  put  in  communication  with  other  sta- 
tions. The  company  now  has  37  toll  stations  in 
the  county  and  vicinity,  and  has  direct  connection 
with  Mount  Vernon,  Coshocton  and  some  other 
towns.  As  soon  as  the  new  system  at  Columbus  is 
finished  it  will  be  connected  with  that  city.  The  line 
to  Cleveland  is  now  completed  and  communication 
can  be  had  with  that  city  in  a  very  short  time.  Man- 
ager Stase]  is  very  enthusiastic  over  the  outlook  for 
his  company,  now  that  the  plant  is  in  such  excellent 
condition. 

The  Sunbury  and  Galena  company  of  Sunbury, 
Delaware  County,  O.,  was  incorporated  a  few  days 
ago,  with  a  capital  stock  of  $15,000.  to  construct 
and  operate  plants  at  Galena  and  Sunbury.  The 
company  may  also  build  lines  in  that  county  and 
through  other  parts  of  the  state.  The  incorporators 
are  Dwight  E.  Sapp,  William  C.  Sapp,  Harry  C. 
Devin,  George  Critchfield  and  Frank  L.   Bean. 

C. 


Current  for  operating  exhibits  will  be  available.  Ap- 
plications for  space  should  be  addressed  to  James 
M.  Thomas,  713  Electric  building,  Cleveland,  It 
is  expected  that  the  attendance  at  the  convention  will 
number  at  least  400. 


The  City  Council  of  Win  field.  Kan.,  has  granted  a 
t5-ycar  franchise  to  W.  B.  Hurst  of  Springfield, 
Mo.,  to  operate  a  telephone  system  in  Winficld,  the 
city  to  get  a  fire-alarm  system  free  and  four  per  cent, 
of  the  gross  receipts.  There  were  three  Independent 
companies  asking  for  franchises.  Mr.  Hurst  has  30 
days  to  accept  the  conditions,  90  days  to  begin  work, 
and  nine  months  to  complete  the  system.  He  is  to 
deposit  a  certified  check  for  $5,000  and  the  maximum 
rates  are  to  be  $2  a  month  for  business  houses  and 
$1    for   residences. 


The  Bell  and  the  Western  Union. 

The  newspaper  gossipers  continue  to  discuss  the 
relations  of  the  American  Telephone  and  Telegraph 
company  and  the  Western  Union  Telegraph  com- 
pany. These  relations  have  furnished  a  fruitful  stthject 
of  conjecture,  for  lo!  these  many  years.  It  is  taken  for 
granted  that  the  present  situation  has  within  itself 
potentialities  that  must  either  result  in  a  pooling  of 
interests  or  in  open  warfare.  The  latter  assumption 
is  taken  by  a  recent  writer  in  the  Chicago  Times- 
Herald:  "That  the  American  Bell  Telephone  com- 
pany [now  absorbed  into  the  American  Telephone 
and  Telegraph  company]  is  making  serious  inroads 
upon  the  Western  Union  field  is  well  understood  by 
the  public.  There  is  no  dangerous  decline  in  West- 
ern Union  earnings,  but  the  increase  in  communica- 
tion in  this  country  seems  to  be  taken  by  the  Bell 
people,  while  Western  Union  earnings  are  sta- 
tionary. There  are  mutterings  that  Western  Union 
is  preparing  for  a  battle  with  the  Bell  Telephone 
lines,  and  it  is  declared  that  the  Western  Union 
people  are  well  identified  with  the  Telephone,  Tele- 
graph and  Cable  Company  of  America,  which  has 
bought  the  Erie  Telephone  company  and  owns  sev- 
eral Bell  opposition  companies.  It  is  declared  in 
New  York  that  the  Western  Union  is  stringing 
thousands  of  miles  of  new  copper  wires,  the  ex- 
pense of  which  is  paid  for  out  of  its  recent  bond 
issue.  It  is  declared  that  when  the  Telephone,  Tele- 
graph and  Cable  Company  of  America  is  ready  to 
fight  the  Bell  people  it  will  be  prepared  to  use 
Western  Union  offices  in  districts  where  it  has  no 
wires  of  its  own.  It  is  said  that  the  Western  Union 
people  have  a  great  grievance  against  the  Bell  com- 
pany in  the  leasing  of  private  wires,  as  the  private- 
wire  field  at  one  time  furnished  30  per  cent,  of  the 
Western    Union's  profits." 


May  1.9,  1900 


In  Central  Illinois. 

The  Independent  people  have  at  last  secured  a 
20-year  franchise  in  Carlinville,  111.  Their  petition 
was  placed  before  the  council  just  one  year  ago. 
It  was  called  at  each  meeting  held  thereafter.  The 
voting  began  with  four  councilmen  for  and  four 
against  the  project,  but  at  the  regular  meeting  in 
April  last  the  franchise  was  passed  by  a  vote  of 
six  to  two.  It  was  vetoed  by  the  mayor  and  held 
up  until  May  7th,  when  it  was  passed  over  the 
mayor's  veto.  The  mayor,  two  opposing  council- 
men  and  the  Bell  representative  stuck  to  the  fight 
to  a  finish,  the  Bell  representatives  never  failing  to 
find  some  new  idea  to  present  to  the  council  at 
every  meeting.  The  new  company  will  incorporate 
soon  and  proceed  to  build.  It  will  have  a  capital 
of  $10,000  and  will  make  a  rate  of  $1  a  month  for 
residences  and  $1.50  a  month  for  business  use.  The 
new  company  is  constituted  of  local  men  of  means, 
and  the  citizens  in  general  are  in  sympathy  with  them 
and  their  new  enterprise. 

The  Illinois  Telephone  company  of  Bluffs  has 
obtained  a  franchise  at  Greenfield,  111.,  and  is  now 
building  there.  It  will  open  an  exchange  in  that  vil- 
lage about  July  1st  with  80  subscribers.  It  has  built 
a  toll  line  to  Carrollton,  the  county  seat  of  Greene 
County,  where  the  Bell  company  has  a  plant.  As 
soon  as  this  franchise  was  granted  the  Bell  people 
proceeded  to  erect  60-foot  poles,  stringing  wires 
upon  them  from  a  distance  20  feet  from  the  street 
to  the  top  of  the  poles,  endeavoring  to  fence  out 
the  Illinois  people.  The  city  will  now  take  the 
matter   in   charge. 

The  new  company  at  Springfield  is  receiving  bids 
for  the  equipment  of  the  Independent  system  there. 
It  expects  to   be  in  operation  by  fall. 

A  new  Independent  system  is  talked  of  at  Taylor- 
ville   and   Litchfield. 

Sixty  miles  of  toll  lines  will  be  built  from  Car- 
linville  south   this  summer.  F. 


Improvements  in  Missouri. 

The  California  (Mo.)  telephone  exchange  is  in- 
stalling a  new  150-capacity  switchboard  in  addition 
to  the  one  already  in  use.  The  company  is  steadily 
increasing  its  business  at  the  rate  of  10  telephones 
a  month,  mostly  on  suburban  and  farm  lines. 

It  is  rumored  that  the  new  telephone  company  at 
Jefferson  City,  with  Dr.  Porth  as  president,  will 
build  toll  lines  to  all  points  within  a  radius  of  25 
miles. 

An  electrical  storm  at  Monroe  City,  Mo.,  on  May 
6th,  destroyed  150  telephones  in  the  various  houses 
reached  by  the  telephone  exchange,  and  completely 
burned  out  the  switchboard,  setting  fire  to  the 
building.  It  is  understood  that  the  exchange  was 
provided  with  the  ordinary  mica  ^-ampere  fuses 
for  lightning  protection.  M. 


The  Ericsson  Talking  Circuit. 

•The  Ericsson  Telephone  company  of  New  York 
is  introducing  what  it  asserts  to  be  a  perfectly  bal- 
anced talking  circuit.  This  talking  circuit  consists 
of  an  adjustable-arm  transmitter,  with  cord  con- 
cealed and  an  induction  coil  in  the  base,  as  shown 
in  the  illustration,  and  a  receiver  and  a  receiver 
cord.  These  receivers  and  transmitters  are  made 
by  L.  M.  Ericsson.  Stockholm,  Sweden,  and  are 
said  to  be  the  "standard  of  the  world."     The  Ameri- 


ERICSSON    TALKING    CIRCUIT. 

can  company  is  furnishing  its  customers  with  in- 
struments that  require  no  adjusting  and  which  are 
said  to  be  giving  the  best  of  satisfaction.  The  price 
of  the  instrument  is  reasonable  and  full  instructions 
are  furnished  to  purchasers,  which  enable  them  to 
make  all  connections  properly  and  make  the  in- 
struments work  well. 

This  company  net  only  furnishes  this  talking  cir- 
cuit, which  can  be  attached  to  other  makes  of  in- 
struments, but  also  manufactures  a  fine  line  of  tele- 
phones, using  in  its  sets  the  genuine  Ericsson  trans- 
mitters and  receivers.  For  the  benefit  of  persons 
interested  the  company  states  that  the  market  for 
this  make  of  instrument  is  world-wide  and  reaches 
all  of  the  countries  of  Europe,  Australia,  Japan. 
Java,  Egypt.  South  Africa  and  South  America,  as 
well  as  the  United  States. 


An  Albany,  N.  Y..  dispatch  of  May  nth  is  to  the 
effect  that  the  New  England  Telephone  and  Tele- 
graph company  has  filed  with  the  secretary  of  state 
a  certificate  of  an  increase  of  its  capital  stock  from 
$15,000,000  to  $20,000,000.  The  certificate  states  that 
the  amount  of  capital  paid  in  is  $13,759,100  and  that 
the  debts  and  liabilities  of  the  company  aggregate 
$5,250,000. 


WESTERN    ELECTRICIAN 

Sensitiveness  of  Telephone  Receivers. 

A  writer  in  Science  and  Industry,  dwelling  on 
the  well-known  sensitiveness  of  the  telephone  re- 
ceiver, presents  the  following  figures: 

An    ordinary    well-made    receiver    requires    only 

watt    to    make    it    give    an    audible 

100,000,000.000 

sound.     Since  746  watts  is  equal  to  one  horsepower, 
H  „„„  _  3 
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then- 


-watt 


horse- 


100,000,000,000  74,600,000,000,000 

power.  Now,  one  horsepower  is  equal  to  33,000 
foot-pounds  per  minute;  that  is,  if  a  person  lifts 
33,000  pounds  a  distance  of  one  foot  in  one  minute, 
his  rate  of  doing  work  is  one  horsepower.  A  little 
calculation  will  show  that  the  work  done  in  lifting 
one  pound  a  distance  of  one  foot,  that  is,  a  foot- 
pound   of   work,    would   be    sufficient   to    supply    a 

receiver     with    - horsepower     for 

74,600.000.000.000 

74,600.000.000.000  j 

z^w^.^w.ww.vw  mmutes>  or  523,250  days,  or  1,433 

3  X  33.000 
years. 

An  idea  of  the  very  small  amount  of  electric  cur- 
rent necessary  to  operate  a  telephone  receiver  may 
be  had  from  a  measurement  that  showed  that 
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ampere    would    produce    a    distinctly 
x,ooo,ooo,ooo 

audible  sound  in  the  receiver.  Now,  an  ordinary 
incandescent  16-candlepower  lamp  requires  about 
one-half  an  ampere  (at  no  volts).  So  that  11,360,- 
000  telephone  receivers  could  be  supplied  by  the  cur- 
rent required  by  one  of  the  above  lamps,  if  this 
current  were  divided  up  equally  among  them. 

Of  course,  there  is  considerable  loss  in  efficiency 
between  the  source  of  the  electric  current  and  the 
receiver.  The  above  figures  take  no  account  of  this, 
only  the  energy  expended  in  and  the  current  pass- 
ing through  the  receiver  itself  having  been  con- 
sidered. A  properly  constructed  and  adjusted  tele- 
phone receiver  is  not  only  very  efficient,  but  it  is 
one  of  the  most  sensitive  instruments  known  to 
science. 


American  Electric  Telephone  Company. 

On  May  10th  the  American  Electric  Telephone 
company  was  incorporated  at  Trenton,  N.  J.,  with  an 
authorized  capital  of  $3,000,000  to  manufacture  tele- 
phone and  other  electrical  appliances.  Of  the  capi- 
tal, $1,000,000  is  preferred,  with  six  per  cent,  non- 
accumulative  dividends.  The  incorporators  are  Bar- 
nett  R.  Ruggles  and  Henry  M.  Haveland  of  New 
York  and  James  C.  Young  of  Jersey  City. 

Inasmuch  as  the  American  Electric  Telephone 
company  of  Chicago,  of  which  Mr.  P.  C.  Burns  is' 
president,  is  well  established  and  well  known  in  the 
Independent  telephone  trade,  it  was  conjectured  that 
there  might  be  some  connection  between  it  and  the 
new  eastern  corporation.  Inquiry  at  the  office  of 
the  Chicago  company  failed  to  throw  any  light  on 
the  matter,  in  the  absence  of  Mr.  Burns,  who  was 
in  the  East.  It  is  reported  in  other  quarters,  how- 
ever, that  the  American  Electric  Telephone  company 
of  Chicago  has  bought  up  the  Victor  Telephone 
Manufacturing  company,  also  of  this  city,  and  it  is 
possible  that  the  new  eastern  corporation  is  to  take 
over  both  the  Chicago  companies  named,  the  Key- 
stone Electric  Telephone  company  of  Pittsburg,  the 
Northwestern  Telephone  Manufacturing  company 
and  the  Laclede  Battery  company  of  Kokomo,  Ind. 
— all  the  Burns  companies,  in  fact. 


EXTENSIONS  AND    IMPROVEMENTS. 

The  Citizens'  Telephone  and  Message  company 
of  Tiffin,  O.,  will  be  reorganized,  it  is  said,  and  will 
install  copper-metallic  circuits.  The  plant  has  over 
200  boxes  in  that  city  and  is  connected  with  many 
towns  by  long-distance  wires. 

The  Miami  (Fla.)  Telephone  company  has  re- 
cently added  to  its  branch  lines  a  line  to  Cutler, 
eight  miles  south  of  Miami,  and  the  most  southern 
town  on  the  mainland  of  the  state,  and  also  one  to 
Little  River,   seven  miles  north  of  the  city. 

The  Missouri  Union  Telephone  company  of  Wind- 
sor, Mo.,  is  sending  out  a  copy  of  its  first  directory 
and  a  circular  letter  to  the  Independent  telephone 
companies  of  the  state,  "with  the  view  of  getting 
better  acquainted,  exchanging  ideas  for  the  advance- 
ment of  Independent  telephony,  and  also  with  the 
idea  of  soon  being  associated  in  business  with  all 
the  Independent  telephone  companies  of  the  state 
by  exchange  of  service. :'  The  company  already  has 
toll-line  connections  with  48  towns  and  is  desirous 
of  extending  its  exchange  service  still  farther. 

The  Western  Independent  Long  Distance  Tele- 
phone company  of  Plattsmouth,  Neb.,  is  desirous 
of  entering  Lincoln.  Neb.,  and  establishing  there  a 
local  exchange  and  long-distance  connections.  The 
company  offers  to  furnish  instruments  at  $1.50  a 
month  in  residences  and  $2.50  a  month  in  places 
of  business.  The  rates  charged  at  present  by  the 
Nebraska  (Bell)  Telephone  company,  which  has  an 
exchange  of#8oo  subscribers  in  Lincoln,  are  $3  and 
$2  for  residences  and  $4  for  business  places  within 
a  certain  radius  of  the  central  office.  The  Western 
company  has  a  large  number  of  long-distance  con- 
nections In  Nebraska  and  several  in  Eastern  Kansas, 
Western  Missouri  and  Southwestern  Iowa,  south  to 
St.   Joseph. 


Ohio  Managers  in  Conference. 


A  meeting  of  Independent  telephone  managers  of 
the  state  of  Ohio  was  held  in  Cleveland  last  week 
Sessions  were  held  in  the  Electric  building,  and  it 
is  said  that  about  100  telephone  men  were  present 
The  gathering  was  held  at  the  instance  of  the  United 
States  Telephone  company  of  Cleveland,  to  impress 
upon  the  managers  of  the  Independent  exchange- 
throughout  the  state  the  importance  of  paying  par- 
ticular attention  to  the  long-distance  business.  The 
Lmted  States  company  connects  the  various  ex- 
changes throughout  the  state,  the  owners  of  the 
local  Independent  companies  receiving  a  percentage 
on  all  the  business  furnished  the  long-distance  com- 
pany. The  subject  was  thoroughly  discussed,  and 
the  visitors  inspected  the  new  plant  of  the  Cuyahoga 
telephone  company,  which  is  allied  with  the  United 
States  company. 


NEW  COMPANIES. 

The  Rockford  (Ohio)  Telephone  Exchange  com- 
pany was  incorporated  last  week  to  build  a  tele- 
phone system  at  Rockford.  The  capital  stock  is 
placed  at  $5,000  and  the  incorporators  are  Jacob 
hritz,  C.  Smith,  H.  H.  Bevington,  W.  T  Pixler 
W.   F.  Folmer  and  T.  J.   Courtwright.  ' 

The  Tippecanoe  Telephone  company  has  been  in- 
corporated in  Ohio,  with  a  capital  stock  of  $10,000 
the  incorporators  are:  J.  A.  Kerr,  Floyd  E  Kerr 
John  C.  Geyer,  E.  J.  Kerr  and  Steve  Purkeser.  The 
articles  of  incorporation  will  allow  the  company  to 
carry  on  a  general  business  in  electrical  appliances 
construct  and  operate  a  telephone  plant  in  Miami 
County  and  furnish  heat,  light  and  power  The 
place  of  business  will  be  Tippecanoe  City    Ohio 


MANUFACTURERS     AND     DEALERS. 

R.  H.  Leavitt,  Capron,  111.,  manufacturer  of  tele- 
phone cross-arms,  pins  and  brackets,  says  that  he 
is  running  his  factory  full  force  and  that  his  orders 
are   increasing   every   day. 

Owing  to  the  increase  in  its  business,  the  Swedish 
American  Telephone  company,  Chicago,  has  been 
forced  to  triple  its  capacity  and  has  consequently 
moved  to  69,  71  and  73  West  Jackson  boulevard 
where  all  of  its  friends  will  be  cordially  welcomed. 

The  Indianapolis  Arm,  Bracket  and  Pin  company 
has  succeeded  J.  B.  Magers,  Jamestown,  Ind  -in  the 
manufacture  of  telephone  and  telegraph  insulator 
pms  and  brackets.  The  new  management  expects 
to  add  new  machinery  to  its  factory  at  Jamestown 
and  to  manufacture  cross  arms,  tent  "stakes  and  rope 
ock  blocks.  The  main  office  of  the  company  will 
be  at  125  South  Meridian  street,  Indianapolis. 

Part  3  of  "The  Ericsson  Series,"  published  by  the 
Ericsson  Telephone  company,  New  York  city  has 
just  been  issued.  It  contain-  considerable  telephone 
information,  some  of  the  subjects  treated  being  in- 
duction coils  and  the  telephone  systems  in  Norway 
and  Austria.  The  Ericsson  company  savs  that  the 
number  of  requests  from  electricians  and  telephone 
people  for  these  series  is  quite  large.  The  pamphlets 
are  distributed  free  of  cost,  and  anyone  sending  the 
company  his  name  and  address  will  receive  a  copy 
by   return  mail. 

The  Kansas  City  Telephone  Manufacturing  com- 
pany is  a  new  manufacturing  concern  recently  or- 
ganized in  Kansas  City.  The  company  has  leased 
a  building  at  18  West  Missouri  avenue  and  is  re- 
modeling the  three  floors  and  basement  and  in- 
stalling machinery  for  manufacturing  its  products. 
It  expects  to  make  telephone  instruments  of  a  high 
grade,  and  special  attention  will  be  paid  to  private 
and  country  exchanges.  The  officers  of  the  com- 
pany are:  President,  Frank  M.  Bernardin:  vice- 
president,  E.  L.  Fautch;  secretary,  E.  B.  Royer. 
The  services  of  W.  D.  De  Varney.  lately  of  Chicago, 
have  been  secured  as  superintendent. 

It's  hard  to  keep  a  good  man  down.  Here  is  J.  E. 
Keelyn  out  in  a  characteristic  circular  saying  that 
he  has  telephones  for  sale  and  asking  for  business. 
This  is  a  portion  of  what  Mr.  Keelyn  says:  "The 
Western  Telephone  Construction  company's  factory 
having  been  closed  by  the  appointment  of  a  receiver, 
I  beg  to  advise  my  friends  that  I  am  familiar  with 
receivers  and  have  been  successful  with  them  from 
the  pioneer  days  of  Independent  telephony.  In  fact, 
who  is  not  familiar  with  the  Keelyn  receiver  or  the 
Keelyn  transmitter?  While  the  strong  arm  of  the 
law  has  provided  a  receiver  to  hold  down  the  old 
'Western'  transmitter,  I  have  been  providing  a  new 
rocker-arm  to  uphold  the  new  Keelyn  transmitter, 
which  is  only  equalled  by  the  new  Keelyn  receiver 
and  a  spanking  new  high-grade  magneto  bell,  supe- 
rior to  anything  ever  turned  out  of  the  'Western' 
shop.  A  number  of  my  good  friends  have  volun- 
teered their  sympathy  in  my  bereavement;  and  some 
of  my  other  friends  and  competitors  have  been  busy 
stepping  end-ways  in  efforts  to  buy  in  the  'Western.' 
I've  told  you  what  I  have  been  busy  at!  The  ma- 
chinery is  now  humming,  turning  out  Keelyn  tele- 
phones. When  the  Independent  telephone  business 
needed  help  it  not  only  got  my  sympathy,  but  my 
loyal  support  and  money.  What  I  would  like  now 
is  some  of  your  trade.  Don't  worry  about  me:  let 
my  competitors  do  that."  Mr.  Keelyn  is  addressed 
at   Evanston,   II!. 


The   Paris  Exposition. 

[Continued  from  page  JiJ.\ 

and  will  be  surmounted  by  a  cupola  of  metal- 
work.  The  Swiss  pavilion  is  being  erected  near  it; 
it  is  designed  in  the  classic  style  and  will  be  richly 
ornamented. 

Among  the  French  exhibits  the  Aboilard  company 
has  a  collection  of  cables  and  wires  and  a  model  of 
telephone  switchboard.  Doignan  &  Co.  show  a  col- 
lection of  telegraph  instruments  of  different  models. 
A  large  display  is  made  by  L.azare  Weiller  of  Havre. 
showing  bare  wires  and  cables  of  various  metals,  cop- 

brass  and  german-silver.  The  Societe  Interna- 
tionale ues  Electriciens,  the  leading  French  electrical 

ty,  has  an  exhibit  relating  to  the  Central  Elec- 
trical  College  and   Laboratory,  which  is  under  the 

ol  oi  the  society.  A  number  of  photographs 
and  plans  of  the  laboratory s  are  shown,  with  eollec- 
atruments  and  publications.  The  Gaiffe 
company  has  a  collection  of  electro-medical  instru- 
ments, including  high-tension  apparatus.  M.  Du- 
cretet  is  to  exhibit  a  scries  of  Marconi  apparatus 
containing  the  most  recent  improvements,  of  the 
type  n«»w  used  in  the  government  experiments.  The 
Rosenleur  company  has  an  exhibit  of  nahanoplastic 
apparatus,  including  batteries  and  tanks,  with  vari- 
ed in  electroplating,  also  a  collec- 
tion of  dynamos  and  rheostats.  A  handsome  dis- 
play is  that  of  Christofle  &  Co.,  who  exhibit  various. 
ornamental  bronzes  which  have  been  obtained  by 
galvanoplastic  processes,  and  have  a  collection  of 
samples  showing  the  various  stages  of  the  plating 
process  and  the  finish  of  the  different  metals.  An- 
galvanoplastic  exhibit  is  that  of  Martinet. 
Dessale  &  Co.,  in  which  are  remarked  several  large 
bronze  pieces,  such  as  ornamental  lamp  posts  and 
figures.  The  Societe  le  Carbonc  has  a  large  pavilion 
containing  a  display  of  carbons  of  various  forms,  for 
batteries,   arc    lamps,   etc.     The   exhibit    of   the   Le- 


FIG.   4.       PARIS    EXPOSITION. LUMINOUS    PALACE. 

clanche  Battery  company  includes  a  number  of  dif- 
ferent types  of  cells,  dry  batteries,  etc. 

Transportation  Building. 

In  Fig.  3  (page  317)  is  shown  a  view  taken  in  the 
Transportation  building.  Here  are  grouped  the  ex- 
hibits relating  to  the  different  methods  of  transporta- 
tion, including  electric  cars,  automobiles,  etc.  In  this 
section  are  also  mounted  a  number  of  motor  cars 
showing  different  systems.  The  Oerlikon  company 
has  a  car  showing  a  type  of  underground  conduit 
used  on  the  Swiss  roads.  The  Compagnie  Indus- 
trielle  de  Traction  shows  the  Diatto  system  of  sur- 
face contacts,  such  as  has  been  in  successful  opera- 
tion at  Tours.  A  section  of  road  on  this  system  is 
now  being  installed  in  Paris;  it  passes  along  the 
quays  of  the  Seine  and  will  terminate  at  the  exposi- 
tion. The  exhibit  shows  a  car  equipped  with  the 
sliding  rail,  and  the  contact  blocks  are  placed  in 
the  floor.  The  same  company  has  an  exhibit  in  the 
Electrical  Palace  showing  the  details,  with  a  section 
of  the  contact  block. 

Arthur  Koppel  of  Berlin  has  an  exhibit  showing 
a  system  of  portable  and  permanent  electric  railways, 
A  small  working  model  of  the  system  of  portable 
roads  for  construction  work,  transportation  of  mer- 
chandise, etc.,  is  shown,  with  the  type  of  small  elec- 
tric locomotive  used.  Instead  of  a  trolley,  a  wire 
loop  is  u-^ed  which  presses  against  the  overhead 
■wire.  The  model  road  will  be  in  actual  operation, 
and  will  show  the  method  of  mounting  grades  and 
passing  through  tunnels. 

The  Compagnie  Generate  des  Ventures  exhibits 
the  type  of  cab  which  is  now  in  use  for  the  city  serv- 
ice in  Paris.  The  case  containing  the  battery  is 
placed  underneath  the  cab  body,  this  disposition 
making  it  easy  to  change  the  batteries.  The  motor 
1  ol  the  Lundell- John  son  type  and  is  series  wound. 
having  four  poles.  The  armature  has  a  collector 
on  either  end,  making  two  separate  circuits,  and  the 
field  coils  have  two  windings.  By  combining  the 
different  n  Endings  the  speed  of  the  motor  is  changed, 
the  connections  of  the  battery  remaining  constant. 

The  Great  Wheel. 

The  great  wheel  of  Paris  is  one  of  the  principal 
attractions  of  the  exposition.  It  is  about  320  feet 
high,  and  it >  construction  resembles  that  of  a  bicycle 
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wheel  on  a  large  scale.  The  wheel  is  rotated  by  a 
cable  which  parses  around  each  side  of  the  rim, 
being  supported  by  a  series  of  horizontal  arms.  The 
cable  passes  below  over  a  pulley  to  the  main  drum, 
which  is  driven  by  an  engine  of  100  horsepower. 
Around  the  rim  arc  placed  several  rows  of  incandes- 
cent lamps,  giving  it  a  brilliant  appearance  at  night, 
and  the  wheel  may  be  seen  from  a  great  distance. 
The  current  is  brought  to  the  lamps  by  a  series  of 
tubbing  contacts  upon  the  axle,  from  which  the 
circuit  passes  out  along  the  spokes.  The  current 
for  lighting  the  cars  is  taken  by  a  series  of  rubbing 
contacts  at  the  pivots  of  each  car.  To  supply  the 
current  necessary  for  the  wheel,  as  well  as  for  the 
\arious  attractions  connected  with  it.  a  small  sta- 
tion has  been  erected,  containing  two  dynamos  of 
the  Labour  type,  giving  [20  volts  and  400  amperes, 
and  driven  by  upright  engines  of  the  Maud -ley 
type. 

Luminous  Palace 
The  Luminous  Palace,  shown  in  Fig.  4.  will  be  one 
of  the  attractions  of  the  Champ  de  Mars.  It  is  situ- 
ated near  the  base  of  the  Eiffel  Tower.  The  idea 
in  its  construction  has  been  to  render  the  whole 
building  luminous,  and  on  this  account  it  has  been 
constructed  largely  of  transparent  materials  of  dif- 
ferent colors,  as  opalescent  glass,  etc.  The  different 
parts  have  been  made  hollow  and  will  contain  a 
number  of  incandescent  lamps.  The  whole  will  pre- 
sent a  brilliant  appearance,  but  the  lamps  will  not 
be  visible.  There  are  no  less  than  1,200  incandescent 
lamps  used  in  this  building.  In  the  central  part  will 
be  handsome  stained-glass  windows  and  ornaments 
of  an  opalescent  character.  The  top  is  surmounted 
by  a  roof  of  the  pagoda  type,  with  a  griffin  at  each 
corner.  Below-  is  a  grotto,  which  is  built  of  glass 
of  a  greenish  opalescent  tint,  with  stalactites,  etc.,  all 
of  which  will  be  brilliantly  lighted  up. 

Telephones. 

The  administration  has  established  a  number  of 
ornamental  pavilions  throughout  the  grounds  for 
the  postal,  telegraph  and  telephone  service,  and  be- 
sides, a  number  of  telephone  boxes  have  been  erected 
in  the  different  buildings.  A  tariff  of  five  cents  is 
asked  to  communicate  with  a  subscriber  in  the  in- 
terior of  the  exposition  or  on  the  city  circuit,  and 
for  10  cents  a  message  is  taken  down  by  an  attendant 
and  delivered  to  any  address  in  the  city. 
Monumental  Entrance  Gate. 

A  brilliant  luminous  effect  is  to  be  obtained  by 
the  monumental  entrance  gate,  which  leads  into  the 
grounds  from  the  Place  de  la  Concorde.  As  will 
be  seen  in  Fig.  5,  it  consists  of  three  arches  placed 
.together  in  the  form  of  a  triangle,  surmounted  by  a 
fiat  cupola.  The  arches  have  20-meter  openings  at 
the  base,  and  the  area  of  the  cupola  is  500  square 
meters.  The  whole  is  richly  decorated,  the  prevail- 
ing colors  being  blue,  gold  and  white.  The  prin- 
cipal arch  carries  above  the  prow  of  a  vessel,  and 
above  it  at  a  height  of  35  meters  is  a  figure  six 
meters  high,  representing  the  City  of  Paris.  The 
main  portion  of  the  gate  is  united  by  an  ornamental 
frieze  to  two  pylons  35  meters  high,  each  of  which 
will  have  a  number  of  arc  projectors  at  the  top. 
The  pylons  are  handsomely  decorated,  and  are  cov- 
ered by  a  series  of  glass  globes  of  different  colors 
symmetrically  arranged,  behind  which  will  be  in- 
candescent lamps.  The  front  arch  gives  access  to 
the  public,  and  between  the  two  rear  arches  a  series 
of  36  entrance  gates  have  been  arranged,  upon  a 
new  system,  by  which  42,000  persons  an  hour  may 
be  admitted.  In  a  recess  at  the  foot  of  the  arch  is 
a  statue  representing  Electricity  standing  upon  a 
dynamo-electric  machine,  which  constitutes  the  base. 
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A  Plea  for  Better  Light  Diffusion. 

By  Willis  Cummings,   M.  D. 

There  is.  perhaps,  no  more  important  subject  in  the 
domain  of  science,  as  applied  to  the  happiness  and 
comfort  of  civilized  man,  than  that  of  artificial  light. 
The  increased  and  increasing  need  of  proper  illumi- 
nation in  every  department  of  economics,  domestic, 
technical,  social  and  civic,  calls  for  a  high  degree 
of  scientific  and  general  research,  and  in  all  experi- 
mental directions  men  of  ability  are  putting  forth 
their  best  efforts  to  obtain  perfection.  The  evolu- 
tion from  the  pine  knot  to  the  electric  light  repre- 
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The  Death  of  Mr.   Bosart. 

The  death  of  Mr.  Timothy  M.  Bosart  of  Indianap- 
olis Ind.,  to  which  brief  reference  was  made  in  the 
Western  Electrician  last  week,  occurred  very  sud- 
denly. Mr.  Bosart,  who  was  vice-president  and  busi- 
ness manager  of  the  Jenney  Electric  Manufacturing 
company,  had  been  at  the  company's  factory  all  the 
morning  of  May  4th  and  was  on  his  way  home  to 
luncheon.  While  wailing  beside  the  track  for  a 
street  car  he  was  suddenly  stricken  with  heart  dis- 
ease and  was  carried  to  a  neighboring  office,  where 
he  expired  five  minutes  later. 

Mr.  Bosart  was  born  in  Springfield.  O.,  April  12, 
1844,  and  was  a  son  of  Timothy  M.  Bosart,  Sr. 
Coming  to  Indianapolis  in  1866,  he  engaged  in  the 
retail-grocery  business,  and  afterward,  for  20  years, 
was  with  George  W.  Stout,  a  wholesale  grocer.  He 
then  became  identified  with  the  Yaryan  Fifth-wheel 
company,  and  in  1898  was  made  vice-president  and 
general  manager  of  the  Jenney  Electric  Manufac- 
turing company.  Mr.  Bosart  was  a  successful  finan- 
cier, and  by  his  own  efforts  had  accumulated  con- 
siderable property.  Pie  was  married  in  Illinois  in 
1876.  and  had  lived  for  iS  years  in  his  home  east  of 
Irvington.  He  was  an  active  member  of  the  Cen- 
tral Christian  Church.  A  widow,  three  daughters 
and  two  sons  survive  him.  The  oldest  son  is  at 
present  a  student  at  Purdue  University. 


The  municipal  government  of  Vladivostock,  Asi- 
atic Russia,  has  advised  American  Commercial  Agent 
Greener  of  that  city  of  the  proposed  municipal  tram- 
way and  electric-light  system.  The  road  will  be  12 
miles  long  and  electric  power  will  be  used.  Ameri- 
can contractors  and  engineers  are  invited  to  sub- 
mit proposals  for  the  work.  Mr.  Nckrassoff.  mem- 
ber of  the  City  Council,  is  interested  in  the  project. 
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FIG.    I.       A    PLEA  FOR    BETTER    LIGHT    DIFFUSION.  —  HOLO- 
PHANE  GLOBE  FOR   MAXIMUM  LIGHT  UNDERNEATH. 

sents  an  untold  cost  of  energy,  mental  processes, 
financial  outlay  and  human  lives. 

It  may  seem  that  the  expression  "human  lives"  is 
-far-fetched;  but  a  moment's  thought,  as  reflected 
from  the  experience  of  the  medical  profession,  will 
at  once  convince  the  most  skeptical  that  bad  light- 
ing has  shortened  the  productive  years  of  many 
human  beings. 

It  was  the  writer's  experience  for  a  period  of  a 
year  or  more  to  work  at  a  desk  in  close  proximity 
10  well-constructed  incandescent  lights.  A  failure 
of  sight,  slight  but  marked,  caused  some  concern, 
until  it  was  found  that  the  very  brightness  of  the 
light  was  the  exciting  cause  of  discomfort.  A  read- 
justment in  position,  shading  and  reflection  soon 
overcame  the  disability,  and  the  ensuing  rest  to  the 
optic  structures  brought  around  a  normal  condition. 
There  is  undoubted  evidence  to  be  gathered  from 
the  close  observation  and  statements  of  men  whose 
business  it  is  to  know  that  certain  headaches,  neural- 


FIG.   2.       A    PLEA    FOR    BETTER  LIGHT    DIFFUSION.  —  H0L0- 

PHANE    GLOBE    FOR    MAXIMUM  LIGHT    BELOW 

THE    HORIZONTAL. 

gias  and  abnormal  mental  conditions  are  brought 
about  by  the  irritation  produced  in  the  way  already 
indicated.  There  is  a  theoretical  consideration  ad- 
vanced that  the  cathode  element  in  a  so-far  undis- 
covered phase  may  be  a  factor  in  bringing  about 
these   results. 

That  increased  and  more  practical  means  of  il- 
lumination have  brought  vast  benefits  to  the  com- 
munity in  eliminating  eye  strain  is  be3rond  cavil. 
but  eye  strain  as  differentiated  from  eye  irritation 
makes   us  ask   if  the   decreased   muscular    strain    is 
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not  balanced  or  more  than  balanced  by  the  disabil- 
ities brought  about  by  the  abundance  of  poorly 
shaded  or  misused  electric  light. 

There  is,  in  the  writer's  opinion,  based  on  years 
of  observation,  a  remedy  for  the  conditions  here 
considered.  Position,  reflection  and  shading  require 
but  little  effort  on  the  part  of  the  light  user  to  be- 
come a  factor  in  making  for  his  immediate  or  re- 
mote comfort.  The  difficulty,  however,  is  to  edu- 
cate the  individual  and  the  community.  Knowledge 
has  ever  been  purchased  by  experience,  whether  for 
good  or  for  evil,  and  so  the  world  will  wag  on 
for  the  indifferent  as  well  as  for  him  who  is  alive 
to  the  boundless  resources  at  hand  for  comfort, 
health  and  happiness  that  the  scientific  worker 
places    within    his    view. 

Among  the  notable  productions  of  this  decade  in 
the  line  of  improved  illumination  is  the  adaptation 
by  Messrs.  Blondel  and  Psaroudaki  of  the  holophane 
principle  to  domestic  and  commercial-light  diffusion 
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Anthony  Boring  Tool. 

The  Anthony  boring  tool  is  a  device  used  in  bor- 
ing holes  in  wooden  joists  for  ele'ctric  wiring.  It  is 
manufactured  by  Hartwig  &  Miller,  Detroit,  Mich., 
who  say  that  by  actual  test  it  has  been  found  that 
the  use  of  the  tool  can  save  10  per  cent,  on  wire 
alone,  as  the  holes  are  bored  straight  through  the 
joists,  and  not  at  an  angle.  Two  or  more  sets  of 
holes  can  be  bored,  one  above  the  other,  by  boring 
each  set  at  a  given  distance  from  the  edge  of  the 
joists. 

The  accompanying  illustration  shows  two  sets  of 
joists,  the  lower  one  being  bored  in  the  ordinary 
way,  while  the  upper  one  shows  the  application  and 
advantages  to  be  derived  from  the  use  of  an  An- 
thony boring  tool.  As  can  be  seen,  there  is  a  long 
range  for  adjustment  from  the  guide  to  the  bit. 
The  main  handle  can  also  be  adjusted  to  suit  the 
user.  The  crank  can  be  set  to  any  desired  sweep 
up  to-  14  inches,  to  suit  the  size  of  the  bit. 

The  chuck  of  the  tool  is  made  to  take  any  stand- 
ard machine  bit  (half-inch  shank).  Two  extension 
chucks  are  also  made,  which  will  take  square-shank 
bits.     The  machine  can  be  taken  apart  in  a  few  sec- 


FIG.    3.       A  PLEA  FOR  BETTER  LIGHT    DIFFUSION. — EN- 
CLOSED ARC  LAMP  WITH    HOLOPHANE    GLOBE. 

by  globes  of  clear  glass  constructed  upon  strictly 
scientific   lines. 

To  one  who  has  not  seen  the  beautiful  distribution 
of  light  produced  by  the  tiny  prisms  of  which  these 
globes  are  composed,  the  term  "holophane"  or 
"wholly  luminous"  has  very  little,  if  any,  meaning. 
While  reflectors  accomplish  something  in  directing, 
and  ground  or  opal  shades  do  something  in  lessen- 
ing the  intensity,  both  do  so  at  the  expense  of  less- 
ened light  or  uncomfortable  concentration.  The 
holophanes  neither  lessen  the  light  value,  misdirect 
the  rays,  concentrate  their  radii  or  produce  a  nerve- 
destroying  effect  on  the  »ser. 

While  being  conducted  through  a  large  manu- 
facturing plant  in  an  eastern  city,  it  was  noted  by 
the  writer  that  while  the  mechanical  equipment 
was  worthy  of  all  admiration,  the  lighting  of  the 
beautiful  machines,  as  well  as  the  material  in  proc- 
ess of  manufacture,  had  received  but  little  of  the 
attention  that  one  would  look  for  in  such  an  estab- 
lishment. Dark  shadows  were  cast  where  seem- 
ingly they  must  be  annoying,  and  in  other  places 
there  seemed  to  be  indefinite  illumination,  not  from 
insufficient  light  installation,  but  from  lack  of  proper 
diffusion.  The  workmen  and  students  could  but  suf- 
fer in  the  long  run  from  this  condition  of  things. 
What  was  seen  in  this  installation  may  be  dupli- 
cated in  many  factories,  offices  and  schools  where 
electric  lights  are   in  use. 

It  would  transcend  the  limits  of  this  article  to 
illustrate  fully  the  many  applications  of  the  holo- 
phane globe;  neither  can  I  go  into  the  commercial 
aspect  of  the  matter,  as  that  is  without  the  province 
of  a  paper  that  attempts  to  show  the  physiological 
side  of  the  question  of  improper  lighting. 

The  illustrations  here  presented,  with  their  accom- 
panying explanations,  will  be,  perhaps,  of  interest 
to  those  of  an  analytical  turn  of  mind.  Fig.  1  shows 
a  class  A  holophane  globe,  with  prisms  so  designed 
as  to  throw  the  maximum  light  directly  underneath, 
giving  an  increase  of  about  100  per  cent,  over  the 
bare  lamp.  Fig.  2  shows  a  class  B  holophane  globe, 
with  prisms  so  designed  as  to  throw  the  maximum 
light  generally  below  the  horizontal,  showing  an  in- 
crease from  about  70  degrees  down.  In  Fig.  3  is 
shown  an  enclosed-arc  lamp  of  modern  manufacture 
fitted  with  a  holophane  globe. 

If  my  article  does  no  more  than  to  call  attention 
to  the  urgent  necessity  for  better  care  of  the  eyes, 
by  stimulating  a  greater  desire  for  knowledge  of 
the  laws  of  light  diffusion  and  the  utilization  of  the 
abundant  amount  of  artificial  light  we  now  have  to 
a  more  complete  and  perfect  use,  I  shall  feel  satis- 
fied; and  if  my  end  is  gained,  those  who  read  this 
contribution  will  experience  the  same  pleasure-  as 
'he  author  as  he  sits  in  the  mellow  radiance  of  a 
holophane  globe  to  pen  these  words. 


ANTHONY  BORING  TOOL. 

onds,  to  be  put  in  a  grip  or  tool  box.  It  weighs 
four  pounds  and  is  usually  made  of  malleable-iron, 
nickel-plated  and  highly  polished.  Each  machine  is 
fully  guaranteed  and  any  part  can  be  duplicated.  A 
copy  of  a  test,  showing  the  saving  of  wire,  bushings, 
etc.,  by  using  the  Anthony  boring  tool  instead  of  an 
ordinary  tool  may  be  obtained  by  writing  to  the 
manufacturers. 


American   Fuse    Block,    Sneak-current 
Protector  and  Lightning  Arrester. 

Among  the  new  devices  placed  on  the  market  by 
the  American  Electric  Fuse  company,  345  South 
Canal  street,  Chicago,  is  its  combination  fuse  block, 
■  sneak-current  protector  and  carbon  lightning  ar- 
rester, illustrated  by  the  accompanying  cut.  This 
device,  the  manufacturer  says,  is  the  most  compact 
combination  for  the  purposes  for  which  it  is  intended 
that  has  ever  been  offered  for  sale.  An  extended 
description  is  unnecessary,  as  the  cut  illustrates 
graphically  the  construction  of  the  device.  This 
fuse  block   is    No.    53   of  the   American    company's 
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Pennell's  Exhaust-steam  Surface  Con- 
denser. 

The  accompanying  illustration  shows  two  exhaust- 
steam  surface  condensers  made  after  the  design  of 
Arthur  Fennell,  Banker  building,  Kansas  City,  Mo., 
and  erected  in  February  and  April,  1898,  at  the  No. 
3  power  house  of  Armour  &  Co.'s  Kansas  City 
packing-plant.  The  Pennell  condenser,  which  has 
been  perfected  after  considerable  study  and  experi- 
ment, utilizes  the  cooling  properties  of  "saturating" 
air.  By  this  means  it  is  said  that  the  evaporation 
of  one  pound  of  water  into  a  current  of  air  is 
enabled  to  condense  somewhat  more  than  one  pound 
of  steam. 

The  apparatus  consists  of  a  cylindrical  iron  shell. 
containing  as  many  four-inch  steel  tubes  as  can  be 
conveniently  inserted,  carried  on  supports  which 
stand  on  the  curb  wall  of  a  cistern.  The  shell  is 
continued    upward,    forming   a    flue.     A    centrifugal 
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pump  circulates  about  one-half  gallon  of  water 
per  horsepower  per  minute  from  the  cistern  be- 
low the  condenser  up  over  the  upper-tube  plate. 
By  a  simple  device  this  water  is  caused  when  de- 
scending the  tubes,  to  form  a  film  over  their 
entire  interior  surface.  This  circulating  water  falls 
into  the  cistern  below,  to  be  again  taken  by  the 
circulating  pump.  The  water  level  in  the  cistern 
is  kept  constant  by  a  float  governing  a  valve  on  the 
supply  pipe. 

The  exhaust  steam  enters  at  the  side  of  the  shell 
and  is  caused  by  suitable  baffle  plates  to  circulate 
thoroughly  among  the  tubes,  condensing  as  it  goes. 


AMERICAN  FUSE  BLOCK,  SNEAK-CURRENT    PROTECTOR  AND  LIGHTNING  ARRESTER. 


manufacture.  The  manufacturer  says  it  is  the  high- 
est in  efficiency  and  the  most  satisfactory  on  the 
market.  The  American  company  is  still  manufac- 
turing its  old  standard  line  of  fuses,  fuse  wire  and 
fuse  blocks,  and  is  prepared  to  fill  all  orders  promptly 
from  stock.  It  has  just  issued  a  neat  catalogue  for 
the  spring  trade  which  will  be  sent  to  anyone  on  re- 
quest. The  company  is  doing  a  larger  business  than 
ever  before  and  has  been  obliged  to  add  another 
floor  to  its  factory  in  order  to  keep  up  with  the 
demand  for  its  products. 


The  Chicago  Union  Traction  company  is  paving 
its  right-of-way  in  Washington,  Randolph  and  Mad- 
ison streets  in  the  business  section  of  the  city  with 
dressed  granite  blocks,  and  is  replacing  the  old 
rails   with   grooved   girder   iails. 


Reaching  the  suction  of  the  vacuum  pump,  the  ex- 
haust consists  mainly  of  the  air  which  was  entrained 
in  the  feed  water  or  has  leaked  in.  The  condensed 
water  is  led  from  the  bottom  tube  plate  by  a  pipe, 
connecting  with  the  suction  pipe  of  the  vacuum 
pump    to  the  hot  well. 

The  condensing  action,  asserts  the  designer,  is  as 
follows: 

"The  exhaust  steam  in  the  shell  heats  the  tubes 
and  the  water  film  on  their  internal  surface,  the  lat- 
ter evaporates,  at  the  expense  of  the  latent  heat  of 
the  steam  into  the  air  in  the  tiuVs.  saturating 
the  air  at  its  own  temperature.  Hot  saturated 
air  is  much  lighter  than  the  normal  atmosphere, 
so  an  upward  current  ensues,  the  hot  vapor-laden 
air  rushing  up  the  flue  and  carrying  oil  the 
heat    into    the    atiuosohere.    while    fresh,    air    enters 
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from  below  to  replace  it  and  be  saturated  at 
a  higher  temperature  in  its  turn.  For  each  pound 
of    water    c  Erom    the    film,    enough    heat 

must  manifestly  be  abstracted  to  condense  one 
pound  ol  steam  in  the  shell,  even   more,  as  a  con- 

ible  volume  of  air  is  also  heated  from  the  tem- 

ire  vi  the  atmosphere  to  that  of  saturation  at 
ihe  expense  of  the  latent  heat  in  the  steam.  The 
temperature  of  saturation  and  consequent  vacuum 
obtainable  depends  >-n  the  temperature  and  humidity 
g  lir  and  the  volume  thereof  passing 
Up  the  tubes  per  pound  of  water  evaporated.  Each 
square  foot  of  tube  surface  condenses  about  eight 
pounds  of  steam  per  hour,  with  a  difference  of  aboul 
Fahrenheil  between  the  temperature  of 
saturation   of  tin  hat  of  condensation   of 

■  am.  Knowing  the  temperature  at  which  the 
.-team  must  1  1  rdcr  to  obtain  the  vacuum 

1,  and  consequently  the  temperature  of  air 
saturation,  as  also  the  weight  of  steam  to  be  con- 
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densed  per  minute,  the  volume  of  air  per  minute 
required,  under  the  most  unfavoiable  conditions  01 
the  atmosphere,  can  be  readily  calculated  and  the 
condenser  designed  accordingly,  with  forced  draught 
or  natural,  as  each  case  may  require." 

Mr.  Penned  -tates  that  the  economical  advantages 
that  hitherto  haveonlybeen  attainable  for  condensing 
engines  in  locations  where  an  ample  supply  of  cool 
water  can  be  obtained  at  low  cost  can  now  be  ob- 
tained in  any  location  by  the  use  of  his  apparatus. 
It  is  said  that  by  the  use  of  the  .device  a  smaller 
demand  is  made  on  the  water  supply  per  horsepower 
developed  than  when  the  engine  is  run  non-con- 
densing, fuel  is  economized  and  the  boilers  are  kept 
tree  fr«  mi  scale. 


The    New    Electric-light    Carbon   Com- 
pany at  Lancaster,  Ohio. 

As  the  new  electric-light  carbon  manufactur- 
ing company  of  Lancaster,  Ohio,  will,  without 
doubt,  prove  an  important  factor  in  the  carbon 
trade,  a  word  relative  to  its  progress  and  plans  will 
be  timely.  The  Consumers*  Carbon  company,  as 
the  institution  is  called,  was  the  conception  of  its 
general  manager,  Edmund  Dickey.  It  will  be  re- 
membered that  Mr.  Dickey  was  formerly  secretary 
and  manager  of  the  American  Carbon  company  of 
Noblesville,  Ind.,  which  concern  was  absorbed  by  the 
so-called  "carbon  trust"  a  year  or  so  ago.  The 
American  Carbon  company's  business  proved  em- 
inently successful  and  grew  to  large  proportions  un- 


certain disposal  of  its  products  at  a  minimum  selling 

Cost. 

Owing  to  the  somewhat  unique  nature  of  the  enter- 
prise, at  least  in  the  electrical  business,  the  company's 
prospectus  is  worth  reading.  And  it  is  only  one  of  the 
many  reasons  presented  that  the  Consumers'  com- 
pany's factory  will  be  located  in  natural-gas  terri- 
tory, and  it  will  own  its  gas  wells,  supplying  fuel 
practically  without  cost.  As  fuel  is  one  of  the  im- 
portant items  in  the  cost  of  carbons,  amounting 
to  about  75  cents  per  thousand,  it  is  apparent  that 
this  is  in  itself  a  big  advantage.  In  fact,  the  factory 
will  be  placed  in  what  the  company  believes  is  the 
best  natural-gas  field  in  existence.  It  will  have  a 
daily  capacity  of  150,000  carbons,  will  employ  about 
if'O  men.  and  will  be  in  full  operation  for  fall  de- 
liveries. The  buildings  illustrated  in  the  accom- 
panying  illustration    will   be   constructed,    so   far   as 


placed  one  inch  apart  and  shunting  the  elec- 
trodes in  contact  with  the  glass.  It  was 
further  observed  that  the  discharge  takes 
place  still  more  readily  if  a  pencil  or  carbon  mark 
be  drawn  over  the  non-conducting  surface;  and 
that  in  order  to  maintain  a  dynamo  arc,  fumes  or 
vapors  of  the  electrodes  must  be  present.  Placing 
these  two  ideas  together,  namely,  "surface  dis- 
charge" and  "suppression  of  the  vapors,"  the  funda- 
mental principles  were  obtained  necessary  for  the 
construction  of  the  simple  and  efficient  non-arcing 
lightning  arrester  for  direct-current  circuits  which 
is  now  generally  adopted  by  the  Westinghouse  Elec- 
tric and   Manufacturing  company. 

After  many  experiments,  the  type  K  arrester  was 
produced  as  illustrated  in  Fig  1.  The  arrester  is 
mounted  upon  a  marble  base  and  is  intended  for 
station  use  on  direct-current  circuits  up  to  700  volts. 
The  instrument  is  single  pole,  consisting  of  two 
metal  electrodes  mounted  upon  a  lignum-vit;e  block, 
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FIG.    2.        WURTS      LIGHTNING     AR- 
RESTER     FOR     DIRECT-CURRENT       FIG.     3, 
CIRCUITS. — LINE  ARRESTER. 


WURTS    LIGHTNING    ARRESTER    FOR    DIRECT-CURRENT    CIRCUITS. — WIRING 
DIAGRAM  FOR    STREET-CAR    CHOKE    COIL  AND    ARRESTER. 


practicable,  of  brick  and  iron,  making  them  prac- 
tically fireproof.  They  will  be  mostly  one  story, 
containing  50,000  feet  of  floor  space,  and  will  oc- 
cupy a  property  of  five  acres,  allowing  for  future 
extensions. 

The  equipment  throughout  will  include  modern 
latest-improved  machinery,  and  everything  pertain- 
ing to  labor-saving1  devices  will  be  installed. 

Under  Mr.  Dickey's  management  and  owing  also 
to  the  fact  that  the  company's  officers  and  board 
of  directors  are  men  of  high  standing  in  .business 
circles,  prudent  and  successful  management  of  its 
business  is  doubly  assured. 

The  officers  of  the  company  are:  President,  Albert 
J.  Stahl;  vice-president,  George  P.  Rising;  treas- 
urer, Peter  Brady;  secretary,  George  Zimmerman; 
general  manager,  Edmund  Dickey;  directors,  Albert 
J.  Stahl,  William  H.  Gardner,  Dr.  H.  F.  Billmeyer, 
Hon.  Peter  Brady,  George  Zimmerman,  James  F. 
Angel,  Edmund  Dickey,  George  P.  Rising  and 
Harry  H.  Picking. 


Wurts  Lightning   Arresters   for    Direct- 
current  Circuits. 

The  success  of  the  non-arcing  metal  lightning  ar- 
resters for  alternating-current  circuits,  described  in 
the  Western  Electrician  last  week,  led  to  further  ex- 
periments by  A.  J.  Wurts  with  the  view  of  construct- 
ing an  etpially  simple  and  efficient  device  for  use  on 
direct-current  circuits.  Experiments  made  with 
numerous     combinations     of    the     ordinary     metals 
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der  Mr.  Dickey's  management,  and  its  product  was 
reputed  to  be  among  the  best  on  the  market. 

The  Consumers'  Carbon  company  is  incorporated 
with  broad  powers  under  the  laws  of  the  state  of 
New  Jersey,  for  the  purpose  of  manufacturing  and 
dealing  in  electric-light  carbons  especially,  but  also 
battery  carbons,  electrolytic  carbons  for  smelting 
purposes,  carbon  motor  and  dynamo  brushes  and 
carbon  products  generally.  As  its  name  implies, 
consumers  of  carbon-  are  stockholders,  and  it  is 
aimed  to  further  add  to  its  list  of  stockholders  a 
sufficient  number  of  consumers  to  absorb  the  major 
portion  of  its  products.  Such  exceptional  induce- 
ments will  be  given  them  as  is  calculated  will  not 
fail   to   bring    about   this   result,   thereby   effecting  the 


demonstrated  the  impossibility  of  constructing  a 
non-arcing  lightning  arrester  for  direct-current  cir- 
cuits which  could  depend  for  its  non-arcing  property 
upon  the  material  of  the  electrodes,  as  was  done 
with  the  alternating-current  arresters,  and  therefore 
attention  was  turned  to  the  possible  suppression  of 
the  dynamo  arc  by  virtue  of  the  construction  or  rela- 
tion of  the  parts. 

Observation  had  been  made  of  the  remarkable  ease 
with  which  destructive  discharges  strike  oyer  in- 
sulating surfaces,  as  compared  with  the  difficulty 
they  find  in  piercing  the  air.  For  example,  disrup- 
tive discharges  will  strike  over  a  glass  surface,  be- 
tween two  electrodes  placed  eight  inches  apart, 
rathe'-     than     pierce     the     air     between     electrodes 


flush  with  its  surface.  Charred  or  carbonized 
grooves  provide  a  ready  path  for  the  discharge.  A 
second  lignum-vitse  block  fits  closely  upon  the 
first  block,  completely  covering  the  grooves  and 
electrodes.  It  has  been  found  that  disruptive  dis- 
charges pass  readily  between  the  electrodes  over 
the  charred  grooves,  which  act  as  electrical  tracks 
through  the  air,  providing  easy  paths.  The  resis- 
tance between  the  electrodes  is  more  than  50,000 
ohms,  so  that  there  is  no  current  leakage;  but  the 
lightning  discharge  does  not  pass  through  this  high 
resistance,  as  it  leaps  over  the  surface  of  the  charred 
grooves  from  one  electrode  to  the  other,  as  would 
be  the  case  were  there  but  a  single  air  gap,  as  the 
charred  grooves  serve  only  to  make  the  path  easier. 
As  there  is  no  space  for  vapor  between  the  two 
tightly  fitting  blocks,  no  arc  can  be  formed,  and  the 
arrester  is  non-arcing. 

The  Wurts  alternating-current  lightning  arresters 
are  non-arcing  by  virtue  of  non-conducting 
vapors,  which  form  between  the  electrodes 
during  the  first  rush  of  current,  but  the 
Wurts  direct-current  lighting  arresters  are  non- 
arcing,  by  virtue  of  their  construction,  and  be- 
sides they  might  be  termed  discriminating  lightning 
arresters  in  that  they  allow  disruptive  discharges  to 
pass  freely  without  allowing  any  dynamo  current  to 
follow.  Among  the  machines  first  manufactured,  it 
was  found  that  there  was  a  gradual  wearing  away 
of  the  wood  fiber  of  the  lignum-vitse  blocks,  and 
cavities  were  formed  which  filled  with  vapors  in 
sufficient  quantity  to  establish  a  dynamo  short-cir- 
cuit. This  evil  was  cured  by  slotting  the  upper 
block  at  right  angles  to  the  charred  grooves,  so  as 
to  open  up  the  grooves  or  discharged  plane  to  the 
air,  without,  however,  uncovering  the  electrodes. 

The  type  L  arrester,  shown  in  Fig.  2,  is  con- 
structed upon  the  same  principle  as  the  type  K,  but 
being  intended  for  car  or  line  use,  instead  of  being 
mounted  upon  marble,  it  is  enclosed  in  an  inverted 
cast-iron  box  with  a  lid  on  the  bottom,  the  latter 
preventing  any  possibility  of  moisture  reaching  the 
arrester.  The  case  is  carefully  insulated  from  the 
arrester  and  from  the  ground  and  trolley  connec- 
tions. 

In  direct-current  railway  systems  a  proper  dis- 
tribution of  spark-gap  arresters  will  usually  prove 
effective  in  protecting  both  motors  and  generators. 
For  the  better  protection  of  generators,  particularly 
for  those  exposed  to  frequent  and  violent  thunder- 
storms, the  type  T  tank  arrester  has  been  designed, 
and  has  proved  to  be  a  more  effective  protector 
than  spark-gap  arresters  in  the  station,  and  is  a 
valuable  addition  to  the  protection  afforded  by  line 
arresters. 

The  principle  of  the  tank  arrester  is  embodied  in 
several  direct  connections  to  earth  with  inter- 
mediate kicking  coils  connected  in  the  main  circuit. 
The  combination  of  these  two  features  especially 
recommends  it  as  a  protection  against  lightning. 
The  kicking  coils  are  mounted  on  a  polished  cherry 
board,  which  is  supported  directly  above  the  lank. 
The  coils  are  12  in  number,  connected  three  in 
series  and  four  in  parallel;  each  coil  contains  11 
turns  of  No.  0000  bare  copper  wire,  making  a  total 
carrying  capacity  of  1,200  amperes  for  the  four 
parallel  rows.  The  tank  is  of  polished  cherry,  lined 
with  galvanized  sheet-iron;  its  interior  is  divided 
into  three  compartments,  so  that  water  entering  at 
the  bottom  of  one  compartment  will  overflow  into 
the  second,  underflow  into  the  third,  and  from  the 
latter  pass   out   as   an   overflow.     This   arrangement 
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secures  a  very  necessary  circulation  of  the  water 
and  prevents  the  accumulation  of  scum  at  the  sur- 
face. Flat  carbons  extending  downward  are  ad- 
justably supported  over  the  center  of  each  com- 
partment and  are  respectively  connected  by  means 
of  plugs  and  flexible  cables  to  three  points  on  the 
coil  board. 

The  coil  board  has  four  sockets  or  plug  con- 
nections, as  it  is  desirable  that  a  set  of  coils  should 
always  intervene  between  the  generator  and  the  plug 
connection  nearest  to  it  in  the  tank  arrester.  If 
the  line  connection  be  on  the  right  of  the  coil  board, 
the  socket  to  the  extreme  left  should  be  vacant,  and 
vice  versa.  The  inlet  for  water  to  the  tank  should 
be  metallically  connected  to  the  water  main  and 
should  be  provided  with  a  faucet  for  regulation. 
With  ordinarily  pure  water  and  a  natural  overflow 
from  the  tank,  the  dynamo-current  leakage  is  about 
three  amperes  per  carbon;  but  with  muddy  water,  or 
if  it  contains  salts  or  acids,  the  leakage  is  liable 
to  be  excessive  and  to  cause  ebullition.  This  diffi- 
culty may  usually  be  obviated,  either  by  raising  the 
.carbons  or  by  connecting  a  suction  pipe  to  the 
overflow  and  causing  thereby  a  more  rapid  change 
of  water.  For  small  plants  the  total  output  up  to 
1,000  amperes  may  be  passed  through  a  single  set 
of  coils.  For  larger  outputs  it  is  customary  to 
provide  a  tank  arrester  for  each  feeder,  rather  than 
to  use  a  single  coil  board  of  larger  capacity. 

The  particular  advantage  of  the  tank  arrester  for 
protecting  stations  is  found  in  the  direct  connec- 
tions to  earth  through  the  water,  which  provide 
relatively  low-resistance  paths  to  earth.  The  op- 
portunities for  discharge  are  three-fold,  and  thereby 
greatly  lessen  the  possibility  of  failure  due  to  the 
selective  character  of  static  discharges.  The  choke 
coils  offer  a  high  inductive  resistance  in  the  direc- 
tion of  the  apparatus  to  be  protected,  and  at  the 
same  time  tend  to  force  the  discharges  across  the 
low-resistance  paths  to  earth.  The  connections  to 
a  water  main  insure  a  permanent  and  effective 
ground.  The  tank  arresters  need  only  be  brought 
into  service  when  a  thunderstorm  is  threatening. 
During  fair  weather  the  connecting  plugs  may  be 
removed  and  the  water  turned  off.  Other  types  of 
lighting  arresters  for  use  on  direct-current  arc 
circuits  up  to  4.000  volts  are  provided  and  follow 
the  same  principle  as  type  K. 

It  is  customary  to  install  a  single-choke  coil  with 
each  type  L  arrester  when  used  on  street  cars.  The 
multiple  spark-gap  choke  coil,  shown  diagrammati- 
cally  in  Fig.  3,  is  provided  for  this  purpose.  Bare 
copper  wire  is  wound  into  a  grooved  wooden  drum 
and  a  copper  strap  placed  in  close  proximity  to 
several  of  the  convolutions  is  connected  to  the  line 
terminal  of  the  lightning  arrester.  The  discharge 
may  pass  from  any  one  of  the  several  convolutions 
to  the  copper  strap,  and  thence  through  the  ar- 
rester to  the  ground.  This  method  affords  several 
spark  gaps,  and  advantage  is  taken  of  that  peculiar 
characteristic  of  lightning  discharges  known  as  side 
flash,  which  causes  sparking  to  occur  sometimes  at 
one  point  and  sometimes  at  another. 

Too  much  importance  cannot  be  attached  to  the 
provision  of  proper  connections,  which  should  be 
as  short  and  straight  as  possible  from  the  arrester 
lo  ground.  A  poor  ground  connection  will  ren- 
der inefficient  every  effort  made  with  choke  coils 
and  lightning  arresters  to  drive  the  static  electricity 
into  the  earth.  A  good  ground  connection  for  a 
bank  of  station  arresters  may  be  made  in  the  fol- 
lowing manner:  First,  dig  a  hole  six  feet  square 
directly  under  the  arrester  until  permanently  damp 
earth  has  been  reached,  then  cover  the  bottom  of 
this  hole,  with  two  feet  of  crushed  charcoal,  and 
over  this  lay  25  square  feet  of  No.  16  tin-copper  plate. 
The  ground  wire,  preferably  No.  0  copper,  should 
be  securely  soldered  across  the  entire  surface  of 
the  ground  plate.  The  ground  plate  should  be  cov- 
ered with  two  feet  of  crushed  charcoal,  and  the  hole 
filled  in  with  earth. 


Electric    Power  for   Pan-American   Ex- 
position. 

The  directors  of  the  Pan-American  Exposition 
have  authorized  the  director-general,  Mr.  Buchanan, 
lo  enter  into  contracts  with  the  Niagara  Falls  Power 
company  and  the  Cataract  Power  and  Conduit  com- 
pany for  5,000  electrical  horsepower.  Proposals 
for  furnishing  the  power  were  recently  sub- 
mitted and  the  price  is  to  be  $25  per  electrical 
horsepower,  or  a  total  of  $125,000,  payable  on  the 
first  of  each  month,  in  six  equal  monthly  payments. 
beginning  April  1,  1901,  and  ending  December  1, 
1 901. 

The  Niagara  Falls  Power  company  will  furnish 
this  amount  of  power  at  the  terminal  house  of  the 
Cataract  Power  and  Conduit  company  at  Ontario 
and  Niagara  streets.  Buffalo.  The  approximate  volt- 
age at  which  it  will  be  supplied  to  this  station  will 
be  20,000  volts.  The  Cataract  Power  and  Conduit 
company  is  to  take  this  amount  of  power  at  the  volt- 
age stated,  and  will  supply  and  maintain  all  the 
necessary  machinery  and  transforming  devices  to 
reduce  the  power  to  11,000  volts.  At  this  voltage 
the  power  will  be  transmitted  to  the  exposition 
grounds,  where  a  transforming  station  is  to  be 
erected  by  the  exposition  company.  In  this  station 
the  power  will  again  be  stepped  down  to  2,200  volts 
and  be  sent  to  200  transformer  pits,  to  be  built  at 
various  points  in  the  grounds.  From  these  trans- 
fnrmer  pits  the  power  will  pass  out  on  the  circuits 
for  the  lighting  and  power  services  at  a  voltage  of 


104  and  208,  respectively.  The  power  will  be  meas- 
ured at  the  terminal  station  of  the  Cataract  Power 
and  Conduit  company.  The  machinery  and  trans- 
founing  apparatus  to  be  furnished  by  the  exposition 
company  is  to  have  the  approval  of  the  electrical 
director  of  the  Niagara  Falls  Power  company  pre- 
vious to  its  installation  for  use.  The  board  of  di- 
rectors of  the  exposition  company  has  invested  the 
director-general  with  authority  to  purchase  or  lease 
all  material,  equipment  and  apparatus  which  will 
be  required  in  connection  with  the  development  and 
utilization  of  the  electrical  power  within  the  grounds 
for  light  and  power. 


Municipal  Conduit  System  in  Baltimore. 

A  correspondent  of  the  Chicago  Tribune,  writing 
early  in  the  present  month,  gave  an  interesting  ac- 
count of  the  development  and  fruition  in  Baltimore 
of  the  plan  for  a  municipal-conduit  system  for  elec- 
tric wires.     He  says: 

Legislation  on  the  subject  began  in  1S90,  and  two 
years  later  an  enabling  act  was  passed  by  the  Legis- 
lature authorizing  the  city  .to  raise  $1,000,000  on 
bonds  and  to  undertake  this  work.  When  the  mat- 
ter came  before  the  City  Council,  however,  action 
was  there  prevented  by  the  various  companies  until 
June,  1S05.  A  commission  was  appointed  at  that 
time  to  recommend  a  definite  system,  and  in  De- 
cember, 1896,  that  commission  made  an  exhaustive 
report  comprising  a  printed  volume.  In  November 
of  the  following  year  the  proposal  to  issue  bonds  for 
the  municipal  system,  to  be  built  by  the  city  and  to 
be  occupied  by  the  different  companies  on  a  rental 
basis,  was  approved  by  a  popular  vote  of  the  city, 
and  in  August,  189S,  the  final  order  appointing  an 
electrical  commission  to  proceed  with  the  work  was 
approved  by  the  mayor. 

In  the  meantime  the  Bell  Telephone  company  had 
secured  from  the  city  commissioner — who  afterward 
disappeared  from  the  city — a  permit  to  construct 
conduits  of  its  own,  under  an  ordinance  of  1889 
i'uthorizing  that  company  to  build  conduits  and  un- 
der which  it  had  at  that  date  constructed  conduits 
in  something  like  11  miles  of  streets.  In  October, 
after  the  commission  had  organized  and  appointed 
its  chief  engineer,  the  prosecution  of  this  work  of  the 
Bell  company  was  pronounced  by  the  commission 
prejudicial  to  the  plans  of  the  city,  and  after  an  un- 
explained delay,  during  which  the  company  com- 
pleted four  miles  of  additional  conduits,  the  mayor 
finally  revoked  the  permit  and  the  work  ceased. 

The  commission  then  introduced  an  ordinance  in 
the  City  Council  to  repeal  the  ordinance  of  18S9 
under  which  the  Bell  company  was  acting,  on  the 
ground — which  is  only  too  apparently  true — that, 
being  astutely  drawn  so  as  to  disguise  its  real  in- 
tent, it  was  not  appreciated  in  its  effect  when  passed, 
and  also  on  the  ground  that  the  city  had  no  power 
at  the  time  to  enact  it.  The  repealing  ordinance  was 
_delayed  in  the  council  for  several  months  pending 
"negotiations  with  the  company,  but  these  proved 
fruitless,  and  it  was  finally  passed  in  April  of  last 
year.  The  city  thereupon  declined  to  issue  the  per- 
mit asked  for  by  the  company  for  the  resumption 
of  its  work,  and  the  company  thereupon  instituted 
injunction  proceedings  in  which  the  validity  of  this 
repealing  ordinance  was  raised. 

These  proceedings  came  twice  before  the  Court 
of  Appeals,  and  the  case  finally  turned  against  the 
city  on  the  ground  that  the  ordinance  of  1889,  even 
if  it  had  been  passed  originally  without  authority, 
■was  validated  by  a  proviso  of  1892.  The  court  sug- 
gested, however,  that  the  effect  of  the  ordinance 
might  be  destroyed  through  the  repeal  of  this  pro- 
viso. The  commission  thereupon  introduced  a  re- 
pealing bill  in  the  Legislature,  which,  after  a  public 
scandal  in  connection  with  the  opposing  lobby,  was 
finally  passed  in  the  House.  The  Legislature  ad- 
journed, however,  on  the  second  of  this  month, 
without  the  bill  having  passed  the  Senate,  and  the 
city  stands  defeated  in  its  efforts  to  compel  this 
company  to  use,  except  where  its  conduits  are  al- 
ready built,  the  municipal  system.  The  company 
has  accordingly  given  notice  that  it  will  at  once  re- 
sume work  on  its  own  lines,  and  it  does  not  appear 
at  the  present  time  that  the  city  has  any  further  re- 
source in  the  matter. 

This  series  of  events,  however,  while  it  illustrates 
the  difficulties  often  cast  in  the  way  of  public  works 
by  private  corporations,  has  only  been  an  episode 
in  the  prosecution  of  this  municipal-conduit  enter- 
prise. The  plans  recommended  in  the  report  of  the 
commission  in  December,  1896,  were  adopted  with 
modifications  by  the  construction  commission,  and 
work  was  actively  pushed  throughout  last  season. 
Three  hundred  miles  of  ducts  were  laid  in  nearly 
nine  miles  of  streets  at  a  cost  of  $400,000,  and  the 
work  remaining  to  be  accomplished  will  occupy  24 
miles  of  additional  streets  and  will  be  finished  early 
in    1 901,   within   the  appropriation. 

One  of  the  interesting  facts  connected  with  the 
enterprise  is  the  labor  policy  pursued.  In  deference 
to  the  wish  of  organized  labor  the  council  refrained 
from  directing  that  this  work  should  be  executed  by 
contract,  and  although  no  specific  provision  on  the 
subject  was  inserted  in  the  ordinance  authorizing  the 
work,  it  was  generally  understood  that  the  council 
expected  it  to  be  executed  by  direct  labor.  Inas- 
much as  $10  pay  for  a  48-hour  week  is  prescribed  by 
law  as  the  minimum  conditions  for  all  public  work, 
while  $7.50  is  the  current  wage  in  private  employ 
for  a  week  of  60  hours,  it  was  expected  that  the  cost 
of  the  work  would  be  greatly  enhanced  under  the 


direct-labor  system.  The  result,  however,  according 
to  the  chief  engineer,  whose  previous  experience  and 
prejudices  had  been  entirely  on  the  side  ofthecontract 
system,  but  whose  convictions  on  the  subject  have, 
owing  to  the  experience  of  last  year,  undergone  a 
change,  has  been  that  the  work  thus  far  has  been 
executed  for  nearly  20  per  cent,  less  than  the  esti- 
mates, and  while  it  has  been  quite  as  well  done  as 
it  would  have  been  under  the  contract  plan,  it  has 
cost  less  than  would  have  been  the  case  under  that 
system.  His  explanation  is  that  the  cost  of  an  in- 
specting force  is  saved  by  the  direct-labor  plan,  that 
extras,  or  modifications  of  specifications,  occasion 
no  exorbitant  charges  or  expensive  litigation,  and 
that  owing  to  the  superior  labor  conditions  observed 
for  common  labor  it  is  possible  to  organize  a  se- 
lected body  of  men  whose  efficiency  is  decidedly 
superior  to  that  of  ordinary  workmen.  Political  in- 
terference was  a  serious  difficulty  at  the  start,  but 
by  insisting  that  any  man  appointed  on  request  must 
stand  the  test  of  his  efficiency,  and  that  no  dis- 
charged man  should  be  reinstated,  the  engineer  was 
able  to  reduce  this  evil  to  a  minimum. 

The  conduit  system  is  built  with  reference  to  in- 
creased use  in  the  future  and  with  a  capacity  of  50 
per  cent,  in  excess  of  present  demands.  It  con- 
sists simply  of  sets  of  ducts,  varying  in  number  from 
18  to  81,  through  which  the  cables  and  wires  of  the 
one  street-railway  company,  one  electric-light  com- 
pany, the  two  telephone  companies — including  the 
Bell  company  before  mentioned — and  the  two  tele- 
graph companies  operating  in  the  city  may  be 
placed.  Then  there  are  technical  arrangements  for 
distribution  to  trolley  and  electric-light  poles  and  to 
individual  users.  (It  may  be*  noted  that  a  rival 
telephone  company  which  secured  a  franchise  in 
1897,  with  a  restriction  of  rates  for  double-metallic- 
circuit  service  to  $4  for  business  and  $3  for  resi- 
dence connections,  and  which  now  has  1,300  sub- 
scribers, is  desirous  of  using  the  municipal  conduit 
at  the  earliest  available  period,  is  erecting  a  new 
central  building,  and  is  preparing  to  equip  a  service 
which  promises  to  be  quite  as  extensive  as  that  of 
the  old  company.) 

The  chief  engineer,  in  his  first  report,  which  is 
about  to  be  published,  states  that  an  ideal  conduit 
system  would  consist  of  a  subway,  perhaps,  con- 
structed beneath  the  sidewalk,  and  large  enough  to 
admit  of  workmen  passing  through  it,  while  all 
cables  and  wires  would  be  suspended  from  the  sides 
or  from  above.  The  system  of  conduits  buried  in 
the  earth,  however,  is  much  cheaper,  and  is  regarded 
as  entirely  practicable. 

It  is  expected  that  the  new  telephone  company  will 
begin  the  use  of  the  ducts  in  the  coming  season,  and 
they  will  be  ready  at  least  in  part  for  occupation  at 
that  time  by  the  other  companies.  As  to  the  rapidity, 
however,  with  which  such  occupation  will  progress 
there  is  much  room  for  doubt.  The  companies  have 
always  opposed  the  whole  plan,  not  only  because 
such  corporations,  if  they  must  use  conduits,  usually 
prefer  separate  systems  of  their  own,  but  because 
they  naturally  desire,  especially  the  street-railway 
company,  which  will  be  an  extensive  tenant,  to  post- 
pone the  payment  of  rentals  as  long  as  possible.  It 
is  by  no  means  inconceivable,  therefore,  that  various 
obstructive  expedients  will  be  resorted  to,  until  the 
expense  of  these  approximates  the  rentals  thereby 
postponed,  before  the  companies  will  actually  put 
down  their  wires.  The  rentals  will  be  placed  at  a 
figure  calculated  to  provide  for  maintenance  of  the 
system,  payment  of  interest  on  the  bonds  and  the 
creation  of  a  sinking  fund,  which,  apart  from  inter- 
est thereon,  will  pay  off  the  bonds  at  their  ma- 
turity 25  years  hence.  These  rentals  will  accord- 
ingly be  considerably  lower  than  conduit  rentals  in 
any   other  city. 

At  the  present  time  the  streets  and  roofs  of  build- 
ings are  at  various  points  obstructed  by  a  network 
of  wires,  which  is  a  constant  menace  from  the  stand- 
point of  fire  protection  and  which  constitutes  a 
serious  disfigurement  to  the  general  appearance  of 
the  city.  The  companies  have,  among  other  ob- 
jections in  the  past,  contended  that  the  combination 
of  high  and  low-tension  cables  in  a  single  conduit 
system  was  impracticable  and  would  impair  the 
service  of  the  low-tension  telegraph  and  telephone 
wires. 


Street-railway  Strikes   in  St.  Louis  and 
Other  Cities. 

Since  Monday,  May  7th,  the  street-railway  lines  in 
St.  Louis  have  been  tied  up  by  a  strike.  Twelve 
of  the  lines  are  operated  by  the  St.  Louis  Transit 
company,  while  the  only  independent  line  is  con- 
trolled by  the  St.  Louis  and  Suburban  Railway 
company.  The  strikers  include  nearly  everyone 
of  the  employes  on  both  lines.  The  salient  features 
of  the  men's  demands  which  the  companies  refused 
to  grant    are,  briefly,  as  follows: 

"That  all  conductors,  motormen,  gripmen  and 
all  men  employed  in  the  sheds  shall  be  compelled  to 
be  members  of  the  union:  that  the  officers  of  the 
union,  together  with  the  officers  of  the  company, 
shall  have  full  power  to  adjust  all  differences  that 
may  arise,  and  that  in  the  event  of  their  failing  to 
agree,  shall,  if  mutually  agreed  to,  place  the  case 
before  three  arbitrators.  That  any  member  sus- 
pended by  the  union  shall  be  suspended  by  the  com- 
pany, without  pay,  until  such  time  as  the  union  re- 
quests his  reinstatement.  That  any  man  elected  to 
an  office  in  the  union  requiring  his  absence  for 
not    more   than   a   year   shall,   upon    his    retirement 
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have  lu~  old  place  with  the  com- 
pany." 

Both  companies  refused  to  grant  the  demands. 
During  last  week  a  \ery  few  cars  were  operated 
with  police  protection.  There  were  the  usual  scenes 
iu  a  great  strike — riots,  blockades  and  bloodshed. 
Business  in  the  center  of  the  city  was  practically 
suspended. 

Ma>  14th  the  Suburban  company  agreed  to 
settle  the  grievances  of  the  strikers  by  arbitration, 
and  its  line  is  being  operated  pending  the  decision 
of  the  arbitrators^  Efforts  to  reach  an  agreement 
with  the  Transit  company  met  with  failure. 

\    short    strike    was    also    instigated    in    East    St. 

Louis,    HI.    hist    week,    but    was   quickly    settled.     A 

general    -trikc   «>f  the   street-railway  men   in   Kansas 

[Jed    by    an    injunction    issued    by 

William   C.    Hook  of  the   United   States   Dis- 

Court,    restraining    the    men    from    interfering 

in  any  way  with  the  running  of  cars  on  the  lines  of 

ihe    Metropolitan   Street    Railway  company.     About 

otormen  employed  by  the   People's   Railway 

company    of    Dayton.    O.,    struck    May    14th    for    in- 

and  recognition   of  the   union.     It 

reported  that  the  street-car  employes  of  St. 

Joseph,    Mo.,    are    organizing    for    a    strike. 


Niagara    Waterworks   Hydraulically 
Operated. 

It  was  mentioned  in  the  Western  Electrician  some 
lime  ago  that  chambers  had  been  excavated  in  one 
side  of  the  big  Niagara  wheel-pit  of  the  Niagara 
Falls  Power  company  in  which  pumps  of  the  Niag- 
ara Palls  Waterworks  company  were  to  be  installed. 
This  installation  has  been  completed  and  tested 
found  to  be  highly  satisfactory.  The  Niagara 
Falls  Waterworks  company  is  allied  to  the  Niag- 
;:  Falls  Power  company — a  fact  which  explains  the 
use  of  the  wheel-pit  for  this  purpose. 

Vbout  the  time  of  the  opening  of  the  power  de- 
velopment at  the  Falls  the  men  interested  in  the 
Niagara  Falls  Power  company  secured  control  of 
the  Niagara  Falls  Waterworks  company,  the  plant 
of  which  company  furnishes  the  southern  end  of  the 
city  of  Niagara  Falls  with  water,  the  northern  end 
I  supplied  through  a  municipal  plant.  Soon 
after  obtaining  possession  of  the  company  a  new 
pumping  station  was  erected  on  the  lands  of  the 
power  company  in  the  rear  of  the  central  power  sta- 
tion, where  a  filtration  plant  was  also  installed. 
The  water  supplied  by  the  municipal  plant  is  not 
ed.  It  soon  became  evident  that  the  fuel  bills 
um-  a  source  of  great  expenditure,  and  so  the  com- 
pany's engineers  set  about  to  devise  means  whereby 
the  power  available  close  by  might  be  used  in  the 
operation  of  the  water  plant.  Resident  Engineer 
\V.  A.  Brackenridge  gathered  d::ta  and  information 
regarding  the  saving  of  fuel  that  could  be  effected 
by  abandoning  the  steam-operated  pumps  and  using 
the  waterpower.  At  first  it  was  the  intention  to  op- 
erate the  pumps  by  water  motors,  but,  after  con- 
sultation with  Frazer  &  Chalmers  company  of  Chi- 
cago,  a  contract  was  made  for  two  Riedler  pumps 
of  that  company's  make. 

The  pumps  have  been  placed  in  a  brick-lined 
chamber  excavated  in  the  east  side  of  the  pit,  over 
the  turbine  deck,  the  pit  and  chamber  being  lighted 
by  incandescent  lamps.  Each  pump  is  of  the  du- 
plex double-acting  type,  having  plungers  11%  inches 
in  diameter  by  30-inch  stroke,  driven  by  a  12-foot 
Pelton  waterwheel  direct-connected  to  the  crank 
shaft.  The  capacity  of  each  pump  is  6,000,000  gal- 
lons, and  the  pumps  are  so  constructed  that  three, 
six.  nine  or  12  million  gallons  can  be  supplied  at 
will,  against  a  pressure  at  the  power-plant  floor  of 
70  pounds  to  the  square  inch. 

The  suction  supply  of  water  is  taken  from  the  up- 
per river  and  passes  through  the  filtration  plant  and 
then  tit  the  suction  air  chambers  of  the  pump  situ- 
ated in  an  excavation  off  from  the  main  pit  and  134 
feet  below  the  power-house  floor.  From  this  point 
i  he  pump  force-  the  water  to  the  surface  and  into 
the  mains,  the  pressure  in  the  vertical  discharge  leg 
being  practically  balanced  at  this  point  by  the  pres- 
sure in  the  drop  leg  of  the  suction  pipe.  The  nor- 
ma! pressure  is  70  pounds  and  fire  pressure  is  140 
pounds. 

The  Pelton  waterwheel  that  operates  the  pumps  is 
\2  tee!  111  diameter.  It  consists  of  an  extra  heavy 
flywheel,  to  which  the  buckets  are  firmly  bolted. 
Tlie  wheel  is  enclosed  in  a  flying  casing.  Water  for 
the  power  d<  velopment  is  taken  from  the  main  chan- 
nel and  led  through  piping  to  the  nozzles  of  the 
wheel.  There  are  three  nozzles.  One  nozzle  is  sufn- 
cienl  io  develop  the  power  under  normal  conditions 
and  two  under  the  extreme.  The  regulation  is  ob- 
tained from  a  Specially  designed  electro-hydraulic 
speed  governor.  Operating  switchboards  are  lo- 
cated on  the  main  floor  of  the  power  station,  so  that 
from  this  floor  the  regulation  may  be  changed  from 

: al  pressure  to  lire  pressure,  or  vice-versa,  as 

may  be  required. 

The  wheel-pit  is  such  a  m  ii  S3  place  that  a  fire 
gong  could  not  be  heard  there,  and  so  an  ineandes- 
eciTt  lamp,  covered  by  red  glass,  has  been  placed 
over  an  indicator.  Adjoining  this  indicator  there  is 
;i  board  showing  all  the  lire  boxes  in  the  city  and 
their  locations,  red  siars  indicating  those  in  the 
territory  supplied  by  the  pumps.  When  an  alarm 
•  if  tire  corner  in  from  any*  of  these  boxes  the  pres- 
sure is  immediately  increased.  On  a  recent  test  the 
pressure  was   raised   from  less  than   too  pounds  to 

1/5    pounds    in    82    seconds. 


General  Electric  Plant  at  Schenectady. 

In  the  works  of  the  General  Electric  company  at 
Schenectady.  X.  V..  there  are  00  buildings  and  sheds 
on  135  acres  of  ground,  and  nearly  6,000  hands  are 
employed.  Taking  into  account  the  plants  at  Lynn, 
Mas-.,  and  Harrison,  N.  J.,  about  11,000  persons  are 
employed,  and  the  weekly  pay-roll  amounts  to  $120,- 
000.  It  would  seem  as  if  to  handle  the  funds  of  such 
an  army  would  involve  difficulties  and  complica- 
tions, but  the  whole  number  of  5.900  in  the  Sche- 
nectady works  receives  its  envelopes  in  less  than 
15  minutes  on  Friday  evening.  It  does  take  time 
to  make  up  the  rolls,  however,  and  on  Friday  night 
the  hands  are  paid  for  the  preceding  week.  This  is 
because  the  work  is  mostly  done  by  the  piece  in- 
stead of  by  time,  and  varies  every  day. 

It  is  claimed  that  in  the  quantity  of  metallic  raw 
materials  the  General  Electric  shops  in  Schenectady 
use  more  than  any  other  factory  in  America.  They 
cat  up  3,000,000  pounds  of  steel  and  iron  and  2,000,- 
000  pounds  of  copper  a  month,  and  about  the  same 
amount  of  sheet-iron.  As  to  the  zinc,  pig-iron, 
clay,  rubber,  wire  and  composition,  they  have  to  be 
reckoned  in  carloads.  The  delicacy  of  much  of  the 
work  calls  for  the  use  of  perfect  materials  and  in- 
telligent handling,  and  there  is  much  expense  that 
is  not  incurred  in  other  industries. 

The  average  wage  paid  in  the  works  is  over  $2  a 
day,  and  this  average  is  considerably  reduced  from 
what  it  might  be  by  the  employment  of  girls  in 
some  of  the  easier  or  less  skilled  departments. 
There  are  expert  machinists,  patternmakers,  elec- 
tricians, chemists  and  what  not,  who  make  as  much 
tn  a  year  as  a  fair  and  perhaps  good  lawyer  or 
physician.  Twenty  cents  an  hour  is  the  average 
time  wage,  but  in  this  place,  as  in  others,  there  is 
more  and  more  of  a  tendency  toward  the  substitu- 
tion of  piece  work  for  time,  each  man  making  what 
he  can,  and  the  hands  being  thus  kept  more  strictly 
to  their  tasks. 

The  first  steps  in  the  making  of  the  product  are 
to  be  witnessed  in  the  foundry,  which  is  740  feet 
long,  and  where,  at  the  time  of  "pouring  off,"  300 
njen  can  be  seen  through  the  dust  and  steam  and 
smoke,  vague  and  big,  in  the  bursts  of  red  light 
from  the  cupolas  and  from  the  pots  of  melted  iron. 
In  this  foundry  the  men  have  wire-covered  lockers 
for  their  clothes,  in  a  clean,  quiet  room,  with  a  stone 
floor,  and  there  are  troughs  of  water,  with  in- 
dividual, nickel-plated  faucets,  where  each  man  may 
wash  at  the  temperature  that  pleases  him.  Further- 
more, there  are  shower  baths,  of  which  more  and 
more  of  the  men  avail  themselves. 

One  of  the  machine  shops  is  960  feet  long  and  is 
traversed  from  end  to  end  by  the  overhead  cranes 
that  lift,  some  of  them,  50  tons.  Another  shop, 
where  generators  and  motors  are  made,  has  two  of 
these  cranes.  There  is  yet  another,  with  a  floor 
space  650  by  165  feet,  where  800  hands  are  busy 
under  125  arc  lamps.  Here  the  absence  of  counter- 
shafting  is  noticed,  the  great  planers,  lathes,  shaving 
and  slotting  machines  and  borers  being  driven  by' 
individual  motors  that  can  vary  their  rate  of  speed. 
Every  machine  is  thus  enabled  to  yield  its  maximum 
of  strength  and  output.  Another  peculiarity  is  an 
iron  floor  125  feet  long,  laid  in  cement  and  pro- 
vided with  long  slots  for  clamping  the  work  into 
it,  for  such  is  the  size  of  some  of  the  pieces  to  be 
treated  that  the  machine  must  be  brought  to  the 
piece,  not  the  piece  to  the  machine.  The  cranes 
carry  the  lathes  or  borers  to  the  huge  bulk  of  iron 
and  it  is  steadied  by  the  iron  floor  while  the  ma- 
chine plays  around  it  and  bores  or  shaves.  The 
three  big  boring  mills  practically  never  shut  down. 

There  is  a  rubber  factory  where  rubber,  asbestos 
and  other  components  are  blended  for  insulation, 
and  there  is  likewise  a  pottery  in  which  porcelain 
pieces  are  molded  and  baked.  The  rubber  mill 
makes  caps  for  suspending  trolley  wires,  rings  for 
lamp  fixtures  and  pegs  or  socket  handles  for  turning 
on  the  light;  while  the  china  works  turn  out  switches 
and  other  pieces  needed  for  electrical  installations. 

There  is  another  building  where  workmen  are 
drilling  and  polishing-  marble  for  switchboards;  still 
others  in  which  the  porcelain  and  brass  parts  of 
installations  are  put  together;  machine  shops  where 
automatic  beings  turn  screws  and  cut  them  off 
while  nobody  is  around;  and  in  one  long  room  125 
women  arc  adjusting  lamp  keys  and  sockets,  some 
of  them  chewing  gum,  after  the  manner  of  the 
eternally  feminine. 

In  the  gallery  of  one  of  the  machine  shops  180 
girls  are  splitting  mica  for  insulators.  This  mica 
comes  from  Canada  and  India,  and  is  divided  into 
the  thinnest  possible  sheets  before  pasting  upon 
strips.  The  quickness  and  deftness  which  these 
well-appearing  young  women  acquire  is  wonderful. 
They  will  wrap  a  lamp  and  box  it  so  quickly  that 
one's  eye  hardly  follows  the   operation. 

A  recent  writer  says:  "Most  of  the  employes  in 
the  electric  works  are  Americans,  but  there  is  an 
increasing  number  of  Germans.  Those  Teutons 
who  have  found  the  place  a  good  one  have  sent 
home  for  their  friends,  and  there  will  be  more  of 
them  here  presently.  They  become  thoroughly 
Americanized  after  a  short  time,  however,  and  are 
painstaking  and  intelligent.  This,  after  all,  is  but  a 
fair  exchange  for  the  material  output,  for  40  per 
cent,  of  all  the  machines  and  appliances  made  in 
these  shops  goes  abroad,  and  this  amount  is  in- 
creasing. 

''Most  of  the  men  are  members  of  trades  unions, 
but."  as  most  of  them  are  also  family  men,  they 
never  undertake  any  measures  that  are  likely  to  re- 


sult in  strikes  or  discharges  or  lockouts.  They  do 
not  control  the  works,  which  arc  "open  shops." 
1  lie  unions  are  potentials  rather  than  activities. 
There  has  never  been  a  strike  in  the  works,  and 
from  present  appearances  it  does  not  seem  as  if 
there  were  likely  to  be.  All  differences  between  the 
men  and  the  company  are  adjusted  at  the  office 
without  calling  in  delegates  from  outside  unions,  and 
the  men  say  that  the  company  is  always  willing  to 
hear  what  they  propose  and  do  whatever  is  right  in 
the  remedy  of  the  wrongs." 

A  fine  restaurant  is  maintained  at  the  works,  and 
the  food  served  is  all  cooked  by  electricity.  Every 
day  this  restaurant  is  patronized  by  300  men.  Sep- 
arate rooms  are  provided  for  the  young  women 
stenographers  and  officials.  The  bill  of  fare  pre- 
sents a  goodly  list  of  substantial,  wholesome  class  • 
of  food,  the  prices  charged  varying  from  20  cents 
for  steak  to  five  cents  for  vegetables  and  desserts. 

The  Mutual  Benefit  association,  now  numbering 
350  members,  with  $6,000  in  the  bank,  exacts  a  due 
of  50  cents  a  month  and  in  return  pays  $6  a  week 
for  13  consecutive  weeks  in  case  of  illness,  provided 
the  member  does  not  indulge  in  the  luxury  of  illness 
more  than  once  a  year. 

More  unusual  is  an  educational  body  called  the 
General  Electric  Engineering  Society,  which  is 
made  up  of  ambitious  men  in  the  shops,  who  se- 
riously wish  to  advance  themselves  in  their  calling, 
and  who  to  that  end  read,  study,  experiment  and 
discuss  together  after  hours.  They  have  the  ad- 
vantage of  the  various  and  perfect  appliances  in  the 
works  to  help  them  in  their  researches.  This  so- 
ciety is  the  elite  of  the  works,  of  course,  and  in- 
cludes most  of  the  200  college  men  who  are  em- 
ployed there,  as  well  as  graduates  of  the  technical 
schools  who  are  at  work  in  the  testing  departments. 
Indeed,  a  man  must  be  a  graduate  of  a  technical 
school  or  show  an  amount  of  technical  and  theo- 
retic knowledge  equal  to  that  possessed  by  a  grad- 
uate in  order  to  secure  employment  in  those  de- 
partments. 

It  is  said  that  about  1,600  of  the  workmen  are 
taking  courses  in  electricity  on  their  own  account 
through  the  medium  of  correspondence  schools. 


Polyphase  Distributing  System  for  Chi- 
cago City  Railway. 

Pierce,  Richardson  &  Neiler,  consulting  engineers 
for  the  Chicago  City  Railway  company,  have  been 
instructed  to  design  and  draw  specifications  for  a 
complete  polyphase  generating  and  distributing  and 
rotary-converter  system  for  the  extensive  lines  of 
the  Chicago  City  Railway  company  on  the  South 
Side  of  Chicago.  It  is  said  that  the  company  con- 
templates the  erection  of  a  20,000-horsepower  central 
power  house.  One-half  of  this  equipment  will 
probably  be  installed  at  first.  The  power  house  will 
be  located  centrally  with  respect  to  the  company's 
lines,  but  the  exact  site  has  not  been  determined. 


CORRESPONDENCE, 


New  York  Notes. 

New  York,  May  12. — It  is  reported  that  negotia- 
tions which  have  been  pending  for  some  time  will 
probably  result  in  the  running  of  electric  cars  be- 
tween Jersey  City  and  this  city.  The  negotiations 
have  been  carried  on  between  the  North  Jersey 
Street  Railway  company,  which  controls  nearly  all 
the  trolley  lines  in  Northern  New  Jersey,  and  the 
Hudson  River  Tunnel  company,  and  the  plan  is  to  , 
run  the  cars  from  the  foot  of  Fifteenth  street,  Jersey 
City,  through  the  tunnel  under  the  North  River  to 
Ihe  foot  of  Morton  street  in  this  city,  and  there  con- 
nect with  the  Metropolitan  Street  Railway  com- 
pany's lines.  This  tunnel  is  about  one-third  com- 
pleted. On  the  Jersey  side  3,000  feet  have  been 
dug  out.  On  the  New  York  side  260  feet  have 
been  excavated,  beginning  at  the  foot  of  Morton 
street.  The  tunnel  was  sold  last  June  under  fore- 
closure proceedings  to  Frederick  P.  Jennings,  rep- 
resenting the  bondholders,  but  the  work  has  not  yet 
been  resumed.  The  proposition  made  by  the  New 
Jersey  Street  Railway  company  to  the  tunnel  com- 
pany provides  that  the  former  company,  for  a  con- 
sideration not  stated,  shall  acquire  the  tunnel  and 
complete  it. 

Actual  excavation  of  the  rapid-transit  tunnel  sub- 
way will  be  begun  Monday  afternoon  by  L.  B. 
MeCabe,  who  secured  the  sub-contracts  for  con- 
structing sections  13  and  14,  extending  from  One- 
hundrcd-and-thirty-third  street  to  Hillside  avenue. 
The  digging  will  start  al  One-hundred-and-fifty- 
sixth  street  and  Broadway,  and  will  be  fittingly 
celebrated  by  the  residents  of*the  neighborhood. 

Directors  of  the  Third  Avenue  Railroad  company 
met  yesterday  and  approved  the  form  of  mortgage 
to  be  given  by  the  company  upon  its  property  and 
franchises  to  secure  an  issue  of  $50,000,000  of  bonds 
for  the  improvement  of  the  road.  The  stockholders 
of  the  company  met  afterward  and  approved  the 
bond  issue.  The  bonds  are  to  become  due  111  the 
year  2000,  and  are  to  bear  interest  at  four  per  cent, 
from  May  1,  1900.  Aside  from  the  proving  of  the 
creditors'  claims,  the  adjustment  of  the  affairs  of  the 
Third  Avenue  company  are  rapidly  assuming  defi- 
nite form.  On  Thursday  of  next  week  the  share- 
holders of  the  company  will  meet  again  for  the  pur- 
pose of  ratifying  the  lease   of  the  property  to   the 
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Metropolitan  company.  Shareholders  of  the  Metro- 
politan company  will  meet  on  the  same  day  to  ratify 
the  lease  and  the  proposition  to  guarantee  the  Third 
Avenue  bonds,  and  also  to  approve  of  the  issue  of 
$7,000,000  new  Metropolitan  stock.  It  is  said  that 
as  soon  as  the  lease  of  the  Third  Avenue  company 
has  been  formally  approved  by  the  stockholders  of 
both  companies  Hugh  J.  Grant  will  be  discharged 
as  receiver. 

The  preliminary  plans  have  been  finished  for  the 
third  bridge  between  Manhattan  and  Brooklyn. 
The  bridge  will  stretch  from  Washington  street, 
Brooklyn,  to  Pike  Slip,  Manhattan,  and  will  be 
9,335  feet  between  terminals.  The  length  of  the 
main  span  between  towers  will  be  1,465  feet.  The 
bridge  will  have  a  total  width  of  120  feet,  and  will 
carry  two  pairs  of  trolley-car  tracks.  The  elevated 
tracks  will  be  iS  feet  above  the  other  tracks. 

Five  writs  of  certiorari  were  served  in  Syracuse 
Tuesday  on  the  members  of  the  State  TaxCommis- 
sion  in  proceedings  brought  by  New  York  cor- 
porations to  set  aside  assessments  made  under  the 
special  franchise  tax  law.  The  writs  were  issued 
by  Justice  D.  Cady  Herrick  of  Albany.  The 
plaintiffs  are  the  Edison  Electric  Illuminating  com- 
pany of  New  York,  the  Brush  Electric  Illuminating 
company,  the  Consolidated  Telegraph  and  Electrical 
Subway"  company,  the  United  Electric  Light  and 
Power"  company  and  the  New  York  Gas,  Electric 
Light,  Heat  and  Power  company.  The  assessments 
are  attacked  upon  two  grounds.  It  is  maintained 
that  the  law  creating  the  tax  is  unconstitutional  and 
that  the  assessments  are  excessive.  To-day  at  Al- 
bany similar  writs  granted  by  Justice  Alden  Chester 
of  the  Supreme  Court  were  served  on  the  members 
of  the  commission  by  the  Kings  County  Gas  and 
Illuminating  company  of  Brooklyn,  the  New  York 
and  Rockaway  Beach  Railway  company,  the  Long 
Island  Railway  company  and  the  New  York,  Brook- 
lyn and  Manhattan  Beach  Railway  company. 

The  Metropolitan  Street  Railway  company  has 
adopted  a  new  electric  automobile  repair  wagon. 
It  made  its  first  trip  down  Broadway  to-day.  It  has 
two  electric  headlights  and  carries  two  chemical  fire 
extinguishers.  The  tools  are  kept  under  the  seats 
on  which  the  workmen  sit  on  the  way  to  the  point 
where  trouble  has  occurred  on  the  road.  The  cost 
of  the  new  vehicle  was  about  $3,000.  The  Brooklyn 
Rapid  Transit  company  will  probably  adopt  similar 
wagons   for  its  lines. 

A  dispatch  from  Stamford,  Conn.,  says  that  the 
Electric  Express  company  began  to  carry  freight 
between  the  various  cities  and  towns  from  Noroton 
and  New  Haven  and  between  Bridgeport  and  An- 
sonia  last  Tuesday  over  the  trolley  lines  connecting 
these  points.  In  the  operation  of  this  express  busi- 
ness the  trolley  lines  become  competitors  in  that 
territory  of  the  Adams  Express  company,  which 
uses  the  New  York,  New  Haven  and  Hartford  Rail- 
road company's  lines.  The  company,  besides  making 
wagon  deliveries  in  the  various  towns  through 
which  it  operates,  will  act  as  a  purchasing  agent 
and  fill  orders  from  the  residents  in  the  small  towns, 
at  the  large  towns,  delivering  the  articles  the  same 
day  that  they  are  ordered.  The  company  hopes  to 
operate  as  far  as  New  York  if  the  missing  links  in 
the  trolley  chain  are  supplied. 

Articles  of  incorporation  were  recently  recorded 
in  Newark,  N.  J.,  by  the  Edison  Manufacturing  com- 
pany, with  a  capital  stock  of  $50C,ooo.  It  is  divided 
into  5,000  shares,  and  $1,000  has  been  paid  in.  The 
incorporators  named  are  Howard  W.  .Hayes,  Ed- 
ward H.  Duryee  and  John  E.  Helm  of  Newark. 
The  objects  of  the  company,  as  set  forth  in  the 
papers,  are  to  "manufacture  and  sell  all  kinds  of. 
machinery  and  mechanical  and  electrical  appliances 
and  to  acquire  the  property,  assets  and  good  will 
of  other  companies;  to  acquire  letters  patent  and 
patent  rights  in  the  United  States  and  other  coun- 
tries, and  generally  to  do  everything  connected  with 
the  business  of  manufacturing  and  selling  all  and 
every  kind  of  machinery  and  apparatus."  Its  .prin- 
cipal office  will  be  in  West   Orange,   N.  J. 

M.    L    G. 

Columbus,  O. 

Columbus,  May  12. — It  is  stated  that  if  the  Co- 
lumbus and  Lancaster  electric  line  comes  into  this 
city,  the  Hocking  Valley  Railroad  company  will  put 
en  electric  cars  between  here  and  Lancaster. 

The  Southern  Ohio  Traction  company  held  its 
annual  meeting  at  Hamilton  recently  and  elected 
the  following-named  directors:  William  Christy, 
Akron;  M.  J.  Mandelbaum,  Cleveland;  H.  Clark- 
ford,  Cleveland;  James  Christy,  Jr.,  Akron;  H.  R. 
Newcomb,  Lakewood;  James  D.  R.  Kimberly, 
Cleveland;  A.  E.  Alkins,  H.  A.  Sherwin,  Cleveland; 
Peter  Schaub,  Hamilton;  R.  A.  Harmon,  Cleve- 
land; R.  M.  Parmalee,  Cleveland.  It  is  stated  that 
in  the  organization  of  the  board  of  -  directors 
William  Christy  will  be  made  president  and  F.  J. 
Shoat   general   manager. 

The  council  of  this  city  has  failed  to  make  ap- 
propriations for  the  municipal-light  plant  so  far, 
and  Director  KaufTman  says  that  if  they  are  not 
forthcoming  soon  the  plant  will  have  to  be  shut 
down.  That  would  leave  the  northern  end  of  the 
city  in  darkness. 

The  Columbus  and  Johnstown  Electric  Railroad 
company  has  withdrawn  its  application  to  be  al- 
lowed to  enter  the  city  over  the  tracks  of  the  Co- 
lumbus Raihvay  company,  and  will  ask  to  be  ad- 
mitted over  an  independent  line. 

The  Chillicothe,  Mount  Sterling  -ind  Columbus 
Electric    Railroad   company  has   elected  officers   as 


follows:  President,  Isaac  S.  Cook;  vice-president, 
O.  M.  Houser;  secretary,  S.  F.  Secrist;  treasurer, 
Jacob  Houk.  The  old  board  of  directors  was  re- 
tained. 

An  automobile  club  has  been  organized  in  this 
city  for  the  purpose  of  securing  favorable  ordinances 
from   the    City    Council    in    regaid   to    speed. 

The  incorporators  of  the  "Urbana,  Mechanicsburg 
and  Columbus  Railway  company  have  organized  as 
follows:     President,  George  W.  Hitt;  vice-president, 

D.  J.  Burnham;  treasurer,  W.  B.  Marvin;  secretary, 

E.  M.  S.  Houston.  The  general  offices  will  be  at 
Urbana. 

The  Akron  and  Cuyahoga  Falls  Rapid  Transit 
company  has  made  arrangements  to  straighten  its 
line  between  Akron  and  Barberton  in  such  a  manner 
as  to  reduce  its  time  30  minutes.  A  viaduct  1,500 
feet  long,  will  be  built  across  the  Cuyahoga  Valley. 

The  Columbus  City  Council  has  granted  a  fran- 
chise to  the  Columbus,  Buckeye  Lake  and  Newark 
Traction  company  to  enter  the  city  on  East  Mound 
street. 

The  Canton-Massillon  Electric  Railway  company 
has  increased  its  capital  stock  from  $600,000  to 
$1 ,000,000.  C. 

Northwestern  Notations. 

Minneapolis,  May  12. — The  Winnebago  Traction 
company  of  Oshkosh,  Wis.,  has  filed  articles  of  in- 
corporation, with  $650,000  capital  stock.  It  is 
formed  by  the  Emerson  McMillin  interests,  which 
bought  the  Citizens'  Traction  company's  system  a 
short  time  ago.  The  reorganization  will  not  affect 
the  local  management  of  the  system  at  all. 

Byron  T.  Burt,  resident  manager  and  treasurer  of 
the  Edison  Light  company  of  Des  Moines,  la.,  was 
transferred  May  1st  to  Chattanooga,  Tenn.,  to  take 
charge  of  the  electric  plant  there.  He  is  succeeded 
by  R.  H.  McMullan  of  Davenport. 

The  Pipestone  (Minn.)  Electric  company  has 
been  reorganized  as  the  Pipestone  Electric  and 
Construction  company,  and  it  will  rebuild  the  plant 
lately  destroyed  by  fire, 

A.  J.  Naylor,  superintendent  of  the  electric-light 
plant  at  Wadena,  Minn.,  has  taken  a  similar  posi- 
tion at  Long  Prairie,  Minn. 

A  jury  at  Des  Moines,  la.,  has  given  the  estate 
of  Charles  Downs  a  judgment  against  the  Edison 
Light  company  for  $15,000  for  causing  Downs'  death. 
Downs  was  a  telephone  lineman  and  wras  working 
on  a  pole  containing  light  wires,  when  he  received 
a  fajal  shock. 

It  is  understood  negotiations  are  pending  for  the 
consolidation  under  one  management  of  the  street- 
railway  systems  of  Duluth  and  West  Superior. 
Thomas  Lowry  of  Minneapolis,  Luther  Mendenhall 
and  G.  G.  Hartley  of  Duluth  are  the  leading  movers. 

Appleton,  Minn.,  has  had  plans  prepared  for  an 
electric-light  and  water  system  and  is  taking  bids 
for  the  work. 

The  council  of  Ellensburg,  Wash.,  has  contracted 
for  a  larger  generator,  electrical  apparatus  and  en- 
ciosed-arc  lamps,  at  a  total  cost  of  $6,^03.  The  light 
plant  has  been  overloaded  for  some  time. 

The  Fox  River  Electric  Railway  and  Power  com- 
pany of  Green  Bay,  Wis.,  has  voluntarily  raised  the 
wages  of  its  motormen  and  conductors,  from  May 
1st.  The  increase  is  based  on  the  number  of  years 
the  men  have  been  in  the  service. 

The  Detroit  (,Minn.)  Light  and  Land  company 
has  begun  work  on  the  improvement  and  enlarge- 
ment of  its  plant  to  four  times  its  present  capacity. 
A  new  power  house  is  being  erected  and  two  new 
boilers  will  be  installed,  as  well  as  an  engine,  dynamo, 
etc. 

An  electric-light  and  water  plant  Is  being  con- 
sidered by  the  council   of  Shawano,  Wis. 

The  council  of  St.  Paul  has  passed  the  franchise 
of  the  Manhattan  Light,  Heat  and  Power  company 
over  the  mayor's  veto.  'It  grants  the  company  a 
30-year  franchise. 

Jay  Dunlap  of  Perry,  la.,  has  become  the  owner 
of  the   electric-light   plant   at    Buffalo    Center,    la. 

The  St.  Paul  Gas  Light  company  has  brought 
the  wires  from  its  new  power  dam  at  Apple  River, 
Wis.,  to  the  city  limits  of  St.  Paul.  It  is  expected 
that  powrer  will  be  brought  in  soon  after  July  1st. 

The  Gas  Light  company  and  the  Street  Railway 
and  Electric  Light  company  of  Fond  du  Lac,  Wis., 
have  passed  into  the  control  of  the  same  interests, 
and  will  be  consolidated. 

John  Leary  has  accepted  the  franchise  tendered 
for  a  light  plant  for  West  Seattle,  Wash.  It  is  un- 
derstood the  system  will  be  constructed  this  summer. 


Canadian  Intelligence. 

Ottawa,  Ont.,  May  12. — The  town  council  of  Perth, 
Ont.,  recently  refused  a  tender  from  the  Electric 
Light  company  of  that  place  to  light  the  town  for 
the  sum  of  $1,652  per  annum.  The  town  council 
is  taking  steps  to  buy  out  the  company. 

The  Cataract  Power  company  of  Hamilton.  Ont, 
is  making  test  borings  with  a  view  of  extending  its 
power  raceway  from  Allanburg  to  the  Welland 
River.  The  proposition  under  consideration  is  to 
tunnel  under  the  Welland  Canal  and  strike  the 
Welland  River  at  the  most  advantageous  point  be- 
low Port  Robinson.  Ont. 

Letters  patent  of  incorporation  have  been  granted 
by  the  Quebec  government  to  Hon.  N.  C.  Cormier. 
J.  F.  Deguire,  F.  Hurtubise.  N.  Savoie.  M.  J.  Mon- 
treuil.  all  of  Plessisville,  Que.,  and  A:hille  Gagnon 
of  Victoriaville,  Que.,  to  construct  works,  run  by 
steam  or  water,  for  producing  electricity  to  supply 


the  towns  of  Plessisville  and  Princeville,  Que.,  as 
well  as  the  counties  of  Megantic  and  Arthabasca. 
with  light,  heat  and  electric  power,  and  to  work 
telephone  lines  under  the  name  of  the  Plessisville 
Electric  company. 

London,  Eng.,  and  Canadian  capitalists  have  taken 
up  the  scheme  to  supply  the  city  of  Vancouver. 
B.  C,  with  electric  power,  and  it  is  understood 
that  the  Stave  River  franchise  has  been  acquired 
and  that  the  work  of  development  will  be  com- 
menced without  delay. 

The  Summit  City  Water,  Light  and  Power  com- 
pany of  Summit  City,  B.  C,  has  been  incorporated. 
This  company  will  supply  light  to  Summit  City,  and 
a  deal  for  furnishing  power,  for  concentrating  pur- 
poses, to  the  Oro  Denero  mines  is  being  negotiated. 
A  rival,  which  will  furnish  electrical  energy  to  the 
mine,  is  the  Cascade  Water  and  Power  company. 
A  route  for  the  pole  line  has  been  surveyed.  It 
will  be  extended  from  Phcenix,  B.  C. 

The  Cape  Breton  Electric  Tramway  and  Power 
company  has  applied  to  the  Nova  Scotia  govern- 
ment for  incorporation.  The  company  is  asking  ex- 
clusive powers  to  build  tramways  in  the  county  of 
Cape  Breton.  N.  S.,  for  a  period  of  three  years: 
the  right  to  buy  out  the  existing  electric-light,  tele- 
phone and  telegraph  corporations;  the  right  to  gen- 
erate power  for  the  turning  of  machinery;  the  right 
to  expropriate  land  and  streams  and  to  absorb  ferry 
companies. 

At  a  meeting  of  the  Toronto  Beard  of  Trade,  a  few 
days  ago,  Mr.  Edward  S.  Jenison,  C.  E.,  of  Port  Ar- 
thur, Ont.,  gave  a  sketch  of  the  scheme  to  generate 
60,000  horsepower  from  the  Kakabeka  Falls,  which 
lie  at  the  doors  of  Port  Arthur.  Mr.  Jenison  has  se- 
cured the  right  to  collect  water  over  an  area  of 
3,900  square  miles.  From  the  Kaministiquia  River 
he  proposed  building  a  canal  and  a  great  dam  with 
four  or  five  million  yards  in  it,  making  a  lake  four 
miles  long.  Thus,  at  the  back  of  Port  Arthur  and 
Fort  William  he  would  have  the  water  dammed 
back  at  a  height  of  300  feet  above  the  level  of  Lake 
Superior.  To  let  the  water  down  he  would  have 
iron  pipes,  to  which  he  would  attach  his  wheels  and 
form  his  power.  A  development  of  60,000  horse- 
power at  the  rate  charged  in  Toronto  meant  a  reve- 
nue of  $4,000,000  a  year,  not  clear,  but  more  than 
the  investment  of  that  amount  in  a  railway.  Mr. 
Jenison  intends  developing  10,000  horsepower  for  a 
start,  and  has  recently  been  to  New  York  getting 
estimates  for  putting  up  what  will  be  the  largest 
single  generator  known  in  the  world.  He  would 
follow  this  10,000-horsepower  generator  by  others, 
until  the  whole  60,000  horsepower  was  developed. 
With  the  aid  of  the  mineral  and  fuel  resources  there 
and  this  power  it  is  expected  to  make  great  manu- 
facturing places  of  Port  Arthur  and  Fort  William. 
W. 


PERSONAL. 


W.  N.  Matthews  of  St.  Louis  will  attend  next 
weeks'  convention  of  ihe  National  Electric  Light  as- 
sociation and  will  display  a  complete  line  of  Stoni- 
baugh  land  anchors. 

Harry  W.  Fuller  has  been  appointed  assistant 
general  manager  of  the  North  Jersey  Street  Rail- 
way company,  of  which  David  Young  is  vice-presi- 
dent and  general  manager. 

The  Monarch  Fire  Appliance  company.  New  York, 
will  be  represented  at  the  electric-light  convention 
by  H.  J.  Doyle,  superintendent  of  agencies,  and  C. 
H.  Barney,  manager  of  the  electrical  department. 
These  gentlemen  will  have  a  room  on  the  parlor 
floor  at  the  Auditorium,  where  samples  of  Kilfyre 
will  be  displayed.  An  outdoor  exhibition  will  be 
given  on  Wednesday  at  some  point  near  the  hotel. 


ELECTRIC  LIGHTING. 

It  has  been  decided  by  popular  vote  in  Natchi- 
toches, La.,  to  issue  $30,000  of  bonds  for  the  con- 
struction of  waterworks   and   electric-light   plant. 

The  plant  of  the  Grand  Rapids  Electric  Light  and 
Power  company  was  damaged  50  per  cent,  by  fire 
on  May  12th.  The  insurance  carried  amounted  to 
$27,000. 

About  700  new  arc  lights  are  soon  to  be  placed 
in  service  on  the  West  Side  of  Chicago  by  the 
municipality.  It  is  expected  that  Soo  more  will 
be   added  during   the   coming  summer. 

The  Citizens'  Light  and  Power  company  of  Au- 
burn, N.  Y.,  was  recently  incorporated,  with  a  capi- 
tal stock  of  $30,000.  The  directors  of  the  company 
are  G.  B.  Leonard.  F.  T.  Pierson,  T.  H.  Mather 
and  C.   D.  Beebe  of  Syracuse. 

The  San  Antonio  Gas  and  Electric  company  has 
been  incorporated  at  San  Antonio,  Tex.,  to  purchase 
the  plants  of  the  San  Antonio  Gas  company  and 
the  Mutual  Electric  Light  company.  E.  H.  Jenkins 
is  president  of  the  new  company. 


ELECTRIC  RAILWAYS. 

The  South  Chicago  Street  Railway  company  has 
introduced  into  its  cars  wdiisk-biooms  and  clothes- 
brushes.  These  useful  articles  are  placed  in  a  small 
cabinet  in  the  forward  end  of  the  car.  within  easy 
reach  of  the  passengers,  with  an  announcement  be- 
neath notifying  the  travelers  that  the  brushes  are  at 
their,  disposal.  When  it  is  necessary  for  the  dusty 
passenger  to  use  the  brushes  he  is  asked  to  step  to 
the    rear   platform    by    the    conductor.     Up    to    the 
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present  this  innovation  is  said  to  have  worked  ad- 
mirably. 

The   franchises  of   the   Chicago   General   Electric 
Railway  company  are  being  investigated  by  the  ju- 
-;.    committee   of  the    City    Council.     The   pur- 
of  the  investigation   is  to  have  the   franchises 
granted  January  13,  1896.  and  January  25,  1897,  de- 
clared void  and  to  enjoin  the  building  or  operation 
of  the  road  under  these  measures.     Despite  the  ta- 
xation,  the   company   is   proceeding   with   the 
ks  and  is  keeping  cars  run- 
ning   along    the    newly    constructed    tracks    as    fast 
as  the  rails  rre  laid. 

A    1,000-kilowatt    railway    generator    in    the    new 

power    house    of    the    Milwaukee    Electric    Railway 

and  Light  company  was  put  out  of  service  on   May 

i.?ih  by  the  burning  out  of  two  coils  in  the  armature. 

■  illation    on    the     other     coils     was 

charred,   so  that   the  armature  had  to  be  removed 

f«.r    repairs,    which    will    take   about    10    days.     The 

damage  amounted  to  about  $1,000.  anil  the  accident 

u,ei|  by  running  the  machine  on  a  continued 

ad    during    an    extremely    hot    day.     The    car 

service  was  only  temporarily  delayed. 

The  railway  line  between  Murnau  and  Oberam- 
inergau,  in  BaVaria,  has  been  opened,  says  the  Lon- 
don Electrician,  but  owing  to  the  bad  weather 
the  erection  of  the  electrical  equipment  has  been 
delayed,  and  the  trains  are  at  present  drawn  by 
locomotives.  It  is  hoped,  however,  that  the 
electric  installation  will  be  ready  before  the  Passion 
Play  takes  place.  The  line,  which  is  being  built  by 
Messrs.  Kumnicr  of  Dresden,  is  15  miles  long,  and 
has  several  gradients,  the  steepest  of  which  is  three 
in.,  extending  over  a  length  of  nearly  four 
miles. 

At  a  meeting  of  the  Chicago  City  Council  on 
May  14th  an  ordinance  was  introduced  allowing 
the  Chicago]  Milwaukee  and  St.  Paul  Railway  com- 
pany to  use  electric,  compressed  air  or  other  motive 
-  on  all  its  lines  within  the  city  limits  and  to 
exchange  passenger  cars  with  lines  of  other  com- 
panies. It  is  reported  that  the  steam  road  will 
make  connections  with  the  Northwestern  elevated 
road,  should  the  ordinance  be  granted,  thus  open- 
.  through  line  from  the  center  of  the  city 
along  the  shore  of  Lake  Michigan  to  Waukegan. 
The  ordinance  was  referred  to  the  committee  on 
railroads    without  discussion. 


mi  Lake  Ontario,  a  summer  resort,  to  compete  with 
the  Northern  Central  railroad  for  passenger  traffic. 


PUBLICATIONS. 


AUTOMOBILES. 


The  Virginia  Automobile  company  of  Alexandria, 
Va .  has  been  organized,  with  a  capital  stock  of 
$100,000.  by  C.  A.  Lieb,  J.  B.  Lackey,  G.  H.  Harris 
and  others. 

It  is  estimated  that  there  are  about  200  automo- 
biles in  Chicago,  while  about  170  licenses  have  been 
granted  to  automobile  operators.  The  fourth  woman 
to  receive  a  license  is  Miss  C.  Neely,  daughter  of 
J.  C.  Neely,  cashier  of  the  Merchants'  National 
Bank. 

The  Motor  Cycle  company  of  Norfolk,  Va.,  has 
been  incorporated,  to  manufacture  automobiles. 
The  company  is  capitalized  at  $750,000  and  has  the 
following-named  officers:  President,  Ansel  L. 
White  of  New  York;  treasurer,  Frederick  Stewart 
of  New  York;  secretary,  Benjamin  J.  Downer  of 
Mont  Clair.  N.  J. 

Two  large  traction  engines  and  eight  steel  car- 
riages were  recently  shipped  from  San  Leandro, 
Cal.,  for  use  in  the  mining  district  of  Siberia.  A 
traction-wagon  carrying  service  is  also  planned  to 
operate  across  the  desert  in  China  in  competition 
with  the  trade  now  done  by  means  of  camels.  It  is 
said  that  the  traction  wagons  will  carry  10  tons  each 
and  can  make  60  miles  a  day. 

The  automobiles  that  started  from  Hyde  Park 
corner,  London,  on  April  23d,  completed  their  run 
May  i-'th.  They  covered  1.080  miles,  and  of  the 
--  or  more  that  started  52  finished.  The  run  was 
to  Edinburgh  and  return.  The  trial  was  under  the 
auspices  of  the  English  Automobile  Club  and  was 
not  intended  as  a  race,  but  as  a  test  of  the  usefulness 
and  strength  of  the  vehicles.  On  May  nth  a  time 
:  held  over  a  measured  mile,  which  C.  S. 
Rolla's  vehicle  1-  said  to  have  covered  in  1:33  3-5. 

An  automobile  exposition  will  be  held  in  Nurem- 
lany,  from  June  1st  to  July  1st.     All  kinds 
.  .f  automobiles  will  be  exhibited,  viz.,  private  car- 
riages,    freight    cars,    vehicles   for  transporting   pris- 
h  1        Miliary     and     military     purposes,     fire 
!>  ,  lire  engine,  motor  cars,  etc.     The  machines 
will  not  only  be  shown  in  the  exposition  grounds, 
but  also  in  the  city.     Race-  to  the  neighboring  cities 
iburg     1   :■  iingi  n,    Bamberg,  etc.,  will  prob- 
ably take  place.     Austria  will  doubtless  be  the  only 
country    represented   at   the    exposition    outside    of 
1  .     many. 

The  Empire  State  Sugar  company,  which  is  erect- 

$600,000  beet-sugar   plant    at    Lyons,    N.    Y., 

1    to  have  given  an   order  to  the  General  Car- 

.     company   of    New   York   for    to   auto-trucks, 

five   tons'    capacity   each,   in   be   ii-rd   in   ran    sugar 

beets    from    farms   to   the   refinery.    The   company 

contracted     for.     O.    F.    Thomas. 

president  of  the  company,  has  also  given  an  order. 

it    1-   said,   to  the   same   company  for  three   electric 

omnibu        to  run  between  Lyons  and  Sodus   Point. 


The  \\  estern  Electric  company  is  sending  out  to 
the  trade  a  neat,  eight-page  bulletin  describing  the 
Garton  lightning  arresters.  The  bulletin  is  well  il- 
lustrated and  contains  a  complete  price-list. 

The  Holmes  Fibre-Graphite  Manufacturing  com- 
pany, 5155  Wakefield  street.  Philadelphia,  issues  a 
leaflet  pertaining  to  the  use  of  fiber-graphite 
plungers  in  air  dash-pots  for  arc  lamps  and  other 
purposes. 

The  junction-box  department  of  the  Chase-Shaw- 
mut  company,  Boston,  Mass.,  has  issued  a  bulletin 
descriptive  of  Chase  "knock-out"  junction  and  out- 
let boxes,  combination  boxes,  switch  boxes,  nipples, 
couplings,  etc. 

Thompson,  Son  &  Co..  107  Liberty  street,  New 
York,  have  issued  their  May  bargain  sheet  in  the 
shape  of  a  48-page  booklet.  Dynamos,  motors, 
transformers,  lamps,  motor  and  trail  cars,  engines 
etc.,  are  listed  in  the  pamphlet.  The  firm  deals  ex- 
tensively in   second-hand   machinery. 


ELECTRICAL  SECURITIES. 

The  first  annual  statement  of  the  Electric  com- 
pany of  America  shows  that  $407,975  was  received 
during  the  year  from  the  operation  of  plants  con- 
trolled and  $633,369  from  other  sources,  understood 
to  be  mainly  premiums  received  on  stock  sold,  mak- 
ing the  total  net  receipts  $1,041,344.  Two  dividends, 
each  of  50  cents  a  share,  were  paid  during  the  year, 
leaving  a  balance  on  the  year's  operation  of  $636,654. 


SOCIETIES  AND  SCHOOLS. 

Among  the  non-resident  lecturers  before  the  engi- 
neering students  of  Purdue.  University  during  the 
current  school  year  were  A.  V.  Abbott  and  B.  J. 
Arnold  of  Chicago,  A.  E.  Kennelly  of  Philadelphia. 
Calvin  W.  Rice  of  New  York,  Charles  F.  Scott  of 
Pittsburg  and   Walter   B.    Snow   of  Boston. 

The  American  School  of  Correspondence,  Boston, 
Mass.,  announces  that  it  will  send  free  one  of  its 
regular  text-books,  used  in  giving  instruction  on 
electrical  measurements,  on  receipt  of  a  small  sum 
to  pay  postage.  The  school  says  that  this  book  will 
show  the  reader  the  excellence  of  its  courses. 

Five  additions  will  be  made  to  the  faculty  of  the 
Armour  Institute  of  Technology,  Chicago,  for  the 
next  school  year,  and  improvements  will  be  made 
in  the  departments  of  mechanical,  civil  and  electrical 
engineering,  the  total  expense  aggregating  $58,000. 
It  is  stated  that  Professor  W.  A.  Coolidge  of  the 
Massachusetts  Institute  of  Technology  wall  be  added 
to  the  staff  of  the  electrical  engineering  department. 

A  very  complete  catalogue  of  the  college  of  engi- 
neering has  been  published  by  the  Ohio  State  Uni- 
versity, Columbus,  O.  It  contains  the  courses  of  in- 
struction, descriptions  of  the  college  buildings  and 
equipment,  and  lists  of  the  faculty,  alumni  and  stu- 
dents. An  interesting  feature  of  the  book  is  a  num- 
ber of  illustrations  of  the  buildings,  laboratory  and 
class-room  views  and  other  typical  scenes  about  the 
university  campus. 

Entrance  examinations  for  the  Massachusetts  In- 
stitute of  Technology  will  be  held  in  Boston,  June 
28th  and  29th,  and  September  18th  and  19th.  For 
the  convenience  of  applicants  at  a  distance  from 
Boston  examinations  will  also  be  held  on  the  former 
dates  in  a  number  of  the  larger  cities,  those  in  Chi- 
cago being  in  charge  of  Dr.  H.  H.  Belfield  at  the 
Chicago  Manual  Training  School,  Michigan  avenue 
and  Twelfth  street.  The  Institute  has  issued  a  cir- 
cular giving  information  concerning  the  examina- 
tions and  also  a  pamphlet  giving  the  announcement 
of  summer  courses  that  will  be  given  during  the 
months  of  June  and  July. 

The  Electrical  Engineer  Institute  of  Correspond- 
ence Instruction  has  removed  from  120-122  Liberty 
street  to  its  new  quarters  at  240-242  West  Twenty- 
third  street,  New  York.  The  growth  of  the  Insti- 
tute has  been  so  rapid  that  the  old  quarters  some 
time  ago  became  inadequate  to  meet  the  demands 
for  space — a  fact  that  speaks  volumes  for  the  work 
done  by  the  Institute  and  its  president,  Mr.  Joseph 
Wetzler,  M.  E..  E.  E..  who  is  so  favorably  known 
throughout  the  electrical  profession.  The  Institute 
has  now  enrolled  a  large  number  of  students,  lo- 
cated not  alone  all  over  the  United  States,  but  in 
.nearly  every  foreign  civilized  country  on  the  globe 
The  students  study  under  the  personal  supervision 
ni  competent  electrical  engineers,  and  the  text-books 
supplied  to  them  are  prepared  by  some  of  the  best 
practical  experts  in  the  country. 

The  1900  catalogue  of  the  Worcester  Polytechnic 
Institute  of  Worcester,  Mass.,  contains  much  infor- 
mation of  interest  and  value  to  all  who  are  con- 
lemplating  entering  one  of  the  engineering  pro- 
fusions. The  residences  and  occupations  of  all  liv- 
ing graduates,  nearly  800  in  number,  are  shown. 
and  ii  is  interesting  to  note  that  they  are  scattered 
over  the  civilized  world,  engaged,  almost  without 
exception,  ill  mechanical,  civil,  electrical  or  chemical 
engineering,  f > > r  which  they  wire  trained  at  the 
institute.     The    Worcester    school    was    one    of    the 


earliest  of  its  kind  established  in  this  or  any  other 
country.  It  has  constantly  added  to  its  equipment 
and  enlarged  its  facilities  so  as  to  be  able  to  meet 
the  more  exacting  requirements  of  the  present  time. 
It  is  said  that  the  demand  for  its  graduates  is  now, 
and  has  been  for  some  time,  much  greater  than  the 
supply,  many  members  of  the  class  to  be  graduated 
in  June  having  already  received  appointment  to 
desirable  positions. 


MISCELLANEOUS. 

It  is  stated  that  a  company  is  being  formed  for 
supplying  a  number  of  electric  boats  to  work  on  the 
Severn  at  Stourport,  England.  The  boats  will  vary 
in  size,  the  larger  ones  being  constructed  to  carry 
about  70  passengers  and  capable  of  traveling  from 
eight  to  10  miles  an  hour. 

The  Engineer  of  London  says  that  the  steam 
pipes  to  be  used  on  the  Dutch  cruiser,  Noord  Bra- 
bant, building  for  the  Royal  Engineering  and  Ship- 
building company  of  de  Schelde,  at  Flushing,  Hol- 
land, were  bored  out  of  solid  steel  and  bent  cold. 
No  particulars  as  to  size,  method  or  costs  are  given. 

An  examination  will  be  held  by  the  United  States 
Civil  Service  Commission  of  Washington,  D.  C. 
on  June  21st  and  22d,  in  any  city  where  the  com- 
mission has  a  local  board  of  examiners,  for  the 
position  of  third-class  electrical  draftsman.  The 
subjects  comprised  in  the  examination,  with  their 
respective  weights  for  marking,  are  as  follows:  Let- 
ter writing,  20  per  cent.;  mathematics,  20  per  cent.; 
practical  questions,  40  per  cent.;  technical  educa- 
tion and  experience,  20  per  cent.  The  age  limit  is 
20  years  or  over.  From  the  eligibles  resulting  from 
this  examination  certification  will  be  made  to  the 
position  of  third-class  .electrical  draftsman  at  the 
New  York  navy  yard  at  a  salary  of  $3.28  per  diem. 


TRADE  NEWS. 

The  American  Electric  Wire  company,  Chicago, 
has  increased  its  capital  stock  from  $5,000  to  $15,000! 

It  is  stated  that  the  Berlin  Iron  Bridge  company 
of  East  Berlin,  Conn.,  has  ceased  to  exist  as  an  inde- 
pendent concern,  having  been  absorbed  by  the  Amer- 
ican Bridge  company. 

The  Consolidated  Water  and  Light  company,  Chi- 
cago, has  been  incorporated,  with  a  capital  stock  of 
$100,000  to  construct  water,  gas,  electric-light,  heat 
and  power  plants.  The  incorporators  are  John  H 
Brown,  B.  O.  Mayer  and  M.  J.  Cook. 

The  Electrical  Construction  company  of  Ports- 
mouth, Va.,  has  been  chartered,  with  a  capital  stock 
of  $40,000,  to  construct  railroads,  canals,  etc.  by 
P.  Evans,  A.  H.  Engetrom,  S.  B.Wheeler,  M.  Hell- 
strom,  and  others,  all  of  Philadelphia,  Pa. 

At  the  annual  stockholders'  meeting  of  the  Gen- 
eral Electric  company,  held  in  Schenectady,  N.  Y., 
on  May  8th,  the  following-named  directors  were 
elected  for  the  ensuing  year:  Gordon  Abbott,  Bos- 
ton: Oliver  Ames,  Boston;  C.  A.  Coffin.  New  York; 
Thomas  Jefferson  Coolidge,  Jr.,  Boston;  Thomas  A. 
Edison.  Orange,  N.  J.;  George  P.  Gardner,  Boston; 
Eugene  Griffin,  New  York;  Henry  L.  Higginson, 
Boston;  J.  Pierpont  Morgan.  New  York;  J.  P.  Ord. 
Schenectady;  Robert  Treat  Paine,  2d,  Boston; 
George  Foster  Peabody,  New  York;  Charles  Steele, 
New  York. 

The  Western  Electrical  Supply  company  of  St. 
Louis  has  introduced  a  neat  and  at  the  same  time 
a  most  useful  little  device  in  the  way  of  an  auto- 
matic rotary  hand  fan,  which,  the  company  says,  "is 
destined  to  shelve  the  palm-leaf,  folding  and  electric- 
battery  fans."  The  device  has  no  complicated 
mechanism  to  get  out  of  order,  a  ratchet  wheel  be- 
ing the  only  mechanical  part.  It  is  worked  by  the 
pressure  of  the  hand  on  the  two  handles.  The  com- 
pany expects  it  will  be  a  "seller"  when  the  public 
learns  of  it.  Such  useful  novelties  and  devices  as 
the  one  mentioned  are  always  to  be  found  in  the 
stock   of  this  energetic   concern. 

The  Chicago  Fuse  Wire  and  Manufacturing  com- 
pany has  recently  moved  its  general  office  to  its 
factory  location  at  5S  to  64  North  Jefferson  street, 
Chicago.  Owing  to  the  largely  increased  business 
which  the  company  has  enjoyed  during  the  last 
year  or  two.  it  has  found  it  necessary  to  increase 
its  manufacturing  facilities,  and  has  equipped  a 
department  for  the  manufacture  of  its  well-known 
and  popular  line  of  tested  fuse  wire  and  fuse  links, 
in  connection  with  the  Springfield  Drop  Forging 
company  of  Springfield,  Mass.  The  Chicago  Fuse 
Wire  and  Manufacturing  company  announces  that  ' 
all  shipments  for  the  eastern  states  will  hereafter 
be  made  from  the  Springfield  factory.  A.  D.  Dana, 
president  of  this  company,  is  now  treasurer  and 
general  manager  of  the  Springfield  Drop  Forging 
company.  W.  R.  Goodman,  who  has  been  well 
known  in  connection  with  the  fuse-wire  line  for 
1  he  last  12  years,  will  continue  to  look  after  the  . 
interests  of  the  business  from  the  company's  main 
1  Thee  at  Chicago. 

Tohn  W.  Gates  resigned  bis  position  as  chairman 
of  the  board  of  directors  of  the  American  Steel 
and  Wire  company  on  May  roth  and  sailed  the  same 
day  for  Paris  to  fulfill  his  duties  as  a  commissioner 
from  the  state  of  Illinois.  Other  resignations  of 
officers  of  the  company  were  John  Lambert  as  prcsi- 
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dent  and  Isaac  L.  Ellwood  as  chairman  of  the  exec- 
utive committee.  The  various  offices  vacated  by  the 
respective  resignations  were  filled  as  follows:  A. 
Clifford,  chairman  of  the  board  of  directors,  to 
succeed  John  W.  Gates;  William  Edcnbern,  chair- 
man of  the  executive  committee,  to  succeed  Isaac 
Ellwood;  William  P.  Palmer,  president,  to  succeed 
John  Lambert;  F.  L.  Watson,  treasurer,  to  succeed 
A.  Clifford.  The  executive  committee  as  now  con- 
stituted consists  of  William  Edenbern,  I.  L.  Ellwood, 
John  W.  Gates,  John  Lambert,  A.  Clifford  and 
Thomas  Dolan  of  Philadelphia.  It  has  been  further 
determined  that  the  board  of  directors  of  the  com- 
pany shall  meet  hereafter  monthly;  these  meetings 
will  probably  be  held  in   New  York  city. 

The  entire  business  of  the  electric  mining-machin- 
ery department  of  the  Link-belt  Machinery  com- 
pany of  Chicago  has  been  purchased  by  the  Good- 
man Manufacturing  company  of  Chicago.  The  sale 
was  made  on  account  of  the  enormous  increase  in 
the  regular  lines  of  manufacture  in  which  the  Link- 
belt  company  has  been  engaged  for  the  last  20  years 
and  because  the  increased  demand  for  electric-min- 
ing and  haulage  machinery  together  exceeded  thp 
entire  capacity  of  the  company's  plant.  The  Good- 
man company  announces  that  its  business  will  be 
conducted  temporarily  at  the  Link-belt  works  dur- 
ing the  preparation  and  equipment  of  commodious 
and  independent  shops.  The  entire  force  of  the 
department  has  been  taken  over,  the  engineering 
staff  materially  increased,  and  the  shop  facilities  im- 
proved, so  that  the  Goodman  company  says  that  it 
is  unusually  well  prepared  to  complete  all  contracts 
for  mining  machinery  and  supplies  not  fully  executed 
by  the  Link-belt  Machinery  company,  and  to  exe- 
cute without  delay  additional  orders  for  electric-min- 
ing machines,  locomotives,  d3'namos,  motors  and 
mining  supplies.  H.  E.  Goodman  is  general  mana- 
ger and  Charles  E  Davis,  superintendent  of  the 
Goodman  company. 

The  electrical  trade  in  general,  and  particularly 
those  interested  in  the  purchase  of  high-class  and 
delicate  fuses,  fuse  wire,  fusible  cut-outs,  carbon 
lightning  arresters  and  kindred  goods,  will  be  in- 
terested to  know  that  on  May  4th  F.  W.  Maxstadt, 
who  for  so  long  was  president  and  general  manager 
of  the  American  Electric  Fuse  company,  severed 
his  connection  with  that  institution  and  organized  the 
F.  W.  Maxstadt  Manufacturing  company,  Chicago. 
This  last-named  institution  has  its  headquarters  and 
factory  at  18-30  West  Randolph  street,  corner  Canal, 
in  the  Manufacturers'  building.  It  is  almost  need- 
less to  say  'that  F.  W.  Maxstadt  will  be  general 
manager  of  the  new  F.  W.  Maxstadt  Manufacturing 
company,  and  will  give  his  personal  attention  to  the 
manufacture  of  the  well-known  Maxstadt  specialties. 
It  is  the  particular  desire  of  Mr.  Maxstadt  that  the 
trade  understand  that  the  F.  W.  Maxstadt  Manufac- 
turing company  is  the  only  concern  having  the  right 
to  manufacture  under  the  name  of  "Maxstadt"  in 
connection  with  his  patented  specialties.  Mr.  Max- 
stadt is  devoting  his  entire  attention  to  improving  his 
patent  specialties,  and  has  made  a  number  of  valu- 
able improvements  in  his  fuse,  fuse  blocks  and  car- 
bon lightning  arresters.  It  is  the  intention  of  the 
new  company  to  give  the  trade  the  benefit  of  these 
improvements.  It  will  be  understood,  however,  that 
it  will  be  a  difficult  matter  to  appreciate  the  various 
changes  without  being  in  possession  of  samples  of 
the  new  line.  Samples  will  be  sent  on  application, 
however. 


WESTERN    ELECTRICIAN 

BUSINESS. 

Huebel  &  Manger,  Brooklyn,  N.  Y.,  manufacturers 
of  electrical  and  brass  goods,  say  that  they  are  very 
busy  working  on  orders  and  that  the  outlook  is 
most  encouraging. 

At  the  new  location  of  the  Martin  J.  Insull  com- 
pany, western  sales  agent  of  the  General  Incan- 
descent Arc  Light  company,  at  48  West  Jackson 
boulevard,  Chicago,  a  full  stock  of  goods  will  be 
carried. 

The  Electric  Appliance  company,  Chicago,  is  in- 
clined to  be  rather  enthusiastic  in  talking  about  the 
line  of  Dayton  fans  it  has  for  the  season  of  1900. 
It  states  that  these  fans  are  theoretically,  practically, 
scientifically,  electrically  and  mechanically  perfect. 

The  Federal  Battery  company  of  New  York  an- 
nounces that  it  has  had  so  many  requests  for  Fed- 
eralite  put  up  in  boxes,  like  those  for  Federal  salt 
No.  1,  that  it  has  decided  to  use  the  same  style  box, 
and  pack  150  boxes  in  a  case.  The  company  says 
that  the  largest  demand  for  its  goods  has  come  from 
the  Middle  West,  and  that  the  sales  in  that  section 
alone  amounted  to  over  100,000  pounds  of  Federalite 
in  April. 

The  factory  of  Goldsmith  Bros.,  located  at  Fifty- 
eighth  and  Throop  streets,  Chicago,  always  presents 
a  scene  of  activity.  This  is  due  to  the  fact  that 
the  firm  has  never  been  as  busy  as  it  is  at  present, 
being  obliged  to  work  its  force  day  and  night  in 
order  to  meet  the  demand  for  platinum,  which  it 
furnishes  in  sheet  or  wire  form.  Goldsmith  Bros. 
make  a  specialty  of  buying  scrap  platinum  and 
burned-out  incandescent  lamps,  for  which  they  pay 
the  highest  rates. 

The  Lynn  Incandescent  Lamp  company  of  Lynn, 
Mass".,  asserts  that  by  the  use  of  a  renewed  lamp, 
which  is  much  cheaper  than  a  new  one,  much  of  the 
trouble  about  overloaded  plants  can  be  overcome  by 
replacing  lamps  oftener.  The  cheapness  of  a  re- 
newed lamp  permits  of  this  frequent  replacing,  and 
the  company  states  that  such  a  lamp  gives  a  far 
better  result  as  to  efficiency  and  effects  a  large  sav- 
ing in  coal  bills.  The  Lynn  company  says  that  the 
subject  of  renewing  lamps  has  never  been  fully  dis- 
cussed at  any  convention,  and  suggests  it  as  a  subject 
for  the  next  electric-light  convention,  believing  that 
it  would  be  one  of  great  interest  and  would  bring 
cut  a  great  deal  of  valuable  information. 

The  Garl  Electric  company,  Akron,  O.,  manufac- 
turer of  the  well-known  Garl  railway,  hotel  and 
factory  telephone  systems,  reports  an  excellent  busi- 
ness, especially  among  the  street-railway  fraternity. 
Among  recent  contracts  closed  for  complete  tele- 
phone equipments  for  use  along  street-railway  lines 
the  Garl  company  reports  the  following:  Southern 
Ohio  Traction  company;  Cincinnati,  Lawrenceburgh 
and  Aurora  Street  Railway  company;  Rapid  Transit 
company  of  Xenia,  O.,  and  the  Dayton,  Springfield 
and  Urbana  Street  Railroad  company.  In  addition 
to  its  street-railway  business,  the  Garl  company  is 
constantly  receiving  orders  from  manufacturers  for 
intercommunicating  factory  telephone  apparatus. 
The  Garl  electric  gun  for  fire  and  burglar  alarms 
is  also   said  to  be  attracting  wide  attention. 

The  Warren  Manufacturing  company,  Chicago, 
manufacturer  of  Warren's  pulley  cover,  which  pre- 
vents slipping  of  belts  and  allows  belts  to  be  run 
slack,  has  just  published  some  readable  literature 
descriptive  of  this  product.  The  users  of  this  cover 
claim   that  by  its  use  their  belts  do   not   slip,   and 


329 

are  allowed  to  run  slack,  and  consequently  their 
power  is  steady."  Warren's  pulley  cover  is  applied 
with  a  brush  in  a  few  minutes  and  the  pulley  is  ready 
for  use  within  two  hours.  The  company  is  con- 
tinually in  receipt  of  flattering  testimonials  from 
many  of  the  most  prominent  electric-light  and  power 
plants  throughout  the  country,  which  state  that  the 
cover  does  even  more  than  the  manufacturer  claims. 
The  material  has  been  on  the  market  five  years  and 
its  reception  by  the  electrical  and  manufacturing 
public  has  exceeded  the  company's  most  sanguine 
expectations.  At  its  office,  situated  two  blocks  north 
of  the  Auditorium  Hotel,  the  company  will  take 
pleasure  in  receiving  the  attendants  of  the  conven- 
tion. 

The  Great  Western  Smelting  and  Refining  com- 
pany. Chicago,  which  recently  moved  into  its  new 
building  located  at  171-193  West  Kinzie  street,  is 
meeting  with  well-earned  success  in  its  line.  To  a 
representative  of  the  Western  Electrician,  who  was 
recently  piloted  through  this  large  establishment, 
President  Reitler  stated  that  the  company  is  doing 
a  larger  business  than  ever  before  in  its  history. 
Few  electrical  men  know  what  becomes  of  the  scrap 
copper  and  copper  wire  used  for  electrical  pur- 
poses, and  a  visit  to  the  Great  Western  establish- 
ment would  prove  interesting.  This  plant  is  one  of 
the  largest  in  the  West,  and  is  said  to  be  up-to-date 
in  every  branch  of  the  smelting  and  refining  trade. 
It  is  equipped  with  the  latest  and  best  machinery, 
and  in  addition  to  a  competent  staff  has  all  the 
latest  appliances  used  in  the  art.  The  Great  West- 
ern company  states  that  it  is  doing  business  with 
many  of  the  largest  electrical  concerns  in  the  coun- 
try, and  that  it  will  be  pleased  to  hear  from  those 
who  wish  to  realize  on  scrap  copper  and  other 
metals. 

The  Mica  Insulator  company,  the  originator  and 
patentee  of  Micanite  and  Empire  insulating  ma- 
terials, has  experienced  a  heavy  increase  in  its  busi- 
ness. It  states  that  some  of  the  finest  electrical 
machinery  ever  manufactured  is  insulated  with  Mi- 
canite. The  long  expeiience  of  this  concern  in  this 
particular  line  of  work  enables  it  to  produce  what 
is  said  to  be  the  best  segment  manufactured.  The 
company  has  passed  beyond  the  experimental  stage 
in  the  manufacture  of  -insulation.  The  Mica  Insu- 
lator company's  factories  are  located  in  Schenec- 
tady, N.  Y.,  and  Stansted,  Essex,  England.  Charles 
W.  Jefferson,  formerly  associated  with  the  General 
Electric  company,  is  the  company's  manager  at  the 
Schenectady  works.  Fred  W.  Dwyer,  also  formerly 
associated  with  the  General  Electric  company,  is 
the  manager  of  the  English  factory.  The  Mica 
company  says  that  these  two  gentlemen  possess 
great  ability  along  this  line,  and  those  interested 
in  the  designing  of  new  apparatus  or  in  securing  a 
remedy  for  difficult  problems  connected  with  the 
successful  insulation  of  old  machinery  will  do  well 
to  correspond  directly  with  these  gentlemen.  The 
cpmpany  s  offices  are  located  in  London,  England, 
12  Camomile  street;  New  York  citv,  218  Water 
street;  Chicago,  117-119  Lake  street.  The  company 
also  has  branch  offices,  with  stocks,  in  the  follow- 
ing-named cities:  Cincinnati,  under  the  manage- 
ment of  the  Monroe  Brass  and  Wire  company:  St. 
Louis,  under  the  management  of  Arthur  S.  Part- 
tridge;  Cleveland,  represented  by  the  George  Worth- 
mgton  company;  San  Francisco,  under  the  manage- 
ment of  the  Brooks-Follis  Electric  company.  These 
agencies  enable  the  company  to  distribute  quickly 
and  easily  its  materials  in  the  respective  territories. 
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648,919.  Electric-telegraph  Apparatus  for  Use  on 
Cable  or  Other  Lines.  Sidney  G.  Brown, 
Bournemouth,  England.  Application  filed  June 
6,    1899. 

In  the  afparatus  are  a  tongue  arranged  in  a  relay  cir- 
cuit adap:ed  to  be  moved  by  the  arrival  signaling  cur- 
rents, a  rotary  contact  in  the  relay  circuit  with  which 
the  tcngue  makes  and  breaks  circuit,  and  a  cendenser 
short-circuiting  the  contact  between  the  tongue  and  ro- 
tary contact. 

648.939-  Electric  Circuit  Closer.  Harrison  H. 
Fowler  and  William  F.  Pack,  Waverly*  Tenn. 
Application  filed  December  29,  1899. 

A  ihermosniic  electric  circuit  closer  is  described  whi  h 
combine  a  pair  of  Teat-operated  dilating  members  hav- 
ing electrodes  on  their  opposing  sides,  adapted  to  c^n  art 
when  the  memoes  dilute,  mems  to  adjust  one  of  'he 
diluting  members,  a  cold  operative  contracting  member 
r-nd  an  electrode  movable  by  the  contracting  member, 
adapted  to  contact  with  a  relatively  fixed  electrode,  the 
latter  beirii  adjustable.     (See  cut.) 

648,951.  Electric  Switch.  Augustus  Hanson,  Chi- 
cago, 111.,  assignor  of  one-half  to  John  H. 
Goehst,  Chicago,  111.  Application  filed  May  31, 
1899. 

A  quick-break  electric  switch  is  described  which  com- 
prises a  center  clip  having  parallel  cheek  plates,  a  center 
pivot  bolt,  a  main  blade  mounted  on  the  pivot  bolt,  and 
an  auxiliary  blade  located  edge  to  edge  and  in  the  same 
plane  with  ihe  main  blade  and  provided  oulside  of  the 
plane  of  the  main  Made  with  a  cheek  piece  which  over- 
laps the  main  blade  from  edge  to  edge  and  is  interposed 
between  the  main  blade  and  one  of  the  cheek  pieces  of 
the  center  clip,  the  cheek  piece  and  auxiliary  blade  being 
provided  with  apertures  through  which  the  pivot  bolt 
pLSses. 

648,977.  Signal  for  Selective  Calling  Appliances. 
Frank  R.  McBerty.  Evanston,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  III. 
Application   filed   September   14,    1S98. 

Combined  wi  h  teleph  ne  lines  and  app  .ratus  connected 
theiewith  adapted   for  selective  operation   are    link    co   - 
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ductors  for  making  connection  with  the  lines,  an  ap- 
pliance for  selectively  operating  the  apparatus,  and  a 
switch  for  connecting  the  appliance  w  th  any  link  con- 
ductor, an  indicator  associated  with  each  switch,  me  ns  ac- 
tuated by  the  appliance  controlling  the  indicator  adapted 
to  move  the  indicator  to  correspond  with  the  apparotus 
operated  thereby,  and  intermediite  mechanism  between 
the  indicator  and  the  actuating  device  contro  led  by  the 
sw'tch,  whereby  the  identity  of  the  appiratus  actuated  is 
indited  in  association  with  the  switch  whereby  its  actu«- 
t  on  was  determined. 


NO.    648.939. 

648,978.  Signaling  Apparatus  for  Telephone  Lines. 
Frank  R.  McBerty,  Evanston,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  June  7,  1899. 

The  inventor  descr  bes  the  combination  with  a  system 
of  -instruments  adapted  for  selective  operat'on.  and  a 
gioup  of  appliances,  one  for  each  such  instrument,  each 
adapted  to  determine  the  operation  of  a  particular  instru- 
ment, of  a  movable  part  adapted  to  display  a  distinctive 
target  or  indicator  for  each  of  the  appliances,  and  merh- 
anism  actuated  in  the  use  of  any  one  oF  the  appliance-; 
adapted  to   move   the   part  to    display  the  conespondin^ 


indicator  and  lo   conreal  the  in  3icators   of  the  other    ap- 
pl  ances.  r 

f->48.995.  Electric-train  System.  William  B.  Potter, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  March  31,  1S98. 

There  is  mentioned  a  combination  with  a  plurality  of 
motor  cars  united  to  form  a  train,  or  a  portion  of  a  train, 
of  a  train  wire,  means  for  supplying  current  thereto  cir- 
cuit from  the  train  wire  tz  a  p.urality  of  translating 
devices,  and  means  controlled  from  a  single  point  for 
instantaneously  interrupting  the  supply  of  cu  rent  to  ail 
of  the  circuits. 

649,003.  Envelope  for  Storage  Batteries.  Elmer  A. 
Sperry,  Cleveland,  O.  Application  filed  Octo- 
ber  7,    1899. 

An  envelope  or  separator  f  it  elements  of  batteries,  con- 
sisting of  an  agglomeration  of  pyroxylin  fiber  and  cellulose 
fiber  in  sheet  form  is  describtd. 

649.006.  Alternating-current  Motive  Apparatus. 
Charles  P.  Steinmetz,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  company  of  New 
York.     Application  filed  August  16,  1S97. 

The  device  consists  of  a  p-imary  member  having  ener- 
gizing coils,  a  secondary  member,  and  a  phase-modit>ing 
device  for  reversing  the  relative  phase  relation  ot  the 
currents  in  the  energizing  coils,  in  accordance  with  changes 
of  frequency  in  the  supuly  circu  t  above  and  below  a  cer- 
tain predetermined  value.     (See  cut  on  page  330  ) 

649.007.  Frequency  Indicator.  Charles  F.  Stein- 
metz, Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Appli- 
cation filed  January  9,  1899. 

The  method  of  indicating  the  frequency  of  alternating 
current  is  dps-ribed.  It  consists  in  deriving  therefrom  a 
plurality  of  matin-  tomotiie  forces,  ac'ing  by  the  mag  e*o- 
mctiv^  for'-e-up'n  a  >*■  \\-e  respo  isive  thereto  and  ro- 
tatable  only  through  a  limited  arc.  and  altering  the  rela- 
tion of  the  magnetomotive  forces  in  accordance  with  ihe 
alterations  in  frequency  of  the  current. 
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649,008.  Frequency  Indicator.  Charles  P.  Stcin- 
metz,  Schenectady,  N.  V  .,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Original 
application  filed  January  9,  1899.  Divided  and 
this  application  filed   December  9.   1899. 

There  is  desrribed  the  combination  of  alternating-cur- 
rent mains,  a  plurality  of  angularly  displaced  coils  ar- 
ranged 10  receive  current  through  connections  across  the 
.1  movable  responsive  device  wiihin  the  influence 
of  currents  in  the  coils,  means  for  bringing  the  currents 
into  phase  with  each  other  at  a  given  frequency,  and 
means  for  measuring  the  deflection  of  the  responsive 
device. 

649,015.      Current     Interrupter.      Elihu     Thomson, 
Robert   Shand,   Lynn,   Mass., 
the   General   Electric  company  of 
New   York.      application   tiled  March  8,    1900. 

The  invention  consists  of  an  element   for  an    automatic 

current  interrupter  comprising  an  anode  and  cathode 
mounted  on  a  common  frame,  the  former  being  protected 
from  access  of  the  liquid  conductor  except  at  its  tip,  and 
means  for  adjusting  it  to  vary  the  extent  of  exposed  sur- 
face. 


NO.   649,006. 

649,031.  Electromagnet.  Samuel  M.  Young,  New 
York.  N.  Y.,  assignor  to  Harvey  J.  Donaldson, 
trustee,  Ballston,  X.  Y.  Application  filed  Jan- 
uary 7,  1S92.     Renewed  January  10,  1894. 

The  electromagnet  comprises  a  pair  of  coils  having  pro- 
longed poles  arranged  to  be  simultaneously  magnetized, 
and  an  armature  consisting  of  a  medially  pivoted  bar  hav- 
ing its  movement  in  a  plane  at  right  angles  t:>  the  axes  of 
1  >ie  magnets  and  provided  with  curved  pole  pieces 
adapted  to  be  simultaneously  attracted  each  into  the  field 
of  a  different  magnet  pole,  a  pole  of  the  armature  and  a 
pole  of  the  magnet  so  overlapping  that  one  embraces  or 
intrenches  the  other  when  the  armature  is  attracted,  each 
pole  of  the  armature  comprising  two  or  more  pieces  or 
elements  curved  in  opposite  directions  from  the  bar  and 
50  disposed  as  to  come  one  after  another  into  the  field  of 
its  magiet  pole. 

649,046.  Conning  Tower  for  War  Ships.  Bradley 
\  Fiske,  U.  S.  Navy,  assignor  to  the  Western 
Electric  company,  Chicago,  111.  Application 
filed   September  7,    1899. 

An  apparatus  is  described  which  consols  of  a  pair  of 
mirrors  disposed  one  above  the  other  arid  inclined  at  such 
angles  with  the  vertical  that  the  reflections  of  objects 
surrounding  the  upper  mirror  may  be  seen  in  the  lower 
mirror,  means  for  moving  both  of  the  mirrors  together 
about  a  vertical  axis,  a  telephone  instrument  associated 
wiih  a  lower  mirror,  and  a  support  and  electrical  connec- 
tions for  the  telephone  instrument  permitting  the  same  to 
be  moved  simultaneously  with  the  lower  mirror  to  remain 
adjacent  thereto  in  whichever  position  the  lower  mirror 
may  be  adjusted. 

649,057.  Governor  for  Explosive  Engines.  Charles 
M.  Johnson,  Xew  York,  X.  Y.  Application 
filed    September  9,    1898, 

Combined  in  an  explosive  eng'ne  are  the  igniting 
electrodes,  an  electric  circuit  theretor,  a  make-and-break 
device  for  the  circuit,  ai  eccentric  connected  with  one  of 
the  contacts  ol  the  device  for  actuating  the  same  to  close 
and  open  the  circuit,  a  screw  engaging  with  the  eccentric 
for  adjusting  the  same,  and  governor  mechanism  con- 
nected wi  h  ihe  screw. 

-'.  Spring-jack  for  Telephone  Switchboard.-,. 
Frank  McBcrty,  Downer's  Grove,  111.,  assignor 
to  the  Western  Electric  company,  Chicago,  111. 
Application  filed  January  26,  1898. 

A  test  piece  for  a  telephone  switch  is  described. 

■).  Supervisory  Signal  for  Telephone  Lines. 
Frank  R.  McBerty,  Evanston,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  June  7,  1898. 

Combined  with  telephone  lines  are  a  supDr\  iscry  s'gnal 
and  means  for  temporarily  associating  it  with  any  line. 
the  lines  being  provided  with  different  instrumentalities 
at  the  Stations  thereof  for  operating  the  supervisory  signal, 
a  device  in  each  line  of  one  kind  responsive  to  current  of 
the  same  line  for  operating  the  supervisory  signal,  and 
mechanism  actuated  thereby  controlling  the  supervisory 
sieinl  to  make  it  operate  in  the  same  way  as  when  it  is 
associated  with  lines  of  different  character. 

76.  Supervisory  Signal  for  Telephone  Switch- 
boards. Charles  E.  Scribner.  Chicago,  111.,  as- 
signor to  the  Western  Electric  company,  Clii- 
0,  111.  Application  filed  April  23,  1898. 
The  inventor  describes  the  combination  with  a  tele- 
phone line  and  a  switch  at  the  station  thereof  for  changing 
the  resistance  of  the  line,  of  a  source  of  current  in  a 
bridge  of  the  line  in  a  central  office,  an  electromagnet  in 
the  path  of  current  from  the  source  to  each  line  con- 
ductor, and  a  signal  controlled  by  the  magnets  jointly 

Station     Appliance     for    Telephone    Toll 
Lines.     Charles    E.    Scribner,    Chicago,    III.,   as- 
:ior  to  the  Western   Electric  company,  Chi- 
cago,  II!.     Application   filed  May   21,   1898. 

Combined  with  line  conductors  of  a  multiple-station 
line  are  a  bridge  of  ihe  line,  a  telephone  and  a  call  hel! 
included  serially  in  the  brirlge,  and  a  line-switch  and  cir- 
cuit connections  therefor  adapted  to  sever  the  bridge  and 
the  line  conductors  and  connect  the  terminals  of  the  tele- 
phone with  one  of  the  severed  portions  of  the  line  and  the 
bell  with  the  other  portion  . 

78.      Signal      for     Telephone      Trunk      Lines. 

Charles    E.    Scribner.    Chicago,   and    Frank    K. 

rty,  Downer's  Grove,  111  ,  assignors  to  the 

Western    Electric   company,    Chicago,    111.     Ap- 
plication  filed    May  21.   1898. 

The*e  is  dpsrrlu-d  tie  'ombina'ioa  with  a  telephone 
trunk  line  between  A  ar  d  B  U  ru>t<>al  •  t  lions  of  a  visible 
s'enil  at  tl>e  B  ■  tat:on  and  a  r*-lay  co-tiollcd  fn-m  the  A 
station,  d  ff'rent  circuits    i  .clu  li  ig  vui-cli  contacts  of    ilie 


649 


649 


649. 


relay  and  the  visib'e  signal,  one  of  the  circuits  being 
■d*pte  I  10  perrnt  the  fl  w  ■  f  current  through  the  s'gnal 
wheo  the  rslay  is  exceed  and  the  other  being  adapted  to 
iTtveiit  ihe  flow  of  current  through  the  signal  when  t lie 
rel.y  is  excited,  and  a  switch  controlling  both  the  circuits 
to  make  either  operative. 

649,086.  Electromagnetic  Coil.  Richard  Varley, 
Jersey  City,  N.  J.  Application  filed  January  2, 
1900. 

The  coil  is  comp  sod  of  a  series  of  coil  sections  ar- 
ranged tnd  to  end,  witli  intervening  air  spaces,  and  has  a 
core  therefrr  consist  ng  of  a  tube  of  insulating  material, 
fixed  in  position  against  ttie  interior  of  the  coils. 

087.  Combination  Lock.  Charles  G.  Wade, 
Chicago,  111.,  and  Willis  S.  Monroe,  Minneap- 
olis, Minn.,  assigimrs  to  Henry  M.  Billings, 
Minneapolis,  Minn.  Application  filed  Septem- 
ber  19,   1S98. 

An  alarm-sounding  electric  circuit  is  arranged  to  close 
by  the  operation  of  the  lock. 

102.  Telegraphic  Receiving  Instrument.  Nic- 
olas Flechtenraacher,  Bucharest,  Roumania. 
Application  filed  August  ,1.   1898. 

The  instrument  comprises  an  armature  consisting  of  a 
light,  freely  movable  bar,  an  electromagnet  arranged  to- 
attract  ihe  bar,  magnetic  means  for  retracting  it  and  stops 
for  limiting  its  movement 

105.  Apparatus  for  Electric  Lighting,  etc.  Os- 
burn  P.  Loomis,  Depew,  N.  Y.,  assignor  to 
Charles  M.  Gould,  Buffalo,  N.  Y.  Application 
filed   February    15,    1899. 

A  dynamo,  two  storage  batteries,  a  charging  circuit  and 
a  service  circuit  are  combined  in  the  invention  with  an 
automatic  switch  which  is  interposed  between  the  circuits 
and  batteties,  the  switch  being  provided  with  contacts  for 
alternating  the  connections  between  the  batteries  and  the 
circuits  and  for  connecting  both  batteries  in  parallel  with 
the  service  circuit,  and  with  a  switch  lever  arranged  to 
alternate  the  connections  in  either  of  its  extreme  positions 
and  to  connect  both  batteries  in  parallel  with  ihe  service 
circuit  in  its  intermediate  position,  an  electromagnet 
which  is  de-energized  when  the  service  or  the  charging 
circuit  is  broken  and  thereby  a1  lows  the  switch  lever  to 
assume  the  intermediate  position,  and  means  whereby  the 
magnet,  upon  being  energized,  shifts  the  switch  lever  to 
one  of  its  exteme  positions. 

138.  Electro-mechanical  Typewriting  System  of 
Intercommunication.  Albert  D.  Neal,  Boston, 
and  Howard  F.  Eaton,  Quincy,  Mass.  Appli- 
cation filed  August   15,   1899. 

An  electro-mechai  ically  operated  typewriting  or  print- 
ing instrument  is  described.  It  is  provided  with  a  plu- 
rality of  characters  of  tbe  same  type  or  case,  a  plurality  of 
electromagne's  to  effect  the  printing  of  the  characters  and 
less  in  number  than  the  number  of  different  characters,  a 
plurality  of  relays  directly  controlling  the  circuits  of  the 
electromagnets  circuit  nrrn  nils  to  which  the  relays  are 
connected,  bauery  terminals  co-operating  with  the  relay 
terminals,  and  character  keys  provided  with  a  plurality  of 
contacts  to  connect  the  battery  and  relay  terminals  to 
operate  a  plurality  of  the  relays  simultaneously  and  with 
the  same  or  different  polarities  of  current. 

"        L 
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649,179.  Transformer  Secondary.  Adolph  F.  Rietzel, 
Lynn,  Mass.,  assignor  to  the  Thomson  Electric 
Welding  company,  Lynn,  Mass.  Application 
filed   September  23,   1899. 

The  secondary  consists  ola  rieid  structure  forming  the 
major  portion  of  the  coils  or  turns  thereof,  and  flexible 
bars  secured  to  the  ends  of  th  ;  turns  and  carryi  >g  at  ihe'r 
free  euds  the  supports  for  the  work. 

649,182.  Apparatus  for  Producing  Radiation  and 
Light  by  Electricity.  Charles  H.  Stearn  and 
Charles  F.  Topham,  London,  England.  Appli- 
cation  filed  January  20,   1899. 

A  lamp  or  illuminaung  d-vice  for  giving  light  by  the 
acti  in  of  cathode  rays  on  an  anticathode  is  described.  It 
comprises  an  exhausted  vessel,  a  principal  circuit  having 
two  terminals  enclosed  in  the  vessel,  an  anticathode  en- 
closed by  the  vessel  and  made  of  a  material  capable  of 
being  rendered  incandescent  by  the  cathode  rays,  a  spark- 
ing chamber  communicating  with  the  exhausted  vessel,  a 
material  in  the  chamber  capable  of  evolving  air  or  gas 
when  a  current  of  electricity  is  passed  through  the  cham- 
ber, an  auxiliary  circuit  having  terminals  in  the  sparking 
chamber  for  emitting  sparks  upon  the  closing  of  the  cir- 
cuit, and  an  interrupter  operated  by  fluctuations  of  the 
resistance  in  the  principal  circuit  for  opening  and  closing 
the  auxiliary  circuit.     (See  cut.) 

19,199.     Electric  Switch.     William  Ely,  Providence, 
R.    I.     Application    filed   April   29,    1898. 

The  switch  has  a  base,  contact  pists  secured  upon  ihe 
base,  and  a  pivoted  contact  blade  or  member,  an  inde- 
pendently 1  "i:ii.  iiiii-  shaft,  a  crank  carried  by  the  shaft, 
intenneshing  gears  or  gear  segments  connecting  the  shaft 
and  contact  blade,  an  actuating  lever  pivoted  upon  the 
shaft,  and  a  connecting  spring  extending  from  the  actuat- 
ing lever  to  the  crank  at  ihe  opposite  side  of  the  shaft, 
whereby  the  actuating  lever  and  contact  blade  will  be 
caused  to  move  in  the  same  direction. 

649,235.  Trolley  Wheel.  James  A.  Collins,  Cincin- 
nati, O.     Application  filed  April  3,  1899. 

The  wheel  combines  a  yoke,  an  axle  supported  at  its 
ends  thereby,  and  provide!  with  annular  grooves  whose 
s  des  and  bottoms  and  the  axle  itself  are  in  one  piece,  balls 
in  the  grooves,  a  sleeve  enclosing  the  asle  and  balls  and  a 
trolley  wheel  fixed  on  the  sleeve. 

649,250.  Marine  Electric-light  Fixture.  George  L 
Martin,  New  York,  N.  Y.  Application  filed 
December    4.    1899. 

The  fixture  has  a  switch  mounted  wi.hin  the  box,  a  bo*<9 
on  the  box  having  an  inclined  outer  face,  a  sit  if t  entering 
the  box  through  the  boss  and  carrying  a  pin  adapted  to 
engage  the  inclined  face  whereby  contact  is  made  in  the 
switch, 


649,262.  Elevator.  Oscar  F.  Shepard,  Jr.,  Ma- 
deira, C.  assignor  to  the  Warner  Elevator  Man- 
ufacturing company,  Cincinnati,  O.  Applica- 
tion filed  November  15,  1899. 

In  the  elevator  are  a  shift  carrying  a  switch  for  con- 
trolling the  transmission  of  electric  power  to  the  main 
shaft  and  a  sheave  by  which  the  operator  c  ntrols  ihi 
switch,  arms  mounted  od  the  controlling  shaft  so  as  to  be 
struck  by  the  lugs  to  throw  the  switch  to  cut  off  the  power 
automatically  at  predetermined  points,  and  a  lever 
mounted  on  the  controlling  shaft  an  t  coupled  to  the  brake 
by  which  the  brake  is  thrown  on  when  the  power  is  cut 
off. 

649,264.  Electric  Bell-striking  Apparatus.  Lo- 
renzo D.  Tillyer  and  Edgar  D.  Tillyer,  Dover, 
N.   J.     Application   filed    November    17,    1899. 

An  alarm  system  is  described  which  comprises  a  tele- 
phone circuit,  a  magneto-bell,  a  magnet  coil  which  oper- 
ates a  circuit  closer,  both  included  in  the  circuit,  a  second 
circuit,  the  circuit  c'oser,  a  key,  the  magnet  coils  on  a  bell- 
stnking  mechanism  for  operating  a  br^ke,  all  three  in- 
cluded in  the  second  circuit,  the  bell-striking  mechanism, 
the  brake,  a  third  circuit,  including  the  battery  and  the 
magnet  coils  on  tbe  bell-striking  mechanism,  and  an  au- 
tomatic circuit  miker  and  breaker  which  is  set  in  opera- 
tion by  releasing  the  brake,  included  in  the  third  circuit. 

649.295.  Accumulator.  Luis  G.  Garcia,  Aspe, 
Spain.     Application    filed    December    11,    1897. 

Ad  electrode  for  accumula*ors  is  described  which  con- 
sists of  a  bar  having  perforations,  some  of  which  run  in 
one  direction  and  others  in  another  directiin,  out  in  a 
plane  parallel  with  the  first,  and  openings  forming  com- 
munications between  the  sets  of  perforations. 

649,30s.  Incandescent-lamp  Socket.  Harvey  Hub- 
bell,  Bridgeport,  Conn.  Application  filed  Oc- 
tober 9,   1S99. 

In  a  pull-socket  are  an  insulating  block  having  inc'ines, 
one  of  which  is  provided  with  a  metallic  plate,  a  rotatable 
contact  plate  having  arms  adapted  to  engage  the  inclines 
an  insulating  operating  plate  which  actuates  the  contact 
plate  to  open  or  close  the  circuit,  a  spring  acting  to  retain 
the  contact  plate  and  the  operating  plate  in  operative  posi- 
tion and  to  return  the  latter  to  its  normal  position,  and  a 
metallic  operating  chain  attached  to  the  operating  plate 
and  passing  through  tbe  shell. 

649.349-  Galvanic  Battery.  Clark  M.  Plait,  Water- 
bury,  Conn.,  assignor  to  the  Waterbury  Battery 
company,  Waterbury,  Conn.  Application  filed 
July  29,  1899. 

A  holder  for  a  zinc  element  of  a  battery  is  described. 
It  comprises  a  sbe^t-metal  rin*  adapted  to  rest  upon  the 
bottom  of  a  jar  and  having  a  series  of  vertical  posts  se- 
cured thereto  and  provided  with  sh  mlders  to  engage  and 
support  the  zinc, 

649-350.  Galvanic  Battery.  Clark  M.  Piatt,  Water- 
bury, Conn.,  assignor  to  the  Waterbury  Battery 
company,  Waterbury,  Conn.  Application  filed 
July  29,   1899. 

In  the  battery  described  are  a  posit  ve  and  ne;ative  ele- 
ment, a  jar.  a  series  oT  insulating  blocks  interposed  be- 
tween the  jar  and  the  positive  element  and  having  means 
for  supporting  the  latter,  and  means  irrespective  of  the 
negative  element  for  retaining  the  insulating  supports  in 
the  position.     (See  cut.) 

649,366.  Alarm  Attachment  for  Carding  Machines. 
James  W.  Scott  and  Sumner  A.  Leach,  Warren, 
Me.     Application  filed  December  8,  1899. 

In  ihe  attachment  are  a  supponing  block,  a  swinging 
bail  mounted  thereon,  a  contact  arm  connected  with  the 
bail,  a  contact  button,  the  arm  and  button  forming  parts  of 
an  electrical  circuit,  and  a  cut-off  button  adapted  to  be 
interposed  between  the  contact  arm  and  contact  button, 

649,371.  Ground  Plug  for  Electrical  Switchboards. 
Wallace  I.  Stockdon,  Orange,  Va.  Application 
filed   February    16,    1900. 

The  ground  plug  cam  prises  circuit-closing  sections 
normally  insulated  irom  ea  h  other  and  arranged  to  fjrm 
electrical  union  or  contact  when  the  plug  is  in  position  in 
the  switchboard  socket,  and  a  local  circuit  of  which  the 
sections  form  the  terminals,  such  circuit  containing  a  bat- 
tery and  sounder  and  being  arranged  for  operation  inde- 
pendently of  tbe  current  of  the  main  circuit. 

649,388.  Lightning  Arrester.  Alexander  J.  Wurts, 
Pittsburg,  Pa.,  assignor  to  the  Weslinghouse 
Electric  and  Manufacturing  company  of  Penn- 
sylvania.    Application   filed  June  8,   1899. 

The  arrester  comprises  a  base  block  of  non-conducting 
material,  a  terminal  plate  embedded  therein,  a  plurality 
of  terminal  strips  also  embedded  in  the  base  block  and 
severally  separated  from  the  terminal  plate  by  spark  gaps, 
and  a  plurality  of  resistance  rods  having  their  inner  ends 
respectively  connected  to  the  outer  ends  of  the  terminal 
strips  and  their  outer  ends  joined  to  a  circuit  terminal . 
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649,390.  Battery  Connection.  George  F.  Atwood, 
Chazy,  N.  V.,  assignor  of  one-half  to  William 
W.  Wood,  Wood's  Falls,  N.  Y.  Application 
filed  June  7.   1899. 

An  improved  form  of  battery  connecton  is  desepbed. 

649,398.  Primary  Electric  Battery.  Victor  J.  Bus- 
son,  Paris,  France.  Application  filed  Novem- 
ber iS,   1898. 

In  the  bitlery  are  a  negat've  electrode  consisting  in  an 
agglomeration  of  metallic  rxide  and  carbon  moistened 
with  a  metallic-sulphate  soluti  m.  and  a  posifve  electrode 
consisting  of  the  same  metal  as  that  which  forms  the  base 
of  the  sulphate  solution. 
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Lieutenant  J.  B.  Cahoon,  President  Na- 
tional Electric  Light  Association. 

James  Blake  Cahoon  of  Syracuse,  N.  Y.,  the  new 
president  of  the  National  Electric  Light  association, 
is  exceptional!}  well  equipped  for  the  honorable  po- 
sition in  which  his  fellow-members  have  placed  him. 
He  has  had  technical  training  and  experience  in 
applied  electricity:  he  is  well  versed  in  the  control 
of  electrical  properties  by  years  of  practical  work, 
and  he  is  especially  conversant  with  the  municipal- 
ownership  problem,  having  appeared  as  the  cham- 
pion of  the  rights  of  the  central-station  companies 
On  many  occasions.  In  a  word.  Lieutenant  Cahoon 
is  a  consulting  and  operating  engineer  and  a  prac- 
tical man  of  affairs  combined;  and  the  association 
has  chosen  wisely  in  selecting  him  as  its  president. 

Lieutenant  Cahoon  graduated  from  the  United 
States  Naval  Academy  at  Annapolis  in  1879,  and  is 
thus  one  of  the  considerable  number  of  former  navy 
officers  who  have  achieved  prominence 
in  the  electrical  field.  He  served  on  the 
U.  S..S.  Vandalia  on  the  North  Atlantic 
station  until  1881  and  was  afterward 
transferred  to  the  U.  S.  S.  Brooklyn,  on 
the  South  Atlantic  station,  where  he 
served  until  1884.  taking  part  in  the  Tran- 
sit-of-Venus  expedition  in  Patagonia  in 
1882.  He  received  further  technical 
training  in  the  United  States  Torpedo 
School,  from  which  he  graduated  in 
1885.  He  was  one  of  five  selected  to  take 
a  post-graduate  course  at  that  school  in 
electricity.  During  this  time  Lieutenant 
Cahoon  suffered  such  a  serious  injury  to 
the  sight  of  his  right  eye.  while  conduct- 
ing searchlight  experiments,  that  he  was 
ultimately,  in  lSSj,  impelled  to  retire 
from  the  service. 

In  the  latter  part  of  the  year  last  men- 
tioned Lieutenant  Cahoon  became  con- 
nected with  the  Thomson-Houston  Elec- 
tric company  as  manager  of  the  expert 
department.  He  retained  this  connec- 
tion with  the  company  for  five  years,  and 
at  the  same  time  was  also  made  success- 
ively engineer-in-charge  at  the  Lynn 
(Mass.)  works  and  of  the  railway,  marine 
and  special-production  departments,  ef- 
fecting the  reorganization  of  these  depart- 
ments and  placing  them  on  a  working  ba- 
sis. Subsequently  he  became  engineer 
for  the  local  companies'  committee,  hav- 
ing engineering  charge  of  the  local  light- 
ng  companies  in  which  the  General  Elec- 
tric company  (into  which  the  Thomson- 
Houston  company  had  in  the  meantime 
been  merged)  held  a  controlling  interest. 

Lieutenant  Cahoon  left  the  General  Electric  com- 
pany in  May.  1895.  to  become  general  manager  of 
the  electric-light,  gas.  water  and  street-railway  com- 
panies in  Elmira.  N.  Y.  These  properties  had  re- 
cently come  .under  the  control  of  the  Mutual  Life 
Insurance  company  and  were  greatly  in  need  of  a 
thorough  overhauling  and  reconstruction  to  bring 
them  up  to  a  proper  paying  basis.  As  no  money 
was  forthcoming  to  do  this  work  at  once,  it  became 
necessary  to  pay  for  the  improvements  out  of  the 
earnings.  An  onerous  task  was  thus  put  upon 
Lieutenant  Cahoon's  shoulders,  and,  although  prog- 
ress was  necessarily  slow,  the  work  was  finally  ac- 
1  ompiished  in  the  face  of  many  obstacles.  About 
half  a  million  dollars  was  expended  in  betterments 
in  Elmira.  and  after  4V2  years  of  hard  work.  Lieu- 
tenant Cahoon's  undertaking  was  satisfactorily  ac- 
complished. 

More  recently  Lieutenant  Cahoon  has  taken  up 
engineering  work  while  still  retaining  an  interest  in 
central-station  properties.  He  was  selected  to  de- 
sign and  build  a  4.000-horsepower  plant  at  Syracuse. 
However,  this  plan  was  given  up  upon  the  purchase 
of  the  existing  electric-light  company's  property  by 
the  syndicate  with  which  the  subject  of  this  sketch 
was  connected.  Mr.  Cahoon  is  now  located  in  Syra- 
cuse as  a  consulting  engineer  and  is  also  vice-presi- 
dent of  the  Oneida  Light  and  Power  company.     In 


addition,  he  is  taking  up  the  management  of  light- 
ing properties.  He  is  a  veteran  of  the  Spanish- 
American  war  and  is  a  member  of  the  Military 
Order  of  Foreign  Wars,  the  American  Society  of 
Mechanical  Engineers  and  the  American  Institute 
of  Electrical  Engineers.  The  remembrance  of  Mr. 
Cahoon's  appearance,  with  H.  L.  Doherty.  before 
the  League  of  American  Municipalities  in  Syracuse 
last  year,  and  his  valiant  statement  of  the  central- 
station  owner's  position  against  well-nigh  over- 
whelming opposition,  is  still  fresh  in  the  minds  of 
electrical  men. 


Electrical  Exports  to  Mexico. 

That  Mexico  is  every  year  becoming  a  more  at- 
tractive field  for  the  American  electrical  exporter  is 
evident  from  a  comparison  of  the  exports  of  elec- 
trical goods  to  that  country  during  the  last  two 
fiscal  years.  During  the  fiscal  year  1898  the  ex- 
ports of  electrical  machinery  amounted  to  $55,693, 
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increasing  to  $131,730  during  the  fiscal  year  1899. 
Instruments  and  apparatus  for  scientific  purposes, 
under  which  classification  are  included  telegraph, 
telephone  and  other  electrical  instruments,  were 
exported  during  the  fiscal  year  1898  to  the  value 
of  $287,270,  increasing  to  $429,188  during  the  last 
fiscal  year. 

In  view  of  this  decided  increase,  and  the  evident 
desire  on  the  part  of  American  manufacturers  to 
get  a  still  better  foothold  in  Mexico,  a  few  sug- 
gestions relative  to  trade  conditions  there  may  not 
be  without  interest.  At  the  outset  it  may  be  well 
to  state  that  port  charges  and  regulations,  together 
with  customs  tariffs,  have  a  great  deal  to  do  with 
ihe  extension  of  American  commerce  in  foreign 
countries-  The  necessity  for  the  proper  packing 
of  all  merchandise  at  the  place  of  shipment  has 
been  emphasized  repeatedly,  and  should  not  be 
forgotten.  It  has  also  been  shown  how  necessary 
it  is  to  comply  with  all  orders,  giving  strict  atten- 
tion to  details,  so  as  to  satisfy  the  foreign  buyer  and 
his  customer. 

In  order  to  facilitate  the  handling  of  merchan- 
dise shipped  at  points  in  the  United  States,  and  in- 
tended for  markets  in  various  parts  of  Mexico,  the 
Mexican  Central  railway,  terminating  at  Juarez, 
has  a  customs  department,  which  attends  to  all 
details  of  entry  and  ultimate  consignment.  At  a 
comparatively  small  .cost,  a  great  deal  of  time  and 
many  fines  are  saved  to  shippers  in  the  United 
States.  When  goods  are  shipped  in  care  of  a  cus- 
toms broker,  it  is  necessary  to  indorse  the  follow- 


ing documents  for  customs  purposes:  Copy  of  the 
bill  of  lading  (the  original  bill  of  lading  is  sent  to 
the  consignee  in  order  to  secure  delivery  from  rail- 
road at  the  point  of  destination  in  Mexico);  copy 
of  the  packing  list;  copy  of  the  commercial  invoice 
signed  by  the  shipper.  (A  pro  forma  consular  in- 
voice signed  by  the  shipper  may  be  substituted 
for  the  last  two  documents.)  The  description  of 
all  merchandise  should  be  accurate,  to  facilitate 
clearance.  The  material  of  which  a  package  is 
composed  should  be  mentioned,  and  the  object, 
and  use,  and  kind  and  number -of -package  should 
be  given;  and  whether  it  is  box,  barrel,  crate  or 
bale,  and  the  gross,  net  and  legal  weight.  Some 
articles  pay  duty  on  net  weight  and  others  on  the 
gross  and  legal  weights,  and  should  be  packed  ac- 
cordingly. By  gross  weight  is  understood  the 
weight  of  the  merchandise  with  all  its  wrappings  and 
cases,  exterior  and  interior,  without  allowing  for 
packing,  filling  and  hoops.  By  legal  weight  is 
understood  the  weight  of  the  merchandise,  including 
only  the  interior  cases,  wrappings,  cases  or  boxes 
of  wood  or  tin  in  which  the  merchandise 
may  be  packed  inside  of  the  exterior 
package  which  serves  as  the  general  re- 
cptacle.  By  net  weight  is  understood  the 
intrinsic  weight  of  the  merchandise  with- 
out cases,  packing  or  wrappings. 

It  is  very  necessary  to  be  exact  in  giv- 
ing the  class  and  weight  of  merchandise. 
When  importations  are  declared- at  less 
tnan  the  actual  weight,  or  are  found  upon 
inspection  to  be  subject  to  a  higher  rate 
of  duty  than  that  declared,  a  fine  is  im- 
posed by  the  collector  of  customs  The 
fine  is  equivalent  to  double  the  duty  on 
the  amount  of  weight  in  excess  of" that 
declared,  and  double  the  duty  on  the 
whole  weight  of  the  articles  wrongly  de- 
clared. 

The  following  entries  serve  to  illustrate 
how  various  articles  in  a  consignment 
should  be  defined  in  order  to  facilitate 
clearances: 

Belting— State  whether  or  not  it  is  a 
portion  of  machinery  by  which  it  is  ac- 
companied. 

Lamps — State  whether  brass,  iron  or 
electric. 

Machinery— State  whether  agricultural 
or  otherwise,  and  whether  electric,  steam 
or  hydraulic. 

The  name,  initials  or  mark  of  consignee 
should  be  carefully  placed  upon  each 
package;  the  destination  should  be  clearly 
indicated  and  the  packages  should  be 
numbered  in  order. 

In  conclusion,  it  may  be  said  that 
American  manufacturers  make  a  mistake 
in  trying  to  impose  their  own  methods 
of  doing  business  on  merchants  in  Mex- 
ico. European  exporters  cater  to  the  cus- 
toms and  wishes  of  their  buyers,  and  by 
so  doing  are  at  a  great  advantage  with 
people  whose  habits  are  so  difficult  to 
change.  _________^^^_  T. 

Chicago    Electrical    Association's    An- 
nual Dinner. 

About  30  men  connected  with  electrical  pursuits 
in  Chicago  attended  the  annual  dinner  of  the  Chi- 
cago Electrical  association,  held  on  the  evening  of 
May  18th  at  the  Victoria  Hotel.  George  A.  Damon 
officiated  as  toastmaster,  and  the  following  toasts 
were  responded  to:  "High  Potentials,"  Professor 
P.  B.  Woodworth;  "Grounds,"  F.  S.  Hickok;  "Burn- 
outs," C.  C.  Mattison:  "Red-hots,"  H.  R.  King: 
"Cut-outs."  F.  B.  Badt;  "Flashes,"  H.  Almert: 
"Petticoat  Insulators,"  W.  B.  Hale;  "Brushes."  C. 
E.  DeCrow;  "Energy."  Thomas  G.  Grier:  "Dead- 
beats."  E.  W.  Jewell.  A  letter  was  read  from  J.  M. 
Holiister.  president  of  the  association,  who  is  in  at- 
tendance at  the  Paris  Exposition.  H.  R.  King  was 
chairman  of  the  banquet  committee  which  arranged 
for  the  dinner. 

Among  those  present  at  the  dinner  were  the  fol- 
, owing-named  gentlemen : 

•        H.  Almeit.      ~  S.  Hlllton. 

S.  G.  Arnold.  E.  W.  Je%vell. 

E.  M.  Atwood.  F.  A.  Kftchum. 

F.  B.  Badt.  H.  R.  Kin?. 

A.  M.  Blumenthal.  C.  C.  Mattison. 

G.  A.  Damon.  C.  S.  McMahan. 
C.  E.  D  Crow.  H.  B.  Otis. 

H.  G.  Dimirk.  C.  H.  Roth. 

George  B.  Foster.  R.  F.  Sohucbard'. 

T.  G.  Grier.  A.  Walter. 

W.  B.  Hale.  W.  T.  Waider.  Jr. 

A.  L.  Hivens.  C.  Wiler. 

F.  S.  Hickok.  Prof.  P.  B.  Woodworlh. 

C.  A.  S.  Howlett. 
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NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 


Excellent   attendance,    very    general   interest   and 

practical,  instructive  and  well -discussed  papers 
marked  the  twenty-third  convention  of  the  National 
Electric  Light  association,  held  at  the  Auditorium 
Hotel.  Chicago,  on  Tuesday,  Wednesday  and  Thurs- 
day of  this  week.  President  S.  T.  Carnes  of  Mem- 
phis. Term.,  called  the  opening  -  -  n  to  order  at 
11  a.  m.  on  Tuesday.  May  22d,  and  made  the  follow- 
ing address; 

Presidbn  1  a  Address 

In  opening  the  session  oi  the  twenty-third  conven- 
tion, i  congratulate  you  upon  meeting  again  for  the 
fourth  time  in  the  great  city  of  Chicago,  for  aside 
from  the  natural  advantages  of  these  regular  meet- 
or  the  discus-ion  of  the  various  practical  ques- 
tion- that  most  deeply  interest  us  and  for  the  further 
advantage  of  absorbing  the  ideas  and  practices  of 
the  most  advanced  and  scientific  workers  in  this 
most  wonderful  branch  of  modern  science,  we  have 
here  in  this  great  city  these  most  advanced  workings 
and  up-to-date  practices  practicably  illustrated  in 
a  manner  most  satisfactory  to  the  inquiring  mind 
of  the  average  central-station  manager,  who,  in  the 


looking  young  provincial,  was  curious  to  know 
something  of  his  origin  and  history,  and  undertook 
to  engage  him  in  conversation.  He  applied  a  num- 
ber of  questions,  and  while  the  boy  looked  rather 
intelligently  at  him,  he  made  no  answer.  Then  the 
man  asked  him.  "Are  you  deaf  and  dumb?"  The 
boy  shook  his  head,  but  answered  not  a  word. 
"Then  you  must  be  a  fool,"  said  the  man.  "There 
now.  dad."  cried  the  boy,  "they  have  found  me  out 
already,    and    1    never    opened    my    mouth." 

Your  indiscreet  indulgence  in  this  compliment,  at 
the  expense  of  your  better  judgment,  constrains  me 
to  confess  that  I  became  sufficiently  inoculated  with 
that  same  unaccountable  nerve  to  entertain  seriously 
the  idea  of  making  an  effort  to  deprive  you  of  the 
advantages  of  meeting  in  Chicago,  by  calling  this 
session  in  my  own  native  city  of  Memphis,  with 
naught  to  recommend  it  but  its  natural  southern 
hospitality,  warm  as  its  summer  sun.  genuine  as  its 
native  corn  juice,  and  as  refreshing  as  its  world- 
renowned  mint — the  combination  of  which  has  the 
happy  tendency  to  produce  an  absolutely  irresist- 
able  power  factor  in  the  establishment  of  fraternal 
affection  and  brotherly  love.  A  more  mature  re- 
flection, however,  convinced  me  that  1  would  have 


opportunity  to  look  into  the  method  of  conducting 
the  business  and  would  gladly  add  such  explanations 
as  might  be  required. 

Photometric  Values  of  Arc  Lamps 
The  greater  part  of  the  time  of  Tuesday  morning's 
session  was  taken  up  by  the  reading  and  discussion 
of  a  partial  report  of  the  committee  appointed  to 
investigate  the  photometric  values  of  arc  lamps. 
This  was  a  progress  report,  and  an  abstract  of  it  is 
given  on  pages  333  and  334.  Mr.  H.  L.  Doherty  read 
a  brief  report,  and  supplementary  statements  were 
made  by  Professors  W.  E.  Goldsborough  and  C.  P. 
Matthews  of  Purdue  Universfty.  On  motion,  the 
committee  was  thanked  and  directed  to  continue 
■  ts  investigation.  Those  participating  in  the  dis- 
cussion were  the  gentlemen  named  and  Samuel  Sco- 
vil  of  Cleveland,  H.  A.  Wagner  of  St.  Louis,  H. 
W.  Hillman  of  Schenectady,  N.  Y.,  John  F.  Gil- 
christ of  Chicago,  Professor  W.  L.  Robb  of  Hart- 
ford, Conn.,  H.  H.  Wait  of  Chicago  and  Mr.  White 
of  Cincinnati. 

Tuesday  Afternoon 
Two  papers  were  read  at  the  Tuesday  afternoon 
session.     The  first  was  by  Harry  J.   Frith  of  Wat- 


rity  of  cases,  perhaps,  holds  his  position,  not 
for  his  original  knowledge  of  the  science,  but  for 
In-  ability  to  utilize  this  knowledge  so  absorbed  for 
the  benefit  of  his  stockholders,  whose  investments 
are  made  solely  with  the  view  of  the  returns. 

I  am  sensible  of  the  contrast  between  this  session 
and  your  previous  ones,  and  especially  the  twenty- 
first  and  twenty-second,  just  preceding,  when  we 
1  pp  idi  d  over  by  gentlemen  of  marked  ability 
and  bcientific  attainments,  and  whose  opinions  car- 
ried  all  that  weight  and  value  to  which  their  own 
eminent  success  entitled  them,  while  your  present 
presiding  officer  represents  that  class  of  smaller 
central-station  managers,  who  while  in  some  sort 
veterans  in  the  business  management,  are  yet  nco- 
phytes  in   the  science. 

I   appreciate  to  the  fullest  the  compliment  of  be- 
ing placed  at  the  head  of  this  organization,  notwith- 

ng  the  fact  thai  1  accepted  the  honor  as  one 
to  my  section  of  the  country,  the  South,  and  not 
to  myself  individually,  for  I  am  fully  cognizant  of 
my  inability  to  reflect  any  credit  upon  the  organiza- 
tion which  has  already  obtained  such  a  high  stand- 
ard. My  case  is  not  so  exaggerated!  perhaps,  but 
it  remind-,  me  of  the  story  of  the  country  boy  wh09l 
father  took  him  to  the  city  for  the  first  time.  Me 
explained  to  this  boy  that  there  was  a  great  difTer- 
between  the  manners  and  customs  of  the  peo- 
ple * . f  the  metropolis  and  those  in  the  rural  dis- 
tricts, and  that  while  he  must  sec  and  hear  all  that 

1  he  ntusl  refrain  from  talking  or  engaging 
in  conversation,  for  fear  it  might  be  discovered  that 
hi  was  a  green  country  fool.  The  boy,  fully  im- 
pressed '-'.nli  this  advice,  resolved  to  follow  it  im- 
plicitly. A  good-natured  city  gentleman,  observ- 
ing   the   verdant    hue   of   this    somewhat    remarkable 
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to  deprive  myself  of  the  pleasure  of  showing  you 
the  livest  city  in  the  South,  by  consulting  your  better 
interests  and  coming  to  Chicago,  as  originally  in- 
tended. In  this,  I  am  sure,  we  have  lost  nothing, 
for  I  find  that  the  wideawake,  up-to-date,  progres- 
sive, whole-souled,  all-around  good  fellows  of  the 
electrical  fraternity  here  have,  with  their  usual  en- 
terprise and  accustomed  hospitality,  made  every 
provision  for  our  entertainment  and  pleasure;  and 
when  the  programme  is  announced  I  predict  that 
the  power  factor  of  good  fellowship  will  be  so  fully 
established  with  the  same  high  efficiency  which  has 
always  characterized  this  famous  city  that  we  will 
be  unanimous  in  offering  the  least  possible  resist- 
ance. 

Believing  that  the  papers,  which  have  been  pre- 
pared by  several  gentlemen  in  response  to  urgent 
request,  wll  cover  subjects  of  most  interest  to  the 
greatest  number  present,  at  this  time,  I  refrain  from 
offering  any  further  recommendations  than  a  care- 
ful  consideration   and  a  free   discussion   of  them. 

I    now   declare  this  convention   formally   opened. 

Letters  and  Invitations. 

Letters  of  regret  from  the  following-named  gentle- 
men, who  were  unable  to  be  present  at  the  meeting, 
were  read:  Elihu  Thomson,  Lynn,  Mass.;  Nikola 
Tesla,  New  York;  Professor  Edward  L.  Nichols, 
Ithaca,  N.  Y. ;  Professor  Henry  T.  Bovey,  Mon- 
treal, Can.;  C.  Crompton,  London,  England;  E.  T. 
Peck.  Brooklyn,  N.  Y. 

A  letter  from  President  Samuel  Instill  of  the 
Chicago  Edison  company  was  read.  It  invited  dele- 
gates to  visit  the  new  building  of  the  company  at 
1  jg  Adams  street  at  any  time  during  their  stay  in 
the  city,  saying  that  the  company  would  afford  every 


seka,  111.,  and  treated  of  the  'Utilization  of  Exhaust 
Steam  for  Heating."  Colonel  F.  A.  Copeland  of 
La  Crosse,  Wis.,  supplemented  the  paper  by  a  de- 
scription of  his  hot-water  heating  plant  operated  as 
an  auxiliary  to  a  central  station.  Considerable  dis- 
cussion followed. 

W.  L.  Abbott  of  Chicago  then  read  his  paper 
on  "Operating  Economies  in  Central-station  Prac- 
tice." This  paper  is  printed  in  this  issue  of  the 
Western  Electrician.  It  was  listened  to  with  much 
interest  by  the  large  audience  present  and  was  dis- 
cussed by  Samuel  Scovil.  the  author,  H.  L.  Doherty, 
Professor  D.  C.  Jackson,  J.  B.  Cahoon,  Mr.  Be- 
ment  and  others.  Mr.  Doherty  moved  that  a  com- 
mittee be  appointed  to  determine  the  best  method 
of  analyzing  fuel  gas  (a  subject  touched  upon  in 
Mr.   Abbott's  paper),   and  the  motion  was  carried. 

Standardization  of  Apparatus 

Professor  W.  L.  Robb  of  Hartford,  Conn.,  read 
the  following  report  from  the  committee  on  the 
standardization   of  electrical   apparatus: 

"At  the  preceding  convention  of  the  association, 
held  in  New  York,  May,  1899,  Mr.  Paul  Spencer  of 
Newark,  N,  J.,  chairman  of  the  committee  on  stand- 
ard specifications  for  electrical  apparatus,  presented 
a  report.  This  report  approved  of  the  work  then 
being  carried  on  by  a  committee  of  the  American 
Institute  of  Electrical  Engineers  in  standardizing  ap- 
paratus, and  recommended  that  it  should  be  the  basis 
of  any  similar  action  on  the  part  of  this  association, 
so  far  as  technical  matters  are  concerned.  Since 
that  time  a  final  report  has  been  accepted  and  pub- 
lished by  the  Institute,  the  classification  and  rating 
of  the  various  kinds  of  electrical  apparatus  being 
defined  in  considerable  detail.     This  report  was  very 
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well  received  and  has  already  been  formally  approved 
by  most  of  our  prominent  manufacturing  companies 
and  engineers.  Although  only  published  a  few 
months,  its  recommendations  are  now  commonly 
recognized  and  followed.  It  is  generally  conceded, 
even  by  its  critics,  that  the  report  is  impartial,  as 
well  as'  substantially  correct,  and  that  its  general 
adoption  will  be  a  great  benefit  to  the  many  inter- 
ests affected  by  it. 

"Your  committee  believes  that  the  approval  of 
that  report  by  the  National  Electric  Light  associa- 
tion would  be  a  powerful  influence  in  securing  its 
universal  acceptance,  and  recommends  that  such 
action  be  taken. 

"The  same  committee  of  the  Institute  is  now  work- 
ing in  co-operation  with  a  committee  of  the  Ameri- 
can Society  of  Mechanical  Engineers  to  secure  a 
standardization  of  the  sizes,  speeds  and  armature 
cores  of  direct-connected  engines  and  dynamos,  thus 
avoiding  the  confusion  which  now  exists  regarding 
these  matters.  Considerable  progress  has  already 
been  made,  and  it  is  hoped  that  these  committees 
will  be  able  to  secure  the  much-desired  uniformity. 
This  is  in  line  with  the  report  already  made,  and 
will  probably  commend  itself  to  the  association  as 
being  worthy  of  approval. 

"Regarding  the  advisability  of  preparing  standard 
specifications — a  matter  that  has  been  discussed  be- 
fore the  association  several  times — there  are  differ- 
ences of  opinion,  and  it  is  well  to  have  the  technical 
questions  settled  before  taking  up  the  commercial 
ones,  but  it  would  appear  that  the  former  will  be 
formulated  and  accepted  in  the  near  future,  so  that 
the  lime  would  be  ripe  for  at  least  considering  the 
latter.  It  is  wise  to  go  rather  slowfy  in  these  direc- 
tions, but  it  is  satisfactory  to  know  that  steady  ad- 
vance is  being  made." 

On  motion  of  Mr.  Cahoon  the  committee's  report 
was  adopted.  This  action  places  the  association  on 
record  as  indorsing  the   Institute's   classification. 

Wednesday  Morning. 

The  reading  and  discussion  of  the  paper  on  "Uni- 
form Accounting,"  by  Lieutenant  James  Blake  Ca- 
hoon of  Syracuse,  N.  Y.,  occupied  the  entire  ses- 
sion. The  discussion  was  exhaustive  and  partici- 
pated in  by  II.  L.  Doherty.  St.  Paul.  Minn.;  W. 
Worth  Bean.  St.  Joseph,  Mich.;  Samuel  Instill.  Chi- 
cago: George  B.  Neal.  Charlestcwn.  Mass.;  Edwin 
R.  Weeks,  Kansas  City;  F.  Ellwood  Smith.  Somer- 
-\  ille.  Mass.;  Ernest  H.  Davies.  Williamsport,  Pa.; 
Samuel  Scovil,  Cleveland;  Walter  M.  Anthony,  Chi- 
cago, and  W.  McLea  Walbank  of  Montreal,  Can. 
The  subject  is  closely  allied  with  municipal-owner- 
ship problems,  and  the  whole  subject  was  gone  over. 
Mr.  Insull  declared  himself  to  be  strongly  in  favor 
of  uniform  and  public  accounts,  that  the  people  may 
see  exactly  what  the  profits  of  the  electric-lighting 
business  are  in  the  case  of  each  company.  If  mu- 
nicipal ownership  must  come,  he  said,  let  the  business 
of  the  central-station  company.be  bought  out  by  the 
city  at  a  fair  valuation,  determined  by  an  equitable 
system  of  accounting. 

On  motion  of  Mr.  Scovil  the  following  resolu- 
tion was  adopted: 

"Resolved.  That  it  is  the  sense  of  this  association 
that  the  president  and  executive  committee  appoint 
a  committee  to  formulate  a  system  of  uniform  ac- 
counting, and  that  this  committee  proceed  with  its 
work  as  promptly  as.possible,  so  as  to  put  the  sys- 
tem of  accounting  to  be  recommended  by  the  com- 
mittee in  printed  form  in  the  hands  "of  the  members 
of  the  association,  so  that  the  report  may  be  dis- 
cussed intelligently  at  the  next  annual  meeting  ol 
the  association." 

Wednesday  Afternoon. 

This  session  of  the  convention  was  long  and  im- 
portant. Professor  Robb  read  his  paper  on  "Series 
Enclosed  Alternating  Arc  Lights  for  Street-light- 
ing Service."  and  a  long  discussion  ensued,  in  which 
H  H.  Wait  of  Chicago.  M.  E.  Turner  of  Cleveland, 
W.  S.  Hine  of  Chicago,  H.  W.  Hillman  of  Schenec- 
tady. W.  F.  White  of  Cincinnati,  T.  E.  Smith  of 
Somerville.  Mass.,  P.  D.  Wagoner  of  Schenectady, 
H.  A.  Wagner  of  St.  Louis    and  others  took  part. 

The  president  appointed  Samuel  Insull  of  Chicago. 
Chailes  R.  Huntley  of  Buffalo  and  E.  R.  Weeks  of 
Kansas  City  as  the  committee  on  nominations. 

The   following   resolution  was  adopted: 

"The  National  Electric  Light  association,  repre- 
senting, in  the  capacity  of  its  membership.  $300,000.- 
000  invested  in  the  development  of  electrical  indus- 
tries, in  annual  convention  assembled,  has 

"Resolved,  That  the  National  Electric  Light  as- 
sociation, feeling  the  great  interest  in  the  establish- 
ment of  a  laboratory  which  would  be  able  to  impar- 
tially furnish  authoritative  standards,  earnestly  rec- 
ommends the  passage  by  Congress  of  the  bill  provid- 
ing for  the  establishment  of  a  national  standardiza- 
tion bureau." 

Mr.  Henry.  L.  Doherty  of  New  York  then  read 
a  paper  on  "Equitable.  Uniform  and  Competitive 
Rates."  This  aroused  a  lively  discussion,  in  which 
L.  A.  Ferguson.  John  F.  Gilchrist  and  Walter  M. 
Anthony  of  Chicago  took  part.  Mr.  Doherty  criti- 
cized the  Wright  demand-meter  system  of  charging, 
and  the  Chicago  Edison  men,  who  use  this  system, 
defended  it. 

Standard  Candlepower  of  Incandescent  Lamps. 

On  Thursday  morning  the  report  of  the  committee 
on  standard  candlepower  of  incandescent  lamps  was 
read  as  follows:  __ 

[Continued  on  fage  S4°-J 


Photometric  Values  of  Arc  Lamps.' 

The  committee,  composed  of  Henry  L.  Doherty, 
W.  E.  Goldsborough  and  J.  Q.  Brown,  appointed 
to  investigate  the  photometric  values  of  arc  lamps, 
presented  a  progress  report  at  the  Chicago  meeting 
of  the  National  Electric  Light  association  last  week. 
Through  the  good  offices  of  Purdue  University, 
Lafayette,  Ind..  the  committee  has  been  able  to  take- 
advantage  of  the  excellent  laboratory  facilities  af- 
forded by  the  School  of  Electrical  Engineering  in 
that  institution,  of  which  Professor  Goldsborough 
is  the  director. 

The  tests  outlined  by  the  committee  are  of  a  very 
extensive  character,  and,  should  they  be  carried  to 
a  finish,  a  store  of  useful  data  will  be  given  to  the 
electrical-engineering  profession.  Arc-lamp  manu- 
facturers and  manufacturers  of  carbons  throughout 
the  country  have  come  to  the  assistance  of  the  com- 
mittee, and  the  report  mentions  receipt  of  apparatus 
from  the  Adams-Bagnall  Electric  company,  Helios- 
Upton  company,  Manhattan  General  Construction 
company,   General   Electric  company,  Jandus   Elec- 


At  (D)  is  shown  a  long  wooden  cylinder,  upon 
which  is  wrapped  the  paper  to  receive  the  records 
of  the  test.  These  records  are  made  by  an  electro- 
magnetic device  (R),  which  punctures  the  paper 
whenever  an  electric  circuit  is  closed  at  the  button 
(B). 

The  observer,  seated  before  the  photometer,  in  a 
closely  screened  enclosure,  operating  with  one  hand 
the  windlass,  and  with  the  other  the  push-button,  is 
enabled  to  take  settings  with  relatively  great  rapid- 
ity and  accuracy.  At  a  point  200  centimeters  to  the 
right  of  the  photometer  disk,  a  reserve  standard 
is  mounted  on  an  arm,  which  may  be  swung  into 
a  position  in  line  with  the  bar.  This  reserve  stand- 
ard was  carefully  evaluated  once  for  all  in  terms 
of  the  Hefner  lamp.  To  determine  the  intensity  of 
the  secondary  standard  (S),  it  is.  only  necessary  to 
turn  the  reserve  into  position,  and  record  a  series 
of  readings  in  the  same  way  as  for  the  arc.  This 
operation  is  carried  out  at  the  end  of  each  test,  or 
more  frequently,  if  any  change  has  been  made  in 
the  temporary  standard.     Thus,  it  will  be  seen  that, 
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FIG.  1.   PHOTOMETRIC  VALUES  OF  ARC  LAMPS. 


trie  company.  General  Incandescent  Arc  Lamp 
company,  C.  J.  Toerring  company.  Sterling  Arc 
Lamp  company,  Lea  Manufacturing  company, 
Standard  Thermometer  and  Electric  company, 
Schirt,  Jordan  &  Co.,  Hugo  Reisinger  and  the  Na- 
tional Carbon  company. 

After  a  report  on  the  moneys  expended  in  the 
progress  of  this  work  and  an  acknowledgment  of 
the  generosity  of  the  members  of  the  association 
who  have  contributed  to  the  arc-light  fund,  there 
follows  a  letter  from  Professor  Goldsborough,  in 
which  he  outlines  the  scope  of  the  tests  and  trans- 
mits the  report  of  Professor  C.  P.  Matthews,  photo- 
metrist  for  the  committee. 

Professor  Matthews  first  acknowledges  the  valua- 
ble assistance  rendered  by  six  senior  students  of 
the  School  of  Electrical  Engineering  at  Purdue  Uni- 
versity, Messrs.  G.  H.  Kelsay,  A.  B.  Golden,  L. 
W.  Cromwell,  O.  F.  Slimp,  P.  B.  Sawyer  and  C. 
Branigan.  He  then  goes  into  a  detailed  description 
of  the  methods  and  devices  perfected  by  him  to 
minimize  the  errors  and  uncertainties  arising  in 
arc-light  photometry.  The  most  unique  of  these 
is  the  adoption  of  two  mirrors,  instead  of  one,  to 
direct  the  light  from  the  source  of  the  photometer. 
These  mirrors  are  placed  on  opposite  sides  of  the 
arc,  and,  as  a  result,  the  illumination  of  the  pho- 
tometer disk  is  rendered  fairly  uniform.  Thus  the 
fluctuations,  so  troublesome  when  measurements 
are  made  in  the  usual  way,  with  a  single  mirror, 
are  greatly  reduced.  The  color  difference  is  also 
lessened  by  the  use  of  a  rotating  sectored  disk  of 
very  small  angular  aperture.  This  diminishes  the 
apparent  illumination  of  both  sides  of  the  photo- 
metric field  to  a  point  where  trie  color  difference 
ceases  to  be  troublesome.  Another  device  for  less- 
ening the  labor  of  the  process  and  also  the  retinal 
fatigue  is  the  recording  drum.  This  has  been  al- 
ready described,  but  in  these  tests  it  has  been  used 
with  an  electromagnetic  recorder,  which  somewhat 
enhances  its  usefulness.  To  test  the  efficacy  of  this 
combination  of  devices  in  eliminating  errors  peculiar 
both  to  the  source  and  to  the  method,  readings  were 
made  by  a  number  of  observers.  These  measure- 
ments, which  show  a  very  satisfactory  agreement, 
demonstrate  that  the  end  sought  has  been  accom- 
plished and  that  personal  and  other  errors  are  not 
greatly  in  excess  of  those  met  with  in  the  pho- 
tometry of  steady  and  monochromatic  sources. 

Reference  to  Fig.  1  will  5  how  the  disposition  of  the 
apparatus,  as  used  in  these  tests. 

The  two  mirrors  (M)  (M')  are  mounted  at  the 
extremities  of  iron  arms  and  are  suitably  counter- 
balanced, as  shown.  The  arc  is  fixed  in  the  center  of 
rotation  at  (a),  and  light  is  incident  upon  the  pho- 
tometer disk  at  (c).  by  the  two  paths  shown  in 
clotted  lines,  direct  light  from  the  arc  being  cut  out 
by  a  screen  not  shown  in  the  figure.  This  plan 
necessitates  a  fixed  photometer  (P),  and.  in  order 
that  a  variable  illumination  may  be  produced  to 
balance  that  due  to  the  arc,  a  cord  and  windlass  (W) 
are  arranged,  permitting  the  observer  to  move 
with  facility  the  secondary  standard  (S),  which  is 
an  incandescent  lamp. 

1  Abstract  of  report  presented  to  National  Electric  Light  asso- 
ciation, May  22,  igoo. 


should  the  lamp  under  test  be  found  particularly 
weak  at  certain  angles,  the  limit  of  the  bar  mighi 
be  reached  in  the  attempt  to  get  a  setting.  In  such 
a  case,  it  is  necessary  to  stop  down  the  temporary 
standard,  and  to  again  refer  it  to  the  reserve.  It 
may  be  added  that  the  reserve  is  never  allowed  to 
burn  more  than  a  few  minutes,  and  cannot  possibly 
deteriorate  under  such  conditions  of  use. 

With  this  disposition  of  the  mirrors,  the  angle 
of  incidence  at  the  photometer  disk  is  constant.  In 
Fig.  1  this  angle  is  shown  at  more  than  twice  its 
actual  value,  in  order  to  reduce  the  length  of  the 


FIG.  2.       PHOTOMETRIC    VALUES    OF    ARC    LAMPS. 

drawing.  The  real  value  of  this  angle  was  50  54'. 
To  make  a  correction  for  this  lack  of  normal  inci- 
dence would  mean  the  division  of  the  intersities  as 
found  by  the  cosine  of  5°  54'.  or  0.9947.  Failure  to 
do  this  introduces  an  error  of  about  one-half  of  one 
per  cent.,  which  is  clearly  negligible  in  work  of  this 
character. 

It  is,  of  course,  necessary  in  testing  sources  with 
large  globes  or  shades  to  use  mirrors  of  size  such 
that  the  globe  or  shade  may  be  seen  in  its  entirety 
when  the  eye  is  placed  at  the  point  (c),  Fig.  1;  and 
it  is  further  necessary  that  the  distance  (abc)  should 
be  large. 

It  is  important  to  note  that  the  double-mirror 
method,  while  enormously  diminishing  the  fluctua- 
tion due  to  wandering  of  the  arc.  can  have  no 
effect  on  such  fluctuations  as  are  due  to  variations 
in  length  of  the  arc,  or  to  variations  in  the  current. 

A  preliminary  test  of  much  interest  is  described 
by  the  writer,  as  follows:  "When  an  opalescent  in- 
ner globe  is  used,  the  globe  itself  becomes  more  or 
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less  luminous  !•>  diffusion,  rhe  diffusion  differs 
with  Lin-  height  ol  the  arc  in  the  j-;l< jI>»j.  that  is  to  say, 
with  the  length  of  the  lower  carbon.  To  ascertain 
the  magnitude  of  this  effect,  I  have  carried  through 

three  tests  on  the  same  lamp  and  inner  globe,  and 
also  the  same  carbons,  the  lower  carbons  being  cut 
ssively  to  the  length-  of  4%,  J::i  and  i'i  inches. 
The  results  appear  in  Fig.  -'.  In  every  case  the 
arc    ,va-  placed  at  the  center  of  the   mirror   system. 

"An  inspection  of  these  results  -how-  that  least 
light  is  obtained  with  the  arc  at  the  top  of  the  gl 
and  most  light  when  the  arc  is  at  the  mid-point. 
This  is  explained  in  part  In  the  fact  that,  with  the 
arc  at  the  top.  a  good  pan  of  tin-  luminous  Httx  is 
incident  upon  the  non-  surface  of  the  gas 

cap. 

'While    the    second    ami    third    positions    yield    a 

iderably    increased    flux    of    light    with    a    clean 

they  must  be  considered  a-  impossible  con- 

diti in   practice,   since,   by   the  time   the  arc   has 

descended  to  these  points,  the  globe  has  received  a 
coating.  The  tut  result,  then,  a-  the  lamp  burns, 
is  due  to  an  increase  in  light  flux,  due  to  the  descend- 
ing arc.  and  a  diminution  in  light  flux,  due  to  the 
formation  of  a  coating.  How  this  affects  the  quan- 
tity of  light  emitted,  i.  c.  the  product  of  flux  and 
time  integrated  throughout  the  life  of  the  carbons,  i- 
a  subject  for  future  investigations,  and  involves  the 
questions  of  carbons,   shape  of  globe,  etc. 

'Til  the  tests  which  follow.  I  have  chosen  the 
initial  condition  a-  ihe  simplest  to  obtain,  even 
though  the  light  emitted  may  be  less  than  at  some 
subsequent  period  in  the  life  of  the  carbons. 

"Should  anyone  desire  to  test  a  lamp  for  the  pur- 
110-,.     of    obtaining    comparative    result-,    he    would 


volts,  -even  of  tlie-e  lamp-  lake  an  average  current  of 
4.yo  amperes,  which  mean-  an  average  total  power 
consumption  in  each  lamp  of  539  watts.  With  So 
volts  at  the  arc.  this  power  is  divided  into  [47  watts 
waste  in  the  resistance  coil-  ami  392  watts  in  the 
arc.  The  average  yield  of  light,  expressed  as  mean 
spherical  intensity,  is: 

l  Ipalescent  inner,  no  outer'   =  256   II.  U. 

1  ipalescent  inner,  clear  outer  ^  207  11.  L* 

1  »paK -cent  inner,  opalescent  outer  —  177  11.  LT. 

Hence  the  power  required  to  produce  one  unit  of 
light   m  this  type  of  lamp  is: 

1  Ipalescent  inner,  no  outer'  =  2.10  watts. 

'  Ipalescent  inner,  clear  outer  =  2.66  watts. 

Opalescent   inner,   opalescent  outer  =   3.04  watt-. 

In  conclusion,  attention  may  be  called  to  the  Fad 
that  these  figures  give  the  value  of  this  type  of  lamp 
as  a  light  producer,  and  not  as  a  light  distributor. 
The  efficiency  of  the  type  as  a  distributer  of  light 
can  best  be  found  from  a  consideration  of  the  curves 
01  illumination — a  matter  which  does  not  form  a 
part  of  this  investigation. 

The  second  investigation  reported  deals  with  the 
general  status  of  the  no-volt,  alternating-current, 
enclosed-arc  lamp  in  its  commercial  form.  Condi- 
tion- similar  to  those  described  in  the  preceding 
tests  obtained  throughout  this  investigation.  Seven 
lamps  were  subjected  to  test.  Of  the  results  none 
are  more  instructive  than  those  obtained  on  lamp 
10(1  (Fig.  4). 

The  highly  beneficial  effect  of  a  shade  on  an 
alternating-current  lamp  is  here  well  shown.  The 
large  upward  lobe  of  the  distribution  curve  is  inter- 
cepted and  turned  into  useful  directions.  It  is  to 
be   remembered  that  these  distribution  curves  rep- 
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not  be  under  the  necessity  of  burning  the  lamp  for 
mail)  hours  to  get  the  proper  condition-,  as  he- 
would  necessarily  have  10  do  were  one  of  the  lower 
■  11-    chosi  11    in    these    tests." 

The  first  investigation  taken  up  by  Professor 
Matthews  i-  intended  to  settle  the  status  of  the  no- 
volt,  direct-current,  enclosed-arc  lamp,  a-  found  in 
immercial  form  to-day.  Reports  are  made  upon 
eigiit  different  lamps  of  this  type.  The  tests  were 
made  upon  the  lamps  a-  -en:  by  the  makers,  but 
with   a  certain   uniformity   in   conditions. 

1  hi  -•■  1  onditions  are: 

1.  The   same    brand    of   carbons    throughout. 

2.  An  opalescent  or  milky  inner  and  a  clear  outer 
globe,  a-  supplied. 

3.  An  opalescent  it. iter  anil  an  opal  ground  or 
milky  outer  globe,  a-   supplied. 

Fig.  3  -how-  the  results  of  a  representative  lest 
on  one  of  these  lamp-.  The  regularity  and  relative 
po  ition  of  these  curves  are  indicative  of  the  ac- 
curacy   Ol    the    methods   employed. 

The  curv<  i  show  very  clearly  the  -light  absorption 
of  tin  cleat  outer  am!  the  large  absorption  of  the 
opalescent  outer  The  clear  outer  globe  shows 
diffusion,  a-  it  tend-  to  round  mil  the  curve. 
rhus,  there  are  two  region-  where  curve  II.  ex- 
tends beyond  curve  1.  In  the  case  of  the  opales- 
cent outer  globe,  the  diffusion  i-  so  marked  that 
'In  luminou  intensity  i-  practically  constant 
throughout  a  very  large  -olid  angle.  In  the  higher 
above  the  horizontal,  the  intensity  is  greatly 
ased,  producing  the  effect,  approximately,  of  a 
luminous  sphere  of  equal  intrinsic  brightness.  This 
results  in  tin  elimination  of  shadows,  and  the  pro- 
duction of  a  pleasing  light  for  interiors.  The  qual- 
ity of  huht  i-  also  changed  to  a  considerable  extent. 
through  t In  absorption  of  the  excess  of  violet  rays 
otherwise  very  marked  in  the  light  of  the  arc.  This 
result  i-  attained,  however,  at  a  diminished  efficiency. 
In  this  and  nearly  all  the  curves  with  the  opalesccnl 
outer  globe-,  a  certain  wavy  outline  i-  noticed. 
This   effect    i-   due,   in    large    pari,   to   the    variations 

in   the   diffusive   power   of  the   globe    II -elf        I  hie    find. 

difference  in  thickness  and  translucency  to  a  con- 
siderable  extenl    in    such   globes,   and.   as   the   angli 
of   view   change-,    these   differences    would    tend   to 
distort    the   distribution   curve. 
At  a  common  terminal  electromotive  force  of  no 


resent  the  state  of  affairs  when  the  lamp  is  newly 
trimmed.  As  the  arc  burns  lower,  the  upward  flux 
of  light  is  strengthened  and  the  value  of  the  lamp 
a-  a  light  source  improves,  because  the  shade 
then  reflects  a  larger  flux  of  light  into  useful  direc- 
tions. The  shade  in  this  case  extends  downward  to 
a  plane  about  one-half  inch  above  the  arc.  when 
the  latter  is  at  its  highest  point.  The  horizontal 
intensity  with  shade  is  slightly  less  than  with  clear 
outer  globe,  showing  that  the  latter  strengthens 
this  intensity  by  diffusion  more  than  it  reduces  by 
absorption.  The  increase  in  intensity  from  the  hori- 
zontal to  20°B.  is  very  marked  when  the  shade  is 
employed  in  the  position  here  indicated,  and  these 
arc  angles  of  most  importance  in  street  lighting,  if 
not  in  interiors.  The  mean  hemispherical  intensity 
i-  altered  by  the  substitution  of  tile  shade  for  the 
clear  otiur  globe  in  the  ratio  of  254:169.  or  50  per 
cent,    increase. 

It  is  worth  noting  that  the  curvature  of  this  shade 
is  admirable  for  the  effect  sought.  A  shade  which 
is  concave  outward  will  divert  a  portion  of  the 
luminous  flux  upward,  where  it  is  largely  dissi- 
pated by  absorption. 

As  to  the  efficiency  of  this  type  of  lamp,  the  fol- 
lowing table  gives  a  recapitulation  of  Ihe  power 
measurements  on  the  alternating-current  lamps. 
The  mean  power  consumption  of  seven  lamps  is  417 
watts.  The  average  value  of  the  mean  spherical 
hi  n-ii v  is: 

Willi  clear  outer  globe 159  II,    L- 

Wilh   opalesccnl   outer  globe 130    [I.   U. 

Therefore,  a-  light  producers  the  average  efficiency 
is : 

Willi  clear  outer  globe. ^.<>j 

Willi    opalescent    OUter   globe-- 3. 20 

111  wall-  per  mean  spherical  Hefner  unit.  The  mean 
power  in  the  arc  is  342  watts,  and  in  the  mechanism 
74  walls. 

Relative  Mkrits  of  tub  Direct-current  and  Alter- 
nating current  Lamps. 

Regarding  these  lamps  merely  as  light  producers, 
the  average  direct-current  lamp  yields,  with  opales- 
cent   inner    and    a    clear     outer     globe,    207    II.    U., 

1.  Tin-  computations  for  no  outer  elohe  have  not  the  Same 
va!u*  as  the  others,  for  the  reason  that  the  nuniher  of  such  tests 
was  less. 


whereas  ihe  average  alternating-current  lamp  for 
circuits  of  the  same  pressure  yields  159  H.  U, 
which  give-  the  former  lamp  an  advantage  a-  a 
light  source,  irrespective  of  efficiency,  in  the  ratio 
of  4^:i.s9.  or  30  per  cent.  It  is  pretty  well  demon- 
strated that  ihe  alternating  arc  is.  per  se.  less  cm- 
1  ient  than  the  direct-current  arc.  Just  what  tin 
proper  rati,,  may  lie  is  a  matter  for  physical  rc- 
search,  and  vane-  with  several  factors,  such  as  cur- 
rent density,  wave  form,  etc.  We  have  no  data  ill 
these  investigations  to  furnish  reliable  information 
•  ii  1I11-  point,  as  there  are  too  many  variable  condi- 
tions met  in  the  lamp-,  as  found  in  their  commercial 
form. 

Comparing  the  average  performance  of  the  lamps 
in  the  first  series  of  tests  with  the  average  perform 
ancc  of  the  lamps  in  the  second  series  of  ics'.s.  one 
finds  very  nearly  the  same  power  consumption  per 
light  unit.  viz. : 

D.C.  VC. 

Clear  outer 2.66  2.(12 

Opalescent  outer 3.04  3.2c 

The  difference  is  slightly  in  favor  of  the  alternat- 
ing-current lamp  in  the  first  case,  and  somewhat 
more  in  favor  of  the  direct-current  lamp  in  the  sec- 
ond. 

I  o  compare  the  direct-current  lamp  with  the  alter- 
nating-current lamp  on  the  basis  of  mean  spherical 
intensity  is  not  always  fair.  When  an  outer  diffus- 
ing globe  is  used,  this  basis  of  comparison  is  correct 
enough,  for  the  reason  that  the  distribution  of  in- 
tensity is  fairly  constant  in  all  directions,  both  for 
the  direct  and  alternating-current  types. 

For  outdoor  use.  however,  lamps  will  be  pro 
vided  with  inner  globes  only,  or  clear  outer  globe-. 
or  shades,  as  the  case  may  be.  In  any  event,  the 
upward  luminous  flux  which  passes  the  globe-  or 
shades  is  practically  of  no  utility.  Hence,  for  ou1 
door  use,  the  mean  hemispherical  intensity  below  a 
plane  passing  through  the  arc  is  a  better  basis  for 
comparison. 

Now,  the  average  direct-current  lamp  in  this  series 
of  tests  yields  a  mean  hemispherical  intensity  of  273 
H.  U..  with  clear  outer  globe.  The  average  al- 
ternating-current lamp  yields  but  190  H.  U.  Thi- 
gives  the  former  an  advantage  as  a  useful  light  source 
represented  by  the  ratio  of  83:190,  or  43.7  per  cent. 
Moreover,  the  power  required  per  unit  intensity  is 
in  the  two  cases  1.97  watts  and  2.19  watts  per  mean 
hemispherical  H.  U.  So  that  not  only  does  the 
direct-current  lamp  with  clear  outer  globe  give 
a  stronger  mean  intensity  below  the  arc,  but  it  does 
so  at  a  higher  efficiency.  But  it  is  wasteful  to  use 
an  alternating-current  lamp  for  street  lighting  with- 
out a  shade  or  reflector.  The  tests  on  lamps  102 
and  106  enable  one  to  draw  certain  interesting  com- 
parisons. They  give  mean  hemispherical  intensities 
respectively  of  266  and  254  H.  U..  or  very  nearly 
the  same  as  the  average  direct-current  lamp  with 
clear  outer.  This  yield  is  obtained  at  a  power  con- 
sumption of  only  418  watts,  which  is  1.61  watts  per 
H.  U.  This  emphasizes  the  great  importance  of 
a  shade  on  the  alternating-current  lamp.  Finally, 
we  may  compare  this  last  result  with  the  perform- 
ance of  direct-current  lamp  No.  1.  with  no  outer 
globe  and  no  shade.  Here  the  mean  hemispherical 
intensity  is  362  H.  U„  the  power  consumption  558 
watts  and  the  power  per  H.  U.  1.54  watts,  tile 
conclusion  based  on  this  single  comparison  is  that 
for  street  lighting  the  direct-current  lamp  without 
shade  gives  39  per  cent,  more  useful  light  than  the 
alternating-current  lamp  with  shade  and  at  slightly 
greater  economy.  The  accompanying  table  give- 
the  summarized  results  of  ihe  preceding  investiga- 
tions. It  is  to  be  noted  that  lamps  numbered  1 
lo  12  are  direct-current  lamps  and  lamps  numbered 
101   lo  no  are  alternating-current. 
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Operating  Economies  in  Central-station 
Practice.1 

By  W.  L.  Abbott. 

In  every  central  station  there  grows  up  a  char- 
acteristic system  of  practices,  good,  bad  or  indif- 
ferent, due  partially  to  peculiar  environments  and 
partially  to  the  ability  of  the  operating  force. 
Through  natural  selection  the  best  of  these  prac- 
tices are  gradually  crystallized  and  become  the  un- 
written code  of  rules  for  the  direction  of  the  internal 
affairs  *of  the  station. 

Some  of  these  practices,  while  the  very  best  for 
that  station  in  which  they  originate,  may  prove  very 
unsatisfactory  when  transplanted  into  other  stations, 
vet  it  is  largely  due  to  the  cordiality  with  which 
central-station  managers  impart  to,  and  adopt  on 
trial  from,  each  other  new  methods,  that  the  present 
rapid  improvements  in  operating  details  are  being 
made. 

It  is  in  the  hope  that  some  of  the  methods  here- 
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inafter  outlined  may  be  new  and  feasible  in  other 
places  that  these  suggestions  are  offered. 

Oil  and  Waste. 

The  saving  and  renovating  of  waste  and  oil  is  an 
ever-present  and  variously  handled  question  in  all 
stations.  Some  simply  use  the  waste  until  it  is  oil- 
soaked  and  then  burn  it  under  the  boilers;  others 
go  to  the  other  extreme  and  use  wiping  towels, 
which  are  carefully  saved,  washed  and  used  over 
again.  We  favor  a  middle  course,  using  a  good  qual- 
ity of  waste,  first  on  the  finer  parts  of  the  machin- 
ery, and  then  for  coarser  work,  after  which  it  is 
put  through  a  washer  consisting  of  a  train  of  rolls, 
over  which  hot  water  is  running.  This  extracts 
nearly  all  of  the  oil  and  much  of  the  dirt.  The  oil 
and  water  are  caught  in  a  receptacle,  the  oil  sep- 
arated and  passed  to  the  oil  purifier,  and  the  waste 
is  put  into  the  drier.  This  drier  consists  of  a  sheet- 
iron  box  30  inches  square  and  six  feet  high,  filled 
with  shelves,  one  above  another,  made  of  wire  net- 
ting and  spaced  about  10  inches  apart,  for  the  re- 
ception of  waste  to  be  dried.  The  case  stands  a 
few  inches  from  the  floor,  and  in  the  bottom,  which 
is  open,  is  a  steam  coil.  A  door  occupies  one  full 
side,  and  to  the  top  is  connected  an  eight-inch  gal- 
vanized iron  pipe  leading  to  the  boiler  breeching, 
for  the  purpose  of  inducing  a  draft.  The  whole 
thing  is  quite  simple  and  inexpensive,  yet  it  will 
thoroughly  dry  a  charge  of  200  pounds  of  damp 
waste  in  a  few  hours.  This  dry  waste  is  somewhat 
harsh  and  knotty,  but  has  better  absorbing  qualities 
than  new  waste,  and  we  use  and  wash  it  over  and 
over  again. 

In  practice  the  oilers  are  allowed  but  three-quar- 
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ters  of  a  pound  of  new  waste  on  a  shift,  to  keep  a 
i.20o-horsepo\ver  engine  clean,  but  they  are  allowed 
all  of  the  washed  waste  they  want. 

In  separating  oil  from  waste  it  is  difficult  to  say 
which  is  the  by-product  and  which  the  direct  prod- 
uct, as  from  100  pounds  of  oily  waste  we  get  40 
pounds  each  of  oil  and  waste,  and  one  product  is 
about  as  valuable  as  the   other. 

The  amount -of  engine  oil  used  at  our  Harrison 
street  station  has  been  reduced  to  the  lowest  pos- 
sible minimum,  I  think,  as  it  amounts  to  only  about 
50  gallons  of  new  oil  each  month.  This  is  obtained 
by  catching  and  re-refining  all  the  lubricating  oil 
used  on  our  machinery,  which  is  quite  readily  pos- 
sible on  vertical  engines.  The  drains  from  our 
crank-pits  are  carried  down  into  the  oil  refiners, 
and  the  oil  from  the  waste  is  all  saved  and  put 
through  a  process  which  makes  it  better  than  new 
oil.    This  may  sound  like  an  exaggerated  statement, 

1.  Read  before  the  National  Electric  Light  association  at  the 
meeting  in  Chicago,  May  22,  igoo.  Mr.  Abbott  is  the  chief 
operating  engineer  oE  the  Chicago  Edison  company. 
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but  I  will  explain  later  on  why  it  is  better  than 
new  oil.  I  have  spoken  of  oil  refiners  and  of  re- 
fining the  oil,  instead  of  filters  and  filtering  the  oil, 
for  the  reason  that  we  have  no  filters  and  do  no 
filtering,  but  purify  the  oil  by  settling  and  boiling. 
Our  filters  consist,  essentially,  of  three  tanks,  as 
shown  in  Fig.  I,  the  first  of  which  receives  the  oil 
from  the  engines  mixed  with  cylinder  drips  and 
water  from  journals,  etc.  When  this  enters  the  first 
tank,  which  is,  say,  half-full  of  water  and  half-full 
of  oil,  the  water  and  oil  separate;  the  water  goes 
to  the  bottom,  where  it  is  drawn  off  through  a  trap; 
the  oil  goes  to  the  top  and  is  drawn  off  through 
an  overflow.  From  the  first  tank  the  oil  flows  to 
a  second  tank,  in  which  is  a  steam  coil  under  a  pres- 
sure of,  approximately,  100  pounds.  This  is  for  the 
purpose  of  heating  the  oil  up  to  about  2500,  at 
which  temperature  the  water  is  driven  off  in  the 
form  of  steam.  Owing  to  the  surface  tension  of  the 
oi!  around  the  small  globules  of  water  which  is  held 
in  suspension  with  it,  the  water  will  not  vaporize  at 
a  lower  temperature.  This  tank  is  of  such  a  ca- 
pacity that  the  oil  is  about  two  days  in  passing 
through  it.  From  the  second  tank,  the  oil  goes 
into  the  third  tank,  where  it  is  allowed  to  stand 
about  the  same  length  of  time,  and  where  any  sedi- 
ment it  may  contain  will  be  deposited.  From  the 
third  tank  the  oil  overflows  into  a  large  storage  tank, 
where  it  is  kept  until  it  is  drawn  off  to  be  used. 
Few  of  those  who  have  not  looked  into  the  matter 
would  realize  how  much  water  will  be  absorbed  and 
held  in  suspension  by  oil  which  contains  a  small 
trace  of  animal  matter,  and  how  difficult  it  is  to 
break  up  the  combination,  once  it  is  formed.  Those 
of  you  who  operate  cil  filters  may  have  sometimes 
wondered  at  the  accumulation  of  grease  in  them; 
this  grease  being  a  soft,  jelly-like  substance  of  the 
consistency  of  warm  lard,  or  perhaps  even  thicker. 
This  grease  is  no  more  than  a  combination  of  mineral 
oil,  a  small  trace  of  animal  oil  and  about  40  per 
cent,  water,  and  if  it  were  placed  in  a  vessel  and 
heated  up  to  about  2500,  the  water  would  be  driven 
off,  pei'haps  with  explosive  force  if  heated  too  rap- 
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idly,  but  if  the  work  is  carefully  done  the  water 
can  be  separated,  and  what  is  left  would  be  the  best 
kind  of  lubricating  oil,  containing  a  small  trace 
of  animal  oil,  and  in  our  case  all  the  cylinder  oil 
from  which  the  animal  oil  is  derived;  and  it  is  this 
mixture  of  the  cylinder  oil  with  the  engine  oil  which 
gives  it  its  heavier  body  and  better  lubricating  qual- 
ities. The  oil  which  is  expressed  or  washed  out 
from  the  waste  apparently  contains  more  cylinder 
oil  than  that  which  comes  from  the  engine  drains, 
and  on  this  account,  those  who  throw  away  their 
waste  not  only  lose  the  waste,  but  the  richest  part 
of  the  oil,  which  is  contained  in  it.  That  this 
amount  is  considerable  will  be  seen  from  the  fact 
that  from  every  100  pounds  of  oily  waste  we  get 
about  40  pounds  of  clean  waste  and  40  pounds  of 
oil. 

Cylinder  Lubrication. 

The  question  of  cylinder  lubrication  was  once  a 
very  perplexing  one  for  us,  but  after  studying  and 
experimenting,  we  settled  the  question  in  such  a  way 
that  it  has  not  been  open  for  several  years.  We  had 
great  trouble  with  cylinder  oil,  and  had  difficulty 
in  finding  an  oil  which  would  lubricate  all  of  the 
cylinders  of  our  triple-expansion  engines  from  one 
lubricator.  We  have  not  found  such  an  oil  and 
do  not  expect  to.  We  could  find  an  oil  which 
would  lubricate  the  high-pressure  cylinder,  and  we 
could  find  an  oil  that  would  lubricate  the  low-pres- 
sure, but  we  could  not  find  a  combination  which 
would  lubricate  all  of  the  cylinders  perfectly.  _  We 
have,  therefore,  adopted  an  oil  which  will  lubricate 
the  high-pressure  cylinder  excellently,  the  inter- 
mediate moderately  well,  while  the  low-pressure 
shows  only  a  slight  trace  of  oil,  but'  as  there  is  no 
cutting  or  scratching  in  the  low-pressure  while  it 
runs  dry,  and  as  the  high-pressure  cylinder  makes 
a  prompt  and  vigorous  protest  if  allowed  to  run 
dry  for  a  few  moments  only,  we  have  adopted  the 
cil  which  will  give  the  best  results  in  the  high  and 
let  the  low  be  content  with  what  it  gets. 

The  results  of  our  .experiments  have  convinced 
us  that  the  only  oil  to  use  in  a  non-jacketed  cylin- 
der, where  it  would  come  in  contact  with  very  wet 
steam,  is  one  which  is  very  highly  compounded.  It 
must  also  be  an  oil  of  a  high  fire  test,  and  the  rea- 
son why  it  does  not  lubricate  the  low-pressure  cylin- 
der as  well  as  the  high,  in  our  opinion,  is  that  the 
temperature  of  the  steam  in  the  low-pressure  cylin- 
der is  so  low  that  the  oil  will  not  remain  atomized 
in  the  steam,  but  washes  down  and  combines  with 
the  water  of  condensation  which  has  formed  in  the 
other   two    cylinders,    and    passes   through   the    low 
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in  an  emulsion  with  the  water.  To  prove  this  theory 
I  have  tried  the  plan  of  mixing  a  cylinder  oil  of  a 
high  grade  and  high  flash  test  with  a  light  oil  of 
low  flash  test,  and  feeding  it  through  one  lubricator 
through  all  three  of  the  cylinders.  The  result 
shows  a  fair  trace  of  oil  on  the  walls  of  the  low-pres- 
sure cylinder,  and  we  ran  our  engine  with  this  kind 
of  cylinder  lubrication  for  several  months,  but 
finally  decided  that  the  best  results  for  the  entire 
engine  were  obtained  with  that  oil  which  gave  the 
best  lubrication  in  the  first  cylinder.  We  now  use 
a  heavily  compounded  high  fire-test  oil,  fed  into  the 
steam  pipe  near  the  throttle.  We  find  that  a  gallon 
of  oil  so  fed  will  give  good  lubrication  for  a  1,200- 
horsepower  engine  for  12  hours.  I  have  seen  a 
compound  engine  of  this  capacity  fed  at  the  rate  of 
nearly  a  gallon  an  hour  without  obtaining  satis- 
factory lubrication,  the  whole  trouble  lying  in  the 
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fact  that  the  oil  was  not  adapted  to  the  particular 
conditions  under  which  the  engine  was  working, 
and  I  think  this  may  account  for  the  unmeasured 
praise  or  unstinted  abuse  which  different  brands 
of  good  oil  receive  from  different  engineers,  and  I 
think,  furthermore,  that  the  difference  between  a 
good  oil  and  a  poor  oil  made  from  high  fire-test 
stock  lies  almost  wholly  in  the  amount  and  kind 
of  compounding. 

Hours  of  Work. 
In  arranging  an  operating  force  and  the  pay- 
roll of  the  central  station  the  superintendent  should 
aim,  as  in  all  other  matters,  to  get  the  maximum 
of  results,  and  still  keep  everything  harmonious, 
with  the  least  expenditure  of  money.  To  do  this 
he  should  carefully  arrange  his  force  so  that  he 
would  at  all  times  have  men  enough  to  take  care 
of  the  amount  of  work  on  hand,  and  at  no  time  have 
a  surplus  of  help  over  what  is  required  to  take  care 
of  the  work  to  be  done.  Also,  his  scale  of  wages 
should  be  carefully  graded  so  that  the  operatives 
doing  the  same  class  of  work  should  receive  the 
same  pay,  and  that  the  rate  of  pay  to  the  different 
classes  of  workmen  should  be  in  proportion  to  the 
skill,  responsibility  or  manual  labor  required. 
Further  than  this,  a  considerable  saving  in  money 
can  be  made  by  paying  the  operatives  partially  in 
hopes  and  promises.  By  this  I  mean  to  have  a 
w-ell-defined  and  well-known  line  of  promotion, 
and  each  one  know  his  position  in  that  line,  and 
that  his  chances  for  promotion  depend  upon  his 
ability,  fidelity  and  length  of  time  in  the  service. 
Any  really  good,  ambitious  young  man  is  ready 
to  begin  work  at  the  bottom  of  the  ladder,  and  will 
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work  along  contentedly  on  small  wages  if  he  is 
assured  that  the  promotions  to  come  will  be  awarded 
upon  the  above  terms,  and  not  by  favoritism.  The 
most  demoralizing  and  disorganizing  practice  that 
can  be  introduced  into  a  central  station  is  to  put  a 
new  man,  the  relative  of  some  official,  or  the  friend 
of  some  politician,  into  a  desirable  position  over  the 
heads  of  equally  good  men  who  have  borne  the 
drudgery  and  hard  work  of  inferior  positions,  hoping 
and  expecting  that  when  there  was  a  vacancy  in 
a  better  position  they  would  have  the  preference. 

In  many  stations  the  force  is  divided  into  a  night 
gang  and  a  day  gang,  the  day  gang  going  off  as  the 
night  gang  comes  on,  and  vice  versa.  I  do  not 
know  that  this  practice  is  as  general  now  as  it 
was  formerly,  but  I  never  thought  it  was  well 
adapted  in  central-station  work.  In  the  first  place, 
the  hours  are  too  long,  and  in  the  next  place,  it 
does  not  give  the  best  distribution  of  labor.  The 
number  of  men  in  the  station  does  not  vary  accord- 
ing to  the  load.  The  practice  which  we  instituted 
several  years  ago,  of  bringing  the  men  on  one  or 
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rit  a  time  an  hour  or  50  apart,  and  letting  them 
..it  in  the  same  way,  we  find  can  be  made  to  exactly 
meet  the  requirements  of  an  uneven  load,  and  en- 
US  to   rotate   the  different   men   of  th< 
hrough  all  the  different  shifts  during  the  curse 
ivo  months,  thus  making  the   work  and 
the  hour-  of  all  exactly  alike  in  the  cycle.     At  the 
end  of  each  week  the  schedule  is  made  up  for  the 
week  to  come,  for  each  of  the  different  co- 
operatives  interested,  and   this   is  posted  on   Satur- 
day night,   so  that  a>  the  men  g. .  off  work  on  the 
loll  .wing   Sunday   it   is  known   what   shift   each   will 
have  during  the  coming  week.     These  schedul 
altered  from  week  t..  week,  increased  or  diminished 
_  :rds  the  number  of  men.  and  changed  in  form 
inform  to  the  varying  conditions  ..i  the  load 
curve. 

To  illustrate  l>>  a  set  of  December  schedules: 
The  problem  to  be  solved  is  to  arrange  the 
schedule  so  that  there  will  be  al  any  time 
enough  men  for  the  work,  without  having  too 
many  men  .-.round  at  other  lijues.  ami,  furthermore, 
to  arrange   the    shifts    50   thai    none   will   he   obliged 
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sponding  change  in  the  number  of  nun.  but  it  is 
taken  advantage  of  as  a  slight  breathing  spell,  and 
gives  the  men  an  opportunity  i<>  clean  tires  and 
eat  their  dinners.  After  the  midday  drop  in  the 
load  tlure  follows  a  gradual  rise  until  four  o'clock, 
which  we  anticipate  by  bringing  a  man  mi  at  one 
and  another  on  at  two:  at  four  o'clock  the  load 
nses  abruptly  to  the  maximum  shortly  before  five. 
We  provide  for  tin-  by  bringing  three  men  out  at 
three  o'clock  to  get  their  lires  in  good  shape  ready 
i"i  tins  hard  pull,  and,  finally,  at  four  o'clock  the 
last  man  comes,  which  brings  the  total  number  of 
Bremen  on  at  this  time  of  the  day  up  to  14  men. 
After  live  o'clock  tlte  load  gradually  declines,  until 
midnight,  when  it  i-  only  about  one-fourth  as  high 
as  it  was  al  five.  Owing  to  the  way  in  which  the 
men  have  been  brought  out,  their  shifts  are  finished 
so  that  tlie  i<>rcc  is  automatically  decreased  in  pro- 
portion  as  the  load  decreases,  and  we  have  during 
the  day  wrked  21  firemen,  who  have  altogether 
burned  about  210  tons  of  coal,  and  have  been  so 
distributed  that  we  have  at  all  times  had  an  excess 
of  "iie  or  in- n'e  men  for  the  work,  and  none  have 
been  overworked.     Fig.  3  shows  the  load  curve  for 
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i'.  go  home   between  the  hours  of  one  and   six   in 
the  morning. 

\v   vvc  are  no1    sure   what  the   load   will   he   from 
day    to    day.    or    a    week    ahead,    we    are    obliged    to 
provide    men    enough    to   take   care   of   what    we   as- 
sume  will   b<    ih'    reasonable  maximum.     It  is,  of 
■  mi   ■  .  impossible  to  meet  the  requirements  exactly 
without  breaking  a  man  in  two  and  using  the  pieces 
in    non-eon semitive    time-    .if    tlie    day.    hut    with    a 
and    Study,   it    i-   possible    to   arrange   the 
ii  dulc  to  very  nearly  meel  the  exact  requirements, 
ile,   ile    firemen's  schedule  for  the 
week  commencing   December   1*.    1899,  as  shown   in 
We     in  1    .ii    midnight    with    five    firemen; 
are  relieved  at  one  o'clock  by  two  other 
men   who   come   on   at    that    time.      As   the   load   from 
midnight  until  six  o'clock  i~  quite  irregular,  owing 
...    tli.     variable   amount    of   charge   required   by    the 
battery  from  day  to  day.  we  have  rather  more  fire 
on  during  tin-  period  for  the  amount   of  work 
done   than   we   have   during   other  times  of  the  day. 
At   -i\-  o'clock   in  the  morning   the  load  begins   to 
pick  up.  and  has  nearly  reached  its  morning   maxi- 
mum  1»\    nine   o'clock.     To   take   care   of  this,  our 
force  of  firemen  is  increased  by  one  man  each,  at 
-ix.   seven   and  right   o'clock,  there   being  by  that 
ight  men  on.  and  the  force  is  held  at  that  num- 
ber until  one  o'clocl    in  thi    afternoon.     During  this 
several  men  comi   Qn  and  other!  I<  ai  e,  but  the 
number    at     work    remains    the    same.     The    slight 
drop  of  the  load  at  noon  is  not  followed  by  a  corre 


December  21st  and  also  what  we  may  term  the  fire- 
men curve  for  the  same  day,  which  shows  at  a 
glance  how  nearly  the  size  of  the  firing  crew  was 
adapted  to  the  requirements. 

Fig.  4  shows  the  oilers'  schedule  for  the  same 
week,  and  Fig.  5  shows  how  nearly  the  number  of 
oilers  were  proportioned  to  the  amount  01  work 
to  he  done  on  December  21st. 

The  Fuel  Question. 

The  greatest  possibilities  for  saving  or  wasting 
about  a  steam  plant  are  undoubtedly  in  the  coal 
pile,  but  as  it  is  a  dirty  proposition  and  many  of 
i  features  not  well  understood,  the  subject  docs  not 
receive   the   consideration   to  which   it  is  entitled. 

The  average  ambitious  engineer  will  spend  much 
mm  and  care  on  hi-  engine  to  he  sure  thai  tlie  indi- 
1  atoi  cards  are  perfectly  symmetrical,  that  the  points 
of  cut-off  are  equal,  that  the  release  is  in  time  and 
that  the  compression  rises  to  meet  the  admission  in 
a  smooth,  rounded  curve.  This  is  proper  and  com- 
mendable, yet  tiie  same  time  spent  in  studying  the 
conditions  of  combustion  in  his  furnace  might  show 
him  a  way  to  make  a  saving  in  fuel  fourfold  greater 
than  is  possible  in  the  final  refinements  of  the  indi- 
cator cards. 

A  fireman  whose  wages  amount  to,  say.  20  cents 
an  hour  will  burn  during  that  lime  fuel  costing 
10  or  1;  time-  as  much  as  his  wages.  It  would 
not  he  possible  by  any  -on  of  driving  to  save  half 
of  the  wages,  hut  it  is  readily  possible,  by  properly 


watching  and  instructing  the  fireman,  to  save  double- 
In-  wages  in  coal.  In  the  first  place,  great  care 
should  he  exercised  in  the  selection  of  the  coal  to 
be  used.  I  believe  that  the  cheapest  coal  is  that 
kind  which  has  the  greatest  amount  of  combustible 
for  the  least  amount  of  money,  provided  the  fur- 
naces are  of  the  proper  kind  and  ample  in  capacity 
to  make  the  required  amount  of  steam  from  them. 
The  very  cheapest  kind  of  Illinois  screenings,  cost- 
ing less  than  $1.50  a  ton,  will  not  have  less  than 
10,000  British  thermal  units  a  pound,  and  the  very 
hest  of  eastern  lump,  costing  $4  a  ton,  will  nut  have 
more  than  14,000  British  thermal  units  a  pound. 
This  means,  then,  that  for  equivalent  heating  quali- 
ties the  cheapest  screenings  cost  about  half  as  much 
as  the  high-grade  coal. 

Having  selected  the  coal,  the  next  problem  is 
how  to  burn  it  properly.  It  is  commonly  under- 
stood that  12  pounds  of  air  are  needed  to  properly 
hum  one  pound  of  coal.  It  is  also  commonly  sup- 
posed that  in  practice  about  twice  this  amount  of 
air  passes  through  the  fire,  but  just  how  much  actu- 
ally passes  and  under  what  conditions  are  the  best 
results  obtained  are  impossible  to  determine  without 
making  analyses  of  the  flue  gases.  Fortunately,  this 
has  now  become  a  very  simple  operation  and  one 
which  can  be  performed  and  understood  by  anyone 
competent  to  take  charge  of  a  large  boiler  room. 
These  tests  often  show  the  most  surprising  and  dis- 
appointing results.  The  analyses  are  made  to  de- 
termine the  percentage  of  carbon  dioxide  in  the 
flue  gases.  Under  perfect  conditions  it  can  run 
as  high  as  20  per  cent.,  but  it  is  not  unusual  to  find 
samples  running  as  low  as  two  per  cent,  of  dioxide. 
This  brings  down  the  economy,  for  two  reasons: 
First,  the  gas  in  the  firebox  is  diluted  with  an  excess 
of  cold  air  and  cooled  down,  and,  secondly,  the 
amount  of  gas,  being  increased  in  volume,  passes 
through  the  boiler  more  rapidly  and  does  not  give 
up  so  much  of  its  heat.  It  is  almost  a  paradox  that 
within  reasonable  limits  the  mere  the  gases  are 
cooled  down  in  the  furnace  bythe  admission  of  excess 
of  air  the  hotter  they  will  pass  away  from  the  boiler. 
The  two  causes  of  excess  of  air  in  the  flue  gases  are, 
first,  running  boilers  on  too  light  loads,  and,  sec- 
ondly,  careless   firing. 

In  a  station  where  the  load  is  much  higher  for  a 
few  hours  than  during  the  rest  of  the  day,  the  tend- 
ency is  to  have  too  many  boilers  in  service  during 
the  period  of  light  load.  The  natural  result  is  that 
the  fires  are  run  thin;  the  grates  get  bare  in  places 
and  a  great  volume  of  air  is  drawn  in,  and  only 
a  small  portion  of  it  comes  in  contact  with  the  fuel. 

Careless  firing  is  always  a  flagrant  waste  of  fuel. 
An  engineer  may  be  aware  that  he  is  not  getting 
the  results  wdiich  his  tests  lead  him  to  believe  be 
should  have,  and  yet,  in  a  boiler  room  where  several 
men  are  working,  it  is  exceedingly  difficult  to  fasten 
the  blame  on  any  one  of  them  unless  one  can  ex- 
amine the  chips  the  men  make,  or,  in  other  words, 
the  flue  gases. 

To  follow  intelligently  the  work  of  the  individual 
fireman,  we  have  installed  in  our  boiler  room  a 
device  called  the  ecor.ometer,  through  which  is  in- 
duced a  small  current  of  gas  from  a  boiler  breeching. 
The  weight  of  this  gas,  changing  with  its  composi- 
tion, moves  a  pointer  across  a  dial,  thereby  indicat- 
ing continuously  the  varying  percentage  of  carbon 
dioxide  in  the  flue  gas.  From  this  device  are  run 
individual  pipes  to  the  breeching  of  each  boiler,  and 
all  is  so  arranged  that  samples  may  be  drawn  from 
several  boilers  and  tested  in  a  few  minutes,  or  a 
continuous  test  may  be  made  of  the  performance  of 
any  one  boiler. 

Readings  taken  from  this  instrument  at  regular 
and  short  intervals,  when  plotted,  form  a  curve 
which  is  a  very  comprehensive  record  of  the  condi- 
tions of  combustion  during  the  time  of  observation. 
A  few  of  such  curves  I  submit  herewith:  Fig.  6 
shows  the  results  of  a  test:  made  to  determine  the 
relation  between  boiler  efficiency  and  percentage 
of  carbon  dioxide.  The  results  show  that  within 
the  limits  tested  the  two  are  almost  directly  propor- 
tional. Fig.  7  shows  the  results  of  skillful  and  even 
firing.  Fig.  8  shows  the  result  of  careless  and  un- 
even tiring.  Fig.  9  shows,  first,  what  occurs  when  a 
fire  is  cleaned  in  a  leisurely  manner,  the  dioxide 
dropping  to  one  per  cent.;  then  followed  a  charge 
of  coal,  which  got  the  furnace  in  good  working  con- 
dition; but  as  the  fire  was  not  replenished  during 
the  next  15  minutes,  it  burned  so  thin  that  it  is 
doubtful  if  the  boiler  was  making  steam  at  all.  The 
latter  part  of  the  curve  shows  the  automatic  im- 
provement in  the  fireman  as  soon  as  he  observed 
that  he  was  under  surveillance.  Figs.  10  and  11  show 
how  the  work  of  a  fireman  may  be  improved  by  giv- 
ing him  intelligent  instruction. 

The  above  are  a  few  of  the  methods  we  have 
adopted  for  reducing  operating  costs. 

Some  of  them  may  appear  trivial,  but  when  we 
consider  that  $100  saved  is  $too  added  to  the  surplus, 
which  is  as  good  as  a  $500  increase  in  the  gross 
earnings,  and  that  to  add  $500  monthly  to  the  gross 
earnings  would  require  an  investment  of,  say,  $25.- 
000 — when  we  consider  this  we  may  realize  what 
a  valuable  asset  is  an  engineer  who  is  prolific  in 
methods  for  keeping  costs  down  or  is  ready  to 
adopt  such  methods  from  others. 


The  Marlon  Electric  company  of  Marion,  Ind., 
through  W.  K.  McDonald,  announces  that  it  has 
1  [osed  contracts  with  the  General  Electric  company 
for  dynamos  and  the  Ridgway  Dynamo  and  Engine 
company  for  engines  for  its  plant. 
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The  Lighting  of  the  Champ  de  Mars. 

An  interesting  feature  of  the  Paris  Exposition  is 
the  method  of  exterior  illumination  of  the  Champ 
tie  Mars.  The  space  from  the  Seine  to  the  Electric- 
ity building,  between  the  buildings  of  Science,  Edu- 
cation and  Transportation  on  the  right,  and  the 
buildings  of  Mines  and  Metallurgy  and  Manufactur- 
ing on  the  left,  is  lighted  entirely  by  gas.  The  corri- 
dors, which  run  the  full  length  of  these  buildings,  are 
lighted  by  electricity;  but  this  is  strictly  interior 
lighting. 

The  illumination  is,  however,  far  superior  to  what 
one  would  expect,  due  to  the  fact  that  man}'  lamps 
are  used,  and  are  so  distributed  as  to  give  a  very 
uniform  distribution  of  light.  Some  of  the  lamps 
have  as  many  as  10  burners  and  each  burner  has 
a  mantle.  This  gives  a  strong  light,  and  with  the 
short  post  used,  the  general  result  is  pleasing.  The 
light  from  the  Eiffel  Tower  adds  somewhat  to  the 
general  effect,  but  it  is  not  altogether  pleasing,  as 


BOOK    TABLE. 

The  Manufacture  of  Carbons  kor  Electric  Light- 
ing and  Other  Purposes.  A  Practical  Hand-book. 
By  Francis  Jehl.     London:     Electrician   Printing 
and  Publishing  company      (New  York:     D.  Van 
Nostrand  company).     1899.     Pp.,  v,  232,  with  83 
diagrams  and  illustrations.     Price,  $4. 
The  author  of  this  work,  which  is  published  in 
the   London    Electrician   series,    has   undertaken    to 
give  a  concise  account  of  the  art  of  making  high- 
grade    carbons,    and    his    descriptions    treat    chiefly 
of  European  methods  and  apparatus.     His  practical 
experience    with    a    German     carbon     manufacturer 
tends  to  make  his  statements  authoritative.     Little 
has  been  written  upon  the  subject  of  the  manufac- 
ture of  carbons,  and  this  book  will,  no  doubt,   re- 
ceive a  welcome  from  many  interested  in  electrical 
pursuits,  especially  in  America,  where  the  manufac- 
ture of  high-grade  carbons  is  receiving  considerable 
attention.     "The  whole   object  of  this  work,"   says 
the  author  in  his  preface,  "is  to  show  that  high-grade 
carbons   can   be   made    and    manufactured   in   every 
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THE    LIGHTING    OF    THE    CHAMP    DE    MARS. 
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all  gas  jets  on  the  tower  are  open,  and  consequently 
the  light  is  very  yellow. 

The  artistic  design  of  posts  used  also  adds  very 
materially  to  the  general  effect.  Fig.  1  shows  a  post 
with  five  lamps,  four  lamps  having  two  burners  each, 
and  one  lamp  having  three  burners.  These  lamps 
are  more  extensively  used  in  the  Trocadero  Gardens 
than  in  Champ  de  Mars. 

Fig.  2  illustrates  a  post  with  three  lamps,  two 
lamps  having  one  burner  each,  and  one  lamp  having 
three  burners. 

Fig.  3  represents  a  post  with  one  lamp  and  five 
burners.  This  post  is  much  taller  than  the  others 
and  is  not  much  used. 

Fig.  4  shows  a  post  with  one  lamp  and  three  burn- 
ers. It  has  the  "1900"  below  the  burners,  similar 
to  Fig.  2.  It  is  also  much  shorter  than  post 
shown  in  Fig.  3,  and  is  used  only  on  cross-walks. 
It  is  in  a  few  cases  supplied  with  five  burners. 

Fig.  5  is  a  picture  of  a  post  with  one  lamp  and 
10  burners.  This  pGst  is  very  artistic  in  design 
and  is  extensively  used.  The  main  walk  from  the 
Seine  to  the  Electricity  building  is  bordered  on 
either  side  by  these  posts,  arranged  45  feet  apart. 

Fig.  6  illustrates  a  post  with  two  lamps  and  10 
burners.     This  post  is  not  extensively  used. 

Fig.  7  shows  the  only  style  of  post  used  for  arc 
lighting.  It  is  simple  in  design,  but  well  propor- 
tioned. The  base  is  cast  in  one  piece,  with  a  piece 
of  gas  pipe  cast  in  the  top  for  supporting  the  lamp. 
The  little  scroll  in  iron  serves  as  a  brace,  but  its 
chief  function  is  ornamentation.  There  are  12  of 
these  posts  on  the  bridge  and  also  a  few  along  the 
Seine  in  front  of  the  Palais  du  Trocadero,  but  their 
use  is  extremely  limited.  The  streets  back  of  the 
main  buildings  on  the  Champ  de  Mars  are  ajso 
lighted  by  arc  lamps  suspended  from  posts,  as  shown 
in  Fig.  7.  To  electrical  men  the  mode  of  exterior 
illumination  which  predominates  on  the  Champ  de 
Mars  seems  entirely  out  of  date  and  behind  the  times. 
But  judgment  must  not  be  passed  too  hastily. 
The  gas  lamps  which  are  used  are  of  the  highest  or- 
der in  ornamentation  and  efficiency.  H. 


Motor  with  Permanent  Magnets. 

Another  "new  principle"  in  dynamo-electric  ma- 
chine design  is  announced,  this  time  from  Des 
Moines.  E.  M.  Andrews.  M.  N.  Andrews  and  C.  M. 
Conger  of  that  city  have  jointly  invented  an  electric 
motor,  for  which  they  have  requested  a  patent.  "It 
involves  a  new  principle  which  is  believed  will  prove 
successful  and  a  great  improvement  over  the  pres- 
ent types,"  says  one  account.  "It  consists  of  per- 
manent magnets  in  the  field,  which  are  not  wound 
and  do  not  require  a  second  current.  Experiments 
have  demonstrated  that  the  new  motor  not  only 
utilizes  the  current  with  which  it  is  run,  but  also 
the  surplus  current  which  it  generates." 


country,  and  to  dispel  the  idea  that  the  art  is  confined 
solely   to   two  or   three  countries   of  Europe." 

The  first  chapter  treats  of  the  physical  properties 
of  carbon,  while  the  second  chapter  is  historical 
in  nature  and  speaks  of  what  has  been  done  by 
the  early  investigators  who  worked  and  experi- 
mented in  order  to  attain  success  in  the  manufacture 
of  practical  electric-light  carbons.  Carre  is  men- 
tioned as  one  who  might  justly  be  considered  the 
founder  of  the  present  carbon  industry.  Enclosed- 
arc  lamps  are  briefly  treated  and  the  chapter  closes 
with  an  account  of  Prifchard's  experiments. 

Chapter  III.  gives  some  facts  concerning  carbons. 
The  author  says  that  high-grade  carbons  are  made 
principally  in  Germany,  while  the  carbon  manufac- 
turers in  the  United  States  seem  to  have  had  some 
difficulty  in  making  a  carbon  that  will  compete  with 
the  foreign  article.  He  adds  that  "no  doubt  the  au- 
thor will  be  able  to  show  them  where  the  'bug' 
lies,  and  that  they  will  soon  be  able  to  manufacture 
a  carbon  which  will  be  on  a  par  with  any  on  the 
market."  The  author  states  that  there  is  no  reason 
why  the  United  States,  with  its  immense  petroleum 
wells  and  natural-gas  springs,  should  not  supply 
the  world  with  all  grades  of  carbuns. 

The  56  pages  of  Chapter  IV.  are  devoted  to  "The 
Modern  Process  of  Manufacturing  Carbons."  Mr. 
Jehl  takes  up  the  raw  material  and  the  mixtures 
used  in  making  carbons,  and  then  follows  with  de- 
scriptions of  the  different  steps  of  the  process,  such 
as  crushing,  grinding,  kneading,  pressing,  squirting, 
cutting,  pointing,  baking,  coring,  packing,  etc. 
Sizes  and  illustrated  descriptions  of  special  machines 
used  in  carbon  manufacture  are  given,  and  the 
chapter  closes  with  some  notes  and  hints  in  manu- 
facturing and  preparing  the  raw  material.  In  the 
chapter  immediately  following  are  some  useful  ta- 
bles, showing  the  sizes  and  dimensions  of  carbons, 
and  also  valuable  information  regarding  methods  of 
measuring  and  testing  carbons.  The  manufacture 
of  a  "new"  raw  material,  which  a  footnote  states 
has  since  been  abandoned,  is  described  in  Chapter 
VI. 

In  the  seventh  chapter  gas  generators  are  de- 
scribed. Their  principle  and  theory  are  given,  with 
notes  and  data,  and  different  designs  of  generators 
for  different  fuel  are  described. 

A  factor  of  considerable  importance  in  the  manu- 
facture of  high-grade  carbons,  the  author  holds,  is  the 
process  of  carbonization — that  is,  the  furnace  used. 
Chapter  VIII.  treats  the  subject  of  furnaces  quite 
exhaustively.  The  furnace  systems  of  Mendheim, 
Eschench,  Meiscr  and  Jehl  are  fully  described. 

Chapters  on  the  estimation  of  high  temperatures 
by  means  of  the  Seger  pyramids  and  compositions 
and  on  gas  analyses  of  the  generator  and  furnace 
gases  follow. 

The  writer  next  proceeds  to  estimate  the  capital, 
expenditure,  etc.,  necessary  for  building  a  carbon 
factory.  The  prices  and  figures  involved  in  his  cal- 
culations are  taken  to  suit  the  conditions  that  exist 
in  Austria  or  Hungary.  In  the  succeeding  chapter 
the  manufacture  of  electrodes  on  a  small  scale  by 
electro-chemical  or  smelting  works  is  considered. 
Some  points  in  building  a  carbon  factory  are  then 


given,  together  with  the  ground  plan,  drawn  to 
scale,  of  a  model  factory,  designed  by  the  author. 
The  last  two  chapters  are  devoted  to  the  manu- 
facture oE  soot  or  lampblack,  with  descriptions  of 
apparatus  used,  etc.  The  book  closes  with  a  short 
appendix  on  the  American  method  of  carbon  manu- 
facture, the  body  of  the  text  being  taken  from  a  paper 
read  before  the  Canadian  Electrical  association  by 
Mr.  Fisk,  some  time  ago. 


A  French  Multiplex  Telegraph  System. 

M.  Cornu  presented  a  note  from  M.  E.  Mercadier 
to  the  French  Academy  of  Sciences  on  the  19th 
of  March,  describing  a  recent  invention  for  the 
simultaneous  transmission  and  receipt  of  24  tele- 
grams on  a  single  line. 

The  principal  feature  of  the  invention  is  what  the 
inventor  calls  a  telemicrophonic  differential  relay, 
shown  in  section  in  the  cut.  It  is  composed,  first, 
of  a  telephone,  of  which  the  diaphragm  (d)  is  10 
centimeters  in  diameter.  Upon  the  core  (n)  of  the 
electromagnets  (b)  (b)  are  wound  two  identical 
wires.  Second,  there  is  a  microphone  made  up  of 
a  small  plate  of  carbon  (p)  screwed  to  the  dia- 
phragm, and  a  contact  (C)  of  carbon  fixed  to  a 
metallic  mass  (m),  supported  by  a  thin,  flat  spring  (r) 
fixed  to  the  frame  of  the  telephone,  but  insulated  by 
hard  rubber  t^o),  which  may  be  adjusted  for  length. 

The  whole  rests  on  a  table  through  the  inter- 
mediation of  thick  rubber  tubes  (T)  (T1)  on  the  one 
hand,  and  (t1),  (ta),  (t8)  on  the  other,  in  order  to 
thoroughly  counteract  exterior  vibrations;  (V1)  reg- 
ulates the  pressure  of  the  contact  (C)   (c). 

One  of  the  wires  of  the  magnet  (b)  (b)  is  con- 
nected to  the  line  circuit,  and  the  other  to  an  arti- 
ficial line,  making  it  a  differential  magnet. 

The  mass  (m),  the  contact  (C)  and  the  spring  (r) 
en  the  one  hand,  and  the  plate  (p)  and  the  dia- 
phragm (d)  on  the  other,  are  connected  in  with  a 
battery  and  the  primary  of  an  induction  coil,  of 
which  the  12  receivers  are  attuned  perfectly  with  12 
transmitters. 

Now,  the  various  signals  sent  out  by  the  various 
transmitters  will  each  select  its  own  receiver,  and 
actuate  that,  and  that  alone,  eschewing  all  the  other 
receivers,  according  to  the  well-known  laws  of  vi- 
bratory bodies. 

Practical  demonstrations  have  been  made  by  those 
interested  between  Paris  and  Toulouse,  Paris  and 
Bordeaux,  Paris  and  Pau,  distances  from  600  to  800 
kilometers,  and  the  results  are  said  to  be  satisfac- 
tory. It  is  said  that  these  experiments  have  demon- 
strated that  it  is  possible  to  increase  the  capabilities 
of  the  system  up  to  the  employment  of  24  operators 
on  one  wire;  that  relay  or  shunt  lines  may  be  con- 
nected to  the  main  line,  and  that  the  system  will  be 
practically  successful  wherever  a  telephone  line  will 
work  successfully. 

The  system  reminds  one  forcibly  of  Elisha  Gray's 
multiplex  system  of  harmonic  telegraph,  where  the 


(g)r  :" 

A    FRENCH    MULTIPLEX    TELEGRAPH    SYSTEM. 

same  laws  of  -vibration  were  utilized  to  produce 
similar  results.  All  such  vibratory  action  produces 
so  decided  an  effect  upon  an  entire  telephonic  sys- 
tem that  its  usefulness  as  a  telegraph  appliance  is 
badly  crippled,  for  not  only  is  it  a  disturbing  ele- 
ment to  the  telephone  user,  but  any  telegraph  op- 
erator can  read  the  telegrams  in  the  telephone  re- 
ceivers, through  the  induced  action  of  the  vibrations. 


National  Standardizing  Bureau. 

The  House  committee  on  coinage,  weights  and 
measures,  to  which  was  referred  the  bill  to  estab- 
lish the  national  standardizing  bureau,  has  given 
the  subject  careful  consideration  and  has  strongly 
recommended  the  passage  of  the  bill.  The  com- 
mittee has  pointed  out  the  fact  that  the  introduction 
of  accurate  scientific  methods  into  manufacturing 
processes  necessitates  the  use  of  a  far  greater  vari- 
ety of  accurate  standards  and  standard  measuring 
apparatus  than  was  formerly  required,  and  enormous 
commercial  transactions  are  based  daily  upon  the 
reading  of  measuring  apparatus,  inaccuracies  of 
which  involve  great  injustice,  financial  loss  and 
expensive  litigation.  At  present  a  large  propor- 
tion of  the  scientific  apparatus  used  by  our  schools, 
colleges,  universities  and  laboratories  is  imported, 
and  our  manufacturers  of  these  instruments  cannot 
compete  with  the  manufacturers  of  other  countries 
without  the  facilities  of  a  suitable  standardizing 
laboratory. 
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The  South  presents  a  constantly  increasing  field 
for  electrical  development.  Water  powers  are  util- 
ized by  electrical  transmission,  new  electric-light 
and  telephone  plants  are  building,  and  old  ones  are 
being  reconstructed.  One  of  the  newer  companies, 
the  Catawba  Power  company,  is  likely  to  expend  a 
large  sunt  of  money  at  Rock.  Hill,  S.  C,  to  develop 
waterpower  there  to  the  extent  of  3.600  horsepower. 
Many  other  projects  are  in  contemplation  or  execu- 
tion, and.  on  the  whole,  the  prospect  fur  electrical 
extensions  and  improvements  in  the  southern  states 
is  a  bright  one. 


With  the  failure  of  the  Culloni  bill  and  the  state- 
ment of  the  Interstate  Commerce  Commission  that 
it  can  enforce  110  relief,  the  prospect  of  equitable 
adjustment  of  the  railroad  freight  classification,  to 
give  equitable  rates  toshippers  of  electrical  apparatus, 
is  gloomy  enough.  Mr.  Ayer,  in  his  report  on  the 
subject  to  the  National  Electric  Light  association, 
could  hold  out  no  better  prospect  than  an  appeal  to 
the  courts,  lie  thinks  that  the  judges  must  see 
the  equity  of  the  position  of  the  electrical  men  and 
give  them  relief.  Whether  recourse  shall  be  had  to 
this  last  resort  has  not  been  determined. 


The  number  of  names  registered  in  the  secretary's 
book  al  this  week's  convention  of  the  National  Elec- 
tric Light  association  was  about  385.  There  were 
some  persons  who  came  to  the  convention  who  did 
not  register,  so  that  the  actual  attendance  was  well 
over  400,  perhaps  about  450.  It  was  one  of  the 
largest  electric-light  conventions  of  recent  years. 
The  number  attending  the  sessions  of  the  conven- 
tion was  also  notably  large.  At  some  of  the  meet- 
ings there  were  hardly  seats  enough  in  the  large 
convention  hall  to  accommodate  those  present. 
The  interest  manifested  was  gratifying  and  shows 
the  prosperous  condition  of  the  industry. 


Mr.  W.  L.  Abbott's  paper  on  central-station  eco- 
nomies, presented  at  the  Chicago  convention  of  the 
National  Electric  Light  association  of  this  week  and 
printed  in  this  issue  of  the  Western  Electrician,  is 
one  of  the  practical,  "meaty"  kind  that  central- 
station  men  like.  It  deals  with  such  everyday,  help- 
ful topics  as  the  use  of  oil  and  waste,  cylinder  lubri- 
cation, the  disposition  of  operatives  to  achieve  the 
most  efficient  result  and  the  ever-present  fuel  prob- 
lem. Mr.  Abbott  speaks  from  practical  experience 
gained  as  the  head  of  the  operating  department  of 
a  large  electric-lighting  system,  and  he  gives  many 
hints  which  will  be  found  of  real  value — particularly 
the  ingenious  adaptation  of  men  to  load  in  the  Har- 
rison street  station  in  Chicago  and  the  use  of  the 
'"cconometer"   in  the   boiler  room. 


The  convention  of  the  National  Electric  Light  as- 
sociation held  in  Chicago  this  week  was  as  inspiring 
and  instructive  as  any  meeting  the  association  ever 
held.  In  attendance,  helpful  discussion  and  practical 
work  accomplished  the  convention  fairly  surpassed 
expectations.  The  report  of  the  committee  on  the 
photometric  values  of  arc  lamps,  Mr.  Abbott's  prac- 
tical paper  on  central-station  economies,  the  discus- 
sion on  Lieutenant  Cahoon's  system  of  uniform  ac- 
counting and  on  municipal  ownership  and  the  argu- 
ments for  and  against  the  various  systems  of  com- 
puting rates  to  customers  were  perhaps  especially 
noteworthy  among  a  number  of  good  features. 
The  association  indorsed  the  standardization  scheme 
of  the  American  Institute  of  Electrical  Engineers 
and  took  other  important  action.  A  general  report 
of  the  convention,  with  the  names  of  those  present, 
some  of  the  papers  read,  a  portrait  and  sketch  of 
the  new  president,  and  a  mass  of  personal  gossip,  is 
given  in  this  issue  of  the  Western  Electrician,  which 
goes  to  press  almost  as  the  last  out-of-town  delegates 
arc  leaving  the  city.  In  subsequent  issues  other 
papers  and  more  detailed  reports  of  discussions  will 
be  given. 

The  association  made  an  excellent  choice  of  of- 
ficers. Lieutenant  Cahoon  is  a  practical  man  and 
knows  the  central-station  business  thoroughly.  He 
will  make  a  good  executive.  Chicago  men  will  be 
particularly  pleased  by  the  selection  of  Louis  A. 
Ferguson  as  first  vice-president,  for  they  know  how 
hard  Mr.  Ferguson  has  worked,  as  chairman  of  the 
reception  committee  and  in  oilier  ways,  to  make  the 
convention  the  success  it  proved.  Mr.  Bean,  an- 
other new  vice-president,  is  a  valuable  member  of 
the  association,  who  has  the  faculty  of  often  reliev- 
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ing  a  too-earnest  discussion  by  some  apt  pleasantry. 
The  new  members  of  the  executive  committee  are 
ail  good  men.  Mr.  Doherty,  in  particular,  although 
one  of  the  younger  members,  has  had  especially 
varied  and  useful  central-station  experience  and  de- 
serves credit  for  his  activity  and  labor  in  promoting 
live,  helpful  topics  of  discussion.  Taken  together, 
the  new  officers  will  bring  a  strong  infusion  of  new 
blood,  which  cannot  prove  but  strengthening  to  the 
association. 

One  of  the  important  features  of  the  convention 
of  the  National  Electric  Light  association  last  week 
was  the  presentation  of  a  partial  or  progress  report 
from  the  committee  appointed  to  investigate  the 
photometric  values  of  arc  lamps.  The  committee 
accepted  an  invitation  from  Purdue  University  to 
carry  on  its  investigations  in  the  laboratories  of  the 
School  of  Electrical  Engineering  of  that  institu- 
tion, and,  in  great  part,  the  report  was  made  up 
of  a  sub-report  from  Professor  C.  P.  Matthews,  the 
photometrist  for  the  committee,  who  directed 
the  work  of  students,  who,  in  turn,  made  the  actual 
observations  of  the  lamps,  globes  and  carbons  under 
test.  The  abstract  of  the  committee's  report,  given 
elsewhere  in  this  issue,  shows  how  representative 
was  the  class  oT  apparatus  submitted,  the  method 
'  of  making  the  tests  and  some  of  the  results  obtained. 
Of  course,  the  full  value  of  the  committee's  work 
will  only  be  seen  after  the  final  report  is  presented. 
However,  much  has  been  done— enough  to  show 
the  wide  aivd  thorough  scope  of  the  investigation 
and  its  extremely  interesting  character.  As  was  to 
be  expected,  the  manufacturers'  names  are  not  given 
in  the  table  giving  the  final  summary  of  results 
so  far  attained,  but  the  comparisons  are  instructive, 
nevertheless.  And  it  is  also  important  to  note  that 
the  alternating  and  direct-current  enclosed-arc  lamps 
work  out  at  about  the  same  efficiency  in  luminos- 
ity, when  all  factors  are  considered.  The  partial  re- 
port of  this  committee  is  worthy  of  close  attention 
on  the  part  of  all  electric-light  men,  and  the  full 
report  will  be  awaited  with  interest. 

As  a  result  of  a  strike  of  linemen  a  boycott  has 
been  declared  upon  the  use  of  the  apparatus  of  the 
Bell  Telephone  company  of  Buffalo  by  the  United 
Trades  and  Labor  Council  of  that  city.  Union  work- 
men affiliated  with  the  council  are  forbidden  to  talk 
over  the  telephones  under  penalty,  it  is  said,  of 
the  imposition  of  a  $50  fine.  This  action  is  taken 
because  the  company  is  "unfair  to  organized  labor" 
and  employs  "scab  labor."  Jt  may  well  be  doubted, 
however,  whether  the  boycott  will  do  much  harm  to 
the  company,  while  it  will  result  in  considerable 
inconvenience,  to  the  men  themselves.  The  labor 
man  may,  perhaps,  point  out  that  when  practically 
a  whole  community  refused  to  use  the  instruments 
of  the  very  same  company  in  Rochester  in  1886 
and  1887  the  sympathetic  interest  excited  by  the 
determined  stand  of  the  citizen  "strikers"  was  wide- 
spread; but  the  cases  are  very  different.  In  the 
memorable  Rochester  campaign  each  subscriber  and 
the  city  government  itself  had  a  direct  grievance 
against  the  company,  owing  to  a  proposed  increase 
in  rates,  the  erection  of  unsightly  poles  and  other 
just  causes  of  complaint,  and  they  had  a  moral  and, 
as  the  event  proved,  a  legal  right  to  discontinue  all 
business  relations  with  the  company  by  concerted 
action.  Besides,  the  uprising  of  the  telephone  users 
was  practically  unanimous  and  was  in  the  end  effect- 
ive, while  in  the  interim  some  steps  were  taken  to 
provide  other  means  of  communication.  In  Buffalo 
not  one  man  in  20  who  is  asked  to  boycott  the 
lelephone  service  can  have  any  personal  grievance 
against  the  company;  the  original  equities  of  the 
case  are  not  clearly  established,  and  it  is  likely  that 
the  movement  will  'nave  no  great  effect  on  the  com- 
pany's business.  Of  course,  every  individual  is 
well  within  his  rights  in  refusing  to  patronize  a 
telephone  company;  but  the  Buffalo  boycott  can 
hardly  be  considered  as  well  founded  or  as  promis- 
ing any  degree  of  success.  The  affair  is  of  some 
interest,  however,  in  recalling  the  earlier  struggle, 
which  excited  the  interest  of  the  whole  country 
and  proved  that  even  a  Bell  telephone  company 
cannot  successfully  contend  against  the  earnest  and 
enthusiastic  opposition  of  an  entire  community. 
It  is  worthy  of  remark  that  Rochester  has  now  a 
well-equipped  Independent  telephone  company,  and 
will  never  again  be  compelled  to  "silence  the  tele- 
phone," as  it  did  on  November  20,  1886. 
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The   General    Meeting   of  the  Institute 
at  Philadelphia. 

Philadelphia,  May  iS. — The  first  general  meeting 
•of  the  Institute  was  held  in  Philadelphia  in  1884,  in 
•connection  with  the  Electrical  Exhibition,  which  was 
.held  at  that  lime  under  the  auspices  of  the  Franklin 
Institute;  so  that  in  a  sense  the  American  Institute 
of  Electrical  Engineers  is  an  outgrowth  from  the 
Franklin  Institute.  The  tenth  general  meeting  was 
held,  too.  in  Philadelphia,  in  1894,  the  Institute  be- 
ing the  guest  of  the  Engineers'  Club.  For  a  third 
time,  then,  our  city  has  been  honored  by  the  presence 
of  a  general  meeting.  This,  the  seventeenth  event 
■of  its  kind,  was  opened  on  Tuesday  afternoon,  May 
16th,  in  the  auditorium  of  the  Drexel  Institute.  No 
other  meeting  of  the  Institute  has  occurred  in  sur- 
roundings which  have  combined  so  much  that  is 
really  excellent  both  in  architecture  and  in  art,  in 
association  with  the  applied  sciences.  Philadelphia 
4ms  are  justly  proud  of  the  Drexel  Institute,  its  fine 
building  and  the  admirable  work  which  it  is  accom- 
plishing, and  its  position  as  one  of  the  most  note- 
worthy institutions  of  its  character.  The  magnificent 
building,  wholly  different  from  the  prevailing  con- 
ventional type  of  educational  structures,  was  com- 
pleted in  iSqi,  and  was  the  gift  of  Anthony  J.  Drexel, 
whose  beneficence  to  the  Institutc^amounts  to  more 
than  $3,000,000.  The  artistic  and  beautiful  environ- 
ments were  a  decided  charm  to  the  visitor,  in  pleas- 
ant contrast  with  the  severely  utilitarian  character 
-of  such  a  professional  convention. 

The  meeting  was  opened  by  the  retiring  president. 
Dr.  A.  E.  Kennelly,  whose  genial  administration  has 
■done  much  to  advance  him  in  the  already  high  re- 
gards of  his  associates.  He  presented  Dr.  James 
MacAlister,  the  president  of  the  Drexel  Institute, 
who,  in  a  brief  address  of  welcome,  happily  referred 
to  the  rapid  progress  in  electrical  science  which  had 
•developed  electrical  engineering  to  the  dignity  of 
3.  profession  which  is  second  to  none.  Secretary 
Ralph  W.  Pope  then  announced  that  at  the  annual 
meeting  on  the  previous  day  at  New  York,  Carl 
Hering  of  Philadelphia  had  been  confirmed  as  the 
president-elect  by  a  large  majority.  This  informa- 
tion was  warmly  welcomed  by  the  many  friends  of 
Mr.  Hering,  who,  while  holding  the  competing  can- 
didate in  high  esteem,  were  not  in  sympathy  with 
the  efforts  which  had  been  made  to  defeat  his  can- 
didacy. Those  members  who  especial!}'  hold  to  the 
best  interests  of  the  Institute  as  a  scientific  body 
cannot  approve  of  the  use  of  political  methods  in 
.any  of  its  elections. 

The  meeting  being  then  open  for  the  reading  and 
-discussion  of  the  papers,  the  first  one  read  was  'A 
New  Transmission  Dynamometer,"  by  VV.  E.  Golds- 
borough  of  Purdue  University.  The  paper  describes 
the  outcome  of  a  series  of  experiments  to  devise 
an  instrument  for  the  measurement  of  mechanical 
power  which  should  possess  the  simplicity  of  design, 
■ease  of  calibration  and  the  accuracy  that  are  char- 
acteristic of  electrical  measuring  instruments.  This 
instrument  consists  essentially  of  a  spiral  spring 
surrounding  a  quill  shaft  fitted  with  a  key  clutch. 
The  angle  of  torque  is  read  by  the  displacement  of 
electrical  contacts;  the  adjustment  of  the  contacts 
is  made  through  the  click  in  a  telephone  receiver. 
The  instrument  is  a  simple  and  practical  one  for 
measuring  power  absorbed  by  a  dynamo  or  devel- 
oped by  a  motor.  The  paper  wras  discussed  briefly 
by  C.   0.  Mailloux  and  A.  J.  Rowland. 

The  second  paper  was  "A  Percentage  Bridge,"  by 
Herschel  C.  Parker  of  Columbia  University.  There 
is  great  difficulty  in  calibrating  the  multiple  coils  of 
a  rheostat  against  a  stand'ard  ohm;  the  author  has 
■devised  a  modified  Wheatstone  bridge  which  enables 
the  process  rapidly  and  accurately  to  be  carried  out. 
It  may  be  adjusted  to  read  percentage  differences  of 
resistance  directby.  The  paper  was  briefly  com- 
mented on  by  Professor  Goldsborough. 

In  the  afternoon  the  ladies  v.rere  given  a  compli- 
mentary excursion  by  boat  on  the  Delaware  River  to 
the  Morelton  Club,  wrhere  a  planked-shad  dinner  was 
served;  the  party,  numbering  about  25,  was  es- 
corted by  Messrs.  Kennelly,  Bragg  and  Hewitt.  In 
the  evening  a  smoker  was  given  to  the  members  at 
the  Manufacturers'  Club.  Quite  a  number  also  at- 
tended the  general  meeting  of  the  Franklin  Insti- 
tute, where  Professor  Raoul  Pictet  lectured  on  liquid 
air.  The  numerous  experiments  shown  by  this  noted 
investigator  were  thoroughly  appreciated. 

The  second  session  began  Thursday  morning  at 
10  o'clock.  The  secretary  announced  the  official 
balloting  for  the  president  and  the  officers  for  the 
year.  Dr.  Kennelly  then  read  the  resolutions  and 
the  report  of  the  committee  on  units  and  standards, 
as  follows: 

*  Resolved,  That  the  committee  on  units  and  standards  be  re- 
quested to  investigate  and  report  at  the  ensuing  meeting  in  re- 
gard to  the  advisability  of  the  following : 

1.  The  eiving  of  names  to  the  absolute  units  of  the  electrostatic 
and  electromagnetic  systems. 

2.  The  denotation  by  means  of  prefixes  of  multiples  of  such 
units. 

3.  The  rationalization  of  the  present  system,  by  means  of  tak- 
ing the  absolute  unit  of  magnetism  as  equal  to  the  present  mag- 
netic line,  and  the  absolute  difference  of  magnetic  potential  as 
equal  to  the  present  absolute  unit  of  current-turn. 

4.  The  advisability  ot  taking  up  any  or  all  of  the  above  matters 
at  the  congress  to  be  held  in  Paris  this  year. 

The  committee  desires  to  report  as  follows: 

1.  We  consider  that  there  is  need  for  names  for  the  absolute 
C.  G.  S.  units  in  the  electrostatic  and  the  electromagnetic  sys- 

em:  also  for  suitable  prefixes  to  denote  decimal  multiples  and 
rsubmnltiples  of  tbese  units,  in  supplement  and  additionio  those 
already  in  common  use. 

2.  That  the  International  Electrical  Congress  convenine  this 
year  at  Paris  should  be  urged  to  bestow  the  above-mentioned 
names  and  create  said  decimal  prefixes, 

3.  That  much  advantage  would  accrue  to  a   universal   '"ration- 


alization" of  electric  and  magnetic  unit?,  ard  that  the  congress 
be  requested  to  consider  the  means  and  advisability  of  buch 
"rationalization." 

Commenting  at  length  on  these  resolutions,  Dr. 
Kennelly  considered  that  practice  demanded  a  set 
of  magnetic  and  electrical  units  not  immediately 
based  on  the  C.  G.  S.  system,  so  universally  used  in 
science.  He  could  not  appreciate  the  necessity  that 
led  to  the  adoption  of  the  volt-ampere  system.  In 
the  advanced  stage  of  practice  applied  units  can 
be  derived  from  the  absolute  system  by  adopting 
proper  multiples  and  submultiples;  the  various  units 
would  then  be  co-ordinated  into  one  exact  system. 
He  explained  the  purport  of  the  report  to  be  an 
attempt  to  eradicate  the  term  "4","  which  has 
proven  so  objectionable  in  magnetic  formulas, 
though  it  is  difficult  to  understand  why  so  much 
abuse  has  been  heaped  on  this  very  simple  quantity. 
Technically,  the  report  aims  at  a  departure  from  the 
artificial  conception  of  spherical  distribution  of  lines 
of  force,  and  the  adoption,  instead,  of  a  linear  rela- 
tion. No  doubt  all  thi^  will  be  keenly  appreciated 
by  those  people  who  have  to  calculate  electromagnets 
for  a  livelihood.  President  Hering  advised  the  In- 
stitute to  take  such  action  on  the  resolutions  and 
report  that  would  instruct  the  delegates  to  the  Paris 
Congress;  that  they  should  formulate  their  sugges- 
tions and  publish  them  in  advance;  that  the  function 
of  a  congress  is  not  the  initiation  of  new  ideas,  but 
rather  the  confirmation  of  suggested  ones.  The 
topic  was  further  discussed  by  C.  O.  Mailloux,  Pro- 
fessors Goldsborough,  Franklin  and  A.  J.  Rowland 
and  C.  P.  Steinmetz.  The  resolutions  and.  the  re- 
port were  finally  unanimously  adopted. 

This  was  followed  by  a  paper,  "The  Eddy  Current 
Losses  in  Transformers,"  by  Fitzhugh  Townsend 
of  Columbia  University.  The  loss  of  energy  through 
eddy  currents  in  the  cores  of  transformers,  arma- 
tures and  such  apparatus  is  difficult  to  determine 
with  accuracy.  The  law  of  the  variation  with  the 
frequency  and  the  density  of  the  magnetic  flux  is 
not  fully  known.  The  paper  examines  the  approxi- 
mate law,  but  no  final  conclusions  are  advanced. 
C.  P.  Steinmetz,  in  discussing  it,  emphasized  the 
importance  of  the  subject,  but  differed  essentially 
from  the.  methods  and  statements  of  the  paper.  It 
was  also  briefly  discussed  by.  W.  E.  Goldsborough. 
The  following  paper  was  on  "The  Conditions- of 
Electrolytic  Corrosion  in  Brooklyn,"  by  Samuel 
Sheldon.  In  the  rush  hours  about  1,100  cars  are 
in  operation,  and  the  total  current  output  from  the 
seven  power  stations  is  about  47,000  amperes.  The 
means  for  returning  the  current  wrere  described,  and 
also  the  contemplated  use  of  the  structures  of  the 
elevated  railroad  for  this  purpose.  He  found  dif- 
ferences of  potential  between  the  rails  and  the  gas 
mains  and  hydrants  varying  from  a  fraction  of  a  volt 
to  25  volts.  It  was  especially  noteworthy  that  no 
electrolytic  corrosion  of  the  cast-iron  water  mains 
has  been  discovered  in  the  city,  although  numerous 
cases  have  occurred  in  which  the  service  pipes  were 
attacked.  Only  within  the  last  year  has  corrosion 
of  the  gas  mains  been  found,  though  in  one  block 
38  service  pipes  were  destroyed.  The  gas  company 
attributes  a  leakage  due  to  this  action  of  13  per  cent, 
of  its  entire,  output.  The  underground  tubing  of 
the  Edison  company  has  also  suffered  considerably. 
It  was  noticeable  that  cast-iron  showed  an  immunity 
against  corrosion;  a  condition  which  the  paper  un- 
dertakes to  explain.  The  paper  was  discussed  by 
A.  E.  Kennelly  and  R.  B.  Owens,  when  it  was  moved 
to  adjourn  and  resume  the  discussion  Friday  morn- 
ing. 

Two  steamboats  left  the  Arch  street  wharf  at  one 
o'clock  for  Cramp's  shipyards,  and,  returning, 
stopped  for  the  late  comers  and  then  proceeded  down 
the  Delaware  to  Washington  Park,  passing  the 
League  Island  navy  yard  and  the  principal  shipping 
■piers  en  route.  This  being  the  proper  season  and 
the  Delaware  River  the  great  catching  ground  for 
shad,  a  manked-shad  dinner  was  served  at  the  park. 
C.  A.  Bragg  was  the  toastmaster,  and  responses 
were  made  by  Messrs.  Pope.  Dunn,  Nunn,  Delaney, 
Whittakcr,  Smith,  Mailloux,  Steinmetz,  Hering. 
Kennelly.  Houston  and  Rowland.  The  return  was 
made  at  half-past  nine.  This  excursion  was  one  of 
the  most  enjoyable  entertainment  features  of  the 
meeting.  The  ladies'  party,  under  the  escort  of 
Traction  Manager  Hewitt,  left  the  Drexel  Institute 
at  half-past  two  and  enjoyed  a  trolley  ride  to  Fair- 
mount  Park  and  the  Belmont  mansion.  In  the  even- 
ing Mr.  Hewitt  personally  conducted  a  theater  party 
for  the  ladies  to  the  South  Broad  Street  Theater. 
At  the  third  session,  on  Friday  morning,  the  fur- 
ther discussion  of  Professor  Sheldon's  paper  was 
resumed,  and  Messrs.  C.  J.  Reed  and  Ludwig  Hom- 
mel  contributed.  Though  the  paper  was  an  excellent 
one  and  elicited  close  attention,  the  limited  discus- 
sion is  evidence  that  the  prevention  of  electrolysis 
has  been  reduced  to  a  working  basis  and  can  be  pro- 
vided for  wmen  a  proper  study  of  the  local  conditions 
has  been  made.  The  first  paper  of  the  session  was 
read  by  Professor  F.  A.  C.  Perrine,  and  dealt  with 
"The  Use  of  Aluminum  Line  Wire  and  Some  Con- 
stant for  Transmission  Lines."  The  printed  paper 
contained  a  descriptive  discussion  of  a  43-mile,  two- 
phase  transmission  line  in  California.  Dr.  Perrine 
confined  himself  to  -the  reading  of  the  second  and 
unprinted  portion  of  the  paper,  which  was  largely 
mathematical  and  dealt  with  the  calculation  of  certain 
capacity  and  inductance  effects  on  the  line.  All 
the  wires  supplied  for  the  transmission  line  were 
tested  by  Dr.  Kennelly,  who  reported  their  char- 
acteristics to  be: 


Diameter 293-9  mils 

Weight  per  mile 419. 4  pounds 

Resistance  per  mil  foot 17.6  ohms  at  25°  C. 

Resistance  per  mile  at  250  C 1.00773  ohms 

Conductivity  compared  with  copper      59.9  per  cent,  by  dimension 

Tensile  strength  of  wire   1549    pounds 

Number  of  twists  in  six  inches  for 

fracture 17.9 

Tensile  strength  per  square  inch. ..32898 

The  joints  in  the  aluminum  wire  are  especially 
sources  of  diiliculty,  for  this  metal  corrodes  readily 
when  in  contact  with  another.  It  was  finally  deter- 
mined to  abandon  soldered  or  clamped  joints;  the 
joint  used  was  made  by  taking  an  oval  tube  of  alumi- 
num, nine  inches  long,  into  which  the  ends  of  the 
wires  were  slipped  and  the  whole  then  twisted  with 
clamping  tools.  Such  joints  have  proven  satisfac- 
tory in  respect  to  strength  and  conductivity.  Dur- 
ing the  past  two  years  a  number  of  lines  have  been 
erected  on  the  Pacific  coast  using  aluminum  wire, 
and,  with  one  exception,  they  have  given  annoyance 
and  expense  through  breakdown  and  other  causes. 
The  breaks  show  invariably  that  there  were  flaws 
in  the  metal.  The  authors  concluded  that  with  im- 
provements in  the  metallurgy  of  aluminum  it  can  be 
safely  used  in  the  place  of  copper  for  transmission 
lines.  The  mathematical  portion  of  the  paper  was 
discussed  at  some  length  by  Messrs.  Kennelly,  Stein- 
metz and  F.  G.  Baum,  the  joint  author  of  the  paper. 
A.  E.  Kennelly  then  entered  upon  a  discussion  of 
the  physical  properties  of  aluminum..  He  had  tested 
about  100  samples  and  found  the  electrical  character 
of  them  all  nearly  uniform,  thus  showing  a  high 
degree  of  purity  of  the  metal.  He  pointed  out  that 
no  definite  elastic  limit  could  be  assigned  for  the 
wire  and  this  was  a  source  of  uncertainty  in  cal- 
culating the  strains  on  the  pole  line.  P.  N.  Nunn 
said  that  he  had  some  experience  with  aluminum 
wire  in  transmission  work.  He  instanced  a  length 
of  six  miles  in  which  the  breaks  averaged  one  to 
each  100  feet  to  the  month.  This  wire  was  alloyed 
aluminum  and  he  had  since  replaced  it  with  pure 
stranded  wire,  and  no  further  difficulty  had  been 
experienced. 

Professor  A.  C.  Crehore  then  read  an  interesting 
paper  on  "A  Practical  Transmitter  Using  the  Sine 
Wave  for  Cable  Telegraphy;  and  Measurements 
with  Alternating  Currents  Upon  an  Atlantic  Cable.1' 
Colonel  George  O.  Squier  was  a  joint  author  in  the 
paper.  It  dealt  with  a  description  of  tests  upon 
commercial  operation  over  traffic  cables  in  which 
the  superiority  of  the  sine  wave  over  the  current 
wave  of  the  ordinary  transmitting  battery  was  fully 
demonstrated;  a  higher  letter  speed  and  greater  legi- 
bility of  the  signals  were  the  result.  The  section  deal- 
ing with  measurements  is  a  valuable  contribution 
to  our  knowdedge  of  the  electrical  properties  and  the 
behavior  of  submarine  cables.  The  authors  found 
that  a  sine  wave  wras  always  given  to  the  siphon 
recorder,  no  matter  what  the  wave  form  supplied 
to  the  cable  by  the  transmitter  might  be;  the  cable, 
by  reason  of  its  capacity,  smooths  out  all  the 
harmonics  into  a  fundamental  sine  wave.  By  their 
perfected  transmitter  greater  energy  can  be  trans- 
mitted with  less  strain  on  the  cable.  The  paper 
was  discussed  by  Drs.  Pupin  and  Bedell,  and  Mr. 
Delaney  pointed  out  that  in  certain  tests  which  he 
had  conducted,  the  letter  speed  was  found  to  .vary 
widely,  according  as  one  recorder  or  another  was 
used.  He  reported  letter  speeds  of  over  220  to 
the  minute,  which  is  practically  as  great  as  that 
found  by  the  authors  of  the  paper.  In  keeping 
with  the  advance  in  land  telegraphy,  the  battery 
must  eventually  be  replaced  by  a  dynamo,  and  in  this 
case  there  is  no  doubt  that  the  character  of  trans- 
mission proposed  in  this  paper  is  the  proper  one 
for  the  cable  service.  A  complete  set  of  transmit- 
ting and  receiving  instruments  for  ocean  cable 
telegraphy  were  shown  in  operation  during  the  re- 
cess that  followed  the  discussion. 

After  the  recess  a  lengthy  mathematical  paper  was 
read  by  Professor  Pupin  of  Columbia  University,  on 
"Telephony  Over  Cables  and  Long-distance  Air 
Lines."  The  paper  describes  a  method  for  con- 
structing cables  and  long-distance  air  lines  for  tel- 
ephony and  telegraphy.  It  was  devoted  to  a  dis- 
cussion of  the  physical  theory  of  electrical  wave 
propagation  over  cables  and  air  lines,  and  wave 
propagation  over  non-uniform  electrical  conductors. 
The  final  paper  of  the  meeting  was  read  by  Pro- 
fessor R.  B.  Owens  of  McGill  University,  Toronto, 
on  "Notes  on  Synchronous  Converters.'"'  The  com- 
mittee on  complimentary  resolutions  then  reported, 
and  resolutions  expressive  of  the  appreciation  of  the 
courtesies  extended  to  the  Institute  by  the  authori- 
ties of  the  Drexel  Institute,  and  of  the  kind  enter- 
tainment by  friends  in  Philadelphia,  were  adopted. 
The  final  adjournment  was  then  moved.  At  the 
close  of  the  sessions  a  complimentary  organ  recital 
was  given  to  the  members  and  visitors  in  the  audi- 
torium of  the  Drexel  Institute  by  the  organist,  Mr. 
James  Dickinson,  in  which  an  admirable  programmt 
was  delightfully  rendered. 

The  attendance  on  the  meeting  was  a  fairly  large 
one;  the  papers  were  suggestive  and  enjoyable, 
though  not  marked  by  an  especial  interest,  and  the 
discussions  were  meager.  There  was  renewed  interest 
in  the  work  of  the  Institute.  The  adjourned  meet- 
ing will  be  held  in  Paris,  beginning  August  16,  1900. 
The  management  is  to  be  complimented  on  the  neat 
badges  which  were  distributed.  The  design  was  a 
small   gilt  button. 

Among  the  members  and  visitors  present  were 
Ralph  W.  Pope,  Ludwig  Hommel.  Charles  Rawline. 
C.  A.  Bragg,  Mrs.  C.  A.  Bragg,  Mrs.  D.  A.  Carrick. 
Mrs.  J.  Howard  Wheeland,  James  G.  Biddle,  Charles 
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P.  Steinnietz,  W.  E.  Harrington,  C.  O.  Mailloux, 
g€  H.  Harris,  A.  Berg,  Miss  Shannon,  John  X. 
Hall.  Mrs.  John  L.  Hall.  Patrick  B.  Delaney,  Mrs. 
P.  B.  Delaney,  Mrs.  H.  Mclnnes,  T.  H.  Gregg, 
C.   H     -  g,   Mrs.  T.  H.  Scatterberg,  W.  W. 

Ker.  Mrs.  W.  W.  Ker,  C.  \V.  Rice,  A.  L.  Rice. 
Thomas  Spencer,  F.  G.  Baum.  T.  H.  Coho,  R.  P. 
Laziro,  Edwin  J.  Houston,  A.  E.  Kennclly,  Carl 
Bering,  Herschel  C.  Parker,  L.  B.  Marks,  F.  Ste- 
vens, William  I.  Hammer,  Charles  J.  Reed.  I.  War- 
ring. C.  P.  Child,  J.  E.  Woodbridge,  A.  J.  Row- 
land. W.  M.  Stine.  W.  S.  Franklin.  Fitzhugh  Town- 
send.  Gano  S.  Dunn,  William  I.  Aldrich,  William  C. 
Andrew-.  U.  Knowles  Perot,  Samuel  Sheldon, 
it.  Squier,  M.  I  Pupin,  \.  C.  Crehore,  F, 
Bedell,  <  >«. ■<  irge  A.  Sever.  W.  E.  Goldsborough. 
F.  B.  Crocker,  R.  B.   Owens  and  Charles  Stillwell. 

W.   M.  S. 

The  vote  by  which  Mr.  Hering  was  elected  presi- 
dent was:  Carl  Hering.  381;  M.  I.  Pupin,  179. 
Other  officers  elected  were:  Vice-presidents,  Gano 
S.  Dunn.  A.  V.  Abbott  and  W.  L.  R.  Emmett; 
managers.  C.  T.  Hutchinson,  W.  S.  Barstow,  Calvin 
W.  Rice  and  R.  D.  Mershon;  secretary,  R.  W.  Pope: 
treasurer.  George  A.  Hamilton.  The  total  member- 
ship of  the  Institute  is  now   1.273. 


NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

[  Continued  from  page  jjj.  ] 

"The  committee  has  the  honor  to  report  that 
since  the  last  convention  it  has  made  material 
progress  toward  getting  the  details  of  standardiza- 
tion worked  1  tut. 

"The  recent  tendency  has  been  toward  a  some- 
what closer  classification  than  was  adopted  by  the 
association  in  pursuance  of  the  committee's  last  re- 
port. A  number  of  stations  are  now  demanding  a 
range  of  candlepower  of  from  15  to  17,  instead  of 
from  14*2  to  I71-;,  as  previously  adopted.  We  be- 
lieve that  such  course  of  classification  is  desirable. 
but  are  not  prepared  to  definitely  recommend  it 
until  proper  standards  and  apparatus  have  come 
into  mure   general   use  than  at  present. 

"With  respect  to  sources  of  standards,  your  com- 
mittee desires  to  call  earnest  attention  to  a  measure 
now  pending  before  Congress  for  the  establishment 
of  a  national  standardizing  bureau,  corresponding 
in  its  functions  to  the  German  Reichsanstalt.  which 
would  be  able  to  furnish  authoritative  standards  to 
all  who  should  desire  them,  and  your  committee  re- 
spectfully recommends  that  the  National  Electric 
Light  association,  as  a  body  indorse  the  estab- 
lishment of  such  a  standardizing  bureau,  and  com- 
municate its  endorsement  to  Hon.  James  H.  South- 
ard, chairman  of  the  House  committee  on  coinage, 
weights  and  measures.  Such  a  source  for  standards 
of  liyht  will  be  much  more  satisfactory  and  authori- 
tative than  anything  which  could  otherwise  be  ob- 
tained, and  its  value  to  our  association  and  to  the 
art  in  general  can  hardly  be  overestimated. 

"Pending  the  establishment  of  such  a  government 
institution,  your  committee  is  arranging  to  have 
standard  16-candlepower  lamps  of  no  and  220  volts 
prepared  at  Columbia  University,  New  York  city, 
in  pursuance  of  your  committee's  specifications. 
We  believe  that  these  will  at  least  furnish  a  uniform 
and  available  standard  of  excellent  quality.  These 
lamps  will  be  furnished  in  pairs  at  the  cost  of  prep- 
aration to  such  members  of  the  National  Electric 
Light  association  as  may  desire  them,  and  orders 
may  be  placed  with  the  secretary  of  the  association 
for  such  standards,  which  will  be  put  through  as 
promptly  as  possible.  The  general  method  of  stand- 
ardization of  these  lamps  will  be  that  laid  out  in  the 
report  of  the  American  Institute  of  Electrical  Engi- 
neers on  the  subject. 

"With  respect  to  photometric  apparatus  and 
methods,  your  committee  is  preparing  for  publica- 
tion a  specification  and  drawings  for  a  standard 
photometer  room  and  its  equipment,  and  has  under 
construction  a  standard  form  of  simple  photometer. 
We  have  examined,  during  the  last  year,  the  forms 
of  standard  and  portable  photometers  which  are 
now  on  the  market,  and  while  some  of  them  are 
capable  of  giving  excellent  results,  we  deem  it  wise 
to  furnish  specifications  for  a  complete  photometer 
room  in  which  other  photometers  can  be  installed, 
together  with  directions  for  their  use  in  such  man- 
ner as  to  obtain  from  them  the  best  results.  With- 
out anticipating  too  much  of  the  detail  of  these 
specifications,  it  is  our  belief  that  the  standards 
should  be  run  when  practicable  from  a  storage  bat- 
tery, or  other  steady  separate  source  of  electro- 
motive force,  obviating  as  far  as  possible  the  need 
Of  rheostatic  control  of  the  standard  lamp.  When 
such  a  source  is  not  available,  the  standard  and  lamp 
t<>  be  tested  should  be  operated  off  the  same  cir- 
cuit with  a  proper  rheostat  for  bringing  the  voltage 
of  the   standard  to  its  rated   value. 

"With  respect  to  methods  of  use  of  photometers, 
we  desire  to  most  emphatically  call  attention  to  the 
fact  that  photometers  must  be  put  in  working  ad- 
justment by  rotating  the  standard  lamp  at  its  rated 
voltage  in  the  place  that  during  testing  will  'be 
occupied  by  the  lamps  to  be  tested.  Photometers 
based  on  a  fixed  position  of  a  standard  lamp  in 
which  this  precaution  is  not  observed  we  deem  to 
be  unreliable  on  account  of  errors  of  screen  and 
personal  error>  which  can  only  be  eliminated  by 
treating  the  standard  and  lamps  to  be  tested  in 
precisely  the  same  manner.  Moreover,  we  desire 
to  call  attention  to  the  desirability  of  investigating 


carefully  the  candlepower  scales  and  the  rheostats 
arbitrarily  controlling  the  voltage  in  some  forms 
of  photometers  now  furnished.  They  are  im- 
mensely convenient  when  in  adjustment,  but  should 
not  to  he  used  without  testing  their  adjustment.  At 
the  present  time  we  believe  that  the  rotation  of  the 
lamp  on  the  vertical  axis  is  sufficient,  although 
when  lamp  filaments  are  of  more  uniform  charac- 
teristics than  at  present,  arrangements  for  measur- 
ing zonal  distribution  of  light  may  be  desirable. 

*'\Vc  believe  that  the  time  has  come  for  careful 
photometric  tests  of  all  samples  rather  than  for 
merely  maximum  and  minimum  tests,  since  lamp 
manufacture  has  so  far  advanced  that,  if  the  maxi- 
mum and  minimum  tests  only  were  to  be  used,  there 
might  be  a  strong  tendency  on  the  part  of  the  manu- 
facturer to  work  toward  the  inferior  or  superior 
limit. 

'With  respect  to  uniform  wattage  of  lamps,  at  a 
given  rated  candlepower,  we  recognize  the  fact  that 
the  desire  of  stations  as  to  closeness  of  wattage 
rating  varies  somewhat,  but  earnestly  recommend 
that  no  variation  from  the  nominal  wattage  of  a  16- 
candlepower  lamp  greater  than  2V2  watts  on  either 
side  of  such  rating  should  be  permitted. 

"With  regard  to  method  of  sampling,  we  should 
recommend  the  testing  of  10  lamps  taken  promis- 
cuously from  each  barrel,  all  of  which  must  fall 
within  the  limits  heretofore  adopted  by  the  associa- 
tion. We  believe  that  any  lot  of  lamps  not  stand- 
ing this  test  should  be  totally  rejected,  and  do  not 
believe  that  any  scheme  permitting  a  greater  varia- 
tion can  be  productive  of  anything  except  bad 
lamps.  This  sampling  should  be  supplemented  by 
test  burning  of  lamps  to  determine  their  qualities 
with  respect  to  life,  but  at  the  present  time  the  art 
is  not  in  such  state  as  to  justify  us  in  recommending 
any  uniform  and  definite  standard,  although  we  be- 
lieve that  such  recommendation  should  form  a  sub- 
sequent part  of  the  work  of  your  committee. 

"Finally,  we  would  urge  upon  the  members  the 
desirability  of  supplying  themselves  with  standard 
lamps  which  can — in  the  near  future — be  ordered  at 
any  time  through  the  secretary,  and  we  shall  shortly 
have  forwarded  through  the  secretary,  to  all  mem- 
bers, a  copy  of  the  specifications  already  referred  to." 

The  report  is  signed  by  Louis  Bell  and  James  I. 
Ayer. 

Grounded  Circuits. 

E.  H.  Davis  read  the  report  of  the  committee  on 
grounded  circuits,  signed  by  William  Brophy  and 
James  I.  Ayer.     This  report  is  as  follows: 

"The  two  remaining  members  of  the  committee 
feel  that  they  must  here,  at  this  time,  call  your 
attention  to  the  fact  that  they  have  been  deprived 
of  the  aid  and  counsel  of  their  chairman,  the  late 
lamented  Lieutenant  S.  Dana  Greene,  whose  noble 
spirit  took  its  flight  heavenward  on  that  crisp,  cold 
winter  night,  when  himself  and  his  estimable  wife 
went  unwittingly  to  their  death  on  the  treacherous  ice 
and  chilly  waters  of  the  Mohawk  River.  The  news 
of  the  tragic  death  of  our  honored  associate,  friend 
and  fellow-worker  in  the  electrical  field,  together 
with  the  one  dearest  to  him  in  life,  came  to  all  of 
us  as  a  stunning  blow,  but  more  particularly  to  us, 
his  associates  on  this  committee,  who  depended  so" 
much  on  his  experience  and  counsel  in  the  per- 
formance of  the  duty  assigned  to  us.  A  fitting 
eulogy  will,  no  doubt,  be  pronounced  at  the  proper 
time  by  someone  better  qualified  than  the  members 
of  this  committee  to  properly  set  forth  the  sterling 
work,  steadfast  friendship  and  many  virtues  of  our 
late  friend  and  associate,  but  we  beg  the  privilege 
of  laying  our  humble  wreath  in  the  form  of  this 
slight  tribute  to  his  memory  on  the  little  green 
mound  under  which  all  that  is  mortal  of  Lieutenant 
Greene  now  rests. 

"The  'grounding  of  the  neutral  wire'  in  direct- 
current,  three-wire,  low-potential  systems  has  been 
a  very  much  mooted  subject  in  the  past.  Some 
very  eminent  professors,  nearly  all  fire-insurance 
officers  and  inspectors  and  some  prominent  workers 
in  the  electrical  field  have  argued  against  it  as  being 
an  extremely  dangerous  practice,  and  one  that  would 
be  sure  to  increase  the  fire  hazard  and  render  the 
business  of  fire  insurance  less  profitable.  Others, 
less  prominent,  perhaps,  but  having  more  practical 
experience  with  the  actual  operation  of  three-wire 
systems,  took  the  opposite  ground,  believing  no 
harm  could  result  from  the  grounding  of  the  neutral 
wire   outside   buildings. 

"Nearly  all  fire-insurance  boards  have  issued  their 
edict  against  this  practice;  but,  notwithstanding 
their  opposition,  it  is  now  almost  the  universal 
practice  to  permanently  ground  the  neutral  wire. 
Experience  has  shown  that  this  practice  has  not 
increased  the  fire  hazard  or  losses  by  fire,  but  on 
the  contrary  it  is  fair  to  presume  that  it  has  de- 
creased both  hazard  and  loss. 

"A  three-wire  system,  with  lamps,  motors,  etc., 
in  multiple,  whether  overhead  or  underground,  ex- 
tending over  a  large  area  of  territory,  must,  owing 
to  bare  connections  in  the  case  of  underground 
feeders  and  mains  and  on  overhead  conductors  and 
insulation  that  is  not  impervious  to  moisture,  offer 
a  very  low  absolute  insulation  resistance.  And,  as 
a  matter  of  fact,  leakage  to  ground  over  the  entire 
system  cannot  be  prevented.  Such  being  the  case, 
your  committee  believes  that  the  'grounding  of  the 
neutral'  is  a  very  great  measure  of  safety,  and  by 
no  means  a  menace  to  property  by  increasing  the 
fire  hazard.  Little  need  be  feared  from  low-resist- 
ance grounds,  and  by  grounding  the  neutral  the 
danger  from  high-resistance  grounds  is  reduced  50 


per  cent.,  because  the  diffe-rence  of  potential  between, 
positive  and  negative  conductors  and  the  ground  is. 
the  same  as  that  between  those  conductors  and  the 
neutral.  Again,  so  long  as  a  high  grade  of  insula- 
tion is  maintained  on  wires,  fixtures,  etc.,  within  the- 
walls  of  buildings,  little  danger  need  be  appre- 
hended from  the  failure  of  the  insulation  of  the 
feeders  and  mains  on  the  outside,  whether  they  be 
overhead  or  underground.  The  highest  grade  of 
insulation  of  interior  conductors  should  be  insisted 
upon  by  every  station  manager,  and  current  should 
not  be  supplied  to  any  system  of  conductors,  the- 
absolute  insulation  of  which  is  not  all  that  it  should 
be.  Strict  attention  to  this  very  important  matter 
will  result  in  a  very  great  reduction  of  the  number 
of  fires  honestly  chargeable  to  electrical  causes. 

"A  strict  interpretation  of  the  instructions  given, 
to  your  committee  would  lead  them  to  believe  that 
their  duties  ended  with  a  report  on  the  'grounding, 
of  the  neutral  wire,'  but  as  the  matter  of  grounding 
one  side  of  secondary  circuits  in  transformer  or  al- 
ternating systems  is  now  and  has  been  occupying 
the  minds  of  the  members  of  this  association  and 
others  who  claim  to  be  equally  interested  for  a 
number  of  years,  your  committee  has  assumed  that 
this  matter  was  intended  to  be  included,  and  has- 
given  it  earnest  attention.  From  the  time  of  the  in- 
troduction of  the  transformer  system  fears  have 
been  entertained  by  a  great  many  that  accidents  to 
persons  and  destruction  of  property  would  result 
from  the  failure  of  the  insulation  between  the  primary 
and  secondary  coils  of  transformers.  To  some  ex- 
tent such  fears  have  been  realized,  as  deaths  and 
fires  have  resulted  from  the  passage  of  the  primary 
current  over  the  secondary  circuits,  and  in  each  case 
which  your  committee  has  investigated  no  evidence 
of  an  escape  of  the  primary  current  over  the  sec- 
ondary mains  was  given  by  an  increase  of  candle- 
power  of  the  lamps  or  otherwise  until  fatal  acci- 
dents occurred.  Then,  and  not  till  then,  was  it 
km  wn  that  the  insulation  between  the  primary  and 
secondary  coils  had  failed. 

"Various  plans  have  been  proposed  and  devices, 
tried  to  prevent  accidents  from  this  cause,  the  most 
effective  step  being  the  improvement  of  the  insula- 
tion of  the  transformer.  The  'grounding  of  the 
outer  case,'  connecting  the  middle  of  the  secondary 
coil  to  'ground,1  and  a  'grounded'  magnetic  shield 
have  all  been  tried  to  some  extent  and  with  varying 
degrees  of  success.  Where  transformers  are  placed 
in  manholes  and  connected  to  underground  lead- 
covered  cables  the  case  can  be  securely  grounded 
to  the  lead  covering  of  such  conductors;  but  when 
they  are  placed  on  poles,  structures,  roofs  and  walls 
of  houses,  it  is  very  difficult,  if  not  impossible,  to 
connect  either  coils  or  case  to  a  good  and  secure 
'ground.'  Could  this  end  be  gained  the  liability  of 
breaking  the  ground  wire  would  be  very  great,  and 
when  broken  such  wires  would  be  a  source  of  dan- 
ger. No  magnetic  electric  device  for  automatically 
grounding  the  secondary  in  case  the  high-potential 
current  passes  over  the  same  known  to  your  com- 
mittee has  thus  far  proved  reliable.  That  type  that 
is  constantly  in  circuit,  owing  to  its  almost  con- 
stant consumption  of  energy,  is  objectionable,  while 
those  that  depend  on  a  sudden  increase  of  voltage 
are  unreliable. 

"While  your  committee  feels  that  the  permanent 
'grounding'  of  one  side  of  the  secondary  circuit  is 
not  an  absolute  preventative  of  accidents  to  person 
and  property,  yet  it  firmly  believes  it  is  a  step  in 
the  right  direction,  and,  if  adopted,  will  add  greatly 
to  the  safety  of  the  public  and  reduce  the  hazards 
attending  the  transmission  of  electrical  energy  by 
what  is  known  as  the  alternating  or  transformer 
system." 

Freight   Classification. 

James  I.  Aycr's  report  on  freight  classification  was 
as  follows: 

"After  numerous  interviews  and  voluminous  cor- 
respondence with  the  Central  Traffic  association  at 
New  York,  we  have  succeeded  in  getting  the  same 
definite  answers  we  got  which  were  embodied  in 
our  report  last  year,  namely,  that  the  railroads  did 
not  see  their  way  clear  to  harmonize  the  classifica- 
tion of  electrical  apparatus  with  that  of  other  mer- 
chandise. They  did  not  use  these  words,  but  they 
refused  to  take  action,  and  the  expression  exactly 
covers  the  case.  Your  committee  sees  no  possible 
hope  for  justice  at  the  hands  of  the  representatives 
of  the  railroad  companies  by  any  application  of  ours. 

"The  Interstate  Commerce  Commission  has  ex- 
pressed a  willingness  to  listen  to  our  statements,  but 
has  coupled  with  that  expression  the  statement  that 
it  is  powerless  to  do  anything  but  make  a  .recom- 
mendation; that  it  had  no  power  to  act  or  to  com- 
pel the  railroads  to  take  action. 

"That  a  condition  exists  that  is  grossly  unfair  to 
the  electrical  interests  is  realized  by  every  manu- 
facturer. The  only  suggestion  your  committee  has 
to  offer  is  that  the  matter  be  taken  up  in  the  United 
States  courts,  and  it  recommends  the  employment  of 
suitable  counsel  to  this  end  as  being  the  only  possi- 
ble remedy  to-day.  We  are  satisfied  that  the  con- 
clusions of  the  committee  will  justify  the  submitting 
of  its  case  to  any  competent  attorney;  that  is,  that 
we  have  a  clear  case  of  unjust  discrimination.  If 
that  is  true,  the  association  has  every  reason  to  take 
the  step  recommended  by  the  committee.  Neces- 
sarily, this  will  cost  money,  which  we  think  will  be 
forthcoming  at  the  hands  of  the  manufacturers., 
members  of  the  association    and  others." 


May  26,  1900 

The  suggestions  of  the  committee  were  referred 
to  the  incoming  executive  committee  for  action. 

Standard  Rules. 

William  Brophy,  chairman  of  the  committee  on 
standard  rules,  sent  in  this  report: 

"Your  committee  on  standard  rules  has  continued 
the  same  line  of  policy  during  the  past  year  as  here- 
tofore, viz.,  to  discountenance  any  changes  in  the 
National  Code  of  Rules  not  absolutely  necessary; 
but  with  the  march  of  improvement  in  the  electrical 
field  some  changes  therein  and  additions  thereto 
have  been  found  necessary  since  the  issue  of  1897. 
Many  of  the  changes  made  were  suggested  by  the 
chairman  of  your  committee,  and  others  received 
his  approval.  The  policy  heretofore  pursued  by  the 
insurance  organizations  of  sweeping  out  of  exist- 
ence thousands  of  dollars'  worth  of  material  that 
had  been  used  previously  with  the  sanction  of  in- 
surance inspectors  has  been  abandoned,  and,  while 
new  and  better  devices  and  material  are  substituted, 
an  opportunity  is  offered  the  manufacturer,  dealer, 
contractor  and  station  manager  to  sell  and  use  the 
material  and  fixtures  on  their  hands. 

"The  thickness  of  interior  conduit,  lined  or  un- 
lined.  has  been  established,  and  commercial  gas- 
pipe  taken  as  the  standard. 

*'  'Weatherproof  wire,  so  called,  is  tabooed  for 
interior  construction  unless  covered  with  a  slow- 
burning  material. ' 

"A  standard  of  thickness  of  insulation  on  wire, 
after  a  conference  with  the  manufacturers,  has  been 
established. 

"The  much-vexed  question  of  the  proper  distance 
between  fuse  terminals  has  been  determined,  as  well 
as  the  distance  between  fuse  metals  of  opposite 
polarity.  Switches  are  now  being  standardized  as 
to  the  proper  breaking  distance  between  poles,  etc. 

"The  rules  have  been  changed  so  as  to  permit  the 
running  of  two  more  small  motors  in  series  multiple 
or  multiple  on  constant-potential  circuits. 

"Rubber  insulation  is  not  now  insisted  on  for 
flexible-cord  pendants  in  dry  places,  but  an  elastic 
slow-burning  material  may  be  used. 

"Rule  40  has  been  so  amended  as  to  permit  in  dry 
places  the  use  of  a  slow-burning  insulation  similar 
to  what  has  been  known  in  the  past  as  'Under- 
writers.' " 

Miscellaneous    B  usiness. 

Elmer  A.  Sperry's  paper  on  "Automobiles  as  a 
Source  of  Revenue  to  Central  Stations"  was  read 
by  George  F.  Sever  of  New  York,  in  the  absence 
of  the  author.  R.  S.  Feicht  of  Pittsburg  presented 
a  paper  on  "Combination  Electric  Lighting,  Power 
and  Railway  Work." 

In  executive  session  there  was  a  very  general 
discussion  on  the  subject  of  free  wiring.  The  prin- 
cipal participants  were  Charles  R.  Huntley  of  Buf- 
falo, E.  L.  Bemiss  of  New  Orleans  and  Dudley 
Ferrand  of  Newark,  N.  J.  A  wide  diversity  of 
opinion  was  expressed  on  the  subject,  but  the  gen- 
eral consensus  of  opinion  was  that  the  question  of 
free  wiring  should  be  controlled  by  the  individual 
circumstances  of  each  special  case.  Samuel  Insull 
presented  the  report  of  the  committee  on  legislative 
policy,  which  brought  out  considerable   discussion. 

The   report   of   George   F.    Porter,    secretary   and 
treasurer,  was  read,  showing  the  following  financial 
transactions  during  the  year: 
Total   receipts,   including  balance   on    hand 

at  last  report $9,273.15 

Disbursements  during  the  year 4,904.60 
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called  into  service.  Leaving  the  Auditorium  shortly 
after  11  o'clock,  a  trip  was  taken  south  over  the 
boulevards  to  the  Washington  Park  club.  The 
club  was  thrown  open  to  the  ladies  and  a  luncheon 
was  served.  The  occasion  proved  a  very  enjoyable 
one,  as  impromptu  toasts  were  responded  to,  and  one 
of  the  ladies,  Mrs.  F.  L.  Perry,  fittingly  expressed 
the  thanks  of  the  guests  to  the  reception  committee 
in  verse.  The  party  returned  to  the  hotel  about 
4  p.  m.,  after  a  most  pleasurable  afternoon. 

Shopping  excursions  took  up  the  time  of  the 
ladies  on  Wednesday  morning,  and  in  the  afternoon 
a  party  of  over  60  attended  a  matinee  performance 
of  the  Weber  &  Fields  company  at  the  Grand  Opera 
House.  On  Thursday  several  points  of  interest 
about  the  city  were  visited. 


Balance  on  hand,  including  special  funds.  .$4,368.55 
Election  of  Officers. 

On  report  of  the  nominating  committee  these 
officers  were  elected: 

President — James  Blake  Cahoon,  Syracuse,  N.  Y. 

First  vice-president — Louis  A.  Ferguson,  Chi- 
cago, 111. 

Second  vice-president — W.  Worth  Bean,  St. 
Joseph,  Mich. 

Members  of  the  executive  committee  to  serve 
until  the  close  of  the  twenty-sixth  convention — 
Charles  B.  Hunt,  London,  Ont. ;  Ernest  H.  Davis, 
Williamsport,  Pa.;  Henry  L.  Doherty,  New  York. 

No  secretary  was  elected,  as  Mr.  Porter  holds 
an  appointive  office. 

Mr.  Cahoon  was  introduced  by  the  president 
and  made  a  brief  address.  Remarks  were  also  made 
by  Messrs.  Ferguson,  Bean,  Davis  and  Doherty. 
With  a  pleasant  parting  word  from  President 
Carnes  the  meeting  then  adjourned. 

Social  Features. 

The  local  reception  and  entertainment  committee, 
of  which  Mr.  Louis  A.  Ferguson  was  chairman,  ar- 
ranged an  attractive  programme  of  social  features 
for  the  ladies  of  the  convention.  On  Monday  even- 
ing a  general  reception  was  given  in  the  Auditorium 
parlors  to  the  delegates  and  guests  and  their  wives, 
sisters,  sweethearts  and  daughters.  The  evening 
was  spent  very  enjoyably  by  all  present.  More 
ladies  were  in  attendance  than  at  some  of  the 
previous  conventions,  and  to  them  the  pleasures  of 
the  evening  were  largely  due.  Light  refreshments 
were  served,  and  an  orchestra  helped  to  make  the 
evening  pass  quickly. 

On  Tuesday  morning  an  automobile  ride  was 
given  to  the  ladies.  Seventy-two  of  them  availed 
themselves  of  the  excursion,  and  23  vehicles  were 


Members  and  Visitors. 

The  following  is  the  list  of  the  names  of  those  at- 
tending this  week's  convention  of  the  National  Elec- 
tric Light  association,  mainly  taken  from  the  sec- 
retary's register  book: 

Adams,    H.    C,   Jr.,   Phillips   Insulated  Wire   com- 
pany     Paw  tucket,    R.   I. 

Adams,   William   M.,   Fremont   Electric   Light  and 

Power  company   r Fremont,   O. 

Aldrich,  William  S.,  University  of  Illinois 

, Champaign,   Hi. 

Alexander,  B.  D.,  Commonwealth  Electric  company 

Chicago 

Almert,  Harold,  Lincoln  Park  Commissioners. Chicago,  111. 
Archbold,  W.  K.,  Westinghouse  Electric  and  Manu- 
facturing company  Pittsburg,  Pa. 

Arnold,  Bion  J.,  Arnold  Power  Station  company. Chicago 

Atkiu,   G.   H.,  Woods  Motor  Vehicle  company Chicago 

Badt,  F.  B,,  Badt-Goltz  Engineering  company — Chicago 
Baguall,    E.    J.,    Adams-Bagnall   Electric   company 

Cleveland,   O. 

Beiley,  Edw.  L.,  electric-light  plant Dundee,  N.  Y. 

Baker,   Malcolm  H.,  Manhattan  General  Construc- 
tion company  Newark,  N.  J. 

Baldwin,  L.  J.,  Michigan  Electric  company. Detroit,  Mich. 
Balsloy,     A.,    Terre    Haute    Electric    company — 

Xerre  Haute,  Ind. 

Barnard,    B.    S.,   American   Vitrified   Conduit   com- 
pany     New   York" 

Barney,   C.  H.,   Monarch  Fire  Appliance  company 

New  York 

Barr,  Edward  L.,  Waelark  company ChicagD 

Barron,    A.    M.,    Home   Electric   Light   and  Power 

company    Elkhart,   Ind. 

Beale,   P.   It.,   Electric   Appliance   comoany Chicago 

Bean,   W.   Worth,    St.   Joseph  and  Benton  Harbor 

Electric  Railway  and  Light  company.  St.  Joseph,  Mich. 
Bechtel,   E.  J.,  Toledo  Consolidated  Electric  com- 
pany  Toledo,    O. 

Belden,  E.  H.,  Belden-Larwill  Electric  and  Manu- 
facturing  company    Fort   Wayne,    Ind. 

Bennett,    A Chicago 

Bennett,   J.    A.,    Electric   Appliance   company 

Chicago,   111. 

Bertrand,    P.   A.,    People's   Gas   and  Electric  com- 
pany    Peoria,  111. 

Bishop,  Charles  R.,  American  District  Steajn  com- 
pany    Lockport,  N.  Y. 

B-issell,   Fred,   F.   Bissell  company Toledo,   U. 

Blizard,    Charles,    Electric    Storage    Battery    com- 
pany    Philadelphia.  Pa. 

Blum,  A.  J.,  American  Carbon  Works Noblesville,  Ind. 

Bolles.   Frank  G.,   Bullock   Eiectric  Manufacturing 

company    Cincinnati,   O. 

Bouslog,   Mrs.   R.   H.   and  Miss   Bessie Peru,   Ind. 

Bouslog,  R.  H.,  Peru  Electric  Manufacturing  com- 
pany    Peru,  Ind. 

Bowman,    W.    P.,    John    A.    Roebling's    Sons    com- 
pany     Cleveland,    O. 

Bradley,   J.   M.,   Consolidated   Electric  Light  com- 
pany   Birmingham,  Ala. 

Brady,  N.  F.,  Manhattan  Electric  Light  and  Power 

company    New   York- 
Brill,  G.   M.,  Constructing  Engineer Chicago 

Brine,  G'.  W.,  Georgia  Electric  Light  company 

Atlanta,   Ga. 

Broughton,    H.    P.,    Abendroth    &   Root    Manufac- 
turing company Chicago 

Bruckman,    E.    G.,    Imperial    Electric   Light,   Heat 

and  Power  company  St.  Louis.  Mo. 

Bullen,   D.   B.,    General  Electric   company Boston 

Burch,   Edward  P Minneapolis,   Minn. 

Burke,  John  T..  electrical  contractor  Omaha,  Neb. 

Bushnell,  O.  J.,  Chicago  Edison  company Chicago,  111. 

Bushnell,    S.   M.,   Chit-ago  Edison   company Chicago 

Cadwell,  George  J.,  General  Electric  company,., ..Chicago 
Cahoon,  J.  B.,  Oneida  Light  and  Power  company.. 

Syracuse,   N.   Y. 

Carnes,    S.    T.,    Memphis    Light    a  ad    Power   com- 
pany   Memphis,  Tenn. 

Carrier,  A.  E.,  Faraday  Carbon  company.. Jeaunette,  Pa. 
Clark,    Frank   H.,    Electric    Storage   Battery    com- 
pany      Chicago 

Clarke.   Charles   Sanford,    Western   Electrician.... Chicago 

Clifford,  A.  E.,  American  Electrician New  York 

Cody,  L.  P.,  Grand  Rapids  Electric  company 

■ Grand  Rapids,  Mich. 

Colbert,  Frank  E.,   Electrical  Review Chicago 

Collins,    W.    Forman,    Western    Electrician Chicago 

Condit,  Sears  B.,  Jr Boston,  Mass. 

Conover,    A.    B.T    John    A.    Roebling's    Sons    com- 
pany   Chicago,   111. 

Cooke,   J.    H.,    Buckeye   Electric    company Chicago 

Copeland,  Colonel  F.  A.,  Edison  Light  and  Power 

company    La    Crosse,    Wis. 

Cosgrove,   W.  P.,  Municipal  Engineering  company 

Indianapolis,  Ind. 

Cotabdsh,    A.    C,    National    Carbon    company 

Cleveland,    O. 

Crawford,    Thomas,     Sterling    Gr.s    'and    Electric 

Light  company   Sterling,   111. 

Creden,  T.  W.,  Commonwealth  Electric  company.. 

Chicago,  111. 

Cnder,  J.  S.,  Washington  Carbon  company.. Pittsburg.  Pa. 

Crossman.  T.  E.,  stenographer  New  York 

Cutter,  Henry  B.,  Cutter  Electrical  and  Manufac- 
turing company  Philadelphia,  Pa. 

Cutter,  Mrs.  Henry  B Philadelphia.  Pa. 

Dale,    John    H..    Dale   company New    York 

Dales,  John  P.,  Metropolitan  Electric  Supply  eom- 

_    pany    Chicago 

Danny.  R.  J.  M..  Peninsular  Electric  Light.  Heat 

and  Power  company  Grand  Rapids,  Mich. 

Darling,    D.   H.,    Jr.,    United    States   Battery   com- 
pany     New    York 

Davis,  Ernest  H.,  Lycoming  Electric  company 

- Williamsport,  Pa. 

Dee.  James  R.,  Peninsula  Electric  Light  and  Power 

company    Houghton.   Mich. 

Deming,  W.  M.,  General  Electric  comnany Atlanta,  Ga. 

Denniston.    J.    M.,    Eddy    Electric    Manufacturing 

company    Chicaso.   111. 

Dibble,   S.  F.,   General  Electric  company Chicago 

Dickey.  D.  D.,  National  Carbon  company.. Pittsburg,  Pa. 
Dion,  A.  A..  Ottawa  Electric  company... ".Ottawa,  Canada 

Doherty,  Henry  L Madison,  Wis. 

pany Pittsburg,    Pa. 
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Donohoe,  F.  E.,  American  Electrical  Works.... Chicago 
poubleday,    H.    M.,    Doubleday-Hil)    Electric   com- 

pow,  James  C Minneapolis    Minn. 

Downs,  B.  B.,  Electric  Appliance  company , 

n     ^"■;; Minneapolis,    Minn. 

puwns,    B.   H.,    Brookheld   Glass  company New    York 

Doyle,    Harry    J.,    Monarch    Fire    Appliance    com- 
pany   j;ew  York 

Draffen,   E.    L.,   Beaver  Dam   Electric   Light   com- 

pany   .....  Beaver   Dam,   Wis. 

Drum,    A.    L.,    Edison    Electric  Illuminating   com- 

pany  of  Savannah  Savannah    Ga. 

Dryer,   Ervine,   Westinghouse  Electric  and  Manu- 
facturing company   Chicago 

Eastman    G.  W.,  Chicago  Edison  company Chicago 

-bddy,  H.  C.,  Buckeye  &  Jandus  Electric  companv. Chicago 
.b.dgar,   H.   £.,    Lowell  Electric   Light  Corporation 

Edwards,"  Robert,"  'jr!,"  Edwards  &  'CoV.V.'.V.^^New^ orfc 
Lmstein,  Arthur  O.,  Commercial  Electrical  Supply 

company    ; , gt     Truis     Mo 

Eilard,    J.    W.,    United   Electric   Light  and   Power 

company   ...     Baltimore,  ild. 

Elliott,    Louis,    Sprague    Electric    company Chica-o 

Emmet,   W.   L.   R.,   General   Electric  company... 

T.--.V"-";  —  V   ; — ^- Schenectady,  N.  v. 

Lthendge,  Locke,  Evans,  Almirall  &  Co Chicago 

Lwing.7  George  C,   Morris  Electric  company.. New   York 
Fairbanks,  H.  H.,  Worcester  Electric  Light  com- 
pany      Worcesler    Miss 

Farrand,     Dudley,    People's    Electric   "Light    and 

Power  company Newark    N   J 

Feicht,    R.    S.,    Westinghouse   Electric   and   Manu- '  " 

t^£C     ^ng  eomPany  Pittsburg,  Ta. 

r  en ron,    u ji.mn     t* 

Ferguson,    John    W Chicago     111 

J"snsoi.,  Louis  A.,  Chicago  Edison  company.,.. 'Chicago 
hems,   Thomas  6.,    General  Electric  compauy!.. 

i?ioM'"i""«-  "XT" •••■••■■■: Milwaukee,  Wis. 

1'ield,    A.    W.,    Columbus    Edison    Electric    Li-ht 

v.J.""^1}?    W Columbus,    O. 

l-ink,  H.  B.,  Diamond  Meter  company Peoria    111 

rSiw'   d    m"W: •■Buenos  Ayres,  South  America 

tletcber,  P.  M.  Western  Electric  company.... Xew  York 
r,ogle,  James  U.,  Canton  Light,   Heat  and  Power 

company  Oin*-on    n 

Forbrieh    C.   W.,    Western   Electrician.'.'.':.'.'.'.'.... Chicago 

Fn5 wm    aJ-  ^i^so  Edison  company Chicago 

l;ox,  Wm.  A.,  Chicago  Edison  company Chicago 

Iraser,  R.  H.,  Schenectady  Railwal  and  Illuminat- 

in-  company        Schenectady,  N.  Y 

mth,  Harry  J.,  Watseka  Electric  Light  and  Heat 

company °  Watseka    III 

Friieauff,  Frank  W.,  Denver  Has  and  Electric  com-    ' 

Panr    Denver,   Colo. 

Garrison,  A.  C,  Columbia  Incandescent  Lamp  coni- 

Gaylord.  X.   P.,  Westinghouse 'Electric  and  Main-  °' 

lacturmg    company    Ch  ea-o     111 

Gear,  H.  B..  Chicago  Edison  company Oh'ica"o 

Geiser,    J.    F.,    Waynesboro    Electric    Light    and 

Power  company  Waynesboro.  Pa 

Gilchrist,  John  F.  Chicago  Edison  Company.... Chicago 
Goddard,   Stephen  H.,  Electrical  Review.: ......New  lofi 

r'^jv       J'  H,V    Chicago   Edison   company Chicago 

Goldberger,   M.,   Fort  Wayne  Smelting  and  ReJn- 

r.„mng  W.0rHf  Fort  Wayne,  Ind. 

Go  den,    A.   B ..:     Roeky  Bar    laan0 

Goldsborough,  W.  E.,  Purdue  University.. Lafavette    Ind 
Gorman,    J.    J.,    Manhattan    Electric    Supply    com- 
pany         ""*     Ne,v    yorl. 

Gortsehalk.   P.   F.,   crump's  Electric   Street  Kail- 

r.    way.  Lig'it  and  Power  Plant. Columbus,  Ind 

Grace,  Edward  A.,  Abendroth  &  Root  Manufaetur- 

mg  company Chiea-o 

Greene,   L.  W.,   Brooklyn  Electric  Light  company 

... Brooklyn.   Mich. 

Greene,     W,     Cedar    Rapids    Electric    Light    and 

Power  company  Cedar  Rapids,  la. 

Gregory,    Charles  E Chica-o 

Gner,   Edward  R.,  Bryant  Electric  company Chicago 

Grier.  Thomas  G.,  Wirt  Electric  companv.. Chicago  111 
Guild,    C.    G.,    Jenney    Electric   Light   and    Power 

company    Fort   Wayne,    Ind. 

Hanley,  W.  J.,  General  Electric  company. .Cincinnati    O 

Hanley.   Mrs.   W.  J Cincinnati    O. 

HMdmg,    Burcham,     Westinghouse    Electric    and 

Manufacturing   company Pittsburg    Pa 

Harrington,  F.  W.,  John  A.  Roebling's  Sons  com- 

„    Pany  New  York 

Harris,     Max,     Manhattan     General     Construction 

company      Newark.  X.  J. 

Hartwig,   William  J.,   American  Electric  company 

_    ■ v- ■-■•  ■■- ■•   ■-. Detroit,  Mich. 

Hatch,  W.  F.,  Chicago  Mica  company Valparaiso    Ind. 

Haubnch,    A.    M.,    Central    Union   Telephone   com- 
pany             Chicago 

Hay,  Charles  E.,    Springfield  Electric   Light   and 

Power  company   Springfield,  III. 

Haydn.  C.  B.,  Electric  Light  company.. Sun  Prairie  Wis 
Hoys;  W.  F.,  General  Electric  company.... Cincinnati.  O. 
Hems,  Frank,  Fremont  Electric  Light  and  Power 

company  Fremont.  O. 

Hicks,  J.  F-.   Standard  Paint  companv New  York 

Hilgeman,  J.   W.,   Fort  Wayne  Electric  Works.. 

tt-ii' ' -'V " V; ' ' 'A' V ' '  L\ Fort  Wayne,    Ind. 

Hill,  J.   M.,   Columbia  and  Electric  Vehicle  com- 

Hill.  Mrs.  J.   M New  York 

Hillman,  H.  W.,   General  Electric  company 

.-,.  - •■■    ■■■■• Schenectady.   N.  Y. 

Hillman,  Mrs.  H.  W Schenectady.  N    Y. 

Hixson,   H.   R.,    Simplex  Electrical  company .'Chicago 

Hoag,    George   M.,    city   electrician Cleveland     O 

Hoag.  Mrs  G.  M Cleveland,  O. 

Holding,  H.  H.,  Pelton  Engineering  companv 

„    •■■ Cleveland.   O. 

Houge,   Oliver  P.,   Chicago  Edison  companv Chicago 

Hoye,  Edward     Hiawatha.   Kan. 

Hubley,  G.  Wilbur,  Louisville  Electric  Light  com- 

„   Pany   Louisville,    Kv. 

Hughes.    Alexander,    Fargo    Edison    company    and 

Hughes   Electric   companv Fargo    X     D 

Humphrey,  H.  H.,  Consulting  Electrical  Engineer. 

■ St.   Louis,   Mo. 

Hunt.  Charles  B..  London  Electric  company. London,  Out. 

Hunting,  F.  S.,  Fort  Wayne  Electric  Works 

_    ■■■■■■••■•;; Fort  Wayne,    Ind. 

Hussey,  M.  H.,  Waukegan  Electric  Light  company 

Waukegan.  III. 

Instill.  Samuel.  Chicago  Edison  company Chicago,  111 

Jackson,  Dujrald  C,  University  of  Wisconsin 

f Madisou,   Wis. 

Jackson,  William  F.,  Anglo-American  Varnish  com- 
pany  Newark.  N.  T. 

Jampolis,   Henry.   Chicago   Edison  company.. Chicago,   III. 

Jewett,   C.   G.,   Howell  Electric  Light  and    Power" 

company    Howell.     Mio'j. 

Jewett,  F.  N.,  Evans  Exhaust  Hot  Water  Heating 

Chicago,   HI. 

Johns.  Samuel  C.  D.,  Cleveland  Electric  Illuminat- 
ing company Cleveland,  o. 

Johns,  Mrs.  Josephine  A Cleveland,  O. 

Johns,  Miss  Mabelle  J Cleveland,  O. 

Jones,    J.    Arthur.    Sprague   Electric   companv Chicagi 

Jones.    George    H..    Chicago    Edison    company Chicago 

Jones.  H.    W..  Electric  Supplv  and  Manufacturing 

comnany    " Cleveland.    O. 

Jones.  E.  M..  Bryan-Marsh  company Chicago.  111. 

Judge,  John  P.,  General  Electric  company. Baltimore.  Md. 
Judge,  Miss  Marie  C Baltimore,  Md. 


34-' 

JankeraieUl,  J..  Cbl<    -     I  pan* Cnlcngo 

Seech    George  «'..  Sawyer-Man  Electric  company  .Chicago 
Kelly.  W.   E..  Western  Electrician Chicago,  in. 

r;     ii I'uinmn.iit.    Itnl. 

It    s  .  I.iu-IiiiK'  Rapids  Hydraulic  and  Land 

Montreal 

K.i.ii.  v.  w.  R.,  Wehtmorelaud  Electrli   c pany.. 

i ;  rceu  >burg,  Pa, 

Blectrlc   company.. 

r«  n     Haute,  Ind. 

Kin— n.   William   l Minneapolis,   Minn. 

Kirk  loud,    11.    B.,   American   Circular    I m   com- 
pany     New   Vulk 

Klrkpatrlck,  K.  I..  General  Blectrlc  c pany 

I  lileago,  in. 

Knight,'   "W.    C,    Fori    Wayne   Electric   Works.... Chicago 

....     \i  ,    Mllter-Knoblock    company 

South   Bend;  Ind. 

Knowlee,    Ml--   Anne    Chicago 

Korst,  P,  II..  Janesvllle  Electric  company 

lanesvllle.  Wis. 

Kreitier.  A.  ii..   Kentucky  Electrical  company....  , 

Oweusboro,  Ky. 

KuhYmou,  E.,  Kuhlman  Electric  company... .Elkhart,  Ind. 
i    ...   Blectrlc  Llghl  and  Water  Works.. Ames,  la. 
Larwlll,  ii.  ll..  Belden-Lnrwlll  Electric  and  Manu- 
facturing company  Fori  Wajne,  lud. 

i    a.  W.,  Edison  Electric  Illuminating  com- 
pany   Brockton,  Mn<>. 

Leonard,    F.  -       relepl ■   company.  .  « "hicay* 

iam,  Burt   K..   Dubuoue  Street   Railway  com- 
pany and    Star   Electric  company Dubuque,   la. 

3  j  i;ii....>n  City.  111. 

Llnaei     Mrs.  .1.  n Detroit,  Mich. 

.i    ii..  General   Electric  company.. Detroit,  Mich. 

.i     i;..  General  Electric  i  ompanj 

Schenectady,   N.    "i  - 

Low.  W.   W.,  Electric  Appliance  company Chicago 

Lundy,  a.  !>..  Sargent  &  Lundy  Chicago,  in. 

p,  r.  National  India  Rubber  company  — 

'    Bristol,    R.   I. 

Macdonald,  Mrs.  s.  I» New  1'ork 

MacMIllan,   R.  H..   Des  Moines  Edlsou   Light  coin- 

oany  l,rs  Moines,  la. 

McCartney,  '  leorge  I'..   Indiana   Electric  company 

' Indiana,  Pa. 

McCioin,  vv.  H..  Chicago  Edison  company Chicago 

mack,  B,  D.,  Canadian  General  Electric  com- 

8 any   Toronto,   Canada 
raw.    J.    H.,    Kester    Electric    Manufacturing 

company   Chicago 

McLaughlin,  R.  a..  New  Omaha  Thomson-Houston 

Electric  Light  company Omaha,  Neb. 

MeManJgal,   Mrs.   W.  J Omaha,  >eb. 

McManlgal,  W.  J.,   New   Omaha  Thomson-Houston 

Blectrlc  Llghl   company Omaha,  Neb. 

McMaster,   Frank.    Fort    Wayne   Electric   Works.. 

, Chicago,  ill- 

McNnlt    M-.  -If..  Illinois  Electric  company Chleaso 

Me<_>uat,     Robert    I Imlianapolis 

M«(^uai<ie,  James  P.,   National  Conduit  and  Cable 

company   New  York 

McKoy,   John   T New  }. ore 

UagoJre,  .1.  I» New  lork 

Manson.  Geo.  T..  Okonlte  company New  York 

Marsh.   Converse  l>..    Bryan-Marsh   company. .New  York 
Marks.    L.    I'...    Marks    Enclosed    Arc    Light    com- 
pany     New    York 

Matthews,  C.   P.,   Purdue  University Lafayette,  Ind. 

Marshall.  William,  A ng I o- American  Varnish  com- 
pany  Newark,    N.  J. 

Merrill.    P.    L..    Manhattan    General    Construction 

compa  n v    : Chicago 

Mershon,    Ralph    I>..    Westlnghouse    Electric    an.l 

Manufacturing  company  New  York 

Mercein.  Thomas  R.,  Secretary  Northwestern  Elec- 
trical   association    Milwaukee,    WIS. 

Miller,    Charles    *'..    Behlen-Larwlll    Electric    and 

Manufacturing  company Fort  Wayne,  Ind. 

Miller,  John  H.,  SpringneTd  Light  and  Power  com- 
pany   Springfield,  o. 

Miller,  C.  .1  .  American  Electric  company.. Detroit,  Mich. 
ii.  p.,   National  Arc  Lamp  company  —  Lorain,  O. 

Morrow,    E.   C,    Wallace   Manufacturing,    Electric 

and  Water  company   Wallace,  Idaho 

Montague,  Joseph  E.,  Comn wealth*Electric  com- 
pany     Chicago 

Mull  in,  E.  IL.  General  Electric  company New  York 

Muuson,  Charles  K..  Fori  Wayne  Electric  Works.. 

Chicago 

Munder,  C,   F.,   Munder  Electrical   Works 

Springfield,    Mass. 

Murray,  Thomas   E..   New   York    Edison   company 

New    York 

Nagel,  w.  G.,  W.  >',.  Nagel  .V  <'" Toledo.  O. 

V;ii.  Geo.  B.,  ''I,. ni. -inwti  Gas  and  Electric  com- 
pany   Cbarlestown,  Mass. 

Net  lis,   George  A..   Sawyer-Man    Blectrlc  comptny 

Pittsburg,  Pa. 

New it.  <;.  It.,  United  States  Carbon  company 

Cleveland,   O. 

Newgard,    Henrv    — Chicago 

Newcomer,  J.  W.,  United  Stated  Carbon  company 

Cleveland,    O. 

Nlcholls,  Frederic,  Canadian  General  Electric  com- 
pany   Toronto,  Canada 

Nlsbet,  George  A.,  Electrical  Appliance  company.. 

New    York 

Norcrosa,   Edward   I'.  Janesvllle  Electric  c pany 

la  lies  vi  lie,    Wis. 

Osborne,  L.  J.,  Commercial  Electric  company  —  <  Jhlcago 
Packard,  W,  D.,  New  York  and  Ohio  company. ."Warren,  O. 
Page,  i1'.  w.,  lira  1  nerd  Llghl  and  Power  company 

Bralnerd.   Minn. 

Palate,   H.  'J Philadelphia*   Pa. 

Palmer,  a.  N.,  a.  n.   Palmer  &  <"., Norfqlk,  Va. 

I'm],   Mr-,  c.  Walter Oak  Park,  in. 

Pank,    MlFfl    Oak    l'ark.    111. 

l'ark.    I".   (' Boston 

Parsons.    1'.    IS..    Safely    Insulated    Wire  and   Cable 

company    Boston 

Patterson,  A.  IL.  Phoenix  Glnsa  > many New  York 

Paulson,  W.  L..  Canhn  illy  chandelier  com- 
pany     Chicago 

Patterson,  C.  L..  Stanley  &   Patterson  New  York 

i    i      ,    a.    w ..   Constructing   Electrical    Bngh r 

Johannesburg,   South   Africa 

Perkins,  J.  ii..  Mahoning  Electric  Llghl  company 

Youngstown,   <>. 

Peterson,    Edward    Ci bston,    Mtnu. 

Perkins,  Mr-.  3.  II Youngstown,  0, 

Perry,  Frank  L..  Western  Electrician  Chicago 

Phillips,  K.  I-\,  Peninsular  Electric  Llu'ht  com- 
pany     Hi-fruit,    Mil  h. 

Pblnney,  M.  M.,  Lowell  Electric  Lluhi  Corporation 

Lowell,  Mass. 

Piatt,   A.   N Lansing.    Mich. 

Pierce.  William  Han-is.  Chicago  Edison  company.*  blcago 
Pierce,   Henry  a..  Pawtuckel  Electric  company.  .. 

Pawtucket.  R.  I. 

PImlott,  \V.  E..  .1.  m.  Atkinson  company Chicago 

Flnchard,  W,  R..  Westlnghouse  Electric  and  Manu- 
facturing   compnnv Chicago 

PI  tley,  "    i'..  John  T,   SI  ?Roj        Chicago 

Pomeroy,  J.  <;..  Adams-Bagnall   Electric  i ipany 

Li  :'l      II      II       In(    :'■:!,■    I     .,  i,,.     ccnpiaily     :kv:Piti:l.    ft 

I'rlri-.  Charles  W„  pie^tripni  n>v'«tv .New  York 

Price,    Charles    B.,    Pettlngell-Andrews  company.. 

Boston 
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ii  i  i      ha    i;..    People'^    Gus   and    Electric    Light 

i pany     COEton,    III. 

Pyle,  James  B.,  Edison  Electric  Illuminating  com- 
pany   Wesl  Chester,  Pa. 

Randolph,  R.  .1..  Maim-  Electric  company  and  Ball 

Blectrlc   company    Chicago 

Raven,  r.  W.,  l.  Klein  Chicago 

Raymond,  E..  G.  I.  ipany Chicago 

Reeves,  J.  W.,  Johnstown  Electric  Light  com- 
pany     lohnstown,   Pa. 

Keiil.  ,l'.  II. ,  Magnolia  Metal  company Pittsburg,  Pa. 

Ricketts,  .1.    n.   \i.   B.  Austin  &  Co Frankfort,  Ind. 

Riddle,  .1.   B.,  West. -in  Electric  company Chicago 

K William  Llspenard,  Hartford  Blectrlc  Light 

company   Hartford,  Conn. 

Roberts,    H,    ( '.,    n.    C.    Roberts    Electric    Supply 

company   Philadelphia,  Pa. 

Kni  nil  Mm.    A.    M.,    Minneapolis    General    Electric 

company  Minneapolis,  Minn. 

Robinson,    l'.    i'..    Seattle    Electric   company 

Sea  1 1  le.   Wash. 

Rockafellow,  E.  w..  Western  Electric  company  — 

New    York 

Roehl,    Charles    E.,    si.    Joseph    Hallway,    Blectrlc 
Rollins,  R.  W..  Hartford  Electric  Light  company.. 

Hartford,    Conn. 

Rosenthal,  George  1' St.  L<>ui*.  Mo. 

Rossninn,  J.  <i New  York 

Light   and  Power  company St.  Joseph,  Mich. 

Ross,  ".  I'..  Rochester  Electric  Light  company.... 

Rochester,  Ind. 

Russell.    .).    Tyler.    Selma    Gas    ami    Electric    Light 

company    Sclma,   Ala. 

Sai-h.s,  Joseph,  H.  W.  Johns  Manufacturing  com- 
pany     New   York 

Salisbury,  I;.  E..  Pass  &  Seymour  Syracuse,  N.  Y. 

Sauiiilcrs,  Cecil   L..   United  Stales  Carbon  company 

Cleveland,    O. 

Schelble,    Allien.    George   Cutter  company Chicago 

Sehlaeks.  Charles  1  K,  Cninmoii wealth  Electric  com- 
pany     Chicago,    111. 

Sehlesinger,  Carl  J.,  Illinois  Insulated  Wire  com- 
pany        Chicago 

Schroder,    A.    V..    Springfield    Electric    Light    and 

Power  eompanv  Springfield,  III. 

Schuett,   Mrs.   D.   s Peru,   Ind. 

Sco-vli,     Samuel,     <  Slcvclaud     Electric    Illuminating 

company    Cleveland,   O. 

ScovU,  Mrs"  Samuel  Cleveland,  O. 

Scribner,  J.,  General  Electric  company Chicago 

Sever,    George   P.,    Columbia    University New    York 

ShaiTner.   S.   C Mobile.   Ala. 

Shalnwald,  J.  C,  Standard   Paint  company Chicago 

Shepardsou,  George  P.,   Universitv  of  Minnesota.. 

Minneapolis,  Minn. 

Shippy,   H.   L.,   John  A.   Roebling's  Sons  company 

New    York 

Siegrist,  J.  II. .  Jr..  J.  H.  Siegrist,  Jr.,  company 

St.    Louis,    Mo. 

Sie-iist.    Mrs.   J.   IL,  Jr St.   Louis,   Mo. 

Simpson,  H.  I>..  Baker  A:  Co Newark.  N.  J. 

Skinner.   Ivan   Prick,  York  Light,  Heat  and  Power 

company    York,    Pa. 

Slingluff,  W.  II. ,  John  A.  Roebling's  Sons  company 

.". Chicago,  111. 

Smith.   Prank   B.,   Sawyer-Man  Electric  company.. 

Pittsburg,  Pa. 

Smith.  E.  Ellwood,  SoiUerVille  Electric  Light  com- 
pany   West  Somerville,  Masa, 

Smith,  Oriii,  Jr..   Pawtucket  Electric  company  — 

Pawtucket,  11.  I. 

Smith,  W.  E.,  General  Electric  company 

Minneapolis,  Minn. 

Smith.    Wiliiam    M.,    Chicago   Insulated   Wire  ccm- 

pany  Chicago 

Spink,    Charles    Newport,    Ky. 

Spink.  Lou  Newport,  Ky. 

Spink,  Mrs.  Charles  Newport,  Ky. 

Stewart,    Prank   H.,    Frank  H.    Stewart   &    Co 

Philadelphia,   Pa. 

Stewart,    John    A.,    Rossiter,    Mac-Govern    iV    Co 

Cincinnati,   O. 

Stferlnger,    Luther,    Pan-American    Exposition  —  l  in  Halo 

Sumner,    W.   T..    Western   Blectrlc  company Chicago 

Sunny,    II.    E„    General  Electric  company.. .Chicago 

Swan,  G.  W.,  John  A.  Roebling's  Sons  company., 

New    York 

Swift,  G.    I! New  York 

Tailleur,  George,  Chicago  Edison  company Chicago 

Xhomas,   Albert,   Dayton  Electric  Light  company.. 

Dayton,   O. 

Tracy,  Fred  G Minneapolis,  Minn. 

Travis.  C.  C,  Abingdon  Electric  company Chicago 

Tremaine,  II.  A.,  Crouse-Tremaine  Carbon  eom- 
panv    Eostoria,   0. 

Tripp,  G.  c,.   Stone  &  Webster Boston 

Turner.  II.  W.,  Uutte  Lighting  and  Tower  com- 
pany        Butte,   Mont. 

Tinner!    M.     E.,    Cleveland    Electric    Illuminating 

company    Cleveland,   O. 

Turner,  \V.  0.,  C.  S.  Knowles  Boston  and  New  York 

Variey,    R.,   Jr.,    Varley   Duplex   Magnet  company 

Jersey  City,   N.  J. 

Van  Winkle.  Frank  D.,  Post-Glover  Electric  com- 
pany  Cincinnati,   O. 

Varney,  G.  E.,  Varney  Electrical  Supply  company 

Indianapolis,   Ind. 

Wagner,  Herbert  A St.  Louis,  Mo. 

Wagoner,   P.   D.,   General   Electric  company 

Schenectady,    N.    Y. 

Wakeinaii.  J.   M.,   Electrical  World  and  Engineer.. 

New   York 

Wnlbank,  Mrs.   w.  McLea Montreal 

Walbank,   Misses   Montreal 

Walbnnk,    W.    McLea,    Lachine   Rapids  Hydraulic 

and  Laid  company  *... Montreal 

Walton,  A.  It.,  National  Arc  Lamp  company Lorain.  O. 

Wntriss,  A.   W.,  Charles  A.  Schieren  &  Co Chicago 

Weeks,     Bdwln     R-,     Kansas    City     Electric    Light 

company .Kansas  City,  Mo. 

White,    W.    P.,  Cincinnati  Edison  company.  .Cincinnati,  O. 

White.    A.    !>..    Swift    &    Co Chicago 

Whitney,    C.    W,.    Western    Elei-Uii-ian Chicago 

Whit  ted.   Tin. mas    B.,    General    Blectrlc   i ipany 

Whyte,    George    IL,    Leschen-Macomber-'Whyte.. Chicago 

Wbyte,    Mrs.   George  H Chicago 

Wiley,    J.    R.,    Standard    Underground    Cahli m- 

ii  mi  puny     Chicago 

Wiley,   R,    E..    Ilmiie  Furnislilim  i-i.mpanv Lincoln,   Neb. 

William,  n.  n Whitewater,  Wis, 

Wlllcox,  Frederic  s.,  Spragne  Electric  company.  .Chicago 
Willis,    C.    Marpole,    Jewell    Electrical    Iuslrunnui 

company Chicago 

Wllmerding,   <  .    n Chicago 

WJssing,  w.  II. .  Qrocker- Wheeler  company. St,  Louis,  Mo. 

Wih.iI,     Alex,     Fori     Wayne    Electric    Works 

Fori    Wayne,    Ind. 

Wood.  James  J.,   Fori    Wayne   Electric  Works  — 

Fort  Wayne,  Ind. 

W I.    W.    A..    Honesdale   Electric  Light,   Heat   and 

Power  company  New  STork  City 

Woodhrldge,  J.  E.,  Electrical  World  and  Engineer 

New  York 

Woodworth,    Philip    1'..,    Lewis    Institute    <  hlcago 

Denver,   Colo. 

Wright,  <".  A..   Peninsula  Electric  Llghl  and  Power 

company  Hancock.  Mich. 

YniitiL'.  s.  Marsh.  Manhattan  General  Construction 

company   Newark,  N.  J. 

Young,  J.  Charles,  People's  Power  company. .Mollne,  111. 


May  2~3,   1900 

Convention  Notes  and  Gossip. 

J.  Holt  Gates  was  "in  the  push." 

J  I.  T.  Paiste  was  a  busy  visitor. 

Again  was  seen  that  cultured  Bostonian.  S.  B. 
Conclit.  Jr. 

Wednesday  afternoon's  session  was  not  adjourned 
until  7  p.  m. 

G.  W.  Johnston  of  Omaha.  Neb.,  looked  in  for 
a  few  moments. 

Manufacturers'  Agent  George  Conover  was  on 
hand,  of  course. 

S.  T.  Hutton.  the  Chicago  representative  of 
Queen   &  Co.,  was  in  attendance. 

Among  the  various  telephone  people  that  dropped 
in  were  Stewart,  Stitch,  McNeal,  Rosseau  and  Healy. 

Buckeye  and  Jandus  were  the  names  of  the  two 
flags  waved  by  J.  H.  Cooke  and  H.  C.  Eddy. 

Colonel  J.  H.  Shay  did  the  honors  for  the  Chicago 
Belting  company. 

H.  H.  Williams  of  Wauseon,  Ohio,  was  a  guest 
at  the  convention  for  a  short  period  only. 

T.  O.  Moloney,  of  the  Moloney  Electric  company, 
came  up  from  St.  Louis  to  represent  his  company. 

The  N.  I.  R.  company  of  Bristol,  Conn.,  carried 
out  its  part,  and  its  goods  were  constantly  in  evi- 
dence. 

Pierce  and  Van  Sickel  of  the  Central  Electric  com- 
pany were  about  the  rotunda  for  an  hour  or  so 
Wednesday. 

Arthur  O.  Garrison,  vice-president  of  the  Colum- 
bia Incandescent  Lamp  company,  arrived  on 
Wednesday. 

A.  Whitney  Watriss  of  Chicago  looked  after  the 
interests  of  Charles  A.  Schieren  &  Co.,  the  leather- 
belt  makers. 

J.  H.  Perkins,  consulting  electrical  engineer  of.  the 
Youngstown  Gas  and  Electric  company,  dropped  in 
on  Thursday. 

W.  R.  Goodman  of  the  Chicago  Fuse  Wire  and 
Manufacturing  company  appeared  for  the  first  time 
on   Thursday. 

Secretary  J.  S.  Crider  of  the  Washington  Carbon 
company  never  missed  a  convention,  and  this  time 
was  no  exception. 

Messrs.  Manson,  George  A.  McKinlock  and 
Charles  E.  Brown  spoke  volumes  for  Okonite,  with- 
out saying  a  word. 

Samuel  Mankowitz,  the  well-known  Chicago  man- 
ufacturer of  weatherproof  line  wire,  mingled  con- 
stantly with  the  boys. 

Electrical  Specialist  George  Cutter  appeared  with 
his  usual  following  of  ''little  devils"  and  his  lieu- 
tenant, Albert  Scheible. 

William  Hornberger  came  in  from  Aurora,  111., 
in  the  interests  of  the  Vindex  Electric  company,  man- 
ufacturer of  the  Vindex  transformers. 

E.  Kuhlman  of  the  Kuhlman  Electric  company, 
Elkhart,  Ind.,  mingled  with  the  boys.  Mr.  Kuhlman 
was  thoughtful  enough  also  to  bring  his  wife. 

The  Colonial  Electric  company  of  Ravenna,  Ohio, 
appeared  in  the  persons  of  Manager  J.  B.  Estabrooke 
and  Colonel  E.  E.  Nash,  president  of  the  company. 

During  the  automobile  parade  Manager  Fred 
Jenkins  of  the  Illinois  Electric  Vehicle  Transporta- 
tion company    acted  as  marshal  with  much  success. 

Messrs.  Wallace  and  Barr  were  constantly  on  hand 
looking  after  the  interests  of  the  Hazard  Manufac- 
turing company  and  the  Waclark  Manufacturing 
company. 

All  the  members  of  the  firm  of  Pierce,  Richardson 
&  Neiler,  consulting  and  designing  engineers,  Chi- 
cago, found  brief  intervals  to  greet  the  "boys"  at  the 
Auditorium. 

E.  H.  Younglove  of  the  Manville  Covering  com- 
pany, Chicago,  and  the  western  representative  of  the 
II.  W.  Johns  Manufacturing  company,  was  every- 
where in  evidence. 

Secretary  Burton  M.  Downs  of  the  Brookfield 
Glass  company,  St.  Paul  building,  New.  York,  was 
among  the  most  welcome  guests  that  came  from  the 
eastern  metropolis. 

Mr.  Bagnall,  of  the  Adams-Bagnall  Electric  com- 
pany, added  laurels  to  his  reputation  as  an  clucidator 
of  many  types  of  arc  lamps,  especially  the  Adams- 
Bagnall  arc  lamps. 

The  Woods  Motor  Vehicle  company  extended  en- 
graved invitations,  requesting  the  honor  of  a  visit 
to  the  company's  factory  to  inspect  the  manufactur- 
ing of  electric  vehicles. 

Charley  Gregory,  of  the  Guarantee  Electric  com- 
pany, was  daily  in  attendance,  and  Mrs.  Gregory 
joined  the  party  of  ladies  that  enjoyed  the  various 
entertainments  provided. 

President  E.  S.  DrafTen  of  the  Municipal  Con- 
struction company,  builder  of  waterworks  and  elec- 
tric-light plants,  ran  over  from  the  Marquette  build- 
ing and  did  a  bit  of  "mixing"  on  his  own  account. 


May  26,  1000 


WESTERN  ELECTRICIAN 


343 


Mr.  Draff  en  has  been  so  long  identified  with  electric- 
lighting  interests  that  the  present  occasion  was  an 
exceptional  opportunity  for  meeting  old  friends. 

Treasurer  and  Assistant  Manager  W.  A.  Lay- 
man of  the  Wagner  Electric  Manufacturing  com- 
pany of  St.  Louis  was  one  of  the  late  comers,  but  he 
was  none  the  less  welcome. 

Among  the  advocates  of  exhaust  hot-water  heat- 
ing systems  present  was  Locke  Etheridge,  formerly 
of  the  Chicago  Telephone  company,  but  now  with 
Evans,  Almirall  &  Co.  of  Chicago. 

Five  ex-presidents  were  in  attendance — Edwin  R. 
Weeks  of  Kansas  City,  Charles  R.  Huntley  of  Buf- 
falo, C.  II.  Wilmerding  and  Samuel  Irisull  of  Chi- 
cago and  Frederic   Nichoils   of  Toronto. 

W'estern  Selling  Agent  H.  R.  Hixson  of  the  Sim- 
plex Electric  company  daily  promenaded  the  ro- 
tunda, and  during  the  evening  helped  the  boys  do 
the  "society"  in  his  usual  inimitable  manner. 

M.  Goldberger,  Fort  Wayne,  "end  a  good  fellow," 
did  the  honors  in  royal  style  for  the  Fort  Wayne 
Smelting  and  Refining  Works,  and  also  the  Na- 
tional Steel  Casting  company,  Montpelier,  Ind. 

Manager  H.  C.  Thomson  of  the  Electric  Gas 
Lighting  company,  Boston,  was  one  of  the  co- 
terie of  cultured  Bostonians.  He  took  this  op- 
portunity to  mingle  with  his  host  of  Indian  friends. 

"Doc"  Edgar,  the  boiler  physician,  tries  to  stay 
away  from  conventions,  but  the  spirit  moves  him 
every  time,  and  he  could  not  resist  the  temptation 
this  time  to  flit  in  and  out  and  mingle  with  the  boys. 

Consulting  Electrical  Engineer  Herbert  A.  Wag- 
ner and  George  D.  Rosenthal  were  among  the  St. 
Louis  coterie,  Mr.  Rosenthal,  of  course,  looking 
after  the  St.  Louis  end  of  the  General  Electric  corn- 
man  y. 

Pass  &  Seymour  came  nobly  to  the  front,  in  the 
persons  of  Manager  B.  E.  Salisbury  and  Western 
Agent  John  W.  Brooks.  Mr.  Brooks  also  took 
care  of  the  friends  of  the  -Crouse-Hinds  Electric 
company. 

The  Chicago  Insulated  Wire  company,  in  the  per- 
sons of  Secretary  and  Treasurer  William  M.  Smith 
and  his  wife,  did  everything  in  its  power  to  make 
pleasant  the  stay  of  the  out-of-town  delegates  and 
their   ladies. 

Of  course,  Randolph,  who  recently  severed  his 
connection  with  the  firm  of  Gates  &  Randolph,  and 
has  started  in  for  himself  again  as  a  manufacturers' 
agent,  "didn't  do  a  thing"  but  be  on  hand  every  min- 
ute  of  the  time. 

Manager  George  F.  Porter  represented  the  in- 
terests of  W.  R.  Brixey  of  Kerite  fame,  and,  as  usual, 
in  company  with  his  assistant,  Miss  Billings,  saw 
that  everybody  would  remember  the  last  convention 
as  the  best  yet. 

There  is  some  talk  of  holding  next  year's  con- 
vention in  Buffalo  during  the  Pan-American  Exposi- 
tion. The  meetings  are  held  alternately  in  Chicago 
and  New  York,  unless  the  executive  committee  de- 
cides otherwise. 

It  was  a  matter  of  regret  that  M.  J.  Isaacs,  of 
McLennan  compound  fame,  was  unable  to  attend 
the  convention.  Important  business  in  another  part 
of  the  country  prevented  Mr.  Isaacs  from  meeting 
his  many  friends. 

Electrical"  Engineer  H.  H.  Humphrey  of  St.  Louis 
came  in  on  Thursday.  Mr.  Humphrey  has  recently 
severed  his  connection  wtth  Bryan  &  Humphrey, 
and  now  occupies  offices  of  his  own,  543-545  Cen- 
tury building,  St.  Louis. 

George  Patterson,  western  representative  of  the 
American  Circular  Loom  company,  as  usual,  dis- 
tributed a  little  souvenir.  This  time  it  was  a  di- 
rectory of  Chicago  streets — very  useful  to  a 
stranger   or   visiting   delegate. 

Lorain,  Ohio,  showed  its  enterprise  in  the  exhibit 
of  the  National  Arc  Lamp  company.  The  main  claim 
for  this  new  alternating-current  lamp  is  that  it  has 
no  springs,  solenoids,  armatures,  shunts,  cut-outs, 
choke  coils  or  transformers. 

Samuel  Mankowitz,  the  wrell-known  supply  man 
of  this  city,  found  time  to  mingle  with  the  crowd 
during  the  first  two  days  of  the  convention.  Local 
business  matters,  however,  prevented  his  spending 
but  a  short  time  with  his  friends. 

Where  was  Manager  James  F.  Cummings  of  the 
American  Vitrified  Conduit  company?  It  is  said 
Mr.  Cummings  recently  went  abroad,  else  he 
surely  would  have  been  in  attendance,  as  he  rarely 
misses  an  electric-light  convention. 

Treasurer  and  Manager  Charles  F.  Munder  of  the 
Munder  Electrical  Works  made  the  long  journey 
from  Springfield,  Mass.,  in  the  interests  of  his  well- 
known  lamps.  Mr.  Munder,  like  the  most  of  those 
from  the  East,  got  more  than  one  shake  of  the 
glad  hand. 

Joseph  M.  Hill  of  the  Columbia  Electric  Vehicle 
company,  could  not  overlook  the  opportunity  of  the 
National  convention  to  mingle  with  his  host  of  elec- 
tric-lighting friends.  Mr.  Hill's  success  in  the  auto- 
mobile business  has  been  so  pronounced  that  he  is  the 
envy  of  many  of  his  early  associates  in  the  electrical 
business.     Mrs.  Hill   accompanying  Mr.  Hill,    spent 


her  time  most  pleasantly  with  the  ladies  at  the  con- 
vention. 

Western  Manager  Donohoe  of  the  American 
Electrical  Works,  and  his  trusty  right-hand  man 
Hammond,  were  everywhere  and  at  all  times.  Mr. 
Donohoe  was  most  gracious  in  his  interest  in  the 
welfare  of  the  visiting  ladies. 

Western  Manager  Bailey  of  the  J.  A.  Roebling's 
Sons  company  was  in  attendance  the  first  day  of  the 
convention.  The  Roebling's  company  was  too  busy 
at  the  present  time  to  permit  Mr.  Bailey  spending 
more  than  one  day  at  the  convention. 

The  Bullock  Electric  Manufacturing  company  of 
Cincinnati,  Ohio,  was  one  of  many  concerns  that 
did  not  exhibit  at  the  convention.  Its  genial  rep- 
resentative, Frank  G.  Bolles,  was  on  hand,  and  took 
good  care  of  the  company's  interests. 

A.  W.  K.  Peirce,  consulting  electrical  engineer,  was 
the  nearest  approach  to  a  Boer  that  appeared  at  the 
convention.  Mr.  Peirce  was  from  Johannesburg,  and 
is  consulting  electrical  engineer  for  the  Consolidated 
Gold  Fields  of  South  Africa,  Limited. 

Messrs.  Whyte  and  Macomber,  of  the  Leschen- 
Macomber-W7hyte  company,  were  in  attendance 
daily.  Mrs.  Whyte  certainly  did  everything  in  her 
power  to  make  more  pleasant  the  very  pleasurable 
functions  in  the  entertaining  of  the  ladies. 

Somebody  from  out  of  town  said  that  the  letters 
C  E  R  on  the  convenlion.badge  stood  for  "Chicago 
Entertained  Royally."  A  Chicago  man  amended 
the  suggestion  by  saying  that  the  significance  of  the 
letters  was   "Chicago    Entertained   Royalty." 

Educators  not  a  few  shed  the  lofty  light  of  pure 
intellect  on  the  assemblage.  Among  them  were 
Professors  Shephardson  of  Minnesota,  Jackson  of 
Wisconsin,  Aldrich  of  Illinois,  Goldsborough  and 
Matthews  of  Purdue  ?nd  Owens  of  McGill. 

"Too  busy  for  the  rest  of  the  crowd  to  come,"  was 
the  response  of  J.  R.  Wiley,  manager  of  the  western 
sales  department  of  the  Standard  Underground  Cable 
company,  but  some  one  remarked  what  was  the  use 
of  anyone  else  coming  if  Wiley  was  only  there. 

S.  W.  Page,  superintendent  of  the  lighting  plant 
at  Brainerd,  Minn.,  and  James  Richardson,  of  the 
Richardson  Electric  company  of  Duluth,  Minn., 
were  entertained  at  the  convention  by  T.  M.  Crane, 
the  representative  of  the  Central  Electric  company. 

John  J.  Schayer,  superintendent  of  the  northern 
district  of  the  Commonwealth  Electric  company, 
Chicago,  was  doubly  welcome.  Perhaps  the  addi- 
tional warm  greeting  with  which  he  was  welcomed 
was  due  to  the  fact  that  he  was  accompanied  by  his 
charming  sister. 

President  F.  R.  Bacon  of  the  Cutler-Hammer 
Manufacturing  company  found  time  to  run  down  to 
Chicago  to  attend  the  convention.  There  were  many 
inquiries  also  after  Secretary  and  Treasurer  J.  G. 
Hickcox.  For  some  reason  or  another,  Mr.  Hick- 
cox  failed   to  appear. 

Miss  Harriet  Billings,  the  assistant  to  Secretary 
Porter,  was  the  guide,  philosopher  and  friend  of 
everybody,  as  heretofore.  Miss  Billings'  conscien- 
tious work  has  not  a  little  to  do  with  the  smooth 
working  of  the  convention  machinery,  and  she 
earned  the  gratitude  of  all. 

It  was  a  pleasant  surprise  to  note  that  Treasurer 
George  L.  Patterson  of  the  Stanley  &  Patterson 
company,  New  York,  thought  enough  of  the  west- 
ern electrical  supply  people  to  drop  in  during  con- 
vention time.  Mr,  Patterson,  however,  this  time 
stole  the  time  to  visit  Chicago. 

Of  course,  ''Daniels,"  the  conduit  man,  was  on 
hand  to  take  care  of  his  old  standby,  the  Camp  under- 
ground conduit.  It  had  been  expected  that  Mr.  H. 
H.  Camp  would  appear  also  with  Mr.  Daniels  from 
Akron  to  represent  the  H.  B.  Camp  company,  but 
up  to  the  last  day  he  had  not  appeared. 

Jacob  Bunn,  president  of  the  Sangamo  Electric 
company,  Springfield,  111.,  in  company  with  Ludwig 
Gutmann,  electrical  engineer  for  the  company  and 
designer  of  the  Gutmann  meter,  handled  by  the 
Sangamo  company,  came  up  from  Springfield,  bring- 
ing with  them  Expert  Lamphier,  also  of  the  company. 

H.  B.  McMeal,  the  well-known  advertising  expert, 
who  made  his  reputation  in  his  skillful  work  de- 
signing the  advertisements  for  the  Western  Tele- 
phone Construction  company  and  also  the  Victor 
Telephone  Manufacturing  company,  did  his  share 
of  the  "mixing"  with  the  National  Electric  Light 
people. 

Rather  an  unexpected  but  very  welcome  visitor 
to  the  convention  was  "Jim"  Nate,  of  the  Standard 
Telephone  and  Electric  company  of  Madison,  Wis. 
Mr.  Nate  was  called  to  Chicago  on  a  personal  busi- 
ness matter,  but  found  his  old  electrical  friends  here 
in  such  number  that  he  remained  over  a  day  or  two 
to  shake  hands  with  many  old  acquaintances  whom 
he  had  not  greeted  for  some  months  past. 

One  of  the  most  welcome  guests  among  the  New 
York  contingent  was  General  Manager  William 
Habirshaw  of  the  India  Rubber  and  Guttapercha 
Insulating  company.  New  York.  Mr.  Habirshaw 
came  to  Chicago,  arriving  Sunday  afternoon  last,  and 
was  constantly  seen  among  the  delegates  in  the  ro- 
tunda at  the  Auditorium.  The  Attix  flexible-tube 
wire,  which  the  company  is  now  pushing  so  ener- 


getically, is  meeting  with  marked  success.  Many 
inquiries  were  made  for  Manager  of  Sales  J.  W. 
Godfrey. 

The  Kester  Electric  Manufacturing  company,  245 
South  Jefferson  street,  Chicago,  came  to  the  front  in 
the  persons  of  President  J.  F.  Kester  and  Secretary 
and  Manager  J.  H.  McGrew.  These  gentlemen 
distributed  samples  of  a  solder  that  provides  its 
own  flux,  a  novelty  of  value  to  any  electrical 
worker. 

It  is  an  easy  matter  to  see  that  the  National  Carbon 
company  appreciates  the  electric-light  conventions, 
that  is,  if  the  number  of  its  representatives  is  any 
index.  The  following-named  were  in  attendance: 
F.  H.  Murray,  F.  C.  Park,  N.  C.  Cotabish,  sales  man- 
ager; D.  D.  Dickey,  general  manager,  and  Richard 
O'Connor. 

R.  L.  McOuat,  accompanied  by  Mrs.  McOuat, 
was  among  those  warmly  welcomed.  Mr.  McOuat 
is  now  carrying  on  his  already  well-established  sup- 
ply business  in  Indianapolis  under  his  new  firm 
name.  The  company  is  doing  an  extensive  business, 
retaining  all  its  old  agencies,  and  the  prospects  never 
looked  brighter. 

Where  was  Count  Gene  St.  Louis  D'Abadadaie 
of  the  Wagner  Electric  Manufacturing  company. 
Chicago  Representative  George  B.  Foster  of  the 
company's  sales  department  was  on  hand,  but  it  is 
presumed  that  Mr.  Abadie's  recent  sickness  pre- 
vented his  appearance.  It  is  needless  to  say  he  was 
greatly  missed. 

Manager  G.  G.  Luthy  of  the  Royal  Electric  com- 
pany managed  to  reach  Chicago  on  Tuesday!  Mr. 
Luthy  is  at  present  a  very  busy  man,  not  only  man- 
aging the  Royal  Electric  company,  but  looking 
after  his  interests  in  other  cities,  he  having  made 
quite  a  reputation  for  himself  in  handling  various 
electrical  properties. 

An  esteemed  Canadian  member  of  the  association. 
who  usually  attends  the  conventions  and  did  not  fail 
this  time,  is  W.  McLea  Walbank  of  the  Lachine 
Rapids  Hydraulic  and  Land  company  of  Montreal. 
Mr.  Walbank  has  an  interesting  wraterpower  devel- 
opment, which  he  says  is  operating  with  the  most 
satisfactory    results. 

Of  course.  Fred  H.  Alden,  president  of  the  Illi- 
nois Insulated  Wire  company,  appeared  as  an  "In- 
dex" to  one  of  the  best  brands  of  weatherproof  wire 
on  the  market.  It  is  needless  to  say  that  he  showed 
the  "way."  Carl  J.  Schlessinger  and  J.  Geiserowich 
were  constantly  on  hand  with  Mr.  Alden,  repre- 
senting Alden  &  Co.'s  general  electrical  supplies. 

Of  course,  S.  F.  B.  Morse  was  on  hand  during 
the  entire  meeting.  Mr.  Morse  is  one  of  the  most 
energetic  salesmen,  particularly  in  the  wire  and  ca- 
ble field,  and  numbers  his  friends  in  hundreds. 
Morse  is  a  good  fellow;  everyone  likes  him,  and  he 
will  doubtless  look  back  on  the  convention  of  1900 
with  many  pleasant  recollections. 

The  Chicago  Telephone  company  installed  a 
long-distance  instrument  in  the  anteroom  of  the 
convention  hall  for  the  free  use  of  the  delegates, 
and  the  courtesy  was  greatly  appreciated.  The 
American  Telephone  and  Telegraph  company  gave 
the  members  the  use  of  the  long-distance  lines  be- 
tween 9  p.  m.  and  9  a.  m.  without  charge. 

Prominent  among  the  Indianapolis  contingent  was 
_G.  E.  Varney  of  the  Varney  Electrical  Supply  com- 
pany. A  detailed  announcement  of  Mr.  Varney's 
new  enterprise  in  Indianapolis  has  been  presented  in 
the  Western  Electrician,  and  the  occasion  of  the 
convention  gave  him  an  opportunity  to  plant  his 
feet,  as  it  were,  firmly  among  the  trade. 

President  Henry  Cutter  of  the  Cutter  Electrical 
Manufacturing  company  of  Philadelphia,  in  com- 
pany with  Mrs.  Cutter,  were  two  of  the  most  popu- 
lar people  at  the  convention.  Mr.  Cutter  is  one 
of  those  gentlemen  that  realizes  the  truth  of  the 
maxim  imprinted  upon  the  banner  of  every  southern 
man,  "ladies  first  and  the  men  afterward"  always. 

M.  B.  Austin  &  Co.  appeared  in  the  person  of  the 
head  of  the  firm,  assisted  by  A.  H.  Friend.  M.  B. 
Austin  &  Co.  has  such  agencies  as  Safety  Insu- 
lated Wire  company,  Holmes,  Booth  &  Hayden, 
Safety  Armorite  Conduit  company  and  Elden  cir- 
cuit breakers.  The  two  gentlemen  were  assisted  bv 
J.  L.  Ellis  and  W.  A.  Browne,  of  M.  B.  Austin  &  Co". 

Charles  BHzard,  the  storage-battery  man,  came  on 
from  Philadelphia.  Someone  said  he  came  "on 
slowly,"  but  Mr.  Blizard  repudiates  the  idea  that 
Philadelphia  cannot  do  business  on  the  rapid  basis. 
Mr.  BHzard  has  not  yet  become  a  Quaker,  but  there 
are  a  host  of  people  who  are  willing  to  say  that  he 
has  been  a  friend  in  need,  as  well  as  a  friend  in- 
deed. Messrs.  Blizard  and  Western  Manager  Clark 
of  the  Electric  Storage  Battery  company,  Philadel- 
phia, were  constantly  on  hand. 

Two  doughty  champions — each  young,  honest,  en- 
thusiastic and  sincere — Louis  A.  Ferguson  and 
Henry  L.  Doherty.  Each  labored  earnestly  to  make 
the  convention  a  success  and  each  had  much  to  do 
with  the  actual  success  of  the  meeting.  They  did 
not  exactly  agree  in  canvassing  the  merits  of  the 
Wright  demand  meter  on  Wednesday,  but  they 
helped  to  make  a  mighty  interesting  discussion. 
And  each  one  was  rewarded  with  office.  Long  may 
they  and  others  discuss  practical  questions  with 
friendly   earnestness,    for    the   association    needs    its 
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g  men  with  opinions  and  the  ability  and  force 
to  express  them  fearlessly. 

II.  II.  Pratt,  who  has  the  interests  of  the  Inter- 
state Electric  company  of  Cleveland.  *_)..  in  charge, 
was  one  of  the  many  enterprising  lamp  men  who 
thronged  the  lobby  and  corridors  of  the  hotel.  Mr. 
Pratt  denied  having  come  to  Chicago  for  business 
us  of  renewing  old  acquaint- 
ances, of  which  he  has  many  In  the  electrical   held. 

John  A.  Stewart  <>f  the  Stewart  Electrical  Engi- 
neering company,  so  well  known  in  the  territory 
of  Cincinnati,  is  looking  .titer  the  interests  of  his 
rapidly  growing  repair  business,  lie  also  appeared 
as  the  representative  of  Rossiter,  MacGovern  &  Co., 
second-hand  supply  dealers  of  New  York.  Mr.  Slew- 
art  was  on  the  sick  list  on  arrival,  but  rapidly  re- 
red. 

John  T.   McRoy,  in  company  with  Western  Man- 

Rixley,  talked  vitrified  clay  conduits.     Mr. 

McRoj  ha-  been  remarkably  successful  in  the  intro- 

ughoul  the  Untied  Statis, 

he   recent   boom   in    Independent   telephony   has 

made  him  one  of  the  busiest,  to  say  nothing  of  by  far 

one  of  the  most  successful,  in  his  line  in  the  United 

States. 

\\;o  Adams  of  the  Phillips  Insulated  Wire  com- 
pany there'-  Was  there  ever  an  electrical  conven- 
tion at  winch  Adams  was  nol  "in  evidence?"  It  is 
said  this  time  that  he  was  offered  $100  in  gold  for  a 
facsimile  fi  his  convention  smile,  lnu  one  knowing 
gentleman  remarked:  "Even  if  yon  succeeded  in 
Inlying  a  facsimile  v.ii  would  not  obtain  the  coior 
effect." 

Chicago  Manager  of  the  Weber  Gas  and  Gasoline 
Engine  company  W.  B.  Wood,  a-  an  intimate  friend 
put  it,  "graced  his  second  electrical  convention." 
The  Weber  gas  engine  1-  rapidly  finding  its  way 
among  a-ers  of  high-class  gas  engines  for  electric- 
lighting  service,  and  Mr.  Wood  was  clever  enough 
to  see  an  opportunity  in  the  present  gathering  and 
utilized  it. 

John  Childs.  sometimes  referred  to  as  the  mica 
king,  appeared  early  and  slaved  late.  Mr.  Childs  is 
one  of  the  most  experienced  mica  men  in  the  United 
-  —in  fact,  he  has  made  this  business  a  specialty 
lor  12  years.  lie  was  first  mining  mica  in  North 
Carolina,  and  from  four  to  five  years  with  Schoon- 
tnaker.  During  the  last  winter  he  has  been  mining 
j iC'  1  for  Ferd  W.  Peck. 

James  Wolff,  western  manager  of  the  New  York 
insulated  Wire  company,  again  endeared  himself,  not 
only  lo  his  men  friends,  but  to  the  ladies  as  well,  by 
constant  ami  thoughtful  attention  to  details,  which', 
il  neglected,  take  the  keen  edge  off  the  pleasure  in- 
cident to  every  convention.  It  is  no  wonder  that 
Wolff  is  pronounced  one  of  the  most  popular  men 
in  the  electrical  business. 

To  say  that  President  Samuel  Instill  took  as  great 
an  interest  in  the  success  of  the  present  convention  as 
he  did  in  the  one  over  which  he  presided  two  years 
imply  means  that  the  entire  Edison  contingent, 
io  say  nothing  of  the  Illinois  Electric  Vehicle  Trans- 
portation company's  staff,  was  at  all  times  ready 
and  anxious  to  make  things  pleasant  and  successful 
for  the   National  convention  of  1900. 

The  many  fine  and  valuable  points  of  the  Scheeffer 
recording  wattmeter  were  explained  in  the  most  ap- 
proved style  by  G.  A.  Scheeffer.  electrical  engineer  of 
the  Diamond  Meter  company,  in  company  with  Sec- 
retary and  Treasurer  A.  B.  Fink.  The  meter  system 
is  now  in  Mich  great  favor  at  the  electric-light  sta- 
ling in  the  United  Slates  that  Messrs  Scheeffer  and 
Fink   found  their   time   fully  occupied. 

Pre-ident  George  A.  McKinlock  and  Secretary 
Charles  E.  Brown  were  on  hand  at  the  reception 
Monday  night  and  also  at  limes  during  the  entire 
convention  period.  A  number  of  the  Central  Electric 
company's  force  of  men  was  also  constantly  in 
attendance,  and  the  entire  force  did  everything  in 
il-  power  to  look  after  the  personal  comfort  and 
■    oil     largi    1  ■  ntral-station  trade 

.'  here  was  Edmund  Dickey,  general  manager  of 

ill'    (  on  ers'  Carbon  company  of  Lancaster,  ().? 

Mr.  Dickey  promised  lo  put  in  an  appearance  at 
the  convention  to  explain  to  his  many  friends  in 
tin   carbon  trade  tin-  interesting  features  of  hi-  new 

enterprise.     Perhaps  he   i-   now    I king  contracts 

for  November,  rgco,  delivery,  and  that  may  ha\e 
had  0  do   wnli   hi-   failure  to   put    in  an 

appear. 

What   is  h withoul    ■■    mother?   or.   to   para- 
phrase the  sentiment,  what  is  an  electrical  conven- 
tion   of   any    kind    without    Luther   Stieringer?     'if 
Mi.   Stieringer  put   in  an  appearance,     fli 
evi  rybodj  and  1  verybody  greeted  him.    To 
Mr.  Stieringer  confided  the  fact  thai  the  Pan- 
American    Exposition  of  next  year  is  going  to  beat 
Pan-   in   particular   and   all   creation    in    general    in 
electric-lighting  effi  cl  - 

A  man  with  a  broken  promise  to  mend  was  Kreit- 
Icr  0/  the  Kentucky  Electrical  company,  lie  had 
pi  dgc  -I  Inn    1  11  ar  the  first  day  of  the  con- 

m,  but  did  not  turn  up  until  later*.  Mr.  Kreit- 
ler  ha-  been  mosi  >u  cessful  in  fostering  his  enter- 
prise at  Owensboro,  Ky.,  50  much  so,  thai  recently 
the  Kentucky  Electrical  company  decided  to  enter 
into  tin  manufacture  of  power-machinery  motors, 
etc..  and  at  the  present  time  i-  rapidly  extending 
tor)  o,  lake  care  of  this  branch  of  the  business. 
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The  Kentucky  electrical  lamps  have  already  a  de- 
served reputation  that  entitles  their  manufacture 
to    the   success   attained. 

I  .  W.  Maxstadt.  who  has  recently  severed  his  con 
ncction  with  the  American  Electric  Fuse  company 
and  organized  the  F.  W.  Maxstadt  Manufacturing 
company,  with  headquarters  at  [8  to  .10  West  Ran- 
dolph street.  Chicago,  dropped  in  for  an  hour  or  two 
Wednesday  afternoon.  Mr.  Maxstadt  retains  control 
of  the  Maxstadt  fuses,  which  in  the  last  several  years 
have  made  for  themselves  such  an  enviable  reputa- 
tion,  especially   in   telephonic   work. 

( >n  hand  early  and  late  and  among  the  best  fel- 
lows with  the  boy-  were  President  A.  0.  Kuchin- 
sted  .and  his  brother,  A.  L.  Kuehmsted,  of  the  Greg- 
ory Electric  company,  R.  II.  Watson,  manager  of 
the  sales  department  and  G.  W.  E.  Ellis,  superin- 
tendent, were  also  on  hand,  as  they  fully  realize  that 
a  convention  affords  an  exceptional  opportunity  for 
business  The  above-named  gentlemen  distinguished 
themselves  as  princes  of  entertainers. 

The  interests  of  the  American  Vitrified  Conduit 
company  were  looked  after  by  Mr.  Bleecker  S.  Bar- 
nard. This  gentleman  displayed  unusual  enterprise 
in  calling  the  delegates'  attention  lo  the  products  of 
his  company  by  utilizing  the  grand  stairway  of  the 
Auditorium  for  exhibition  purposes.  A  delegate 
was  heard  to  remark  that  one  was  bound  to  realize 
the  presence  of  the  conduits  thus  exhibited,  if  not 
by   seeing,    then   by   falling  over  them. 

John  H.  Fowler,  "the  man  who  sells  cedar  poles," 
was  at  the  convention  for  one  day  only.  He  left 
Ins  exhibit  outside  the  building,  however,  during  the 
convention  proceedings,  as"  his  products  are  rather 
too  bulky  to  be  accommodated  in  the  hall.  Mr. 
Fowler  was  there  purely  for  business,  and  the  sud- 
denness of  his  departure  would  indicate  the  suc- 
cessful accomplishment  of  his  mission. 

Manager  M.  M.  Wood  of  the  railway  department 
of  the  Central  Electric  company  managed  to  steal  an 
hour  on  Wednesdays  afternoon  to  mix  with  his  many 
old  electric-light  friends.  It  is  needless  to  say  that 
Mr.  Wood's  reputation  as  an  electrical  inventor  has 
left  its  mark  on  the  electric-lighting  business,  as  well 
as  in  the  railway  specialty  line  to  which  he  is  now 
devoting  special  attention  in  the  interests  of  the 
Central  Electric  company. 

General  Manager  Roger  Scudder  of  the  Western 
Electrical  Supply  company  of  St.  Louis  was  in  Chi- 
cago during  the  convention.  Mr.  Scudder,  however, 
was  busy  the  greater  part  of  the  time  in  the  city, 
but  on  Thursday  afternoon  appeared  at  the  Audi- 
torium. The  Western  Electrical  Supply  company 
of  St.  Louis  is  extremely  busy  at  the  present  time, 
else,  without  doubt,  Secretary  and  Treasurer  H.  K. 
Gilman  would  have  likewise  appeared. 

Elmer  W.  Gillmer,  secretary  and  treasurer  of  the 
Warren  Electric  and  Specialty  company,  accompanied 
by  T.  S.  Lane,  arrived  on  Wednesday.  The  Warren 
company  is  doing  an  enormous  business  at  the  pres- 
ent time.  Mr.  Lane  is  kept  constantly  on  the  road. 
Mr.  Gillmer  operated  at  the  convention  in  company 
with  the  Illinois  electrical  supply  contingent.  Pie 
slipped  in  the  hands  of  the  many  intimate  friends  of 
the  company  a  very  tasty  little  pocketbook. 

Major  Robert  Edwards,  Jr.,  came  a  long  way  to 
represent  the  interests  of  Edwards  &  Co.,  manufac- 
turing electricians,  New  York.  Mr.  Edwards  ex- 
hibited a  number  of  special  automobile  specialties ; 
also  a  new  type  of  automatic  switch  and  a  time 
switch,  but  in  order  to  appreciate  the  full  extent  of 
Edwards  &  Co.'s  full  line  of  novel  electrical  special- 
ties one  must  have  the  company's  catalogue  on  file, 
to  say  nothing  of  handling  the  goods  personally. 

President  P.  C.  Burns  of  the  American  Electric 
Telephone  company  came  around  on  Wednesday  af- 
ternoon. While  Mr.  Burns  is  not  in  the  electric-light- 
ing business,  he  lias  been  for  so  long  identified 
with  things  electrical,  generally  speaking,  that  he 
found  many  friends  at  the  convention.  To  judge 
from  the  number  of  telephone  interests  and  compa- 
nies which  Mr.  Burns  now  controls,  one  would 
imagine  that  he  had  little  time  for  conventions. 

Henri  Behrcns  Kirkland  was  a  name  to  conjure 
by.  One  gay  youth,  who  had  not  been  in  the  elec- 
trical business  long  remarked  that  that  man  Henri 
loomed  up  on  every  occasion.  Mr.  Kirkland,  who 
is  the  indefatigable  pusher  of  American  Circular 
Loom  products,  has  an  acquaintance  that  is  only 
bounded  by  the  confines  of  the  country,  with  some 
excursions  into  foreign  lands.  At  the  date  of  the 
appearance  of  this  paper  he  is  said  lo  be  still  alive. 

The  Arnolds  were  in  evidence,  as  the  convention 
gathering  was  just  the  place  for  the  Arnold  Electric 
Power  Station  company,  as  a  gentleman  well  versed 
in  slang  put  it.  to  "get  in  its  work."  Electrical  En- 
gineer B.  J.  Arnold  has  managed  to  work  up  one 
of  the  most  successful  engineering  businesses  in  the 
West,  to  say  nothing  of  the  entire  United  Stales, 
lie  is  ably  supported  by  W.  L.  Arnold,  who  looks 
out   for  the  business  end  of  the  company's  affairs. 

C.  J.  Becker  was  much  in  evidence  at  the  conven- 
tion and  lost  no  opportunity  to  promote  the  in- 
terests of  Becker  Bros.,  ,9  and  4,t  West  Washington 
sireet,  Chicago,  of  which  linn  he  is  the  junior  mem- 
ber. This  linn  manufactures  the  favorably  known 
"Perfection"  brush  for  dynamos  and  motors,  h 
also  carries  a  vary  complete  line  of  second-hand 
apparatus  and  calers  to  a  better  class  of  repair  work. 
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Mr.  Becker  regretted  the  absence  of  his  brother 
from  the  city,  who  at  the  present  time  is  busily  en- 
gaged landing  muskelonge  in  a  Wisconsin  rendez- 
vous for  experl    fishermen. 

General  Managci  G.  A.  Xisbet  of  the  Electric  Ap- 
pliance company  of  New  York  was  one  of  the  busi- 
est men  at  the  convention.  Mr.  Nisbet,  in  connec- 
tion vviih  S.  B.  Condit  of  S.  B.  Condit,  Tr.,  &  Co., 
the  Xeu  England  agents  for  the  Electric  Appliance 
•oiii|,.iiiv  of  New  York,  did  good  work  in  the  ex- 
ploitive of  the  company's  new  gravity  motor  con- 
troller. This  little  machine  has  a  number  of  valu- 
able features  that  will  pay  for  its  investigation  by 
those  interested. 

Western  Manager  Harding  of  the  Holtzer-Cabot 
Electric  company  stole  away  from  his  -lore  on 
Dearborn  street  and  whispered  confidentially  in  the 
ears  of  electrical  supply  men  that  thev  had  better 
look  out  for  that  hot  wave,  and  remember  that  the 
Holtzer-Cabot  fan  motors  were  kept  in  stock  in 
Chicago.  Mr.  Harding  has  a  handsome  store,  which 
the  company  has  needed  in  the  West  for  a  long  time. 
I  nder  his  management  there  is  presented  an  ex- 
tensive line  of  Holtzer-Cabot  specialties. 

E.  Ward  Wilkins,  of  Partrick,  Carter  &  Willcins, 

Philadelphia,  manufacturers  of  electrical  house  g 1- 

and  dealers  in  electrical  supplies,  was  a  Chicago 
visitor  during  the  convention.  There  are  said  to 
be  upward  of  85.000  hotels,  banks,  offices,  etc 
throughout  the  United  States  and  Canada  that  are 
equipped  with  the  Partrick.  Carter  &  Wilkins'  pat- 
ent needle  annunciators  and  alarms.  The  firm's  pat- 
ent needle  hotel  telephone  annunciator  is  meeting 
with  splendid  success. 

Among  the  prominent  New  Yorkers  that  seized 
the  splendid  opportunity  of  a  convention  period  for 
the  combination  of  pleasure  and  business  was  I.  De 
Smet  McGuire.  Mr.  McGuire  is  prominently  iden- 
tified with  the  men  interested  in  the  Metropolitan 
Street  Railway  company  of  New  York.  It  was  said 
in  compliment  to  Mr.  McGuire  that  he  was  pos- 
sessed of  so  many  friends  among  the  eastern  con- 
tingent that  he  was  almost  afraid  to  show  his  head 
on  the  floor  of  the  rotunda. 

The  Electric  Appliance  company  was.  as  usual, 
represented  by  its  army  of  hustlers.  President  W.  W. 
Low.  Secretary  Thomas  I.  Stacey,  A.  D.  Millard. 
B.  B.  Downs.  W.  P.  Upham.  Perry  Bolles.  W.  A. 
Stacey,  Al  Roll  and  J.  A.  Bennett.  The  exhibit  of 
the  company  consisted  of  Gutmann  wattmeters.  Pack- 
ard transformers.  A.  B.  arc  lamps,  and  with  its  usual 
enterprise  the  Appliance  company  made  a  feature  of 
having  an  automobile  rim  to  and  from  the  store  for 
the  accommodation  of  customers  and  friends. 

A  novel  and  interesting  exhibit  in  the  shape  of  a 
portable  hydraulic  welding  press  for  splicing  wires 
and  cables  was  shown  in  Room  256  at  the  Audi- 
torium. This  device  is  manufactured  by  the  Splice 
and  Terminal  company  of  New  York,  the  Morris 
Electric  company  being  its  general  sales  agent. 
George  C.  Ewing  was  in  charge  of  the  exhibit,  and. 
although  only  at  the  convention  during  the  last 
day.  through  his  practical  demonstration  he  was 
enabled  to  secure  orders  for  several  of  the  machines. 

W.  F.  Hatch,  secretary  of  the  Chicago  Mica  com- 
pany of  Valparaiso.  Ind.,  was  in  attendance  at  the 
convention  during  the  first  two  days.  Mr.  Hatch 
said  that  the  company  had  neglected  to  make  an 
exhibit  at  the  convention  owing  to  rather  a  rush  of 
business  at  the  factory,  as  the  line  could  not  be  ar- 
ranged in  satisfactory  shape  in  time  to  be  dis- 
played. A  cordial  invitation  was  extended  to  dele- 
gates to  visit  the  company's  well-equipped  plant. 
which  is  now  in  operation  and  running  to  its  fullest 
capacity. 

One  of  the  most  warmly  welcomed  from  the  city 
noted  for  its  hospitality  was  W.  N.  Matthews.  Mr. 
Matthews  came  from  St.  Louis,  largely  with  the 
idea  of  pushing  the  Stombaugh  land  anchor,  for 
electric-light  and  telephone-pole  work  and  also  to 
look  after  the  interests  of  Cling-surface.  Mr.  Mat- 
thews has  been  remarkably  successful  as  a  manu- 
facturers' agent  in  St.  Louis.  In  fact,  it  was  only 
a  short  time  ago  that  his  business  increased  to  such 
an  extent  as  to  necessitate  his  bringing  in  his  brother 
lo  join  forces  with  him. 

Secretary  Thomas  R.  Mercein  of  the  North- 
western Electrical  association  ran  down  from  Mil- 
waukee and  used  the  opportunity  of  the  National 
convention  at  the  Auditorium  to  secure  several  new 
and  very  attractive  features  for  the  coming  North- 
western summer  convention  at  Waupaca.  Mr.  Mer- 
cein. as  usual,  was  indefatigable  in  looking  after 
the  interests  of  his  pet  association,  and,  if  a  cer- 
tain rumor  is  true,  the  Waupaca  convention  will 
eehpse  anything  of  its  kind  that  has  been  presented 
to  the  trade  during  the  last  few  years. 

The  parlor  of  the  Bryan-Marsh  company  was 
headquarters  for  novelties  in  many  styles  of  incan- 
descent lamps,  and  particular  attention  was  attracted 
by  its  series  lamps,  which  are  made  with  cellulose 
filaments,  and  which  have  some  striking  new  features. 
Tin.  Bryan-Marsh  company  was  represented  by  Con- 
verse D.  Marsh,  president;  E.  M.  Jones.  Chicago  rep- 
resentative, and  Guv  Y".  Williams,  northwestern  rep-  ' 
resenlalive.  The  display  of  lamps  showed  the  large 
line  not  only  of  regular  goods,  but  specialties  manu- 
factured by  the  company,  including  high-voltage 
lamps  and  all  forms  of  decorative  and  miniature 
lamps,  down  to  a  minute  lamp  no  larger  than  the  tip 
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of  a  small  lead  pencil,  which  is  used  by  physicians 
and  surgeons  in  interior  diagnosis.  The  Bryan- 
Marsh  company  is  said  to  be  the  first  lamp  manu- 
facturer in  the  country  to  produce  the  reflector  lamp. 
and  it  has  been  a  pioneer  in  building  high-voltage 
lamps. 

The  Lea  Electric  Manufacturing  company  of  El- 
wood,  Ind..  was  one  of  the  few  lamp  manufac- 
turers of  prominence  that  did  not  make  an  exhibit 
at  the  convention.  Conway  Robinson,  the  engineer 
of  the  company,  was  in  the  city  during  the  con- 
vention  and  looked  after  the  business  interests  of 
the  concern.  Mr.  Robinson  reports  a  very  bright 
outlook  for  the  company  under  its  new  manage- 
ment, saying  that  with  its  increased  facilities  it  ex- 
pect? to"  enter  the  field  for  contracts  this  season 
with  more  than  its  accustomed  aggressiveness. 

A  gentleman  known  among  the  most  undignified 
members  of  the  convention  delegation  as  "Scrib" 
managed  to  stay  away  for  a  few  hours'  sleep  during 
the  period  of  three  days  and  three  nights.  It  will 
be  readily  seen,  therefore,  how  thoroughly  the  diver- 
sified interests  of  the  Bryant  Electric  company. 
Bridgeport,  Conn.,  were  looked  after  by  General 
Manager  E.  M.  Scribner.  Mr.  Scribuer.  in  an  in- 
terview with  a  representative  of  the  Western  Elec- 
trician, wished  it  distinctly  understood  that  "he  did 
not  get  an  order"  and  that  he  "went  to  the  baseball 
game." 

Thomas  G.  Gritr,  who  has  resigned  from  the 
Western  Electric  company  and  now  represents  the 
Xungesser  Electric  Battery  company,  the  Wirt 
Electric  company  and  the  Dicke  Tool  company  in  - 
Chicago,  received  many  of  his  friends  at  room  642 
in  the^Auditorium.  His  exhibit  was  advantageously 
placed  near  the  entrance  to  the  convention  hall  and 
attracted  much  attention.  Mr.  Grier  is  an  experi- 
enced and  well-known  electrical  man  and  will  un- 
doubtedly make  a  success  in  his  new  departure. 
His  office  is  in  the  Williams  building  at  200  Mon- 
roe street. 

Colonel  E.  J.  Spencer  of  St.  Louis  represented 
the  Safety  Insulated  Wire  and  Cable  company  of 
New  York  with  dignity  and  grace.  The  Safety 
company  is  rapidly  taking  place  as  a  leading  manu- 
facturer of  deep-sea  cable.  Two  recent  orders,  each 
for  300  miles  of  submarine  telegraph  cable,  were 
closed  with  the  United  States  and  Mexican  govern- 
ments. One  order  is  for  the  Philippines  and  the 
other  for  the  Gulf  of  California.  The  Safety  com- 
pany is  helping  materially  to  bring  the  United 
States  to  the  front  as  a  submarine-cable  manufac- 
turing nation. 

Secretary  and  Treasurer  R.  H.  Bouslog  of  the 
Peru  Electric  Manufacturing  company  came  in  to 
attend  the  convention.  Mr.  Bouslog  was  accompa- 
nied by  Mrs.  Bouslog  and  Miss  Bouslog.  Relative 
co  the  business  end  of  his  party  the  honors  were 
shared  by  the  company's  New  York  agent,  F.  H. 
Schlesinger,  Superintendent  B.  A.  Schutt  of  the 
Peru  factory  and  Chicago  Agent  George  Searing. 
Mr.  Searing  took  care  to  remind  people  of  the  ad- 
mirable manner  in  which  Hart  switches  were  also 
remembered  as  companions  when  written  on  an 
order  blank. 

The  Chicago  Edison  company  held  "open  house" 
at  its  fine  new  building  at  139  Adams  street.  Many 
of  the  members  and  other  visitors  took  advantage 
of  the  cordial  invitation  of  the  company  and  in- 
spected the  sumptuous  quarters  provided  for  cen- 
tral-station work  in  Chicago.  They  had  no  occa- 
sion to  regret  the  visit,  for  they  saw  what  is  per- 
haps the  best  equipped  electric-light  building  in 
the  country  and  were  hospitably  entertained  in  the 
bargain.  The  Chicago  Edison  "boys"  laid  them- 
selves out  to  entertain  their  guests  and  they  suc- 
ceeded  admirably. 

Many  men  lack  an  opportunity  to  display  ability  to 
appear  to  advantage  in  a  difficult  situation,  but  Joseph 
E.  Montague,  contracting  agent  for  the  Common- 
wealth Electric  company,  covered  himself  with  glory 
in  what  was  pronounced  -  the  most  difficult  under- 
taking during  the  convention.  Mr.  Montague  had 
been  appointed  master  of  ceremonies  to  look  after  the 
ladies  during  the  luncheon  at  Washingotn  Park,  and 
also  be  "the  active  man"  during  the  other  social 
functions.  It  was  the  unanimous  verdict  of  the 
ladies,  to  say  nothing  of  that  of  the  many  male 
members  of  the  convention,  who  noted  the  success 
with  which  Mr.  Montague  handled  this  difficult 
proposition,  that  Mr.  Montague  literally  covered  him- 
self with  glory- 
Undoubtedly  one  of  the  most  attractive  and  inter- 
esting exhibits  at  the  convention  was  that  of  the 
Helios-Upton  company.  It  consisted  of  60  cells 
stationary  type  H.  R.  S.  5  Helios-Upton  storage 
batteries.  Each  cell  weighed  20  pounds  and  had  a 
90  ampere-hour  capacity  capable  of  a  discharge  of 
15  amperes  for  3^2  hours.  These  cells,  though  con- 
stantly in  use  for  exhibition  and -other  purposes  for 
the  last  eight  days,  still  gave  two  volts.  The  above 
set  was  sold  to  W.  H.  Seaver,  Chicago,  for  light- 
ing his  pleasure  yacht.  The  company  also  ex- 
hibited a  full  line  of  arc  lamps  for  direct  and  con- 
stant currents,  and  a  new  alternating-current  lamp — 
the  latest  product  of  the  Philadelphia  factory.  The 
company  claims  that  this  lamp  has  fewer  working 
parts  and  is  more  simple  than  any  arc  lamp  hereto- 
fore made.  It  is  adjustable  for  any  alternations  and 
standard  secondary  currents.  The  exhibit  was  in 
charge  of  William  Hood,  the  old-time  battery  man, 


who  was  made  particularly  happy  during  the  con- 
vention by  securing  an  order  for  a  200-kilowatt  bat- 
tery installation  from  the  Kansas  City  Electric 
Light  company.  The  company's  interests  were  also 
ably  looked  after  by  King  Upton,  managing  director; 
George  H.  Stout,  general  manager  of  the  Chicago 
office;  Thomas  Spencer,  superintendent,  and  Wrilliam 
Morrison,   inventor  of  the  battery. 

The  Westinghouse  Electric  and  Manufacturing 
company  was  well  represented  at  the  convention  by 
the  following-named  gentlemen:    Burcham  Harding, 

B.  G.  Lamme.  C.  F.  Scott  and  R.  S.  Feicht  of  Pitts- 
burg; A.  Hartwell.  W.  S.  Rugg.  C.  W.  Regester, 
T.  P.  Gaylord.  W.  R.  Pinckard,  G.  Burton.  Ervin 
Drver,   Fred  Nelson  and  J.  J.   Gibson  of  Chicago; 

C.  F.  Medbury,  Detroit;  W.  A.  Hall,  Omaha;  T.  J. 
McGill,  Minneapolis;  G.  Pantaleoni,  St.  Louis; 
C.  B.  Humphrey,  Cincinnati;  H.  K.  Archbald  and 
R.  D.  Mershon  of  New  York;  Colvert  Townley  of 
Boston. 

There  was  never  a  convention  at  which  the  Stand- 
ard Paint  company  was  not  decidedly  in  evidence,  and 
this  time  was  no  exception  to  the  rule.  This  en- 
terprising institution,  that  has  made  valuable  the 
trademark  "P.  &  B."  was  this  time  represented  by 
its  old  standby  and  western  manager,  J.  C.  Shain- 
wald.  assisted  by  J.  F.  Hicks.  The  P.  &  B.  people 
distributed  all  sorts  of  literature  and  samples.  Mrs. 
Shainwald  mingled  with  the  ladies  at  the  various  en- 
tertainments. A  handsome  leather  card-case  and 
pocket-book  was  the  souvenir  contributed  that  easily 
put  the  Standard  company  at  the  top  of  the  souvenir 
list. 

George  H.  Stout,  general  manager  of  the  Chicago 
office  of  the  Helios-Upton  company,  received  the 
congratulations  of  his  many  friends  for  his  skillful 
work  in  building  up  the  enormous  business  which 
his  company  is  now  doing.  When  it  is  remembered 
that  Mr.  Stout  not  six  months  ago  started  the 
Chicago  office  of  the  Helios  company  with  prac- 
tically nothing,  it  is  not  hard  to  see  that  it  re- 
quired constant  application  and  unlimited  will 
power  to  build  up  the  business  to  its  present  high 
standard.  The  Helios-Upton  factory,  which  is  also 
in  charge  of  Mr.  Stout,  is  running  day  and  night 
and  the  company  is  still  behind  in  orders. 

James  E.  Duff,  western  sales  manager  for  the 
Re-New  Lamp  company,  Boston,  was  on  hand  to 
impress  electric-light  men  with  the  merits  of  the 
company's  system  of  renewing  lamps.  Mr.  Duff,  it 
is  stated,  did  a  big  business  during  the  convention 
in  buying  up  burned-out  lamps  and  selling  renewed 
lamps,  besides  meeting  his  many  friends  and  mak- 
ing a  large  number  of  new  ones.  The  western  of- 
fice of  the  company  is  pleasantly  located  in  the 
New  York  Life  building,  Chicago.  The  company 
states  it  has  demonstrated  to  users  of  incandescent 
lamps  in  the  West  that  its  claims  should  at  least 
receive  consideration  before  further  lamp  orders  are 
placed. 

The  Sprague  Electric  company  was  most  decidedly 
in  evidence,  headed  by  Manager  E.  B.  Kittle.  The 
staff  that  had  matters  in  charge  was  as  follows :  F. 
S.  Wilhart,  E.  B.  Phillips.  R.  J.  Sharpe,  F.  Elliott 
and  J.  Arthur  Jones.  These  enterprising  gentlemen 
saw  that  Lundell  *  fan  motors  were  distributed 
throughout  the  building.  Catalogues  of  Lundell  gen- 
erators, fans,  power  motors  and  conduit  were  every- 
where distributed.  It  is  needless  to  say  also  that 
the  specialties  that  received  the  greatest  amount  of 
pushing  were  the  Greenfield  flexible  metallic  conduit 
and  fittings  and  the  company's  armored  cables.  This 
flexible  metallic  conduit  is  meeting  with  remarkable 
success  in  the  market,  and  it  is  needless  to  say  that 
the  Sprague  company  realizes  that  it  has  "a  good 
thing"  and  is  pushing  it  along. 

Western  Manager  Francis  Raymond  of  the  G.  I. 
company  did  himself  proud  at  this  convention  of 
iqoo.  Mr.  Raymond  has  been  with  the  G.  I.  com- 
pany now  for  over  a  year,  and  his  management  of 
the  western  office  has  been  so  successful  as  to  en- 
title him  to  the  greatest  credit.  One  of  the  evidences 
of  the  success  of  Mr.  Raymond's  management  of  the 
western  branch  of  the  business  is  to  be  found  in 
the  new  store  of  his  company,  that  has  recently 
been  established  on  Jackson  boulevard,  just  west  of 
Canal  street,  Chicago.  Incidentally,  it  may  be  men- 
tioned that  during  the  last  few  months  there  has 
been  a  persistent  rumor  to  the  effect  that  Mr.  Ray- 
mond contemplates  what  might  be  termed  a  domes- 
tic move  that  would  without  doubt  lead  to  his 
greatly  increased  prosperity  and  happiness. 

The  G.  I.  company  made  its  usual  representation 
of  its  innumerable  specialties.  The  gentlemen  on 
hand  for  the  company  were  Martin  J.  Insull,  second 
vice-president;  Joseph  Insull,  vice-president  of  the 
General  Incandescent  Lamp  company,  and  Francis 
Raymond,  western  sales  agent  of  the  G.  I.  company. 
Among  the  specialties  exhibited  were  knife  switches, 
panel  boards,  push  switches  and  lamps  for  all  cir- 
cuits fitted  with  the  G.  I.  new  shadowless  globes. 
There  was  also  shown  the  Tailleur  underground  ap- 
paratus and  Ferguson  safety  fuses.  Of  course,  the 
G.  I.  incandescent  lamps  were  decidedly  in  evidence, 
a  specialty  being  the  new  G.  I.  sign  lamp.  This  last- 
named  specialty  called  forth  a  great  deal  of  favorable 
comment.  Owing  to  the  scientific  method  and  care 
taken  in  the  manufacture  of  the  G.  I.  incandescent 
lamp,  it  has  come  into  high  favor.  The  G.  I.  circuit 
breaker  for  high  and  low-tension  circuits  was  also 
shown,  to  say  nothing  of  the  many  interesting  fea- 
tures of  the  Wright   discount  meter.     The   Wright 


meter  has  been  adopted  so  rapidly  that  the  company 
finds  it  exceedingly  difficult  to  fill  the  demand.  Para- 
gon fans,  too,  buzzing  on  all  sides,  reminded  one 
that  summer  was  at  hand,  and  that  the  G.  I.  company 
always  carried  at  its  Chicago  and  New  York  head- 
quarters a  large  stock  of  fans  for  quick  delivery.  Be- 
sides the  exhibit  at  the  convention  headquarters,  the 
G.  I.  company  had  an  exhibit  of  its  series  alternat- 
ing arc-lamp  system  in  operation  at  the  Chicago 
Edison*  company's  building. 

One  of  the  most  welcomed  guests  at  the  conven- 
tion was  President  Richard  Yarley  of  the  Varley 
Duplex  Magnet  company.  Mr.  Varley  did  not  ex- 
pect to  be  able  to  appear  at  the  convention,  but 
business  appertaining  to  the  establishing  of  his  new 
western  office  in  the  Fisher  building  brought  him 
West  with  the  convention  delegates,  arriving  Mon- 
day afternoon.  The  Varley  company,  at  the 
present  time,  is  simply  overrun  with  work.  The 
company's  business  has  expanded  to  a  really 
remarkable  extent.  Automatic  winding  machines 
are  being  added  from  time  to  time,  and  those 
in  the  West  who  a  year  or  so  ago  looked  upon  the 
Varley  company  as  a  "small  nut-growing  institu- 
tion" are  now  surprised  at  the  large  factory  equipped 
with  complicated  automatic  winding  machines. 

President  Saunders  of  the  United  States  Carbon 
company  took  this  splendid  opportunity  to  offer  to 
the  electrical  trade  as  a  whole  a  new  enclosed-arc- 
light  carbon  that  he  claims  has  been  thoroughly 
Iried  and  proven  equal  in  every  way  to  the  imported 
carbon.  Mr.  Saunders  fully  understands  that  this 
claim  is  a  strong  one,  and  one  that  will  be  received 
skeptically  by  many  who  have  tried  what  salesmen 
have  claimed  was  a  carbon  "just  as  good  as  an 
imported."  but  Mr.  Saunders'  demonstrations  in 
lamps  operated  at  the  convention  showed  the  trade 
that  he  knew  his  business  as  a  carbon  maker.  With- 
out doubt,  the  United  States  company  will  meet 
with  an  enormous  demand  for  these  carbons. 
Georoge  R.  Newcomer  assisted  Mr.  Saunders  in 
his  convincing  demonstrations  as  to  the  merits  of 
the  new  United  States  carbons. 

The  interests  of  the  Belden-Larwill  Electric  and 
Manufacturing  companv.  Fort  Wayne,  Ind..  were 
ably  looked  after  by  E.  H.  Belden.  A.  H.  Larwill 
and  Charles  C.  Miller.  These  gentlemen  also  had 
the  thoughtfu'ness  to  bring  with  them  their  re- 
spective better  halves,  which  added  greatly  to  the 
enjoyment  of  the  various  parties  which  were  made 
up  for  pleasure  trips  from  the  Auditorium.  The 
Belden  system  was  most  admirably  exhibited,  show- 
ing the  various  styles  of  lamps  made,  the  parts  of 
each  in  detail  and  the  exceptionally  handsome  cases, 
which  are  really  works  of  art.  and  attracted  an 
unusual  amount  of  attention  and  favorable  com- 
ment. Although  this  was  the  company's  maiden 
convention,  the  gentlemen  mentioned  proved  them- 
selves past  masters  in  the  art  of  entertaining,  and 
incidentally  it  might  be  said  that  visitors  found  sev- 
eral things  in  the  Belden-Larwill  quarters  almost 
as  interesting  as  the  display  of  lamps. 

Two  of  the  most  enterprising  exploiters  at  the  con- 
vention were  Admiral  C.  H.  Barney  and  H.  J.  Doyle 
of  the  electrical  department  of  the  Monarch 
Fire  Appliance  company.  New  York.  These  gen- 
tlemen surprised  most  of  the  convention  people  by 
their  surprising  exhibitions  of  the  virtues  of  Kilfyre. 
As  is  now  pretty  generally  known,  Kilfyre  is  a  dust 
compound,  which,  upon  coming  in  contact  with 
heat  and  flame  will  concentrate  upon  the  fire  many 
more  times  the  quantity  of  fire-destroying  gases  than 
can  be  applied  in  any  other  way.  Kilfyre,  as  its 
name  indicates,  is  a  remarkable  product  in  the 
way  of  a  fire  extinguisher.  On  Thursday  afternoon 
Messrs.  Barney  and  Doyle  gave  an  exhibition  on 
the  lake  front  and  demonstrated  most  successfully 
that  Kilfyre  was  just  the  thing  that  no  electric-light 
and  power  station,  telegraph  or  telephone  company, 
or. in  fact,  any  electrical  institution  where  a  fire  haz- 
ard exists,  should  be  without.  The  Monarch  Fire 
Appliance  company  presented  a  large  list  of  elec- 
trical companies  that  have  adopted  Kilfyre  in  pro- 
tection of  their  apparatus. 

Coincident  with  the  convention  a  meeting  of 
managers  of  the  various  electric-light  and  street- 
railway  properties  owned  and  controlled  by  Stone  & 
Webster  of  Boston,  Mass.,  was  held,  the  following- 
named  gentlemen  being  present:  W.  C.  Forbes.  Rus- 
sell Robb,  G.  E.  Tripp,  C.  F.  Wallace  and  H.  L. 
Rogers  of  the  Boston  office;  D.  P.  Robinson  of  the 
Seattle  Electric  company.  Seattle.  Wash.;  A.  M. 
Robertson  of  the  Minneapolis  General  Electric 
company,  Minneapolis,  Minn.;  H.  T.  Edgar  and 
M.  M.  Phinney  of  the  Lowell  Electric  Light  Cor- 
poration. Lowell,  Mass.:  H.  G.  Bradlee  of  the 
Tampa  Electric  company.  Tampa,  Fla.;  A.  L. 
Drum  of  the  Edison  Electric  Illuminating  com- 
pany. Savannah,  Ga.;  A.  W.  Leonard  of  the  Edison 
Electric  Illuminating  company,  Brockton.  Mass.. 
pnd  C.  B.  Kidder  and  A.  Balsey  of  the  Terre  Haute 
Electric  company.  Terre  Haute.  Ind.  The  business 
before  the  meeting  was  the  adoption  of  a  uniform 
system  of  accounting  for  all  the  companies,  the 
preparation  of  forms  of  engineering  data  and  the 
establishment  of  a  general  policy  of  management. 
The  sessions  were  held  in  the  Stone  &  Webster 
parlors.  No.  1164  Auditorium  Annex,  and  were  so 
timed  as  not  to  interfere  with  the  managers  at- 
tending the  sessions  of  the  electric-liqlit  conven- 
tion. The  work  in  hand  was  under  the  direction 
of  W.  C  Forbes  and  Russell  Robb.  of  the  Boston 
office,  and  a  large  amount  of  detail   work  was  ac- 
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complishcd.  The  results  of  the  meeting  will  make 
le  a  complete  comparison  "i  the  financial  re- 
ii  tin   companies,  which  will  be  of  great  value 

to  the  investors  in  the  securities  of  any  of  Stone  & 

Webster's  companies. 

The  Manhattan    Genera]    Construction  •  company 

n   of  its  series-alternating  arc 
1  in  operation  at  the  Auditorium  hotel  during 
Two  lamp  circuits  were  run  from 
the  power  plant  in  the  hotel,  one  into  parlor  128, 
which  was  the  headquarters  of  the  Manhattan  com- 
wherc   were   seen  a  dozen   lamps   burning  on 
1.000   volts    at    any    hour   of   the   day.   as   well    as  a 
Manhattan   regulator  controlling  tin-   circuit.    The 
-cc. >n.l  circuit   was  carried   outside   the  building,  and 
1    lb.     double   lamp    posts    on    the    Michigan 
avenue  and  '  street  sides    and  the  two  lamps 

lie  main  entrance.  These  lamps  were  of  the 
regular  street  type,  operating  at  6.6  amperes.  Sev- 
eral interesting  bulletins  are  issued  by  the  Manhattan 
General  Construction  company  from  11  Broadway. 
New  York  city,  describing  the  company's  apparatus 
in  detail,  with  its  many  advantages.  The  Manhattan 
company  had  a  large  staff  of  men  in  attendance, 
headed  by  Vice-president  and  General  Manager  S. 
Marsh  Young  and  Secretary  and  Sales  Manager 
Max  llarri-.  M.  II,  Baker,  chief  engineer  and  elec- 
trician, came  on  from  Newark  to  look  after  the 
engineering    work.     F.    L.    Merrill,    the    company's 


western  representative,  must  be  given  credit  for  the 
enterprise  displayed  by  the  company  in  securing 
such  an  advantageous  display  at  the  Auditorium. 
X,  J.  Hartwig  and  Charles  Miller  came  on  from 
Detroit,  as  did  W.  G.  Nagle  from  Toledo.  Alto- 
g<  ther  the  Manhattan  company  did  itself  proud. 

The  lout  Wayne  Electric  Works  hail  a  very  inter- 
esting exhibit  under  the  direction  of  Colonel  Charles 
A,  Minis, ,u,  assisted  by  A.  L.  Searles  and  Frank 
Mc.Masur.  1".  S.  Hunting,  general  sales  manager, 
and  Mr.  Wood,  the  electrical  engineer  and  inventor, 
also  devoted  considerable  time  to  their  many  vis- 
ion-, explaining  and  describing  the  different  new 
features  which  the  firm  had  on  exhibition.  These 
features  included  a  new  automatic  motor  starter,  a 
double  pole  circuit  breaker,  two  styles  of  a  new' 
arc-light  suspension  cut-out  for  series  and  constant- 
potential  circuits,  and  one  each  of  the  firm's  new 
primary  fuse  boxes  and  cut-outs.  The  works  also 
showed  several  styles  of  arc  lamps,  including  the 
ordinary  single-arm  open-arc  lamp  used  in  Chicago; 
the  lamp  designed  for  Jackson  boulevard;  the  Chi- 
cago series  long-burning  lamp  for  which  they  have 
just  received  an  order  for  500;  the  arc  lamp  for 
the  city  of  Detroit;  the  lamp  which  is  fast  being 
introduced  in  Cincinnati,  as  well  as  the  ordinary 
long-burning  lamp,  and  the  very  latest  lamp  called 
the  1900  type.  These  lamps  showed  a  great  im- 
provement   in   design  and   construction,   as   well   as 


adaptability  to  the  purposes  for  which  they  were 
di  signed.  The  works  also  exhibited  two  com- 
mutator truing  devices,  which  are  designed  for  use 
on  any  of  their  dynamos,  and  are  especially  adapted 
for  truing  the  commutators  of  street  cars  or  other 
motors.  An  interesting  catalogue  containing  100 
pictures  of  the  different  styles  of  apparatus  designed 
by  Mr.  Wood  and  Fort  Wayne  bulletins  were  dis- 
tributed, as  well  as  a  souvenir  book  slate  and  pocket 
memorandum. 

Considerable  interest  was  taken  in  the  exhibit  of 
the  Western  Electric  company's  alternating-current 
series  enclosed-arc  lamps.  These  lamps  arc  of  the 
differential  type  and  work  with  an  average  pressure 
of  78  volts  at  terminals  of  the  lamps.  They  give  a 
uniform  even  arc  and  hardly  rise  in  voltage  at  a 
feeding  point.  Indeed,  it  is  said  that  these  lamps 
were  never  seen  to  flicker  or  give  any  trouble  what- 
ever, a  feature  which  was  highly  spoken  of  during 
the  convention.  The  regulation  is  automatic,  the 
choke  coil  being  placed  in  the  circuit  by  an  auto- 
matic cut-out  in  case  of  failure  of  the  lamp  to  work 
properly,  or  when  the  carbons  arc  consumed.  These 
lamps  were  shown  to  work  on  an  extremely  wide 
variation  of  line  voltage.  The  voltage  was  varied 
during  the  exhibition  from  400  to  550  volts,  the 
lamps  adjusting  their  voltage  accordingly  and  work- 
ing very  satisfactorily.  The  same  lamp  is  used  for 
all  commercial  frequencies. 


DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[From  the   Minneapolis   correspondent  of  ihe  Western  Elec- 
trician.] 

II.    Bonsack    has   brought   suit   against   the   Wis- 

TeSephone  company,  at  La  Crosse,  Wis.,  for 

Bonsack  alleged  he  was  driving 

I  '    street  when  an  insulator  was  dropped  from 

the  top  of  a  pole  by  an  employe  of  the  defendant 

■ruck   his   horse.     The  animal  became   fright- 

and  ran  away,  throwing  Mr.  Bonsack  out  and 

resulting  in  injuries. 

The  council  of  Oshkosh,  Wis.,  has  granted  a 
franchise  to  the  Little  Wolf  River  Telephone  com- 
pany to  maintain  a  local  system  for  30  years. 

\    farmers'   telephone   system   has   been  built  up 
in  the  vicinity  of  Grand  Meadow,  Minn.     There  are 
1   -  of  wire  and  about  that  number  of  subscrib- 
ers, with  calls  for  about  30  more  connections.     The 
is  find  it  a  great  convenience. 
The  telephone  company  at  Worthington,  Minn.,  is 
building  a  toll  line  to   Reading.     Numerous  minor 
improvements  are  being  made  to  the  local  exchange 
also. 

The  Little  Wolf  River  Telephone  company  will 
maintain  a  sub-exchange  at  North  Fond  du  Lac, 
Wis. 

Telephone  matters  have  been  arranged  at  Kau- 
kauna.  Wis.  The  Wisconsin  Telephone  company 
ha-  put  up  a  $500  forfeit  to  guarantee  the  acceptance 
of  the  franchise  as  published.  The  company  has 
resumed    work   with   a   large   force. 

The  Dakota  Central  Telephone  company  proposes 

io   place  a   local   exchange   in    Lidgerwood,    N.    D. 

The   Northern   Minnesota  Telephone  company  of 

Staples,    Minn.,   is   canvassing  Staples,   Minn.,   with 

a  view  to  establishing  a  local  exchange. 

The    Greene    and    Western    Telephone    company 
proposes    to    build    a    line    from    Lake    Mills,    la., 
north   to    Mankato,  Minn.     The  company  proposes 
to  establish  a  local  system  at  Maplcton.  Minn. 
I  he    People's    Telephone    company    of    Chatfield, 
Minn.,  expects  to  construct  125  miles  of  new  pole 
11-  summer. 
The    Fairmont    (Minn.)    Telephone    company   has 
the  city  of  Madelia.  Minn.,  a  bond  for  $1,000 
as  a  forfeit  in   case  the  company    does    not    have 
exchange  in  operation  there  by  Novem- 
ber  1st. 

Duhith  Telephone  company  has  secured  a 
temporary  injunction  from  the  United  States  Cir- 
cuit Courl  enjoining  the  city  of  Duluth.  Minn.. 
from  interfering  with  the  company's  plant.  The  case 
will  be  tried  on  its  merits  in  October.  The  question 
hinges  largely  on  whether  city  streets  can  be  con- 
sidered ^highways,"  and  therefore  under  the  law 
which  allows  telephone  and  telegraph  companies  to 
iti'  the  road,  and  highways  for  their  poles. 

Cornelius  Mcrritt  is  building  a  telephone  line 
from  Anamosa,  [a.,  to  Olin. 

1  in  People's  Telephone  company  of  West  Su- 
perior, Wis,,  has  ordered  another  section  of  switch- 
board.    '!dir  company   now   has   six   sections  of   100 

in  ctions  each. 

Ihe  llawkeyc  Telephone  company  of  Iowa  Falls. 
l,i,  is  installing  toll  connections  to  Ablen,  Hampton, 
Goldfield,    Dows,    Clarion.    Eagle    Grove   and    other 

The  '  Ideboll  Telephone  company  is  building  toll 
bins  from  '  id,  boll.  la.,  and  Schleswig  to  L'te  and 
Charter  I  )ak. 

lie  llawkeyc  Telephone  company  has  been 
granted  a  franchise  for  a  local  exchange  at  Hamp- 
ton,   la. 

The  Atlantic  Teleph company  is  an  applicant 

for  a  local  franchise  ai  Atlantic,  la.  The  town  has 
disinclined  to  -rant  franchises,  runl  offers  in- 
stead a  simple  permit,  but  this  company  will  refuse 
to  install   a   system  unless  voted  a  franchise. 


The  Central  Telephone  company  will  build  lines 
this  summer  from  Rockwell  City,  la.,  to  Lytton, 
thence  to  Vetter;  also  from  Rockwell  City  to 
Knierim  and  Somers,  and  from  Manson  to  Palmer. 

I.  R.  Arney  &  Son  have  bought  the  telephone 
exchange  at  Lake  City,  la. 

The  Jefferson  (la.)  Telephone  company  will 
shortly  have  connection  with  every  town  in  Greene 
County. 

The  new  Northern  Electric  Telephone  company, 
which  has  just  been  incorporated  at  Willmar,  Minn., 
proposes  to  establish  exchanges  in  seven  or  eight 
towns  of  Southern  Minnesota  soon. 

Grand  Junction,  la.,  has  granted  a  20-year  fran- 
chise to  the  Jefferson  Telephone  company. 

The  Standard  Telephone  company  will  extend  toll 
lines  from  Dycrsville,  la.,  to  Worthington  and  in- 
tervening" towns. 

The  Red  Lodge  and  Wyoming  Telephone  com- 
pany wdll  install  a  local  exchange  for  Red  Lodge, 
Mont.,  at  once. 


Electric    Appliance    Company's  No.  1  5 
Telephone. 

The  telephone  instrument  shown  in  the  accompa- 
nying illustration  was  designed  by  S.  A.  Dinsmore 
and  is  manufactured  by  the  Electric  Appliance  com- 
pany. Chicago.  It  is  a  part  of  the  company's  No. 
15  telephone  set,  the  temainder  consisting  of  a  hand 
generator  in  an  oak  box,  an  extension  bell  and  two 
cells  of  1900  dry  battery. 

The  instrument  is  mounted  upon  a  handsome 
black-enameled  iron  base,  the  standard  consisting 
of  an  iron  rod  over  which  is  placed  a  brass  casing, 
heavily  nickeled.  The  hook  connection  is  of  the 
exterior   Bell-type   design,   furnished  with  platinum 
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points  and  connected  to  inside  connections  by  green 
silk  cord.  The  transmitter  furnished  is  a  solid- 
back  Bell  type,  made  with  cast-brass  front  and 
heavy  stamped  back.  A  combination  metal  dia- 
phragm is  held  ill  place  with  phosphor-bronze  damper 
springs,  while  the  back  carbon  electrode  is  held  in 
place  by  a  heavy  stamped  brass  bar,  which  in  turn 
is  supported  by  two  lugs  cast  on  the  transmitter 
front.  The  granular  carbon  used  in  the  transmit- 
ters is  imported  and  of  the  highest  grade.  The 
chemical  treatment,  it  is  said,  prevents  packing. 
The  coil  in  the  base  has  fiber  heads,  layer  wind- 
ing, with  silk  insulation,  and  is  wound  to  a  low  re- 
sistance. All  the  No.  1 5  telephones  are  fitted  with 
Bell-type  double-pole  pony  receivers  and  silk  cords. 
The  telephone  entire  is  a  handsome  outfit  and,  the 
company  says,  actually  reproduces  the  natural  tone 
of  the  voice. 


Fine  Independent  Exchange  in  Roches- 
ter. 

The  Rochester  Telephone  company  (Independent) 
is  now  giving  service  from  its  fine  new  exchange. 
This  company,  which  is  composed  of  some  of  the 
leading  business  men  of  Rochester,  with  C.  E.  Stin- 
son  an  experienced  telephone  man,  as  general  mana- 
ger, erected  its  own  building  and  a  completely 
equipped  plant,  with  Stromberg-Carlson  apparatus, 
visual  signals,  central-energy  system  and  underground 
line  construction.  It  has  entered  into  contract  with 
nearly  3,000  subscribers,  of  whom  about  1,700  are 
now  connected.  The  switchboard  is  86  feet  long 
and  has  a  capacity  of  3,600  numbers,  with  provision 
for  36  operators.  Current  for  talking  is  supplied 
from  a  storage  battery  and  the  generating  plant  is 
equipped  in  duplicate.  It  is  said  that  the  Telephone. 
Telegraph  and  Cable  company  has  guaranteed  the 
Rochester  company  a  long-distance  connection  with 
New  York  by  August  1st.  Altogether,  Rochester 
has  one  of  the  largest  and  best  equipped  Independ- 
ent exchanges  in  the  country. 


West  Texas  Telephone  Association. 

The  Independent  telephone  people  of  West  Texas 
met  at  Abilene.  Tex.,  on  May  17th,  and  organized 
an  association  called  the  West  Texas  Telephone  as- 
sociation. The  object  of  this  association  is  the  ac- 
quisition of  experimental,  statistical,  scientific  and 
practical  knowledge  of  all  matters  relating  to  the 
construction,  operation  and  maintenance  of  tele- 
phone exchanges  and  the  advancement  of  their  in- 
terest, and  also  the  establishment  and  maintenance 
of  a  spirit  of  fraternity  between  the  members  of  the 
association  by  social  intercourse  and  friendly  ex- 
change of  information  and  ideas,  and  the  extension 
of  more  cordial  and  friendly  relations  between  mem- 
bers and  patrons.  Officers  were  elected  for  the 
coming  year,  as  follows:  President,  W.  C.  Rob- 
erts, Abilene;  vice-president,  C.  H.  Woodward. 
Brownwood;  secretary.  W.  M.  Brooke,  Dalla's,  and 
treasurer,  W.  A.  McSpadden,  Cisco.  The  next 
meeting  will  be  held  at  Abilene  on  August  8th. 


Illinois  Telephone  Association. 

The  annual  meeting  of  the  Illinois  Telephone  as- 
sociation will  be  begun  at  the  Palmer  House.  Chi- 
cago, at  1  p.  m„  on  June  6th.  Dr.  I.  A.  Lumpkin 
of  Mattoon.  111.,  is  president  of  the  association,  ami 
E.  P.  McConnell,  470=;  Cottage  Grove  avenue,  Chi- 
cago, is  secretary.  The  election  of  officers  will  be 
held  at  the  meeting,  and  many  topics  of  interest  wdll 
be  discussed.     A  large  attendance  is  expected. 


GENERAL  TELEPHONE  NEWS. 

Owing  to  the  increase  in  its  business,  the  D.  A. 
Kusel  Telephone  and  Electric.  Manufacturing  com- 
pany of  St.  Louis  has  been  compelled  to  find  larger 
1 1  nailers.  The  company  is  now  ready  to  receive  its 
friends  at  its  new  location,  1 109  Pine  street. 

The  North  Electric  company,  manufacturer  of 
telephone-exchange  apparatus,  Cleveland,  O.,  is  dis- 
tributing to  its  friends  a  useful  souvenir  in  the  shape 
of  a  neat  little  pocket  mirror,  with  the  company's 
well-known  trademark  in  colors  on  the  back. 

The  Farmers'  Telephone  company  of  Oneida  and 
Madison  counties,  N.  Y.,  has  been  incorporated,  to 
operate  a  telephone  line  between  Sylvan  Beach, 
(  itieida  County,  and  Perryville,  Canastota,  South 
Bay  and  Lakeport,  Madison  County.  The  directors 
are  Milton  Jennings,  John  Louter,  Charles  Taber 
and  Alonzo  Nichols  of  Canastota;  Romaine  D.  But- 
ton and  Freeman  Button  of  Cottons,  and  Cyrus 
Worlock  of  Perryville. 
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Shelby  Three-coil  Incandescent  Lamps. 

The  Shelby  Electric  company  of  Shelby.  O..  makes 
the  assertion  that  its  process  of  making  lamps,  or 
rather  the  form  of  the  carbon  it  uses  in  its  incan- 
descent lamps,  effects  a  saving  of  about  50  per  cent. 
in  the  current  consumed  in  the  production  of  any 
<*iven  number  of  light  units  that  are  distributed  in 
directions  that  permit  of  their  use.  The  company 
claims  that  the  ordinary  type  of  carbon  used  in  in- 
candescent lamps,  namely,  the  single-coil  or  the 
anchored  carbon,  distributes  less  than  six  candle- 
power  directly  below  the  lamp,  the  same  lamp  dis- 
tributing  16  candlepower  on   the  horizontal. 

li  this  claim  is  well  founded,  says  the  Shelby  com- 
pany, it  would  appear  that  lamp  manufacturers 
as  well  as  the  users  of  incandescent  lamps 
have  been  working  in  the  dark  for  the  last  20 
/ears.  The  explanation  given  by  the  company 
is  that  since  artificial  light  was  first  used 
until  the  invention  of  the  incandescent  lamp,  there 
has  never  been  a  source  of  light  that  would  permit 
.if  a  distribution  of  light  rays  directly  beneath  it. 
The  old  pine  knots  used  first  for  illumination'  were 
held  upward.  The  flame  naturally  raised  above  the 
torch.  The  same  may  be  said  of  the  tallow  candle 
and  of  the  kerosene  lamp,  as  well  as  of  the  various 
forms  of  gas  used  more  recently  for  illuminating 
purposes.  It  was.  consequently,  until  the  invention 
of  incandescent  lamps,  considered  necessary  to  cal- 
culate the  efficiency  of  any  source  of  light  on  the 
basis  that  the  light  produced  could  not  be  radiated 
without  casting  shadows  of  the  source  of  light  itself 
or  the  burner.  As  the  source  of  light  or  burner 
used  in  the  production  of  light  is  underneath  the 
light,  the  shadow  would  naturally  interfere  with 
the  illumination  directly  beneath  the  source  of  light. 
This  law  was  so  well  established  that  when  illuminat- 
ing gas  first  came  into  use  no  one  questioned  the 
principle  of  judging  the  efficiency  of  light  sources 
by  a  comparison  of  the  quantity  of  light  distributed 
11.  a  horizontal  direction  from  the  source  of  light. 

It  has  always  been  generally  conceded  that  the 
light  distributed  upward  was  lost,  but  as  the  light 
could  not  be  distributed  downward,  the  most  effect- 
ive light  was  the  light  distributed  along  the  horizon- 
tal plane.  \\  hen  the  incandescent  lamp  came  into 
use  all  of  the  accepted  theories  of  illumination  had 
been  worked  out  on  the  basis  of  illuminating  gas.  and 
it  seems  that  the  manufacturers  of  incandescent 
lamps  were  satisfied  to  accept  what  was  then  consid- 
ered the  well-established  laws  governing  illumination 
and  they  proceeded  at  once  to  make  the  incandescent 
lamp  in  the  way  that  would  distribute  the  largest 
number  of  light  units  on  the  horizontal  plane.  The 
lamps  were  measured  with  photometers  practically 
the  same  as  those  used  for  measuring  the  candle- 
power  of  the  gas  burners,  and  they  were  measured 
horizontally  from  the  standard.  The  greatest  ad- 
vantage of  the  incandescent  lamp,  namely,  the  ad- 
vantage of  being  used  without  the  casting  of  shad- 
ows, was  completely  overlooked.  The  custom  now, 
in.  the  measurement  of  incandescent  lamps,  is  to 
measure  the  lamp  at  an  angle  of  45  degrees,  while 
revolving  approximately  185  times  a  minute.  This 
would  in  itself  seem  at  least  peculiar,  for  it  is  prob- 
able that  no  lamp  was  ever  used  in  actual  service 
under  any  such  conditions. 

The  Shelby  Electric  company  claims  that,  as  in- 
candescent lamps  are  invariably  located  above  the 
line  of  vision  and  sufficiently  above  to  be  out  of 
the  way  of  standing  persons,  and  as  the  light  is  used 
to  illuminate  objects  that  are  almost  always  below 
the  line  of  vision  for  reading,  writing,  machine  work, 
loom  work,  sewing,  or.  in  fact,  for  any  useful  occu- 
pation,  the   light    radiated  through   the  tipped   end 


Horizontal  measurement 16     candles 

15  degrees    151*  candles 

30  degrees 14}^  caudles 

45  de.reas 13      candles 

60  degrees     11H  candles 

73  degrees 7H  candi.  s 

90  degrees  (vertical) 6t4  candles 

A  lamp  with  the  Shelby  form  of  carbon,  with  triple 
coils  and  tipless  bulb,  shown  in  Fig.  2,  measures  as 
follows : 

Horizontal  measurement 16     rard'es 

15  degrees 16     candles 

3odegree< i^Vs  canrlles 

45  d-grees 14H  candles 

60  degrees tsYs  candles 

75  degrees 12^  candles 

90  degrees  (vertical) 11K  candles 

Fig.  3  indicates  the  distribution  of  light  from  ordi- 
nary single-coil  and  anchored-carbon  lamps  and 
from  a  Shelby  three-coil  filament.  These  lamps  are 
operated  at  no  volts  and  give  a  horizontal  candle- 
power   of    16   candles,    with    a    consumption    of   3.6 


construction  and  in  the  efficiency  of  the  motors, 
the  manufacturers  churning  that  there  are  no  more 
efficient  fans  on  the  market  than  those  turned  out 
by  their  factory.  Their  fans  are  of  the  ceiling,  col- 
umn, desk  and  wall-bracket  type,  with  and  without 
switch  and  electrolier  attachment,  and  are  wound 
for  direct  current,  any  'voltage,  including  500  volts. 
They  are  finished  in  nickel,  oxidized  copper,  pol- 
ished brass  and  the  ordinary  japan  finish  for  a 
cheaper  grade.  This  firm  also  manufactures  12  and 
16-inch  water-motor  fans  of  the  buzz  type,  on  which 
they  have  a  large  sale. 


St.  Louis  Strike  Situation. 
During  the  last  week  there  has  not  been  very 
much  improvement  in  the  street-railway  employes' 
strike  in  St.  Louis.  Occasional  riots,  blocking 
traffic  and  other  demonstrations  have  taken  place, 
but   all   attempts   at   settling  the  grievances   of  the 
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Fig.  1.     Candlepower  Anchored  Filament  Lamp.  Fig  2      Candlepow 
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watts  a  candlepower.  the  vertical  candlepower  being 
respectively,  it  is  said,  5%,  5%  and  n  candles. 

The  Shelby  Electric  company  claims  to  be  able 
to  furnish  copies  of  tests  made  by  numerous  scien- 
tific institutions  that  will  prove  conclusively  that 
the  measurements,  as  stated  above,  are  correct,  and 
hence,  the  only  point  to  be  determined  is  whether 
the  light  radiated  perpendicularly  is  the  light  the 
user  desires.  The  Shelby  Electric  company  says  it 
believes  a  iittle  thought  along  the  line  will  solve  this 
problem  to  the  satisfaction  of  everyone  excepting 
those  making  the  anchored-filament  lamps. 

There  is  no  patent  on  the  Shelby  form  of  carbon, 
and  this  would  seem  unfortunate  for  the  Shelby 
company,  as  the  company  believes  that  its  discovery 
will  completely  revolutionize  the  form  of  carbons 
used  in  the  incandescent  lamps,  and  that  all  other 
factories  will  adopt,  as  speedily  as  possible,  the 
Shelby  form  of  carbon,  ff  they  do  not  adopt  this 
form,  the  Shelby  Electric  company  will  undoubtedly 
reap  enormous  benefits,  if  its  claims  are  substanti- 
ated. The  company  is  preparing  a  pamphlet,  the 
title  of  which  is  "Useful  Light."  that  will  be  dis 
tributed  free  to  those  interested  in  electrical  pe- 
culiarities of  light  distributed  from  various  forms 
of  carbons.  The  results  of  tests  that  may  be  made  by 
everyone  who  has  access  to  a  photometer  will  prob- 
ably be  awaited  with  interest.     If  the  claims  are  well 

No.3- 


strikers  have  met  with  failure,  neither  the  company 
nor  the  men  being  willing  to  give  in  to  the  other. 
On  May  22d.  however,  more  progress  was  made 
in  reopening  the  lines  of  the  St.  Louis  Transit  com- 
pany, nine  lines  being  in  full  operation,  under  police 
protection.  The  St.  Louis  and  Suburban  Railway 
company,  which  agreed  to  submit  its  strikers'  griev- 
ances to  a  board  of  arbitrators,  has  been  operating 
its  lines  without  any  trouble.  There  has  been  con- 
siderable talk  of  a  sympathetic  strike  by  all  the 
aftliliated  unions  in  the  city,  but  no  definite  action 
has  resulted. 


CORRESPONDENCE. 


New  Yf~»f*k   Nores. 

New  York,  May  19. — The  actual  work  of  excava- 
tion for  the  Rapid  Transit  subway  was  begun  last 
Monday  morning  at  a  spot  in  the  center  of  the 
roadway  at  the  junction  of  One-hundrcd-and-fifty- 
sixth  street  and  Broadway,  Washington  Heights. 
The  occasion  was  fittingly  celebrated  by  many  thou- 
sand people,  most  of  whom  were  residents  of  the 
neighborhood.  Patriotic  airs  were  sung  by  700 
school  children,  and  speeches  were  made  by  Chief 
Engineer  Parsons  of  the  Rapid  Transit  Commis- 
sion. Corporation  Counsel  Whalen,  Contractor  Mc- 
Donald and  others. 

At  a  public  hearing  before  the  Rapid  Transit 
Commission,  on  Thursday,  application  was  made  for 
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or  top  of  the  bulb  becomes  the  useful  light,  and, 
consequently,  should  be  used  as  a  basis  for  determin- 
ing the  efficiency  of  an  incandescent  lamp 

The  light  rays  radiated  from  the. lamp  at  an  angle 
of  45  degrees  strike  the  plane  to  be  illuminated  at 
a  point  too  far  from  the  source  of  light  to  be  eco- 
nomically used,  and  hence  the  useful  light  is  the  light 
radiated  at  angles  within  45  degrees  from  the  per- 
pendicular. 

A  curve  of  the  ordinary  lamp  (Fig.  1)  shows  the 
distribution  of  light  over  the  top  of  the  lamp  as 
follows.  r\  single-coil,  anchored-filament  lamp  being 
used  and  the  voltage  remaining  constantly  at   no: 


founded,  enormous  amounts  may  be  saved  that  are 
now  expended  in  illumination  that  is  practically  lost. 


Bates  Electric  Fans. 

The  ceiling  and  desk  fans  illustrated  in  Figs.  1 
and  2  are  from  the  factory  of  D.  L.  Bates  &  Bro., 
located  at  Dayton,  O.  This  concern  is  not  new  in 
the  business,  having  been  engaged  in  the  manufac- 
ture of  electric  fans  for  the  last  nine  years.  It  re- 
ports an  increasing  demand  for  its  product.  While 
the  illustrations  are  somewhat  familiar,  various  im- 
provements   have   been    made,    both   in    mechanical 


a  tunnel  from  Borden  avenue,  Long  Island  City, 
to  Forty-third  street,  thence  to  Depew  place,  where 
it  would  connect  with  the  rapid-transit  subway  al- 
ready contracted  for. 

The  stockholders  of  the  Metropolitan  Street 
Railway  company  at  a  special  meeting  on  Thursday 
voted  to  lease  the  Third  Avenue  Railroad  company's 
property  for  999  years  and  also  to  increase  their 
own  capital  stock  from  $45,000,000  to  $52,000,000. 
The  amount  of  Metropolitan  stock  now  outstanding 
is  446.000  shares.  The  value  of  the  stock  voted  on 
was  $33,900,000.  and  the  votes  in  favor  of  the  lease 
and  the  increase  of  capital  stock  were  both  unani- 
mous. Before  either  proposition  was  put  to  a  vote 
President  Vreeland  made  a  long  statement  to  the 
stockholders,  relative  to  the  recent  development  of 
the    Metropolitan   system   and  its   future   plans   and 
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prospects,  to  -him  them  in  detail  why  the  leasing 
of  the  Third  Avenue  property  was  good  business. 
At  a  special  meeting  of  the  stockholders  of  the  Third 
Avenue  Railroad  company,  held  the  same  day,  the 
lease  was  ratified.  In  accordance  with  permission 
granted  by  the  State  Railroad  Commission  on  Mon- 
day,  tlie  Third  Avenue  company  mortgaged  its  prop- 
erty  to  the  Morton  Trust  company,  on  Wedm 
for  jjo.ooo.ooo,  to  secure  its  bond  issue.  The  com- 
pany lias  filed  a  petition  in  the  United  States  Circuit 
Court,  asking  for  the  discharge  of  Receiver  Hugh 
J.  Grant  and  Standing  Master  Arthur  11-  Masteu 
and  that  the  property  be  restored  to  the  control  of 
the  company.  A  hearing  on  the  petition  has  been 
set    lor    May    23d. 

The  Queens  Borough  and  Nassau  County  Railway 
company  has  tiled  with  the  secretary  of  state  articles 
of  incorporation  for  a  street-surface  railroad,  oper- 
ated by  electricity,  to  run  from  Front  and  Main 
streets  to  the  Jericho  turnpike  and  Hempstead  and 
Jamaica  plank  road  in  Hempstead.  It  will  go 
through  Main  and  Fulton  streets.  The  capital  is 
$150,000.  The  directors  are  Daniel  Noble,  Daniel 
Callahan.  Matthew  J.  Smith  and  William  L.  Woodill 
of  Long  Island  City.  Patrick  J.  Mara  of  Flushing. 
Joseph  Bermel  ol  Middle  Village,  Joseph  Meyer- 
;'  Evergreen,  Edward  J.  McKeever  of  Brook- 
lyn and  Henry    P.  Keith  of  Hempstead. 

Five  additional  writs  of  certiorari  have  been  served 

011  the  state  tax  commissioners  in  suits  to   review 

their    special     franchise-tax     valuations.     The    writs 

were  obtained  by  the  New  York  and  Pennsylvania 

■  in    and  Telegraph  company,  the  New  York 

Central    and    Hudson    River    railroad,    the    Queens 

rompany,  the  New  York  and  Queens 

y    Railway  company   and   the    Western    Union 

Telegraph  company. 

About  100  linemen  employed  by  the  various  elec- 
tric companies  of  Atlantic  City.  N.  J.,  struck  on 
May  14th,  demanding  $2.75  for  nine  hours'  work. 
They  had  been  receiving  Sj.50  for  10  hours'  work. 
The  demand  was  acceded  to  by  the  Atlantic  City 
Electric  Light  company  and  the  Atlantic  Coast 
Telephone  company,  and  the  men  immediately  re- 
turned to  work.  The  Delaware  and  Atlantic  Tele- 
phone  company  declined  to  pay  the  increased  rate 
and  its  men  are  still  rut.  M.   L.  G. 


PERSONAL. 


Edward  I'.  Ellicott,  city  electrician  of  Chicago. 
is  spending  a  to-day  vacation  with  Mayor  Harrison 
and  partv  on  a  fishing  trip  to  Huron  Mountain, 
Mich. 

W.  W.  Ryder  has  been  appointed  joint  supervisor 
of  telegraph  for  .ill  lines  in  the  Burlington  railroad 
system,  with  headquarters  at  Chicago,  in  the  general- 
tifncc  building  of  the  Chicago,  Burlington  and 
Quincy  Railroad  company. 

VV.  VV.  Skiles.  president  of  the  Shelby  Electric 
company  of  Shelby,  O..  has  received  the  nomination 
for  representative  of  the  fourteenth  Congressional 
district  of  Ohio.  It  is  said  that  Mr.  Skiles'  nomina- 
tion is  equivalent  to  an  election  in  his  district. 

Invitations  have  been  issued  to  the  wedding  of 
Miss  Bertha  M.  Chappell  to  Mr.  Louis  G.  Le  Bour- 
veau,  at  Jacksonville.  Fla..  on  May  20th.  Mr.  Le 
Bourveau  is  connected  with  the  Telephone  Manufac- 
turing company  of  Sumter.  S.  C.  The  couple  will 
make  their  home  in  Jacksonville. 

Charles  II.  McLaughlin,  surviving  partner  of  the 
,  Id  firm  of  J.  H.  Bunnell  &  Co..  and  now  president 
of  the  incorporated  company  of  J.  H.  Bunnell  &  Co., 
20  Park  place,  New  York,  has  just  returned  from 
a  six  week.-'  pleasure  trip  through  Mexico  and  the 
principal  cities  of  Mexico.  Mr.  McLaughlin  re- 
ceived much  benefit  from  this  relaxation  from  busi- 
11  being  the  first  vacation  he  ha-  taken  in  20 
years.  


ELECTRIC  LIGHTING. 

'flic   commissioner   of  Indian  Affairs   is   inviting 

until  June  4th.  for  furnishing  the 

-iry  materials  and  labor  required  to  construct 

complete    the    electric-lighting    system    at    the 

Indian   sch  tol   at    Sulem,   Ore.    Specifications   and 

fuil   details   may   be   obtained   upon   application   to 

tin     (nihil  States   Indian  warehouse.  No.  235  Jolln- 

011    street,  Chicago,   111.,  or  to  Thomas   VV.    Potter, 

superintendent  of  tin-  schot  I. 


ELECTRIC  RAILWAYS. 

'fhe  Boston  Elevated  Railway  company  has 
awarded  a  contract  10  the  Genera]  Electric  com- 
pany for  a  switchboard  for  its  new  power  house. 
The  contract  involves  an  outlay  of  between  $8,000 
and  $10,000. 

A   perpetual    injunction    ha!    been    issued    in    the 
1  States  Circuit  Court.  Di-trici  of  Massachu- 
enjoining  the   Bibber-White  company  from  in- 
fringing the  Anderson  patent,  No,  41  .'.155.  for  trol- 
ly contact  springs,  owned  by  tin   General   Electric 
company. 

The  Boston  Elevated  Railway  company  has  pe- 
titioned for  authority  to  increase  its  capital  stock 
from  $500,000  to  $10,000,000.  This  petition  is  a 
formal  matter.  The  company,  on  authority  of  the 
railroad  commissioners,  issued  $10,000,000  worth  of 
receipts.     Holders  of  receipts  have   paid  in  at  the 


rate  of  $100  a  share,  and  it  is  now  proposed  to  ex- 
change  the   receipts    for   slock. 

An  electric  locomotive  capable  of  hauling  six 
coaches  at  the  rate  of  30  miles  an  hour  was  recently 
tested  on  an  underground  railway  m  London  from 
Earl's  Court  to  Kensington.  It  is  understood  thai  the 
directors  of  the  road  are  now  convinced  of  the 
practicability  of  electricity  as  a  motive  power,  after 
experiments  extending  over  three  years,  and  that 
they  will  soon  equip  the  entire  line  with  engines 
similar  to   the  one   tested. 

At  a  meeting  of  the  Chicago  City  Council,  May 
-Mst.  Mayor  Harrison  submitted  an  ordinance  which 
to  forfeit  the  franchise  of  the  Union  Elevated 
Railroad  company  as  far  as  the  Van  Biiren  street 
side  of  the  Union  Loop  is  concerned.  The  reason 
given  was  that  the  company  had  failed  to  pay  the  ■ 
city  the  compensation  agreed  on  in  the  ordinance 
granting  the  franchise.  The  whole  matter  was  re- 
ferred to  the  committee  on  judiciary.  A  letter  of 
the  mayor,  accompanying  the  proposed  ordinance, 
explained  the  case  in  detail. 

The  question  whether  to  continue  to  work  a  street 
railroad  by  compressed  air  or  to  substitute  elec- 
tricity as  a  motive  power  was  recently  submitted 
to  popular  vote  at  an  election  in  Berne,  Switzerland. 
The  question  was  decided  in  favor  of  electricity  by 
a  vote  of  1,964  to  1.772.  Commenting  on  the  matter, 
a  Berne  newspaper  says:  "With  us  every  voter  is 
born  an  engineer;  he  decides  not  only  where  a  bridge 
shall  be  built,  but  what  the  design  of  the  bridge 
shall  be;  he  determines  not  only  that  the  municipality 
shall  work  the  street  railroad's,  but  also  how  they 
shall  be  built,  rebuilt  and  operated." 

The  South  Shore  and  Boston  Street  Railway  com- 
pany has  passed  into  the  control  of  the  Massachu- 
setts Electric  Companies,  which  last  year  absorbed 
a  large  number  of  shore  roads  north  of  Boston. 
The  latter  corporation  secures  6,000  shares  (par. 
$100),  out  of  an  issue  of  6.900  shares.  The  South 
Shore  and  Boston  company,  with  70  miles  of  tracks, 
was  formed  by  a  consolidation  of  the  Rockland  and 
Abington,  the  Bridgewater.  Whitman  and  Rock- 
land, the  Hanover,  the  Hingham  and  the  Braintree 
and  Weymouth  lines.  It  connects  at  Quincy  and 
at  Brockton  with  the  other  lines  absorbed  by  the 
big  system. 

An  ordinance  has  been  introduced  in  the  Chicago 
City  Council  giving  the  Metropolitan  West  Side 
Elevated  Railroad  company  the  right  to  extend  its 
Douglas  Park  line  from  Campbell  avenue  and  Twen- 
tieth street  west  along  Twentieth  -street  to  Kedzie 
avenue,  and  its  Garfield  Park  line  west  from  Forty- 
eighth  avenue  to  Fifty-second  avenue.  It  is  also 
provided  that  the  latter  line  can  come  to  the  surface 
by  means  of  an  incline  at  Fifty-second  avenue.  The 
extensions  are  for  50  years,  and  the  road  is  to  have 
two  years  in  wdiich  to  do  the  work.  The  amount 
of  consideration  is  left  blank.  The  ordinance  was 
referred  to  the  railway  committee. 

The  commissioner  of  public  works  has  been  di- 
rected by  the  Chicago  City  Council  to  cancel  all 
permits  issued  to  the  General  Electric  Street  Railway 
company  for  the  construction  of  a  street-car  line 
and  "to  take  such  action  as  is  necessary  to  prevent 
unauthorized  interference  with  the  public  streets  by 
the  said  company."  This  is  meant  to  stop  all  work 
on  the  General  Electric  road  until  the  council  de- 
cides whether  it  will  take  up  the  question  of  a  repeal 
of  the  General  Electric  ordinance.  An  order  was 
also  passed  directing  the  commissioner  of  public 
works  to  report  whether  the  tracks  of  the  General 
Electric  company  in  Dearborn  street,  between  Twen- 
ty-first and  Twenty-second  streets,  are  laid  in  the 
center  of  the  thoroughfare. 

The  Chicago  Consolidated  Traction  company  was 
reorganized  at  a  meeting  on  May  17th,  the  Yerkes 
interests,  giving  way.  it  is  said,  to  the  Union  Trac- 
tion element,  which  now  controls  the  company. 
The  following-named  officers  were  elected:  Presi- 
dent, John  M.  Roach;  vice-president,  Edwin  S. 
Hartwell:  secretary  and  treasurer.  C.  F.  Marlow; 
directors.  Paul  J.  Stensland.  John  A.  Rose.  John 
M.  Roach.  T.  C.  Hammond  and  Edwin  S.  Hartwell. 
The  retiring  officers  arc:  President.  Charles  T. 
Yerkes;  vice-president,  L.  S.  Owsley;  directors, 
John  R.  Walsh,  Harvey  T.  Weeks.  Ben  B.  Lamb. 
Charles  T.  Yerkes  and  L.  S.  Owsley.  Mr.  Marlow 
was  re-elected  to  succeed  himself  as  secretary  and 
treasurer.  The  offices  of  the  company  will  be  re- 
moved to  444  North  Clark  street,  in  the  office  build- 
ing of  the  Chicago  Union  Traction  company. 

United  States  Consul  Washington  says  that  the 
business  of  the  General  Tramway  company  of  Valen- 
cia, Spain,  embracing  some  25  miles  of  rails,  has 
been  taken  over  by  a  French  company,  wdiich  is 
substituting  electric  power  for  the  steam  and  horse 
traction  hitherto  employed.  Electric  cars  arc  al- 
ready running  between  Valencia  and  the  port,  a  dis- 
tance of  three  miles.  The  system  employed  is/  the 
overhead  trolley.  The  cars  are  of  Spanish  construc- 
tion, and  the  electric  machinery  and  rails  come  from 
Belgium,  'file  other  lines,  which  the  same  company 
will  shortly  inaugurate,  to  connect  Valencia  with 
other  places,  are:  Catarroja,  live  miles:  Torrenlc, 
4%  miles:  Masamagrell,  /'i  miles.  Consul  Wash- 
ington also  says  that  the  Thomson-Houston  com 
pany  is  negotiating  for  the  40-year  lease  of  some 
12  miles  of  street  railway  in  Valencia  belonging  to 
another  street-car  company.     The  Thomson-Hous- 


ton company  also  proposes  to  work  these  lines  by 
electricity,  and  its  offer  is  being  favorably  consid- 
ered. 

The  council  railroads  committee  has  appointed  a 
subcommittee  of  five  to  take  up  the  consideration 
of  the  Chicago.  Milwaukee  and  St.  Paul  trolley 
ordinance,  and  report  as  speedily  as  possible  on  its 
merits.  The  aldermen  selected  to  serve  on  the  com- 
mittee are  Williston.  Rector.  Dixon,  Russell  and 
Johnson.  It  is  stateel  that  if  the  ordinance  is  passed 
the  plans  which  the  company  will  carry  out  com- 
prehend an  expenditure  of  over  $2,000,000.  Three 
electric  lines  are  planned  to  be  built.  The  Evanston 
line  will,  it  is  said,  connect  with  the  Northwestern 
elevated  road  at  Wilson  avenue  and  with  the  Chi- 
cago Union  Traction  company's  lines  at  Erie  street 
or  Chicago  avenue,  and  cars  will  also  be  run  direct 
to  the  Union  depot.  The  other  lines  will  be  known 
as  the  Edgcbrook  line,  to  run  from  Pacific  Junction 
to  Morton  Grove,  and  the  Bloomingdale  line,  which 
will  connect  with  the  Evanston  line  at  the  Chicago 
and  Evanston  Junction  and  run  west  to  Galewood. 
and  then  north  to  Dunning. 


AUTOMOBILES. 

In  a  recent  list  of  new  Illinois  incorporations  was 
the  following:  "The  name  of  the  An-T-Phat  com- 
pany of  Chicago  is  changed  to  the  Chicago  Auto- 
mobile company." 

George  I.  Scott,  a  member  of  the  Automobile 
Club  of  America,  recently  made  a  600-mile  lour  on 
his  steam  automobile  from  New  York  to  Washing- 
ton and  Baltimore  and  return. 

The  Automobile  Club  of  Columbus.  O.,  has  been 
formed,  with  the  following-named  charter  members: 
S.  P.  Hempstead,  Oscar  Lear.  Dr.  C.  M.  Taylor, 
Dr.  Schucllcr,  Campbell  Crittenden,  H.  M.  Gates, 
T.  Midgley  and  H.   B.  Armstrong. 

It  is  said  that  James  Ward  Thorne  of  Chicago, 
a  Princeton  student,  accompanied  by  two  of  his 
classmates,  is  to  make  a  trip  across  the  continent 
in  an  especially  constructed  automobile.  The  ve- 
hicle will  be  equipped  with  guns  and  fishing  tackle, 
and  a  camping  outfit  may  be   carried. 

"The  automobile  industry,  though  still  in  its  in- 
fancy in  Germany."  says  United  States  Consul  War- 
ner of  Leipzig,  "is  being  rapidly  developed  and  be- 
fore long  is  destined  to  become  an  important  factor 
in  the  manufacturing  circles  of  this  country.  The 
large  amount  of  capital  and  energy  which  is  being 
spent  upon  this  branch  of  industry  indicates  that 
German  business  men,  the  most  conservative  finan- 
ciers in  the  world,  have  great  confidence  in  the  fu- 
ture of  automobilism.  Last  year,  there  were  about 
1.000  men  employed  in  and  around  Berlin  in  the 
automobile  industry,  and,  to  judge  from  the  present 
outlook,  this  number  will  be  more  than  doubled 
during  the  present  year."  The  manufacturers  give 
more  of  their  attention  to  freight  automobiles  than 
to  pleasure  vehicles.  Electricity  and  benzine  are 
almost  exclusively  used  for  motive  powers. 


POWER  TRANSMISSION. 

The  Red  Bluff  Electric  Power  company  of  Red 
Bluff,  Cal.,  has  been  incorporated,  with  the  follow- 
ing-named directors:  D.  S.  Cone,  C.  E.  Foster,  F.  H. 
Ward,  Red  Bluff;  J.  D.  Sherwood,  Spokane,  and 
W.  N.  Woodson,  New  York  city.  The  capital  stock 
of  the  company  is  $250,000. 

It  is  reported  from  Florence,  Ala.,  that  a  com- 
pany of  New  York  and  Boston  capitalists  has  re- 
ceived a  charter  from  Congress  to  erect  an  electric- 
power  plant  on  the  Muscle  Shoals  Canal  in  Lauder- 
dale County.  Ala.,  and  will  commence  work  on  its 
construction  in  a  short  time.  It  is  proposed  to 
construct  a  canal  2%  miles  long,  in  which  a  fall 
of  30  feet  will  be  secured  and  30,000  horsepower 
developed  for  supplying  electric  lights  and  power 
for  manufacturing.  The  cost  of  the  improvement 
is  put  at  about  $600,000. 

Gaston  Shoals,  on  Broad  Ruer,  near  Gafrney, 
S.  C,  has  been  secured  by  some  southern  cotton- 
mill  men,  who,  it  is  reported,  will  make  extensive 
improvements  at  that  point.  A  large  dam.  power 
uouse,  etc.,  will  be  constructed  for  furnishing  electric 
power  for  manufacturing  and  lighting  purposes  to 
several  towns.  H.  D.  Wheat  of  Gaffney,  John  B. 
Cleveland  of  Spartanburg,  S.  C.  S.  B.  Tanner  of 
Henrietta,  N.  C,  John  Love  of  Gastonia.  N.  C.  A, 
Giles  of  Atlanta.  Ga.,  and  others  are  said  to  be  in- 
terested  in   the  project. 

The  Leadville  and  Red  Cliff  Water,  Light  and 
Power  company  of  Leadville,  Colo.,  has  been  in- 
corporated, with  a  capital  stock  of  $650,000,  to  ac- 
quire water  rights,  to  construct  ditches,  flumes  and 
pipe  lines  for  conducting  water  from  the  vicinity  of 
Red  Cliff  to  the  vicinity  of  Mintttrn  in  Eagle  County, 
and  to  build,  maintain  and  operate  electric-light, 
power  and  heat  plants.  The  station  of  the  company 
will  be  located  on  the  Eagle  River,  and  power 
will  be  transmitted  30  miles  to  Leadville  and  vicin- 
ity. It  is  estimated  that  the  minimum  horsepower 
generated  will  be  5,000.  The  power  will  be  used 
chiefly  in  the  operation  of  the  mines  and  smelters 
in  the  Leadville  district.  The  officers  of  the  com- 
pany arc  as  follows:  President,  Charles  Bocttcher; 
vice-president.  S.  W.  Mudd;  secretary,  Charles  Cav- 
ender;  directors.  John  F.  Campion,  William  Byrd 
Page  and  the  above-named  officers. 
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PUBLICATIONS. 

The  Horix  Manufacturing  company,  Cleveland. 
O.,  issues  an  interesting  catalogue  on  its  Lightning 
water  heater,  designed  for  use  with  gas,  coal  oil 
or  gasoline.  The  publication  is  attractively  illus- 
trated and  shows  several  uses  to  which  the  heater 
may  be  applied. 

The  Triumph  Electric  company  of  Cincinnati,  O.. 
has  issued  a  well-illustrated  catalogue  of  its  gener- 
ators and  motors.  Different  types  of  machines  and 
their  parts  are  described,  and  the  catalogue  closes 
with  a  number  of  illustrations  showing  different  ap- 
plications of  Triumph  motors. 

The  Bullock  Electric  Manufacturing  company. 
Cincinnati,  O.,  published  a  handsome  souvenir  for 
the  annual  meeting  of  the  American  Society  of  Me- 
chanical Engineers,  held  at  Cincinnati,  May  15th 
to  iSth.  The  publication,  which  was  neatly  bound 
and  very  well  gotten  up,  contained  line  illustrations 
of  different  views  in  the  company's  factory  and 
special  types  of  Bullock  generators  and  motors. 

A  handsome  catalogue  on  electric  controllers  and 
crane  fittings  has  been  issued  by  the  Electric  Con- 
troller and  Supply  company,  Cleveland,  O.  Besides 
the  Dinkey  controllers,  the  catalogu;  is  devoted 
to  the  company's  electric-crane  specialties,  including 
Wellman  lifting  magnets,  stop  brakes,  switchboards, 
switches,  fuse  blocks,  trolley  wheels,  motor-contact 
boards,  wire  stretchers,  etc.  The  publication  is 
neatly  printed  on  heavy  paper  and  has  an  attractive 
cover  design. 

The  new  catalogue  of  the  Charles  Munson  Belt- 
ing company  of-  Chicago  contains  information  that 
will  be  useful  to  all  users  of  belts.  The  method 
of  cutting  hides,  sizes  of  belts,  practical  hints  and 
suggestions  concerning  the  use  of  leather  belts  and 
rules  for  calculating  length  of  belting  are  subjects 
treated  in  the  catalogue.  Tables  of  pulley  dimen- 
sions and  transmitting  power  of  belts  are  given,  as 
well  as  price-lists  of  belts  and  belt  specialties.  The 
catalogue  contains  a  number  of  nice  illustrations 
and  is  bound  in  an  attractive  cover  representative 
of  .tan  bark.  


TRADE  NEWS. 

The  Nungesser  Electric  Battery  company  of  Cleve- 
land. O..  has  increased  its  capital  stock  from  $10,- 
000  to  $25,000. 

The  Electric  Storage  Battery  company.  Nineteenth 
street  and  Allegheny  avenue,  Philadelphia,  Pa.,  will 
add  a  new  building  to  its  works. 

The  secretary  of  the  treasury  is  inviting  sealed 
proposals,  until  June  15,  1900,  for  supplying  to 
United  States  public  buildings  under  control  of  the 
Treasury  Department,  during  the  fiscal  year  ending 
June  30,  1901.  incandescent  electric  lamps  and  elec- 
trical material  and  supplies.  Specifications  and 
schedules  can  be  obtained  upon  application  to  the 
Treasury  Department,  Washington,  D.  C. 

The  Austin  Rapid  Transit  Railway  company  of 
Austin.  Tex.,  has  been  obliged  to  build  a  power 
plant  of  its  own,  owing  to  the  recent  destruction  of 
the  Austin  dam,  and  is  offering  for  sale  the  feed 
wire  that  it  formerly  used.  The  wire  is  No.  0000 
weatherproof,  insulated  copper  wire  and  is  said  to 


be  in  first-class  condition.  There  is  10  miles  of 
the  wire  in  half-mile  lengths,  and  it  has  been  used 
as  feeder  wire  about  three  years.  For  information, 
Ira  H.  Evans,  receiver  of  the  company,  may  be 
addressed. 

Eugene  Munsell  &  Co.  and  the  Mica  Insulator 
company  of  New  York  and  Chicago  will  have  a 
joint  exhibit  at  the  Paris  exhibition.  They  were 
fortunate  in  securing  a  prominent  position  on  the 
main  floor  of  the  Electrical  building,  and  their  dis- 
play will  be  a  comprehensive  one.  Eugene  Munsell 
&  Co.  have  sent  samples  of  every  grade  of  mica 
used  by  the  electrical  trade,  including  many  unique 
and  rare  specimens  which  they  have  gathered  dur- 
ing the  50  years  the  firm  has  been  engaged  in  the 
mica  business.  The  Mica  Insulator  company  will 
show  a  full  line  of  the  Micanite  insulators  and  in- 
sulating materials  of  which  it  is  originator  and  pat- 
entee, and  also  of  the  Empire  insulating  cloth-  and 
paper,  which  are  manufactured  by  the  company's 
special  processes. 

Frederick  J.  Down  has  severed  his  connection 
with  Laing,  Wharton  &  Down  of  London,  and  is 
about  to  establish  a  business  in  London  for  supply- 
ing electric-railway  and  lighting  specialties.  Mr. 
Down  has  had  a  long  and  varied  experience  in 
every  department  of  the  electrical  industry  and  en- 
ters business  on  his  own  account  with  the  best 
wishes  of  his  friends  and  former  associates.  In  188.; 
Mr.  Down  founded  the  firm  of  Laing,  Wharton  & 
Down,  and  since  that  time  he  has  been  connected 
with  many  electrical  interests,  both  in  Europe  and 
the  United  States.  He  first  introduced  the  Thom- 
son-Houston system  and  the  Okonite  cable  business 
in  Europe  and  also  obtained  for  his  old  firm  the 
agencies  of  the  J.  G.  Brill  company  of  Philadelphia, 
the  Walker  company  and  Forest  City  company  of 
Cleveland,  O.,  etc. 

The  electrical  trade  and  particularly  buyers  in 
the  West  and  Southwest  will  be  interested  to  know 
that  the  firm  of  Varney  &  McOuat  of  Indianapolis, 
Ind.,  recently  dissolved  partnership,  and  that  the 
senior  member  of  the  firm,  G.  E.  Varney,  has  or- 
ganized a  new  company  under  the  corporate  name 
of  the  Varney  Electrical  Supply  company.  The 
new  concern  has  opened  a  large  and  handsome  store 
at  235  South  Meridian  street,  Indianapolis,  Ind., 
where  a  large  stock  of  the  standard  electrical  sup- 
plies and  novelties  will  be  carried.  To  give  the  buy- 
ing public  a  good  idea  of  the  facilities  of  the  new 
Varney  company,  it  may  be  said  that  the  new  store 
is  a  large  one,  200  feet  deep,  with  three  stories 
and  basement.  The  company  realizes  the  importance 
of  being  fully  prepared  at  all  times  to  make  quick 
shipments  direct  from  Indianapolis  out  of  a  large 
and  well-assorted  stock.  The  trade  will  be  further 
interested  to  know  that  the  Varney  Electrical  Supply 
company  starts  with  a  minimum  at  the  present  time 
of  three  salesmen  on  the  road.  In  addition  to  tak- 
ing orders  for  a  general  line  of  electric-light  and 
railway  supplies  and  of  telephone  goods  of  all  sorts, 
the  company  wishes  it  known  that  these  men  are 
prepared  to  figure  on  every  kind  of  electrical  ma- 
chinery repairs.  The  repair  depaitment  of  the  com- 
pany will  be  ..under  the  direct  supervision  of  the 
vice-president  of  the  company,  F.  O.  Rusling,  who 
brings  to  the  company  an  experience  of  18  years. 


BUSINESS. 

The  Electric  Appliance  company,  Chicago,  states, 
in  answer  to  inquiries,  that  at  the  present  time  the 
Gutmann  wattmeter  is  only  made  for  alternating- 
current  systems. 

Mr.  Alper,  the  well-known  salesman  for  the  Great 
Western  Smelting  and  Refining  company  of  Chi- 
cago, reports  a  profitable  trip  through  the  Middle 
States  and  a  decided  increase  in  the  sales  of  nickel 
babbitt  and  wire  solder. 

The  Treasury  Department  has  entered  into  a 
contract  with  the  Sprague  Elevator  company,  to 
install  an  electric  passenger  elevator  in  the  United 
Slates  public  building  at  Jackson,  Miss.  The  con- 
tract price  is  $5,630  and  the  work  is  to  be  com- 
pleted within  three  months. 

The  Western  Electric  company  has  closed  a  large 
contract  for  generators  and  motor  equipment  for 
the  new  shops  of  the  Colorado  and  Southern  rail- 
road, now  being  built  in  Denver,  Colo.  Another 
contract  secured  by  the  company  is  for  the  elec- 
trical equipment  in  the  Willard  Hotel,  Washington, 
D.  C. 

The  Woods  Motor  Vehicle  company  has  recently 
placed  with  the  Helios-Upton  company  orders  for 
thousands  of  cells  of  the  Helios-Upton  batteries  for 
automobile  purposes.  The  use  of  these  batteries 
by  the  Woods  company,  it  is  stated,  easily  gives 
purchasers  a  run  of  50  miles  on  a  single  charge. 
The  Helios-Upton  company  guarantees  constant 
service  of  two  years  in  all  its  battery  products.  The 
latter  company  is  doing  a  large  business  in  both 
its  battery  and  lamp   departments. 

Charles  H.  Besly  &  Co.,  10  and  12  North  Canal 
street,  Chicago,  111.,  call  special  attention  to  their 
Mannocitin,  "the  only  absolute  rust  preventive," 
for  machinery,  engines,  tools,  guns,  cycles  and  all 
metals.  Mannocitin  is  composed  of  greases  and 
volatile  oils.  On  application  the  oils  evaporate, 
leaving  an  air-tight  film  or  skin,  which  adheres 
tightly  to  the  metal  and  prevents  rust  and  corro- 
sion. The  manufacturers  assert  that  Mannocitin 
withstands  salt  air,  salt  water,  rain,  snow7,  dampness, 
perspiration,  steam,  gases  and  fumes  of  acids  and 
ammonia.  A  booklet  on  Mannocitin,  with  prices, 
will  be  mailed  on  application. 

The  Western  Electrical  Supply  company  says  that 
it  is  meeting  with  considerable  success,  particularly 
in  its  arc-lamp  department.  After  a  long  and  stren- 
uously contested  competitive  test  with  several  promi- 
nent electrical  companies,  the  Western  company  was 
awarded  the  contract  for  650  Adams-Bagnall  con- 
stant-current, series  enclosed-arc  lamps  by  the  Kan- 
sas City  Electric  Light  company.  The  company 
was  also  successful  in  closing  contracts  with  the 
Armour  Packing  company  at  Kansas  City  for  200 
Adams-Bagnall  alternating,  enclosed-arc  lamps; 
with  the  East  Side  Electric  Railway  company  of 
Kansas  City  for  35,  and  with  the  Metropolitan 
Street  Railway  company,  Kansas  City,  for  30  Adams- 
Bagnall  enclosed-arc  lamps,  five  across  500  volts: 
also  with  the  B.  R.  Electric  company,  Kansas  City, 
for  quite  a  large  number  of  the  A.  B.  constant-po- 
tential enclosed-arc  lamps.  The  company  has  on  its 
books  an  important  order  for  arc  lamps  going  to 
Mexico  within  the  next  30  days. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


649,441.  Sparking  Igniter  for  Explosive  Engines. 
Charles  E.  Duryea,  Peoria,  111.,  assignor  to  the 
Duryea  Manufacturing  company,  Peoria,  111. 
Application  filed  August  25,  1896. 

ihe  mechanism  consists  of  an  auxiliary  circuit  breaker, 
means  for  closing  the  breaker  mechanically  by  the  opera- 
tion of  a  part  of  the  engine  designed  to  act  only  when  the 
circuit  is  broken  through  the  sparker,  and  other  means  for 
breaking  the  circuit  witbin  a  short  time  after  the  closine. 

649,468.  Trolley.  James  H.  Morey  and  Thomas  R. 
Watkins,  Trenton,  Mich.  Application  filed  Au- 
gust 7,  1S99. 

A  trolley  siand  is  described  which  combines  a  frame- 
work consisting  of  two  upright  supports  pivotally  mounted 
on  the  car  and  connected  by  rungs  and  a  cross  rod,  stops 
at  the  upper  ends  of  the  supports  rising  above  the  rod, 
a  trolley  wheel  journal ed  on  the  center  of  the  rod, 
and  a  series  of  rollers  journaled  thereon  at  either  side  of 
the  wheel  and  decreasing  in  diameter  inward  from  the 
outermost  rollers,  which  fit  against  the  stops  to  the  inner- 
most rollers,  whose  smaller  ends  are  of  ihe  same  diameter 
as  the  ends  of  the  trolley  wheel. 

649.491.  Electric  Storage  Battery.  Elmer  A.  Sperry. 
Cleveland,  O.  Application  filed  September  30, 
1S99. 

The  battery  is  constituted  of  a  group  of  cells  containing 
material  to  become  active,  receptacles  for  the  cells,  an 
elongated  trough  or  vessel  for  holding  the  cells,  water 
within  the  trough  at  a  level  below  the  top  of  the  recepta- 
cles, an  acid  electrolyte  within  the  receptacles,  and  induc- 
tion and  eduction  ports  for  the  water  at  the  ends  of  the 
prism. 

649.526.  Safety  Synchronizing  Device.  John  Pear- 
son, Minneapolis,  Minn.,  assignor  of  one-half  to 
James  F.  Williamson,  Minneapolis,  Minn.  Ap- 
plication filed  July  3,  1899. 

A  rotary  convener  having  direct-current  leads  and  alter- 
nating-current leads  is  provided  with  interdependent  cir- 
cuit controllers  for  the  leads,  whereby  the  actuation  of  the 
one  will  cause  the  actuation  of  the  other.     (See  cut.) 

649.527.  Cut-out.  Elza  Pettet,  Farmer  City,  111. 
Application  filed  November  14,  1899. 

The  device  comprises  a  casing  or  bos  having  a  lid,  a 
porcelain  base  mounted  upon  the  lid,  castings  secured  to 
the  base  upon  opposite  ends  thereof,  a  vertically  movable 
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spring- actuated  lever  mounted  upon  one  side  of  the  cen- 
ter of  its  length  in  one  of  the  castings  and  having  its  free 
end  contacting  the  other  casting,  a  piece  of  non-conducting 
material  between  the  free  end  of  the  lever  and  the  casting, 
insulators  upon  the  exterior  of  the  box,  and  conductors  con- 
nected to  the  insulators  from  thence  through  the  lid  to  the 
castings,  and  then  to  the  lamp. 
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649,544.  Bracket  for  Electric  Lamps.  William  H. 
Morse,  Billings.  Mont.  Application  filed  March 
12,   1900. 

The  bracket  comprises  an  arm.  a  clamping   colUr  slida- 
bly  engaged  with  the  arm,  a  socket-receiving   band,  and  a 


common  means  for  holding   the  band   to  the  collar  and  f>.r 
clamping  ihe  collar  upon  ihe  arm. 

649,549.  Electric-light  System.  Harry  F.  Roach. 
St.  Louis,  Mo.    Application  filed  June  2$,  1899. 

The  system  comprises  a  main  or  dynamo  circuit,  auto- 
matic circuit  makers  and  breakers  controlling  the  circuit 
.to  keep  it  witbin  predetermined  limits,  a  storage  battery  in 
a  main  circuit  with  the  dynamo  circuit,  independent 
normally  closed  circuit  breakers  controlling  the  main  bat- 
tery circuit,  independent  circuits  fed  by  the  dynamo  circuit 
having  means  for  opening  the  respective  circuit  breakers, 
and  independent  circuit  breakers  controlling  the  circuits, 
one  of  which  is  energized  by  the  dynamo  circuit  and  the 
other  by  an  auxiliary  circuit  from  the  storage  battery. 
(See  cut,  page  350,. I 

649.551.  Carbon  for  Electric  Lights.  John  F.  San- 
ders, Portland,  Ore.,  assignor  to  Harry  Brown, 
Chicago,  111.  Application  filed  October  14,  1897. 
Renewed   September   15,    1S99. 

The  carbon  has  a  body  composed  of  a  homogeneous 
ma=s  of  carbon  material  proper  and  light-giving  metallic 
salts,  a  core  composed  of  resisting  material  and  a  phos- 
phorescent light-giving  salt,  and  a  coating  composed  of 
illuminating  metal,  whereby  the  arc  is  made  self-regu- 
lating.    (See  cut,  page  350. ) 

649.552.  Brush  Holder  for  Electric  Machines. 
Harry  Sawyer,  Muskegon,  Mich.  Application 
filed  December  6,  1899. 

In  the  brush  holder  are  a  lever  arranged  to  exert  a 
pressure  on  the  end  of  the  carbon  or  brush,  an  additional 
lever  arranged  to  exert  a  pressure  on  the  side  of  the  brush 
or  carbon,  and  a  spring  arranged  to  exert  its  tension  on 
both  of  the  levers. 

649,554.  Electric  Switch.  Ferdinand  Schwedtmann. 
St.  Louis,  Mo.     Application  filed  April  8,  1899. 

The  switch  cons.sts  of  a  hollow  contact  piece,  a  suitable 
rod  of  conducting  material  passing  longitudinally  through 
the  contact  piece,  a  cylindrical  piece  of  conducting  ma- 
terial carried  by  the  rod  and  adapted  to  fit  in  the  hollow 
contact,  and  an  insulating  sleeve  surrounding  the  rod  at 
one  end  of  the  cylindrical  piece  and  adapted  lo  enter  the 
contact  when  the  circuit  is  broken  and  exclude  the  air 
therefrom . 
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unrolling  and  Distributing   Electric   En 
Frederick   W.    Erickson,    Boston,    Mass. 
application   filed   February  24,   11 

jrc?    of    current     an 
vvicc  in  a   normally  open  or  balanced 
circuit,  plural  cueanv  foi  in  .nually  switching  tin- 
current  lo  the  opposite  poles  of  the  reversing  dovii 
oately,  a  source  of  gas  or  Bu'd   und*r    pressure,  ■    l 
ins    valve  therefor  operated    by   the   reversing  di 
motor-revering  device  operated  by  the    gas    or  fluid,   con- 
sisting of  two  separated  ttndern  cylinders    having  a    com- 
mon piston    rod  connected  mi  iw  iy    of   the  sain-!  to    B    piv- 
oted lever  wlnse  upp»r  end  is  pivntally   attached    t.>    the 
handle  of  a  switch  which  is  adapted  o  control  the  cune.it 
in  an  electric  circuit. 

74     Spacing  Rib  ->r  Block  for  Armature  ' 
John  A.   F  -       nectady,  N.   Y.     Applica- 

tion filed  December  21 

A  spacing  or  separating  rib  for  attachment  to  one  of 
the  laminations  ol  an  armature  core  is  described.  It  con- 
sists of  a  mrrow  band  of  plate  metal  with  Ings  projecting 
from  one  edge  of  the  band,  the  band  being  notched  or  cut 
away  next  the  base  of  the  lug. 
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NO.    649   549. 

uil  Electric  Railway.  Dwighl 
1 .  Stoughton,  Hartford,  Conn.  Application 
filed    April   4.    1899. 

A  device  is  described  which  combines  a  conduit  en- 
closing an  electric  line  conductor,  an  automatically  oper- 
ating  covering  leaf,  a  wheel  elecirode,  a  leaf  opener 
adapted  to  precede  the  wheel  electrode  ana  in  contact 
w.tli  its  neriph  ry.  and  a  suitable  support  for  the  electrode 
and  the  leaf  opener. 

c  Cluck.     Samuel  P.  Thrasher,  New 
ii  :..  application  hied  March  5,   [897, 

Blectrouiae  mile  means  are  provided  iu  toe  clock  to  ac- 
tuate part  of  the  mechanism. 

■  8  >.  Seci  mdary  Electric  Clock.  Samuel  P. 
Thrasher,  New  Haven,  Conn.  Application  filed 
March   15,   1897. 

The  clock  described  is  similar  to  the  above. 

91.     Secondary      Electric     Clock.     Samuel      P. 
Thrasher,  New  Haven,  Conn.     Application  filed 

July    1.   iS'X 

Simil  ir  10  the  abov*». 

Pyrotechnic  Alarm.  James  C.  Moore, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Sarah 
i.     Utemus,  Philadelphia,  Pa.     Application  filed 

i  i,  tobe     n 

TbsaUria  comprises  a  shell  of  non-corabustibie  ma- 
terial, a  slow-burning  material  packed  in  the  shell,  a  cap 
of  combustible  material  supported  on  the  shell,  a  pyro- 
technic material  packed  to  the  cap  and  resting  directly 
upon  the  slow-burning  material  within  the  shell,  and  a 
fuse  consisting  of  two  metallic  strips  forming  the  terminals 
of  an  electric  circuit  and  a  wire  uniting  the  strips  and 
adapted  to  become  highly  heated  by  the  passage  of  the 
current,  the  fuse  being  embedded  in  the  pyrotechnic  ma- 
terial of  the  cap. 

649,614.  Vpparatus  for  Electrolysis.  Antoine  E. 
Peyrusson,  Limoges,  France.  Application  filed 
May    15,    1896. 

In  the  apparatus  are  an  outer  receptacle,  an  inner 
porous  receptacle  a  helical  electrode  in  each  recep.acle 
having  convolutions  forming  with  the  porous  walls  of  the 
inner  receptacle  a  channel  for  the  electrolyte  continu- 
ously exposed  both  to  the  porous  p-irtition  and  the  elec- 
trode, and  independent  inlet  and  outlets  to  each  recep- 
tacle. 

Electrii  Braki  Christ*  >pher  \Y.  Steel  and 
William  A.  Nesbitt,  Toronto,  Can.  Application 
filed   February  27,   iSgg. 

fi.  the  electric  brake  are  a  magnet  embracing  in  its  con- 
struction a  core,  a  magnet  winding  coiled  on  the  core,  a 
casing  for  the  magnet  winding  consisting  of  two  side  disks 
looted  one  at  each  cod  o(  the  magnet  winding,  an  in- 
turned  peripheral  fl  <nge  for  each  side  disk,  and  a  hub  for 
one  of  the  side  disks  located  within  the  bore  of  the  core 
and  extending  through  the  side  disk  of  the  other  section, 
Ihe  r  irlpheral  flanges  oT  the  magnet  casing  sepataled    by  a 

mmcleni  Enteival  to  interrupt  the  m  ignet  current 

Apparatus   For  Transmission   of    Electrical 
Nikola  Tcsla,  New  York,  N.  Y.     <  )rig- 
application    filed    September   2,    [897.     Di 
vided    and    this   application    filed    February    19, 

Combined  with  a  trans  mini  rig  coil  cr  conductor  con- 
nected to  ground  and  to  an  elevated  terminal,  reap 
and  means  for  produc:ng  therein  electrical  cm  rents  or 
oscillations,  are  a  receiving  coil  or  conductor  similarly 
connected  to  ground  and  n  an  elevated  terminal,  al  B  ii  - 
tance  from  the  transmitting  cod  and  adapted  to  bs  ex- 
ited by  currents  cau-ted  to  be  propagated  from  [hi  ami 
by  conduction  through  the  intervening  natural  rnedjilin.  Ji 
secondary  conductor  in  inductive  relation  to  the  I 
cindnctor  and  devices  for  utilizing  the  current  in  the  cir- 
1  itt  of  the  secondary  conductor. 

649,623.     Automatic    Musical    Instrument.    John   A 

\\  1  ;i  r,    %-<  w    Vurk,    N.    Y.       application     filed 
January    13,    1900. 

Tin  au     matic  device  is  operal- d  by  an  electric  motor. 

649,632.      Automatic  Telephone-toll  Apparatus,   Car. 

\i     En ,  Stockholm,  Sweden,  and  Soph  us 

Kim  r.  Copenhagen,  Denmark,  assignors  to  the 


Aktiebolagei  I.  M  Ericsson  &  Co.,  Stockholm, 
Sweden.     Application  filed  June  2,   1898, 

An  automatic  cohi-cjutrolljd  apparatus  fjr  receiving 
charges  for  telephonic  communications  to  a  central  otlioe 
Is  described.  It  lias  a  coin  chute  leading  from  the  coin 
slot  to  a  coin  pocket,  and  branch  coin  chutes  leading  from 
1  lie  coin  pocket,  respectively,  to  a  cash  drawer  and  to  the 
outside,  the  coin  pocket  having  two  hinged  terminal  plates, 
adapted  to  be  electrically  connected  by  an  inserted  coin, 
and  provided  with  tmaus  whereby  the  user  or  payer  may 
deflect  the  coin  into  either  of  the  branch  chutes. 

649,644.  Controller  Mechanism.  Almon  E.  Norris, 
1  .  n  bridge,   Mass.     Application  filed  September 

id.   1899. 

In  theapparatus  specified  are  a  tnDvably  mounted  mem- 
ber, a  motor  for  operating  the  member,  controlling  means 
governed  by  the  member  for  controlling  the  motor,  and  a 
shifter  movable  in  one  direction  to  effect  the  operation  of 
the  controlling  means  and  the  Utter  being  operable  by  the 
movably  mounted  member  to  return  the  same  to  its  initial 
position,  and  the  shifter  being  mounted  to  be  held  in  its 
shifted  position  during  the  return  of  the  controlling 
means. 

649.653.  Battt  ry  Compound.  Henry  Blumenberg, 
Jr.,  New  York,  N.  V.  Application  filed  April 
'-'4.    i899. 

A  battery  charge  in  a  dry  state  is  mentioned.  It  is  com- 
posed of  an  organic  acid,  and  a  chlorate  of  an  alkali  or 
alkaline  earth  metal. 

649.654.  Battery  Com  pound.  Henry  Blumenberg, 
Ir..  New  York,  N.  V.  Application  tiled  Sep- 
tember 27,   [899. 

The  battery  compound  is  composed  of  sulphate  of  am- 
monia, chloride  of  ammonia  and  chloride  of  sodium. 

649,661.  Electric  Signaling  Apparatus.  Francis  K 
Fassett.  St.  Coin's.  Mo.,  assignor  to  Leo  Ehrlich, 
St.   Louis,   Mo      Application  filed  July    10.   1890. 

Combined  with  an  elevater  car  operating  in  a  suitable 
shaft  and  car-operating  mechanism  including  a  cable  are 
movable  contacts  actuated  by  the  car,  a  plurality  of  sta- 
tionary conlacts  which  are  successively  engaged  by  the 
movable  contacts  to  make  and  break  the  circuit  for  a  sig- 
nal in  the  car,  and  resetting  mechanism  acting  automat- 
ically to  insure  the  correct  relative  position  of  the  car 
and  movable  contact  when  the  same  has  been  changed  by 
either  an  under  or  over  movement  of  the  car-operating 
mechanism  caused  bycreepage  in  ths  same. 
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>o    649,551. 

649,699.  System  of  Motor  Contiol.  Carl  W.  Lar- 
son, Schenectady,  X.  Y.,  assignor  to  the  General 

Electric    company    of    New    York.     Application 
filed    March    30,    1900. 

There  are  in  combination  a  d;vice  to  he  moved,  a  m  tor 
for  operating  the  device,  a  circuit  breaker  in  the  circuit 
of  the  motor,  an  actuating  coil  therefor,  two  sets  of  fixed 
contacts,  a  connection  from  one  terminal  of  the  actuating 
coil  to  one  side  of  a  source  of  current  supply,  a  connection 
from  the  other  terminal  of  the  coil  to  a  contact  in  each  of 
the  sets  of  fixed  contacts,  a  reversing  switch  in  the  motor 
circuit,  contacts  carried  by  the  reversing  switcli  for  con- 
necting the  remaining  contact  of  either  of  the  sets  of  fixed 
contacts  to  the  other  side  of  the  source,  and  means  ac- 
tuated by  the  device  to  be  moved  for  bridging  the  contacts. 
(See  cut.) 

649,707.  Flectric  Meter.  William  H.  Pratt,  Lynn. 
Mass.,  assignor  to  the  General  Electric  company 
of  New  1  ork.  application  filed  February  27, 
1899, 

A  three-wire  meter  is  described.  It  combines  a  copper 
bar  forming  the  field  in  one  side  of  the  circuit,  a  second 
bar  of  different  size  from  the  first  and  disposed  adjacent 
thereto  forming  the  field  in  the  other  side  of  the  circuit, 
an  armature  revolving  within  the  inductive  influence  oT 
the  two  fields,  and  adjusting  devices  for  shifting  the  arma- 
ture so  as  to  make  it  approach  one  or  the  other  field  as 
may  he  desired  to  effect  the  Cilibration. 

649,726.     Process    of    Protecting     Electric   Heating 

C luctors.     William     S.     Hadaway,   Jr.,    Xrw 

York,  X.  >  .      application  filed  January  26,  1898, 

The  method  of  combining  electric  heating  wires  with  a 
mass  of  heat-conducting  material  for  use  upon  a  heater 
body  is  described.  It  consists  in,  first,  coating  the  heating 
wire  with  a  suitable  refractory  insulation,  and  coiling  or 
otherwise  disposing  the  wire  lo  suitably  radiate  its  heat; 
stcond,  packing  iron  or  Strel  particles  about  such  insul- 
ated wire,  and.  third,  oxidizing  the  metallic  particles  into 
a  compact  mass  with  such  beating  wires. 

649.767  Electric  Switch.  Frank  L.  Sessions,  Oak 
Park.   III.     Application  filed  September  ;.   1899 

An  improved  knife  switch  is  described. 

649,778.     Electrical  Igniter  for  Gas  Engines,     Dan 
i<  ]  M    I  hi t C  ,  1  lanastota,  X.  Y,     Application  filed 
February  20,  1899. 

The  inventoi  -describes  an  electrical  igniter  for  gas  en- 
gines. 


'  19.788.  [nductioii  Coil.  Halle  E.  Willis.  Lebanon, 
X.  II.,  assignor  to  Kcndrick  &  Davis,  Lebanon, 
X.  It.     Application  Tiled  February  14,  1900. 

In  the  coil,  com bi tied  with  the  primary  and  second- 
ary coils  and  core,  are  means  for  regulating  or  control- 
ling the  induced  current,  the  means  comprising  a  tube 
made  of  magnetic  insulating  material  slotted  between  iis 
ends  and  a  tube  or  shell  of  like  material  having  a  portion 
of  its  body  between  its  ends  removed,  one  of  the  tubes 
being  rotatable  or  revolubla. 

649.797-  Means  to  Be  Employed  in  Electric  Trac- 
tion. Marie  J.  Barreau,  Paris,  France.  Appli- 
cation filed  July  22.    [899. 

The  claim  reads:  In  combination  with  electric  motors  a 
device  adapted  to  produce  varyin*  speeds  and  to  maintain 
practically  constant  the  amount  of  effective  work  of  the 
motor  during  the  various  stages  of  its  operation,  the  device 
consisting  in  a  division  of  the  field-magnet  windings  into 
sections,  and  of  means  for  coupling  these  sections  in  a 
parallel  and  simultaneous  manner  with  the  cells  of  the 
source  of  electricity,  according  to  the  speeds  to  be  ob- 
tained. 

( 49,840.  Process  of  <  Jperating  Primary  Batteries 
and    Regenerating     Elements    Thereof.     Henry 

EC.  Hess.  Albert  J.  Shinn  and  Carl  Hering,  Phil- 
adelphia. Pa.,  assignors  to  Herman  J.  Dercum, 
trustee.  Philadelphia.  Pa.  Application  filed  De- 
cember 6.  J899. 

A  process  of  using  and  regenerating  the  liquids  of  a 
two-liquid  primary  battery  is  described.  It  consists  in 
charging  the  cathode  compartment  with  a  mixture  of  a 
highly  oxidized  metallic  compound  as  a  depolarizer,  and 
an  acid  excitant  capable  of  combining  with  the  exhausted 
product  of  tbe  depolarizer,  and  charging  the  anode  com- 
partment with  a  mixture  consisting  ot  an  acid  excitant  and 
a  product  of  reduction  of  a  depolarizing  agent,  removing 
the  two  liquids  from  the  battery  after  the  exhaustion  and 
regenerating  the  liquids. 

649,841.  Process  of  Operating  Two-liquid  Primary 
Batteries  and  Regenerating  Elements  Thereof, 
Henry  K.  Hess,  Albert  J.  Shinn  and  Carl  Her- 
ing,  Philadelphia.  Pa.,  assignors  to  Herman  J. 
Dercum,  Philadelphia.  Pa.  Application  filed 
December  6,  1S99. 

The  process  consists  in  mixing  a  depolarizing  agent  and 
an  exciting  agent  as  a  compound,  using  the  compound 
first  as  a  depolarizer  until  the  depolarizing  agent  is  re- 
duced, then  using  tbe  compound  as  an  excitant  until  the 
excitant  is  exhausted. 

649,862.  Cloth  Cutter.  Robert  Phillips,  Baltimore, 
Md.     Application  filed  August   10,    1S99. 

Tne  cu  ttr  is  electrically  operated. 

649.868.  Telephone-exchange  System.  William  "D. 
Gharky,  Philadelphia.  Pa.,  assignor  to  the  Sun 
Electric  Manufacturing  company  of  New  Jersey 
Application  filed  April  21,   1899. 

In  the  system  are  a  subscribers  station  and  a  cenral 
station,  and  a  line  connecting  the  two.  a  connective  circuit 
at  the  central  station,  a  signal  circuit,  a  switch  normally 
maintaining  the  same  in  connection  with  the  connective 
circuit,  a  magnet  included  in  tbe  signal  circuit  and  con- 
trolling the  switch,  and  a  generator  connected  thereto,  to- 
gether with  a  branch  from  the  other  side  of  the  general'  r 
to  the  subscriber's  station,  where  it  is  normally,  while  the 
apparatus  is  in  disuse,  maintained  in  connection  with  the 
subscriber's  line,  and  means  controlled  by  the  subscriber 
for  disconnecting  the  generator  branch  from  his  line. 

649.869.  Exhibiting  Machine.  John  Heissenberger, 
New  York,  N.  Y.,  assignor  to  John  W.  Stirrup, 
Greenville,  N.  J.  Application  filed  March  25, 
1890.     Renewed  April  24,   1900. 

In  the  machine  area  picture  exhibiting  mecban'sm,  a 
photograph  or  merchandise -dispensing  mechanism,  a 
motor  for  the  picture-exhibiting  mechanism,  a  coin- 
actuated  tripping  device  for  starting  the  motor,  and  a  set- 
ting connection  between  the  motor  and  the  photograph  or 
merchandise-dispensing  mechanism. 
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649,893.  Priming  Telegraph.  Joseph  Stockert, 
Kothen,  Germany.  Application  filed  December 
5.   '899- 

In  the  apparatus  are  a  transmitter  comprising  the  keys, 
a  local  battery,  a  series  of  self-interrupters,  contacts  con- 
trolled by  each  key  with  connections  for  sending  the 
current  from  the  battery  through  the  corresponding  inter- 
rupter, a  relay  for  closing  contacts  in  the  main  line,  a 
battery  connected  with  the  main  line,  a  local  battery  with 
connections  for  energizing  the  magnets  of  the  self- 
interrupters  preceding  that  operated  by  the  key  and  in  suc- 
cession, an  auxiliary  battery  controlled  by  the  armature  of 
the  first  interrupter  to  intensify  the  current  in  the  main 
line,  and  a  receiver,  comprising  a  relay  in  the  main  line, 
a  local  battery  controlled  thereby,  connections  from  the 
i-attery  to  a  series  of  self-interrupters  for  operating  and 
sending  a  current  through  them  in  succession,  another 
interrupter,  a  second  relay  in  a  shunt  of  the  main  line,  a 
resistance  in  front  of  the  relay,  the  magnets  for  the  levers 
of  the  typewriter,  and  a  second  local  battery  in  circuit  with 
the  second  relay,  the  mignets,  and  with  contacts  controlled 
by  the  armatures  of  the  interrupters. 

Designs. 

32.663.  Trollej  Wheel.  John  William  Burbridge, 
Eaton,  O.  Application  filed  April  18,  1900. 
Term  of  patent,  m  years. 

32.664.  Electrode  Plate.  William  Joseph  Still,  To- 
ronto, Can.  Application  filed  April  10.  1900. 
Term  of  patent,   14  years. 
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A  Modern  German  Railway  Plant. 
By  Frank  C.  Perkins. 

The  street-railway  lines  of  Leipsic,  Germany, 
were  first  installed  and  owned  by  the  Leipsic  Horse 
Railway  company,  but  in  1S96  the  horse-car  system 
was  partially  converted  into  an  electrically  operated 
road  by  the  Union  Electrical  company  of  Berlin, 
which  is  installing  in  Germany  the  American  Thom- 
son-Houston trolley  system. 

The  entire  system  is  now  electrically  operated, 
and  is  owned  by  the  Greater  Leipsic  Street  Rail- 
way company.  The  first  important  lines  to  be 
changed  to  the  electric  system  were  the  Gohlis-Con- 
newitz  line,  which  is  7.73  kilometers  long,  and  the 
Flagwitz-Yolkmarsdorf  line,  which  is  7.97  kilometers 
long. 

The  Leipsic  trolley  lines  have  now  a  total  length 
of  54  kilometers,  and  are  double-tracked  throughout. 
The  entire  equipment  was 
installed  by  the  Union 
Electric  company  of  Ber- 
lin. The  rolling  stock  of 
the  road  consists  of  270 
motor  cars,  each  having  a 
seating  capacity  for  20  per- 
sons and  standing  room 
for  14  additional.  In  Ger- 
many the  railroad  compa- 
nies are  allowed  to  carry 
only  a  certain  number  of 
persons  in  each  car,  and 
when  the  designated 
standing  room  is  occupied 
all  others  are  refused  ad- 
mission to  the  cars.  There 
are  also  100  trailer  cars 
used  on  these  lines.  The 
motor  cars  are  equipped 
with  30-horsepower,  '"G  E 
1.200"  railway  motors,  and 
the  maximum  grade  these 
cars  are  required  to  make 
is  4.8  per  cent. 

The  Leipsic  trolley  road 
was  the  first  in  Germany 
to  be  equipped  through- 
out with  air  brakes.  These 
brakes  have  given  good 
satisfaction  and  so  far 
have  required  no  repairs. 
The  speed  of  the  cars  is 
limited  by  the  city  author- 
ities to  12  kilometers  an 
hour  within  the  business 
portions  of  the  city,  iS 
kilometers  an  hour  within 
the  residence  districts  and 
outside  the  city  limits. 

There  are  two  power  stations  operating  the  Leip- 
sic railway  lines,  generating  a  total  current  of  2,000 
kilowatts.  The  first  is  located  on  the  Flossplatz 
and  is  equipped  with  two  125-kilowatt  generators 
and  two  500-kilowatt  generators,  each  direct-con- 
nected to  compound  engines,  built  by  the  Saxony 
Machinery  Works,  formerly  Rich.  Hartmann,  of 
Chemnitz,  Germany.  These  engines  are  capable  of 
generating  350  effective  horsepower  and  750  effective 
horsepower,  respectively.  The  steam  is  supplied  by 
five  boilers  having  a  heating  surface  of  250  square 
meters,  and  which  are  equipped  with  automatic 
stokers  and  conveyors.  A  storage  battery  is  pro- 
vided for  regulation.  It  has  a  total  capacity  of 
2.300  ampere-hours. 

Power  station  No.  2  is  equipped  with  three  225- 
kilowatt  generators,  each  direct-connected  to  a 
compound  engine,  whose  capacity  is  320  effective 
horsepower.  The  boilers  supplying  steam  to  these 
engines  havs  a  heating  surface  of  241  square  meters. 
There  is  also  in  operation  from  this  power  house  an 
accumulator  plant  for  regulation,  having  a  storage 
capacity  of  800  ampere-hours. 

The  accompanying  illustration  shows  one  of  the 
750-horsepower  engines,  direct-connected  to  a  500- 
kilowatt  railway  generator,  and  will  give  the  reader 
a  fair  idea  of  modern  German  practice  in  street- 
railway    power-house  construction. 


Mr.  Roach  Made   President  of   Chicago 
Union  Traction  Company. 

After  a  connection  with  the  North  and  West 
Side  surface  railways  of  Chicago  of  nearly  28  years' 
duration,  John  M.  Roach  has  reached  the  topmost 
rung  of  the  ladder,  having  been  elected  president  of 
the  Chicago  Union  Traction  company  by  the  direct- 
ors, on  the  recommendation  of  the  retiring  president, 
Jesse  Spalding,  on  Monday  last.  Mr.  Roach  began 
as  a  conductor  in  the  North  Side  system  in  1872, 
and  his  step-by-step  promotion  has  been  made  by 
merit.  Since  the  properties  were  taken  over  by  the 
present  company,  about  a  year  ago,  Mr.  Roach  has 
been  general  manager  of  the  extensive  system,  and 
and  part  of  the  time  he  has  been  vice-president  of 
the  company.  In  his  letter  of  resignation  Mr.  Spald- 
ing, w'no  is  a  financier  01  ripe  years  and  ample 
means,  said  that  he  accepted  the  office  with  re- 
luctance and  with  the  understanding  that  he  should 
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International  Association   of   Municipal 
Electricians. 

The  executive  committee  of  the  International  As- 
sociation of  Municipal  Electricians  held  a  recent 
meeting  in  Brooklyn.  The  meeting  was  presided 
over  by  Captain  William  Brophy,  president  of  the 
association,  and  the  following-named  officers  and 
members  of  the  executive  committee  were  present: 
William  Brophv,  G.  F.  MacDorald.  Adam  Bosch, 
Burt  C.  McAllister,  Morris  W.  Mead,  W.  Y.  Elliott, 
J.  W.  Aydon,  F.  G  Boyd  and  F.  C.  Mason.  In  the 
absence  of  a  secretary,  Mr.  F.  G.  Boyd  of  Balti- 
more was  named  as  secretary  pro  tern.  Topics  for 
discussion  at  the  next  meeting  at  Pittsburg.  Sep- 
tember 25th,  26th  and  27th,  were  selected  and  as- 
signed as  follows:  ''Benefits  to  be  Derived  from 
Our  Association,'*  Captain  William  Brophy  of  Bos- 
ton: "Contact  Points,"  Frank  C.  Mason  of  Brook- 
lyn; "Trials  and  Troubles  of  Instituting  and  En- 
forcing Municipal  Inspection  and  Control,"  M.  G. 
Canneld  of  Grand  Rapids; 
"Automatic  F  i  r  e-alarm 
Systems,"  Charles  Burger 
of  Boston.  It  ■  was  de- 
cided that  there  shall  be 
two  sessions  daily,  the 
morning  session  to  begin 
at  9:30  a.  m.  and  terminate 
at  1  p.  m.,  the  afternoon 
session  to  be  from  2:30 
to  5:30  p.  m. 

It  was  decided  that  the 
printing  and  distribution 
of  the  reports  of  the  Pitts- 
burg convention  be  left 
in  the  hands  of  M.  W. 
Mead.  The  report  of  ex- 
President  J.  W.  Aydon  of 
Wilmington,  Del.,  was  re- 
ceived and  approved. 
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keep  it  only  until  the  business  was  thoroughly  or- 
ganized. He  spoke  highly  of  Mr.  Roach's  practical 
ability  and  nominated  him  as  his  successor.  The 
directors  carried  out  the  suggestion  and  made  Mr. 
Spalding  chairman  of  the  board  of  directors.  James 
H.  Eckels  was  elected  a  director  in  place  of  Walter 
T.  Johnston  of  New  York,  resigned. 

Mr.  Roach  is  very  well  known  among  the  promi- 
nent street-railway  men  of  the  country.  He  is  presi- 
dent of  the  American  Street  Railway  association,  and 
a  portrait  and  sketch  of  him  were  published  in  the 
Western    Electrician    of    October  28,    1899. 


Boston  Elevated  Railway  Contracts. 

Boston,  May  25. — Although  the  details  have  not 
been  completed  as  yet,  it  is  announced  that  the  Bos- 
ton Elevated  Railway  company  has  decided  to  give 
an  order  to  the  Sprague  Electric  company  for  mul- 
tiple-unit controllers  for  60  cars  for  use  on  the 
elevated  branch  of  the  system,  which  is  now  under 
construction.  This  order,  however,  is  subject  to  a 
bonded  guarantee  that  the  Boston  Elevated  Railway 
company  shall  be  defended  from  liability  in  any 
suit  which  may  be  brought  against  the  Sprague 
company's  claims  to  patent  rights,  etc.  The  con- 
tract amounts  to  about  $100,000.   it  is   stated. 

The  company  has  also  reached  a  decision  on  the 
matter  of  motor  equipment  for  the  elevated-system 
cars;  and  the  contract,  involving  an  expendi- 
ture of  about  $200,000,  will  go  to  the  Westinghouse 
Electric  and  Manufacturing  company,  as  the  result 
of  the  recent  competitive  tests  held  under  the  direc- 
tion of  the  railway's  engineers.  B. 


St.    Louis    Street- 
railway  Strike. 

Since  the  beginning  of 
the  strike  of  the  street- 
railway  employes  in  St. 
Louis,  three  spectators, 
one  special  policeman  and 
a  striking  motorman  have 
been  killed  as  a  result  of 
the  many  riots  and  dem- 
onstrations of  the  strikers. 
Several  persons  have  been 
wounded.  The  actual 
number  of  casualties  is 
hard  to  learn,  as  many  of 
the  strikers  and  citizens 
injured  were  hurriedly  ■ 
taken  away  from  the 
scenes  of  the  riots,  so  as 
to  avoid  identification  and 
arrest. 
The  St.  Louis  Transit  company  has  continued  to 
operate  some  of  its  lines  during  the  last  week  under 
police  protection,  but  no  steps  have  been  taken  by 
the  company  or  men  to  reach  a  settlement.  How- 
ever, on  Monday  of  this  week.  Commissioner  of 
Labor  Rixey  notified  President  Whittaker  of  the 
Transit  company  and  Chairman  Edwards  of  the 
strikers'  committee  to  appoint  arbitrators  to  settle 
the  present  disturbances  or  he  would  do  so  himself 
under  the  state  law.  The  usual  riot  scenes  were 
enacted  during  the  week,  and  a  car  was  badly 
wrecked  on  May  28th  by  an  explosion  of  dynamite. 
William  D.  Mahon,  president  of  the  Amalgamated 
Association  of  Street  Railway  Employes,  has  been 
in  New  York  city  for  several  days,  and,  it  is  said, 
he  is  trying  to  arrange  a  sympathetic  strike  in 
Brooklyn,  alleging  that  the  Brooklyn  Rapid  Transit 
company  had  been  sending  men  to  take  the  places 
of  the  St.  Louis  strikers. 


Electric  Railways  in  Saxony. 

The  statistics  of  the  electric  railroads  of  Saxony, 
compiled  by  the  Royal  Bureau  of  Electric  Railroads 
at  Dresden,  show  a  large  increase  in  travel,  as  veil 
as  a  very  considerable  growth  in  the  number  of 
electric-power  plants  in  that  kingdom,  says  United 
States  Consul  Warren  of  Leipzig.  Besides  the  net- 
work of  city  roads,  the  Lossnitz  line,  the  road  to 
the  "Weissen  Hirsch"  and  Buhlau.  the  Meissen 
street  railroad,  and  the  Niedersedlitz-Leuben-Laube- 
gaster  road  have  been  built.  A  total  of  143  miles 
of  lines  is  in  operation,  and  the  equipment  of  the 
roads  includes  731  motor  cars  and  289  trailers.  The 
number  of  passengers  carried  in  1899  was  ii3-592-39°- 
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Piping  and  Pipe  Repairs. 
By  P    I    Panamolo. 

In  modern  electrical  equipments  the  piping  is  nec- 
essarily an  important  adjunct.  Electrical  machinists 
will  do  well  to  make  a  little  study  of  piping  and  pip- 
ing connections  with  electrical  devices,  and  some 
illustrations  of  common  examples  in  everyday  prac- 
tice are  given  ior  this  purpose. 

Fractured  Socket. 

In  Fig.  I  is  shown  the  usual  way  "f  connecting 
lip  a  pipe  line  (B)  in  a  socket  (A)  for  carrying  oil  in 
electric  igniters  on  gas  and  gasoline  engines.  Fre- 
quently the  setting  up  is  done  in  such  way  that  the 
socket  bearing  is  caused  to  break  or  crack  at  (C). 
as  shown.  When  this  occurs,  if  something  is  not 
immediately  done  to  rectify  or  strengthen  the  part, 
the  whole  system  of  piping  will  be  weakened,  and 
perhaps  destroyed.  When  a  socket  bearing  of  this 
type  becomes  fractured  in  the  manner  shown,  the 
best  remedy  consists  in  restoring  the  old  socket 
with  a  new  one.  But  it  very  often  happens  that  a 
new  socket  is  not  to  be  obtained,  in  which  case  it 
may  be  necessary  to  fix  up  the  broken  one  so  as  t" 
make  it  do  until  a  new  one  can  be  ordered  from 
the  makers  of  the  part.     A  good  process  of  repair- 
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ing  Ibis  description  of  fracture  is  to  have  some  brass 
or  wrought-iron  rings  shrunk  on  the  ring.  At  (D) 
is  .1  specimen  of  the  kind  that  serves  the  purpose 
well.  This  ring,  if  inserted  on  the  side  shown,  will 
prevent  the  socket  from  splitting  to  that  side,  and 
if  a  ring  is  also  put  on  the  other  or  cracked  side, 
then  the  shrinking  will  draw  in  on  the  crack,  close 
it,  and  make  the  socket  as  firm  and  as  serviceable  as 
if  it   were  a  new  one. 

Bent  Set-screws  in  Sockets. 

Sockets  of  piping  outfits  on  or  attached  to  the 
working  systems  of  electrical  apparatus  are  fre- 
quently put  out  of  service  through  the  mistake  of 
using  bent  set-screws,  as  shown  in  Fig.  2.  The  set- 
screw  should  be  perfectly  true  when  inserted,  other- 
wise it  will  bear  too  heavily  at  (F)  and  (E)  and  the 
resulting  pressure  will  often  expand  the  metal  to 
such  extent  as  to  fracture  it.  It  is  a  good  plan  to 
test  and  align  all  set-screws  previous  to  inserting 
them. 


When  the  King  Itself  Breaks. 

Sometimes  it  is  necessary  to  employ  rings  with 
adjusting  screws  on  pipe  fittings  of  electrical  devices, 
and  as  these  rings  are  necessarily  light  in  weight 
and  small  in  size,  the  pressure  of  the  set-screw  will 
often  break  the  metal  at  (G),  as  shown  in  Fig.  3. 
In  some  types  of  rings  this  part  of  the  ring  is 
strengthened  by  increased  use  of  metal  in  forming 
the  ting  or  by  providing  a  shoulder  at  the  point 
where  the  strain  of  the  set-screw  is  the  greatest,  as  at 
(Hi.  If  this  is  not  provided,  a  good  way  to  prevent 
breakage  and  possibly  an  accident  is  to  add  a  patch 
,ii  sheet-metal  to  each  side  of  the  ring  at  (I),  as 
shown.  This  patch  should  be  sunk  into  the  sides 
id  the  ring,  if  possible,  and  firmly  riveted  by  putting 
steel  rivets  through  and  heading  them  up  on  either 
side.  Then  the  set-screw  hole  should  be  bored  out 
and  tapped  at  this  point,  and  the  increased  strength 
of  this  part  will  prevent  the  set-screw  from  weaken- 
in.;  and  fracturing  the  metal. 

Pipe  Threading. 

The  operation  of  threading  pipe  in  connec- 
tion with  the  electrical  fittings  is  of  importance. 
The  mistake  often  made  is  in  cutting  the  thread  in 
such  a  way  that  the  threads  of  one  part  operate 
on  the  bevels  of  other  threads,  so  as  to  cause  one 
part  to  loosen  itself  from  the  other  part.  Take,  for 
illustration,  the  threaded  part  in  Fig.  4.  This 
threading  is  about  right,  and  whenever  a  corre- 
sponding threaded  portion  is  run  upon  these  threads, 
ether  parts  being  correct,  the  portions  will  remain 
intact,  even  if  the  machinery  and  piping  are  sub- 
jected to  considerable  jarring.  .It  is  the  constant 
jarring  motion  that  so  often  causes  threaded  work 
to  open  in  electrical  machinery  and  fittings  in  pipe 
work.  Therefore,  when  the  threads  are  cut  on  the 
long  bevel,  as  in  Fig.  5,  the  chance  for  the  long 
taper  of  the  threads  to  throw  off  the  related  threaded 
portion  is  increased.  Then,  if  the  threads  are  cut 
as  long  and  tapering  as  in  Fig.  6,  the  liability  of 
the  portions  working  loose  is  still  further  increased, 
owing  to  the  depth  of  the  taper.  It  is  best  to  use 
the  thread  plan  shown  in  Fig.  4,  instead  of  going 
to  the  extremes  shown  in  Figs.  5  and  6. 

When  Two  or  More  Joints  Are  Used, 

In  certain  forms  of  piping  connections  employed 
in  connection  with  electrical  devices  we  find  the 
design  shown  in  Fig.  7,  in  which  the  main  pipe  is 
indicated  by  (J),  the  first  connection  by  (K),  which 
is  further  reduced  to  another  connection  (L),  and 
the  latter  runs  into  the  lowest  reducer  (M).  There 
are  here  four  diameters  of  pipe,  all  threaded,  and  all 
of  which  must  be  evenly  adjusted  in  order  that  leak- 
age may  be  prevented  and  the  proper  work  accom- 
plished. This  sort  of  threaded  union  will  not  per- 
mit of  any  slackness  in  the  thread  construction. 
Therefore,  the  machinist  should  make  a  careful  in- 
spection to  assure  himself  that  the  threads  are  prop- 
erly aligned,  that  they  fit  well  and  are  designed  to 
meet  the  accompanying  conditions.  If  too  large, 
then  the  cuttings  will  run  though  the  pipe  shell  in 
those  ends  wdiich  are  tapped  inside  and  out,  while 
if  not  cut  deep  .enough  there  will  be  leakage  of  the 
contents  of  the  pipes.  Then  the  thread  work  should 
not  be  beveled  to  extremes  for  the  reasons  stated 
above.  If  properly  designed  and  adjusted,  this  out- 
fit will  not  only  do  good  service,  but  will  be  strong 
and  lasting. 

Pipe  Bending. 

In  a  great  many  cases  of  pipe  bending,  the  pipe 
metal  is  cracked  or  weakened  at  the  point  where 
Ihc  bend  is  performed.  This  is  the  result  of  bending 
on  too  small  forms,  as  shown  in  Fig.  8,  in  which 
the  form  is  marked  (N),  the  pipe  (O)  and  the  point 
of  bending  (P).  It  is  at  (P)  that  the  pipe  shell  often 
depresses  or  cracks  during  the  process  of  bending. 

Sand,  lead,  resin,  putty,  clay,  etc..  may  be  used 
lo  fill  the  pipe  while  bending,  but  unless  some 
larger  form  like  that  in  Fig.  9  is  used,  it  is  reason- 
able lo  suppose  that  the  bending  will  not  be  cor- 
rectly accomplished.  This  latter  form  can  be  made 
of  pieces  of  wood,  rounded  off  to  the  proper  pattern. 
The  pipe  is  bent  over  it,  cold  or  heated,  as  the  con- 
ditions require.  If  bent  heated,  the  wood  form 
must  be  protected  with  sheet  metal. 
Clamps. 

Always  keep  an  outfit  of  clamps  on  hand  to  clap 
quickly  upon  a  fractured  pipe.  A  good  style  of 
clamp  is  presented  in  Fig.  10,  and  consists  simply 
of  halves  of  metal,  cast  or  wrought-iron,  and  bored 
at  the  lips  for  the  scries  of  bolts  as  shown.  In  Fig. 
1  1   is  another  view  showing  how  the  clamp  is  used. 


Static  Electricity    Utilized    for    Engine- 
room  Ornament. 

By  Howard  B.  Dailey. 

The  properly  of  electrical  excitation  exhibited  by 
nearly  all  rapidly  moving  leather  belts  is  familiar  to 
every  engineer,  and  there  is  hardly  a  power  room 
without  belts  more  or  less  strongly  charged  with 
static  electricity.  With  large  and  heavy  belting  the 
potential  developed  is  frequently  enormous,  dis- 
charges oftentimes  many  inches  in  length  leaping 
forth  upon  the  approach  of  the  hand  or  other  con- 
ductor. The  utilization  of  this  otherwise  wasted  en- 
ergy for  the  actuation  of  light  machinery,  though 
not  often  attempted,  is  not  difficult  of  accomplish- 
ment; and  a  small  motor  driven  by  static  electricity 
forms  a  most  interesting  and  attractive  ornament 
for  a  neat  and  well-kept  engine  room.     A  simple  and 


The  Chicago  Union  Traction  company  has  been 
granted  permission  to  extend  its  lines  in  West  North 
avenue  from  West  Fortieth  avenue  to  West  Forty- 
sixth  avenue,  the  work  to  be  done  in  six  months. 


static  electricity  utilized  for  engine-room 
ornament. 

easily  constructed  device  of  this  character  is  shown 
in  the' accompanying  illustration,  its  supply  of  elec- 
tricity being  obtained  in  the  present  instance  from 
a  six-inch  exciter  belt. 

Into  a  turned  wooden  hub  mounted  at  the  top 
of  a  vertical  steel  spindle  are  inserted  at  right  angles 
to  each  other  four  insulating  arms  of  quarter-inch 
vulcanite  rod.  about  3%  inches  in  length.  These 
arms  carry  at  their  outer  ends  smooth  wooden  balls. 
1%  inches  in  diameter,  covered  with  bronze  or  gold 
leaf,  to  give  them  a  conducting  surface.  Tubing 
must  not  be  used  for  the  arms,  as  its  interior  surface 
will  invariably  become  coated  with  moisture  from 
the  glue  with  which  the  balls  are  attached,  entirely 
destroying  their  insulation.  The  spindle  supporting 
the  revolving  spider  thus  formed  is  of  one-eighth- 
inch  steel  wire,  eight  or  nine  inches  long,  extending 
down  through  the  center  of  a  hollow  metal  tube, 
whose  rounded  top  is  closed  with  a  brass  bush- 
ing, through  wdiich  the  wire  loosely  passes.  The 
lower  end  of  the  spindle  is  hardened  and  ground  to 
a  sharp  pivot  point,  resting  in  an  indentation  in  a 
small  piece  of  tempered  steel  inside  the  tube  at  its 
bottom.  The  whirl  is  thus  free  to  turn  with  the 
slightest  impulse. 

At  the  opposite  sides  of  the  apparatus,  very  near 
to  the  revolving  balls,  are  placed  two  larger  balls 
of  gilded  wood  or  burnished  metal,  two  inches  in 
diameter.  The  ball  at  the  left  is  mounted  upon  a 
brass  rod  connected  through  a  binding  post  on  the 
base  with  a  grounded  gas-pipe  standard  rising  from 
the  floor  and  supporting  the  small  mahogany  plat- 
form upon  which  the  arrangement  rests.  The  other 
large  ball,  seen  at  the  right,  is  insulated  upon  a  five- 
eighths-inch  vulcanite  column.  It  is  in  metallic  con- 
nection with  a  polished-brass  conducting  rod  passing 
through  the  upper  part  of  a  stiff  plate-glass  support. 
This  rod,  whose  ends  are  fitted  with  brass  knobs, 
extends  outward  over  the  belt,  where  a  metal  col- 
lecting point  projects  downward  as  near  as  possible 
to  the  belt's  surface. 

The  instrument  with  its  stand  should  be  at  least 
lS  inches  distant  from  the  belt,  as  well  as  from 
other  extraneous  obiects,  and,  with  the  exception  of 
the  collector,  all  exposed  points,  sharp  ccners  and 
rough  surfaces  must  be  carefully  avoided  in  its  con- 
struction. 

The  principle  of  action  of  the  device  depends 
upon  that  law  of  physics  under  which  bodies  having 
a  high  electrostatic  potential  exert  an  attractive  force 
upon  adjacent  unclectrified  objects,  while  repelling 
those  similarly  excited.  The  insulated  ball  at  the 
right,  becoming  charged  with  electricity  gathered 
from  [lie  belt  by  the  collector  point,  attracts  the  near- 
est of  the  balls  on  the  spider,  causing  it  to  approach 
and  pass  by,  receiving  in  so  doing  a  strong  spark. 
Being  now  in  the  same  electrical  condition,  both 
balls  repel  each  other,  the  moving  one  being  pushed 
around  opposite  the  earth-connected  ball,  to  which 
it  gives  up  its  charge.     Since  it  is  now  in  a  neutral 
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state,  attraction  again  takes  place.  A  swift,  con- 
tinuous rotation  is  thus  produced. 

With  its  bright,  rapidly  whirling  balls  and  polished 
brasswork,  the  device  is  an  electrical  curiosity,  very 
interesting  to  watch,  and  is  always  to  be  found  in 
motion  whenever  the  machinery  is  running. 

The  device  illustrated  is  installed  in  the  engine 
room  of  the  Advance  Thresher  company  of  Battle 
Creek,  Mich.    ' 


Alternating-current  Generators.' 

By  H.  G.  Reist. 

Since  the  general  introduction  of  alternating-cur- 
rent followed  the  extensive  use  of  direct-current 
machinery,  it  was  very  natural  that  the  same  type 
and  method  of  construction  used  in  the  latter  should 
be  adopted,  and  revolving-armature  generators  re- 
sulted. With  the  small  sizes  which  were  at  first 
built  and  the  moderate  potentials  of  that  time,  these 
machines  were  satisfactory,  and  there  was  little  rea- 
son for  any  change;  but,  with  the  development  of 
the  art,  various  improvements  and  modifications 
suggested  themselves,  one  of  the  most  important  be- 
ing the  introduction  of  machines  with  revolving 
fields.  These  machines  offer  many  advantages  of 
construction  and  operation  and  are  rapidly  dis- 
placing the  machines  of  the  older  form. 

The  regulation  of  the  potential  of  alternating-cur- 
rent machines  has  always  been  an  interesting  prob- 
lem and  one  for  which  a  solution  has  been  eagerly 
sought  for  some  years.  There  have  been  various 
steps  in  solving  this  problem  that  may  be  briefly- 
traced  with  interest.  The  first  machines  were  sep- 
arately excited,  but  it  was  soon  found  that  some 
form  of  automatic  regulation  was  desirable,  and 
methods  of  compounding  were  devised.  This  was 
done  either  by  rectifying  the  line  current  or  a  cur- 
rent derived  from  a  series  transformer  in  the  main 
line.  For  a  load  with  a  uniform  power  factor,  this 
method  of  regulation  is  quite  satisfactory,  but  with 
a  mixed  load  of  lighting  and  induction  motors  it 
leaves  much  to  be  desired,  since,  if  the  machine  is 


adjusted  to  regulate  for  a  load  of  one  kind,  it  will 
either  over-compound  or  under-compound  for  the 
other  condition.  If  the  machine  is  adjusted  to  give 
the  proper  potential  at  the  end  of  the  line  with  a 
lighting  load,  it  will  be  too  low  if  motors  are  added-. 
If  adjusted  for  a  motor  load,  it  will  be  too  high 
if  lights  are  operated  alone.  It  was  with  a  view 
of  rectifying  difficulties  of  this  sort  that  the  com- 
pensated machine  was  devised.  This  was  so  named 
because  it  compensates  or  equalizes  for  loads  of 
variable  power  factor,  and  will  give  the  potential 
that  the  machine  is  adjusted  for,  whether  the  load  is 
non-inductive  or  whether  it  is  an  induction  motor 
load,  or  a  mixed  load,  i.  e.,  you  may  have  a  load 
consisting  entirely  of  lamps  and  the  machine  will 
compound  to  2.300  volts  at  full  load,  or  you  may 
have  a  motor  load  and  the  same  potential.  The 
same  is  true  if  the  load  consists  of  half  lights  and 
half  motors— always  with  a  given  load  the  potential 
at  the  generator  will  keep  constant.  This  is  a  fea- 
ture of  very  great  value,  as  will  be  appreciated  by 
all  who  have  operated  alternating-current  apparatus. 


With  the  introduction  of  revolving-field  generat- 
ors, many  difficulties  that  are  inherent  to  the  revolv- 
ing-armature machines  have  been  overcome  and  a 
construction  much  more  satisfactory  in  every  way 
has  become  possible.  We  are  now  enabled  to  pro- 
duce machines  which  have  stationary  armature  coils 
which  require  comparatively  little  fastening  in  the 
armature  and  which  may  be  wound  for  all  potentials 
from  the  lowest  to  12,000  volts  or  more,  with  entire 
satisfaction.  In  the  case  of  high-potential  machines, 
the  terminals  are  usually  entirely  enclosed,  so  that 
it  is  impossible  for  the  attendant  to  be  injured  by 
them,  either  from  carelessness  or  accident.  On 
low-potential  machines  the  feature  of  having  sta- 
tionary armature  coils  is  just  as  desirable,  since 
the  current  is  led  through  stationary  parts  only,  and 
does  not  have  to  pass  through  brushes. 

The  coils  of  the  armature  are  wound  directly  into 
their  final  shape  and  then  filled  with  insulating  com- 
pound. The  insulation  consists  of  a  number  of  lay- 
ers of  tape,  the  number  varying  with  the  potential 
of  the  machine,  each  layer  being  carefully  coated 
with  varnish,  thus  making  a  coil  insulation  practi- 
cally air-tight  and  waterproof.  On  high-potential 
machines  the  insulation  is  so  important  a  matter  that 

1.  Read  before  the  National  Electric  Light  associat:on.  Chi- 
cago, May  23.  1900. 
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it  is  usual  to  put  only  one  coil  in  each  slot,  and 
also  to  reduce  the  number  of  slots  per  pole,  so  that 
the  total  percentage  of  space  occupied  by  insulation 
is  not  too  great.  This  produces  a  winding  in  which 
there  is  more  than  one  shape  of  coil. 

On  smaller  machines  the  so-called  "barrel"  wind- 
ing is  generally  used,  because  such  machines  are 
built  of  lower  potentials — generally  2,300  volts.  In 
this  case  only  one  kind  of  coil  is  used,  and  when  the 
coils  are  placed  in  the  machine  they  produce  a  very 
symmetrical  structure.  The  armature  coils  are  held 
in  place  by  wooden  wedges,  which  are  easily  re- 
moved and  form  a  thorough  protection  for  the  coils 
in  case  foreign  matter  should  accidentally  .find  its 
way  into  the  air  gap.  The  advantages  of  stationary 
coils  are  very  great,  as  they  are  not  subject  to  in- 
jury from  mechanical  strains  produced  by  centrif- 
ugal force.  There  are  no  bands,  so  their  removal 
is  a  very  simple  matter,  and,  lastly,  the  ends  arc 
free  to  the  air  on  all  sides,  instead  of  being  bound 
down  to  a  supporting  head. 

On  larger  machines  it  is  usual  to  arrange  the  arma- 
ture so  that  it  may  be  slid  on  rails  in  a  direction 
parallel  to  the  shaft  until  the  armature  and  field 
are  free  from  each  other  and  either  part  is  rendered 
accessible  for  repairs  or  cleaning.  The  extra  space 
required  for  this  purpose  is  usuallv  very  small,  since 
a  part  of  it  is  always  necessary  for  the  collector 
rings  supplying  current  to  the  revolving  field.  The 
armature  core  is  usually  built  up  of  the  best  qual- 
ity of  thin  sheet-iron,  carefully  annealed  and  the 
lamina:  insulated  from  each  other  by  paper  or  japan. 

Revolving  Fields. 

The  revolving-field  structure  is  a  detail  which  has 
received  some  of  the  best  thought  of  electrical  de- 
signing engineers  for  the  past  few  years.  The  pole 
pieces  are  made  of  punchings  of  heavy  sheet-iron 
about  one-sixteenth  inch  in  thickness,  with  a  com- 
position end  plate,  the  whole  fastened  together  by 
means  of  rivets,  or,  in  some  cases,  with  bolts.  These 
pole  pieces  are  fastened  to  the  field  ring  by  two  meth- 
ods— in  belted  machines  by  means  of  a  projecting 
dovetail  on  the  pole  piece,  which  enters  the  groove  in 


FIGS.     I,     2    AND    3.       ALTERNATING-CURRENT    GENERATORS. 

the  field  ring  and  is  secured  by  keys  with  a  very  slight 
taper,  so  that  by  light  blows  of  the  hammer  on  this 
key  a  very  secure  fastening  is  obtained.  In  the  case 
of  slow-speed  machines,  where  the  centrifugal  force 
is  less  and  the  diameters  of  the  field  rings  greater, 
greater  lightness  and  sufficient  strength  is  obtained 
by  fastening  the  poles  by  means  of  bolts.  Except 
in  the  very  small  machines,  the  field  copper  consists 
of  a  flat  ribbon  wound  on  edge,  so  that  the  coil  is 
only  one  layer  in  depth,  the  outside  surface  of  which 
is  bare.  Every  turn  is  thus  exposed  to  the  surround- 
ing air,  and  it  is  impossible  to  have  a  coil  warm 
on  the  inside.  The  surface  of  the  coils  being  flat, 
gives  large  bearing  of  the  turns  of  the  coil  on  the 
insulation,  thus  not  allowing  any  opportunity  for 
the  windings  to  shift  on  each  other  and  short-circuit. 
The  turns  are  insulated  from  each  other  by  sheets 
of  paper.  These  coils  form  a  striking  contrast  and 
improvement  when  compared  with  field  coils  of  ma- 
chines built  heretofore. 

Flywheel    Alternators. 

By  somewhat  enlarging  the  diameter  of  the  arma- 
ture, the  yoke  of  the  revolving  fields  can  readily  be 
made  large  enough  to  serve  as  a  flywheel  for  the 
generator.  This,  while  making  the  cost  of  the 
generator  somewhat  greater  than  if  a  separate  fly- 
wheel is  used,  still  offers  many  advantages,  so  that  it 
will. probably  soon  be  the  usual  construction  of  the 
engine-driven  alternators.  Some  of  the  advantages  of 
this  form  of  construction  are  that  the  shocks  due  to 
sudden  changes  in  load  are  directly  transmitted 
from  the  pole  pieces  to  the  flywheel  mass,  and  not, 
as  with  the  older  construction,  though  the  arms  of 
the  dynamo  spider,  through  the  shaft,  then  out 
through  the  flywheel  arms;  the  total  weight  of  the 
parts  on  the  shaft  may  be  reduced,  since  only  one 
hub  and  spider  is  required;  the  length  of  the  shafts 
may  be  greatly  reduced,  thus  also  reducing  its  di- 
ameter and  the  size  of  foundation  and  space  occu- 
pied by  the  machine.  This  construction,  moreover, 
makes  a  more  compact  and  symmetrical  piece  of 
machinery  than  if  a  separate  flywheel  is  used. 

Compensated  Generators. 

The  above  general  remarks  on  revolving-field 
generators  apply  equally  to  the  line  of  compensated 
machines  which  has  been  developed  by  the  General 
Electric  company,  and  to  which  I  would  especially 
like  to  call  your  attention.  These  machines,  so  far, 
have  been  built  belted  only  and  the  exciter  mounted 
on  the  shaft  of  the  revolving  field,  and  in  their  de- 
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sign  all  the  best  features  of  years  of  experience  have 
been  incoiporated. 


The  exciter  of  one  of  these  machines  has  the 
same  number  of  poles  as  the  generator.  They  are 
wound  for  60  volts  on  smaller  machines  and  12^ 
volts  on  larger  ones.  The  poles  are  stationary,  and 
the  armature  revolves  as  is  usual  in  direct-current 
machines.  The  construction  of  the  exciter  is  the 
same  as  in  direct-current  multipolar  machines,  only, 
on  account  of  the  small  energy  necessary  for  excit- 
ing, the  parts,  such  as  the  pole  pieces  and  ar-mature 
coils,  are  very  small.  The  armature  coils  in  this 
case  are  also  form  made  and  assembled  into  the  open 
slots  of  the  punchings.  There  are  three  taps  in  the 
exciter  armature,  which  are  connected  to  collector 
rings  on  the  shaft — on  the  smaller  machines  on  the 
outside  of  the  bearing,  and  on  the  larger  ones  be- 
tween the  bearing  and  the  armature — the  use  of 
which  will  be  explained  later  on.  The  exciter  is 
placed  within  the  shield  of  the  alternator,  which 
allows  a  construction  to  be  used  that  does  not  de- 
stroy the  symmetry  of  the  machine  and  affords  pro- 
tection for  the  exciter.  For  direct-connected  ma- 
chines the  exciter  is  mounted  on  the  outboard  bear- 
ing of  the  engine  and  is  driven  by  means  of  enclosed 
gears.  In  this  way  an  exciter  may  be  used  with  a 
smaller  number  of  poles  than  are  used  on  the  gen- 
erator. 

Method  of  Compounding. 

It  is  well  known  that  when  the  load  on  an  electric 
generator-— direct  or  alternating — is  increased,  the 
potential  will  drop  unless  the  field  excitation  is  also 
increased.  This  is  due  to  the  resistance  of  the  arma- 
ture, the  inductance  of  the  armature  and  the  re- 
action of  the  armature  on  the  field  poles,  the  latter 
reducing  the  amount  of  effective  magnetic  flux.  The 


potential  at  a  distant  point,  where  the  current  is 
used  for  lights  and  motors,  falls  even  more,  on  ac- 
count of  the  resistance  and  inductance  of  the  line. 
To  compensate  for  this  direct-current  dynamos  have 
been  compounded  by  passing  the  main  current 
through  series  coils  on  the  poles  and  so  adjusted 
that  the  potential  at  the  machine  increases  with 
increasing  load. 

On  alternating  and  multiphase  machines  the  same 
result  has  been  obtained  by  rectifying  the  main  or 
an  induced  current,  and  using  it  for  the  same  pur- 
pose; and,  except  for  a  slight  increase  in  compli- 
cation, the  method  is  just  as  effective  as  on  direct- 
current  machines,  so  long  as  the  alternating  current 
is  in  phase  with  the  potential,  which,  unfortu- 
nately, is  rarely  the  case  in  ordinary  operation,  since 
partly  loaded  transformers  and  induction  motors  pro- 
duce a  lagging  current,  which  requires  a  greater 
field  excitation  to  -produce  the  normal  potential. 
Thus,  in  all  types  of  alternators  heretofore  designed, 
the  compounding  required  for  non-inductive  load 
has  been  entirely  insufficient  for  inductive  conditions. 
With  the  loads  that  ordinarily  have  to  be  provided 
for  on  alternating-current  circuits,  there  are  wide 
variations  in  power  factor,  especially  in  case  where 
considerable  proportion  of  the  load  is  in  motors. 
Therefore,  the  introduction  of  automatic  means  of 
field  adjustment  for  all  kinds  and  degrees  of  load 
is  of  the  greatest  practical  value.  This  is  what  is 
being  obtained  by  this  new  method  of  excitation, 
which  is  based  on  a  radically  different  principle 
from  anything  that  has  heretofore  been  employed 
and  gives  an  automatic  compounding  far  superior 
in  results  from  that  which  can  be  obtained  by  any 
other  known  method,  and  at  the  same  time  there  is 
nothing  but  the  simplest  and  most  reliable  mechan- 
ism used — in  fact,  without  any  mechanical  change 
or  adjustment 

The  devices  by  which  this  result  is  accomplished 
are  mechanically  simple.  The  shaft  -of  the  alter- 
nator which  carries  the  revolving  field  also  carries 
the  armature  of  the  exciter.  The  exciter  has  the 
same  number  of  poles  as  the  alternator,  so  that 
the  two  operate  in  a  synchronous  relation.  Besides 
being  connected  to  the  commutator,  which  delivers 
current  to  the  field  of  the  alternator  and  to  the  field 
of  the  exciter,  the  winding  of  the  exciter  armature 
is  connected  to  three  collector  rings.  Over  these 
collector  rings  it  receives  current  from  one  or  sev- 
eral series  transformers  inserted  into  the  lines  lead- 
ing from  the  alternator.  This  alternating  current 
passing  through  the  exciter  armature    reacts  mag- 
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netically  upon  the  exciter  field  ip  proportion  to  the 
strength  and  to  the  phase  relation  of  the  alternating 
current.     In  consequence  thereof,  the  magnetic  Geld, 

and   hence,    the   potential   of  the   exciter,    is   due    to 
the  combined  effect  of  the  shunt  field  and  thi 
netic  reaction  of  the  alternating  current.     Thi 

b  itwecn  the  armature  of  the  two  machines 
arc  so  made  that  the  poles  induced  in  the  excitei 
armature  are  somewhat  ahead  of  the  exciter-field 
magnetization,  but  ^tili  so  that  they  will  assist  the 
field  magnets.  The  result  is  that  with  increasing 
current,  the  current  passing  through  the  exciter 
armature  strengthens  the  exciter  field  and  thereby 
the  held  of  the  generator.  If  the  current  lag 
under  an  inductive  load,  the  poles  produced  by  the 
alternating  current  in  the  armature  come  more 
nearly  in  line  with  the  exciter-field  poles,  thus 
strengthening  the  field  more  with  a  given  line  cur- 
rent. Thi-.  is  so  adjusted  as  to  give  the  necessary 
rise   of  exciter   pi  3    the    non-inductive   load 

increas  without  other  adjustment  to  give   a 

greater  rise  of  exciter  voltage  with  additional  in- 
ductive I'  tad. 

Fig  1  (p.  353),  showing  the  curves  of  magnetization 
of  the  exciter,  may  enable  us  to  understand  the  action 
alternating  current  that  is  passed  into  the 
exciter  armature  a  little  more  clearly.  Curve  I  may 
represent  the  magnetizing  effect  of  the  shunt  wind- 
ing on  the  exciter  and.  assuming  the  fields  of  the 
exciter  to  be  so  placed  that  the  magnetizing  effect 
of  the  current  through  the  armature  lias  its  maxi- 
mum directly  under  the  pole  piece,  its  effect  might 
be  represented  by  curve  2.  It  will  be  understood 
that  this  magnetic  effect  is  stationary  in  relation  to 
the  exciter  pole  pieces,  since  the  alternating  current 

d  into  the  exciter  armature  is  synchronous  with 

h  ed  and  is  passed  in  such  a  way  as  to  cause 
the  magnetic  wave  to  move  in  the  direction  oppo- 
to  that  in  which  the  exciter  turns.  In  this  case 
the  combined  effect,  or  the  sum  of  the  two,  will 
be  represented  by  curve  5.  but  ordinarily  the  mag- 
netizing effect  in  the  armature  is  shifted  with  ref- 
ence  to  the  magnetizing  effect  of  the  pole.  This  is 
readily  accomplished  by  turning  the  field  structure 
of  the  exciter  into  such  a  position  that  the  mag- 
netizing effect  of  the  armature  leads  the  magnetizing 
of  the  field,  as  is  shown  by  curve  3,  in  which 
case  it  is  shown  to  be  90  degrees  ahead  of  the  poles. 
Now,  combining  curve  3  with  curve  I,  it  will  be 
found  to  produce  curve  6,  which  has  a  higher  mag- 
netic effect  than  curve  1  alone.  Therefore,  the  po- 
tential  of  the  exciter  and  also  of  the  alternating  ma- 
chine is  increased. 

If.  now.  curve  3  represents  the  magnetic  effect  pro- 
duced with  a  non-inductive  load,  it  will  readily  be 
understood  that  with  a  lagging  current,  i.  e.,  as  the 

r  factor  decreases,  the  magnetic  effect  will 
shift  from  the  position  occupied  by  curve  3  toward 
the  position  occupied  by  curve  2,  which  would  in 
this    case    represent    the    position    of    the    magnetic 

of  the  same  current  with  the  power  factor  zero. 
\s  the  curve  shifts  in  position  from  3  to  2,  the 
sum  of  this  curve,  combined  with  curve  1,  which 
we  have  assumed  to  remain  constant,  will  shift  from 
the  value  of  curve  6  to  curve  5,  i.  e.,  the  magnetizing 
effect  will  gradually  increase  as  the  power  factor 
of  the  circuit  decreases,  which  is  the  essential  fea- 
ture in  compounding  for  a  load  with  a  variable  power 

For  le-s  than  full  load,  the  current  in  the  series 
transformer  will  be  smaller  and  its  magnetizing  ef- 
fect will  be  less,  but  its  position  will  remain  the 
same  as  is  shown,  for  instance,  in  curve  4.  Assum- 
now,  the  non-inductive  load  to  produce  the 
magnetizing  effect  as  shown  in  curve  2,  it  will  be 
seen  thai  when  the  field  is  placed  in  the  position 
shown  in  the  figure,  a  maximum  magnetizing  effect 
will  be  produced,  and  if  shifted  toward  3 — or  it  will 
itally  true  if  shifted  to  the  right — the  sum  of 
this  curve  and  No.  1  will  gradually  be  reduced.  Un- 
til after  it  has  been  shifted  go  degrees,  it  will  have 
the  value  of  6,  and  if  shifted  90  degrees  more,  until 
directly  opposing  cuve  1.  the  combined  effect  would 
bi    a   reduced  curve  about  equivalent  to  curve  2. 

Fig.  2  show-  curves  of  the  potentials  at  the  ter- 
minals of  the  alternator,  produced  by  setting  the  ex- 
1  1!'  r  poles  in  a  variable  relation  to  the  winding  on 
the  generator.  Curve  1  represents  a  series  of  such 
potentials.  Starting  from  a  negative  value,  it  in- 
creasi  -  to  a  maximum  and  then  again  diminishes. 
If  the  machine  is  loaded  with  a  current  whose  power 
factor  is  less  than  unity,  the  maximum  effect,  as  well 
as  the  whole  curve,  is  reduced  and  is  shifted  to  cor- 
p  ;pond  with  the  lagging  current,  as  is  represented 
by  curve  3.  It  will  be  noticed  that  these  curves 
have  a  point  of  intersection  which  is  the  correct 
point  for  setting  the  exciter  fields,  since  at  this 
poinl  the  compounding  is  the  same  for  a  non-in- 
ductive  ioad  as  for  an  inductive  load.  The  curve  of 
a  load  with  a  power  factor  between  1  and  3  would 
fall  between  these  curves  and  intersect  curve  1  at 
the  same  point,  so  that  this  point  of  setting  re- 
mains approximately  true  for  all  values  of  power 
factor.  It  will  be  seen  from  these  curves  that  it  is 
bli  to  so  adjust  the  machine  that  it  will  com- 
pound for  a  higher  potential  with  an  inductive  load 
than  with  a  non-inductive,  or  vice  versa.  Curve  2 
represents  the  maximum  potentials  of  a  single-phase 
ioad, corresponding  to  about  75  per  cent,  of  the  three- 
phase  full  load  rating  of  the  machine  and  using 
the  same  series  transformer.  In  this  case  the  maxi- 
mum compounding  is  no1  »o  high  as  in  the  case  of 
i  lio.  phase  current.  This  curve  also  intersects  the 
three-phase  inductive  load  curve  3,  so  that  by  set- 
ting the  exciter  fields  to  the  intersection  of  these  two 


curves,  we  have  a  correct  compounding  for  a  non- 
inductive,  single-phase  load  and  for  an  inductive 
three-phase  load  of  a  given  power  factor,  which  is 
usually  about  85  per  cent. 

M 1  i.riPLE  Operation. 

When  machines  are  to  be  Operated  in  multiple,  the 
connections  are  made  to  equalizer  bars,  as  is  shown 
in  Fig.  3.  They  operate  in  this  way  very  satisfac- 
torily,  not  the  least  trouble  being  experienced.  It 
i-  possible  to  opeiate  machines  in  multiple  with 
different  potentials  on  the  exciter. 
Uses  of  Machinks 

These  generators  may  be  used  very  satisfactorily 
a-  smgle-phase  machines  for  a  lighting  load  on  two 
lines  and  motors  placed  between  the  lighting  ter- 
minals and  the  third  wire.  In  this  case  the  ma- 
chines are  adjusted  so  as  to  give  a  correct  potential 
on  the  lighting  circuit,  whether  the  load  is  due  to 
a  lighting  load  or  to  a  motor  load.  For  5mall  sta- 
tions this  is  a  very  desirable  method  of  installing 
a  plant,  as  only  a  single  lighting  circuit  is  neces- 
sary, ami  the  attention  given  to  the  machine  can 
be  reduced  to  a  minimum. 

A  second  method  of  installation  which  has  found 
considerable  favor  of  late  is  to  install  a  240-volt 
generator,  which  is  Y-connected  and  which  has  a 
fourth  wire  brought  out  from  the  common  connec- 
tion. The  lights  on  a  machine  of  this  sort  are- 
placed  between  the  neutral  wire  and  the  three  ter- 
minals of  the  machine,  arranging  the  lamps  so  as  to 
approximately  balance  the  load.  This,  however,  is 
not  very  essential,  as  the  unbalancing  effect  with 
this  arrangement  is  almost  negligible.  For  factory 
distribution  work  this  is  a  very  convenient  arrange- 


FIG.     I.       LARGE      CALCIUM      CARBIDE      PLANT    IX     BOSNIA. — 
PIPES    CARRYING    WATER    TO    POWER    HOUSE. 

ment,  as  no  transformers  are  needed  and  the  power 
and  lights  are  distributed  from  the  same  circuits 
with  a  minimum  amount  of  copper  and  with  almost 
perfect  regulation. 

The  usual  method  of  distributing  a  general  sys- 
tem of  lights  from  three-phase  generators  is  to 
transmit  the  current  over  the  line  by  means  of  three 
wires  and  to  transform  with  the  transformer  pri- 
maries connected  delta,  and  the  secondaries  Y,  con- 
necting the  Y  connections  with  a  neutral  wire,  and 
the  whole  to  a  system  of  secondary  mains,  and  ap- 
proximately balancing  the  lights  in  each  important 
installation.  In  this  way  a  very  efficient  distribu- 
tion of  the  power  is  obtained  with  a  minimum 
amount  of  copper,  and  the  generators  are  used 
to  the  best  advantage,  as  all  branches  are  fully 
loaded  and  motors  can  be  installed  at  any  point. 

In  large  installations  it  is  usual  to  have  potential 
regulators  in  each  branch,  to  take  care  of  slight 
unbalancing  that  may  occur.  These  regulators  may 
be  made  to  operate  automatically,  keeping  the  po- 
tential constant  at  some  distant  distributing  center,  if 
it  is  so  desired,  or  at  the  station.  Two  general  types 
of  potential  regulators  are  used  for  this  purpose — the 
magnetic  regulator,  which  is  used  on  smaller  sizes 
up  to  about  six  kilowatts,  and  the  compensator 
regulator,  which  is  used  on  large  sizes.  In  con- 
nection with  the  compensator  regulator,  an  ingeni- 
ous switch  has  been  devised,  which  snaps  from  point 
to  point,  carrying  current  momentarily  through  an 
arc.  which,  however,  is  interrupted  immediately 
when  the  second  contact  is  made 

Another  use  to  which  this  machine  can  be  put  is 
in  the  opt  ration  of  series  enelosed-arc  lamps,  which 
are  so  largely  coming  into  use  at  the  present  time 
in  connection  with  the  constant-current  transform- 
ers. Here  the  load  is  quite  inductive,  and  it  is  hard 
10  operate  with  incandescent  lights  without  hand 
regulation,  but  the  machine  takes  care  of  such  loads 
pi  1  Feclly. 

Conclusion. 

In  conclusion,  I  will  say  that  I  have  seen  a  75- 
kilowatt,   belied   machine   -tart   a   50  horsepower   in- 


duction motor  belted  to  another  machine,  so  that  it 
had  a  considerable  load,  with  a  fluctuation  so  brief 
on  the  lights  as  not  to  be  noticed  unless  it  was  es- 
pecially looked  for.  the  voltmeter  needle  swinging, 
perhaps,  five  volts  for  a  very  small  period  of  time — 
say,  one-tenth  of  a  second,  coming  back  again  to  its 
normal  voltage,  or,  in  fact,  to  a  higher  potential 
than  before,  on  account  of  the  compounding,  in  a 
surprisingly  short  time  On  observing  the  tachome- 
ter on  the  generator  under  these  conditions,  it  was 
found  that  it  also  fluctuated,  possibly  due  to  the 
stretching  of  the  belt  as  the  load  was  put  on;  thus 
my  conclusions  are  that  there  would  be  actually  no 
fluctuation  under  these  conditions  with  constant 
speed. 


Large  Calcium  Carbide  Plant  in  Bosnia. 

The  unreserved  statement  is  made  that  in  Europe 
during  the  last  two  years  more  than  40  different 
water-power  plants,  with  an  aggregate  of  more  than 
70,000  horsepower,  have  been  constructed  or  are 
in  course  of  construction    for  the  purpose  of  pro- 


FIG      2.       LARGE      CALCIUM      CARBIDE    PLANT     IN     BOSNIA  

POWER   STATION. 

ducing  calcium  carbide.  By  far  the  largest  of  these 
establishments  is  that  built  near  the  city  of  Jaitza, 
Bosnia  (Austro-Hungarian  monarchy),  by  the  com- 
pany formerly  known  as  Schuckcrt  &  Co.  of  Nurem- 
berg, Germany.  This  plant  began  operations  with 
8,000  horsepower  during  the  summer  of  1899.  A 
short  description  of  the  buildings,  as  well  as  of  the 
machinery,  will  be  of  interest,  especially  as  the  elec- 
tric power  in  this  instance,  in  contrast  to  most  of 
the  other  works  of  the  kind,  is  transmitted  by  means 
of  low-tension  alternating  current. 

The  plant  obtains  its  power  from  the  waters  of 
the  River  Pliva,  which,  near  the  old  Bosnian  city 
of  Jaitza,  falls  into  the  River  Verbas,  whose  waters 
swell  those  of  the  Save  and  flow  into  the  Danube. 
Near  the  Turkish  city  of  Jezero,  about  seven  miles 
above  Jaitza,  the  first  cataract  in  the  river,  17  feet 
in  height,  gives  power  to  drive  a  primitive  sawmill 
and  some  flour  mills.  The  Pliva  then  widens  into 
a  lake,  the  Great  Jezero  Lake,  so-called.  On  leav- 
ing this  lake  the  water  flows  through  a  valley  lined 
by  beautiful,  green-clad  rocks  and  into  the  Little 
Jezero  Lake.  The  difference  between  the  levels  of 
the  higher  and  lower  lakes  is  about  19  feet.  By 
other  cataracts  and  reaches  the  outflow  descends  to 
the    River   Verbas,    which   is   some  250   feet  lower. 


FIG.    5.        LARGE    CALCIUM    CARBIDE    PLANT    IN    BOSNIA. 

At  the  mouth  of  the  River  Pliva  the  quantity  of 
water  passing  at  the  driest  part  of  the  year  is  170 
cubic  feet  a  second,  while  the  volume  often  rises 
to  as  much  as  2,750  cubic  feet. 

Several  years  ago  the  question  of  utilizing  this 
line  water  power  was  taken  up  by  French  and  Swiss 
engineers,  but  without  any  practical  result.  In  the 
fall  of  1896  the  Schuckert  company  prepared  plans 
and  estimates  for  the  construction  of  a  plant,  and 
showed  conclusively  that  the  utilization  of  the  power 
offered  by  the  falls  from  the  Great  Jezero  Lake 
meant  the  obtaining  of  the  maximum  of  power  at 
the  least  possible  outlay.  The  first  proposition  was 
to  bore  a  tunnel  6,000  yards  long,  from  the  right 
bank  of  the  great  lake  through  the  rock  separating 
the  two  rivers.  This  water  was  to  be  led  into  a 
turbine  house  which  was  to  be  erected  on  the  left 
bank  of  the  Verbas,  a  short  distance  above  Jaitza. 
This  plan  was  given  up  for  two  reasons.  In  the 
lirst  place,  the  initial  outlay  would  have  been  too 
heavy,  and  in  the  second  place,  it  would  have  taken 
too  long  to  carry  out.  So  it  was  decided  instead  to 
build  a  canal  of  3,330  yards  long  (part  of  its  length 
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open  and  part  as  a  tunnel)  along  the  right  bank 
of  the  Pliva,  to  a  point  about  a  thousand  feet  above 
the  fall,  and  at  that  spot  to  erect  a  power  house. 

This  second  project  was  submitted  to  an  expert 
in  the  construction  of  waterpower  installations — 
State  Councillor  Revedy  of  Munich — who  pro- 
nounced it  feasible.  Thereupon  a  stock  company, 
the  Bosnian  Electric  company,  was  organized  to 
capitalize  the  undertaking,  and  the  firm  of  Schuckert 
&  Co.  commenced  operations  in  November,  1897. 
It  was  at  first  the  intention  of  the  Bosnian  Electric 


9,500  horsepower  at  the  turbines.  The  two  high- 
pressure  water  pipes  are  laid  under  the  beton  arches 
which  support  the  floor  of  the  power  house,  and 
conduct  the  water  to  two  rows  of  turbines,  which 
are  placed  along  the  length  of  the  engine  room.  On 
each  side  there  are  four  turbines  of  1,000  horsepower 
each,  and  one  of  650 — in  all  10  turbines  of  a  total  of 
9.300  horsepower. 

These  waterwheels,  as  well  as  the  tubes  and  the 
three  cranes  in  the  machine  room  (each  of  which 
has  a  capacity  of  15  tons)  were  erected  by  the  firm 


From  the  construction  and  position  of  the  tur- 
bines they  all  revolve  in  the  same  direction — that  is, 
toward  the  switchboard.  As  the  air  which  became 
heated  by  the  dynamos  blew  directly  against  the 
switchboard,  the  temperature  there,  on  warm  days, 
went  up  to  50  C.  so  a  ventilator  was  placed  in 
the  round  window  above  the  board,  and  this  ar- 
rangement has  been  found  satisfactory,  as  the  tem- 
perature has  been  greatly  reduced. 

In  order  to  give  a  clearer  idea  of  the  great  amount 
of  labor  involved  in  the  construction  of  the  works,  it 
should  be  mentioned  that  more  than  3,500,000  cubic 
feet  of  earth  and  rock  had  to  be  taken  out,  and  that 
almost  90,000  tons  of  Portland  cement  were  used 
for  the  beton  and  brick  work.  This  part  of  the 
work  alone  kept  .some  2,100  men  busy  from  No- 
vember, 1S97,  until  March.  1899.  It  is  asserted  that 
more  than  2,100  tons  of  copper  was  used  in  the 
electrical   equipment. 

The  entire  cost  of  the  works  was  about  $1,125,000. 
On  the  25th  of  March,  1899,  work  was  started  with 
2.000  horsepower.  Three  months  later  all  of  the 
eight  machines  were  in  operation  on  the  carbide 
fi'.rnaces. 
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company  to  use  2,000  horsepower  of  the  9,000  horse- 
power at  its  disposal  for  the  manufacture  of  natrium 
and  calcium  chlorate  and  another  1,500  horsepower 
for  the  calcium  carbide.  The  rest  it  was  proposed 
to  leave  in  reserve  for  such  other  industrial  under- 
takings as  might  spring  up  in  the  neighborhood. 
But  when  the  condition  of  the  carbide  market  be- 
came more  favorable  to  the  manufacturer  it  was 
decided  to  utilize  8,000  horsepower  for  that  object, 
and  to  build  a  chlorate  factory  for  the  remaining 
power.  The  latter  was  not  commenced  until  the 
fall  of  1S99,  and,  in  consequence,  is  still  in  course 
of  construction. 

The  Great  Jezero  Lake  forms  a  magnificent  natural 
reservoir  of  reserve  power  for  the  driving  of  this 
plant:  therefore,  the  dam  was  erected  just  above  the 
cataracts  by  which  the  water  enters  the  lower  lake. 

Triple  floodgates  of  wood  and  iron,  con- 
structed so  that  they  can  be  manipulated  by  one 
man,  close  the  entrance  to  the  canal.  In  order  to 
regulate  the  height  of  the  water  an  outlet  has  also 
been  built,  which  can  be  closed  by  triple  flood- 
gates. Thus,  the  level  of  the  lake  may  be  regulated 
when  there  is  a  rush  of  water.  The  greatest  care 
is  required  in  regulating  the  height,  as  the  rising 
of  the  water  to  the  extent  of  some  10  or  a  dozen 
inches  floods  one-half  of  Jezero.  To  avert  acci- 
dents a  watch  house  has  been  built,  in  which  a 
man  is  on  the  lookout  day  and  night.  A  telephone 
line  is  connected  with  the  turbine  house,  so  that 
the  floodgates  at  the  entrance  may  be  regulated  from 
the  power  plant,  according  to  the  amount  of  power 
required.  The  rising  of  the  water  is  automatically 
announced  by  a  float  in  the  lake,  which  is  connected 
by  electric  wire  with  an  alarm  bell  in  the  guard- 
house. 

The  total  length  of  the  canal  is  3,330  yards:  its 
section  is  60  square  feet,  and  the  fall  is  1:100. 
The  velocity  of  the  water  is  seven  feet  a  second. 
The  foundation  of  the  bed  of  the  fore  end  of  th; 
canal  is  laid  on  wooden  piles.  Where  the  ground 
is  firmer  it  is  of  Portland  cement  beton.  There  are 
no  less  than  15  tunnels,  with  a  total  length  of 
4.200  feet,  the  longest  one  being  630  feet  The 
tunnel  section  is  125  square  feet  The  bottom  and 
sides  are  of  beton,  with  a  lining  of  cement.  In 
places  where  the  rock  (which  consists  chiefly  of  lime- 
stone and  conglomerate)  was  not  strong  enough,  it 
was  strengthened  by  supports  of  beton.  On  the 
open  stretches  of  beton  there  are  four  bridges,  the 
largest  of  which  has  a  span  of  60  feet.  On  ac- 
count of  the  great  velocity  of  the  water  it  was 
found  necessary  to  give  the  curves  a  radius  of  - 
500  feet. 

At  its  end  the  canal  widens  out  and  forms  the 
"upper  water,"  from  which  two  pipes  of  iron  plate 
CFig.  1),  with  an  inner  diameter  of  five  feet,  carry 
the  water  to  the  pow-er  station  (Fig.  2).  The  left 
wall  of  the  water  chamber,  or  "upper  water,"  is  so 
constructed  that  the  water  can  run  over  it  and  pass 
through  a  steep  canal,  the  bottom  of  which  is  in 
ledges,  into  the  Pliva.  The  head  of  water  is  about 
230  feet,  to  which  must  be  added  20  feet  of  suction, 
giving,  in  all,  250  feet,  which  is  equivalent  to  about 


of  Ganz  &  Co.  of  Budapest.  The  turbines  are  the 
Francis  type,  and  are  made  of  cast-iron,  with  hori- 
zontal axles. 

The  regulation  of  the  water  is  achieved  by  means 
of  adjustable  guide-bars  of  the  so-called  Fink  sys- 
tem. A  large  throttle-valve  is  placed  in  the  space 
between  the  throttle-pipe  and  the  turbine,  and  can 
be  manipulated  from  the  machine  room  by  means 
of  suitable  gearing.  Owing  to  the  great  variations 
in  the  level  of  the  river  it  was  found  necessary  to 
place  the  turbines  unusually  high,  the  height  of 
suction  being  22  feet.  By  means  of  electric  band- 
coupling  of  Zodel's  patent  (also  built  by  Ganz  of 
Budapest),  the  power  is  transmitted  from  the  tur- 
bines to  the  axle  of  the  dynamo. 

The  eight  larger  turbines  are  furnished  with  elec- 


Electric-railway  Progress  in  Cuba. 

Mr.  William  Doull  of  Montreal,  who  is  largely 
interested  in  electric  and  steam  railways  in  Cuba, 
and  who  is  one  of  the  syndicate  now  controlling  the 
street-railway  franchises  in  Havana,  has  just  re- 
turned from  Cuba.  He  is  very  enthusiastic  over  the 
possibilities  which  the  development  of  Cuba  affords, 
and  declares  that  he  knows  of  no  place  where  a  man 
of  limited  capital  can  more  advantageously  settle. 
Mr.  Doull  said  that  he  went  to  Cuba  for  the  purpose 
of  opening  the  Cuban  electric  railway,  an  enterprise 
in  which  several  Halifax,  N.  S.,  and  Montreal  capi- 
talists are  interested.  The  enterprise  is  showing  re- 
sults fully  up  to  the  most  sanguine  expectations  of 
its  promoters,  the  net  receipts  for  the  first  month 
after  opening  being  between  $5,000  and  $6,000.  The 
company  owrns  the  ferry  between  Havana  and  Regla. 
From  Regla  the  company  has  constructed  an  elec- 
tric railway  three  miles  to  the  city  of  Guanabacoa. 
where  a  large  number  of  Havana  people  have  resi- 
dences. The  Cuban  Electric  company  is  laying  out 
a  pleasure  park  at  Guanabacoa,  and  it  will  be  elec- 
trically lighted  and  contain  all  the  attractions  pos- 
sible, the  purpose  being  to  make  it  a  cheap  pleasure 
resort  for  the  evenings.  As  there  is  nothing  of  the 
sort  in  crowded  Havana  or  vicinity,  the  company 
expects  large  earnings  from  this  source.  In  the 
company's  electric  street  railway  at  Havana  rapid 
progress  is  reported  by  Mr.  Doull  as  being  made, 
and  several  miles  of  line  has  already  been  constructed. 
If  nothing  unforeseen  occurs,  the  road  will  be  com- 
pleted by  November  1st  next.  Mr.  A.  F.  Gault  of 
Montreal  is  the  president  of  the  Cuban  Electric 
Railway  company. 


Death  of  A.  F.  Breed. 

Lynn,  Mass.,  May  25. — Hon.  Amos  Franklin 
Breed,  one  of  the  leading  business  men  of  Massa- 
chusetts, died  last  Tuesday  evening  at  his  residence 
in  this  city.  He  was  69  years  of  age,  and  most  of 
his  active  life  had  been  passed  in  the  "Shoe  City." 


FIG      4.       LARGE    CALCIUM    CARBIDE    PLANT    IN 

trie  regulators,  which,  by  means  of  magnets,  can  be 
operated  from  the  switchboard.  Fig.  3  shows  the 
construction  of  these  regulators. 

The  alternating-current  machines  (Fig.  4)  are 
built  after  Schuckert's  usual  type,  with  rotating  steel 
magnets.  Owing  to  the  comparatively  short  dis- 
tance to  the  carbide  works  (about  330  feet),  and 
also  because  the  firm  of  Ganz  &  Co.  owns  a  patent 
for  alternating-current  transformers,  the  power 
transmission  has  been  arranged  with  such  a  low  ten- 
sion that  it  may  be  used  directly  at  the  electric 
furnace.  A  view  of  the  carbide  works  is  given  in 
Fig.  5- 


BOSNIA. — ALTERNATORS   IN    POWER    HOUSE. 

Electrical  enterprises  had  received  especial  encour- 
agement from  him,  and  he  was  president  of  the 
recently  consolidated  Massachusetts  Electric  Com- 
panies, which  absorbed  upward  of  a  dozen  impor- 
tant seashore  street-railway  lines  north  and  south 
of  Boston  last  year.  He  had  been  a  state  senator 
and  Republican  presidential  elector,  and  was  presi- 
dent and  director  of  several  banks,  director  in  the 
Revere  Beach  Railroad,  also  in  the  local  gas  and 
electric-light  company,  was  a  thirty-third  degree 
Mason  and  prominent  in  social  circles.  The  funeral 
to-day  was  attended  by  eminent  men  from  all  parts 
of  the  state.  B. 
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The  friends  of  the  Western  Electrician  will  be 
interested  in  the  announcement  that  an  arrange- 
ment has  been  made  whereby  this  journal  will  have 
an  office  in  England.  The  new  office  is  in  charge 
of  Mr.  \V.  H.  Boffcy,  an  experienced  newspaper 
man,  and  is  located  at  44  Fleet  street,  London,  E.  C. 
The  Western  Electrician  will  be  on  file  in  the  Lon- 
don office,  and  business  relating  to  advertisements 
and  subscriptions  may  be  transacted  there  as  well  as 
at  the  American  offices.  It  is  hoped  that  the  new 
office  will  prove  a  convenience,  both  to  Americans 
traveling  abroad  and  to  subscribers  and  patrons 
residing  in  Europe. 


In  their  annual  report,  as  of  December  31,  1899, 
the  directors  of  the  Erie  Telegraph  and  Telephone 
company  state  that  on  that  date  "there  were  39 
companies  in  the  United  States,  of  which  the  Erie 
system  operated  five."  This  assertion  refers  to  tele- 
phone companies,  of  course,  else  it  would  not  mean 
anything.  It  ignores  entirely  the  large  number  of 
Independent  telephone  companies  in  operation  on 
the  date  mentioned;  and  it  is  a  curious  commentary 
on  the  mutations  of  human  events  that  since  that 
lime  the  entire  Erie  system  has  been  absorbed  by 
one  of  the  non-Bell  companies  so  loftily  passed 
over.  The  report  shows  the  undoubted  enterprise 
and  success  of  President  Glidden  and  his  associates 
in  extending  the  business  of  the  Erie  companies, 
and  is,  on  the  whole,  of  much  interest;  but,  in  view 
of  late  developments,  the  Bell  exclusiveness  of  the 
telephone  statistics  given  is  rather  absurd. 


Writing  on  May  14th,  a  correspondent  of  the 
Western  Electrician  in  Paris  says:  "The  exposition 
has  been  open  one  month,  and  at  present  the  Amer- 
ican section  in  the  Electricity  building  has  current 
for  neither  light  nor  power,  and,  what  is  worse,  no 
definite  information  is  obtainable  as  to  the  exact 
date  when  current  will  be  available.  The  delay  is 
the  fault  of  the  French  commission.  Many  of  the 
exhibitors  are  much  annoyed  by  this  backwardness. 
The  exhibitors  who  are  ready  wish  to  operate  their 
exhibits,  and  the  exhibitors  who  are  behind  with 
their  installations  wish  to  work  nights  and  get  in 
shape   at  the   earliest  possible   moment." 

This  tallies  with  the  statements  in  a  recent  article 
in  l'lndustrie  Electrique  of  Paris,  in  which  intending 
visitors  are  warned  that  all  the  installations  and  ex- 
hibits in  the  electrical  section  will  not  be  completed 
before  June   15th. 

Delays  in  completing  large  exhibitions  like  that  in 
Paris  are  proverbial,  but  the  failure  to  provide  light 
after  the  opening  date,  so  that  the  work  of  installing 
exhibits  at  night  might  be  undertaken  where  neces- 
sary, seems  inexcusable.  There  were  well-remem- 
bered delays  at  the  opening  of  the  Chicago  expo- 
sition in  1893,  but  the  electrical  staff  had  at  least 
provided  light,  so  that  work  could  be  carried  on 
at  night.  At  the  last  it  became  a  herculean  task 
to  get  the  plant  ready  for  operation  on  a  large  scale 
by  the  time  set;  but  the  thing  was  done  by  a  great 
effort.  In  Paris  they  take  life  easier  and  are  only 
slightly  disturbed  by  a  few  months'   delay. 


We  do  not  believe  the  municipal-ownership  prob- 
lem was  ever  discussed  so  fearlessly  and  earnestly 
in  any  gathering  of  central-station  men  as  at  last 
week's  convention  of  the  National  Electric  Light 
association.  Lieutenant  J.  B.  Cahoon,  subsequently 
elected  president  of  the  association,  in  his  paper  on 
"Uniform  Accounting,"  said:  "I  doubt  if  there  are 
in  this  whole  association  a  dozen  members  who  real- 
ize fully  the  gravity  of  the  present  situation  for  the 
private  ownership  of  public  utilities.  The  question 
is  taking  on  a  new  .form.  *  *  *  *  There  lie 
open  before  us  the  two  paths — municipal  ownership 
or  private  ownership  under  state  regulation.  We 
certainly  do  not  want  municipal  ownership;  there- 
fore let  us  prepare  to  accede  gracefully  to  the  other 
course;  and  not  only  that,  but  let  us  help  it  along. 
In  that  lies  our  salvation." 

These  are  outspoken  utterances,  but  not  more  so 
than  the  remarks  of  Mr.  Samuel  Insull  of  Chicago, 
in  discussing  Lieutenant  Cahoon's  paper.  "The  real 
base  of  all  the  trouble  of  our  electric-light  companies 
is  a  lack  of  appreciation  of  what  constitutes  cost," 
said  Mr.  Insull.  Again:  "There  is  not  the  slightest 
objection  to  public  accounts.  We  have  everything 
to  gain  and  nothing  to  lose  by  the  publication  of 
our  accounts."     And   further:     "If  we  cannot  stop 


this  agitation  of  the  municipal-ownership  question, 
this  system  of  public  reports  would  go  a  long  way 
toward  giving  us  protection  in  the  enjoyment  of  our 
business,  and  put  municipalities  in  the  position  that 
if  they  want  to  go  into  our  line  of  business,  they  must 
do  it  by  the  exercise  of  the  right  of  eminent  do- 
main and  condemn  our  property  and  purchase  it  at 
a  fair  valuation." 

These  are  plain  words  and  show  that  the  thought- 
ful central-station  men  entertain  no  illusions  about 
the  strength  of  the  municipal-ownership  sentiment. 
We  believe  that  Mr.  Insull  is  right,  and  that  the  re- 
lations of  the  central  station  and  the  community 
should  be  on  the  basis  of  perfect  frankness.  Mak- 
ers of  light  should  not  fear  the  light.  Let  the  com- 
panies arrange  a  uniform,  equitable  system  of  ac- 
counts, and  then  show  the  figures  to  all  the  world. 
Honest  men  doing  an  honest  business  have  nothing 
to  apprehend  from  publicity. 


The  question  whether  lightning  rods  protect  is 
one  that  does  not  admit  of  a  definite  answer.  It 
all  depends  on  the  character  and  location  of  the 
building,  the  construction  of  the  system  of  protec- 
tion and  the  character  of  the  'earth  connection. 
However,  the  consensus  of  the  best  opinion  is  that, 
properly  planned,  a  lightning-conductor  system  is 
of  essential  service  in  the  protection  of  exposed  budd- 
ings. 

Some  years  ago  Lord  Kelvin  (then  Sir  William 
Thomson)  said:  "We  have  very  strong  reason  to 
feel  that  there  is  a  very  comfortable  degree  of  secur- 
ity, if  not  of  absolute  safety,  given-to  us  by  lightning 
conductors  made  according  to  the  present  and  or- 
thodox rules."  In  a  bulletin  of  the  United  States 
Weather  Bureau,  issued  last  summer,  was  this  state- 
ment: "All  barns  and  exposed  buildings  should 
have  lightning  rpds.  Ordinary  dwelling-houses  in 
city  blocks  have  not  the  need  for  rods  that  scat- 
tered houses  in  the  country,  and  especially  if  on 
hillsides,  have."  Again,  it  was  stated  in  this  bulletin ; 
"The  great  majority  of  flashes  in  our  latitudes  are 
not  so  intense  but  that  a  good  lightning  rod,  well 
earthed,  makes  the  most  natural  path  for  the  flash." 
Mr.  Killingworth  Hedges,  in  a  paper  on  "The  Pro- 
tection of  Public  Buildings  from  Lightning,"  read 
before  the  Royal  Institute  of  British  Architects  in 
April,  recommends  lightning  protection  for  all  new 
public  buildings.  Mr.  Hedges  remarks,  however, 
that  it  is  almost  impossible  to  draw  up  a  set  of  rules 
to  be  universally  applicable.  Each  building  should 
be  carefully  studied,  first,  as  regards  its  position 
with  respect  to  neighboring  structures;  second,  as 
to  the  disposition  of  the  metal  employed,  and,  third, 
with  reference  to  the  subsoil  and  its  suitability  for 
earthing  the  conductors. 

In  Mr.  Hedges'  paper  is  an  account  of  his  rear- 
rangement of  the  lightning  conductors  attached  to 
St.  Paul's  Cathedral,  London.  It  is  interesting  to 
note  that  the  original  lightning-rod  system  at  St. 
Paul's  was  erected  by  the  Royal  Society  about  144.' 
years  ago.  In  1872  this  was  superseded  by  a  new 
set  of  conductors,  considered  to  afford  the  most 
advanced  system  of  protection  at  that  time.  It  was 
this  system  that  Mr.  Hedges  rearranged.  The  plan 
recommended  by  him,  taking  into  consideration  the 
large  amount  of  copper  cable  already  disposed  about 
the  building,  was  to  run  three  new  cables  from  the 
metalwork  of  the  framework  supporting  the  cross 
to  the  roof  of  the  dome  (making  interconnection 
with  the  iron  supports  of  the  structure);  there  con- 
necting them  with  the  eight  existing  conductors,  and 
reuniting  them  at  the  base  of  the  dome  to  the  ex- 
isting system,  which  is  increased  by  running  a  new 
one-half-inch  seven-ply  copper  cable  on  the  top  of 
a  parapet  entirely  around  the  building.  From  this 
horizontal  conductor,  aigrettes,  consisting  of  five 
pointed  copper  rods,  were  teed  at  intervals  by  means 
of  special  brass  boxes  tinned  inside,  into  which  the 
cable  was  placed.  The  author  slated  that  this  installa- 
tion should  not  be  taken  as  a  model  one,  except, 
perhaps,  with  reference  to  similar  ecclesiastical  struc- 
tures, which  do  not  lend  themselves  very  readily  to 
the  improved  methods  of  protection. 

So  we  may  conclude  that  lightning  conductors 
intelligently  designed  and  placed  are  useful.  Build- 
ings equipped  with  conductors  may  be  struck,  but 
they  are  likely  to  suffer  little  damage  as  compared 
with  buildings  without  protection.  It  is  believed, 
however,  thai  there  is  no  such  thing  as  a  definite 
protected  area,  and  in  the  case  of  each  important 
structure  to  be  protected  the  local  conditions  should 
be  studied  with  some  care. 
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Operating  Economies  in  Central-station 
Practice.1 

Samuel  Scovil,  Cleveland  (to  Mr.  Abbott):  What 
would  be  your  opinion  on  the  question  of  automatic 
stokers? 

W.  L.  Abbott,  Chicago:  They  show  better  re- 
sults than  hand  tiring.  They  can  be  made  to  show 
any  kind  of  results,  but  it  does  not  require  as  much 
skill  to  operate  an  automatic  stoker  and  get  good 
results  as  it  does  to  get  good  results  in  hand  firing. 

Professor  W.  E.  Goldsborough,  Lafayette,  Ind.: 
I  think  the  point  which  Mr.  Abbott  made  in  regard 
to  encouraging  young  men  by  holding  out  to  them 
some  prospect  of  advancement  is  an  important  one. 
I  believe  you  could  almost  double  the  efficiency  of 
any  young  man  in  your  employment  by  having  him 
feel  that  he  has  an  interest  in  the  business — an  in- 
terest which  will  give  to  him  in  years  to  come  a 
better  position.  I  think  that  is  beyond  dispute, 
and  any  man  who  ever  tried  that  method  of  hand- 
ling young  men  will  bear  me  out  in  what  I  say. 

There  is  another  quite  important  point  to  which 
Mr.  Abbott  called  attention,  the  matter  of  adjusting 
the  number  of  boilers  in  a  station  to  the  work  which 
the  boilers  have  to  perform.  I  have  frequently 
noticed  one  of  the  prime  defects  in  station  manage- 
ment has  come  from  this  fact  of  heating  up'  water 
and  boiler  iron  without  getting  any  return  for  the 
coal  so  expended,  and  in  some  cases  it  has  been  dem- 
onstrated beyond  a  doubt  that  several  thousand  dol- 
lars could  be  saved  each  year  by  simply  giving 
attention  to  this  one  matter  of  adjusting  the  boiler 
capacity  to  the  load  upon  the  station. 

H.  L.  Doherty,  New  York:  There  was  one  point 
1  was  particularly  interested  in,  and  that  was  the 
statement  that  flue  gases  could  be  easily  tested  ?nd 
analyzed.  In  about  100  central  stations  with  which 
I  am  familiar  there  is  not  one  in  which  they  make 
an  analysis  of  flue  gases  at  regular  intervals,  and 
if  they  ever  analyze  them  at  all  it  is  a  very  unusual 
thing.  I  would  like  to  see  some  of  the  members 
of  this  association  put  on  a  committee  to  tell  us 
how  to  operate  boilers  and  analyze  the  flue  gases. 
In  one  plant  with  which  I  am  acquainted  the  flue 
gas  is  analyzed  by  the  firemen,  or  at  least,  deter- 
minations are  made  for  carbon  dioxide,  and  from 
that  they  conclude  there  are  other  conditions,  which 
they  may  safely  assume.  I  am  not  familiar  with  their 
exact  method,  but  in  general  it  is  simply  that  they 
draw  a  certain  portion  of  their  flue  gas  and  they 
pass  it  through  an  alkaline  solution,  which  absorbs 
the  CO;,  and  the  difference  in  volume  before  and 
after  this  treatment  represents  the  amount  of  car- 
bonic-acid gas  which  was  -produced.  I  have  not 
seen  the  economcter  Mr.  Abbott  speaks  of, 
but  have  for  several  years  adopted  an  old  gravity 
balance,  which  I  have  used  for  that  purpose,  going 
a  little  further  and  making  it  a  recording  instrument. 

In  the  smallest  cenfal  stations  I  doubt  if  any  great 
effort  ought  to  be  made  to  economize  in  the  matter 
of  oil  and  waste.  It  often  forms  almost  an  insig- 
nificant item.  Boiler  fuel  has  always  been  believed 
to  be  the  most  important  thing  we  should  economize 
on,  and  it  certainly  represents  the  biggest  part  of 
our  actual  operating  expenses,  and  Mr.  Abbott,  in 
calling  especial  attention  to  the  boiler  results,  not 
engine  results,  has  done  a  service  to  the  entire 
electrical  fraternity.  The  amount  of  saving  engi- 
neers can  make  on  engines  is  small,  compared  with 
the  amount  of  saving  which  can  be  made  on  the 
boilers.  Where  no  effort  is  made  to  determine  the 
efficiency  of  the  average  boiler,  it  is  apt  to  run  below 
40  per  cent.;  but  with  a  load  curve  such  as  Mr.  Ab- 
bott enjoys,  he  should  be  able  to  get  a  boiler  effi- 
ciency of  over  70  per  cent.  His  statement  that  the 
coal  having  the  greatest  heating  value  per  financial 
unit  of  value  should  be  selected  is  a  point  in  which 
I  can  hardly  agree  with  him.  I  think  he  must  go 
back  and  take  that  class  of  coal  which  will  give  the 
greatest  amount  of  steam  for  a  given  financial  value; 
and  I  have  found  that  you  cannot  make  a  cal- 
orimeter test  of  your  coal,  and  be  sure  that  you 
are  going  to  get  the  same  volume  of  heat,  that  is, 
that  3rou  arc  going  to  transfer  a  given  percentage 
into  useful  heat.  Many  coals  which  are  not  high 
in  quantity  of  heating  value  are  much  higher  in  their 
efficiency,  because  you  get  a  much  higher  flame  tem- 
perature and  produce  a  great  activity  in  your 
furnace,  which  enables  you  to  reduce  your  over- 
vemilation.  Mr.  Abbott  did  well  when  he  tried  to 
impress  on  the  members  the  great  source  of  loss  in 
over-ventilation.  If  just  the  correct  amount  of  air 
could  be  used,  so  that  the  gases  could  have  contact 
with  it  without  absorbing  the  surplus  of  it,  we  could 
probably  double  the  temperature  that  they  now  fur- 
nish. 

Professor  D.  C.  Jackson,  Madison,  Wis.:  Mr.  Ab- 
bott handles  a  large  station,  and  his  conditions  are 
different  from  those  of  the  average  station.  Even 
in  a  smaller  station,  a  reasonably  good  fireman  can 
readily  get  eight  per  cent,  of  carbon  dioxide  in  his 
flue  gas;  he  ought  to  do  so;  but  yet  I  am  safe  in 
saying  that  probably  the  average  of  the  stations  will 
not  reach  five  per  cent.  That  is  due  to  the  fact  that 
the  fireman  does  not  know  these  things,  and  the 
station  managers  have  not  recognized  the  advantage 
of  coaching  their  firemen.  A  large  amount  of  money 
can  be  lost  between  the  coal  pile  and  the  furnaces. 
That  is  the  point  which  Mr.  Abbott  has  raised.  If 
the  coal  is  put  in  the  furnace  with  the  proper  pro- 
portion of  air.  and  in  the  proper  manner  with  suffi- 

1.  Abstract  o£  discussion  of  paper  read  by  Mr.  W.  L  Abbott 
before  the  National  Electric  Light  association.  May  zz,  1900,  and 
printed  in  the  Western  Electrician  labt  week. 


cient  uniformity,  a  great  saving  can  be  effected. 
In  regard  "to  the  automatic  mechanical  stokers,  they 
ought  to  do  better  work  than  hand  firing,  except  that 
hand  firing  which  is  done  in  the  most  careful  man- 
ner, which  no  human  organization  can  keep  up 
through  an  eight-hour  shift.  On  the  other  hand, 
I  have  seen  many  small  plants,  with  1,000  horse- 
power or  less,  with  automatic  stokers,  where  the 
flue-gas  analysis  showed  not  more  than  two  per  cent, 
of  carbon  dioxide,  and  it  is  not  an  unusual  thing 
to  find  less  than  five  per  cent,  of  carbon  dioxide 
in  flue  gas  of  plants  using  automatic  stokers  where 
careful  supervision  is  not  carried  out.  I  am  not  pre- 
pared to  speak  in  regard  to  the  larger  plants.  The 
fuel  is  a  very  large  lump  in  the  total  operating  ex- 
penditures. Consequently,  if,  by  increasing  our  car- 
bon dioxide  from  five  per  cent,  on  an  average  to 
eight  per  cent,  or  a  little  better,  we  can  save  from 
10  to  20  per  cent.,  or,  perhaps,  even  more  of  the 
coal  used,  it  means  the  difference  between  getting 
along  on  our  uppers  and  a  goodly  sum  of  money 
at  the  end  of  each  year.  The  fact  is  that  fuel  gases 
can  be  analyzed  very  readily,  even  though  the  auto- 
matic device  spoken  of  by  the  author  of  the  paper 
is  not  used;  there  are  types  of  fuel-gas  products 
which  can  be  used  very  readily  by  any  good,  intel- 
ligent fireman  who  has  been  given  a  little  instruc- 
tion. Of  course,  they  are  not  continuous  in  their 
record;  they  do  not  show  the  record  all  the  time. 
They  are  of  the  type  in  which  now  and-  then  only 
test  a  sample  of  the  fuel  gas  and  analyze  it.  Such 
a  device  is  first-rate,  but  is  not  as  good  as  a  device 
which  shows  the  record  continuously,  because  with 
the  record  before  him  always,,  the  fireman  will  do 
his  best  at  all  times. 

J.  B.  Cahoon,  Syracuse,  N.  Y.:  I  would  like  to 
know  how  you  analyze  these  gases.  I  think  many 
of  the  small-station  managers  would  be  glad  if  you 
would  give  them  a  little  detail  in  regard  to  your 
method  of  analyses. 

Mr.  Abbott:  I  think  Mr.  A.  Bement,  who  is  pres- 
ent, could  tell  us  more  about  it  than  anyone  else. 

A.  Bement,  Chicago :  We  ascertain  conditions 
with  the  instrument  mentioned  by  Mr.  Abbott  in  the 
following  manner:  If  the  conditions  prevailing  are 
those  of  a  thin  fire  or  a  strong  draft  and  the  indi- 
cation of  carbon  dioxide  shown  by  the  econometer 
is  low,  it  is  an  indication  of  an  excess  of  air.  If,  on 
the  other  hand,  the  fire  is  thick  or  the  draft  low, 
and  the  indication  is  low,  it  is  proof  of  incomplete 
combustion.  The  reasons  are  that  in  the  first  case 
the  total  volume  of  gases  is  increased,  owing  to  the 
large  amount  of  air  present  and  which  is  not  used, 
causing  the  carbon  dioxide  to  be  small  in  amount  in 
relation  to  the  total  volume;  second,  the  carbon  di- 
oxide is  less  with  incomplete  combustion,  because 
carbon  goes  to  carbon  monoxide  instead  of  to  car- 
bon dioxide.  If  the  indications  of  the  instrument 
are  irregular,  as  shown  by  Fig.  8  (Western  Elec- 
trician, May  26,  1900,  page  336),  it  shows  an  uneven 
condition  which  may  be,  and  usually  is,  accompanied 
by  both  an  excess  of  air  and  incomplete  combustion. 
If  the  highest  carbon  dioxide  obtainable  in  a  fur- 
nace is  15  per  cent.,  and  the  instrument  indicates 
less  than  this,  it  is  apparent  that  something  is  wrong, 
and  any  change  in  firing  conditions  is  immediately 
and  automatically  indicated. 

Mr.  Doherty:     How  about  the  chemical  analysis? 

Mr.  Bement:  For  a  chemical  analysis  we  use  the 
absorbing  econometer,  the  Orsatt  apparatus — a  mod- 
ified or  improved  form  of  the  Orsatt — which  I  con- 
sider has  some  advantages.  I  have  also  used  a 
method  by  which  it  was  possible  to  gather  a  gas 
sample  and  make  analysis  for  carbon  dioxide  and 
carbon  monoxide  at  two-minute  intervals.  I  found, 
however,  that  the  method,  which  is  excellent  where 
there  is  little  oxygen  present,  is  not  satisfactory  when 
oxygen  exceeds  about  three  per  cent.  The  absorb- 
ing econometer  is  a  very  simple  instrument;  it  is 
used  for  carbon-dioxide  determination,  and  is  em- 
ployed where  the  gravity  instrument  is  not  available. 
The  gas  is  pumped  into  a  measuring  and  absorbing 
chamber,  where  it  is  confined,  and  by  the  move- 
ment of  a  partition  the  gas  is  brought  in  contact 
with  the  reagent  and  the  reduction  in  volume  is  indi- 
cated on  a  graduated  tube  by  a  water  column  at 
atmospheric  pressure.  This  is  the  most  rapid  of  all 
chemical  instruments.  I  have  been  able,  by  its 
use,  to  determine  carbon  dioxide  at  one-minute  in- 
tervals, while  riding  on  the  front  end  of  a  locomotive, 
and  also  to  make  75  analyses  and  75  observations 
of  temperature  of  escaping  gases,  and  make  a  record 
of  each  in  75  minutes. 

Mr.  Doherty:  I  understand,  then,  you  only  make 
that  analysis  for  carbon  dioxide,  and  do  not  make 
an  analysis  for  either  oxygen  or  carbon  monoxide? 

Mr.  Bement:  Usually,  yes.  The  carbon-dioxide 
determination  is  so  easily  and  rapidly  obtained  that 
it  is  more  useful  than  more  eloborate  analysis. 

Mr.  Doherty:  I  agree  that  you  can  make  an  anal- 
ysis of  carbon  dioxide  which  will  give  a  good  indi- 
cation of  the  results  you  are  getting,  but  as  over- 
ventilation  or  under-ventilation  will  both  reduce 
your  gravity,  you  cannot  be  certain  unless  you  ana- 
lyze them  free  of  oxygen  and  carbon  monoxide,  and 
I  thought  possibly  you  had  some  simple  method 
whereby  these  determinations  can  be  readily  made. 
Even  if  the  determinations  are  made  only  periodic- 
ally, and  constant  determinations  made  by  means,  of 
gravity,  there  is  no  reason  why  we  cannot  get  very 
greatly  better  results. 

Mr.  Bement:  We  always  employ  the  more  elab- 
orate methods  of  analysis  where  it  appears  that  such 
are  the  best  means  to  obtain  the  desired  information, 
and  these  investigations  would  not  be  confined  to 


the  two  carbon  dioxides  and  oxygen  if  there  were 
occasion  to  go  further,  but  would  be  extended  to 
hydrogen  and  hydrocarbon  compounds.  The  only 
rapid  method  of  determining  carbon  monoxide  that 
I  am  aware  of  is  that  which  I  employ.  It  is  very 
expensive  and  rather  difficult,  and  the  cost  of  the 
apparatus  was  about  $200,  and  while  very  interest- 
ing, I  consider  that  it  can  have  no  industrial  applica- 
tion. The  simplest  methods  are  always  to  be  de- 
sired, and  if  such  give  the  best  results,  they  are 
preferable  to   more  elaborate  laboratory  methods. 

Mr.  Doherty:  In  the  last  two  or  three  years  there 
has  been  developed  in  Europe  a  gas  process  called 
the  Delwick  process.  Its  operating  methods  some- 
what disturb  our  theories  on  the  combustion  of  fuel. 
They  start  in  with  a  fuel  body  of  about  three  feet 
eight  inches,  and  they  find  that  by  determining  the 
velocity  of  their  blast  they  can  drive  air  through 
that  three  feet  eight  inches  of  incandescent  fuel  and 
produce  more  than  go  per  cent,  of  the  carbonic-acid 
gas  which  we  would  theoretically  figure.  I  think 
that  will  be  apt  to  surprise  any  man  who  confines 
his  work  to  boiler  firing.  They  have  demonstrated 
time  and  time  again,  with  44  inches  of  incandescent 
fuel,  that  they  can  by  regulating  their  blast  produce 
nearly,  the  theoretical  amount  of  CO?.  There  is  no 
question  they  have  obtained  results  with  this  sys- 
tem that  have  never  been  equaled  in  boiler  firing. 
I  therefore  move  that  a  committee  be  appointed  to 
determine  the  best  methods  for  analyzing  fuel  gas. 

The  motion  was  put  and  carried. 

Mr.  Abbott:  I  think  if  Mr.  Doherty  gets  his 
apparatus  for  analyzing  flue  gases  in  operation  be- 
fore the  committee  makes  its  final  report,  there  will 
be  no  question  but  that  it  will  be  the  apparatus  rec- 
ommended, for  I  cannot  think  of  any  device  which 
would  be  more  useful  or  more  readily  applied  in  any 
steam  plant  than  such  a  means  of  keeping  tab  on 
the  fireman.  The  recording  steam  gauge  is  a  great 
thing,  but  if  we  had  a  device  which  would  check 
up  the  efficiency  of  the  fireman  as  well  as  the  pres- 
sure, there  would  be  no  steam  plant  which  would 
be  without  it.  The  average  plant  which  will  burn 
$500  worth  of  coal  in  a  month  could,  by  such  a 
device,  save  not  less  than  20  per  cent,  of  it.  One 
speaker  complimented  me  on  the  load  curve  we 
are  able  to  show  and  suggested  we  have  an  efficiency 
of  possibly  70  per  cent.  While  I  think  we  have  a 
good  efficiency,  as  far  as  efficiency  goes,  speaking 
candidly,  when  anyone  asks  me  what  it  is,  I  am 
ashamed  to  tell  them,  because  efficiencies  are  so  lit- 
tle understood — the  actual  results  you  get  in  24 
hours  are  so  little  understood — that  if  you  would 
tell  anyone  candidly  what  the  results  actually  ob- 
tained are,  they  would  set  you  down  at  once  as  a 
very  poor  manager.  I  do  not  think  the  average 
results  in  the  plants  throughout  the  country,  as 
someone  suggested,  are  over  40  per  cent,  of  the 
efficiency  of  the  coal.  By  careful  valve  setting,  you 
might  be  able  to  make  an  addition  of  five  per  cent. 
in  the  extreme  in  the  results  obtained  by  an  analysis, 
or  by  selection  of  transformers,  at  considerable  ex- 
pense, you  might  save  an  equal  amount;  but  there 
goes  on,  from  day  to  day,  unobserved,  and  without 
causing  any  concern,  a  loss  at  a  place  where  there 
is  a  possibility  of  saving  not  less  than  30  per  cent. 
in  many  cases,  20  per  cent,  in  the  average  case, 
which  is  in  the  form  of  fuel  consumed  and  the  labor 
which  it  costs  to  handle  that  fuel.  This  does  not 
cause  anyone  any  anxiety,  but  if  it  occurred  where 
it  could  be  seen,  as  in  the  case  of  losing  a  couple 
of  gallons  of  oil  a  da}',  or  in  the  throwing  away  of 
a  few  pounds  of  dirty  waste,  it  would  set  the  man- 
ager to  work  at  once  to  make  a  saving.  It  is  a 
great  illustration  of  the  saying,  "saving  at  the  bung- 
hole  and  wasting  at  the  spigot." 

W.  F.  White,  Cincinnati:  The  advantage  of  the 
mechanical  stoker  lies  very  largely  in  the  saving 
of  labor  rather  than  in  the  saving  of  fuel.  But  I 
believe,  for  an  average  of  the  whole  country,  skill- 
ful hand  firing  with  a  properly  set  boiler  will  show 
a  better  evaporation  per  pound  of  coal  than  the 
average  mechanical  stoker;  and  while  the  saving 
in  labor  is  overbalanced,  probably  overbalanced 
several  times,  in  the  extra  amount  of  coal  consumed, 
the  small  station  manager  has  to  recognize  the  fact 
that  he  cannot  make  a  saving  in  the  amount  of 
labor  in  the  boiler  room.  The  amount  of  labor 
which  will  be  required  in  the  boiler  room  in  the 
small  .station  cannot  be  less  than  one  man,  and  no 
matter  what  the  possible  saving  will  be,  theoretically, 
you  cannot  operate  a  mechanical  stoker  with  less 
than  one  man;  so  the  .  manager  of  the  small 
station  should  observe  that  he  cannot  only  not  save 
enough  in  labor,  but  not  enough  in  the  fuel,  by 
adopting  mechanical  stokers;  so  we  need  not  con- 
sider mechanical  stokers.  The  losses  due  to  im- 
proper combustion  form  a  greater  loss  for  the  small 
station  than  with  a  large  station;  and  for  that  rea- 
son the  determination  of  the  amount  of  carbon  diox- 
ide by  a  mechanical  tester,  such  as  has  been  de- 
scribed, is  of  particular  value  and  an  important  ad- 
junct to  the  station.  For  that  reason  I  should  like 
to  ask,  for  the  benefit  of  the  members  of  the  asso- 
ciation, what  would  be  the  ordinary  cost  of  an 
econometer,  such  as  is  being  used  by  Mr.  Abbott, 
for  the  ordinary  small  station  operating  one,  two  or 
three  boilers? 

Mr.  Abbott:  I  think  it  would  be  about  $150;  per- 
haps $175  would  cover  the  investment. 


C.  II.  Norton  of  Durham,  N.  C,  has  the  contract 
for  a  new  $75,000  mill  in  that  city.  A  power  house 
127  by  50  feet  in  size    will  be  erected  for  the  city. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Erie  Company's  Annual  Report. 

The  directors  of  the  Erie  Telegraph  and  Tele- 
I  hone  company,  comprising  the  Southwestern, 
Cleveland,  Northwestern,  Michigan  and  Wisconsin 
Telephone  companies,  have  just  issued  their  s<  ten 
teenth  annual  report  The  repi  rt  covers  the  year 
no  reference  of  the  sale  of  the  Erie 
pany  to  the  Telephone,  Telegraph  and  Cable 
company  of  America,  which  t< »« <k  place  last  Feb- 
ruary. The  following  comparative  statement  of  the 
combined  business  of  the  five  operating  companies 
for  the  year  is  made: 

In- come. 

1898.  1899. 

Exchange S2.162.6g6.29  |2.769-95I-52 

Long  distance                     630,609.84  880.60t.24 

Private  line                                               25.171-21  25.Sj6.96 

Total S:.SiS,ir7.3;         S3.676.399.72 

Expenses. 

1898.  1899. 

Operating $i.339.55*-<>7        Si. 614. 262. 12 

Maintenance 658. 122.6s  7'~.975-57 

Totn!.: 

N't  i-'arnings. 


1899. 


■St.997.674.75  S2. 362,237.69 

.      820,802.62  i. 3 14. 162. 03 


Earnings St. 314. 162.03 

Dividends 1.260.9 16.25 


Surplus S      53.215.78 

Total  stirpes.  December  31.   1S93 1,257,90079 

The  Erie  company's  statement  of  assets  and  lia- 
bilities is  as  fallows: 

Assets. 

Slocks  and  bands S18, 3 10.000.00 

*Trea«nry  stock 10,000,000.00 

Accounts  receivable 811.227.24 

Cash 301,452-63 


Liabilities 


Capital  stock 

Bonds  and  notes. 

Reserve 

Surplus , 


Si  5,000.000.00 

12,739,403-49 

254.144.70 

, 1. 429.131. 68 

Total $29422679,87    S29.422.679.87 

•$5,000,000  issued  February  14,  1900. 

Under  the  heading  "Telephone  Statistics"  the 
figures  below  are  given.  It  is  evident  that  only 
the  business  of  the  Bell  companies  is  considered. 

Growth  for  the  Year  1S99. 

United  Erie 

States.  System. 

Increase  telephones 455.255  89,623 

Increase  long-distance-wire  mileage.. .             ii5-92t  25,552 

Increase  exchangs-wire  mileage 243.788  44.528 

Total  increase  wire  mileage 359-7<>9  70,080 

Increase  subscribers'  stations 148.459  43  703 

Cost  of  new  long-distance  construction. S  8,087,359-27  Si.946.312.24 

Cost  of  new  exchaoge  construction 15-919.463. 32  3,787.154.20 

Total  cost  of  new  construction 24.036,822.59  5.733,466.44 

Tout  cost  of  additional  real  estate....     2.056.311.85  33I.73&-76 

"December  31.  1899.  there  were  39  companies  in 
the  United  States  of  which  the  Erie  system  operated 
live. 

Summary. 

United  Erie 

States.  System. 

Total  miles  long-distance  wire 501.832  71.691 

Total  miles  exchange  wire 1,016.777  124,658 

Grand  total   miles  of  wire  employed 

in  telephone  service 1,518,609  196,349 

Total  number  subscribers*    stations              632,946  106,558 
Grand  total  money  invested   in    tele- 
phone property $137,262,443.70    $22,000. 000.00 

"The  average  amount  of  capital  employed  per 
subscriber  in  the  telephone  business  in  the  United 
State-  is  $216.74;  the  average  amount  of  capital  em- 
ployed per  subscriber  by  the  Erie  system  is  $206.44. 
which  includes  the  cost  of  15  per  cent,  of  the  long- 
distance lines  and  about  El%  per  cent,  of  the  real 
1  state  owned  by  telephone  companies  in  the  United 
States  " 

The  total  value  -if  the  real  estate  in  the  Erie  sys- 
tem is  $i,37g  36364. 


Competition  in  Columbus. 

h  is  said  thai  the  Central  Union  Telephone  com- 
pany ai  Columbus.  Ohio,  will  cut  the  rates  as  soon 
as  the  Columbus  Citizens'  Telephone  company  gets 
its  plant  into  operation.  This  report  could  not,  of 
.  be  verified  at  the  office  of  the  old  company, 
but  judging  by  what  has  been  done  in  other  places 
in  the  past,  such  a  course  is  likely.  The  reporl 
goes  further  and  says  that  at  business  places  and 
residences  where  the  Central  Union  telephones  have 
been  ordered  out  a  request  has  been  made  of  the 
former  customers  thai  they  aljow  the  instruments 
to  remain  in  for  a  time  and  use  them  for  nothing 
until  the  company  sees  fit  to  take  them  out. 


Pacific  Coast  Bell  Companies   Consoli- 
dated. 

The  Pacific  Telephone  and  Telegraph  company, 
the  Sunset  Telephone  and  Telegraph  company,  the 
gon  Telephone  and  Telegraph  company  and  the 
Inland  Telephone  and  Telegraph  company,  operat- 
ing under  Hell  charters  on  the  Pacific  Coast,  have 
been  merged  into  "tie  company,  the  Pacific  Stair-. 
Telephone  and  Telegraph  company.  The  incor- 
poration   wan    filed    recently   at    Portland,    Ore.,   and 

the    eapital    stock    is    $15,000,000.     It    is    under--! I 

that    numerous    extensions   and    improvements    are 
planned  by  the  new  company. 


Ohio  Valley  Notes. 

The  Deshler  Telephone  company  of  Deshler, 
llenn  County,  Ohio,  Ins  been  incorporated,  with 
a  capital  stock  of  Si 0,000,  to  build  a  plant  and 
operate  a  telephone  system  in  that  place.  The 
1  :orporators  are  1;.  J.  Printis,  Oliver  Higgins, 
H    G  Meeker,  J.  C.  II.  Elder  and  S.  Cottingdam. 

On  May  25th  the  Covington  Home  Telephone 
company  of  Covingtcn,  Miami  County.  Ohio,  was 
incorporated  in  the  office  of  the  secretary  of  state 
;tt  Columbus.  The  capital  stock  is  placed  at  $20,- 
000,  and  Lhe  articles  of  incorporation  will  allow  the 
company  to  build  both  a  local  plant  and  toll  lines. 
The  incorporators  are  A.  J.  Vcrner,  J.  S.  Cornin, 
John  P.  Korick.  M.  C.  Rorick  and  George  H.  Pro- 
beck. 

The  Ashtabula  Telephone  company  of  Ashtabula, 
Ohio,  has  increased  its  capital  stock  from  $30,000 
to  S75.000.  The  company  will  greatly  improve  its 
system  in  that  place. 

The  stockholders  of  the  Citizens'  Telephone  and 
Message  company  at  Fostoria,  Ohio,  have  elected 
the  following-named  officers:  President,  W.  C.  Beck- 
with  of  that  place;  vice-president,  J.  B.  Hoge,  Cleve- 
land; treasurer,  T.  D.  Stevenson,  Fostoria;  secre- 
tary, H.  A.  Tremaine,  Fostoria;  counsel,  Jesse 
Stephens,  Fostoria;  superintendent,  W.  S.  Wagner, 
Tiffin;  manager.  J.  C.  Rhoades.  Fostoria.  The  plant 
will  be  rebuilt  and  the  entire  system  improved  in 
every  way. 

The  Northern  Construction  company  is  rebuilding 
lhe  local  plant  at  Huntington,  W.  Va.,  which  now 
has  over  600  subscribers.  A  long-distance  line  will 
be  built  from  that  city  up  the  river  to  Marietta  by 
the  United  States  Telephone  company.  The  right 
of  way  has  been  secured  almost  the  entire  distance. 
All  the  towns  along  the  river  between  those  two 
points  will  be   connected. 

It  is  reported  that  G.  D.  Webb  of  Albany,  Meigs 
County,  Ohio,  has  purchased  the  Chillicothe  and 
McArthur  telephone  line. 

The  Akron  People's  Telephone  company  of  Ak- 
ron, Ohio,  has  filed  notice  with  the  secretary  of 
state  that  the  capital  stock  of  the  company  has  been 
increased  from  $150,000  to  $200,000.  This  looks  like 
prosperity  in  that  busy  little  city,  noted  for  its  rub- 
ber-goods factories. 

The  Columbus  Citizens'  Telephone  company  of 
Columbus,  Ohio,  has  several  hundred  instruments  in 
operation  now  and  others  are  being  connected  up 
as  rapidly  as  possible.  O.  M.  C. 


GENERAL  TELEPHONE  NEWS. 

As  the  result  of  competition  the  Southwestern 
Telegraph  and  Telephone  company  has  reduced  its 
residence  rate  at  Houston  to  $2  a  month. 

Dr.  T.  F.  Stevenson  and  E.  W.  Moose  of  Tay- 
lorville,  N.  C,  have  raised  stock  for  a  company  to 
erect  a  telephone  line  to  Statesville,  a  distance  of 
20  miles. 

The  Asheville  (N.  C.)  Telephone  company  will 
extend  its  lines  to  Fairview,  N.  C,  a  distance  of  10 
miles.  W.  T.  Wray  of  Fairview  raised  the  funds 
for  the   work. 

The  Waynesville  (N.  C.)  Telephone  company,  with 
a  capital  of  $10,000,  will  put  in  a  complete  telephone 
system.  S.  C.  Satterthwait,  W.  H.  Cole  and  others 
compose  the  company. 

A  recent  incorporation  in  Illinois  was  that  of  the 
Home  Telephone  company  of  Champaign  County. 
The  company  has  a  capital  stock  of  $20,000  and  is 
organized  to  operate  telephone  exchanges.  Its  in- 
corporators are  William  A.  Heath,  Daniel  C.  Mor- 
nssey  and  Manford  Savage. 

Attention  is  again  called  to  the  fourth  annual  meet 
ing  of  the  Illinois  Telephone  association,  which  will 
be  begun  at  1  p.  m..  on  June  6m,  in  the  Palmer 
(louse,  Chicago.  A  large  attendance  is  desired,  for 
the  annual  election  of  officers  will  be  held,  and  there 
ire    many   important   questions   for   consideration. 

The  Pittsburg  (Kan.)  Telephone  company  is  in- 
stalling a  copper  all-metallic  plant  in  that  place  to 
serve  600  subscribers.  Ericsson  apparatus  is  used, 
and  F.  H.  Whitaker  is  in  charge  of  the  work.  The 
Pittsburg  company  will  have  toll-line  connection 
with  Port  Scott,  Ottawa  and  Kansas  City  and  all 
towns    between. 

A  new  telephone  company  for  Pennsylvania  was 
incorporated  in  Dover,  Del.,  recently.  It  is  the 
Wyoming  Telephone  company,  empowered  to  con- 
struct, maintain  and  operate  a  telephone  system  For 
public  communication  in  the  counties  of  Wyoming, 
Lackawanna  and  Wayne,  Pennsylvania,  and  to  ex- 
it ud  lhe  same  into  adjacent  districts.  Its  paid-in 
capita)  is  $10,000. 

The  AntigO  (Wis.)  Telephone  company  is  aboul  to 
install  an  Independent  telephone  exchange  having 
a  capacity  for  300  subscribers  in  thai  town.  Full- 
metallic  circuits,  with  much  underground  work  and 
switchboard  and  instruments  <>f  the  type  made  by 
tin-  Standard  Telephone  and  Flcctric  company  of 
Madison.  Wis.,  are  used.  Richard  Koebke  is  the 
principal  owner  of  the  Antigo  company,  and  Jones 
&  Winter  of  St.  Paul.  Minn,,  are  the  contractors 
for  lhe  entire  installation.  The  rates  in  Antigo  are 
$1.25  and  $2  a  month  for  residence  and  business  tele- 
phones, 


Long-distance  "Minute  Service. " 

The  -minute  service  of  the  Michigan  Telephone 
company  has  been  extended  to  apply  to  all  points 
in  the  state.  Minute  rates  were  first  introduced  by 
the  company  on  the  Detroit-Kalamazoo  line,  and 
have  proved  popular  with  the  patrons  of  that  long- 
distance service.  The  new  rates  are  so  arranged 
that  where  the  old  three-minute  rate  was  60  cents, 
the  new  rate  will  be  20  cents  a  minute,  and  where 
the  former  rate  was  25  cents,  the  new  rate  will  be 
15  cents  for  one  minute  and  five  cents  for  each  ad- 
ditional minute,  making  lhe  three-minute  charge 
the  same  as  under  the  previous  rate.  Minute  rates 
will  apply  outside  of  a  radius  of  30  miles,  while 
within  30  miles  three-minute  rates  will  continue  to 
govern.  In  timing  messages  under  the  minute  serv- 
ice, the  company  will  use  the  calculagraph. 

New  rates  from  Detroit  will  be  as  follows:  Sag- 
inaw and  Bay  City,  15  cents  a  minute;  St.  Louis, 
Alma,  Ithaca.  20  cents  a  minute,  succeeding  a  rale 
of  60  cents  for  three  minutes;  Coldwater,  30  cents 
a  minute;  Hudson,  15  cents  a  minute;  St.  Joseph  and 
Benton  Harbor,  35  cents  a  minute,  in  place  of  $1.05; 
Port  Huron,  15  cents  for  one  minute  and  five  cents 
for  each  additional  minute;  Pontiac  and  Mount 
Clemens,  15  cents  for  three  minutes,  etc.  The  De- 
troit rate  to  Jackson,  Battle  Creek,  Kalamazoo  and 
Grand  Rapitls  went  into  effect  last  summer.  The 
new  minute  rates  will  also  govern  on  service  to  all 
stations  in   the  Upper   Peninsula. 


Illinois  Telephone  and  Telegraph  Com- 
pany. 

Rumors  have  been  current  recently  that  eastern 
capital  was  to  be  put  into  the  Illinois  Telephone 
and  Telegraph  company  and  that  representatives  of 
the  Telephone,  Telegraph  and  Cable  company  of 
America  were  anxious  to  secure  control  of  the  for- 
mer company's  franchise.  The  Illinois  company  has 
begun  a  system  of  underground  tunnels  in  Chicago 
for  carrying  its  wires,  but  work  has  been  suspended 
for  some  time.  This  suspension  is  due  to  labor 
troubles,  it  is  said.  The  franchise  which  the  com- 
pany owns  is  a  valuable  one,  but  it  prohibits  the 
sale  of  the  company,  at  least  until  after  a  telephone 
system  is  in  operation.  Upon  being  approached 
in  relation  to  the  reported  sale,  President  Wheeler 
of  the  Illinois  company  told  a  representative  of  the 
Western  Electrician  that  there  was  nothing  in  the 
rumor,   and  that  his   company  was   not   for   sale. 


Changes  in  Boston. 

Boston,  May  28. — The  offices  which  will  be  oc- 
cupied by  the  Erie  Telegraph  and  Telephone  com- 
pany at  15  Congress  street  after  July  1st  are  in  the 
suite  now  used  by  the  Massachusetts  Telephone  and 
Telegraph  company.  The  latter  company  will,  on 
that  date,  remove  its  executive  offices  to  the  new 
central  telephone  building  and  exchange  fitting  up 
for  its  occupancy,  at  the  corner  of  Pearl  and  Frank- 
lin streets.  The  Massachusetts  company  has  fran- 
chises now  in  59  cities  and  towns  in  Newr  England. 

B. 


MANUFACTURERS     AND     DEALERS. 

Edwin  N.  Stephenson,  president  and  general  man- 
ager of  the  Independent  Telephone  company  and 
also  vice-president  and  general  manager  of  the  Long- 
distance Telephone  and  Telegraph  company  of 
Waco,  Texas,  was  in  Chicago  last  week.  Mr  Ste- 
phenson is  most  enthusiastic  over  the  merits  of  the 
Stromberg-Carlson  central-energy  telephone  system. 
In  an  interview  with  a  representative  of  the  Western 
Electrician  he  went  so  far  as  to  state  that  Super- 
intendent J.  E.  Farnsworth  of  the  Southwestern 
company  had  recently  pronounced  the  Strom- 
berg-Carlson central-energy  system  "to  be  unex- 
celled in  the  world."  Mr.  Stephenson  stated  that  he 
felt  this  was  particularly  complimentary  to  the  sys- 
tem, as  Mr.  Farnsworth  had  paid  the  above  compli- 
ment in  the  heat  of  debate  at  a  City  Council  meeting 
at  Corsicana,  Texas,  during  a  fight  over  a  franchise. 
Mr.  Stephenson  expects  to  be  in  Cleveland  during 
the  telephone  convention. 

The  new  Western  Telephone  Construction  com- 
pany recently  elected  its  officers  as  follows:  Presi- 
dent, J.  H.  Van  Vlissingen;  treasurer,  W.  C.  Hein- 
roth;  secretary  and  manager,  L.  G.  Bowman.  The 
company  was  recently  incorporated,  with  a  capital 
stock  of  $250,000.  Mr.  Van  Vlissingen  is  a  well- 
known  real-estate  man,  having  been  engaged  in  that 
line  in  the  West  for  the  last  25  years.  Mr.  Heinroth 
is  also  engaged  in  the  real-estate  business  and  has 
been  Mr.  Van  Vlissingen's  right-hand  man  for 
many  years.  Mr.  Bowman  is  one  of  the  best-known 
telephone  men  in  the  West,  having  been  engaged 
in  that  line  of  business  15  years.  The  company  is 
under  an  absolutely  new  management,  and  not  a 
stockholder  is  now  connected  with  the  company 
who  had  anything  to  do  with  the  old  concern  It 
will  be  the  aim  of  the  company  to  fill  orders 
promptly,  a  feature  that  will  be  appreciated  by  those 
in  urgent  need  of  telephone  apparatus.  The  com- 
pany starts  without  any  indebtedness  and  has  ample 
capital  to  make  itself  one  of  the  leading  Independent 
telephone  manufacturers.  P.  J.  Hertz,  one  of  the 
directors  of  the  company,  will  represent  the  concern 
on   the  road. 


June  2,   igoo 

Uniform  Accounting  and  Municipal 
Ownership.1 

By  James  Blake  Cahoon. 

At  each  of  the  conventions  for  several  years  past, 
some  mention  has  been  made  of  the  necessity  for 
all  electric-light  and  gas  companies  to  pursue  a  simi- 
lar method  of  accounting,  but  the  remarks  have 
been  injected  into  the  proceedings  in  a  more  or  less 
haphazard  way,  and  even  some  -years  ago  a  com- 
mittee was  appointed  to  prepare  a  system  of  blanks 
and  reports,  with  a  view  to  obtaining  uniformity  in 
the  preparation  of  data,  so  that  costs  could  be  com- 
pared. I  have  followed  this  subject  with  much  in- 
terest, because  it  seemed  to  me  that  the  time  was 
coming  when  we  should  be  placed  on  the  defensive 
in  the  matter  of  these  public  utilities,  by  reason 
of  the  growth  of  feeling  for  municipal  ownership. 

At  the  meeting  of  the  League  of  American  Mu- 
nicipalities, held  in  Syracuse,  N,  V.,  September  19 
to  22,  1899,  the  feeling  shown  in  behalf  of  municipal 
ownership  was  so  strong  that  it  startled  me.  I  had 
been  asked  to  prepare  a  paper  for  that  convention 
on  the  negative  side  of  municipal  ownership,  and 
while  in  attendance  there  I  discussed  with  many  of 
the  prominent  men  the  question  of  municipal  own- 
ership, and  running  through  the  whole  discourse, 
there  lay  these  points,  which  every  one  of  the  thou- 
sand members  seemed  to  have  at  his  fingers'  ends: 
Improved  service,  lower  rates  and  diffusion  of  use, 
of  which  the  main  point  was  lower  rates. 

Under  their  system  of  accounting,  or,  rather,  lack 
of  system  of  accounting,  they  were  fully  convinced  of 
the  idea  that  by  the  city  operating  its  own  plant 
they  could  do  it  from  25  to  50  per  cent,  cheaper 
than  the  same  thing  could  be  furnished  by  a  private 
ownership. 

[Mr.  Cahoon  read  the  letter  presented  to  the 
league  from  the  association,  and  the  league's  action, 
as  previously  published  in  the  Western  Electrician.] 

Mayor  Pierce  of  Marshalltown,  la.,  and  Mayor 
Smyth  of  Charlestown,  S.  C,  seemed  to  voice  the 
sentiment  of  the  convention — that  if  they  gave  us 
permission  to  examine  municipal  plants  with  a  view 
to  ascertaining  the  costs  of  operation,  we  certainly 
ought  to  be  willing  to  permit  them  to  examine  our 
plants  to  get  our  figures  of  costs.  The  point  that 
our  association  desired  to  make  was  this:  That, 
in  the  first  place,  hardly  any  one  of  the  cities  in 
question  operating  municipal  plants  w-as  charging 
to  the  cost  of  operation  factors  that  should  enter 
therein,  and,  hence  the  costs  that  they  were  report- 
ing were  not  true,  and  they  were  simply  deceiving 
themselves  and  the  public  in  the  matter  of  costs. 

We  proposed  that  we  should  take  any  municipal 
plants  that  might  be  selected,  and  apply  to  them  the 
same  rules  regarding  costs  of  production  that  a 
private  company  would  have  to  apply  prior  to  the 
payment  of  dividends.  The  question  immediately 
came  to  my  mind:  Do  we  as  a  national  association 
approve  of  any  one  system  of  accounting?  Do  we 
all"  charge  the  same  factors  to  cost  of  production 
prior  to  declaring  dividends?  From  my  experience 
with  various  companies,  I  could  say  that,  in  the 
main,  we  did;  but,  at  the  same  time,  there  are  many 
different  ways  of  getting  at  this  cost  of  production, 
practiced  by  as  many  different  companies,  and  if 
we  undertake  to  present 'this  matter  to  the  League 
of  American  Municipalities,  we  must  unite  on  a  sys- 
tem of  accounting  that  shall  be  uniform  for  all  simi- 
lar classes  of  companies,  in  both  electric-lighting 
and  gas  fields. 

The  reason  why  I  include  gas  companies  in  this 
question  is  because  quite  a  number  of  members  of 
this  association  are  not  only  operating  electric-light 
plants,  but  are  operating  gas  plants  in  connection 
therewith,  and  in  order  to  cover  the  subject  fully,  it 
is  necessary  to  treat  of  gas  companies  as  well  as 
electric-light  companies. 

I  doubt  if  there  are  in  this  whole  association  a 
dozen  members  who  realize  fully  the  gravity  of  the 
present  situation  for  the  private  ownership  of  public 
utilities.  The  question  is  taking  on  a  new  form. 
Heretofore,  franchises  have  been  granted  haphazard, 
and  little,  if  any,  effort  has  been  made  by  the  dif- 
ferent states  to"  follow  out  any  one  line  of  policy 
with  regard  to  either  the  granting  of  franchises  or 
the  operation  of  companies  under  those  franchises. 
Massachusetts  has  taken  a  step,  and  a  long  one,  in 
the  direction  of  what  the  future  will  bring  about,  and 
that  is  the  regulation  of  all  public  utilities,  and 
the  compelling  of  all  such  corpo.ations,  be  they 
private  or  municipal,  to  render  to  a  board  of  com- 
missioners an  account  in  prescribed  form  at  definite 
intervals. 

We  cannot  take  the  stand  that  it  is  against  public 
policv  that  this  should  be  done:  it  would  simply  be 
a  case  of  kicking  against  the  pricks.  There  lie  open 
before  us  the  two  paths:  Municipal  ownership  or  pri- 
vate ownership  under  state  regulation.  We  cer- 
tainly do  not  want  municipal  ownership;  therefore 
let  us  prepare  to  accede  gracefully  to  the  other 
course;  and  not  only  that,  but  let  us  help  it  along. 
In  that  lies  our  salvation. 

To  do  that,  we  must  be  prepared,  when  the  ques- 
tion of  state  regulation  is  raised,  to  meet  the  com- 
mittee half-way — to  say  to  them:  "Here  is  our  sys- 
tem of  accounting.  It  is  one  in  which  we  believe  the 
true  costs  to  be  stated.  All  the  factors  that  enter 
into  the  cost  are  here.  We  are  not  a  single  com- 
pany using  this  system.  We  are  one  of  a  great 
body,  all  of  whom  follow  the  same  method  and  use 
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the  same  system  of  accounts  in  determining  the  cost 
of  production.  We  are  perfectly  willing  to  hand  in 
once  a  year  a  complete  statement  of  everything, 
costs  as  well  as  receipts,  and  show  you  gentlemen, 
and,  through  you  gentlemen,  the  great  public  that 
is  behind  you,  just  what  legitimate  profit  there  is  in 
this  business.  It  is  not  great,  and  we  are  willing 
to  have  you  know  what  it  is  and  how  it  is  com- 
puted. We  believe  that  the  introduction  of  electric 
lights  and  gas  into  a  city  is  a  public  improvement 
in  the  strictest  sense  of  the  term.  We  hazard  our 
money,  our  reputations,  and  enter  on  a  somewhat 
venturesome  risk.  We  believe  we  are  entitled  to, 
and  we  think  the  public  will  sustain  us  in  having,  a 
fair  return  for  our  labor,  our  venture  and  our  capital. 
W  e  are  not  only  willing  that  the  public  should  know 
our  profits,  but  we  feel  that  if  the  public  does  know 
them,  it  will  concede  that  we  are  holding  the  right 
position;  and  instead  of  taking  away  our  franchises, 
letting  competition  in  on  us  from  all  sides,  and  try- 
ing to  squeeze  us  to  the  wall  in  every  way,  it  will 
realize  that  we  are  what  we  claim  to  be,  a  public 
improvement,  and  that  we  deserve  fair  treatment." 
And  we  shall  get  it. 

From  a  financial  point  of  view,  it  matters  little 
to  this  association  what  system  of  accounting  its 
individual  members  may  follow.  If  they  are  deceiv- 
ing themselves  in  regard  to  costs,  we,  as  an  associa- 
tion, should  not  be  warranted  in  interfering.  We,  at 
most,  can  only  recommend  the  adoption  of  any  sys- 
tem of  accounting;  we  cannot  compel  our  individual 
members  to  accept  it,  but  we  can  at  least  ask  them 
to  do  so. 

The  necessity,  therefore,  for  a  system  of  uniform 
accounting  lies  primarily  in  the  fact  that  we  must 
unite  for  self-defense,  and  wre  must  be  able  to  as- 
certain the  true  cost  of  our  productions,  and  at  the 
sr.me  rime  show  to  the  advocates  of  municipal  own- 
ership that,  to  get  the  true  costs,  they  must  follow 
our  system.  In  unity  only  shall  we  have  strength 
to  resist  the  attack  that  is  coming  upon  us. 

Requirements. 

The  prime  object  of  any  system  of  accounting 
is  that  it  shall  be  a  true  record  of  all  the  transactions 
relating  to  the  business  involved  during  the  period 
of  time  in  question.  Without  losing  sight  of  this 
fact,  the  principal  object  of  central-station  bookkeep- 
ing is  so  to  arrange  these  transactions  under  proper 
headings  and  groups  as  to  enable  us  to  ascertain: 
First,  the  cost  of  our  product  delivered  to  the  con- 
sumer; second,  the  profit;  third,  the  distribution  of 
the  costs  into  different  accounts  in  such  manner  that 
we  may  determine  where  economies  should  be  made 
in  order  to  bring  that  cost  down  to  a  minimum, 
while  giving  the  maximum  efficiency  of  service  to 
our  consumer.  This  ought  to  be  so  arranged  that 
it  shall,  while  satisfying  all  the  demands  of  the  ac- 
countant, give  the  greatest  possible  information  to 
the  manager. 

Lastly,  the  system  should  be  flexible — that  is,  ca- 
pable of  expansion — so  that  the  accounts  may  be 
further  subdivided,  if  desired  by  the  larger  compa- 
nies. I  have  tried  various  methods  of  bookkeeping 
as  set  forth  by  different  accountants,  but  when  I 
was  called  on  for  a  statement  of  one  kind  and  an- 
other, week  after  week,  as  to  wmere  such  an  amount 
of  money  had  gone,  why  it  had  gone  there,  why. 
with  such  and  such  receipts,  the  company  did  not 
show  better  net  earnings,  I  found  it  impossible  to 
give  satisfactory  answrers  or  explanations  with  the 
system  in  vogue;  it  involved  more  labor  than  could 
be  done  in  the  time  given. 

The  requirements  of  the  Board  of  Railroad  Com- 
missioners for  Street  Railways  in  making  up  their 
annual  reports  seemed  to  me  to  be.  a  good  basis  on 
which  to  work,  and  having  with  the  aid  of  various 
experts — notably  Frank  H.  Ford,  of  Ford,  Bacon 
&  Davis.  New  York  city,  and  H.  E.  Babcock,  audi- 
tor of  Elmira  Municipal  Improvement  company — 
first  secured  the  outline  of  a  form  for  making  up  a 
monthly  report  for  the  railway  company  of  which  I 
had  charge  at  that  time.  I  proceeded,  step  by  step, 
to  work  out  a  method  of  accounting  that  would  seem 
to  meet  these  and  the  other  requirements. 

Method. 

There  are  five  general  headings  or  groups  of  ac- 
counts, of  which  the  first  is  construction;  second, 
manufacturing;  third,  distribution;  fourth,  general ; 
fifth,  capital.  The  first  includes  all  construction 
charges  connected  with  the  building  and  equipping 
of  a  plant.  The  second,  third,  fourth  and  fifth  ac- 
counts are  operating-expense  accounts.  [These  ac- 
counts'are  divided  into  numbered  subdivisions,  which 
Mr.  Cahoon  enumerates.] 

In  conjunction  with  this  numbered  system  of  ac- 
counts, the  voucher  system  was  adopted,  with  some 
modifications,  the  principal  of  which  was  that  in- 
stead of  original  bills  being  attached  to  the  voucher, 
they  were  retained  and  pasted  in  an  invoice  book, 
after  being  numbered,  and  the  number  given  on 
voucher  together  with  the  date.  The  voucher  was 
then  sent  to  the  creditor  for  receipt,  thus  avoiding 
the  loss  of  the  original  invoice.  In  general,  the 
headings  of  the  sub-accounts  indicate  what  shall  be 
charged  to  the  accounts,  but  we  found  in  practice 
that  this  was  not  enough,  and  therefore  proceeded 
a  step  further  and  made  a  complete  definition  of  each 
account. 

Of  the  accounts  themselves  entering  into  the  cost 
of  the  product,  I  do  not  think  any  question  will  be 
raised  until  wre  come  to  the  class  know:n  as  capital 
accounts.  It  has  not  been  the  custom  heretofore 
to  class  these  as,  strictly  speaking,  operating-expense 
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accounts,  but  in  order  that  the  true  cost  of  the  prod- 
uct may  be  ascertained,  I  hold  that  it  is  necessary 
to  include  these  as  part  of  the  operating  expenses, 
and  not  to  classify  them  as  deductions  from  income. 

At  the  annual  meeting  of  the  American  Street 
Railway  association,  in  1898,  the  question  of  includ- 
ing taxes  in  the  operating  expenses  was  left  open 
after  a  long  discussion,  as  it  had  been  the  custom 
for  years  to  consider  taxes  as  not  a  part  of  the  op- 
erating expenses,  but  as  something  extraneous 
thereto,  which  should  be  a  deduction  from  income, 
as  should  also  interest  on  investment,  interest  on 
cunent  liabilities,  investment  insurance  and  reserve 
for  sinking  fund. 

Why  I  take  this  stand,  being  open  as.  it  is  to 
criticism,  is  for  the  following  reason:  We  are  not 
private  companies  in  the  strict  sense  of  the  word. 
We  are  operating  public  utilities;  and  the  public  is 
going  to  demand,  and  is  demanding  at  the  present 
time,  to  know  what  it  costs  us  to  deliver  our  prod- 
uct to  the  consumer,  and  what  our  profits  are.  Cer- 
tainly, a  part  of  our  cost  is  taxes;  and,  again,  before 
we  can  declare  a  dividend,  we  must  take  care  of  the 
interest  on  our  bonus,  and  also  on  our  current  lia- 
bilities. In  regard  to  investment  insurance,  or  de- 
preciation, as  it  is  often  termed,  this  is  truly  a  factor 
of  cost.  Every  plant  undergoes  depreciation  from 
year  to  year,  and  in  order  that  the  value  of  the  plant 
may  not  be  depreciated,  certain  renewals  must  be 
made    and  minor  extensions  or  betterments  added. 

If  we  do  not  charge  off  each  year,  and  expend 
as  an  investment  in  renewals  and  minor  extensions 
and  betterments,  a  certain  portion  of  the  original 
investment,  the  time  comes,  in  the  course  of  seven 
or  10  years,  when  we  have  got  to  borrow  thousands 
and  thousands  of  dollars  to  renew  the  plant,  and  it 
may  be  at  a  time  when  that  will  "be  very  inopportune. 
The  best  policy  for  ourselves,  laying  aside  the  whole 
question  as  to  whether  or  not  it  is  better  as  a  source 
of  protection  from  the  public,  is  to  recognize  this 
factor,  and  include  it  in  our  cost  of  operating  ex- 
penses. 

A  certain  depreciation,  determined  on  by  experi- 
ence, varying  according  to  location  and  according  to 
class  of  manufacture,  we  find  will  occur  every  year. 
Let  us  take,  then,  the  yearly  proportion  on  the  ba- 
sis of  lasting  so  many  years,  and  place  it  each  year 
under  the  head  of  investment  insurance,  and  use 
that  in  our  business  for  minor  extensions  or  better- 
ments and  renewals  sufficient  to  keep  our  plant  in- 
tact and  in  as  good  operating  condition  as  when 
first  purchased;  or,  in  other  words,  maintain  our 
plant  in  such  a  manner  that  if  a  question  of  being 
compelled  to  sell  it  comes  up,  we  can  show  that  wt 
have  maintained  it  in  such  a  way  that  the  original 
investment  is  not  impaired  in  the  slightest. 

Again,  as  regards  a  reserve  for  sinking  fund. 
Many  have  held  to  the  idea  that  if  they  issue  bonds 
for  a  term  of  50  years,  we  will  say,  and  pay  the 
interest  right  along,  that  is  all  they  can  be  asked 
to  do;  that  when  the  time  comes  they  can  refund 
them,  and  therefore  it  is  unnecessary  to  make  any 
provision  for  a  reserve  sufficient  to  redeem  the 
bonds  at  maturity.  Others,  again,  say  that  by  the 
lime  the  bonds  become  due,  our  income  will  have 
increased  so  materially  that  we  shall  have  no  diffi- 
culty in  taking  care  of  them;  they  will  be  only  a 
minor  charge  at  that  time;  part  of  them  can  be  re- 
deemed and  part  renewed. 

Neither  of  these  views  is  the  true  economic  way 
of  looking  at  the  subject.  The  only  true  way  is  to 
recognize  the  fact  that  the  bonds  must  be  redeemed 
at  maturity,  and  to  make  provision  for  their  redemp- 
tion by  setting  aside  each  year  such  a  reserve  as 
will  take  care  of  the  bonds  at  their  maturity,  charg- 
ing this  reserve  as  part  of  the  operating  expenses, 
or,  in  other  words,  as  one  of  the  factors  of  the 
cost  of  production.  We  may  thus  see  that  the  cost 
of  our  product  is  legitimately  represented  by  the 
four  groups  of  accounts,  manufacturing,  distribu- 
tion, general  and  capital. 

The  method,  then,  is  made  up  of  these  accounts 
and  definitions,  In  addition  to  these,  there  is  a 
monthly  statement,  which  includes  not  only  the  ac- 
counts in  detail,  but  the  necessary  operation  data. 
the  income  account,  the  balance  sheet  and  statement 
of  cash  receipts  and  disbursements,  and  of  bills 
payable   and   construction   charges. 

I  do  not  claim  for  this  method  any  great  original- 
ity, or  even  that  it  is  very  materially  different  from 
the  methods  that  many  of  the  members  of  the  asso- 
ciation are  now  using,  except  in  the  matter  of  capi- 
tal accounts.  I  believe  it  does  possess  sufficient 
merit  to  warrant  its  adoption  by  all  the  members  of 
the  association,  and  it  is  presented  for  your  consid- 
eration in  order  that  a  uniform  system  of  accounting 
may  be  used  by  all  the  members. 

Irie  number  of  agitators  that  are  crying  municipal 
ownership  of  public  utilities  is  constantly  and  rap- 
idly increasing;  they  are  attacking  us  in  all  parts 
of  the  country  even  now,  and  the  attack  will  be 
stronger  and  stronger  as  time  goes  on.  Our  plan 
of  defense  must  lie  in  the  correct  determination  of 
costs,  and  in  showing  that  while  we  are  exercising 
the  functions  of  a  monopoly,  we  are  only  attempting 
to  realize  therefrom  a  legitimate  profit  for  the  capi- 
tal we  have  invested  in  the  enterprise.  To  do  this 
we  must  have  uniformity  of  accounting,  in  order 
that  we  may  present  a  solid  front  and  be  able  to 
disarm  the  agitators  by  showing  to  the  people  at 
large  that  we  are  following  fair  business  methods 
and  only  obtaining  a  fair  return  on  our  investments. 
If  we  are  able.  then,  to  convince  the  people  of  this, 
they  in  turn  will  support  us  in  our  rights,  will  see 
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thai  wc  arc  given  the  privilege  of  exercising  the 
[unctions  of  :■  monopoly  under  proper  laws,  and 
will  realize  the  necessity  for  granting  us  exclusive 
franchises,  in  order  that  the  best  economy  of  opera 
tic. n  may  lie  effected,  and  the  people  furnished  with 
and  power  at  a  minimum  cost. 
[The  remainder  of  Mr.  Cahoon's  paper  was  taken 
up  by  detailed  explanation  of  the  proposed  system! 

Discussion. 

11.  1..   Doherty,  New  York:     1  am  thoroughly   in 

:  with  Mr.  Cahoon  that  we  should  adopt  some 
plainer  method  of  accounting;  and  1  am  sure 
many  of  our  members  would  like  to  adopt  a  system 
ounting  recommended  by  a  body  of  this  kind. 
1  am  very  much  inclined  to  think  if  any  uniform 
accounting  had  existed  among  the  com- 
panies prior  to  the  adoption  of  the  system  used  by 
the  Massachusetts  Board  of  Commissioners,  the 
board  in  that  state,  would  have  adopted  that  system 
or  one  similar  to  it  and  would  have  thereby  avoided 
.1  aim  Hint  of  work  which  has  been  put  upon 
the  companies  in   Massachusetts. 

At  th<  convention  of  the  League  of  American  Mu- 
nicipalities, Mr.  uemunJcr  of  Columbus.  0.,  called 
attention  to  the  fact  that,  they  were  not  so  much 
interested  in  what  our  costs  were,  as  in  the  charges, 
and  it  was  an  easy  thing  to  compare  the  costs  "i 
municipally  operated  plants  with  the  charges  of  the 
private  plants.  I  hardly  think  we  should  rest  on 
niir  iiars  in  this  matter.  I  think  we  should  find 
if  inducing  the  League  of  American  Mu- 
nicipalities to  act  on  our  proposition.  1  am  quite 
sure  that  if  a  number  of  the  members  of  this  or- 
ganization were  to  join  together  we  could  raise  that 
subscription  for  them,  and  certainly  if  we  raise  the 
subscription  for  them,  they  would  not  have  a  good 
excuse  for  not  entering  into  the  investigation,  and 
if  they  then  refused,  we  would  have  an  argument 
much  stronger  than  any  statements  we  could  make 
or  any  published  reports  on  the  operations  of  the 
various  municipal  plants.  An  analysis  of  the  ac- 
counts of  a  municipal  plant  by  the  operator  of  a 
private  plant  appeals  to  the  public  with  less  strength 
than  if  it  had  the  indorsement  of  the  League  of 
American  Municipalities.  1  have  no  doubt  we  can 
in  some  way  induce  them  to  join  us  in  this  investi- 
gation, and  I  have  no  doubt  what  the  outcome  will 
be. 

Samuel  Insull,  Chicago:  These  questions  of  ac- 
counting and  municipal  ownership  have  been  com- 
bined. I  regret  that,  as  I  think  they  should  have 
been  separated.  I  do  not  believe  one  has  anything 
in  Mi,  with  the  other.  I  think  the  great  trouble 
with  the  majority  of  electric-light  companies  in  this 
country  at  the  present  time  is  the  fact  that  have  not 
the  remotest  idea  as  to  what  their  cost  is  or  what 
goes  to  make  up  cost.  Mr.  Doherty,  suppose  we 
have  a  small  company  with  i,ooo  horsepower  of  elec- 
trical apparatus,  and  for  spme  reason  it  is  desirable 
that  the  apparatus  should  be  thrown  aside  and  new 
apparatus  purchased;  should  not  either  the  new- 
apparatus  or  the  old  apparatus  be  charged  against 
operating  expenses? 

Mr.  Doherty:  The  Street  Railway  Accountants' 
association  recommends  that  from  the  gross  income 
shall  be  deducted  taxes,  interest  on  current  liabili- 
ties and  insurance  in  some  cases,  and  items  of  that 
sort.'  The  point  I  make  is  this — that  income  is  in- 
come. You  can  hardly  report  an  income  after  de- 
ducting certain  payments  from  it.  That  is  the  only 
point.  In  answer  to  your  question,  I  think  the 
charge  should  go  to  operating  expenses — the  differ- 
ence in  the  cost  of  the  machines.  When  you  scrap 
an  old  machine,  it  must  be  taken  from  the  profit- 
and-loss  account. 

Mr.  Insull:  It  should  not  be  taken  from  the 
profit-and-loss  account,  because  it  is  not  profit  and 
loss.  It  is  not  a  deduction  from  income  at  all; 
you  are  deducting  something  from  something  you 
have  not  got.  For  instance,  if  you  buy  coal  you 
consume  it.  and  that  goes  against  your  operating 
expenses.  If  you  buy  dynamos,  anil,  for  some  rea- 
son, you  throw  them  one  side,  you  consume  the  dy- 
namos, and  therefore  they  should  go  to  operating 
expenses. 

Mr.  Doherty:  I  might  operate  a  plant  for  five 
years.  I  cannot  easily  predict  what  the  deprecia- 
tion will  be  on  certain  portions  of  that  plant.  I 
might  cite,  for  example,  the  case  of  our  constant- 
current  arc  machines.  A  few  years  ago  they  repre- 
sented an  operating  worth  closely  approximating 
that  of  the  day  they  were  purchased.  To-day  many 
of  us  believe  a  newer  system  is  far  superior  to  that. 
so  that  we  may  possibly  jump  these  constant-current 
arc  machines.  .Vow.  to  deduct  this  from  operating 
expenses  would,  perhaps,  leave  us  one  year  with- 
out any  earnings  at  all,  while  the  consumption  of 
the  dynamo  has  gone  on  for  ten  years  back  anil  we 
have  not  deducted  any  opi  rating  i  xpenses  fur  these 
ten  years;  but  the  amount  we  did  not  deduct  has 
been  carried  to  the  profit-and-loss  or  surplus  ac- 
count. The  only  thing  I  can  see  we  can  do  with- 
out greatly  disturbing  our  present  accounting  is  to 
deduct  the  cost  of  that  machine  from  the  account 
which  would  have  been  lessened  had  we  charged 
its  cost  to  operating  expenses  during  the  time  the 
machine  was  consumed. 

Mr.  Insull:  Whether  you  charge  it  off  in  one 
year,  or  covering  a  period  of  five  years,  it  is  im- 
material. It  is  the  principle  that  I  want  to  bring 
out  and  impress  upon  our  members,  that  they  have 
continually  charged  against  the  construction  account 
all  they  buy,  year  after  year,  wiping  out  from  their 
memory  at  the  end  of  one  year  what  they  bought 
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the  previous  year,  ami  if  they,  as  a  result,  show- 
large  profits  because  they  have  refrained  from  put- 
ting into  operating  expenses  things  which  should 
go  there,  they  themselves  are  pursuing  a  course 
which  must  inevitably  result  in  giving  arguments 
to  the  people  who  want  to  upset  our  business, 
whether  they  do  it  in  the  way  of  municipal  ownership 
or  otherwise. 

Mr.    Doherty:     I   agree    with  you. 

Mr.  Instill:  The  real  base  of  all  the  trouble  of  our 
electric-light  companies  is  a  lack  of  appreciation  of 
what  constitutes  cost.  1  think  if  we  would  discuss 
this  subject  from  that  point  of  view  it  would  prob- 
ably result  in  the  appointment  of  some  committee 
to  get  up  a  uniform  system  of  accounting,  whether 
that  recommended  by  Mr.  Cahoon"  or  some  other 
is  immaterial.  The  results  obtained  would  put  us 
in  such  a  position  that,  instead  of  discussing  the 
desirability  of  publishing  our  accounts,  wc  would 
all  hi  lis  be  extremely  anxious  to  publish  them,  as 
they  would  show  there  is  hardly  an  electric-light 
company  in  the  United  Stales  to-day  that  is  earning 
more  than  interest  and  a  fair  return  above  that  to 
lustily  the  risk  they  take  in  investing  its  capital. 
I  have  only  to  take  the  case  of  my  own  company. 
We  pay  our  stockholders  eight  per  cent.,  and  we 
have  a  very  good  business;  but  if  you  will  analyze 
our  investment  accounts  and  figure  simple  interest 
on  our  investment,  you  will  come  to  the  conclusion 
immediately  that  the  only  way  we  can  pay  more 
than  interest  in  the  shape  of  a  dividend  is  the  fact 
that  we  borrow  our  money  a  little  cheaper  than 
some  other  companies  not  equally  fortunate  That 
is  the  reason  that  most  of  the  large  companies  are 
paying  dividends  of  six,  seven  and  eight  per  cent.: 
the  only  way  they  are  able  to  do  it  at  the  present 
time  is  because  they  are  able  to  borrow  money  at 
five  per  cent,  or  a  little  lower. 

I  drew  attention  to  this  subject  in  my  address  as 
president  of  this  association  two  years  ago,  and  took 
the  ground  if  we  were  publicly  controlled  we  should 
have  advantages  in  the  way  of  exclusive  franchises. 
The  first  step  in  this  matter  is  to  take  our  own  mem- 
bers, and  if  we  can  educate  them  to  a  uniform  sys- 
tem of  accounting,  so  that  they  will  state  in  their 
accounts  precisely  what  their  cost  is,  and  stop  them, 
as  far  as  moral  suasion  will  stop  them,  from  work- 
ing their  construction  accounts;  and  if  moral  suasion 
will  not  stop  them,  if  we  can  get  copies  of  their  re- 
ports kept  on  a  uniform  system  of  accounting  and 
bring  them  up  here  in  the  convention  and  ask 
them  to  explain  their  accounts,  if  we  could  do  that, 
it  would  be  the  first  step  toward  public  accounts. 
There  is  not  the  slightest  objection  to  public  ac- 
counts. We  have  everything  to  gain  and  nothing 
to  lose  by  the  publication  of  our  accounts.  We  are 
not  in  a  business  that  yields  an  enormous  return  on 
the  investment;  it  yields  a  comparatively  small  re- 
turn over  ordinary  interest  rates  as  they  rule  in  this 
country.  If  we  can  do  anything  toward  getting 
our  own  people  to  submit  their  accounts  to  us  here 
in  convention,  or  to  a  committee  that  would  report 
on  them ;  and  when  some  company  shows  an  ab- 
normal profit  as  the  result  of  immoral  accounting, 
fooling  itself,  we  could  get  that  matter  straightened 
out.  That  would  go  a  long  way  toward  stopping 
the  agitation  of  the  question  of  municipal  ownership. 
If  we  cannot  stop  this  agitation  of  the  municipal 
ownership  question,  this  system  of  public  reports 
would  go  a  long  way  toward  giving  us  protection  in 
the  enjoyment  of  our  business,  and  put  municipali- 
ties in  the  position  that  if  they  want  to  go  into  our 
line  of  business  they  must  do  it  by  the  exercise  of 
the  right  of  eminent  domain  and  condemn  our  prop- 
erty and  purchase  it  on  a  fair  valuation. 

If  wc  put  our  accounts  on  a  basis  so  that  the 
public  may  appreciate  the  fact  that  in  the  large 
companies,  instead  of  earning  50  per  cent.,  we  are 
not  earning  more  than  eight  per  cent.,  and  in  the 
small  places,  instead  of  earning  25  per  cent.,  are  not 
earning  more  than  four  per  cent.,  it  will  put  us  in 
a  position  where  we  can  go  to  the  legislatures  of  the 
different  states  and  ask  that  our  accounts  shall  be 
publicly  controlled;  and  ask  that  the  accounts  of 
plants  municipally  owned  shall  be  publicly  con- 
trolled, as  they  are;  and  when  they  come  to  control 
us  by  state  authorities  they  will  have  to  give  us 
some  protection  and  put  us  in  a  position  where  we 
are  not  going  to  be  interfered  with;  because  the 
voters,  the  taxpayers  of  the  cities,  our  customers, 
will  see  that  the  true  economy  of  the  operation  of 
this  business  is  not  by  competition,  but  by  regu- 
lated monopoly,  and  that  can  be  best  proved  by 
publishing  in   detail   our  accounts. 

I  have  made  the  remark  at  different  times  that 
the  public  has  to  pay  for  any  duplication  of  invest- 
ment in  any  public-service  business.  The  more 
we  can  educate  the  people  to  our  exact  position — the 
fact  that  if  there  arc  two  companies  in  the  same  city, 
the  interest  on  the  investment  made  has  finally  got  to 
come  out  of  them — -the  more  solid  we  can  make  our 
investment  and  incidentally  the  less  chance  there 
will  be  of  municipal  ownership.  Or  if  it  comes — 
and  I  see  no  objection' to  its  coming — I  would"  just 
as  sunn  have  the  municipality  of  Chicago  buy  out 
the  Chicago  Edison  company  as  the  McMillin 
syndicate;  I  do  not  sec  that  it  makes  any  difference — 
it  will  come  in  a  way  thai  will  give  us  our  money 
back  and  a  fair  return  on  the  risk  we  have  made. 

George  B.  Ncal,  Charleslown,  Mass.:  We  have 
a  system  of  accounting  in  Massachusetts  which  we 
are  required  to  follow,  which  was  devised  by  the 
Gas  and  Electric  Light  Commission.  It  is  a  very 
good  method,  but   it  is  not  comprehensive  enough 
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and  many  items  might  be  added.  You  can  all  read 
our  returns  and  know  just  what  wc  are  doing  and 
comment  on  our  methods,  but  we  have  no  oppor- 
tunity of  knowing  what  the  other  companies 
throughout  the  United  States  are  doing.  I  wish 
there  was  a  gas  and  electric-light  commission  in 
every  state.     It  would  be  for  the  benefit  of  all. 

E.  R.  Weeks.  Kansas  City:  It  has  occurred  to  me 
that  a  very  serious  obstacle  would  arise  in  this 
association  through  the  general  use  of  such  a  com- 
mon system  of  accounting  from  the  fact  that  many 
of  us  represent  stations  which  are  owned,  practically 
controlled,  by  other  interests  many  times  larger  than 
the  interest  of  electrical  lighting  or  power.  They 
are  interests  which  have  their  peculiar  systems  of 
accounting,  which  they  require  adopted  and  used  in 
the  smaller  interests  of  electric-light  and  power 
stations.  It  would,  of  course,  make  it  necessary  lot- 
us to  keep  a  double  system  in  order  to  compare 
many  of  the  stations,  and  there  is  strong  probability 
that  many  of  the  stations  would  not  go  to  that 
trouble  to  secure  the  ad\antages  of  such  a  system. 

After  some  discussion  on  the  subject  of  the  proper 
method  of  computing  depreciation,  the  association 
adopted  Mr.  Scovil's  resolution  that  a  committee  be 
appointed  to  formulate  a  system  of  uniform  account- 
ing, to  be  presented  at  next  year's  meeting. 


Roche  Autogas  Dry  Battery. 

William  Roche,  42  Vesey  street,  New  York  city, 
the  originator  of  many  useful  electrical  devices,  has 
gotten  up  a  special  dry  battery  for  gasoline  engines 
which  is  particularly  constructed  for  automobile 
work.  The  cell  is  called  "Seven-inch  Navy"  or 
"Autogas."  After  many  experiments,  Mr.  Roche 
offers  it  to  the  public  with  the  statement  that  for 
very  heavy  work  no  better  cell  of  any  size  or  weight 
was  ever  sold.  It  is  said  to  be  adapted  for  auto- 
mobile gasoline  engines,  surgical,  dental  and  car- 
riage lights,  very  heavy  working  telephones  and  cali 
bells. 

For  gasoline-engine  ignition  eight  cells  are  set  up 
in  a  neat  case.  Four  cells  are  in  circuit  and  four 
cells  in  reserve  are  connected  with  a  switch,  so  the 
user  can  cut  in  one  of  the  reserve 
cells  as  needed.  When  all  eight 
Q  ^.illPB,  afe  used  up,  the  cells  can  be  taken 

'  "  '  '  "'  out  of  the  case  and  replaced  with 
new  ones  by  any  intelligent  boy. 
The  case  measures  12  by  6  by  9 
inches  and  weighs  only  23  pounds. 
The  case  for  carriage  lighting, 
surgical  and  dental  lamps,  etc., 
measures  9%by9%by  9  inches,  and 
weighs  26  pounds.  The  cells,  nine 
in  number,  are  connected  in  three- 
series  of  three  cells  each,  thus  en- 
abling the  operator  to  use  one  set 
and  have  two  sets  in  reserve. 
This  is  said  to  prolong  the  life 
of  the  three  sets  about  20  pet- 
cent. 

Mr.  Roche  has  also  designed  an 
electric  campaign  button,  one  inch 
in  diameter,  in  which  a  high-efficiency  incandescent 
lamp  is  used.  The  battery  is  carried  in  the  pocket, 
as  are  also  the  press  plates,  or  key.  A  picture  can 
be  mounted  on  the  button,  which  is  brilliantly  illumi- 
nated when  the  plates  are  pressed. 


Bell  Company's  Prices  in  Toronto. 

By  an  agreement  between  the  city  of  Toronto. 
Ont.,  and  the  Bell  Telephone  company  on  September 
7.  1891,  the  rates  for  Toronto  were  fixed  at  $25 
for  private  houses  and  $45  for  business  institutions. 
By  an  act  passed  by  the  Dominion  government  on 
July  9,  1892,  it  was  provided  that  the  existing  rates 
should  not  be  increased  without  the  consent  of  the 
government.  Last  year  application  was  made  In 
the  government  to  permit  the  company  to  increase  its 
rates,  but  was  refused.  Now,  however,  the  company 
is  disregarding  the  law  and  is  charging  its  subscrib- 
ers, in  some  cases,  as  high  as  $65  a  year,  ami  11 
any  complaint  is  made,  the  company  simply  refuses 
to  give  the  service  and  asserts  that  it  cannot  In- 
compelled  to  extend  its  lines.  The  government  will 
probably  now  interfere. 


Number  of  Telegraph  Offices. 

The  following  comparative  statement,  says  the 
Evening  Wisconsin  of  Milwaukee,  shows  the  number 
of  offices  maintained  by  the  Western  Union  Tele- 
graph company  and  the  Postal  Telegraph  company 
in  the  United  States,  Canada  and  Mexico: 

No.  Other 

Offices.  Connei'tions  Total. 

Western  Union. 31,091                   14-738  35.829 

Postal 2,785                     7,386  10,171 

The  Wcst.crn  Union  has  842  stations  in  the  United 
States  and  Canada  to  which  money  can  be  tele- 
graphed. The  Postal  has  464.  The  above  state- 
ment does  not  include  branch  offices. 


A  Bremen  cable  dispatch  states  that  a  wireless 
telegraph  system  has  been  operating  satisfactorily  be- 
tween Lloyd  steamers  and  the  island  of  Borkttm, 
at  30  kilometers  (about  20  miles)  distance,  since  May 
15th.  The  steamers  signal  the  fireship  with  flags  and 
the  fireship  transmits  the  signal  to  the  island  by 
the  wireless  telegraph.  The  Kaiser  Wilhelm  der 
Grosse  is  equipped  for  direct  messages  without  flags. 
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G.I.  Direct-current  Enclosed-arc  Lamps. 

The  accompanying  illustrations  show  different 
styles  of  the  G.  I.  type  L  3  enclosed-arc  lamps,  which 
are  now  being  put  upon  the  market.  These  lamps 
are  designed  to  operate  in  scries  on  any  direct-cur- 
rent, constant-potential  circuit  of  200 -volts  or  above, 
the  only  limitation  being  that  each  lamp  shall  have 
at  least  90  volts  and  not  more  than  125  volts  at  the 
terminals.  The  most  customary  conditions  under 
which  the  lamps  are  operated  are  two  in  series  on 
200  to  250-volt  light  and  power  circuits,  and  five  in 
series  on  450  to  600- volt  power  and  railway  circuits. 

In  placing  this  lamp  upon  the  market  the  General 
Incandescent  Arc  Light  company  of  New  York  has 
endeavored  to  fill  the  need  of  a  thoroughly  reliable 
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down,  thus  increasing  the  useful  illuminating  powet 
of  the  lamp. 

The  sheils  of  the  lamps  are  constructed  of  brass, 
and  are  so  designed  as  to  be  perfectly  weatherproof, 
so  that  the  lamps  may  be  used  either  in  or  out  ol 
doors,  allowing  the  use  of  either  outer  globe,  por- 
celain reflector  or  combination  outer  globe  and 
enameled-metal  reflector.  Fig  1  illustrates  a  lamp 
with  a  12-inch  round  outer  globe,  while  Fig.  2  shows 
a    lamp    with    porcelain    reflector     for     indoor    use 
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the  flames.  The  fire  was  almost  instantly  extin- 
guished. Kilfyre  is  used  quite  extensively  through- 
out the  country,  and  is  believed  to  be  particularly 
adapted  for  the  protection  of  all  electrical  apparatus. 
The  demonstration  was  made  under  the  manage- 
ment of  General  C.  H.  Barney,  manager  of  the  elec- 
trical department  of  the  Monarch  Fire  Appliance 
company,  and  H.  J.  Doyle,  superintendent  of  agen- 
cies of  the  same  company.  Souvenir  badges  of 
orange  ribbon,  with  a  neat  bar  pin  and  bearing  the 


Lamp  with  Outer  Globe.  Fig.  2.     Indoor  Lamp. 

G.    I.    DIRECT-CURRENT    ENCLOSED-ARC    LAMPS. 


STUBENRAUSCH    FIRE-PROOF    COMMUTATOR. 


multiple-series  lamp,  simple  in  design,  yet  at  the 
same  time  thoroughly  substantial  and  efficient,  giv- 
ing 150  hours'  life  with  one  12  by  one-half-inch 
solid  carbon. 

The  company  believes  it  has  secured  perfect  regu- 
lation by  using  the  differential  method  of  regulation, 
and  by  giving  the  most  careful  attention  to  the 
design  of  the  shunt  and  series  winding,  and  to  the 
magnetic  circuit  of  the  lamp. 

Each  lamp  is  equipped  with  an  equalizing  resist- 
ance, which,  by  means  of  a  carefully  designed  cut- 
out, is  automatically  cut  into  the  circuit  in  case  the 
carbon  should  stick  or  burn  out,  thus  balancing 
the  circuit  and  allowing  the  remaining  lamps  in  the 
series  to  continue  burning  without  interruption. 
A  hand  switch  is  also  provided  on  each  lamp, 
which  cuts  in  the  equalizing  resistance.  By  the  use 
of  carefully  designed  windings,  which  are  of  larger 
cross-section  than  ordinarily  used,  and  an  automatic 
cut-out,  it  is  said  to  be  practically  impossible  to 
burn  out  the  shunt  windings. 

The  necessary  connection  with  the  upper  carbon 
holder  is  made  by  a  substantial  flexible-wire  con- 
nection, of  special  design,  which  has  a  margin  of 
safety  of  50  per  cent,  above  the  necessary  current- 


Where  an  expensive  ornamental  shell  is  unneces- 
sary, the  company  furnishes  the  same  lamp  mech- 
anism with  a  plain  iron  shell. 

The  length  of  the  lamp  with  globe  is  25  inches, 
and  with  reflector  only  23  inches.  The  lamps  are 
carried  in  stock,  wound  for  five  amperes  and  ad- 
justed for  75  to  80-volt  arc,  with  half-inch  carbons. 
Lamps  for  other  amperages  are  made  on  order. 


trademark  of  the  company,  were  distributed  at  the 
exhibition  and  during  the  convention. 


Kilfyre  Exhibition  at  the  Convention. 

The  fire-extinguishing  properties  of  Kilfyre,  manu- 
factured by  the  Monarch  Fire  Appliance  company 
of  New  York,  were  well  exhibited  last  Thursday 
at  a  test  on  the  lake  front  at  the  east  end  of  the 
Van  Buren  street  viaduct.  The  exhibition  was 
given  for  the  benefit  of  the  delegates  and  visitors 
of  the  National  Electric  Light  association.  It  took 
place  at  2  p.  m.,  immediately  after  the  adjournment 
of  the  morning  session  of  the  convention,  and  was 
attended  by  a  large  number  of  delegates,  while 
others  witnessed  it  from  the  windows  of  the  Audi- 
torium Hotel. 

Kilfyre  is  a  dry,  brown  powder,  put  up  in  cylin- 
ders  22   'nches    long   and    two    in    diameter,    which 


Stubenrausch    Fire-proof  Commutator. 

The  accompanying  cut  illustrates  a  novel  construc- 
tion of  commutator  for  Brush  arc  machines  that 
is  now  being  manufactured  exclusively  by  the  Greg- 
ory Electric  company  of  Chicago  and  which  pos- 
sesses a  number  of  unusual  features. 

As  is  generally  known,  dynamo  tenders  using 
Brush  machines  have  more  or  less  trouble  with 
their  commutators,  through  the  accumulation  of 
copper  dust  and  grease  within  the  commutator. 

The  special  improvement  embodied  in  the  new 
form  of  commutator  now-  being  offered  by  the  Greg- 
ory Electric  company  is  that  its  body  is  made  of 
slate,  a  non-combustible  material,  which  will  not 
char,  burn  or  deteriorate  in  any  way,  and,  above 
all,  will  not  absorb  oil,  and  thus  become  impregnated, 
through  the  agency  of  the  oil,  with  copper  dust. 
The  slate  body  or  core  of  the  commutator  effectu- 
ally insulates  the  several  segments  and  thus  prevents 
short-circuit  arcing,  while  the  disks  of  the  slate 
body  carrying  the  commutator  segments  are  di- 
vided into  separable  halves,  and  each  section  of  the 
commutator  may  thus  be  easily  disconnected  and 
readily   removed. 

The  Gregory  Electric  company  is  manufacturing 
all  parts  of  these  stone-cored  commutators  in  stand- 
ard sizes,  thus  making  the  parts  interchangeable. 
Attention  is  called  to  the  fact  that  the  construction 
of  this  commutator,  as  shown  in  the  illustration,  is 
such  that  the  stone  half-disks  upon  which  the  com- 
mutator segments  are  arranged  are  so  bound  to- 
gether by  brass  clamps  and  the  commutator  seg- 
ments themselves,  that  the  whole  commutator  is 
practically  one  piece  with  a  stone  center,  as  it  were. 
By  this  construction,  the  Gregory  company  believes 
that  all  trouble  with  the  Brush  commutator  is  en- 
tirely obviated. 


Fit?.   1.  Fig.  2. 

KILFYRE    EXHIBITION    AT    THE    CONVENTION. 


carrying  capacity.  This  connecting  wire  gives  a  con- 
tinuous electrical  connection  through  the  lamp,  only 
broken  by  the  arc. 

A  distinctive  feature  of  the  lamp  is  a  new  shadow- 
less, and  at  the  same  time  substantial,  trimming  de- 
vice, on  the  design  and  perfection  of  which  a  great 
amount  of  time  has  been  spent.  This  device  is  said 
to  offer  the  least  possible  obstruction  to  the  light 
and  necessarily  casts  the  minimum  shadow.  It  al- 
lows the  globe  to  be  easily  .removed  and  gives  full 
access  to  the  carbon  holders  for  retrimming.  Just 
abo.ve  the  inner  globe  the  lamp  is  equipped  with  a 
porcelain-lined  metal  reflector  and  much  of  the 
light   from   the   arc    otherwise    diffused   is    reflected 


are  so  made  as  to  hang  upon  a  nail  or  hook,  by  a 
ring  in  the  lid.  When  needed  for  use  the  cylinder 
is  pulled  down  sharply,  so  as  to  leave  the  lid  still 
hanging  on  the  hook.  In  Thursday's  exhibition  a 
wooden  structure,  15  feet  by  four,  stood  on  end, 
one  side  being  open,  and  in  this  was  placed  laths 
and  other  small  dry  pieces  of  wood.  These  were 
saturated  with  petroleum  and  pitch  and  paper  was 
packed  in  to  aid  in  starting  the  fire.  Fig.  1  shows 
the  structure  before  being  ignited. 

Fig.  2  is  a  picture  taken  just  after  the  fire  was 
started.  An  attendant  threw  water  on  the  burning 
structure  without  effect,  and  then,  with  a  tube  of 
Kilfyre,  he  began  to  sprinkle  the  compound  upon 


Proposed  Ohio  Electric  Tow  Line. 

A  Detroit  dispatch  states  that  Thomas  H.  For- 
dyce  of  that  city  has  been  granted  a  30  years'  fran- 
chise by  the  Ohio  board  of  public  works  to  build 
and  operate  an  electric  tow  line  along  the  towpath 
of  the  Miami  and  Erie  canal.  This  canal  extends 
244  miles  from  the  water  front  of  Toledo  into  the 
heart  of  Cincinnati,  and  passes  through  Hamilton, 
Dayton,  Piqua  and  many  other  large  towns. 

"The  plan,"  says  the  account,  "is  to  construct  an 
electric-car  line  on  the  bank  and  have  motor  cars 
supplant  horses  and  mules  for  drawing  canalboats. 
The  company  represented  by  Mr.  Fordyce  will  not 
only  escape  the  cost  of  grading,  but  will  have  no 
right  of  way  to  secure,  while  it  gains  an  entrance 
into  Cincinnati  that  has  never  been  enjoyed  by  any 
other  railway  line,  although  persistent  attempts  have 
been  made  for  many  years.  Indeed,  it  is  charged 
by  the  Cincinnati  Enquirer,  that  heavy  rails  will  be 
laid  and  that  Mr.  Fordyce  will  ultimately  turn  it 
into  a  steam  railroad." 

It  is  asserted  that  a  successful  test  has  already 
been  made  over  an  experimental  section  of  track 
and  that  the  Westinghouse  companies  will  build  the 
line  at  a  cost  of  $2,700,000.  The  company  that  will 
operate  the  road  will  be  known  as  the  Miami  and 
Erie  Transportation  company,  and  it  is  said  that 
several  Detroit  capitalists  are  associated  with  Mr. 
Fordyce. 
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Double-current  Generators. 
Bv  Borcham  Harding. 

Electrical  engineering,  as  applied  to  street-railway 
work,  is  slowly  but  surely  introducing  polyphasi  ap- 
paratus.    Since  the   institution   o!  electric   railway-, 
direct  current  has  been  the  motive  power  chiefly  em- 
:.  but  on  ace. mm  of  the  difficulty  of  transmit- 
ting it.   the  length  of  lines  has   been  limited.     The 
latest  designs  for  long  electric  railways  have  intro- 
duced alternating-current  apparatus  at   the  gencrat- 
tation,  winch  1-  transmitted    and  converted  at 
.   to  direct  current.     By  this  means  it  is 
le    to    operate    from    a    central-power    - 
railway  systems  over  ioo  miles  in  length. 

Double-current  generators  are  another  method  of 
introducing  alternating  current  into  street-railway 
power   stati  -  tiese  novel    machines 

have  recently  been  constructed  by  the  Westinghouse 
Electric  and  Manufacturing  company.    One  of  600 
kilowatts  for  the  Quebec,  Montmorency  and  Charle- 
raUway     is     direct-connected    to   a   watcrwheel 
teceiving  power  from  the  Montmorency  Falls,  and 
works    .ii    a    >pe.-d    of   _>."■</>    revolutions    per    minute. 
This  generator,  a  view   of  which  is  shown  in   Fig.   1. 
■  poles,  and  delivers  direct  current  at  550  vol's 
and   two-phase  alternating  current   of  8,000  alterna- 
tions at  about  400  volts.     It  will  carry  its  full-rated 
load  "ll  either  end,  or  it  will  divide  the  load  of  direct 
and  alternating  current  in  any  proportion  that  may 
uired.     The  direct  current  is  fed  into  the  rail- 
tdjacent  to  the  station  and  the  alternating 
current  is  transmitted  at  a  high  voltage  to  a  distant 
uion. 

Two  other  similarly  constructed  double-current 
generators  are  in  operation  at  the  power  house  of 
the  Philadelphia  and  West  Chester  Traction  com- 
pany. These  two  machines,  each  of  400  kilowatts, 
having  jo  poles,  operating  at  115  revolutions  per 
minute,  deliver  direct  current  at  550  volts  and  three- 
phase  alternating  current  at  340  volts.  The  style  of 
the-e  generators  is  the  "engine  type."  the  rotating 
being  built  upon  a  cast  spider,  and  the  external 
frame  is  divided  in  a  vertical  plane  to  allow  access 
to  the  windings.  The.  armature  has  a  direct-current 
winding  for  normal  output  of  757  amperes  at  550 
The  alternating  end  is  connected  for  opera- 
tion on  a  three-phase  circuit  at  approximately  680 
amperes  per  terminal  at  340  volts.  The  field  has  a 
shunt  and  a  series  winding,  the  shunt  being  ar- 
ranged for  separate  excitation  at  500  volts,  20  am- 
peres. The  series  winding  is  such  that  if  the  ma- 
chine be  operated  as  a  direct-current  generator,  at 
constant  speed,  the  electromotive  force  will  rise 
from  500  volts,  no  load,  to  550  volts,  full  load.  The 
alternating-current  end  is  regulated  by  hand. 

As  regards  commutation:  With  the  brushes  prop- 
erly adjusted,  there  is  practically  no  sparking  due 
to  variations  of  IoikI  within  the  limits  of  no  load 
and  50  per  cent,  overload.  The  machine  will  run 
at  full  load  for  24  hours  with  practically  no  spark- 
ing, nor  will  this  occur  with  a  temporary  overload 
of  75  per  cent.  The  field  frame  is  made  of  cast- 
iron  and  the  pole  pieces  are  of  laminated  steel,  the 
pole  pieces  and  field  winding  being  proportioned  so 
as  to  reduce  the  armature  reaction  and  self-induc- 
tion to  a  low  limit.  The  shunt-field  coils  are  wire- 
wound;  the  series-field  coils  are  strap  wound;  the 
whole  is  arranged  for  good  air  circulation. 

The  armature  is  of  the  "slotted-drum"  type.  The 
core  i-  built  up  of  laminations  of  steel  pressed  upon 
the  cast-iron  spider.  The  armature  winding  con- 
sists of  strap-wound  coils,  formed  and  insulated  be- 
fore being  placed  in  the  -lots,  and  held  in  the  slots 
by  retaining  wedges  of  hard  fiber.  There  are  no 
band-  on  the  armature.  The  insulation  of  the  arma- 
ture conductors  consists  of  sheet  material  of  high 
insulated  quality,  applied  in  overlapping  layer-. 
held  111  place  with  tape.  The  collector  is  of  brass,  "i 
ample  size  for  the  maximum  current  to  be  carried. 
The  brushes  here  are  of  copper. 

The  commutator  is  constructed  of  bars  of  hard- 
drawn  copper,  insulated  from  one  another  by  mica. 
The  number  of  bars  is  such  that  with  the  elec'.ro- 
force  "i  550  volts  on  the  machine,  the  aver- 
age difference  of  potential  between  two  bar-  does 
mil  exceed  16  volts.  Tin-  commutator  bar-  an  held 
111  position  at  one  end  by  a  cast-iron  ring  with  a 
"V  section.  The  other  ends  of  the  commutator 
bars  arc  supported  by  segments  of  a  similar  sec 
tion,  firmly  held  in  position  by  bolts.  The  com- 
mutator  brushes  an-  of  carbon,  the  bni-h -holder 
being  of  the  sliding-shunt  type. 

rotary  converti  rs,  each  of  1,000  kilowatt-,  -up 
plied    t.,    the    Third    Avenue    Railroad    company    of 
New  York  by  tin    Westinghouse  company    arc  ca- 
pable of  being  used  as  double-currenl 
in  fact,  four  of  them  now  installed  in  the  Sixty-fifth 
street  station  are  performing  double  service.     They 
are    rope-driven     from     horizontal     steam     engines. 
Direct  current  is  taken  from  the  commutators  at  550 
volts    for   feeding    the    railway    circuits.     From    the 
ior  rings   is   taken   alternating   current   at   ap- 
proximately 340  volts,  which  is  raised  by  mean-  <■( 
up  transformers  and  transmitted  to  the  One- 
hundred-and-twenry-ninth  street  station  to  operate 
ilar    machine    now    used    as    a    1,000-kilowatt 
Westinghouse  rotary  converter. 

I  li  ,  machines,  which  are  the  largest  rotary  con- 
verter- yet  constructed,  haw  w  poles  and  operate 
at  300  revolutions  per  minute.  They  have  large  over- 
load ci  10  that,  when  working  under  full  load 
continuously,  there  is  a  very  slight  rise  in  tempera- 
ture.    The   frames   of  these   machines  are  arranged 


1  ii  they  can  be  changed  from  double-current 
generators  to  rotary  converters  whenever  desired. 
This  can  be  done  by  cutting  off  the  shaft  and  by  the 
addition  of  a  starting  motor.  The  rotating  part  of 
tin  starting  motor  is  pressed  upon  the  armature 
shaft  of  the  rotary. 

Several  other  electric-railway  companies  have  in- 
stalled Westinghouse  double-current  generators, 
them  the  Lewiston,  Brunswick  and  Bath 
Railway  and  the  Metropolitan  Railway  company  of 
Toronto,  Canada.  It  is  evidently  very  advantageous 
for  railway  companies  to  be  able  to  supply  the  dis- 
tant parts  of  a  long  system  and  the  line  adjacent 
to  the  power  house  from  the  same  generator,  and 
ii  1-  more  especially  so  where  only  a  few  cars  are 
operated.  To  gain  the  best  results  on  this  type 
nf  machine  it  is  necessary  that  they  be  operated  at 
a  high  speed,  to  avoid  a  multiplicity  of  poles.  For 
this  reason  they  are  especially  well  adapted  for 
direct  connection  to  waterwheels. 

Since  the  double-current  generators  are  able  to 
deliver  their  regular  output  as  either  direct  or  alter- 
nating current,  '>r  a  part  of  each  at  a  low  voltage, 
the  direct  current  is  at  once  available  for  use  on 
the  three-wire  system  for  lighting  without  passing 
through  any  auxiliary  machinery,  and  the  alternat- 
ing-current, although  not  suitable  for  service  at  a 
distance,  on  account  of  its  low  voltage,  can  be 
raised  by  transformers.  There  is  a  definite  ratio  be- 
tween the  voltages  upon  the  direct  and  alternat- 
ing-current ends  of  the  same  machine.  The  usual 
calculation  for  two-phase  current  is  71-100  of  the 
direct-current  voltage,  and  for  three-phase  cur- 
rent, 62-100.  This  definite  ratio  limits  somewhat 
the  use  of  double-current  generators  and  makes 
necessary  the  use  of  raising  transformers  in  most 
cases. 

Storage  batteries  may  be  very  advantageously  used 
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DOUBLE-CURRENT    GENERATOR. 

in  connection  with  double-current  generators,  either 
to  increase  direct-current  capacity  at  times  of  max- 
imum load,  or  to  supply  the  entire  output  of  both 
direct  and  alternating  current  at  times  of  minimum 
load,  and  to  regulate  the  station  pressures  for  both 
the  direct  and  alternating  current  at  any  load.  The 
battery,  operating  in  multiple  with  the  direct-cur- 
rent windings,  lends  to  maintain  the  direct-current 
pressure  in  the  usual  way,  and  also  to  maintain  the 
pressure  in  the  alternating-current  coils,  because  any 
momentary  increase  in  the  load  of  these  coils  tend- 
ing to  slow  uj)  the  armature  and  react  on  the  mag- 
netic field  lowers  through  the  same  means  the 
pressure  and  consequently  the  current  in  the  direct 
coils,  thus  reducing  the  total  armature  reaction  and 
the  engine  load. 


Chicago  City  Railway. 

It  is  asserted  that  the  Chicago  City  Railway  com- 
pany will  again  increase  its  capital  stock,  as  the 
directors  have  authority  to  issue  $1,000,000  of  new 
stock  if  they  wish.  Says  the  Chicago  Tribune: 
"Thr  t'liicagu  City  Railway  company  has  outstand- 
ing $13,000,000  of  capital  now.  Since  1S82  it  has 
increased  its  capital  at  an  average  of  more 
than  $1,000,000  a  year.  Beginning  with  that 
year,  when  $i,ooo,ooo  was  given  to  the  stockholders 
it  par,  $500,000  was  added  the  following  year.  From 
then  to  1893,  in  which  the  increase  was  $2,000,000. 
$1,000,000  has  been  added  each  year.  Since  1S94  the 
increase  has  been  at  the  rale  of  $1,000,000  a  year. 
It  is  presumed  that  knowledge  of  the  approaching 
increase  in  the  capital  stuck  is  responsible  for  the 
decline  in  the  price  of  Chicago  City  railway  issues 
on  the  local  exchange  within  the  last  few  days. 
In  one  day  last  week  il  went  down  to  250.  after  ii 
had  been   selling  at  260  and  above  for  some  time." 


New  York  Notes. 

\\w  York,  May  26. — The  Metropolitan  Street 
Railway  company  now  lias  full  possession  of  the 
Third  Avenue  railroad  and  will  hereafter  operate 
the  property  as  the  Third  Avenue  division  of  the 
Metropolitan  system.  Hugh  J.  Grant  was  discharged 
on  Wednesday  as  receiver  of  the  road  and  on  the 
following  day  the  property  and  franchise  were  for- 
mally transferred  to  President  Vreeland  of  the 
Metropolitan  company.  It  was  stated  in  Wall  street 
Thursday  that  Kuhn,  Loeb  &  Co.  have  paid  the 
Morton  Trust  company  for  the  $35,000,000  bonds  of 
the  Third  Avenue  Railroad  company  taken  by  them 
two  checks  for  something  more  than  $17,000,000 
each,  one  drawn  on  the  National  Bank  of  Com- 
merce and  the  other  on  the  National  City  Bank. 
A  system  of  transfers  between  the  Third  Avenue  and 
the  Metropolitan  lines  will  probably  be  introduced 
as  quickly  as  possible.  The  points  at  which  trans- 
fers are  to  be  made  have  not  yet  been  designated, 
owing  to  difficulty  in  deciding  just  what  would  be 
best  for  the  railway  company  and  for  the  public. 

President  Vreeland,  in  his  remarks  made  at  the 
recent  meeting  of  the  Metropolitan  Street  Railway 
company,  stated  the  proposed  increase  of  capital 
stock  of  $7,000,000  was  needed  for  improvements 
already  in  progress,  the  most  important  of  which 
is  the  conversion  of  the  23  miles  of  cable  traction 
into  underground  electric.  "The  economy  which 
this  change  will  effect,"  said  Mr.  Vreeland,  "will 
more  than  pay  the  interest  at  seven  per  cent,  on  the 
increased  capitalization,  the  apparent  economy  being 
$525,000  yearly.  Every  improvement,  moreover, 
which  brings  the  company's  lines  more  completely 
under  the  one-traction  system  tends  to  earn  as  well 
as  to  save  money.  In  anticipation  of  this  change 
we  have  already  expended  for  feeders,  ducts  and 
transformer  stations  the  sum  of  $018,000,  A  power 
house  capable  of  taking  care  of  the  entire  system 
under  the  electrical  operation  is  substantially  fin- 
ished. When  this  improvement  has  been  made  and 
the  Broadway,  the  Columbus  avenue  and  the  Lex- 
ington avenue  lines  have  been  thus  provided  with 
the  new  traction,  86  miles  of  our  system  will  he 
under  electrical  operation,  and  there  will  remain 
131.40  miles  of  horse  railway,  as  to  which  the  prob- 
lem of  mechanical  traction  will  continue  to  engage 
careful  study.  How  urgent  a  problem  this  is  plainly 
appears  in  the  comparative  figures.  Although  only 
86  miles  of  road  are  under  mechanical  operation,  as 
against  131  miles  operated  by  horses,  there  was  ob- 
tained 26,084,314  car-miles  from  the  mechanically 
operated  roads  for  the  period  of  nine  months  ended 
March  31,  1900,  as  against  only  7,738,845  car-miles 
from  the  horse  railroads.  The  gross  receipts  from 
passengers  during  the  same  period  were  $8,708,652, 
as  against  $1,882,900,  and  the  net  earnings  from  me- 
chanical traction  were  $2,221,661,  while  the  net  loss 
from  horse  traction  was  $268,895.  A  sufficient  rea- 
son for  this  discrepancy  appears  in  the  fact  that  it 
cost  19.43  cents  per  car-mile  to  operate  horse  trac- 
tion, as  against  13  cents  per  car-mile  by  electric  trac- 
tion. The  average  cost  of  cable  traction  is  17.09 
cents." 

Lightning  struck  the  tower  of  the  main  light  at 
Sandy  Hook  last  Monday  afternoon  during  a  heavy 
thunderstorm  and  disabled  the  electric-light  system. 
It  then  followed  the  electric  cable  down  to  the 
South  Hook  beacon  and  disabled  the  electric  system 
there. 

Revised  double-decked  plans  for  the  proposed 
railroad  bridge  over  the  Hudson  River,  between 
this  city  and  New  Jersey,  have  been  adopted  by  the 
New  York  commissioners  of  the  New  York  and 
New  Jersey  Bridge  company.  The  plans  call  for  a 
superimposed  trackage  for  trolley  lines,  six  tracks 
for  steam  cars  below  and  six  for  trolley  cars  above. 

An  offer  has  been  made  to  the  Rapid  Transit 
Commission  which  may  result  in  the  rapid-transit 
road  being  extended  to  Long  Island  City  before  a 
branch  is  constructed  to  Brooklyn.  The  New  York 
and  Queens  County  Railroad  company  has  volun- 
teered to  build  a  tunnel  from  Borden  avenue,  in 
Queens,  to  connect  with  the  main  line  in  Manhat- 
tan at  Forty-second  street,  for  $2,750,000,  and  op- 
erate this  proposed  spur  when  it  has  been  completed. 
The  company,  which  is  capitalized  at  $2,500,000, 
now  operates  about  40  miles  of  street-surface  rail- 
road in  Queens,  its  lines  extending  from  Long 
Island  City  through  Flushing  and  Jamaica  to  Far 
Rockaway.  M.   L.   G. 

Canadian  Intelligence. 

Ottawa,  May  26. — The  Chambly  Water  and  Power 
0  mpany  of  Montreal  is  about  to  add  very  largely 
to  the  present  plant  at  Chambly,  and  before  an- 
other year  or  18  months  has  passed  there  will  be 
a  developed  electrical  power  of  some  30,000  horse 
power,  whereas  the  present  plant  is  now  furnishing 
7.500  horsepower.  The  scheme  is  the  development 
of  an  additional  power  at  St.  Thercse  Rapids,  some 
three  miles  Up  the  river  from  the  present  plant.  In 
addition  to  this,  it  is  proposed  to  develop  the  exist- 
ing plant  to  its  extreme  limit.  This  scheme  again 
revives  the  talk  of  business  arrangements  between 
the  Royal  Electric  company,  the  Montreal  street 
railway  and  the  Chambly  Water  and  Power  com- 
pany. That  there  is  some  deal  on  foot  between 
the  companies  there  seems  no  doubt,  and  it  is  ex- 
pected that  some  announcement  will  be  made  soon 

The  Baron  E.  Janne  de  Laxnare  of  France,  who 
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left  here  about  the  middle  of  last  March  with  two 
companions  to  go  to  the  Klondike  on  a  motor  tri- 
cycle, has  returned  to  Montreal.  He  went  far 
enough  with  his  machine  to  prove  that  the  feat  of 
reaching  the  gold  regions  with  a  motor  machine 
cf  that  kind  is  a  possibility.  Before  they  started 
the  intention  of  the  trio  was  laughed  at  by  experts, 
but,  from  what  the  baron  says,  they  went  along 
splendidly,  making  on  an  average  from  20  to  25 
miles  an  hour.  The  great  trouble  was  that  they 
started  too  late  in  the  season,  that  it  was  getting 
warm,  and  that  the  snow  and  ice  were  soft.  When 
they  had  a  smooth  sheet  of  ice.  the  baron  says,  they 
flew  along  like  the  wind.  They  encountered  two 
accidents.  Once  the  machine  turned  over,  and  fall- 
ing, was  broken,  and  once  it  got  on  fire,  but  these 
delayed  the  trip  very  little.  The  baron,  who  has 
important  business  interests  and  much  valuable 
property  in  both  Atlin  and  Dawson,  intends  to  build 
a  heavier  and  stronger  machine  for  next  year,  start 
larlier  in  the  season  and  finish  his  proposed  bicycle 
ride  to  Dawson. 

With  one  or  two  exceptions,  all  the  industries  at 
the  Chaudiere  Falls,  Ottawa,  crippled  by  the  great 
fire  of  four  weeks  ago,  will  be  rebuilt  without  de- 
lay. The  Ottawa  Electric  Railway  company  will 
shortly  commence  building  operations  on  a  new 
power  house,  similar  in  design  and  size  to  the  new 
fireproof  power  house  completed  last  winter,  and 
which  escaped  the  fire.  The  new  building  will  be 
erected  on  the  site  of  the  old  one  that  was  burned. 
It  will  be  60  feet  square  and  40  feet  high,  built  of 
brick  and  concrete.  A  rock  excavation,  10  feet  deep 
and  the  full  size  of  the  building,  will  be  made. 
In  the  power  house  a  1,600-horsepower  generator 
and  auxiliary  machinery  of  modern  design  are  to  be 
established  to  replace  the  six  generators  destroyed 
in  the  fire.  When  the  new  machinery  is  installed 
the  Electric  Railway  company  will  have  fully  3,600 
horsepower  for  operating  purposes.  The  cost  of 
the  new  building  and  plant  is  estimated  at  about 
S150.000.  The  Ottawa  Electric  Light  company  will 
also  expend  a  large  sum  of  money  in  the  erection 
of  a  new  power  house  on  the  site  of  the  arc-light 
station  No.  2.  This  will  be  made  fireproof  and 
fitted  with  modern  powerful  machinery,  similar  to 
that  in  the  electric-railway  power  house.  The  cost 
of  the  building  and  plant  will  be  about  $100,000. 
The  work  on  these  houses  will  be  pushed  to  com- 
pletion. The  Ottawa  Carbide's  new  factory,  which 
escaped  the  fire,  will  be  ready  for  operation  within 
a  few  weeks.  Twenty  furnaces  have  been  completed 
and  are  ready  for  use  as  soon  as  the  electrical  ap- 
pliances have  been  attached.  W. 

From  the  Buckeye  State. 

Columbus.  O.,  May  25.— The  Chillicothe,  Mount 
Sterling  and  Columbus  Railway  company  will  adopt 
a  standard-gauge  track,  so  that  any  car  may  pass 
over  its  line.  The  fare  will  be  made  about  1Y2  cents 
a  mile 

S.  L.  Nelson  of  Springfield  has  Drought  suit 
against  the  American  Railway  company  of  Phila- 
delphia for  $72,750,  said  to  be  due  for  negotiating 
for  the  People's  electric  railway  at  Dayton  and 
for  an  electric-light  plant  at  Springfield. 

The  Columbus  Suburban  Electric  Railway  com- 
pany has  been  incorporated,  with  a  capital  stock 
of  8150,000,  to  build  lines  in  Columbus  and  to  Dub- 
lin and  Hilliard.  The  incorporators  are  Paul  Jones. 
George  W.  Dun,  Edward  Denmead,  James  Ross, 
A  L.  Thurman  and  Al  W.   Field. 

The  Akron  and  Cuyahoga  Falls  Rapid  Transit 
company  will  extend  its  line  from  Kent  to  Ravenna. 

It  is  claimed  that  roads  projected  from  Columbus 
to  Springfield  and  from  there  to  Indianapolis  will 
be  connected  up  to  form  a  through  line  between  the 
two  cities. 

The  electric-light  plant  destroyed  by  fire  at  Wil- 
mington some  time  ago  will  be  rebuilt. 

The  General  Illuminating.  Heating  and  Power 
company  of  Cincinnati  has  been  incorporated,  with 
a  capital  of  $100,000. 

Citizens  of  Columbus  are  contemplating  the  con- 
struction of  another  street  railway,  to  be  known 
as  the  Central  Market  road.  Dr.  Hartman.  the 
well-known  proprietary-medicine  man,  is  at  the  head 
of  the  matter. 

The  National  Traction  company  and  the  Colum- 
bus, London  and  Springfield  Electric  Railway  com- 
pany are  both  contending  for  the  right  of  way  along 
the  National  road  west  from  Columbus. 

The  Columbus  Railway  company  has  advanced 
the  wages  of  all  employes,  the  new  schedule  to 
take  effect  on  June  1st. 

There  is  a  plan  on  foot  to  build  another  uptown 
loop  at  Dayton,  Ohio,  for  the  interurban  lines.  It 
is  also  thought  that  a  union  depot  at  the  traction 
loop  may  be  built  there  within  a  short  time. 

The  Maumee  Valley  Electric  company  of  Toledo 
was  incorporated  a  few  days  ago  with  a  capital 
stock  of  $100,000.  The  company  will  operate  the 
new  power  house  at  Toledo,  built  in  connection 
with  the  Toledo  and  Maumee  Valley  electric  road. 

The  Gallipolis  and  Point  Pleasant  Electric  Rail- 
way company  has  suspended  operations,  and  the 
track  in  Gallipolis  has  been  taken  up.  It  is  stated 
that  the  road  did  not  pay.  The  greater  part  of  the 
company's  stock  was  owned  by  the  Hocking  Valley 
Railwav  company. 

The  Southern  Ohio  Traction  company  has  decided 
to  bond  the  road  for  $2,000,000  with  the  Cleveland 
Trust  company.  The  bonds  of  the  roads  which  were 
consolidated  into   this  one  company  will   be  taken 


up.  The  salaries  of  all  employes  will  be  increased. 
An  effort  will  be  made  to  gain  a  direct  entrance  into 
Cincinnati. 

The  most  important  move  in  electric-railway  con- 
solidation in  this  state  of  late  is  that  of  the  Cleve- 
land, Berea,  Elyria  and  Oberlin,  the  Lorain  County 
street  railway  and  the  Oberlin  and  Wellington  elec- 
tric railway.  The  new  operating  company  will  be 
known  as  the  Cleveland,  Elyria  and  Western  Rail- 
way company,  with  a  capital  of  $2,000,000  and  an 
authorized  bond  issue  of  $1,500,000.  The  company 
will  build  a  line  from  Wellington  to  Norwalk,  which 
will  give  it  85  miles  of  line. 

Work  will  be  begun  on  the  construction  of  the 
Dayton,  Springfield  and  Urbana  electric  road  with- 
in a  few  days.  The  engineer  has  almost  completed 
his   work   on   the   survey. 

It  is  said  the  Columbus  Electric  Light  and  Power 
company  has  made  a  very  flattering  offer  to  light 
the  city.  This,  of  course,  is  to  stop  plans  now  in 
progress  for  a  municipal  plant.  Estimates  show 
that  a  complete  new  equipment  for  the  municipal 
plant  will  cost  the  city  something  like  $200,000. 
The  Columbus  Light  and  Power  company  is  plan- 
ning to  make  extensive  improvements.  Director  of 
Public  Improvements  Kauffman  is  opposed  to  spend- 
ing money  on  the  municipal  plant  or  to  experiment- 
ing with  it  longer. 

The  Dayton  and  Northern  Traction  company  has 
been  incorporated,  with  a. capital  of  $450,000,  to 
construct  an  electric  line  from  Dayton  to  Green- 
ville, Darke  County.  It  will  pass  through  the  vil- 
lages of  Brookville  and  Arcanum.  The  incorpor- 
ators are  Joseph  E.  Lowes,  John  E.  Feiglit.  Harry 
C.  Keifaber,  Ezra  Bimm  and  Walter  B.  Gebhart. 
The  road  will  carry  both  passengers  and  freight. 

Cleveland  capitalists  are  securing  the  right  of  way 
for  an  electric  road  from  Lima  to  Piqua,  through 
Cridersville,  Wapakoneta,  St.  Marys,  New  Bremen 
and  Minster.  Those  known  to  be  interested  are 
F.  D.  Carpenter,  L.  M.  Coe  and  Jacob  Mayer. 

A  new  line  is  being  surveyed  from  Anderson- 
ville  to  Warren  to  be  used  by  the  Mahoning  Valley 
Electric  Railway  company  of  Youngstown.  It  is 
said  that  the  line  will  go  around  Niles  because  of 
a  disagreement  between  the  officials  of  the  road 
and  the  Niles  village  council. 

The  Columbus  Railway  company  has  asked  the 
privilege  of  extending  its  line  on  Parsons  avenue 
south  to  the  corporation  line  in  order  to  allow  the 
cars  of  the  Columbus  and  Lancaster  road  to  come 
in  over  its  tracks.  The  matter  has  been  debated 
by  the  council  committee  and  an  ordinance  prepared 
to  allow  the  privilege,  but  it  is  difficult  to  tell  what 
will  be  done  with  it. 

Engineers  are  at  work  on  the  Columbus,  London 
and  Springfield  line  and  the  company  is  preparing 
to  begin  the  work  of  construction  in  a  few  days. 

O.    M.    C. 


Northwestern  Notations. 

Minneapolis,  May  25. — The  Montana  Power 
Transmission  company,  which  generates  power 
from  the  Big  Hole  River,  near  Butte,  Mont.,  has 
installed  two  more  turbines,  which  give  the  plant 
a  capacity  of  4,000  horsepower. 

The  Snoqualmie  Falls  Power  company  is  replac- 
ing its  aluminum  wire  from  Tacoma,  Wash.,  to 
Snoqualmie  Falls  with  heavier  wires.  The  old 
wires  were  of  insufficient  tensile  strength  and  some- 
limes  pulled  apart,  making  bad  and  expensive 
breaks. 

The  electric-light  plant  at  the  dam  in  St.  Cloud, 
Minn.,  is  to  be  rebuilt  at  a  cost  of  $30,000.  A  new 
flume  will  be  built  and  two  new  waterwheels  put 
in,  doubling  the  capacity  of  the  plant.  The  trustees 
of  the  first-mortgage  bondholders  are  furnishing 
the   money. 

A.  P.  Hoyt  of  Joplin,  Mo.,  is'  an  applicant  at 
Omro,  Wis.,  for  an  electric-light  franchise. 

The  Winnebago  Traction  company  of  Oshkosh, 
Wis.,  has  filed  a  mortgage  for  $1,000,000  in  favor 
of  the  Trust  Company  of  America.  Bonds  for 
$550,000  are  to  be  issued  to  cover  the  expenses  in- 
curred by  the  purchase  of  the  plant,  and  the  re- 
maining $450,000  are  to  be  used  for  future  im- 
provements, if  necessary. 

The  city  of  Oskaloosa,  Iowa,  invites  bids  until 
July  2d  for  lighting  the  streets  for  a  term  not  ex- 
ceeding 15  years.  It  would  require  about  50  arcs 
of  2,000  candlepower  and  50  incandescents  of  32 
candlepower.  The  contract  of  the  present  company 
is  about  to  expire. 

A  second  survey  is  being  made  for  the  proposed 
electric-power  plant  to  be  established  at  Athena, 
Ore.,  to  furnish  light  and  power  from  the  Walla 
Walla  River  for  Athena,  Milton  and  Walla  Walla. 
It  is  expected  that  construction  will  be  started  this 
summer. 

The  council  of  Plymouth,  Wis.,  has  voted  for 
electric  lighting.  Arrangements  will  be  made  to 
contract  for  a  system  soon. 

The  Peshtigo,  Wis.,  town  board  has  granted  a 
franchise  for  an  electric  car  line  from  Marinette. 
The  promoters  expect  in  time  to  extend  to  Oconto 
and  Green  Bay  and  connect  with  present  and  pros- 
pective lines,  which  may  eventually  give  an  electric 
line  from  Chicago  and  Milwaukee  to  Marinette. 

Shakopee,  Minn.,  has  voted  to  borrow  $12,000  for 
the  installation  of  a  municipal  electric-lighting  plant. 

The  council  of  Winnipeg,  Man.,  is  considering 
the  purchase  of  the  electric-light  plant  from  the 
street-railway  company. 

R.  K.  McNeill,  a  mining  man  of  Spokane,  Wash., 


has  secured  options  on  the  water  power  at  Post 
Falls,  Idaho,  and  proposes  to  develop  them  and 
generate  electric  power.  The  plant  would  cost  half 
a  million  dollars  and  could  furnish  power  to  many 
great  mines  in  the  Coeur  d'Alene  district,  65  miles 
away.  The  falls,  it  is  said,  can  furnish  11,000 
horsepower. 

S.  F.  Gilman  is  arranging  to  establish  an  electric- 
light  plant  in  Neligh,  Neb. 

The  Light,  Power  and  Railway  company  of  Mar- 
shalltown,  Iowa,  will  put  in  new  rails  for  its  Third 
street  line  and  make  other  improvements  to  the 
tracks. 

The  electric-light  plant  at  Rush  City,  Minn., 
which  was  destroyed  by  fire,  has  been  rebuilt  and 
put  in  service. 

Work  has  been  begun  on  the  power  station  for  the 
electric-light  and  power  plant  for  Manchester,  Iowa. 

The  Rapid  Transit  company  has  placed  orders  for 
steel  for  a  loop  line  in  Cedar  Falls,  Iowa,  reaching 
from  the  main  portion  of  the  city  to  the  state 
normal  school. 

The  mayor  of  St.  Paul  has  vetoed  an  additional 
franchise  to  the  Manhattan  Light,  Heat  and  Power 
company,  supplementary  to  the  first,  which  was 
passed  over  the  veto  of  the  mayor. 

The  Dubuque  (Iowa)  Street  Railway  company  has 
received  six  new  cars,  which  are  longer  and  better 
than  those  now  in  use.  The  company  has  just 
awarded  the  contract  for  the  erection  of  a  new 
power  house. 

Two  Rivers,  Wis.,  has  contracted  with  C.  A. 
Iglehart  &  Co.  of  Chicago,  to  install  an  electric- 
light  and  waterworks  plant  and  sell  to  the  city  for 
$66,000,  the  payments  to  extend  over  a  term  of 
years. 

The  city  of  Fort  Dodge,  Iowa,  will  renew  its 
contract  with  the  Light  and  Power  company  for 
street  lighting  at  $86  per  light  per  annum. 

The  Hughes  Electric  company  has  let  contracts 
for  erecting  a  power  station  for  the  electric-light 
plant  to  be  completed  at  Dickinson,  N.  D. 

Austin,  Minn.,  will  erect  a  power  station  for  its 
electric-light  plant  and  water  plant.  Contracts  have 
been  awarded  to  W.  I.  Gray  &  Co.  of  Minneapolis 
for  a  new  dynamo  and  to  the  Twin  City  Iron  Works, 
Minneapolis,  for  a  new  engine. 

The  East  Shore  Electric  company  has  made  a 
new  proposition  to  Kaukauna,  Wis.,  for  an  electric 
road  and  city  lighting.  The  company  proposes  a 
car  line  from  Kaukauna  to  Fond  du  Lac. 

The  Street  Railway  company  of  Davenport,  Iowa, 
has  completed  extensive  improvements  at  Prospect 
Park. 

The  Electric  Light  company  of  Glencoe,  Minn., 
contemplates  installing  a  hot-water  heating  system 
in  connection  with  its  plant. 

The  new  management  has  assumed  charge  of  the 
electric-light  and  gas  systems  of  Fargo,  N.  D. 
William  Mainland  of  Oshkosh,  Wis.,  and  F.  T. 
Furlong  of  Milwaukee    will  be  the  managers. 

The  mortgage  bondholders  of  the  electric  and 
gas  company  of  St.  Cloud,  Minn.,  propose  to  ex- 
pend $30,000  in  improvements  to  the  system.  A 
new  flume  and  two  new  waterwheels  will  be  in- 
stalled, which  will  double  the  capacity  of  the  plant, 
giving  it  Soo  horsepower. 

The  McCloud  River  Electrical  Power  company 
of  Pierre,  S.  D.,  has  been  incorporated,  with  $1,500,- 
000  capital  stock. 

The  offices  of  the  Edison  Electric  Light  company 
in  St.  Paul  were  recently  burned  out,  resulting  in 
a  loss   of  $7,000. 

President  Agassiz  of  the  Calumet  and  Hecla 
Mining  company  refuses  permission  to  the  Hough- 
ton County  Street  Railway  company  to  cross  lands 
of  the  company.  The  company  planned  a  system 
to  cover  the  entire  copper  country,  but  this  will 
seriously  interfere  with  the  company's  plans.        R. 


PERSONAL. 


S.  A.  Jones,  of  Jones  &  Winter,  electrical  con- 
tractors of  St.  Paul,  was  in  Chicago  early  in  the 
week. 

E.  W.  Richey  has  succeeded  to  the  superin- 
tendency  of  the  Union  Elevated  Railroad  company 
of  Chicago,  Stewart  S.  Neff,  the  former  superin- 
tendent having  resigned  his  position.  Mr.  Neff  is 
said  to  have  become  identified  with  the  Boston 
Elevated  Railway  company. 

Mr.  T.  C.  Penington,  treasurer  of  the  Chicago 
City  Railway  company,  was  in  Washington,  D.  C., 
last  week,  with  the  visiting  delegation  from  Me- 
dinah  Temple  of  the  Mystic  Shriners  of  Chicago. 
Mr.  Pennington  enjoyed  his  visit.  He  inspected  the 
various  lines  of  the  Washington  Traction  and  Elec- 
tric company,  and  says  that  system  is  one  of  the 
finest  street-railway  properties  in  the  United  States. 

The  National  Academy  of  Sciences  of  the  United 
States  has  recommended  to  the  trustees  of  Colum- 
bia University  that  the  Barnard  medal  for  merito- 
rious service  to  science  be  awarded  to  Professor  Wil- 
helm  Conrad  Rontgen  of  the  University  of  Wiirz- 
burg  for  his  discovery  of  the  "X-rays."  The 
award  will  accordingly  be  made  at  the  university 
commencement  to  be  held  on  June  13th  in  New 
York. 

Bryan  &  Humphrey  of  St.  Louis  having  dissolved 
partnership,  Henry  H.  Humphrey,  consulting  elec- 
trical and  mechanical  engineer,  has  removed  his 
offices  to  543  Century  building.  St.  Louis.  _  Mr. 
Humphrey  has  been  retained  as  consulting  engineer 
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by  the  City  Lighting  company  of  St.  Louis,  and 
needed  larger  quarters  for  handling  this  work.  He 
has  also  been  appointed  consulting  engineer  for 
two  new  buildings  in  St.  Louis. 
Mr.  G.  Marconi  sailed  ir. .iii  Southampton  on  May 
in  the  American  liner  St  Paul  for  .New  York. 
It  i-  stated  in  the  daily  papers  that  he  i-  coming  to 
America  for  the  purpose  of  carrying  on  experiments 
in  wireless  telegraphy  on  a  very  much  larger  scale 
than  has  ever  been  done   before. 


ELECTRIC  LIGHTING. 

The     Hammond     Gas    and     Electric     company, 
Peoria,    111.,   has   been    incorporated,   with   a    capital 
sto.-k  oi  $10,000,  to  operate  light,  heat  and  power 
plants.     The  incorporators  were  Homer  W.   Mel  ■ 
d    B.    Franks   and    Walter   Barker. 

The  Gold  Hill  Mining  company  .,[  Cold  Hill, 
V  t  .  has  ordered  an  85-kilowatt  dynamo  for  the 
power  house  oi  the  company.    Mr.  W    G.  Newman 

oi    the    company    propo.es    to    provide    a    system    oi 

electric  arc  light-  i,,r  the  town.     Electric  hammers 
will   I.  [he  mine. 

The  Treasury  Department  is  inviting  sealed  pro- 
.    until   June    12th,    lor   installing    a    system    oi 
electric-light   wiring   in   the   United   Sta 

building  at  St.  Louis,  Mo.     Plans  and  specifi- 
obtained   upon   application    to   the 
secretary  of  the  treasury,  Washington,  D.  C. 

With  S1.000.000  capital,  the  Elmira  (X.  Y.I  Water 
and  Light  company  oi  Elmira,  was  recently  incor- 
porated, to  furnish  light,  heat  or  power  for  the 
towns  oi  Elmira  and  Horseheads  and  other  towns 
1,  lining  County.  The  directors  of  the  com- 
pany are  Charles  F.  Ueblacker,  Ross  M.  Lovell 
and  E.  Watson  Personius 


ELECTRIC  RAILWAYS. 

Work  was  begun  on  May  22d,  on  the  electric  line 
between  Manchester  and"  Petersburg,  Va.,  and  it 
is  thought  the  work  will  be  speedily  carried  through. 

Chicago  newsboys  to  the  number,  it  is  said,  of 
150,  have  been  enjoined  by  Judge  Chetlain  of  the 
Superior  Court  from  trafficking  in  the  transfer 
checks   of  the   Chicago   City    Railway  company. 

It  is  reported  in  cable  dispatches  that  about  5.000 
street-car  employes  in  Berlin  went  on  a  strike  May 
19th.  Disturbances  and  riots  at  various  points  ne- 
ated  extra  police  precautions.  A  compromise 
was  effected  two  days  later  by  which  the  street- 
railway  company  conceded  the  employes  a  nine-hour 
day  and  regulated  the  salary  of  the  employes. 

The  special  committee  of  the  Chicago  City  Coun- 
cil named  to  investigate  and  report  concerning 
street-car  matters  met  recently  and  organized  by 
electing  Alderman  Foreman  as  chairman  and  nam- 
ing sub-committees  to  report  on  various  phases  of 
the  subject,  as  follows:  Financial,  Jackson,  Ray- 
mer;  mechanical,  Mavor,  Brennan;  legal,  Herrmann, 
Goldzier. 

The  Old  Dominion  and  Great  Falls  Electric  com- 
pany  is  making  rapid  progress  in  acquiring  titles 
to  the  various  tracts  through  which  it  passes,  be- 
tween the  Aqueduct  bridge,  Washington,  D.  C,  and 
the  Great  Falls  of  the  Potomac,  Va.  Construc- 
tion will  begin  iii  June,  and  the  road  will  be  in 
operation  by  November  1st.  The  road  is  13.7  miles 
long. 

The  Washington  (D.  C.)  Traction  and  Electric 
company,  besides  contributing  $300  for  the  enter- 
tainment of  the  Mystic  Shriners,  placed  15  of  its 
cars  at  the  disposal  of  the  visitors  last  week  and 
carried  them  over  the  interesting  portions  of  its 
lines.  Tin-  excursion  parties  were  under  the  charge 
oi  Mr.  K.  E.  Lee,  the  superintendent  of  the  com- 
pany. About  900  of  the  visitors  availed  themselves 
of  this  opportunity  to  see  the  city. 

Preparatory  to  the  formal  opening  of  the  North- 
western elevated  railroad  on  May  31st,  a  test  of  the 
road  was  made  on  Sunday,  May  27th.  A  train  was 
operated  over  the  northern  end  of  the  line  by  power 
supplied  from  Ihe  company's  new  power  house  at 
Fullcrton  and  Southport  avenues.  Two  of  the  gener- 
ating units  arc  completed  and  ready  for  service,  but 
it  will  be  several  weeks  before  the  other  two  arc 
pul  in  operation.  Twenty  trains  a  day  are  to  be 
''d  on  iln-  road  ai  first,  the  number  being 
increased  lo  30  later. 


AUTOMOBILES. 


Tin-  Adams  Express  company,  it  is  said,  will  soon 
supplant  the  horses  and  Irueks  now  used  in  its 
heavy  transfer  traffic  in  Chicago  with  steam  auto- 
mobiles. The  wagon  'in-  company  has  been  ex- 
perimenting wiih  has  a    peed  capacity  of  six  miles 

.111  hour  and  COStS  between  :?J.ooo  and  $1,000. 

v  Pennington  war  automobile  was  given  a  test 
over  the  Hudson  County  boulevard  in  New  York 
recently.  The  inventor,  Edward  J.  Pennington, 
his  machine  is  aide  to  carry  12  men  and  sis 
rapid-fire  guns  at  a  speed  of  72  miles  an  hour  over 
uneven  ground.  The  automobile  is  12  feel  long  and 
at  no  point  more  than  three  feet  high.     It  has  four 


heavily  rubbered  wheels  with  a  diameter  of  about 
lis  inches,  and  the  frame  is  supported  by  two  thick 
steel  tubes.  Between  these  tubes,  at  about  the  cen- 
ter, is  placed  the  gasoline  motor.  It  is  said  that 
on  the  recent  lest  a  speed  of  72  miles  an  hour  was 
attained.  The  machines  are  built  at  the  Gavin  Ma- 
chine Works,  and  ii  is  asserted  thai  they  have  been 
approved  by  the  British  government  and  that  three 
machines  are  now  on  their  way  to  South  Africa. 


PUBLICATIONS. 


Electric  sprinkling  cars  arc  described  in  a  recent 
pamphlet  issued  by  the  J.  G.  Brill  company  of 
Philadelphia. 

The  S-E-I  company.  Syracuse.  N.  Y..  is  mailing 
10  drains  in  electrical  go,,,!-  throughout  the  United 
Stales  a  series  of  attractive  circulars  that  have  been 
especially  prepared  with  a  view  of  calling  attention 
to  the  company's  switchboard  instruments. 

"Fire  Detecting  Wire"  is  the  title  of  a  booklet 
just  issued  by  the  Montauk  Multiphase  Cable  com- 
pany, too  Broadway,  New  York.  It  contains  perti- 
nent and  interesting  statements  concerning  the  value 
and  use  of  the  Montauk  fire-detecting  cable. 

The  Cling-surface  Manufacturing  company,  Buf- 
falo, N.  Y.,  has  issued  an  attractive  little  folder  con- 
taining the  report  of  the  tests  made  of  Cling-sur- 
face by  Professor  R.  C.  Carpenter,  professor  of  me- 
chanical engineering  at  Cornell  University.  The 
company  will  be  glad  to  mail  a  copy  of  the  folder  on 
application. 

A  bulletin,  called  "The  Light  of  Experience,"  is- 
sued by  the  Manhattan  General  Construction  com- 
pany, Newark,  N  J.,  describes  the  Manhattan  series 
alternating  enclosed-arc  system  in  considerable  de- 
tail. The  Manhattan  regulator  and  its  function  are 
dwelt  upon  and  several  illustrations  and  wiring  dia- 
grams are  shown,  giving  the  bulletin  a  practical 
value. 

The  Bullock  Electric  Manufacturing  company, 
Cincinnati,  Ohio,  will  distribute  at  the  Paris  Ex- 
position an  attractive  booklet,  containing  illustra- 
tions of  the  company's  works  and  some  of  its  dif- 
ferent types  of  machines,  many  of  the  latter  being 
on  exhibition  at  the  exposition.  The  pamphlet  is 
printed  in  both  English  and  French,  and  has  a 
cover  specially  designed  in  colors. 

The  Bridgeport  Brass  company,  19  Murray  street. 
New  Y'ork,  in  a  32-page  booklet  sets  forth  the  many 
advantages  said  to  be  possessed  by  its  Phono- 
electric  wire.  The  book  contains  a  number  of  ta- 
bles, giving  the  results  of  tests  of  the  Phono- 
electric  wire  in  comparison  with  hard-drawn  cop- 
per wire.  The  company  says  its  wire  is  now  being 
used  by  many  of  the  leading  telephone  companies 
throughout  the  country,  and  also  for  distributing 
wires.  On  account  of  its  tensile  strength,  elastic 
limit  and  conductivity,  it  is  said  to  be  admirably 
fitted  for  long  spans  and  for  use  in  exposed  and 
troublesome    places. 

The  Western  Electric  company,  Chicago,  is  send- 
ing out  copies  of  two  interesting  bulletins.  One 
is  descriptive  of  the  company's  series,  enclosed-arc 
alternating  lighting  system  and  contains  illustrations 
of  lamps  and  transformers  and  wiring  diagrams. 
This  system  was  on  exhibition  in  the  Auditorium 
engine  room  during  the  recent  electric-light  conven- 
tion, and  was  highly  spoken  of.  The  other  bulletin 
contains  12  pages,  as  does  the  first-mentioned  one. 
and  is  devoted  to  police  and  fire-alarm  apparatus. 
The  new  fire-alarm  signal  box  which  is  being  in- 
stalled by  the  Chicago  Fire  Department  is  described, 
as  well  as  various  auxiliary  apparatus  for  signal 
systems. 

A  very  interesting  bulletin  just  issued  by  the 
Sprague  Electric  company,  New  York,  describes 
in  considerable  detail  the  Sprague  safety  system  of 
electric  water-tight  doors  for  use  on  ships.  These 
doors  are  provided  for  openings  in  water-tight  bulk- 
heads. They  are  the  invention  of  Naval  Constructor 
Francis  T.  Bowles,  U.  S.  N.,  and  the  details  of  con- 
struction and  control  have  been  carefully  worked 
out  by  the  Sprague  company  under  the  direction 
of  the  inventor.  The  door  and  its  operating  mech- 
anism are  plainly  described  and  several  large  illus- 
trations and  diagrams  show  the  apparatus  and  its 
method  of  operation.  The  Sprague  doors  have  been 
installed  and  are  in  service  on  the  U.  S.  S.  At- 
lanta and  the  St.  Paul  of  the  International  Naviga- 
tion company. 

The  Brown  &  Sharpc  Manufacturing  company. 
Providence,  R.  I.,  has  issued  a  new  and  revised 
edition — the  sixth — of  its  "Practical  Treatise  on 
Gearing."  Some  new  matter  has  been  added  and 
the  former  edition  has  been  revised  to  conform  with 
the  methods  now  in  use.  The  preface  states  that 
"This  book  is  made  for  men  in  practical  life;  for 
iliose-  that  would  like  to  know  how  to  construct 
gear  wheels,  but  whose  duties  do  not  afford  them 
sufficient  leisure  to  acquire  a  technical  knowledge 
of  the  subject."  The  work,  which  comprises  158 
pages,  is  very  complete  and  seemingly  gives  all  the 
information  necessary  on  the  subject  for  the  practi- 
cal workman.  It  is  well  illustrated  by  a  large  num- 
ber of  drawings,  diagrams  and  machine  cuts.  A 
chapter  on  "Cutting  Spiral  Gears  in  a  Universal 
Milling  Machine"  is  entirely  new  ami  aelds  much  to 
the  value   of   the-   work. 


POWER  TRANSMISSION. 

The  Cape  Fear  Power  company  is  to  develop  the 
water  power  at  Lockville,  N.  C.  Electrical  power 
will  be  transmitted  to  neighboring  towns.  Richard 
Seawell  is  surveying  the  watcrpower. 

A  power  plant  is  projected  at  Swan  Falls  on  the 
Snake  River,  Idaho,  that  will  generate  electric 
power  for  the  mines  and  mills  at  Silver  City.  20 
miles  distant.  The  possible  horsepower  lo  lie  de- 
rived at  that  point  is  12.000,  but  only  1,500  will  be 
utilized  at  first. 

The  Oconee  Manufacturing  company  of  Seneca, 
S.  C,  proposes  to  develop  the  waterpower  of  Con- 
neross  Creek,  and  to  generate  and  develop  electrical 
power  in  connection  with  a  cotton  mill.  The  capi- 
tal stock  is  to  be  $100,000.  F.  M.  Carey,  W.  J. 
LuniKy  and  others  are  the  incorporators. 


TELEGRAPH. 


It  is  reported  that  soundings  have  been  made  in 
the  Atlantic  with  favorable  results  for  a  projected 
cable  betwen  Iceland  and  th  Faro  Islands  and  thai 
the  laying  of  the  cable  will  be  begun  this  summer. 

The  Uganda  railway  telegraph  line,  connecting 
the  Indian  Ocean  to  Lake  Victoria  Nyanza,  has 
been  completed  to  Ripon  Falls,  the  point  where  the 
White  Nile  leaves  the  lake.  Communication  is  thus 
established  between  London  and  the  sources  of  the 
Nile. 

Sir  Henry  .Fowler,  in  a  recent  speech  before  the 
British  Society  of  Arts,  urged  the  necessity  for  a 
British  cable  system  entirely  under  the  control  of 
the  government,  as  there  has  been  much  criticism 
since  the  South  African  war  began  of  the  arbitrary 
methods  of  the  Eastern  Cable  company,  which  has 
a  monopoly  of  the  wires  to  Africa  and  Australia. 

The  Rowland  Telegraph  company,  owner  of  the 
patents  of  Professor  Henry  A.  Rowland,  of  the 
Johns  Hopkins  University,  Baltimore,  says  the 
Telegraph  Age,  has  shipped  to  Paris  a  full  set  of 
instruments  to  equip  two  exchanges  in  the  Elec- 
trical building  at  the  exposition,  for  the  purpose  of 
illustrating  the  operation  of  the  Rowland  multi- 
plex telegraphic  typewriter.  Dr.  Thomas  D.  Pen- 
niman  and  Henry  H.  Wiegand.  electrical  engineers, 
both  of  Baltimore,  will  have  charge  of  the  exhibit. 

It  is  announced  that  the  British  Postoffice  De- 
partment has  completed  the  laying  of  an  under- 
ground telegraph  cable  between  London  and  Bir- 
mingham. The  cable  is  about  120  miles  long  and 
was  laid  at  an  expense  of  about  $750,000.  It  con- 
sists of  76  copper  wires,  each  with  a  separate  wrap- 
ping of  brown  paper,  instead  of  guttapercha.  The 
wires  fit  into  a  lead  casing  2V2  inches  in  diameter 
and  this  in  turn  is  drawn  into  three-inch  iron  pip- 
ing laid  about  2%  feet  below  the  surface  of  the 
ground. 

The  telegraph  system  in  the  Chefoo  consular  dis- 
trict in  China  has  improved  somewhat  over  its  con- 
dition last  year.  At  the  earnest  request  of  Ameri- 
can residents  inland,  the  legation  asked  the  author- 
ities to  extend  the  lines  to  the  prefectural  cities 
of  Taian  and  Ichow,  and  telegraph  men  are  now 
beginning  the  work.  The  charges  for  telegrams  are 
curiously  arranged,  the  rates  for  Chinese  words 
being  one-half  of  those  for  English;  yet  the  Chinese 
is  translated  into  English  numerals,  and  thus  sent, 
a  charge  of  one  cent  a  word  being  demanded  for 
putting  the  numerals  back  into  Chinese  at  the  re- 
ceiving office. 

General  A.  W.  Greely,  chief  of  the  Signal  Corps, 
has  received  a  cablegram  from  Colonel  Allen  at 
Manila,  saying  that  the  Signal  Corps  has  succeeded 
in  laying  the  cable  line  connecting  the  islands  of 
Zebu  and  Leyte  in  the  southern  part  of  the  archi- 
pelago. Leyte  is  an  island  immediately  south  of 
Samar  and  north  of  Mindanao.  Zebu  is  to  the 
west  of  Leyte.  Both  islands  are  large  producers  of 
hemp.  The  Signal  Corps  has  also  completed  the 
construction  of  a  telegraph  line  northward  from 
Manila  to  Aparri,  on  the  extreme  northern  coast 
of  Luzon.  During  Spanish  occupancy  of  the  Phil- 
ippines this  land  line  existed,  but  was  destroyed 
by  the  insurgents. 


ELECTRICAL  SECURITIES. 

The  Massachusetts  Electric  Companies  are  offering 
an  exchange  of  stock  for  that  of  the  Lowell  and 
Suburban,  on  the  basis  of  two  shares  of  preferred 
and  1V2  snares  of  common  stock  for  each  share  of 
Lowelfand  Suburban.  At  the  time  of  the  organiza- 
tion of  the  Massachusetts  Electric  Companies  it  was 
unable  to  secure  a  control  of  the  Lowell  and  Subur- 
ban, and  a  proposition  was  made  to  lease  it  on  a 
basis  of  seven  per  cent,  for  five  years  and  eight  per 
cent,  for  20  years.  It  is  understood  that  a  majority 
of  the  stockholders  are  favorable  to  the  acceptance 
of    the   proposition. 


SOCIETIES  AND  SCHOOLS. 

It  is  said  that,  owing  to  the  recent  great  fire  in 
Ottawa,  the  coming  convention  of  the  Canadian 
Electrical  association,  scheduled  to  be  held  in  that 
lily  on  June  27-29th,  has  been  postponed  until  a 
later  date. 
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MISCELLANEOUS. 

Approximately  $200,000  is  to  be  expended  in  im- 
provements at  the  Homestead  (Pa.)  Steel  Works. 
The  motive-power  system  will  be  changed  and 
electricity  will  take  the  place  of  steam  in  operating 
the  shifting  tables  at  the  rolls. 

The  United  States  machinery  annex  to  the  Paris 
Exposition  was  formally  opened  at  Vincennes  on 
May  15th.  Sousa's  band  played  patriotic  airs  and 
formal  addresses  were  made  by  Francis  E.  Drake, 
director  of  the  department  of  machinery  and  elec- 
tricity for  the  United  States;  Commissioner  Peck 
and  General  Porter,  United  States  ambassador  at 
Paris. 

The  Western  Union  and  Postal  Telegraph  com- 
panies, the  Chicago  Telephone  company,  the  Com- 
monwealth Electric  company  and  the  Cosmopolitan 
Electric  company  recently  reached  an  agreement 
with  City  Electrician  Ellicott  of  Chicago,  whereby 
the  companies  promised  to  put  all  their  overhead 
wires  underground  in  the  city  of  Chicago  as  fast 
as  the  streets  were  improved  or  when  requested 
by  the  city. 

An  eight-track  railroad  rolling-lift  bridge  is  being 
constructed  across  the  Chicago  Drainage  Canal  at 
Thirty-first  street  and  Campbell  avenue,  Chicago, 
by  the  Scherzer  Rolling  Lift  Bridge  company.  The 
bridge  is  to  be  opened  or  closed  in  30  seconds  by 
means  of  four  40-horsepower  electric  motors  on 
each  side  of  the  channel.  The  motors  are  con- 
trolled by  a  controller  in  an  operators  house  placed 
on  each  side  of  the  channel  on  the  machinery  sup- 
port at  an  elevation  sufficiently  high  to  command 
a  clear  view  of  the  railroad  tracks  and  the  channel. 

The  fact  that  some  of  the  principal  owners  of  the 
Chicago  Union  Traction  company  are  largely  in- 
terested in  compressed-air  projects  has  given  rise 
to  a  rumor  that  the  traction  company  will  replace 
its  cable  cars  with  compressed-air  cars.  "Owl" 
cars  on  the  North  Side  cable  lines  have  been  op- 
erated by  compressed  air  for  some  time,  taking  care 
of  the  traffic  late  at  night  after  the  cables  stopped; 
but  the  officers  of  the  Union  Traction  company  say 
that  the  company  is  not  prepared  to  go  beyond 
this  auxiliary  use  of  compressed  air  at  the  present 
time. 

It  is  reported  in  a  cable  dispatch  from  Bremen 
that  the  London  Exploration  company,  the  Berlin 
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Discount  company,  the  Deutsche  Bank  and  the 
Bleichroeder  Southwest  African  company  of  Lon- 
don have  formed  a  syndicate  under  the  style  of  the 
Otavi  Mine  and  Railway  company,  with  40,000,000* 
marks  ($S,ooo,ooo)  capital,  to  explore  the  copper  dis- 
trict around  Otavi,  German  Southwest  Africa,  and 
to  build  a  railway  from  Tiger  Bay,  Portuguese  West 
Africa,  to  Otavi.  The  company  expects  to  continue 
its  railway  line  to  the  Transvaal,  with  a  branch  into 
Rhodesia.  The  American  copper  expert,  Dr.  Chris- 
topher James,  it  is  said,  will  head  the  company's  ex- 
ploring expedition. 
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ceived  from  F.  W.  Maxstadt  a  full  assignment  of 
patent  rights  under  the  original  Maxstadt  patents 
covering  the  Maxstadt  fuses,  and  that  it  is  prepared 
to  fill  all  orders  from  stock.  The  American  com- 
pany recently  doubled  its  capacity  by  adding  an- 
other floor  to  its  factory  space.  Under  the  able 
management  of  President  Frank  G.  Jones  the  Amer- 
ican company  bids  fair  to  exceed  even  its  own  ex- 
pectations in  the  volume  of  business  to  be  trans- 
acted this  year. 


TRADE  NEWS. 


BUSINESS. 


The  Emerson  Electric  Manufacturing  company 
calls  attention  on  a  large  mailing  card  to  its  desk 
and  ceiling  fans  which  can  be  shipped  promptly 
from  the  company's  St.  Louis  or  New  York  houses. 

The  R.  M.  Cornwell  company  of  Syracuse,  N.  Y., 
has  been  incorporated  with  $20,000  capital  stock 
to  manufacture  electrical  supplies.  R.  M.  Cornwell 
and  F.  M.  Smalley  of  Syracuse  are  directors  of  the 
company. 

The  announcement  is  made  that  V.  C.  Grace  has 
made  a  change  in  his  position  and  is  now  repre- 
senting Robert  L.  McOuat  of  Indianapolis,  Ind. 
Mr.  Grace  has  many  warm  friends  both  among  sup- 
ply dealers  and  central-station  men. 

The  Electric  Appliance  company,  Chicago,  has 
been  appointed  agent  for  the  celebrated  line  of  an- 
nunciators manufactured  by  Partrick,  Carter  &  Wil- 
kins  of  Philadelphia.  The  Chicago  depot  will  prove 
a  convenience  for  the  southern  and  western  trade, 
insuring  quick  shipments. 

Queen  &  Co.  have  received  an  order  from  a 
foreign  government  for  two  RuhmkorfF  induction 
coils  which  will  be  the  largest  ever  made.  The 
celebrated  Spottiswoode  coil,  built  under  the  aus- 
pices of  the  Royal  Society,  gave  a  spark  of  42 
inches.  The  Queen  coils  are  to  give  a  spark  of  45 
inches,  expending  an  energy  of  three  to  four  horse- 
power, and  having  a  potential  of  half  a  million 
volts. 

The  American  Electric  Fuse  company,  345-347 
South  Canal  street,  Chicago,  manufacturer  of  fuses 
and  fuse  blocks,  announces  that  on  May  4th  it  re- 


John  L.  Peterson  &  Co.,  Galesburg,  111.,  manu- 
facturers of  the  Knutson  gravity  clutch  for  arc 
lamps,  reports  an  increased  demand  for  this  useful 
and  popular  device.  The  clutch  is  said  to  be  in 
great  favor  among  electric-lighting  men. 

The  Scientific  Australian,  instancing  a  recent  fire 
in  Melbourne,  says:  "The  introduction  of  the  Mon- 
tauk  fire  cable  into  a  building  gives  as  much  se- 
curity as  if  watchmen  were  on  guard  in  every  room 
or  closet,  nook  or  corner,  but  with  the  important 
difference  that  the  cable  never  sleeps." 

George  H.  Stout,  manager  of  the  Chicago  factory 
of  the  Helios-Upton  company,  states  that  the  Ameri- 
can Bicycle  company  of  Indianapolis  has  placed  with 
the  Helios-Upton  company  the  largest  orders  for 
automobile  storage  cells  that  have  ever  been  placed 
with  American  manufacturers.  It  is  said  that  the 
orders  were  based  on  competitive  tests,  independent 
of  competitive  prices. 

The  Chicago,  Milwaukee  and  St.  Paul  Railway 
company  established  passenger  train  service  on  its 
new  line  to  the  Fox  Lake  country  on  May  27th. 
Trains  now  leave  Chicago  for  Gray's  Lake,  Long 
Lake,  Fox  Lake  and  Nippersink  at  8:30  a.  m.  daily. 
1:30  p.  m.  except  Sunday,  3:10  p.  m.  daily  and  5:20 
p.  m.  except  Sunday.  Returning  trains  leave  Nip- 
persink at  7:15  a.  m.  except  Sunday,  7:20  a.  m. 
daily.  1:00  p.  m.  exceit  Sunday,  7:30  p.  m.  except 
Sunday,  and  Sundays  only  at  8:30  p.  m.  Parlor 
cars  run  from  Chicago  at  5:20  p.  m.  and  from  Nip- 
persink at  7:15  a.  m.  Time  tables,  tickets  and 
further  information  may  be  had  by  applying  at  95 
Adams  street  or  at  the  Union  passenger  station, 
Chicago. 


ILLUSTRATED   ELECTRICAL   PATENT  RECORD. 


649,917.  Electric-shampoo  Apparatus.  Henry  C. 
Doersch  and  David  W.  Cranston,  Nyack,  N.  Y. 
Application  filed  October  n,   1899. 

An  apparatus  for  applying  a  current  of  electricity  to 
the  body  is  described.  It  combines  an  induction  coil,  a 
source  of  electrical  supply  and  a  chair  having  metallic 
plates  thereon  for  contact  with  a  patient,  the  induction 
coil  being  located  between  the  source  of  supply  and  the 
chair  and  being  connected  electrically  to  the  plates  by 
means  of  a  conductor,  and  a  conductor  connected  to  the 
other  pole,  having  bracelets  thereon  for  engagement  with 
the  arms  of  an  operator,  whereby  the  circuit  may  be 
made  by  contact  of  the  patient  with  the  plates  and  the 
operator. 

049.922.  Apparatus  for  Electrically  Lighting  Lamps. 
Henry  C.  Farquharson,  New  York,  N.  Y.  Ap- 
plication filed  September  5,  1S99. 

Combined  with  a  gas  lamp,  a  hood  and  means  for  sus- 
pending the  same,  and  a  spark  point  within  the  lamp,  are 
electric  conductors  entering  the  hood  and  passing  through 
the  lamp  to  the  spark  point,  metal  tubes  bridging  the 
exposed  space  between  the  hood  and  the  lamp  and  at  the 
ends  thereof  connected  to  the  hood  and  the  lamp,  and 
porcelain  tubes  within  the  metal  tubes  and  surrounding 
the  electric  conductors.     (See  cut.) 

649.927.  Rheostat.  Carl  Flohr,  Berlin,  and  Rein- 
hard  Dietze,  Coswig,  Germany.  Application 
filed  July  3,  1S99. 

The  rheostat  comprises  two  stationary  contacts  insu- 
lated from  each  other,  one  of  the  contacts  consisting  of  a 
resistance  material,  in  combination  with  two  movable 
contacts  co-operating  with  the  stationary  cootacts,  and 
means  for  shifting  the  movable  contacts  so  that  one  will 
contact  with  the  resistance  material  after  the  other  has 
made  contact  with  its  stationary  contact. 

649.933.  Electric  Releasing  Device  for  Shutters. 
James  Hueston,  New  York,  N.  Y.  Application 
filed  August  19,  1S99. 

In  the  apparatus  described  are  electrically  operated  de- 
vices for  locking  movable  window  shutters,  a  box  or  cas- 
ing suitably  arranged,  means  mounted  in  the  box  or 
casing  for  closing  an  electrical  circuit  through  the  de- 
vices, an  electrically  operated  alarm  device,  means 
mounted  in  the  casing  for  operating  the  same,  and  a 
closure  for  the  box  or  casing,  the  relative  arrangement 
and  construction  being  such  that  when  the  closure  is 
operated  to  allow  access  to  the  box  or  casing  the  alarm 
device  will  be  operated. 

049.936\  Coin  -  freed  Liquid  -  vending  Apparatus. 
Richard  Kann,  Jena,  Germany.  Application 
filed  December  20,  1899. 

In  the  machine  are  a  supply  unk,  a  valve  controlling 
the  outflow  of  liquid,  electromagnets  controlling  the  valve, 
a  balanced  support  for  the  dispensing  vessel,  a  battery. 
electrical  connections,  and  a  coin-operated  switch  adapted 
to  close  a  bran;h  circuit  through  the  magnets  operating 
the  valve. 

649.942.  Synchronizer  for  Electric  Machines.  Carl 
J.  A.  Michalke.  Charlottenburg,  Germany,  as- 
signor to  the  Siemens  &  Halske  Electric  com- 
pany of  America,  Chicago,  111.  Application  filed 
December  31,  1S97. 

In  a  synchronism  indicator  combined  with  two  or  more 
alternating  single-phase  or  multiphase-current  machines. 
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each  having  three  or  m^re  phase-displaced  tensions,  are  a 
responsive  device  connected  between  points  of  the  ma- 
chines having  equal  tension,  and  two  or  more  responsive 
devices  connected  between  points  of  the  machines  which 
subject  the  same  to  tensions  of  displaced  phases. 

649-950-  Battery  Plate.  James  K.  Pumpelly,  Chi- 
cago, 111.,  assignor  to  Samuel  W.  Ehrich,  New 
York,  N.  Y.  Application  filed  July  19,  1898. 
Renewed  October  27,  1899. 

An  electrode  for  electric  batteries  is  described.  It  con- 
sists of  a  core  of  rolled  sheet  lead  and  supports  for  the 
active  material  composed  of  cast  lead  on  each  side  of  the 
same,  the  supports  being  so  disposed  as  to  expose  the 
core  at  intervals. 


NO.  649  922. 

649,959.  Signal  for  Trunk  Lines  of  Telephone  Sys- 
tems. Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago,  111.     Application  filed  June   17,   1898. 

Combined  with  two  telephone  lines,  each  provided  with 
means  at  its  station  for  controlling  a  current  in  the  line 
automatically  in  the  use  of  the  telephone,  the  lines  termi- 
nating in  different  offices,  are  a  trunk  line  between  the 
offices  uniting  the  subscribers'  lines,  a  source  of  current  at 
one  of  the  offices  in  a  bridge  of  the  united  circuits,  an 
electromagnet  at  the  other  office  in  the  path  of  current 
therefrom  to  the  line  entering  the  office,  and  a  super- 
visory signal  controlled  by  the  magnet. 


649.972.  Electric  Motor-controlling  Device.  Thomas 
S.  Watson,  Milwaukee,  Wis.,  assignor  to  the 
Browning  Manufacturing  company,  Milwaukee, 
Wis.     Application  filed  October  4,  1899. 

The  device  consists  of  a  supporting  frame  or  case  hav- 
ing series  of  brushes  secured  thereto  but  insulated  there- 
from, a  stationary  spindle  projecting  therefrom,  an 
annular  shell  of  insulating  material  adapted  for  partial 
rotation  upon  the  spindle,  resistance  coils  contained 
within  and  carried  by  the  annular  shell,  series  of  contact 
plates  disposed  upon  the  outer  periphery  of  the  shell, 
electrical  connections  between  the  contact  plates  and  the 
resistance  coils,  and  a  lever  for  rotating  the  shell  in  either 
direction. 

640,974.  Dynamo  Engine.  Marcy  L.  Whitfield 
Memphis.  Tenn.,  assignor  to  the  Whitfield  com- 
pany, Memphis,  Tenn.  Application  filed  April 
15,  1S99. 

The  invention  combines  with  a  dynamo,  a  stationary 
abutment  carried  by  the  field  magnet  thereof,  a  low-pres- 
sure cylinder,  a  high-pressure  cylinder  piston  in  the  low- 
pressure  cylinder  and  co-operating  with  the  abutment, 
and  connections  with  the  cylinder  piston  for  operating 
the  dynamo  armature.     (See  cut,  page  366.) 

649,976.  Electric  Incandescent  Lamp.  Jacob  Ath- 
erton,  London,  England.  Application  filed  July 
24,  1S99. 

In  the  incandescent  lamp  are  combined  a  cap  having 
slots,  one  on  each  side  thereof,  a  bulb  provided  with  a 
neck  having  indentations  which  come  opposite  the  slots, 
and  a  wire  wound  circumferentially  around  the  cap  into 
engagement  with  the  slots  and  indentations  and  having  its 
end  portions  twisted  together. 

649.989.  System  of  Electrical  Distribution  for  Elec- 
tric Railways.  Fedor  R.  Koss,  Charlottenburg, 
Germany.     Application  filed  March  8,  1900. 

The  system  comprises  a  main  supply  conductor,  a 
plurality  of  auxiliary  supply  conductors  connected  there- 
with, and  sets  of  contacts,  the  number  of  sets  correspond- 
ing to  the  number  of  auxiliary  conductors,  the  contacts  of 
each  set  being  electrically  connected  with  ODe  of  the 
auxiliary  supply  conductors,  and  each  contact  of  any  set 
being  arranged  alternately  with  the  contacts  of  another 
set  or  sets. 

649.990.  Underground  Electric-railway  System.  John 
B.  Larkin,  Pittsburg,  Pa.  Application  filed  Sep- 
tember 9,   1899. 

Comprised  in  the  system  are  a  suitable  conduit  ar- 
ranged adjacent  to  one  of  the  rails  of  a  track  and  adapted 
to  contain  an  electric  conductor  and  provided  with  a 
longitudinal  slot  or  opening  adapted  to  permit  a  trolley 
arm  to  enter  the  conduit  and  engage  the  electric  con- 
ductor, a  slot  closer  formed  of  sections,  yielding  supports 
and  guide  pins  set  at  an  angle  and  arranged  to  hold  the 
sections  in  the  slot  and  permitting  them  to  be  moved 
downwardly  oat  of  the  slot  and  into  the  conduit  as  the 
trolley  arm  passes  along  the  slot. 

649,994.     Automatic  Circuit-closing  Telegraph  Key. 
Louis  F.  Ritchie,  Ehvyn,  Pa.     Application  filed 
October  12,  1897.     Renewed  October  20,  1899. 
An  automatic  circuit-closing  telegraph  key  is  described. 
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men!  fur  Storage  Batteries.  Elmer  A. 
Spcrry,  Cleveland,  « >.  Application  tiled  Sep- 
lemb 

The  elcmem  consists  of  a  Ib'n  plate  provided  with 
raised  edges,  vertical  ribs  within  the  plate,  the  top  raised 
edge  increasing  in  thickoess  from  eacb  end  toward  an  in- 
termediate point,  a  terminal  lug  formed  from  the  edge  at 
this  point  and  an  addition*!  rib  extending  a  short  distance 
into  the  plate  from  the  under  side  of  the  raised  edge  op- 
posite the  terminal. 

650.010.     Electric  Switch.    Jesse  B.  Heller,  Philadel- 
phia, Pa.,  assignor  ti>  the  I. "rain  Steel  company 

cinsylvama.  Application  filed  Septi  ml 
1899- 

Combined  with  two  rotary  interrelated  electrical  switches 
are  independent  levers  therefor,  and  means  whereby  oper- 
ative conneciion  of  each  of  the  levers  with  its  respective 
twitch  is  dependent  upon  the  positions  of  the  switches 
themselves. 


NO.    649  974. 

[4.  Electric  Molocyclc.  Isidor  Kit  see,  Phila- 
delphia, Pa.     Application  tiled  July  3,  1899. 

The  battery  of  the  vehicle  comprises  positive  and  nega- 
tive electrodes,  solid  chemical  depolarizing  material  in 
contact  with  the  negative  electrodes,  and  means  for  caus- 
ing the  depolarizing  material  to  move  over  the  surface  of 
the  negative  electrodes. 

;.     Electric  Welding.     Eugene  Lagrange  and 
1  [oho,     Brussels.     Belgium.     Application 
filed  August  15.  1892. 

The  method  of  heating  two  or  more  bodies  for  welding 
purposes  is  described.  It  consists  in  connecting  the  bodies 
as  electrodes  of  the  same  sign,  bringing  them  into  con- 
tact with  a  liquid  capable  of  evolving  hydrogen  by  elec- 
trolysis and  then  passing  through  the  liquid  to  the  bodies 
an  electric  current  of  sufficient  tension  to  develop  around 
the  bodies  at  the  point  of  contact  with  the  liquid  a  gaseous 
resistance  sheath. 

650.030.     .Apparatus  for  Operating  Contacts  for  Elec- 
Traction.     Arthur  Ballance  and  Samuel  A. 
Jefferson,  Hull,  England.     Application  filed  No- 
ber  10,  1809. 

The  apparatus  consists  of  a  switch  box,  a  shaft  journaled 
therein,  arms  projecting  laterally  on  opposite  sides  of  the 
shaft,  operating  plungers  ;  rojecting  through  the  top  of  the 
box  and  connected  to  the  arms,  levers  secured  to  the 
shaft  and  projecting  laterally  on  the  same  side  thereof, 
contact  pieces  carried  by  the  box  and  provided  with  con- 
ductors, slidable  contact  pins  operated  by  the  levers  and 
projecting  through  the  box  top,  and  projections  on  the 
contact  pins  for  bearing  on  the  contact  pieces. 

650,051.  Electroplating  Apparatus.  Louis  Potthoff, 
New  York,  X.  V.  Application  filed  August  2, 
1899. 

In  the  apparatus  are  a  tank  for  containing  an  electro- 
lytic solution,  an  endless  belt  located  immediately  above 
the  tank,  and  the  underside  thereof  being  adapted  to 
travel  the  length  of  the  tank,  one  or  more  hooks  suspended 
from  the  belt  and  electrically  connected  with  one  termi- 
nal of  an  electric  circuit,  an  anode  or  anodes  in  the  tank 
electrically  connected  with  the  other  terminal  of  the  cir- 
cuit, and  a  cartier  adapted  to  be  supported  upon  the 
hook  or  hooks  and  to  be  electrically  connected  therewith, 
the  carrier  bciug  adapted  to  travel  in  the  solution. 

Controller  for  Electric  Circuits.  Abraham 
L.  Waters,  San  Francisco,  Cal.  Application  filed 
August  2,  1899. 

The  controller  consists  of  a  non-conducting  body  having 
a  central  bore  and  a  slot  on  one  side  leading  from  the 
bore  to  the  periphery  of  the  body,  metallic  end  pieces 
olectrically  connected  with  the  circuit  wire,  a  wire  wrapped 
spirally  around  the  exterior  of  the  body  and  connected 
with  one  of  the  end  pieces,  each  wrapping  being  insulated 
from  the  wrapping  on  each  side,  a  screw  passing  axially 
through  the  bore  and  electrically  connected  with  the  cir- 
cuit wire  at  one  end,  a  nut  adapted  to  be  moved  in  the 
bore  by  the  screw,  a  brush  carried  by  the  nut  and  having  a 
brush  extending  into  the  slot  so  as  to  contact  with  the 
wrapping  wire. 

electric    Pile.     Lucian    Gotl     I' 
Charlottenburg,  Germany    Application  tiled  De- 
cember 19. 

In  a  thermo-electric  pile  are  a  heat-retaining  diaphragm 
or  wall  10  inclose  the  heated  joints  only  and  a  series  of 
conductors  of  relatively  small  cross  section  to  connect 
these  with  the  cold  joints. 

650,090.  Electrical  Ear  Trumpet  Frances  Macdan- 
icl,  New  York,  N.  V  application  filed  Decem- 
ber  1.    1S99. 

The  ear  trumpet  comprises  means  for  creating  vibration 
of  a  tuned  reed,  means  for  collecting  exterior  sounds,  and 
means  for  transmitting  sounds  produced  by  the  vibration 
of  the  tuned  reed  and  the  exterior  sounds  to  the  car  of  the 
person  using  the  instrument 

650,004.  Track  and  Conduit  Construction  for  Un- 
derground Electric  Street  Railways.  John  H. 
Robertson.  New  York,  N.  Y.,  assignor  of  two- 
thirds  to  Albert  J.  Eiias,  New  York,  N.  Y.,  and 


Louis     Duncan,    Baltimore.     Md.     Application 

tiled  August   iS,   1899. 

Io  a  track  and  conduit  construction  are  a  pair  of  track 
rails,  a  pair  of  slot  rails,  a  conduit  yoke,  longitudinal 
stringers  carried  by  the  yoke  for  supporting  the  track 
rails,  braces  secured  to  the  yoke  and  to  the  track  rails  and 
tie  rods  for  rigidly  connecting  the  track  rails  and  slot 
rails. 

96V  Recorder  for  Rapid  Automatic  Telegraphy. 
Carl  F.  Rodde,  Berlin,  Germany,  assignor  to 
Siemens  &  Halskc  Aktien-Gesellschaft,  Berlin, 
Germany.     Application  filed  February  3,  1900. 

A  recording  instrument  for  automatic  rapid-transmission 
telegraphy  is  described.  It  consists  of  a  glass  bulb 
adapted  for  the  production  of  cathode  rays,  means  for  pro- 
ducing the  same,  an  electromagnet  excited  by  the  trans- 
milting  current  and  placed  in  the  proximity  of  the  bulb, 
a  fluorescent  screen  contained  in  the  bulb,  and  a  suitable 
photographic  camera  for  registering  the  deflections  of  the 
cathode  rays  caused  by  the  exciting  current.     (See  cut.) 

650,109.  Apparatus  Employed  in  Wireless  Telegra- 
phy. Gugliclmo  Marconi,  London,  England,  as- 
signor to  the  Wireless  Telegraph  and  Signal 
company.  Limited,  London,  England.  Applica- 
tion, filed   October  12,   1899. 

The  inventor  describes  the  combination  of  the  primary 
and  secondary  of  a  sparking  appliance,  a  battery  in  circuit 
with  the  primary,  an  aerial  conductor  connected  to  one 
terminal  of  the  secondary,  an  earth  connection  connected 
to  the  other  terminal,  a  receiver,  two  fixed  contacts,  one 
connected  to  one  terminal  of  the  primary  and  the  other 
to  the  receiver,  a  pivoted  arm  and  two  contacts  on  the  arm 
insulated  from  each  other  and  opposite  the  fixed  contacts, 
one  being  connected  to  the  other  terminal  of  the  primary 
and  the  other  to  that  terminal  of  the  secondary  which  is 
connected  to  the  aerial  conductor.     (See  cut.) 

(-50.110.  Apparatus  Employed  in  Wireless  Telegra- 
phy. Guglielmo  Marconi,  London,  England, 
assignor  to  the  Wireless  Telegraph  and  Signal 
company,  Limited,  Loudon,  England.  Applica- 
tion filed  December  28,  1899. 

This  apparatus  includes  the  primary  and  secondary  of  a 
sparking  appliance,  a  battery  and  key  in  circuit  with  the 
primary,  an  aeiial  conductor  led  in  close  proximity  to  one 
terminal  of  the  secondary,  means  for  connecting  the 
aerial  conductor  to  the  receiving  instrument,  and  a  ca- 
pacity connected  to  the  other  terminal. 

656,1 13.  Insulating  Coupling.  Louis  McCarthy, 
Boston,  Mass.     Application  filed  March  9,  1899. 

An  iusulatiog  coupling  for  outdoor  incandescent  lamps 
is  described. 

(1.50. 115.  Insulating  Coupling  for  Electric-wire  Con- 
duits. Gardner  W.  Prouty.  Littleton,  Mass.,  as- 
signor to  the  W.  T.  C.  Macallen  company,  Bos- 
ton, Mass.     Application  filed  April  2J,  1899. 

An  insulating  coupling  for  electric-wire  cooduits  is  de- 
scribed. 


NO     650,096. 

650,119.  Electrical  Switch.  Edward  J.  Wade,  Lon- 
don, England.     Application  filed  March  8,  1900. 

An  electrical  controller  switch  comprises  two  distinct 
sets  or  rows  of  contact  pieces  connected  to  the  storage 
cells  or  other  sources  of  electromotive  force,  two  other 
contact  pieces  adapted  to  put  any  requisite  number  of 
those  in  the  two  first-named  sets  or  rows  in  metallic  con- 
nection, each  row  among  themselves,  and  further  contact 
pieces  insulated  from  the  second-named  pieces  and  acting 
at  the  same  time  to  put  pairs  of  opposing  or  corresponding 
contacls,  one  in  each  of  the  two  first-named  sets  or  rows, 
in  metallic  connection,  the  one  series  of  contacts  being 
movable  relatively  to  the  other  series. 

'150,123.  Contact  Device  for  Electric  Railways. 
William  M.  Brown,  Johnstown,  Pa.,  assignor  to 
the  Lorain  Steel  company  of  Pennsyvania.  Ap- 
plication filed  September  20,  1899. 

The  device  consists  of  a  lead-covered  cable  having  the 
end  portion  of  its  lead  covering  flanged  or  flared  outwardly, 
a  member  provided  with  an  opening  lo  receive  the  cable 
and  with  a  seat  therein  to  receive  its  flared  or  flanged  end, 
and  means  for  holding  the  flared  or  flanged  end  to  the 
seat. 

650,124.  Electric  Metal-working  Apparatus.  Clyde 
Coleman,  Chicago,  111.,  assignor  to  the  Bankers' 
Electric  Protective  company,  Chicago,  111.  Ap- 
plication filed  July  29,  1897. 

The  apparatus  comprises  an  electrode  between  which 
and  a  mass  of  metal  an  arc  is  adapted  to  be  formed,  a 
inutile  surrounding  the  electrode  and  enclosing  the  arc 
and  a  peep  tube  provided  with  a  revolving  pane. 

650,141.  Static-induction  Generator.  Rome  V.  Wag- 
ner, Chicago,  111.  Application  filed  November 
29,  1899. 

A  disk  for  static  electric  machines  is  composed  of  layers 
or  lamina:  of  mica  with  overlapping  edges,  cemented  and 
having  the  interstices  filled  with  solidified  shellac. 

650,172.  Telegraphic  Sounder.  Allen  A.  Dittmar, 
Jersey  City,  N.  J.,  assignor  to  the  Manhattan 
I  leclrical  Supply  company  of  New  Jersey.  Ap- 
plication filed  February  26,  1900. 

The  sounder  is  provided  with  a  plate,  having  that  por- 
tion of  its  area  upon  which  the  anvil  is  mounted  reduced 
in  thickness,  the  magnet  and  standards  which  support  the 
armature  lever  being  rigidly  secured  to  the  plate  outside 
the  area. 


650.178.  Manufacture  of  Filaments  for  Incandescent 
Electric  Lights.  Samuel  B.  Hussclmau,  Worces- 
ter, Mass.     Application  filed  February  16,  1900. 

A  filament  for  incandescent  electric  lights  is  described 
consisting  of  a  base  of  asbestos  or  similar  indestructible 
material,  to  which  is  fused  a  coating  of  iodine  and  alum- 
inum. 

050,196.  Switch  for  Electric  Motors.  Gustav  A. 
Schoeller,  Mulheim-on-the-Ruhr,  Germany,  as- 
signor to  Fried.  Krupp,  Essen,  Germany.  Ap- 
plication filed  February  1,  1900. 

The  switch  has  a  pair  of  double-spring  contact  pieces 
for  starting,  stopping  and  reversing,  movable  in  a  straight 
line  in  opposite  directions  from  the  position  of  rest,  corre- 
sponding sets  of  fixed  contact  pieces  facing  the  former  on 
opposite  sides  of  the  position  of  rest,  electrical  connec- 
tions directing  the  current  to  the  armature  in  one  direc- 
tion when  the  movable  contact  pieces  bear  against  one  of 
the  fixed  sets,  and  in  opposite  direction  when  they  bear 
against  the  other  set,  in  combination  with  resistance  and 
short-circuiting  contacts  movable  parallel  to  the  former 
against  fixed  contacts  in  one  and  the  same  direction  for 
either  direction  of  the  motion  of  the  motor. 

650,219.  Storage  Cell.  Fred  W.  Barhoff,  Hartford, 
Conn.,  assignor  to  the  Hartford  Accumulator 
company.  Hartford,  Conn.  Application  filed 
July  29,  1899. 

In  combination  in  a  grid  for  an  accumulator  or  storage 
cell  are  two  sets  of  electrodes  of  opposite  polarity,  a  bot- 
tom plate  electrically  connected  to  one  set  of  electrodes,  a 
second  plate  electrically  connected  to  the  other  set  of 
electrodes  and  with  openings  through  which  the  first  set 
pass,  a  supporting  plate  of  non-conducting  material  uniting 
the  electrodes  at  the  opposite  ends  and  each  electrode 
made  up  of  a  core  divided  into  sections  by  fixed  abutments, 
and  means  for  holding  an  active  material  between  the 
abutments,  and  electrically  connected  from  end  to  end  of 
the  core. 

650.246.  Armature  for  Dynamo-electric  Machines. 
Gustavos  Heidel,  St.  Louis,  Mo.  Application 
filed  September  18,  1899. 

The  armature  comprises  a  shaft,  a  series  of  core  sec- 
tions, collars  on  the  shaft  to  which  the  sections  are 
removably  secured,  rings  surrounding  the  ends  of  the  sec- 
tions, coils  wrapped  on  the  sections,  a  commutator  and 
means  whereby  the  terminals  of  the  coils  are  removably 
secured  to  the  commutator. 

650.247.  Electrode  for  Secondary  Batteries.  Franz 
Heimel,  Vienna,  Austria-Hungary.  Applica  - 
tion  filed  June  7,  1S98. 

The  electrode  comprises  active  material  enclosed  be- 
tween perforated  lead  plates,  the  plates  having  laterally 
extending  flanges  and   slitted  tubes  embracing  the  flanees. 

050,255.  Space  Telegraphy.  Isidor  Kitsce,  Phila- 
delphia, Pa.,  assignor  to  Charles  E.  Wilson. 
Philadelphia,  Pa.  Application  filed  May  20, 
1899. 

A  pathfinder  for  space  telegraphy  is  described  It  com- 
prises a  series  of  aerial  conductors,  each  of  which  is  placed 
at  a  different  compass  point  and  having  a  separate  circuit, 
and  a  translating  device  in  circuit  with  each  of  the  con- 
ductors. 


Plate.     Wilhelm       Majert. 
Application  filed  December 


650.258.  Accumulator 
Grunau,  Germany. 
19,   1899. 

The  plate  is  provided  with  parallel  ribs,  the  spaces  be- 
tween the  ribs  at  one  end  being  open  but  closed  oy  a  rib 
at  the  opposite  end. 

650,275.  Electric-light  Dimmer.  Henry  E.  Reeve. 
New  York,  N.  Y„  assignor  to  the  Electric  Reg- 
ulator company  of  New  Jersey.  Application  filed 
August  25,  1S99. 


rorded,  a  tubular  resistance  earned  by  the 
?  canopy  and  enclosing  the  lamp  support, 
and  a  circuit-controlling  device  carried  by  the  base  within 
the  canopy  arranged  to  interpose  more  or  less  of  the  re- 
sistance of  the  rheostat  in  series  with  the  lamp  and  having 
all  of  its  electrical  connections  made  above  the  base. 


NO.    650,109. 

650,305.  Composition  for  Exciting  Fluid  for  Elec- 
trical Batteries.  Frank  G.  Curtis,  Everett,  Mass., 
assignor  to  the  Automatic  Electric  Pump  com- 
pany,  Boston,   Mass.     Application  filed  August 

21,    1809. 

There  is  described  a  composition  for  use  in  the  cell  of 
electrical  batteries  in  which  the  zinc  electrode  is  im- 
mersed, consisting  of  sufficient  sulphuric  acid  to  make  the 
specific  gravity  of  30  gallons  of  water  1  2,  sulphate  of 
ammonium  about  i:H  pounds,  sulphate  of  sodium  about 
two-thirds  of  one  pound,  and  bisulphate  of  mercury  one- 
half  pound. 

650,358.  Fire-alarm  Telegraph  Apparatus.  William- 
H.  Kir  nan,  Bayonne,  N.  J.,  assignor  to  the 
Gamewcll  Fire-alarm  Telegraph  company.  New 
York,  N.  Y.     Application  filed  October  13,  1899. 

The  system  comprises  a  street  circuit,  a  repeater  magnet 
controlled  by  the  circuit,  a  joker  circuit  controlled  by  the 
repeater  magnet,  telegraphic  apparatus  in  the  joker  cir- 
cuit, a  polarized  relay  for  disabling  the  telegraphic  appa- 
ratus, a  pole  changer  for  reversing  the  current  in  the  joker 
circuit,  and  a  non-inteiference  mechanism  for  the  repeater 
magnet,  the  mechanism  controlling  the  pole  changer. 
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Citizens' 


Independent   Exchange 
Columbus. 


The  latest  Independent  telephone  exchange  of 
large  size  to  be  established  is  that  of  the  Columbus 
Citizens'  Telephone  company  of  Columbus,  Ohio. 
The  organizers  of  this  enterprise  consist,  in  part,  of 
prominent  citizens  of  Columbus,  and  in  part  of  those 
citizens  of  Cleveland  who,  under  the  leadership 
of  Henry  A.  Everett,  Edwin  W.  Moore,  James  B. 
Hoge  and  James  B.  Ilanna.  have  so  successfully 
established  the  Cuyahoga  Telephone  company  of 
Cleveland  and  the  United  States  Telephone  com- 
pany. The  latter  is  furnishing  a  network  of  toll 
or  long-distance  lines'  and  communication  between 
the    numerous    Independent    exchanges    within    the 


From  this  building  radiates  the  conduit  and  cable 
system  of  the  company,  with  a  present  cable  ca- 
pacity for  over  4,000  metallic-circuit  telephone  lines 
and  a  conduit  capacity  greatly  in  excess  of  that 
number  of  lines.  Outside  of  the  conduit  district 
the  pole  construction  is  of  the  most  substantial  char- 
acter, and  the  lines  are  all  of  copper  wire.  The 
cables  for  the  underground  and  aerial  work  are  all 
of  the  best  quality,  furnished  by  the  Standard  Un- 
derground Cable  company  of  Pittsburg.  The  under- 
ground circuits  are  laid  in  clay  ducts,  furnished 
by  the  H.  B.  Camp  company  of  Akron,  Ohio. 

Located  in  the  spacious  and  well-lighted  operat- 
ing room  is  the  fine  switchboard  illustrated  in  Fig. 
1.  It  was  manufactured  and  installed  by  the  Kel- 
logg Switchboard  and  Supply  company  of  Chicago, 


in  Fig.  3.  The  sections  have  room  for  additional 
spring-jacks,  so  that  the  ultimate  capacity  of  the 
board  is  for  6,000  lines.  Each  section  has  three 
operators'  positions,  so  that  either  three,  two  or 
one  operator  may  handle  the  calls,  as  the  amount  of 
business  at  any  particular  time  may  necessitate.  It 
is  stated  that  on  account  of  the  completely  super- 
visory character  of  the  clearing-out  signals,  an  op- 
erator will  be  able  to  receive  and  handle  fully  25 
per  cent,  more  calls  than  with  any  clearing-out  sys- 
tem which  is  not  completely  supervisory,  and  there- 
fore, that  the  same  number  of  calls  can  be  handled 
with  25  per  cent,  less  operators  than  with  such 
other  systems.  Only  sufficient  operators  need  at  any 
time  be  placed,  at  the  switchboard  to  handle  the 
actual  number  of  calls  which  may  be  coming  in. 


CITIZENS'    INDEPENDENT    EXCHANGE    IN    COLUMBUS. — GENERAL    VIEW    IN    OPERATING    ROOM. 


state  of  Ohio.  The  Columbus  exchange  is  there- 
fore a  prominent  part  of  the  extensive  and  com- 
prehensive Independent  telephone  system  which 
these  gentlemen  are  establishing  throughout  Onio 
and  which,  taken  together,  comprises  the  most  ex- 
tensive" opposition  telephone  system  which  has  been 
established  in  this  country  representing  at  the 
present  time  an  investment  of  several  million  dol- 
lars. 

The  officers  of  the  Columbus  Citizens'  Telephone 
company  are:  President,  Henry  A.  Lanman  of  Co- 
lumbus; vice-president,  Henry  A.  Everett  of  Cleve- 
land; secretary  and  treasurer,  Edwin  R.  Sharpe  of 
Columbus.  H.  D.  Critchfield,  a  member  of  the 
advisory  board  of  the  Independent  Telephone  asso- 
ciation, is  the  counsel  of  the  company,  and  was 
largely  instrumental  in  the  upbuilding  of  the  enter- 
prise, and  he  and  Judge  James  M.  Thomas,  the 
president  of  the  Telephone  association,  are  among 
the  directors  of  the  company.  Maxime  Reber  is  the 
consulting  engineer. 

The  exchange  occupies  the  top  floor  of  the  Davis 
building  in  Columbus,  an  imposing  and  carefully 
constructed   building,   well  lighted   from   all   sides. 


which  company  also  furnished  all  the  telephones 
used  in  the  exchange.  The  switchboard  is  the  latest 
type  of  the  straight  multiple  switchboard  (not  di- 
vided-exchange multiple)  of  that  company.  The 
calls  from  the  subscribers'  stations  are  sent  in  auto- 
matically to  the  operators  at  the  switchboard,  by 
means  of  batteries  at  the  central  office,  and  by  the 
act  of  removing  the  receivers  from  their  switches. 
The  clearing-out  signals  are  also  automatic  in  their 
character  and  are  operated  by  the  same  batteries  and 
by  the  act  of  restoring  the  receivers  on  the  switch- 
hooks.  They  are,  moreover,  completely  supervis- 
ory in  their  character,  and  on  this  account,  among 
other  things,  the  superiority  of  the  system  is  as- 
serted. The  same  batteries  also  furnish  the  current 
for  the  subscribers'  transmitters,  so  that  the  system 
is  entirely  automatic  as  far  as  the  subscribers'  sig- 
naling is  concerned,  and  with  central-office  battery 
power  or  energy  as  far  as  all  currents  are  concerned. 
The  switchboard  contains  16  multiple  sections, 
each  with  indications  for  260  lines,  and  therefore 
the  switchboard  has  a  present  capacity  for  4,160 
subscribers'  lines.  One  section  of  the  board  is 
shown  by  Fig.   2,  and  a  rear  view  of  one  section 


Supervisory  clearing-out  signals  are  indicated  by 
means  of  lamps,  two  for  each  pair  of  cords,  located 
on  the  cord  shelves,  and  each  in  distinguishable 
proximity  to  its  own  cord  and  operated  by  a  super- 
visory relay  in  proper  electrical  connection  with 
the  cord  and  with  the  central-office  battery.  The 
lamps  arc  normally — that  is,  when  their  cords  are 
not  in  use — inoperative  or  unlighted.  On  answer- 
ing the  calling  subscriber  (who  has  removed  his 
receiver  from  its  switch),  the  lamp  connected  with 
the  cord  used  in  answering  remains  unlighted. 
When  the  mate  to  this  cord  is  connected  with  the 
called-for  subscriber's  line,  the  lamp  connected  with 
this  cord  is  lighted  and  remains  at  "attention"  until 
the  called-for  person  has  responded  to  his  call  and 
ansvvered  his  telephone.  This  lamp  then  goes  out, 
indicating  to  the  operator  that  both  subscribers  are 
at  their  telephones  and  that  no  attention  is  required 
of  the  operator. 

When  conversation  is  finished  and  both  subscribers 
have  hung  up  their  telephones,  both  of  the  super- 
visory lamps  are  lighted  and'  their  double  lighting 
indicates,  definitely,  to  the  operator  that  conversa- 
tion is  finished  and  that  disconnection  is  to  be  made. 
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She  therefore  removes  the  plugs  without  ever  listen- 
ing in  to  see  whether  the  parties  are  through  conver- 
sation. If,  however,  but  one  of  the  signals  should 
be  operated,  it  would  indicate  to  the  operator  that 
one  subscriber  had  hung  up  his  telephone  for  a  mo- 
ment before  finishing  conversation,  while  the  other 
person  was  "holding  the  line."  If  either  signal  should 
"flutter,"  it  would  indicate  that  the  person  con- 
nected to  that  particular  cord  was  signaling  the 
office  for  attention,  by  moving  his  telephone  hook 
up  and  down. 

By  this  supervisory  system,  the  operator  has  a 
complete  visual  supervision  of  her  connections,  and 
i-  not  required  to  spend  her  time  breaking   in  on 


earn  telephone  key  corresponding  to  that  pair  of 
cords,  finds  out  from  the  subscriber  what  number 
is  desired,  and  then  with  the  other  plug  of  the  pair 
she  "tests"  the  line  of  the  called  subscriber  (by 
touching  the  plug  to  the  rim  of  the  spring-jack 
belonging  to  that  line);  then,  if  the  line  is  free 
(which  is  determined  by  the  absence  of  a  "click" 
in  her  head  telephone),  she  inserts  the  plug  into 
the  spring-jack  and  depresses  the  ringing  button 
by  the  side  of  the  cam  key.  This  ends  the  operator's 
attention  to  this  connection  until  both  supervisory 
lamps,  by  their  operation,  indicate  that  conversation 
is  finished.  The  operator  thus  having  a  positive 
indication    that    both    persons    have   hung   up    their 


FIG.   2.       CITIZENS     INDEPENDENT    EXCHANGE    IN    COLUMBUS.  —  ONE   SECTION    OF    SWITCHBOARD. 


a  line  to  see  if  conversation  is  finished,  or  if  her 
attention  is  desired  by  either  of  the  subscribers. 
The  number  of  "busy"  calls  is  also  reduced,  as  the 
operation  of  disconnection  is  quickened.  The  op- 
erator, being  thus  relieved  of  work  in  supervising 
connections   and   of   answering  a    second    time   on 


FIG.    t.       CITIZENS     INDEPENDENT    EXCHANGE  IN  COLUMBUS. 
—REAR   vow   mi    .  OARD. 

nt  of  numerous  "busy"  calls,  can  handle  many 
more  calls  each  day. 

Operation  of  the  switchboard  and  system  is  as  fol- 
lows: The  subscriber,  on  wishing  to  call,  removes 
his  receiver  from  its  switch,  thereby  operating  the 
indicator  at  the  central  office;  the  operator  picks  up 
a   pair  of  plugs   with   cords,   inserts   one   into   the 

i        ring-jack  of  the  line  calling,  and,  raising  the 


telephones,  immediately  pulls  out  both  plugs,  leav- 
ing the   lines   in   normal   condition. 

The  generating  plant  consists  of  20  cells  of  stor- 
age battery,  with  an  ultimate  capacity  equal  to  the 
ultimate  capacity  of  the  switchboard.  Machines  for 
charging  this  battery  and  ringing  machines  are 
provided  in  duplicate.  The  power  switchboard 
has  a  base  of  Italian  marble  and  is  equipped  with 
switches  for  controlling  the  charging  current,  so 
that  current  from  either  charging  machine  may 
be  used  for  charging  or  either  ringing  machine 
may  be  used  in  ringing.  There  are  also  meters  with 
suitable  switches  for  measuring  the  voltage  and 
current  on  the  circuits  leading  to  or  from  the  power 
board.  Two  underload  and  overload  circuit 
breakers,  used  for  protecting  the  charging  appa- 
ratus and  batteries,  and  a  fuse  board  complete  the 
equipment. 

The  switchboard  room,  as  shown  in  Fig.  I,  con- 
tains a  chief  operator's  desk  and  a  monitor's  desk, 
and  the  power-plant  room  contains  a  wire  chief's 
desk,  all  equipped  with  the  most  approved  appa- 
ratus for  their  respective  purposes.  The  cable  ter- 
minal heads  are  of  the  Cook  pattern,  furnished  by 
the  Sterling  Electric  company. 

In  Fig.  4  is  given  a  rear  view  of  the  end  of  the 
switchboard,  showing  multiple  cabling.  Fig.  5 
shows  the  distributing  board;  Fig.  6,  the  subscriber's 
wall  instrument;  Fig.  7,  subscriber's  desk  set. 

A  separate  toll  switchboard  for  the  toll  lines 
which  center  in  Columbus  has  been  installed,  with  a 
capacity  for  100  such  lines.  It  is  connected  to  the 
multiple  board  by  trunk  lines  sufficient  to  handle 
the  business.  This  toll  board  is  adapted  to  handle 
expeditiously  all  the  incoming  toll  work  into  Co- 
lumbus, the  outgoing  toll  work  from  Columbus 
and  the  transfer  toll  work  by  way  of  Columbus. 

The  Columbus  exchange  starts  out  under  the  most 
favorable  auspices,  with  about  4,000  long-time  con- 
tracts and  with  prospects  of  a  large  increase  in  the 
immediate  future.  Its  construction  and  apparatus 
are  of  the  most  modern  and  serviceable  character. 


It  has  the  advantage  of  a  comprehensive  system  of 
tell  lines  and  connections  with  all  the  Independent 
telephone  exchanges  within  the  state  of  Ohio  and 
adjoining  states;  and  it  has  also  the  good  will  and 
encouragement  of  the  people  of  Columbus  and  ad- 
joining  territory.  Columbus  is  an  enterprising  city 
of  perhaps    125,000  population.     It   is   in   the    Bell 


FIG.   4.      CITIZENS     INDEPENDENT  EXCHANGE  IN  COLUMN'S. 
REAP    VIEW    OF    END    OF    SWITCHBOARD,    SHOW- 
ING   MULTIPLE    CABLING. 

telephone  field  of  the  Central  Union  company  and 
has  had  a.  telephone  exchange  since  18S0,  but  the 
service  has  not  been  of  a  satisfactory  character. 
The  new  company  has  received  a  hearty  welcome 
in  consequence. 


Bell  Licensees  Want  More  Business. 

An  important  meeting  of  Bell  telephone  men 
was  held  at  the  Hotel  Touraine  in  Boston,  on  May 
31st.  There  were  present  Charles  J.  Giidden,  presi- 
dent of  the  Erie  telephone  system;  William  A.  Jack- 
son, president  of  the  Central  Union  Telephone  com- 
pany; James  E.  Caldwell,  president  of  the  Cumber- 
land Telephone  company;  A.  Burt,  general  manager. 
F.  F.  Rozzelle,  general  counsel,  of  the  Missouri  and 
Kansas  Telephone  company,  and  Arthur  D.  Wheeler, 
general  counsel  of  the  Chicago  Telephone  company. 

The  Boston  Journal  says:  "The  conference  had 
for  its  purpose,  it  is  understood,  on  excellent  author- 
ity, the  consideration  of  the  telephone  situation  in 
its  various  phases,  and  the  discussion  of  a  policy 
of  extensive  development  for  the  future.  Although 
none  of  the  gentlemen  present  are  disposed  to  do 
much  talking,  it  is  known  that  plans  were  mapped 
out  wdiich,  if  consummated,  will  give  to  the  Erie 
telephone  system  and  other  large  western  companies 
a  record-breaking  business  for  the  current  year. 
The  aggressive  policy  of  pushing  for  new  business 
which  was  inaugurated  a  year  or  more  ago.  and 
which  has  been  attended  with  such  splendid  results. 
will  be  continued  with  increased  vigor.  Rates, 
seivice  and  business  facilities  are  all  to  be  still 
further  improved  and  enlarged  in  a  way  that  is 
bound  to  popularize  the  telephone  to  a  greater  de 
gree  than  ever,  until  it  shall  come  to  be  recognized 
as  a  business  and  household  necessity,  rather  than 
a  convenient  adjunct  or  a   mere  luxury." 


Important  Long-distance  Conversation. 

In  closing  a  business  deal  between  New  York  and 
St.  Paul  two  men  carried  on  a  telephone  conversa- 
tion for  one  hour  on  Saturday,  says  the  Chicago 
Tribune  of  June  3d.  The  distance  from  New  York 
to  St.  Paul  is  1,322  miles  by  rail,  and  a  letter  would 
be  nearly  two  days  getting  there.  Telegraphic  cor- 
respondence covering  the  same  transactions  would 
have  consumed  a  whole  day,  the  telephone  peopli 
say,  and  the  delay  would  have  killed  the  deal.  It 
cost  $120.  or  $2  a  minute,  to  carry  on  the  long- 
distance dialogue.  The  amount  involved  was  $600,- 
000.  A  St.  Paul  agent  was  ordering  goods  to  that 
amount  from  a  firm  in  lower  Broadway.  The  in- 
duction on  the  wire  made  it  impossible  for  cither 
party  to  the  deal  to  understand  the  other,  but  one 
girl  in  New  York  and  another  in  St.  Paul  were  able 
to  understand  because  they  were  experienced  op- 
erators. 


Failure  of  the  Massachusetts  Bill. 

The  bill  to  place  telephone  and  telegraph  compa- 
nies in  Massachusetts  under  the  control  or  super- 
vision of  the  gas  and  electric-light  commissioners, 
which  has  been  before  the  Legislature  tor  several 
weeks  in  committee,  and  has  caused  considerable 
discussion  among  the  people,  as  well  as  in  the  leg- 
islative body,  was  killed  last  week,  by  a  vote  of  no 
to  52.  This  is  a  repetition,  with  emphasis,  of  the 
vote  a  year  ago,  when  a  similar  bill  was  before  the 
Legislature. 
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Utilization     of    Exhaust    Steam     for 

Heating  1 

By  Harry  J.  Frith. 

The  net  earnings  of  an  electric-light  or  power  plant 
are  represented  by  the  gross  income  less  the  operat- 
ing expenses  and  fixed  charges.  In  all  cases  it  is  de- 
sirable the  greatest  return  or  net  earnings  be  pro- 
duced on  the  money  invested  in  the  enterprise.  To 
accomplish  this  result,  each  expense  item  must  be 
reduced  to  a  minimum  and  all  productive  factors, 
men,  machinery  and  equipment  worked  to  the  full- 
est capacity. 

Simple,  non-condensing  engines  deliver  some  10 
per  cent,  of  the  heat  of  the  steam  in  the  form  of  power, 
and  waste  the  remaining  90  per  cent,  in  the  form  of 
exhaust.  Of  this  exhaust,  which  may  be  considered 
a  by-product,  something  can  be  saved  in  heating  feed 
water,  so  it  is  safe  to  say  that  fully  So  per  cent,  of 


FIG.    5.       CITIZENS    INDEPENDENT    EXCHANGE  IN  COLUMBUS 
— DISTRIBUTING    BOARD. 

the  heat  delivered  by  the  boiler  is,  while  a  valuable 
by-product,  thrown  away  and  wasted,  and  represents 
a  large  portion  of  the  operating  expenses.  Not  only 
is  the  heat  thrown  away,  but  nearly  all  of  the  water 
evaporated  is  also  thrown  away.  If  this  water 
were  saved,  it  would  not  have  to  be  replaced 
with  fresh  water,  and  much  trouble  with  dirty  boil- 
ers would  be  avoided.  These  considerations  deter- 
mined our  company  to  install  a  central-station,  ex- 
haust-heating plant. 

The  heat  in  the  exhaust  represents  the  largest  loss 
of  a  by-product,  and  I  shall  consider  means  for  sav- 
ing it  and  converting  it  into  a  profit  by  using  the 
exhaust  steam  for  heating  purposes.  In  the  saving 
and  sale  of  this  heat,  in  the  saving  of  the  water  of 
condensation  and  in  distributing  heat  from  a  cen- 
tral station  to  distant  points  one  is  confronted  by 
a  problem  of  no  mean  proportions. 

The  heat  must  be  conducted  rapidly  through  pipes, 
which  must  be  well  insulated,  to  prevent  radiation 
and  loss.  The  exhaust  steam  must  be  used  without 
placing  any  back  pressure  against  the  engine,  for 
back  pressure  is  a  serious  detriment  to  the  efficiency 
of  a  steam  plant.  Back  pressure  detracts  from  the 
load-carrying  capacity  of  the  engine.  Even  five 
pounds'  back  pressure  means  one-seventh  of  the 
power  of  the  engine  thrown  away.  To  be  sure,  this 
maj'  be  offset  by  increasing  the  boiler  pressure  by 
some  10  pounds;  but  this  is  not  an  economical  op- 
eration.    In  many  cases  it  is  impossible. 

It  is  very  evident  that  in  an  ideal  system  the  reg- 
ulation of  the  degree  of  the  heat  circulated  must  be 
under  absolute  control,  so  that  a  suitable  heat  may 
be  furnished  for  varying  temperatures.  The  heating 
period  has  very  few  blizzard  days  annually  (perhaps 
a  dozen);  about  30  days  of  zero  weather,  and  the 
rest  is  weather  wherein  the  temperature  ranges  from 
70  degrees  down  to  zero.  This  puts  the  system  at 
maximum  capacity  for  a  dozen  days,  medium  capacity 
for  about  30  days,  and  under  a  light  load  for  the 
greater  portion  of  the  time.  Clearly,  regulation  and 
ability  to  furnish  mild  heat  are  ver.y  important  fea- 
tures. 

What  is  an  ideal  system?  Perhaps  the  best  way 
to  determine  this  will  be  to  take  up  the  various 
ways  and  means  of  central-station  heating  and  con- 
sider the  advantages  and  disadvantages  of  the  fea- 
tures that  will  help  in  the  selection  of  an  ideal  sys- 
tem. The  exhaust  steam  from  engines  may  be  used 
as  in  the  ordinary  exhaust-steam  heating  system.  In 
this  case,  it  is  delivered  direct  into  the  mains,  and 
to  drive  this  steam,  it  is  necessary  to  carry  a  back 
pressure  against  the  engines  furnishing  the  exhaust. 
Some  time  since,  while  investigating  the  heating 
question,  I  found  that  one  station  carried  a  maxi- 
mum back  pressure   of   17  pounds,  another   of   18, 

1.  Abstract  of  paper  read  before  the  National  Electric  Lieht 
association  at  Chicago.  May  22.  1900.  Mr.  Frith  is  one  of  the 
owners  of  the  Watseka  (III.)  Heat  and  Electric  company. 
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another  20 — about  one-half  of  the  ordinary  mean 
effective  pressure  of  a  simple  engine  working  at 
maximum  efficiency.  I  observed  at  another  time  a 
back  pressure  of  four  pounds,  with  the  outside  tem- 
perature at  63  degrees.  At  the  same  time,  my  hot- 
water  plant  was  producing  more  satisfactory  results 
to  its  patrons  with  water  leaving  the  station  at  130 
degrees  Fahrenheit,  and  returning  at  115  degrees 
Fahrenheit,  requiring  an  expenditure  of  less  power 
to  circulate  the  water  than  would  be  represented  by 
less  than  one-half  pound  of  back  pressure. 

With  a  system  of  exhaust  steam  direct  into  the 
mains,  all  the  condensation  is  lost  (together  with 
the  heat  in  the  condensed  steam,  something  like 
140  degrees  of  which  is  available),  and  is  thrown 
away  into  sewers.  All  condensation  of  any  live 
steam  that  may  be  used  in  time  of  an  insufficiency 
of  exhaust  is  also  thrown  away,  and  this  is  a  most 
important  loss.  There  is  no  perfect  pipe  covering; 
hence  condensation  must  take  place  in  the  mains. 
This  requires  that  steam  mains  be  carefully  graded 
to  avoid  pockets,  and  where  pockets  are  essential 
means  must  be  provided  for  removing  condensation. 
Water  mains,  on  the  contrary,  can  be  run  regardless 
of  grade. 

The  drift  of  my  talk,  then,  is  toward  the  ideal 
system,  hot  water.  As  a  medium  for  transmitting 
heat,  water  has  no  equal.  It  meets  all  the  required 
conditions  and  is  acknowledged  bj'  engineers,  archi- 
tects and  even  by  the  medical  profession  to  be  the 
ideal  heating  medium  for  residences,  stores  and  pub- 
lic buildings.  With  a  hot-water  system  as  our  ideal, 
then,  how  can  it  be  best  applied  to  our  needs? 

The  water  must  be  heated  in  a  tubular  heater, 
similar  to  a  closed  feed-water  heater  or  surface  con- 
denser. It  is  important  that  sufficient  opening  be 
provided  through  the  tubes,  so  that  all  the  exhaust 
steam  can  pass  through  the  heater  and  to  the  at- 
mosphere without  producing  any  back  pressure  on 


FIG.  6.       CITIZENS'  INDEPENDENT    EXCHANGE  IN  COLUMBUS. 
WALL    INSTRUMENT. 

the  engines.  In  other  words,  there  must  be  an  open 
and  free  exhaust  pipe  at  all  times:  sufficient  surface 
must  be  provided  to  condense  all  the  exhaust  steam 
delivered  by  the  engine  and  to  allow  none  to  escape. 
The  water  is  circulated  through  the  space  around  the 
tubes,  where  it  absorbs  the  latent  heat  in  the  steam, 
condensing  it.  The  condensed  exhaust  steam  should 
be  collected  in  a  suitable  settling  chamber,  or  fil- 
tered, to  remove  the  grease,  and  then  the  clean,  hot 
water,  now  freed  from  all  injurious  matter,  be  re- 
turned to  the  boiler.  All  the  condensed  exhaust 
steam  is  then  saved,  and  not  only  is  the  pure  water 
obtained,  but  all  the  heat  in  it  is  saved  as  well;  and 
that  means  probably  eight  per  cent,  of  the  heat  in 
the  exhaust  steam,  making  just  so  much  more  avail- 
able for  sale. 

In  addition  to  using  the  heat  in  the  exhaust  steam, 
the  system  must  have  heat  at  times  when  no  exhaust, 
cr  an  insufficiency  of  exhaust,  is  available,  and  this 
may  be  added  in  several  ways.  A  live-steam  con- 
nection may  be  made  to  the  exhaust  pipe  and  live 
steam  blown  into  and  mixed  with  the  exhaust.  In 
some  instances  this  is  done,  but  the  method  has  seri- 
ous objections.  In  order  to  prevent  too  much  live 
steam  from  being  blown  through  the  heater  and  to 
waste,  the  live  steam  must  be  supplied  through  a 
reducing  valve,  which  necessitates  a  back-pressure 
valve.  Then,  too,  the  live  steam  so  used  becomes 
nixed  with  the  greasy  exhaust,  and  not  only  must 
be  pumped  back  to  the  boiler  before  it  can  be 
used  over  again,  but  must  be  purified  as  well. 

Another  method  for  supplying  extra  heat,  in  use 
in  some  places,  is  to  circulate  the  water  through  an 
ordinary  boiler,  and  thus  heat  the  water  in  a  hot- 
water  boiler  direct  from  the  fire.  This  means  that 
at  least  two  boilers,  or  two  sets  of  boilers,  must  be 
kept  going — one  set  must  keep  steam  to  drive  the 
pump  used  for  circulating  the  water  and  the  other 
set  heat  the  water;  so  an  unnecessary  number  of  fires 
must  be  kept  going.  The  regular  boilers  and  fur- 
naces must  cool  down  somewhat,  and  the  extra 
boiler  and  furnaces  be  heated  up.     It  is  a  well-known 
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fact  that  the  best  results  are  obtained  from  fuel  un- 
der a  boiler  that  is  in  constant  use.  Therefore,  the 
regular  boilers  should  be  kept  hot  as  much  as  pos- 
sible, and  separate  hot-water  boilers  should  not  be 
necessary  whenever  the  plant  is'  a  little  short  of  ex- 
haust steam.  Then,  too,  extra  boilers  require  extra 
space  in  the  station    and  a  heavy  added  first  cost. 

The  way,  then,  to  add  heat  to  the  system,  aside 
from  that  furnished  by  the  exhaust  steam,  is  to  draw 
steam  from  the  regular  boiler  plant  and  use  it  in 
a  separate  heater,  one  similar  to,  but,  of  course,  not 
so  large  as,  the  exhaust  heater.  This  heater  should 
be  set  above  the  boilers,  so  that  the  water  of  con- 
densation will  return  to  the  boilers  by  gravity  and 
at  boiler  temperature.  This  condensation  is  kept  ab- 
solutely free  from  oil  or  other  impurities,  and  is 
returned  to  the  boiler,  saving  the  need  of  filtering 
it,  and  of  all  power  required  to  feed  it  into  the  boiler. 
This,  I  believe,  is  the  most  efficient  means  of  sup- 
plying such  extra  heat  as  is  required.  By  its  means, 
in  extreme  blizzard  weather,  the  full  benefit  of  the 
exhaust  may  be  obtained  with  no  back  pressure; 
and  the  water  can  be  raised  to  a  point  above  that  of 
the  exhaust,  if  necessary,  in  a  far  cheaper  manner 
than  by  carrying  back  pressure  to  get  such  results. 

With  means  provided  for  heating  the  water,  we 
can  now  consider  means  of  circulating  it  from  the 
central  station  to  the  customers.  In  some  instances 
duplex  plunger  pumps  have  been  used.  As  is  well 
known,  a  steam  pump  uses  steam  non-expansively, 
and,  consequently,  is  perhaps  the  least  efficient  steam 
motor  in  the  market  to-day,  often  requiring  as  much 
as  125  pounds  of  steam  per  horsepower  hour.  In 
addition  to  inefficiency,  pistons  must  be  packed  and 
cared  for,  valves  must  be  looked  after  and  renewed. 
The  pump  for  use  with  a  hot-water  heating  system 
must  be  more  simple,  more  durable,  and  by  far,  more 
efficient.  The  centrifugal  or  blower  type  of  pump 
best  meets  the  requirements.  For  moving  large  vol- 
umes of  water  against  moderate  heads,  no  type  of 
pump  is  so  efficient  as  this.  In  addition  to  being 
much  more  efficient  from  the  hydraulic  standpoint, 
this  pump  may  be  driven  from  the  most  economical 
source  of  power  available.  If  a  line  shaft  be  run 
continuously,  the  pump  can  be  belted  from  that,  and 
the  horsepower  required  be  that  produced  from  26 
or  30  pounds  of  steam  per  horsepower  hour.  If  cur- 
rent be  available,  one  pump  may  be  driven  by  a 
direct-connected  motor  and  the  duplicate  unit  may 
be  driven  by  a  small,  direct-connected,  high-speed 
engine;  thus,  in  any  event,  using  the  minimum  power 
for  the  maximum  result.  These  centrifugal  pumps 
give  no  pulsation  whatever.  They  turn  out  a  steady, 
even,  continuous  stream.  There  are  no  valves  at 
all  to  trouble,  and  there  is  nothing  about  them  to 
get  out  of  order.  In  fact,  there  is  merely  a  rotating 
disk  in  a  chamber. 

This  completes,  then,  the  station  equipment  re- 
quired— exhaust  heater,  live-steam  heater  and  pump 
for  circulation. 

The  system  of  distribution  may  be  an  "open"  or 
a  "closed"  one.  By  an  "open"  system,  I  mean  a 
system  wherein  the  circuit  at  the  station  is  open  into 


FIG    7.       CITIZENS    INDEPENDENT   EXCHANGE  IN  COLUMBUS. 
— DESK   SET. 

a  tank,  and  there  is  at  that  point  no  pressure.  The 
water  must  be  pumped  from  the  heaters  into  the 
outbound  mains  and  raised  to  the  highest  radiator. 
Thence,  flowing  back  through  the  return  mains,  it 
runs  into  the  tank.  Thus,  it  is  evident  that  the  pump 
not  only  has  to  circulate  the  water,  but  has  to 
overcome  the  static  head  of  the  system. 

If  the  system  were  closed — that  is,  had  no  open 
spot  in  it — then  the  static  head  on  both  suction  and 
discharge  would  be  equal,  and  the  only  work  the 
pump  would  have  to  do  would  be  to  overcome  fric- 
tion in  the  circuit;  and  it  woud  not  have  to  lift  any 
water  at  all.  This  would  cut  the  pumping  head  down 
to  less  than  20  pounds,  when  in  open  circuits  it  is 
often  as  much  as  75  pounds.  It  might  be  assumed 
that  this  power  would  not  be  a  loss  at  all,  as  the 
exhaust  from  this  power-producing  source  would 
Be  used  for  heating  purposes;  but  this  power  is  called 
for  24  hours  per  day,  and  it  is  probable  that  the  steam- 
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ucing  agent-;  in  our  plants  have   now  enough 

-luring  the  peak  of  the  electric  load  without 

:  burden,  and  it  would  distress  us  to  produce 

wer.  Any  extra  pumping  required  is 

a  great  detriment. 

ummarize  the  requirements; 
A  hot-water  system  using  a  closed  heater  t-  1  ab- 
thc  exhaust  heat,   with  sufficient  openin 
allow  all  the  exhaust  to  pass  through  without   pro- 
ducing any  hack  pressure,  and  capacity  to  condense 
it  all. 

A  similar   smaller  heater,  to  help  out  the  exhaust, 
set  above  the  boilers  that  the  condensation  may  be 
returned  to  the  boilers  by  gravity, 
all  condensation, 
trifugal  pumps,  suitably  driven,  with  a  closed 
m  of  distribution,  well  insulated. 
A  load  requiring  about  all  the  exhaust  in  medium 
winter  weather,   which   gives  a   system   wherein   the 
maintenance,    operation    and    investment    are   mini- 
mum, and  the  efficiency,   reliability,    simplicity  and 
satisfaction   to  all    are  maximum,  making  an   ideal 


The  Bell  and  the  Western  Union. 

The  daily-newspaper  correspondents  continue  to 
hazard  conjecture-  about  the  relations  of  the  \\  ext- 
ern Union  Telegraph  company  and  the  American 
Telephone  and  Telegraph  company.  One  of  them 
quotes  from  an  alleged  Western  Union  director  the 
statement  that  most  ot  the  $20,000,000  of  the  new 
J%  per  cent,  bonds  which  were  recently  authorized 


After  the  Fire  in  Victor,  Colo. 
By  J.  W.  Dickerson. 
The  conflagration  of  last  August  which  nearly 
wiped  out  the  famous  mining  camp  of  Victor,  Colo., 
where  the  celebrated  Independence,  Portland  and 
Gold  Coin  mines  are  located,  destroyed  the  local 
office  of  the  Colorado  Telephone  company,  nearly 
all  the  pole  lines  in  the  city,  the  booths,  batteries, 
cross-connecting  board  and  everything  in  the  ex- 
change. The  representatives  of  the  company,  how- 
ever,  were  equal  to  the  emergency.  Under  the 
leadership  of  the  manager  in  the  Cripple  Creek 
district.  Mr.  F.  II.  Taylor,  everything  possible  was 
done  to  restore  communication,  always  urgently  de- 
manded in  this  lively  district,  but  at  that  particular 
juncture  unusually  necessary  and  important. 

Little  had  been  left  to  work  with,  but  the  company 
was  fortunate  in  having  been  able  to  save  one  sec- 
tion of  the  switchboard.  Two  offices,  shown  in 
the  accompanying  illustrations,  were  established  at 
opposite  ends  of  the  town,  and  were  connected  to- 
gether  by  ]o  trunk  lines.  The  burnt  poles  were  cut 
<  0  by  the  linemen  not  far  above  the  ground,  and  on 
a  10-pin  cross-arm  wire  was  strung  about  the  town. 
The  office  located  in  North  Victor  is  illustrated 
in  Fig.  i.  It  was  open  to  the  public  when  the  smoke 
was  still  trying  to  the  eyes  of  those  who  visited  the 
exchange  The  photograph  shows  the  large  number 
of  tents  that  were  pitched  in 
the  city  immediately  after 
the  fire,  and  which  were 
used  not  only  for  residences, 
but  for  stores  and  saloons. 

The    fire,    which    started 
about    one    o'clock    in    the 


jjd  a  wretched  building  was  hired  for  exchange 
purposes,  ami  was  occupied  for  two  days,  when,  in 
a  day  and  a  half,  the  "lean-to"  shown  in  Fig.  3  was 
constructed.  The  structure  on  the  left  was  occu- 
pied as  an  exchange  by  the  telephone  company, 
backed  up  against  the  wrooden  wall  of  a  meat  market 
on  the  right.  The  switchboard  in  front  of  the  first 
operator  in  Fig.  4.  which  illustrates  the  interior  of 
this  exchange,  is  a  combination  local  and  toll  board, 
shipped  in  hastily  after  the  fire.  There  were  10  in 
and  10  out  trunk  lines  to  Cripple  Creek,  and  also 
trunks  to  the  other  offices.  The  second  board  to  the 
left  accommodated  50  subscribers  in  Victor. 

The  service  given  in  these  rough  surroundings  was 
excellent  and  proved  of  inestimable  value  to  the 
citizens,  not  only  of  Victor,  but  to  those  in  Cripple 
Creek,  and,  in  fact,  in  a  considerable  pari  of  the 
state,  as  the  number  of  those  interested  in  the  min- 
ing properties  at  Victor  is  legion.  The  equipment 
of  the  exchanges  and  the  provision  of  excellent  serv- 
ice illustrates  what  can  be  accomplished  at  almost 
a  moment's  time  by  competent  telephone  men  by 
hard  work,  enterprise  and  a  due  appreciation  of  their 
obligation  to  the  public,  even  under  the  most  dis- 
couraging circumstances. 


Fig.  1.  Office  in  Ncrth  Victor, 
by  the  Western  Union  are  to  be 
used  in  equipping  many  of  its  lines 
with  a  view  to  installing  a  modern 
telephone  plant.  The  slory  goes 
that  "It  is  to  the  long-dis' ance  1  USl- 

II---.  which  is  chiefly  patronized 
by  business  men  during  the  middle 
Of  the  day.  that  the  Western  Union 
will  now  direct  its  attention  with 
its  new  telephone  service.  It  in- 
t<  nds    to    adopt    the    tactics    of   the 

\merican  Sugar  Refining  company 
and  Standard  Oil  company,  and 
cut  rates  until  its  rival  cries 
.  li!  Meanwhile  it  will  go  its 
own  way  with  the  telegraph  busi- 
ness  and  keep  the  rate-  on  some- 
thing like  a  paying  ba>is,  unless 
the     Postal     .Telegraph     company 

hi  'iiM  compel  it  ti  1  do  ■ 


Fig. 


Interior  of  North  Victor  Office 


Ohio  Valley  Telephone  Notes. 

The  plant  of  the  Farmers'  Telephone  company  at 
Massilion,  Ohio,  is  to  be  entirely  rebuilt,  and  work 
will  be  commenced  on  it  in  about  three  weeks.  The 
United  States  Telephone  company  will  do  the  work, 
which  will  be  under  the  supervision  of  A.  C.  Morse. 
The  estimated  cost  of  the  improvement  will  be  about 
$30,000.  All  the  old  iron  lines  will  be  torn  down 
and  replaced  with  copper,  section  by  section,  so 
that  no  part  of  the  system  will  be  out  of  use  long 
at  a  time.  There  will  be  con- 
siderable cable  work.  All  the 
lines  reaching  outside  towns 
will  be  made  full-metallic  cir- 
cuits, and  connections  will  be 
made  with  the  long-distance 
Independent  lines.  The  sys- 
tem will  be  connected  with 
Cleveland  by  the  lines  of  the 
United  States  Telephone  com- 
pany. 

It  is  reported  that  the  strike 
of  the  Hncmen  of  the  Cleve- 
land Telephone  company  and 
the  Cleveland  Illuminating 
company  has  been  called  oft* 
and  that  the  men  have  re- 
turned to  work.  About  300 
men  went  out  on  May  21st. 

Manager  Fred  McMaslcrs 
of  the  Central  Union  Tele- 
phone company  at  GalHpolis, 
Ohio,    fell    from    a    pole    near 


Fitf.  3.     Main  Office  in  Victor. 


But.  if  necessary, 
the  Western  Union  will  install  telephones  in  all  parts 
country  and  make  a  specialty  of  local  business 
as  well  as  long-distance,  running  telephone  and  tele- 
graph along    side    by    side." 

Of  course,  this  1-  largely  guesswork.  It  is  stated 
however,  that  the  report  thai  the  Western  Union  1- 
back  of  tin:  Telephone,  Telegraph  and  Cable  com- 
pany has  no  foundation  in  fad.  Cut  there  are  hint- 
tnd  mutterings  that  the  Western  Union  i 
0  do  great  things  in  the  telephone  business  one 
of  these  days 


New  Company  in  Jefferson  City. 

The  Capital  Telephone  company  'if  Jefferson  City, 

Mo.,  was  incorporated  on   May   12th,  with  $50,000 

capital   -ii"k.     The  following-named   officers    wei  - 

elected:     President,    Dr.   T.     J'.     Porth;     secretary, 

\.  M.  Bough;  treasurer,  Edward  R.  1: 
1  in  company  owns  a  franchi  e  recently  granted  to 
it  in  Jefferson  City,  and  is  composed  entirely  of 
heal  capitalists.  The  Missouri  and  Kansas  Tele- 
phone company  (Bell)  has  an  exchange  in  the  city 
of  several  years'  standing,  but  on  account  of  the 
d  high  rate-  tin-  citizens  organized  the 
Capital  Telephone  company.  The  new  company 
will  build  t-. 11  lines  to  all  adjoining  counties  and 
connect  the  Independent  exchanges  surrounding 
witli  the  state  capital.  The  work  will  begin  a-  soon 
as  pi  ssible  ami  be  rushed  through,  and  the  company 
hopes  to  begin  giving  service  during  the  early 
autumn.  M. 


afternoon  of  August  21st,  had 
burnt  itself  out  at  eight 
o'clock  on  the  same  night. 
At  three  o'clock  on  the  after- 
noon of  the  next  day  the 
office  was  in  good  working 
order.  The  pole  in  front  of 
the  shack  exchange  (Fig.i) 
was  the  last  one  toward  the 
north  in  Victor  that  was 
spared  by  the  flames.  The 
cable  hanging  on  the  pole  was 

*nt  ami  broughl  directly  into  the  office,  to  the  cross- 
connecting  board,  and  the  other  line  in  use  on  the 
lead  was  dead-ended  on  the  same  pole,  the  wires 
being  connected  from  the  pole  to  the  cross-connect- 
ing board  in  the  office.  This  provision  gave  con- 
nection with  Goldfield,  Independence  and  part  of 
Al'.man. 

The  shack  was  one  which  was  not  burnt,  and 
was  purchased  by  the  company  for  $25  or  $30.  Fig. 
2  shows  the  interior  of  the  shack  exchange.  The 
switchboard  in  this  illustration  is  one  of  the  old- 
^tyle  type,  and  by  its  means  the  operator  was  en- 
abled to  make  connection  with  50  subscribers'  in- 
struments. 

The  company's  main  Victor  office  is  shown  in 
Fig.   3.     At   four   o'clock   on    the   afternoon   of   the 


Fir.  4.     Interior  ol  Victor  Office. 
Al-'TER    THE    FIRE    IN    VICTOR,    COLO. 

Middleport  a  few  days  ago  and  broke  his  arm  and 
leg. 

The  Marion  County  Telephone  company  of  Ma- 
rion, Ohio,  was  incorporated  on  May  ,}ist.  with  a 
capital  stock  of  $50,000,  to  construct  a  plant  in  that 
city.  The  local  exchange  will  be  connected  with 
other  cities  by  long-distance  wires.  The  incorpo- 
ators  are  0.  Wollenweber,  D.  R.  Crissinger,  J.  \V. 
Scott,  C.  H.  Norris  and  others. 

There  is  a  movement  on  foot  at  Defiance,  Ohio, 
lo  establish  an  independent  telephone  company.  A 
special  committee  has  been  appointed  by  the  Village 
Council  to  investigate  the  workings  of  other  tele- 
phone exchanges,  in  order  to  find  a  system  best 
adapted  to  the  purposes.  C. 


The    Home    telephone    exchange     of     Oskaloosa, 

Iowa,  has  525  subscribers  connected. 
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Scenes  Along  the  "Old  Fort  Route." 

Not  evcrj*  country  trolley  line  has  such  beautiful 
scenes  to  interest  its  passengers  as  those  found  along 
the  Lewiston  and  Youngstown  line,  or  the  "Old 
Fort  Route,"  in  Niagara  County,  N.  Y.  This 
road  runs  from  the  New  York  Central  station  at 
Lewiston  to  the  village  of  Youngstown  and  Fort 
Niagara,  at  the  mouth  of  the  Niagara  River.  It  is 
about  seven  miles  long  and  its  course  lies  through  a 
most  beautiful  orchard  section  of  Niagara  County. 
When  the  road  was  built  the  owners  of  country 
places  on  the  River  road  objected  to  the  line  being 
.•onstructed  along  that  highway  in  front  of  their 
country  homes,  and  so  they  agreed  to  give  the  road 
a  right-of-way  about  40  rods  back  from  the  road, 
right  through  their  farms  and  orchards.     With  this 


Electricity  in  Moravia, 

Some  weeks  ago  the  Western  Electrician  called 
the  attention  of  its  readers  to  the  trade  possibilities 
offered  in  Bohemia.  There  is  another  field  in  the 
Austrian  empire  well  deserving  their  efforts  to  se- 
cure a  share  of  the  trade  of  this  part  of  Europe — 
Moravia,  or,  as  it  is  called  in  German,  Maehren. 

Especially  during  the  last  two  years  great  prog- 
ress has  been  made  in  all  lines  of  the  electrical  in- 
dustry in  Moravia.  It  is  a  well-known  fact  that 
Austria  is  one  of  the  great  beet-sugar  manufacturing 
countries  of  the  continent.  A  large  number  of  these 
sugar  mills  are  located  in  Moravia,  and  it  was  par- 
ticularly the  sugar  industry  which  kept  electrical 
engineers  busy  in  1899. 

A  large  electrical  power  plant  was  installed  in 
1898  in  the  city  of  Bruenn.  It  is  the  property  of 
ihe  municipality.     The  plant  comprises  three  Coll- 


back  to  our  home  industries  is  the  Austrian  tariff, 
the  rates  of  which  offer  no  protection  whatever  to 
our  manufacturers.  Though  most  of  the  electrical 
apparatus  ought  to  be  classified  together  with  in- 
struments, and  pay  the  same  duly  as  do  the  latter. 
it  is  generally  classified  as  "clayware  in  connection 
with  iron  and  steel'  or  as  'metalwares,'  not  at  all 
in  proportion  to  their  real  value.  Our  electrical 
engineers,  therefore,  should  insist  upon  a  new  tariff 
rate  for  'electro-technical  apparatus' — the  only  rnean^ 
by  which  a  favorable  development  of  our  electric 
industries  is  possible." 

It  may  be  added  that  the  average  rate  of  duty  for 
electrical  machinery  (dynamos,  transformers,  etc.) 
is  $3-45  per  100  kilograms. 

Moravia  has  many  industries  and  the  country  is 
rich  in  powerful  waterfalls.  At  the  present  time 
there   is   no   prospect   of  the   Austrian   government 
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understanding,  the  road  was  built,  and  it  not  only 
does  a  good  passenger  business,  but  it  also  has  a 
large  freight  business.  Youngstown  has  no  other 
rail  connection,  and  a  very  large  majority  of  the 
freight  that  goes  to  that  village  and  also  to  Fort 
Niagara  passes  over  this  line.  In  order  that  the 
freight  may  be  handled  with  the  greatest  rapidity 
and  ease,  the  railroad  company  has  a  special  motor 
car  to  draw  it,  transferring  ordinary  steam-road 
freight  cars  to  its  tracks. 

In  the  spring  of  the  year,  when  the  orchards  are 
in  bloom  the  view  along  the  line  is  one  of  great 
beauty,  as  may  be  judged  by  the  pictures.  Apple, 
quince,  peach  and  pear  orchards  are  traversed  by 
the  line,  and  on  both  sides  of  the  track  the  trees 
reach  out  their  beautiful  blossoms  as  though  in- 
viting the  passengers  to  help  themselves.  At  each 
of  the  delightful  country  places  along  the  line  hand- 
some little  stations  have  been  erected,  the  type  of 
these  stations  being  well  portrayed  in  one  of  the  illus- 
trations. Frank  G.  Lott  is  manager  of  the  road 
and  Frank  Sims  is  his  assistant. 


Chicago's  Lighting  Situation. 

The  rumor  of  a  consolidation  of  the  People's  Gas 
Light  and  Coke  company  and  Chicago  Edison  com- 
pany has  been  revived.  The  Chicago  Daily  News 
says:  "The  People's  concern  is  become  signifi- 
cantly aggressive  recently.  The  efforts  of  the  so- 
licitors are  at  present  centered  upon  the  downtown 
district,  the  Edison's  valuable  territory.  Here  the 
employes  of  the  gas  company  offer  to  replace  elec- 
tric lights  with  the  Welsbach  illuminant,  the  appa- 
ratus to  be  installed  free  of  charge  and  the  People's 
contracts  to  keep  the  mantles  in  good  order  at  the 
nominal  stipulation  of  Si  per  annum.  Among  finan- 
cial people  the  movement  is  regarded  as  an  indi- 
cation that  the  People's  wishes  to  be  taken  over 
by  the  Edison  or  is  willing  *o  take  over  the  Edison. 
Should  this  bellicose  step  be  ignored  by  the  electric- 
light  company,  it  is  not  impossible  that  the  gas 
contingent  will  utilize  the  powerful  engine  which  it 
possesses  in  the  Cosmopolitan  electric  franchise. 
The  move  would  be  tremendously  expensive,  of 
course,  since  the  installation  of  such  a  plant  would 
involve  more  money  than  the  gas  trust  has  at  com- 
mand at  the  moment." 


SCENES    ALONG    THE    "OLD    FORT    ROUTE." 

man  tandem  engines  of  300  horsepower  each,  driving 
three  alternators  of  200  kilowatis  each  at  2,200  volts. 
At  the  end  of  1898  there  were  connected  with  the 
distributing  network  of  this  plant  5,987  incandescent 
lamps,  107  arc  lamps  and  13  motors,  averaging  two 
horsepower  each.  At  the  end  of  1899  the  number 
of  incandescent  lamps  had  increased  to  10,101  and  the 
arc  lamps  to  214.  There  were  at  the  same  time 
connected  with  the  plant  44  motors  of  a  total  ca- 
pacity of  105  horsepower.  It  is  stated  that  the  in- 
crease will  continue  in  the  same  ratio  during  the 
coming  years,  and  the  central  power  plant  will  soon 
be  considerably  enlarged. 

The  municipal  electrical  power  plant  of  the  city 
of  Truebau  was  also  built  in  1898,  by  Siemens  & 
Halske.  In  this  plant  are  two  direct-current  dy- 
namos of  76  kilowatts  each  and  a  storage  battery. 
Connected  with  it  at  the  end  of  1899  were  2,400 
incandescent  lamps,  26  arc  lamps  and  five  motors 
of  28  horsepower.  Besides  this,  power  is  trans- 
mitted to  a  silk  mill,  over  a  distance  of  3,892  feet. 
At  present  this  mill  uses  only  30  horsepower,  but 
will,  during  the  present  year,  considerably  increase 
its  motive  power.  The  Truebau  plant  will  also  be 
enlarged  in  1900. 

The  central  plant  of  Znaim  supplies  5.721  incan- 


c hanging-  its  tariff,  and  American  manufacturers 
should  endeavor  to  gain  a  firm  foothold  on  the 
Moravian  market.  Electrical  development  is  now 
going  on  rapidly  in  all  parts  of  the  dual  empire.  A 
great  number  of  large  electric-power  stations  are 
contemplated;  others  are  under  construction;  doz- 
ens of  horse-car  lines  are  being  converted  into  elec- 
tric railways,  and  many  narrow-gauge  electric  rail- 
ways to  connect  large  cities  with  their  suburbs  are 
either  under  way  of  construction  or  will  soon  be 
started.  The  market  is  large  and  a  watchful  eye 
should  be  kept  upon  it.  H.  L.  G. 


Single-rail  Storage-battery  Vehicle. 

The  curious  electric  vehicle  shown  in  the  illus- 
tration is  described  in  the  Scientific  American,  from 
which  the  picture  is  reproduced.  In  the  usual  form 
of  single-rail  tramway  the  bulk  of  the  weight  is  car- 
ried on  two  wheels  bearing  on  the  rail  and  in  align- 
ment beneath  the  car,  while  the  balancing  is  per- 
formed by  a  cross-beam  or  outrigger,  to  which  is 
harnessed  a  horse  or  mule,  or  which  is  steadied 
by  an  attendant,  or  which,  again,  as  in  the  picture, 
rests  on  a  third  wheel  in  the  roadway. 

The  truck,  which  is  herewith  illustrated,  is  spe- 


San    Francisco    Considering    Municipal 
Telephones. 

The  public-utilities  committee  of  the  San  Fran- 
cisco Board  of  Supervisors,  at  a  recent  meeting, 
recommended  the  advisability  of  issuing  an  imme- 
diate call  for  a  complete  municipal  telephone  sys- 
tem. At -a  subsequent  meeting  a  resolution  em- 
bodying the  recommendation  of  the  report  was 
passed,  and  it  is  stated  that  the  call  has  been  drawn 
up.  The  proposals  submitted  under  this  call  in- 
clude a  complete  equipment  for  a  central  exchange 
and  all  the  branch  exchanges  and  apparatus  neces- 
sary to  make  the  proper  installation  to  serve  25,000 
subscribers.  It  is  proposed  that  all  the  street  wires 
be  placed  in  underground  conduits.  The  action  of 
the  Board  of  Supervisors  is  the  outcome  of  com- 
plaints against  the  service  of  the  existing  company, 
which  is  said  to  be  far  from  satisfactory. 


SINGLE-RAIL    STORAGE-BATTERV    VEHICLE. 


descent  lamps,  32  arc  lamps  and  26  motors  of  66 
horsepower. 

Though  there  are  quite  a  number  of  large  electrical 
engineering  works  in  Austria,  yet  the  competition 
of  foreign  manufacturers,  especially  German  and 
English,  is  keenly  felt.  These  foreign  houses  have 
established  branches  in  the  principal  commercial 
and  industrial  centers  of  Austria-Hungary,  and  are 
doing   an    ever-increasing   trade. 

An  Austrian  journal,  in  a  recent  issue,  makes  the 
following  statement  with  regard  to  foreign  compe- 
tition in  the  electrical  industries:  "'Especially  large 
are  the  imports  of  electrical  machinery  from  Ger- 
many. The  Germans,  who  have  specialized  their 
manufactures  to  an  extent  which  is  not  known  at  all 
in  Austria,  are  able  to  undersell  us.     A  great  draw- 


cially  constructed  for  service  in  India.  The  motive 
power  is  derived  from  storage  batteries  carried  on 
the  platform  of  the  car.  The  electric  motor  is  placed 
between  the  two  wheels,  and  carries  on  its  shaft  a 
double  pulley  which  is  belted  directly  to  a  pulley 
on  to  each  of  the  axles.  The  storage  batteries  arc 
grouped  around  the  motor  and  the  whole  is  boxed 
over  to  form  a  carrying  platform.  The  truck  i- 
designed  to  carry  a  load  of  a  quarter  of  a  ton,  and 
is  said  to  be  capable  also  of  drawing  two  other 
trucks,  each  carrying  a  ton,  at  a  speed  of  eight  miles 
an  hour.  The  single  tracks  for  these  railways  are 
economical  to  build,  and  if  laid  near  the  edge  of  the 
road  encroach  but  little  upon  the  driveway.  Mavor 
&  Coulson  of  Glasgow  are  the  builders  of  the  truck 
illustrated. 
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Independent  Telephone  association,  Cleveland.  O.,  June    12th 
to  nth. 

i.nion  of   Railway  Telegraph   Superintendents,    Detroit, 
Mich.,  June  20lh. 

A 1 1,  .111  Asportation  fur  the  Advancement  of  Science,  Coluin- 

hia  Univei  iity,  New  York,  Juno  25th  to  30th, 

Northwestern  Electrical  association,  Waupaca,  Wis.,  June  26th 
to  28th. 
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International  Association  of  Municipal  Electricians,  Pittsburg, 
Pa..  September  25th  to  27th. 

American  Electro-therapeutic  association,  New  York,  Septem- 
ber 25th  to  2?lh. 
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Automobile  Show,  New  York,  N .  Y.,  November  loth  to  24th, 


The  friends  of  the  Western  Electrician  will  be 
interested  in  the  announcement  that  an  arrange- 
ment has  been  made  whereby  this  journal  will  have 
an  office  in  England.  The  new  office  is  in  charge 
of  Mr.  W.  H.  BofTey,  an  experienced  newspaper 
man,  and  is  located  at  44  Fleet  street,  London,  E.  C. 
The  Western  Electrician  will  be  on  file  in  the  Lon- 
don office,  and  business  relating  to  advertisements 
and  subscriptions  may  be  transacted  there  as  well  as 
at  the  American  offices.  It  is  hoped  that  the  new 
office  will  prove  a  convenience,  both  to  Americans 
traveling  abroad  and  to  subscribers  and  patrons 
residing  in  Europe. 


What  promises  to  be  the  greatest  telephone  con- 
vention  ever  held  is  to  take  place  in  Cleveland 
next  week.  A  very  large  attendance  and  much  en- 
thusiasm are  assured,  and  provision  is  made  for  a 
large  display  of  telephone  exhibits.  The  Independ- 
ent telephone  industry  is  active  and  prosperous,  and 
it  will  make  a  vigorous  showing  at  the  Cleveland 
gathering. 


One  must  go  abroad  to  get  the  news.  Thus  the 
Poersen  Zeitung  of  Berlin,  in  a  recent  article  on 
the  trade  relations  of  the  United  States  and  Ger- 
many, complacently  refers  to  the  latter  nation  as 
"the  world's  chief  producer  of  electrical  apparatus 
and  supplies."  We  opine  that  many  American  elec- 
trical men  will  be  disposed  to  doubt  the  accuracy  of 
this   statement. 


It  is  well  to  bear  in  mind  that  in  a  little  over 
two  weeks  from  now  the  Northwestern  convention 
at  the  Chain  o'  Lakes,  Waupaca,  Wis.,  will  be  at 
hand.  This  promises  to  be  a  most  enjoyable  gath- 
ering in  a  charming  summer  resort,  with  some  in- 
struction and  a  large  amount  of  recreation;  and  all 
who  attend  will  doubtless  be  well  repaid.  The  pro- 
gramme prepared  is  an  inviting  one,  and  it  is  said 
that  the  half  has  not  been  told. 


The  committee  on  commerce  of  the  United  States 
Senate  has  reported  favorably  on  the  bill  appropri- 
ating $200,000  for  the  Philadelphia  Museums,  the 
money  to  be  used  for  the  purpose  of  increasing  the 
trade  of  the  United  States  by  the  collection  from 
foreign  markets  of  samples  of  merchandise  and 
necessary  business  data.  The  committee  speaks 
highly  of  the  work  of  the  museum,  which  is  not  a 
money-making  institution  and  does  not  itself  enter 
into  actual  trade.  In  view  of  the  importance  of 
educating  American  exporters,  the  appropriation 
would  seem  to  be  a  just  and  wise  one,  and  it  may  well 
receive  the  favorable  consideration  of  senators  and 
representatives. 


In  the  act  of  Congress  providing  for  the  taking 
of  the  twelfth  census,  special  provisions  are  made  in 
relation  to  the  statistics  of  manufacturing  and  me- 
chanical industries.  The  decennial  census  of  manu- 
factures may  be  said  to  be  the  only  approximately 
accurate  guide  to  the  actual  progress  of  the  industrial 
dcvelojuuent  of  the  country,  and  to  make  this  census 
a  valuable  and  complete  one-all  manufacturers  should 
give  their  cordial  and  sympathetic  co-operation  to  the 
compilation  of  the  statistics  and  should  fill  out 
promptly  the  schedules  presented  to  them  by  the 
special  agents.  Mr.  J.  M.  Glenn  is  the  chief  special 
agent  of  the  Census  Office  for  Chicago,  and  the 
manufacturers  of  this  city  are  urged  to  co-operate 
with  him  in  rendering  their  returns  of  manufactures 
as  complete,  accurate  and  satisfactory  as  it  is  pos- 
sible to  make  them. 


Some  interesting  experiments  are  described  by 
R.  J.  Strult  in  a  paper  recently  read  before  the  Royal 
Society  of  London.  They  were  undertaken  10 
test  Ihe  sparking  potential  in  various  gases  at  vari- 
ous  pressures  between  large  parallel  jjlanes  at  a 
fi:;cd  distance  apart.  A  Wimshurst  machine  was 
used  as  the  generator.  Its  terminals  were  connected 
to  those  of  a  fluid  high-resistance  column  of  vari- 
able length.  This  admitted  of  easy  adjustment  of 
the  potential.  To  insure  electrical  steadiness  a  Ley- 
den  jar  was  also  connected  across  the  terminals  of 
the  machine.  In  scries  with  the  jar  and  the  spark 
gap   was   placed   a   telephone.     The  telephone   indi- 


cated by  a  click  the  passage  of  a  spark,  the  volt- 
meter being  simultaneously  read.  A  gas  was  found 
able  to  sustain  for  a  short  time  a  potential  difference 
about  three  times  as  great  as  that  required  to  pro- 
duce discharge  through  it  when  this  initial  resistance 
has  been  broken  down.  The  following  are  values  of 
the  minimum  potentials  found:  Air.  341  volts;  hy- 
drogen, 302  to  308  volts;  nitrogen,  .'51  volts;  helium, 
-in  volts. 


An  electrical  concern  in  a  northern  city  recently 
received  from  a  Wisconsin  man  a  letter  of  which 
the  following  is  a  verbatim  copy: 

I'lease  informe  me  if  you  Manufectour  Ele.  one 
cicuil  or  more,  also  if  you  ship  it  out  in  Kays  or 
Bottles,  and  state  the  prices  allso.  I  would  waul 
some  for  a  sick  person. 

The  recipient  of  the  letter  thinks  that  "Ele"  means 
electricity,  but  it  seems  to  be  uncertain  whether 
"cicuil"  refers  to  circuit  in  some  mysterious  way  or 
is  a  new  spelling  of  cycle.  It  is  perfectly  evident, 
however,  that  the  writer  would  like  to  get  his  elec- 
tricity shipped  in  convenient  receptacles,  similar  to 
the  packages  used  in  handling  another  well-known 
Wisconsin  product.  Perhaps  he  is  thinking  of  "the 
electricity  that  made  Milwaukee  famous."  At  any 
rate,  the  letter  is  authentic  and  is  a  curious  illus- 
tration of  the  fact  that  some  misconceptions  in  re- 
lation to  electricity  still  linger  in  the  nooks  and 
comers  of  the  human  mind. 


After  a  tour  of  Europe  and  America  lasting  over 
a  year,  Mr.  T.  Howard,  an  officer  attached  to  the 
Victorian  Postal  and  Telegraph  Department,  has 
made  a  comprehensive  report  on  the  telephone  sys- 
•  terns  of  the  leading  civilized  countries.  Although 
a  government  officer,  and  addressing  his  report  to 
the  postmaster-general  of  the  colony,  Mr.  Howard 
finds  much  to  admire  in  private  management  of 
telephone  companies.  He  thinks  that  the  monop- 
oly in  the  United  States  has  been  beneficial  by  estab- 
lishing uniformity  of  work  and  says  that  the  service, 
as  a  whole,  is  "thoroughly  and  splendidly  per- 
formed." In  Great  Britain  and  Ireland,  also,  the 
telephone  business  "is  now  a  practical  monopoly 
in  the  ownership  of  the  National  Telephone  com- 
pany. The  opposition  offered  by  the  Postofifice  has 
not  hitherto  been  very  successful."  In  general,  the 
telephone  has  not  flourished  in  Great  Britain,  and 
this  is  particularly  true  in  London,  although  "a 
very  different  state  of  affairs  should  exist  within 
the  next  five  years,"  for  both  the  Postoffice  and  the 
National  company  now  thoroughly  understand  the 
business,  and  the  systems  are  being  reorganized  on 
the  lines  of  the  best  American  practice. 

Mr.  Howard  strongly  recommends  central-battery 
and  lamp-signal  systems  for  the  Melbourne  ex- 
changes. On  long-distance  service  in  various  coun- 
tries he  makes  these  interesting  observations:  "In 
the  United  Kingdom  the  construction  of  the  tele- 
phone trunk  system  is  undoubtedly  the  finest  in  the 
world.  The  trunk  lines  erected  by  the  British  Post- 
office  vary  in  gauge  from  wires  weighing  100  pounds 
a  mile  to  wires  weighing  800  pounds  a  mile.  The 
system  has  been  designed  with  a  view  to  provide  (or 
conversations  through  submarine  cables  ami  through 
city  underground  work  between  London,  Glasgow, 
Belfast,  Dublin  and  the  continent  of  Europe,  on  the 
one  side  and  between  the  chief  provincial  centers  on 
the  other.  The  longest  line  in  the  kingdom  is  that  be- 
tween London  and  Cork  (Soo  miles),  going  through 
a  submarine  telephone  cable  in  the  Irish  Channel; 
but  London  has  also  four  telephone  lines  to  Paris, 
which  cross  the  English  Channel.  I  tried  the  Lon- 
don to  Cork  and  London  to  Paris  lines,  and  found 
the  speaking  excellent.  In  America  I  spoke  over 
lines  from  New  York  to  Chicago  (960  miles),  from 
Chicago  to  Louisville  (300  miles),  and  from  New 
York  to  Boston,  and  found  the  speaking  very  clear 
and  distinct.  When  on  the  continent  I  spoke  over 
lines  from  Zurich  to  Berne,  in  Switzerland  (220 
kilometers),  and  from  Vienna  to  Berlin  (660  kilo- 
meters), but  the  Swiss  talk  was  much  more  satis- 
factory in  its  clearness  than  the  Austria-German 
one," 

The  measured-service  rate  is  favored  by  Mr.  How- 
ard, who  says  that  every  administration  he  visited 
was  very  decided  on  the  point  that  non-subscribers 
have  no  privileges  in  the  use  of  the  telephone  and 
that  the  toll  rale  weeds  out  the  abuse  of  ihe  serv- 
ice by   non-subscribers. 


June  ij,   lyuo 

Independent  Telephone  Convention. 

The  fourth  annual  meeting  of  the  Independent  Tel- 
ephone association  of  the  United  States  will  be  held 
in  the  Electric  building.  Cleveland,  Ohio,  on  June 
12th,  13th  and  14th.  The  following  programme  has 
been  prepared  by  President  Thomas  and  the  local 
committee: 

Monday,   June  iith. 

The  Ohio  Telephone  association  will  meet  at  noon 
in  the  Electric  building  for  the  purpose  of  organiza- 
tion to  assist  in  the  entertainment  of  the  delegates 
and   visitors. 

At  S  p.  m.  there  will  be  a  meeting  of  the  advisory 

board  and  executive  committee  of  the  Independent 

Telephone   association   at   the   headquarters   of   the 

association  on  the  third  floor  of  the  Electric  building. 

Tuesday. 

At  S  a.  in.  the  headquarters  of  the  association  will 
be  opened  for  the  purpose  of  registering  and  issuing 
credentials  to  the  delegates  and  visitors.  The  head- 
quarters will  be  in  room  No.  301,  third  floor,  of 
the  Electric  building.  All  persons  are  required  to 
register  before  receiving  credentials  and  tickets  to 
the  various  entertainments-. 

At  noon  the  first  session  of  the  convention  will 
be  called  to  order,  in  a  room  prepared  especially 
for  this  occasion  on  the  first  floor  of  the  Electric 
building.  First,  there  will  be  an  address  of  wel- 
come; second,  response,  which  will  be  followed  by 
preliminary  business  and  general  introduction:. 
After  luncheon,  the  balance  of  the  day  will  be  de- 
voted to  inspection  of  the  various  exhibits  of  the 
manufacturers  and  material  men.  which  will  be  on 
the  first,  second  and  third  floors  of  the  Electric 
building. 

The  evening  will  be  devoted  to  a  reception  given 
by  the  Cuyahoga  and  United  States  Telephone  com- 
panies, on  the  seventh  floor  of  the  Electric  building, 
at  which  time  the  offices  of  the  different  telephone 
interests  and  the  switchboard  of  the  Cuyahoga  Tele- 
phone company  will  be  thrown  open  to  visitors. 
There  will  also  be  music,  flowers  and  light  refresh- 
ments. 

Wednesday. 

10  a.  m. — Second  session  of  the  convention.  An- 
nual address  of  the  president.  Papers:  "Toll-line 
Traffic,"  J.  B.  Ware,  general  manager  Citizens'  Tele- 
phone company.  Grand  Rapids,  Mich.;  "Telephone 
Development,"  E.  L.  Barber,  president  Northwest- 
ern Telephone  Construction  company,  Wauseon, 
Ohio;  "Telephone  Investments,"  Hon.  Hugh  Dough- 
erty, president  United  Telephone  and  Telegraph 
company,  Bluff  ton.  Ind.;  "Our  Duty  to  One  An- 
other," Hon.  C.  W.  Kline,  president  Interstate  Tele- 
phone and  Telegraph  company,  Philadelphia;  "Tel- 
ephone Construction,"  James  E.  Stewart,  consulting 
engineer  Telephone,  Telegraph  and  Cable  company 
of  America,  New  York. 

At  3  p.  m.  ladies  attending  the  convention  will 
be  given  a  tally-ho  ride  through  the  parks  and 
boulevards,  leaving  the  Colonial  Hotel  at  2:30  p.  m. 
This  feature  is  presented  with  the  compliments  of 

the  Williams-Abbott   Electric   company. 

On    Wednesday    evening,   ladies,    delegates    and 

friends  will  be  entertained  at  Haltnorth's   Garden. 

Special   cars    will    leave    Euclid    avenue    and    Bond 

street    at  7:15  p.   m. 

Thursday. 

10  a.  m. — Third  session  of  the  convention.  Un- 
finished business.  Election  of  officers.  "The  glad 
hand  to  new  members,"  followed  by  inspection  of 
exhibits  and  social  sessions. 

On  Thursday  afternoon  a  boat  ride  for  delegates, 
ladies  and  friends  of  the  convention,  in  the  steamer 
City  of  Erie,  Cleveland  and  Buffalo  Transit  com- 
pany, is  arranged.  The  boat  ieaves  foot  of  St.  Clair 
street  at  two  o'clock  sharp,  standard  time,  and  re- 
turns to  the  same  dock  at  6  p.  m. 

8  p.  m. — Banquet.  This  will  be  the  great  social 
feature.  There  will  also  be*music  and  flowers,  and 
much  eloquence  is  shown  in  the  following  pro- 
gramme of  toasts: 

Hon.  Harrv  D.  Critchfield.   general   counsel  of  the    United 
States  Telephone  mmpany Toastmaster 

"Our  Guests"— F.  A.    Henry,    Cuyahoga    Telephone    company, 
Cleveland.  O. 

"Why  Are  We  Here?" — Edwin  R.  Sharp,  secretary  and  treasurer 
Columbus  Citizens  Telephone  company.  Columbus,  O. 

"Frogs-  Legs" — Hon.  E.  B.  Fisher,  Citizens'  Telephone  company. 
Grand  Rapids.  Mich. 

"Sneak  Currants"— Hon.  Z.  S.  Holbrook,  president   Massachu- 
setts Telephone  and  Telegraph  company,  Boston. 

"Trouble   Shooting." 

"The  Manufacturer." 

"Patent  Rights  and  People's  Rights"— Hon.  S.  P.  Sheerin,  presi- 
dent New  Long  Distance  Telephone  company,  Indianapolis. 

"Onr  Hosts." 

Reception  Committee. 

C.  W.  Wason,  chairman,  Cuyahoga  Telephone 
company;  D.  J.  Kurtz,  William  Bingham  com- 
pany; A.  M.  Barnes,  Miller  Chemical  Engine 
company:  J.  A.  Ebersole,  George  Worthington  com- 
panv:  •William  Smith,  W.  M.  Pattison  Supply  com- 
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pany;  H.  J.  Davies,  National  Carbon  company; 
H.  \V.  Jones,  Cleveland  Supply  and  Manufacturing 
company;  A.  B.  Foster,  Cleveland  Electrical  Manu- 
facturing company;  G.  C.  Steele,  North  Electric 
company;  H.  W.  Avery,  Avery  Stamping  company; 
L.  Sands,  Williams-Abbott  Electric  company;  W.  P. 
Bowman,  J.  A.  Roebling's  Sons  company;  H.  T. 
Pratt.  American  Steel  and  Wire  company;  C.  S. 
Powell,  Westinghouse  Electric  and  Manufacturing 
company;  S.  R.  Driffield,  Consumers'  Rubber  com- 
pany; W.  A.  Foss,  American  Toll  and  Telephone 
company,  Carl  Seyler,  Mcintosh-Huntington  com- 
pany. 

Ladies'  Committee. 

Mrs.  L.  Sands,  chairman;  Mrs.  D.  J.  Kurtz,  Mrs. 
J.  A.  Ebersole,  Mrs.  H.  J.  Davies,  Mrs.  H.  W. 
Jones,  Mrs.  A.  B.  Foster,  Mrs.  H.  W.  Averv,  Mrs. 
S.  R.  Driffield.  Mrs.  W.  A.  Foss,  Mrs.  H.  C.  North. 

Convention  Announcements 

The  headquarters  of  the  Western  Electrician  will 
be  at  room  311  Electric  building,  during  the  Cleve- 
land convention.  Friends  of  this  journal  will  be 
heartily  welcomed  at  this  room  by  the  members  of 
the  staff  who  attend  the  convention. 

The  Ericsson  Telephone  company  of  New  York 
city  will  have  an  exhibit  of  its  telephones  and  a 
sample  imported  switchboard  at  room  215,  Electric 
building,  during  the  convention.  It  will  be  pleased 
to  see  all  of  its  friends,  and  to  explain  the  merits 
of  its  goods.  It  is  expected  that  the  company  will 
be  represented  by  J.  H.  Montague  and  J.  F.  Hem- 
enway.  The  company  will  exhibit  in  connection 
with  the  Mcintosh-Huntington  company,  its  Cleve- 
land distributing  agent. 

C.  W.  Farr.  president,  and  E.  W.  Hurst,  general 
manager  of  the  Farr  Telephone  and  Construction 
Supply  company  of  Chicago,  will  occupy  room  306 
Electric  building,  Cleveland,  Ohio,  June  12th,  13th 
and  14th,  during  the  convention  of  the  Independent 
Telephone  association  of  the  United  States.  The 
above  company  announces  that  it  will  have  a  fine 
display  of  its  telephones,  generators,  magneto  bells, 
etc.,  and  will  be  glad  to  meet  all  those  interested  in 
telephones  who  may  attend  the  convention. 

The  various  passenger  associations,  covering  the 
entire  territory  of  the  United  States,  have  granted 
a  special  rate  of  1%  fare  for  the  round  trip  to  this 
convention.  Tickets  will  be  sold  on  the  certificate 
plan,  the  purchaser  paying  full  fare  coming,  and 
upon  the  presentation  of  the  certificate,  which  the 
delegate  should  procure  from  the  railroad  agent  at 
the  time  he  purchases  his  ticket,  he  will  be  granted 
one-third  fare  for  his  return  trip.  All  visitors 
should  arrange  with  their  agents  a  few  days  before 
^starting  for  this  rate.  Reduced  hotel  rates  will  be 
given  in  the  city  of  Cleveland.  Upon  application 
to  C.  W.  Wason,  Electric  building,  Cleveland,  Ohio, 
rooms  will  be  reserved  at  the  hotel. 
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Cuban  Tariff    Rates    on   Electrical   Ap- 
paratus. 

Under  date  of  March  31st,  the  Cuban  tariff  was 
amended,  to  go  in  force  on  the  15th  of  June.  Ac- 
cording to  the  terms  of  the  new  tariff,  questions 
arising  in  the  administration  of  the  customs  regu- 
lations are  to  be  referred  to  the  collector  for  the 
port  of  Havana,  and  from  his  decision  there  shall 
be  no  appeal,  unless  the  collector  shall  deem  it  ex- 
pedient to  ask  the  War  Department  for  any  special 
instructions. 

Importers  who  shall  not  feel  satisfied  with  the 
valuation  or  classification  of  merchandise  as  fixed 
by  the  collector  shall  pay  the  duties  imposed,  but 
they  may  file  at  the  time  of  payment  a  written  pro- 
test or  appeal,  in  which  they  may  state  briefly  the 
value  or  classification  of  the  merchandise  which 
they  claim  should  have  been  established.  That  pro- 
test and  appeal  will  be  transmitted  by  the  collector, 
through  the  customs  service,  to  the  military  gov- 
ernor of  the  island,  and  it  will  be  his  duty  to  re- 
view, and  either  affirm,  reverse  or  modify  the  action 
complained   of. 

The  rates  on  electrical  instruments,  accessories,  ap- 
paratus, etc.,  are  as  follows: 

Agricultural  implements  propelled  by  electric  power,  10  per 
cent,  ad  valorem. 

Electrical  apparatus  for  illuminating  purposes,  20  per  cent,  ad 
valorem. 

Telephonic  apparatus  and  telegraphic  apparatus.  20  per 
cent,  ad  valorem. 

Scientific  apparatus,  including  graphometers,  phonographs, 
hydrometers,  etc.,  25  per  cent,  ad  valorem. 

Automobiles,  25  per  cent,  ad  valorem. 

Condncling  cables  for  electricity  over  public  thoroughfares, 
S7.50  per  100  kilograms,  gross  weight,  subject  to  a  tare  allowance 
of  13  per  cent,  if  imported  in  cases  or  barrels,  of  7  per  cent,  if 
imported  in  hampers,  and  of  5  per  cent,  if  imported  in  any  other 
way.  (By  conducting  cables  fcr  electricity  is  meant  cables  com- 
posed of  one  or  mote  wires  of  copper  or  any  alloy  of  copper, 
whatever  may  be  iheir  thickness,  provided  that  they  be  covered 
with  an  insulating  wrapper,  without  taking  into  consideration 
whether  they  are  enclosed  in  pipes  of  iron  or  lead  or  strength- 
ened with  cordage  or  iron  or  steel  wire). 

Cables,  of  wrought  iron  or  steel.  Si  pertoo  kilograms,  gross 
weight. 

Carbons  prepared  for  electric  lighting,  S3  per  100  kilograms, 
gross  weight. 

Carriages  fcr  street  railways,  25  per  cent,  ad  valorem. 

Signal  disks,  of  wrought  iron  or  steel.  80  cents  per  100  kilo- 
grams, gross  weighs. 

Dynamo  electric  machines,  20  per  cent,  ad  valorem. 

Accumulators,  20  per  cent,  ad  valorem. 

Insulators,  of  glass.  St  per  roo  kilograms,  gross  weight,  subject 
tn  tare  allowance  of  30  per  cent,  if  packed  in  cases  or  barrels,  cr 
of  20  per  cent,  if  packed  in  crates  or  otherwise. 

Insulators,  of  porcelain,  S5.80  per  100  kilograms,  gross  weight, 
but  subject  to  a  tare  allowance  of  30  per  cent,  if  packed  in  cases 
or  barrels,  or  of  16  per  cent,  if  in  hampers  or  otherwise- 
Incandescent  electric  lamps,  mounted  or  not,  S2.50  per  100. 

Electric  switches.  20  per  cent,  ad  valorem. 

Electric  elevators.  20  per  cent,  ad  valnrem. 

Graphite,  unwrousht,  20  cents  per  100  kilograms,  gross  weight. 

Graphite,  prepared.  Sg  per  100  kilograms,  gross  weight,  sub- 
ject to  a  tare  allowance  of  10  per  cent. 

Indicators,  20  per  cent,  ad  valorem. 

Inductors,  20  per  cent,  ad  valorem. 

Motors,  electric,  20  per  cent,  ad  valorem. 

Telephones,  25  per  ceut.  ad  valorem. 


Summer  Convention  of  the  Northwest- 
ern Electrical  Association. 

The  programme  for  the  summer  convention  of  the 
Northwestern  Electrical  association,  to  be  held  at 
"Chain  of  Lakes,"  Waupaca,  Wis.,  on  June  26th, 
27th  and  28th,  has  been  arranged  by  Secretary 
Thomas  R.  Mercein.  Among  the  papers  to  be  read 
are  the  following:  "Wet  Steam,"  by  W.  H.  Edgar 
of  Illinois;  "Advantages  of  Recording  Wattmeters 
on  Switchboards,"  by  W.  Worth  Bean  of  Michigan: 
"Storage  Batteries  for  Small  Central  Stations,"  by 
Louis  A.  Ferguson  of  Illinois.  Other  papers  are 
being  arranged  for. 

The  first  business  session,  with  paper  and  discus- 
sion, will  be  held  on  the  afternoon  of  Tuesday,  June 
26th.  The  remainder  of  the  programme,  as  an- 
nounced, is  as  follows:  Tuesday  evening — Grand 
excursion  on  the  lakes  in  special  steamers;  Wednes- 
day .morning — Business  session,  paper  and  discussion ; 
Wednesday  afternoon — "Olympian  games"  for  hand- 
some prizes;  Wednesday  evening — Invitation  per- 
formance by  the  "Northwestern  Minstrels,"  at  Op- 
era House,  Waupaca,  Mr.  James  Wolff,  manager, 
terminating  with  a  summer-night  ball;  Thursday- 
morning — Business  session,  paper  and  discussion; 
Thursday  afternoon — Tub  races,  swimming  matches, 
boat  races,  etc. 

The  Waupaca  Brass  Band  (16  pieces)  has  been 
engaged  for  the  entire  meeting.  It  is  earnestly 
hoped  that  delegates  will  bring  their  wives,  daugh- 
ters and  sisters  with  them  to  this  convention.  Every 
arrangement  will  be  made  for  the  comfort,  conveni- 
ence and  pleasure  of  the  ladies,  and  they  are  espe- 
cially invited.  All  electrical  men,  whether  members 
or  not,  will  be  cordially  welcomed  to  the  meeting. 
Reduced  railroad  rates  will  be  granted  on  all  western 
roads. 


Imperial  Company  of  St.  Louis  Secures 
Seckner  Contract. 

A  deal  was  recently  closed  whereby  the  principal 
stockholders  of  the  Imperial  Electric  Light,  Hear 
and  Power  company  of  St.  Louis,  Mo.,  purchased 
the  contract  held  by  the  Seckner  Contracting  com- 
pany of  Chicago  for  the  street  lighting  of  a  portion 
of  St.  Louis.  The  Seckner  company  was  granted 
a  franchise  in  St.  Louis  last  March  and  the  City 
Lighting  company  was  then  organized  to  build  an 
electric-lighting  plant  which  should  operate  under  the 
Seckner  contract  and  supply  the  lights  contracted 
for  by  the  Seckner  company.  By  the  recent  deal, 
referred  to  above,  the  Imperial  company  practi- 
cally secures  control  of  the  City  Lighting  company 
and  the  Seckner  company.  A  power  house  adjacent 
to  the  Imperial  plant  will  be  erected  for  the  City 
company  and  it  will  furnish  the  city  lights  as  pro- 
vided in  the  Seckner  contract.  By  the  terms  of  the 
franchise,  which  is  to  run  for  10  years,  the  city 
agrees  to  pay  something  over  $1,000,000  for  goo  arc 
and  750  incandescent  lights.  The  consideration  for 
the  Seckner  franchise  is  said  to  have  been  about 
$135,000.  Mr.  B.  J.  Arnold  of  Chicago,  who  acted 
as  trustee  for  the  bondholders  of  the  City  Lighting 
company,  was  largely  instrumental  in  bringing  the 
deal  to  a  close.  Work  on  the  new  plant  of  the  City 
company  will  now  be  carried  forward,  and  it  will 
be  under  the  supervision  of  Mr.  Henry  II.  .Hum- 
phrey, who  has  been  retained  as  the  company's  con- 
sulting engineer. 


Canadian  Electrical  Association. 

Owing  to  the  great  fire,  the  convention  of  the 
Canadian  Electrical  association,  which  was  to  have 
been  held  at  Ottawa.  Ont,  this  month,  has  been 
postponed  to  next  September.  In  the  meantime 
another. meeting  place  will  be  chosen.  The  con- 
vention of  1901  probably  will  be  held  at  the  capital. 
Ottawa  is  regarded  throughout  the  Dominion  as  the 
leading  electrical  center,  but,  as  several  of  the  mod- 
ern plants  at  the  Chaudiere  Falls  were  destroyed 
by  the  fire,  it  was  thought  advisable  to  postpone 
the  convention  at  Ottawa  until  these  were  replaced. 


Senator  Depew  Delivers  a   Speech    by 
Telephone. 

The  Transportation  Club  of  New  York,  a  club 
composed  of  railway  men,  held  its  annual  dinner 
in  its  rooms  on  the  top  floor  of  the  Hotel  Man- 
hattan, on  May  23d.  Chauncey  M.  Depew  is  presi- 
dent of  the  club,  but  owing  to  stress  of  public  busi- 
ness in  Washington  he  was  unable  to  be  present 
and  preside.  However,  arrangements  were  made 
during  the  afternoon,  and  at  a  specified  time  Sen- 
ator Depew  delivered  a  speech  over  a  long-distance 
telephone  line  from  his  residence  in  Washington. 
In  New  York  60  receivers  were  placed  on  the  ban- 
quet table,  at  as  many  seats,  and  each  guest  heard  the 
address  distinctly.     The  distance  was  about  200  miles. 
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Telephone    News  from    the  Northwest. 

[From   tbs    Minneapolis    correspondent   of   tbe   Western  Elec- 
trician.] 

Andrew  Ryan  proposes  to  establish  a  central  telc- 

5p  oner,  Wis. 
H],  n  i  Wis.  I    i  ompany  lias 

been  incorporated,  with  ?2tooo  capital,  to  install    i 
local  exchange. 

The  Southwestern  Telephone  Exchange  company 
is  running  a  toll  line  from  Canby,  Minn.,  to  Hen- 
dricks. 

Th.r  lerable  dissatisfaction  at   De  S 

r  the  alleged  high  rales  charged  by  the 
I>;(k->ta  Central  Telephone  company.  The  com- 
pany has  been  petitioned  to  reduce  its  rates,  and  if 
ii  fails  to  d..  so,  there  is  talk  of  starting  a  local 
company. 

A  canvass  tor  subscribers  to  a  telephone  exchange 
ha-  been  completed  at  Lamberton,  Minn.,  and  it  is 
expected  that  work  will  be  begun   shortly. 

\V.  II.  Bradley,  the  presiding  genius  and  moving 
Spirit  of  Tomahawk.  Wis.,  ha.-  a  "moving"  telephone 
IK-  is  a  controlling  spirit  in  the  Marinette, 
Tomahawk  and  Western  railroad.  When  he  is  on 
the  road  and  wants  to  use  a  long-distance  tele- 
it  is  said,  he  stops  the  car.  throws  a  weighted 
uninsulated  wire  across  the  telephone  line  and  rings 
np  from  the  metallic-circuit  telephone  in  the  car. 
He  says  "Central"  has  to  answer  him.  as  the  cir- 
cuit i<  broken.  He  gets  his  connection  and  trans- 
acts his  business. 

The  People's  Telephone  company  of  Superior, 
Wis.,   has  just  placed  orders  for    too  miles  of  wire 

The  Northwestern  Telephone  Exchange  company 
i-  seeking  a  right-of-way  from  Waterville,  Minn.. 
io   Elysian. 

The  Dakota  Central  Telephone  company  has 
finally  bought  the  local  system  at  Watertown.  S.  D., 
and  will  improve  it  materially.  There  has  been  a 
-nat  deal  of  complaint  from  patrons  of  the  service 
of  the  local  company  and  threats  were  made  to 
form  a  new  company  if  the  system  were  not  im- 
proved. 

The  Billings  and  Musselshell  Telephone  com- 
pany contemplates  extending  connections  from  Bil- 
lings.   Mont.,   to   Lewistown   and   Great    Falls. 

T.  H.  Bunn  is  having  poles  set  and  wires  strung 
at  Pine  Island.  Minn.,  for  a  telephone  exchange. 

A  telephone  line  has  been  completed  between 
Tomahawk,    Wis.,   and  Brannon. 

Elmer  Peck  of  Zumbrota.  Minn.,  has  sold  his 
telephone  exchange  and  electric-light  plant  to  Lom- 
bard  &  Home  of  Chatfield,   Minn. 

Local  capitalists  contemplate  installing  a  new  ex- 
change at  Menominee,  Mich.  A  preliminary  can- 
vass has  been  instituted,  with  favorable  results. 

The  Northwestern  Telephone  company  of  Charles 
City.  Iowa,  has  been  transferred  to  the  Central 
Telephone  and  Telegraph  company.  The  sale  cov- 
ers the  Charles  City  exchange  and  about  250  miles 
of  "11  lines.  The  system  will  continue  to  be 
operated  under  the  name  of  the  Northwestern  for 
the  present,  but  during  the  summer  and  fall  a  con- 
solidation  will  be  completed. 

The  Boone  and  Fort  Dodge,  Iowa,  telephone 
companies  have  signed  a  contract  to  build  a  metallic 
circuit  from  Fort  Dodge  to  Des  Moines. 

Dr.  Chamberlain  will  erect  a  building  at  Strat- 
ford.  Iowa,  for  his  new  telephone  system. 

Garden  Grove.  Iowa,  is  considering  a  telephone 
exchange. 

W.  P>.  Davey.  the  president  of  the  British  Colum- 
bia Telephone  company,  announces  that  he  will  not 
etire  from  Spokane.  Wash.,  until  granted  a  fran- 
chise for  a  local  exchange.  A  case  is  before  the 
Supreme  Court  now  to  compel  the  city  to  show 
cause  why  it  should  not  grant  the  company  a  fran- 
chise. The  lower  court  held  that  it  was  dis- 
cretionary  with  the  council,  and  that  body  could 
iioi  be  compelled  by  mandamus. 

W.  B.  McClelland  has  been  voted  a  franchise  for 
a  local  exchange  at  Pocahontas.  Iowa. 

The  Eliza  (111.)  Mutual  Telephone  company  will 
make  a  metallic  connection  with  Muscatine.  Iowa. 
soon. 

The  Washington  (Iowa)  Journal  has  arranged  for 
a  pre>-  service  over  the  wires  of  the  Washington 
Independent  Telephone  company  throughout  the 
county. 

The  Hawkeyc  Telephone  company  has  installed  a 
local  exchange  at  Valley  Junction,  Iowa.  There  are 
.  In  mi   40  connections. 

A  local  telephone  exchange  has  been  formed  al 
lledrick.  Iowa,  and  arrangements  will  be  made  to 
install  the  system  at  once.  Connections  will  be 
made  with  Sigourney,  Oskaloosa,  Ottumwa  and 
Fairfield. 

The  Greene  and  Western  Telephone  company  of 
1    City.    Iowa,   has  increased   its  capital  I 

0,000. 

The  Standard  Telephone  company  is  constructing 
conduits  for  its  wires  in  the  business  section  of 
I Jubuque,   Iowa. 

C.  S.  Browne  of  Belle  Plaine,  Iowa,  contemplates 
1  tablishing  an  exchange  in  Centerville,  Iowa.  Ii  is 
expected  that  there  will  be  at  least  300  connections. 

The  La  Porte  (Iowa)  Telephone  system  has  bee  1 
incorporated,   with  $10,000  capital   stock. 

The  Ripen  (Wis.)  Telephone  company  has  in- 
creased its  capital  stock  to  $5,000. 

The  Wisconsin  Telephone  company  is  an  applicant 
for  a  local  franchise  at  Galesville,  Wis.. 

The  Little  Wolf  River  Telephone  company  has  ex- 
tended its  lines  from  Fond  du  Lac.  Wis.,  to  the 
ubttrb,  North  Fond  du  Lac.     When  there  arc 


sufficient  subscribers  there  an  exchange  will  be 
installed. 

The  Northwestern  Telephone  Exchange  company 

i-  stringing  additional  toll  wires  between  Winona, 
Minn.,  and  Rochester, 

The  Wisconsin  Telephone  company  has  made  ap- 
plication for  a  local   franchise  at   Platteville.   Wis.  ■ 

The  Wisconsin  Telephone  company  has  been  re- 
fused a  franchise  for  a  local  exchange  at  Omro,  Wis. 

The  Southern  Telephone  Exchange  company  will 
:tit  ui  a  new  switchboard  and  open  its  exchange  at 
\"eu    (Jim,    Minn.,   in    new   quarters. 

The  Brownsdale  (Minn.)  Telephone  company  con- 
templates extending   a   line   to  Austin,   Minn. 

The  Mapleion  (Minn.)  Telephone  Exchange  com- 
pany  has  been  incorporated,  with  a  capital  stock  of 
$4,000.  The  Greene  and  Western  Telephone  com- 
pany of  Mason  City.  Iowa,  has  been  awarded  the 
contract  to  install  the  exchange. 

The  Northern  Minnesota  Telephone  company  has 
begun  work  on  a  toll  line  to  Long  Prairie,  Minn. 

The  Wisconsin  Telephone  company  is  to  build 
additional  toll  wires  between  Eau  Claire,  Wis.,  and 
La   Crosse. 

The  New  Ulm  (Minn.)  Telephone  company  has 
been  granted  a  franchise  for  a  local  exchange  at 
Fairfax,  Minn. 

Mr.  Gaynor  has  arranged  with  the  Marshfield 
Telephone  company  to  build  a  toll  line  from  Grand 
Rapids,  Wis.,  via  Dexterville,  Pittsville  and  Wood- 
land Academy,  to  Marshfield,  where  connection  will 
be  made  with  the  local  exchange. 

The  Supreme  Court  of  Minnesota  holds  that  a 
gioss-earnings  tax  on  a  telephone  corporation  cannot 
relieve  the  corporation  from  taxes  due  on  real  estate 
at  the  time  of  purchase.  The  Northwestern  Tele- 
phone Exchange  company  bought  certain  prop- 
erty in  Minneapolis,  on  which  taxes  were  due.  Th° 
company  claimed  that  its  gross-earnings  tax  ex- 
empts it  from  any  other  taxation.  But  the  court 
holds  that  the  taxes  were  a  lien  against  the  property, 
and   would   hold   against  the   telephone   company. 

A  telephone  exchange  is  being  installed  at  Schal- 
ler,  Iowa. 

The  State  Executive  Council  of  Iowa  is  taking  a 
state  census  of  the  telephone  systems,  to  enable  the 
council  to  make  an  assessment  en  which  taxes  are 
levied. 

The  Standard  Telephone  company  has  bought  the 
toll  line  from  Dubuque.  Iowa,  to  Bankston  and  in- 
tervening points  from  the  Iowa  Telephone  company. 
The  new  owner  will  reduce  toll  rates  materially. 

There  has  been  a  spirited  fight  at  Clarion,  Iowa, 
between  the  Hawkeye  company  and  the  Clario.i 
company.  The  former  has  proposed  to  put  in  an 
exchange  for  the  county  courthouse,  but  the  Clarion 
company  promptly  stopped  it.  The  difficulty  first 
arose  when  the  Hawkeye  company  sought  to  set 
its  poles  in  town.  Now  that  company  proposes  to 
pass  the  town  entirely  about  two  miles  awajr,  but 
it  is  probable  that  matters  will  be  adjusted. 

The  Board  of  Public  Works  of  Portland,  Ore., 
has  taken  steps  toward  getting  the  telephone  and 
other  wires  in  the  central  part  of  the  city  under- 
ground. 

The  Spokane  and  British  Columbia  Telephone 
company  will  ask  the  new  council  of  Spokane,  Wash., 
for  a  franchise  to  put  in  a  local  exchange.  The  re- 
tiring council   refused  to  grant  it. 

A  fanners'  telephone  company  is  projected  in  the 
vicinity  of  Anita.  Iowa,  to  connect  Adair,  Berea, 
Linwood  and  Canby. 

Funds   are  being   raised    to   connect   the   lines   at 


Long-distance    Switchboards    in    Ohio. 

Competition  and  service  requirements  have 
brought  the  Independent  telephone  people  of  this 
country  to  the  point  where  they  realize  the  im- 
portance of  standardizing  their  outside  construc- 
tion as  well  as  the  apparatus  used  for  long-distance 
service.  The  day  has  passed  when  a  few  miles  of 
construction  and  old,  out-of-date,  second-hand 
switchboards  and  telephone  apparatus  can   be   used 


I.       LONG-DISTANCE      SWITCHBOARDS      IN 
LINE    TOLLBOARD. 

with  satisfaction  for  long-distance  conversation. 
Among  the  first  to  appreciate  this  point  was  the 
United  States  Telephone  and  Telegraph  company  of 
Ohio,  which  has  its  headquarters  at  Cleveland.  This 
company  has  found  it  advisable  to  install  uniform 
switchboards  in  all  the  exchanges  with  which  it 
makes  connection,  and  insists  that,  to  a  certain  de- 
gree, all  the  lines  with  which  it  connects  shall  come 
up  to  certain  specifications  as  regards  construction. 
Fig.  1  is  an  illustration  of  a  10-line  tollboard,  as 
installed  by  the  United  States  company  in  some  of 
the  different  exchanges  with  which  it  connects. 
Fig.  2  shows  a  large  switchboard  for  eight  oper- 
ators, having  10  lines  to  each  operator,  that  is  also 
used  by  the  same  company.  This  board  is  equipped 
with  tubular  drops  of  high  efficiency.  The  drops 
are  said  to  be  extremely  sensitive  and  to  have  very 
great  impedance.  Platinum-pointed  keys  and  a 
complete  equipment  of  repeating  coils  are  also  fea- 
tures   of    these   boards.     The    operator    can    always 


LONG-DISTANCE    SWITCHBOARDS    IN    OHIO.  —  BOARD    FOR    EIGHT    OPERATORS 


Epworth,  Iowa,  with  Pleasant  Grove,  Farley  and 
I  Vnlralia. 

Fred  YV.  Brown  will  organize  a  company  to  in- 
Mail  a  local  exchange  al  Centerville,  Iowa. 

The  Galva  (Iowa)  Telephone  company  will  ex- 
1    til  wires  to  Ida  Grove  at  once. 

The  local  telephone  company  at  Glenwood,  Minn., 
has  put  in  a  new  and  larger  switchboard. 

A  telephone  line  is  being  built  from  Ladora,  Iowa, 
lo    Koszta. 

The  Iowa  Telephone  company  has  leased  addi- 
tional rooms  for  its  offices  at  Clinton,  Iowa.. 

C.  F.  Greening  has  installed  a  new  switchboard 
for  his  exchange  at  Grand  Meadow,  Minn. 

The  Rocky  Mountain  Bell  Telephone  company  is 
about  to  install  a  flashlight  switchboard,  with  cen- 
tral-energy system,  for  its  office  at  Butte,  Mont. 

Ed.  R.  Silliman  has  been  granjed  t\  franchise  for 
a  local  exchange  at  Colo,  Iowa, 


throw  into  circuit  a  repeating  coil  without  inter- 
rupting a  conversation,  if  she  discovers  that  the  line 
when  connected  becomes  noisy.  The  apparatus  il- 
lustrated is  manufactured  by  the  North  Electric 
company  of  Cleveland,  Ohio. 


Independent     Telephone    Progress    in 
Northern  Illinois. 

Connection  has  now  been  made  between  the  Car- 
roll and  Jo  Daviess  County  telephone  lines,  which 
completes  and  connects  the  Independent  telephone 
service  of  the  counties  of  DcKalb,  Ogle,  LaSalle. 
Bureau,  Lee,  Whiteside,  Carroll  and  Jo  Daviess, 
111.,  which  all  connect  and  exchange  with  each  other, 
giving  their  subscribers  the  free  use  of  their  own 
and  all  adjoining  counties.  This  is  a  great,  con- 
venience  to   all    subscribers,     Lines   arc   now   cun- 
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necled  from  Sycamore  and  Piano  to  Clinton  (Iowa) 
and  Galena.  The  Central  Union  company  (Bell)  is 
righting  the  combination  hard,  and  in  some  places 
giving  free  service,  but  this  action  is  ineffective. 
The  home  companies  continue  to  grow  all  the  same. 
Lines  are  now  being  built  from  McCarroll  to  Sa- 
vanna, and  from  Stockton  to  Elizabeth;  also  from 
Rochelle  to  Oregon,  with  an  exchange  in  the  city 
of  DeKalb,  where  some  underground  cables  are 
being  laid. 


American  Insulator. 

The  American  Insulator  company  of  Anderson, 
Ind.,  has  applied  for  a  patent  on  a  new  insulator 
and  insulating  system  for  outside  line  work.  The 
insulator  is  composed  of  two  parts,  exactly  alike, 
corrugated  on  the  outer  surface,  with  an  opening 
lengthwise  through  the  center  for  line  and  tic  wires. 
This  opening  is  elliptical  in  the  middle  portion  of 
insulator  and  just  large  enough  to  admit  the  two 
wires,  lying  parallel  and  against  each  other,  but 
flaring  and  bell-shaped  at  the  ends  and  large  enough 
\r.  allow  the  tie  wire  to  be  coiled  around  the  line 
wire.     The  lugs  on  the  flat  side  of  each  part  of  the 


AMERICAN    INSULATOR 

insulator  tit  snugly  in  the  corresponding  recesses 
of  the  other,  thus  holding  the  two  parts  firmly  in 
position.  The  groove  around  the  outside  of  the 
insulator  in  its  middle  portion  is  engaged  by  an 
ordinary  wire  nail  in  such  a  way  as  to  hold  the  in- 
sulator in  its  place  in  the  cross-arm.  A  "pinless 
cross-arm'*  is  used  with  this  insulator.  Compared 
with  the  usual  pins  and  insulators,  this  system  is  said 
to  be  better  electrically,  freer  from  induction  and 
atmospheric  influence  on  the  currents,  simpler  and 
more  cheaply  built,  more  easily  maintained,  and  of 
much  longer  life.  In  the  cut  the  insulator,  partly 
cut  away,  is  shown  complete  with  tie  and  line  wires. 


Meister's  Angular  Bit  Stock. 

The  illustration  represents  a  new  angular  bit  stock 
manufactured  by  C.  Meister  &  Co.,  726  Union  street, 
Allentown,  Pa.  By  removing 
the  set-pin  indicated  in  the 
figure,  the  tool  can  be  bent 
and  locked  at  various  angles. 
1  the  limit  being  more  than  a 
1  right  angle.  It  is  said  that  the 
device  works  as  easily  at  one 
/  angle  as  at  another.  The  man- 
ufacturers say  that,  by  the 
large  gear  attached  to  the 
chuck,  an  inch  hole  can  be 
bored  with  less  power  than  a 
three-fourth-inch  hole  can  be 
bored  with  any  other  angular 
bit  stock  on  the  market.  The 
tool  "is  adapted  for  use  by  all  wood  and  metal  work- 
ers, and  is  an  especially  handy  apparatus  for  elec- 
tricians. It  is  nickel-plated  and  japanned,  and  the 
gears,  which  are  of  steel,  are  guaranteed  not  to  break. 
The  length  over  all  is  12  inches  and  the  weight  two 
nounds. 


Improved  American  Solid  Joint. 

The  American  Electric  Fuse  company.  345,  347 
South  Canal  street,  Chicago,  has  recently  put  on  the 
market  the  improved  solid  joint  illustrated  herewith. 
The  American  method  of  connectors  for  telephone 
and  telegraph-wire  w^ork  is  too  well  known  to  need 
description.     The   device  is   in   use  by  hundreds   of 


IMPROVED    AMER 


N    SOLID    JOINT. 


telephone  and  telegraph  companies  all  over  the 
country.  The  American  company  has  also  made  ar- 
rangements for  carrying  a  large  stock  of  Mclntire 
connectors  in  Chicago  for  the  convenience  of  the 
trade.  This  connector  is  popular  among  telephone 
and  telegraph  companies,  and  is  said  to  be  extensively 
used.  These  two  styles  of  connectors  are  claimed  to 
be  the  two  standard  styles  for  use  in  telephone  and 
telegraph  work.  The  American  company  will  be 
pleased  to  send  samples  to  any  address. 


The  use  of  the  electrophone  is  becoming  popular 
in  England.  It  is  stated  that  there  are  many  places 
in  the  leading  streets  of  London  where  one  can 
enter,  and  by  the  payment  of  a  small  fee,  be 
switched  on  for  a  quarter  of  an  hour  to  any  of  the 
principal  theaters,  music  halls,  etc.  The  Duke  of 
York  has  had  his  residence  connected  with  an  elec- 
trophone. 
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Copper  from  the  Ore  to  the  Wire    Bar.1 

By  Albert  R.   Ledoux. 

Electrical  engineers  are  familiar  with  copper  in 
its  finished  form,  but  not  all  of  them  know  where  it 
comes  from  nor  what  arc  the  various  steps  through 
which  it  passes  before  it  gels  into  their  hands.  The 
production  of  copper  on  a  commercial  scale  in  the 
United  States  dates  from  1S45,  although  temporary 
mining  of  ores  and  smelting  had  been  tried  at  in- 
tervals for  100  years  previous  to  that  date.  The  pro- 
duction of  copper  in  America  from  1845  up  to  1890 
amounted  in  round  numbers  to  1,000,000  tons.  Prior 
to  18S0  Lake  Superior  produced  nearly  the  whole 
quantity,  but  from  18S0  to  1S90  Montana  and  Arizini 
began  to  compete  with  the  lake  region,  and  the 
figures  for  that  decade  are:  Lake  Superior,  45  per 
cent.;  Montana.  36  per  cent.;  Arizona,  15  per  cent.; 
elsewhere,  four  per  cent. 

In  1S90  Montana  passed  its  rival,  the  figures  for 
that  year  being:  Lake  Superior,  3S  per  cent.;  Mon- 
tana. 43  per  cent. 

The  following  table  shows  the  increase  in  produc- 
tion in  the  last  five  years.  It  is  stated  in  pounds  and 
in  round  numbers: 


Lake , 

Montana 
Arizona  _. 


1895. 


129.000.000 
190.000,000 
47,000,000 


[43,000,000 

232,000,000 
72,000,000 


1897. 


145.000,000 
237,000,000 

81,000,000 


158.000,000 
216.000,000 
1 11.000,000 


1S99. 


155.000,000 
239,000,000 
122,000.000 


In  1S99  the  production  of  the  world  increased 
50.000  tons,  and  the  consumption  nearly  as  much. 

Copper  is  more  easily  discovered  than  gold  be- 
cause its  compounds  are  conspicuous  and  its  ores 
are  blue,  green  or  yellow,  as  a  rule.  Gold  is  seldom 
visible  to  the  naked  eye  excepting  in  "specimen 
mines,"  which  are  usually  not  large  producers. 

There  are  three  types  of  copper  ore — metallic,  sul- 
phides and  oxides.  All  three  types  are  frequently 
found  in  the  same  mine  or  district,  but,  broadly 
speaking,  the  metallic  mines  are  confined  to  Lake 
Superior,  the  sulphide  ores  have  received  their 
greatest  development  in  Montana,  and  the  oxide 
ores  are  characteristic  of  Arizona.  There  are  many 
other  districts  producing  copper,  such  as  the  veins 
which  constitute  beds  in  North  Carolina,  Tennessee, 
Vermont  and  elsewhere  on  the  Atlantic  coast.  In 
fact,  the  first  mining  on  a  large  scale  was  at  the 
Ely  mine  in  Vermont.  At  the  Union  copper  mine  in 
North  Carolina,  veins  which  were  operated  for  gold 
in  the  beginning  of  this  century  are  now  being  re- 
opened for  copper,  and  a  very  large  expenditure  has 
been  made  upon  the  surface  as  well  as  underground 
to  make  this  old  property  a  remunerative. producer. 

The  Lake  Superior  ores  carry  the  copper  in  an  al- 
most chemically  pure  form.  The  metal  is  dissemi- 
nated through  lavas,  sandstones  and  conglomerates, 
sometimes  in  masses,  but  usually  in  tiny  specks. 
The  average  assay  of  the  district  i;  less  than  four  per 
cent,  of  copper,  but  the  distribution  is  so  uniform 
and  the  average  so  sure  that  the  Great  Lake  mines 
are  among  the  most  reliable  from  the  point  of  view 
of  the  investor.  The  Calumet  and  Hecla  has  paid 
its  shareholders  over  $66,000,000  since  1S71.  and  has 
produced  nearly  1.500,000,000  pounds  of  ^opper. 
The  ore  is  raised  from  12  shafts,  one  of  them 
over  four-fifths  of  a  mile  in  vertical  depth,  and  the 
life  of  the  mine  is  assured  for  many  years  by  the  ore 
blocked  out.  From  this  mine  5.000  tons  are  hoisted 
daily  an  average  distance  of  3,000  feet.  The  cost 
of  Calumet  copper  laid  down  in  New  York  in  the 
form  of  wire  bars  or  ingots  probably  does  not  ex- 
ceed six  cents  a  pound. 

The  Tamarack  is  another  like  mine  with  a  history. 
Its  deepest  shaft  is  4,600  feet,  and  will  soon  reach  a 
mile  in  vertical  distance  from  the  surface. 

The  Lake  Superior  ore  admits  of  simple  treat- 
ment. It  is  pulverized  in  steam  stamps,  each 
handling  hundreds  of  tons  in  a~day.  When  pulver- 
ized and  automatically  screened  and  separated  into 
several  grades  of  fineness  it  passes  to  jigs  and  con- 
centrated tables  or  buddies.  A  jig  is  practically 
a  sieve  plunged  up  and  down  in  water.  [The  lec- 
turer illustrated  this  by  supposing  a  flour  sieve  to 
contain  a  mixture  of  white  sand  and  shot  of  sub- 
stantially the  same  size.  If  the  sieve  were  forced  up 
and  down  in  water  the  ascending  current  would 
finally  bring  all  the  sand  to  the  surface,  leaving  the 
heavier  shot  on  the  bottom.  If  the  mixture  flowed 
into  the  sieve  continuously  the  light  sand  would 
overflow  the  side  of  the  sieve  with  the  water  and  by 
and  by  the  shot  would  all  be  collected  on  the  bot- 
tom, whence  it  could  be  continuously  or  intermit- 
tently removed.] 

The  finest  ore  in  size  goes  to  tables  over  which  a 
stream  of  water  flows,  the  lighter  and  worthless 
gangue  being  washed  away,  while  the  heavier  metal 
remaining  upon  the  table  is  caught  or  diverted  into 
another  direction.  While  the  ore  of  the  Calumet 
probably  averages  four  per  cent,  copper,  there  are 
other  paying  mines  that  have  phenomenal  records 
of  economic  working.  Among  these  is  the  Atlantic. 
In  1S9S  it  produced  4,500,000  pounds  of  copper, 
yielding  the  company  11.83  cents  a  pound.  The  aver- 
age of  the  ore  was  about  six-tenths  of  one  per  cent., 
or  a  value  of  Si. 40  a  ton  of  ore  raised.  Mining  cost  90 
cents,  transportation  and  milling  24  cents;  the  total 
operating  expenses,  including  freight  and  commis- 
sions, were  $1.35  a  ton.  The  copper,  therefore,  cost 
nine  cents  a  pound — giving  a  net  profit  of  nearly 
three  cents. 

1.  Synopsis  of  a  lecture  before  the  New  York   Electrical  So- 
ciety. 


375 

The  so-called  mountain  system  of  veins  is  char- 
acteristic of  the  Rocky  Mountains  and  Sierra  Ne- 
vadas,  and,  as  stated,  they  receive  their  greatest 
development  in  the  vicinity  of  Butte.  Mont  as  far 
as  sulphide  ores  are  concerned.  The  Butte  mines 
ate  complex.  There  is  no  "bed"  corresponding  to 
the  Calumet  conglomerates,  but  sulphides  are  inter- 
spersed in  bunches  or  otherwise  through  altered 
granites.  The  Butte  district  is  seven  miles  by  four 
in  extent,  but  the  mines  that  have  made  Butte 
famous  underlie  an  area  of  about  3,000  by  7,000  feet. 
The  Butte  mines,  many  of  them,  were  started  as 
silver  propositions,  the  altered  surface  ores  being 
rich  in  that  metal.  As  depth  increased  rich  ores 
grew  somewhat  more  scarce,  but  at  the  depth  of  to- 
day, from  1,500  to  2,000  feet,  the  grade  is  quite  uni- 
form in  the  neighborhood  of  six  per  cent,  copper. 

In  their  early  days  the  Butte  mines  used  to  ship 
ore  to  sampling  works  in  New  York  which  con- 
tained over  50  per  cent,  copper.  All  the  Butte  ores 
contain  gold  and  silver  as  well  as  copper.  The 
Anaconda  has  produced 'over  1,000,000,000  pounds 
of  copper,  50,000,000  ounces  of  silver  and  150,000 
ounces  of  gold.  This  copper  mine  is  the  largest 
silver  producer  in  the  world.  From  3,000  to  6.000 
tons  of  ore  are  mined  daily  from  the  Anaconda.  The 
caverns  produced  by  this  extraction  of  ore  can  be 
readily  computed.  A  volume  equal  to  the  building 
space  on  any  one  of  our  city  blocks  is  excavated 
every  month  under  Butte.  The  Anaconda  supports 
the  surface  by  the  introduction  of  a  forest  of  60.000,- 
000  feet  of  lumber  yearly.  The  ore  is  carried  27 
miles  to  the  metallurgical  works,  which  reduce  it. 
The  difference  in  the  treatment  as  compared  with 
Lake  Superior  is  due  to  the  fact  that  in  the  first  case 
we  have  only  metallic  copper  to  separate,  refine  and 
remelt  into  wire  bars  or  ingots,  while  the  sulphide 
ores  contain  a  larger  proportion  of  impurities  than 
lake  copper,  the  principal  impurities  being  sulphur 
and  iron,  although  arsenic,  antimony,  bismuth  and 
other  undesirable  substances,  including  tellurium, 
are  usually  present.  The  metallurgy  of  the  Butte 
copper  ore  therefore  consists  of  several  stages: 
First,  the  concentration  to'  separate  the  sulphides' 
from  the  granite  or  other  gangue;  second,  roasting 
to  get  rid  of  the  greater  part  of  the  sulphur  with  its 
accompanying  volatile  impurities;  third,  the  smelt- 
ing of  the  roasted  sulphides  to  form  what  is  called 
a  "matte;"  fourth,  the  so-called  Bessemerizing  of  the 
matte  to  produce  impure  copper,  and  finally  the  re- 
fining of  this  impure  copper. 

The  ore  arriving  at  the  Anaconda  works  is  dis- 
charged from  the  cars  at  the  highest  point,  the 
works  being  situated  on  a  side-hill;  it  passes 
through  crushers  which  break  it  up  small  enough 
to  go  into  the  steam  stamp  mills,  from  which,  being 
automatically  separated  into  various  grades  of  fine- 
ness or  size,  it  passes  to  jigs  similar  to  those  em- 
ployed in  Lake  Superior,  which  separate  the  ore 
from  the  gangue  and  deliver  the  concentrated  ore 
at  the  roasting  furnaces.  Some  of  the  very  fine  ore 
is  treated  separately  en  tables,  the  details  of  which 
it  is  not  necessary  to  describe.  The  ore  is  roasted 
in  several  mechanical  roasting  furnaces  of  different 
make  and  principle.  In  the  early  da}<s  of  copper 
smelting  the  sulphides  were  usually  roasted  in  heaps 
on  the  ground,  and  sometimes  in  so-called  stalls. 
but  in  the  most  modern  plants  the  roasting  is  per- 
formed in  mechanical  furnaces. 

Before  describing  the  furnace  it  may  be  well  to 
say  that  these  and  all  concentrating  works  are  as 
nearly  automatic  as  possible.  The  ore  descends  by 
gravity  from  the  cars  through  the  crushers  and 
other  apparatus  to  the  lowest  level  of  the  works  and 
is  carried  from  place  to  place  by  streams  of  water. 
Even  the  ashes  from  the  roasting  and  smelting  fur- 
naces are  continuously  carried  away  by  a  current 
of  water  flowing  through  the  ash  bed,  and  they  are 
discharged  at  a  long  distance  from  the  works  with- 
out the  intervention  of  any  hand  or  tool. 

There  are  two  types  of  roasting  furnaces  at  Ana- 
conda. The  Bruckner  furnace  is  a  cylinder  some  20 
feet  in  length  by  10  feet  in  diameter,  lined  with 
brick  and  revolving  slowly.  The  unroasted  ore 
goes  in  at  one  end  and  is  discharged  at  the  other, 
while  the  gases  from  the  burning  sulphur  go  up  the 
stack.  Each  furnace  handles  about  18,000  pounds 
of  concentrates  in  a  day,  reducing  the  sulphur  from 
40  per  cent,  to  10  per  cent.,  which  is  a  most  favor- 
able proportion  for  subsequent  operations.  It  takes 
about  one  ton  of  coal  a  day  to  fire  each  furnace,  the 
coal  available  in  Montana  being  much  inferior  to 
eastern  coals.  It  also  takes  the  labor  of  two  men 
per  day  of  24  hours  to  handle  the  material  passing 
through  one  furnace. 

Another  type  employed  at  the  Anaconda  is  the 
Wethy  furnace,  which  consists  of  three  or  four  hori- 
zontal shelves,  one  above  the  other;  at  the  end  of 
each  shelf,  but  alternating  in  their  position,  are 
holes  through  which  the  ore  can  drop  from  the 
upper  to  the  lower  level.  An  endless  chain  carries 
a  rake  along  the  upper  shelf,  dragging  the  burning 
ore  toward  the  opening  through  which  it  drops  to 
the  second  shelf.  The  chain  comes  out  at  the  end  of 
the  furnace  over  a  sprocket  wheel;  re-enters  the 
second  shelf,  dragging  the  ore  in  the  opposite  di- 
rection until  it  falls  to  the  third;  then  the  chain, 
still  traveling  onward  over  a  second  sprocket,  drags 
the  same  ore  along  the  bottom  shelf,  from  which  it 
drops  into  the  car  ready  to  receive  it,  more  or  less 
prepared  for  the  subsequent  operations. 

A  third  type  of  roasting  furnace  now  successfully 
employed  is  the  so-called  Nichols  furnace,  the  in- 
vention of  Mr.  Frank  Herreshoff.  These  furnaces 
are  circular  instead   of  rectangular   in   section   and 
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have  rakes  revolving  horizontally  and  not  traveling 
from  one  shelf  to  another. 

The  next  step  is  the  matting  of  the  roasted  ore. 
It  is  fed  into  an  upright  furnace  of  the  50-Called 
cupola  type,  which  1-  surrounded  by  a  water  jacket 
to  keep  it  cool.  Coke  or  limestone  or  other  neces- 
sary fluxes  are  added  and  a  blast  of  air  introduced. 
Under  i!i-  blast  and  of  the  heat  1 

elts.     The   impurities  arc  larg< 
off,   tliis   slag   carrying  iron,   silica,   lime,   etc.,   and 
the  sulphid  mcentratcd  still  further 

into  a  matte,  which  runs  about  30  per  cent,  ol  COp 
or  can  be  brought  up  to  45  or  50  per  cent,  or 
even  higher  if  advisable. 

At   this   point   begins   the    Bessemerizing   of   the 
r,    which    is    the    most     important     of    recent 
1   erics      in      the      metallurgy      of     this      metal, 
.veil-known     Bessemer     furnace,     which     has 
used    for    many    years    in    converting     iron 
into      steel,      is      now      universally      employed      for 
taking    advantage    of    the    oxygen    of    the    air  in 
he   30  to  40  per  cent,   of   sulphur   which 
the    matte   contains.     The    Bessemer   furnace    is    ol 
various  kinds,  being  the  ordinary  pear-shape  "con- 
verter." with  which  the   Steel   industry  has  made  us 
familiar,  or  a  simple  trough.     In  the  bottom  of  the 
iter    air    tubes    are    introduced.      The    molten 
matte  is  run  from  the  furnace  and  the  blast  turned 
the  sulphur  combining  with  the  oxygen  is  dis- 
charged as  a  gas.  the  remainder  being  brought  up 
to  a  purity  of  from  96  to  over  98  per  cent,  of  copper. 
Of  course  this  copper  carries  with  it  the  gold  and 
which  were  originally  present  in  the  ore.    The 
rter    is    discharged    when     the     reaction     has 
..  and  the  copper  produced  is  cast  into  pigs  or 
rter  bars,  as  they  are  called.     Of  course,  there 
are  many  details  not  necessary  to  enter  into  at  this 
time.     For  instance,  the  converters  arc  lined  with 
various  mixtures  in  order  that  the  substance  of  the 
lining  may  unite  with  some  of  the  impurities  in  the 
copper    that  are  not  volatile,  and,  forming  a  slag, 
be  easily  carried  off. 

The  next  step  at  Anaconda  and  elsewhere  where 
converter  copper  is  produced  carrying  precious 
metals    is  the  electrolytic  separation  of  the  metals. 

The  ores  of  Arizona  and  of  the  Southwest  in  gen- 
eral are  of  the  carbonate  or  oxide  type  as  far  as  the 
surface  ores  are  concerned,  remembering,  of  course, 
that  only  general  terms  are  being  used,  and  that  in 
every  district,  as  well  as  in  every  mine,  there  are 
more  or  less  of  all  types  of  ore.  In  Arizona  there 
has  never  been  any  glacial  erosion  which  has  re- 
moved the  oxidized  cres  with  all  the  decomposed 
rocks  of  the  surface  in  our  northeastern  states  and 
in  many  parts  of  the  Rocky  Mountain  range.  These 
oxidized  ores  always  over-lie  sulphides,  where  they 
have  not  been  artificially  removed. 

As  a  type  of  the  carbonate  and  oxide  mines  of 
the  Southwest  the  great  Copper  Queen  is  the  most 
worthy  of  attention.  This  mine  was  opened  in  18S0 
and  a  small  furnace  operated  on  its  ores  that  year. 
To-day  it  has  become  one  of  the  largest  mines  in 
the  world,  with  some  20  miles  of  shafts,  tunnels, 
galleries  and  levels,  and  ore  in  sight  capable  of 
yielding  3,000,000  pounds  of  copper  a  month  for 
many  years.  The  occurrence  of  the  Copper  Queen's 
and  similar  ores  is  in  limestone,  and  in  this  rock 
they  are  deposited  in  eccentric  and  curious  ways. 
Bodies  of  ores  are  come  upon  without  the  slightest 
indication  or  warning,  and  equally  without  warning 
they  suddenly  disappear.  From  barren  rock  show- 
ing no  trace  of  copper  a  drill  will  sometimes  enter 
a  cave  of  great  extent,  the  sides  and  walls  being 
magnificent  with  blue,  red  and  green  copper  stalac- 
tites, and  underneath  large  bodies  perhaps  contain- 
ing thousands  of  tons  of  rich  ore.  In  the  Copper 
Queen  there  are,  to-day,  cubes  of  ore  blocked  out 
on  all  sides  that  exceed  400  feet  on  the  edge. 

Up    to    1S84   this    mine    had    produced    20,000,000 
pounds  of  copper  from  a  body  of  ore.   which  was 
then  exhausted.     Almost  by  accident,  after  groping 
m    all    directions   for    another    ore    body,    a 
bonanza  was  discovered,  and  from  this  newer  mine 
millions   of   pounds   of  copper  a   month   are   being 
out,    with    no    indication    of    immediate    ex- 
haustion.   The  surface  ores  of  these  carbonate  mines 
could    be   smelted    without    any    Bessemerizing   or 
ing,  producing  in  the  furnace  by  one  operation 
black   copper  equivalent   to  the   converter  bars  and 
suitable    for    the    electrolytic    separation,    but,    with 
depth,    sulphides    came    in,    and    now    the-    Copper 
Queen  al  c  is  B  terizing  mattes  and  producing 

rter  bars  which  come  East  for  their  electrolytic 
refining.  The  metallurgical  works  of  the  Copper 
Queen  are  mosl  thoroughly  modern  in  every  rc- 
pecl  They  use  'he  trough  converters,  previously 
mentioned,  holding  about  30  hundredweight  of 
matte,  which  assays  about  2>3  per  cent,  of  copper. 
These  converters  are  eight  feet  long  by  six  feet  in 
diameter. 

As  has  been  intimated,  the  final  stage  of  copper 
refining  i^  the  1  lectrolytic.  The  lecturer  staled  that 
•t  was  UOl  ids  purpose  to  go  into  the  detail  descrip- 
tion of  this  process  before  a  society  of  electrical 
engineers,  many  of  whom  had  been  actively  en- 
gaged in  the  electrolytic  copper  refining.  But,  speak- 
ing in  general,  he  stated  thai  up  to  last  year  all  thr 
electrolytic  establishments  of  the  country  could  in 
a  sense  be  considered  experimental,  but  that  works 
erected  in  1899  were  probably  the  most  perfect  that 
could  be  devised  for  some  years  to  come.  The 
lecturer  deplored  the  extreme  jealousy  and  conse- 
quent secrecy  which  existed  in  some  works,  pre- 
venting the  men  in  charge  exchanging  with  one  an- 


other improvements  and  variations  in  method  for 
t he  common  good  of  all.  He  stated  that  in  the  ap- 
plication of  this  process,  as  he  had  observed  it  in 
visiting  various  works,  the  differences  were  com- 
paratively slight.  Some  used  wooden  vats  and  some 
slate;  some  prefer  the  arrangement  in  series,  some  in 
multiple  arc.  Some  companies  thought  best  to  in- 
■>■  capacity  by  enlarging  the  number  of  tanks, 
thus  adding  to  their  permanent  investment;  others 
increased  their  permanent  expense  by  increasing  the 
power  in  a  fewer  number  of  tanks.  He  stated  that 
the  chief  difficulty  was  the  maintenance  of  a  con- 
stant current  density,  and  quoted  Dr.  Keller's  state- 
ment that  he  did  not  believe  that  a1  current  density 
of  over  18  amperes  had  ever  been  successfully  ex- 
d  for  any  length  of  time  in  the  United  Slates, 
and  that  the  average  density  did  not  exceed  12  to  15 
amperes  to  the  square  foot.  He  discussed  briefly 
the  relative  merits  of  the  Hayden  and  other  systems 
employed  at  different  works,  stating  that  the  chief 
difference  was  in  the  form  of  the  anode.  In  most 
works  operati.ig  under  Hayden's  patent  the  anodes 
were  rolled  into  sheets,  although  in  one  of  the  works 
in  England  they  had  successfully  cast  their  anodes 
into  plates  not  over  V\  inch  thick.  He  spoke  of 
different  methods  of  hanging  the  anode  which  were 
practiced,  stating  that  the  Hayden  system  econo- 
mized space,  as  the  anodes  could  be  set  more  closely, 
thus  admitting  also  of  greater  current  density  and  a 
more  rapid  turning  over  of  the  copper,  the  result 
being  to  decrease  the  amount  of  metal  tied  up  in 
the  tanks. 

The  cost  of  the  electrolytic  operation  at  Ana- 
conda  has  been  published,  and  is  slated  to  be  % 
cent  a  pound  of  copper.  In  eastern  refineries, 
however,  contracts  have  been  made  by  which  the 
refiner  agrees  to  return  to  the  miner  ail  the  copper, 
gold  and  silver  the  assay  certificates  call  for  in  the 
form  of  refined  copper,  gold  and  silver;  and  the 
charges  for  their  services  in  some  cases  are  so  much 
less  than  1  cent  a  pound  that  it  is  evident  that  it 
does  not  cost  the  eastern  refiner  as  much  as  % 
cent,  even  including  interest  on  money  tied  up  in 
the  metals  in  the  vats. 

The  lecture  was  illustrated  with  lantern  views  of 
western  mines,  both  surface  and  underground,  view's 
of  traction,  timbering,  etc.;  also  views  of  metallur- 
gical mills  and  equipments. 


Carbon-brush  Patent  Suit. 

Some  interesting  depositions  were  recently  brought 
out  in  Toledo  in  a  patent  suit  of  the  Thomson- 
Houston  Electric  company  against  the  Lorain  Steel 
company.  The  complainant  in  the  suit  seeks  to  en- 
join the  Lorain  company  from  using  carbon  brushes 
on  electric  motors.  The  case  was  first  brought  in 
the  United  States  Circuit  Court  for  the  Southern 
District  of  New  York,  and  was  practically  closed 
there,  the  defendant,  it  is  said,  being  about  ready 
to  make  some  settlement  when  it  was  discovered 
that,  in  1884,  three  years  before  the  patent  was 
granted,  James  G.  Nolen,  at  that  time  a  young  To- 
ledo electrician,  had  invented  an  electric  fan  using 
carbon  brushes  and  which  was  in  actual  use.  The 
preliminary  depositions  on  this  were  enough  to  re- 
open the  case,  and  now  the  Lorain  company  hopes 
to  defeat  the  Thomson-Houston  patents  with  this 
fan.  To  do  this,  it  proposes  to  show  that  the  motor 
operating  the  Nolen  fan  was  in  use  more  than  two 
years  before  the  Thomson-Houston  patents.  The 
fan  in  question  was-  the  invention  of  Mr.  Nolen, 
and  was  first  placed  in  operation  in  a  restaurant  on 
Summit  street,  in  Toledo.  It  was  the  first  electric  fan 
in  that  city,  and  attracted  much  attention  at  the  time. 
Mr.  Nolen  is  now  a  member  of  the  firm  of  Duvall 
&  Nolen,  in  Chicago,  designers  of  the  Century  tele- 
phone appliances  and  electrical  engineers  with  B.  F. 
Stewart  &  Co. 


Convention  Scalpers  Detected. 

Mr.  George  F.  Porter,  the  secretary  of  the  Na- 
tional Electric  Light  association,  was  particularly 
pleased  during  the  recent  Chicago  meeting  to  be 
able  to  detect  efforts  on  the  part  of  a  number  ol 
outsiders  to  obtain  the  benefits  of  the  convention 
rate,  to  which  they  were  not  entitled,  not  being 
members.  Eleven  tickets  at  $18  were  withdrawn 
from  the  lot  as  "irregular."  The  amount  involved 
at  $18  a  ticket  was  therefore  $198.  Mr.  Porter  de- 
tected these  irregular  tickets,  and  on  the  following 
day  the  Central  Traffic  association  reported  to 
tickets  as  irregular.  This  prompt  discovery  speaks 
well  for  Mr.  Porter's  diligence  in  looking  after  the 
interests  of  his  association. 


St.  Louis  Street-railway  Strike. 

The  strike  of  the  street-railway  employes  in  St. 
Louis  seems  to  be  further  from  a  settlement  than  it 
was  a  week  ago.  A  large  number  of  non-union  men 
have  been  brought  in  from  other  slates,  and 
some  of  the  cars  have  been  operated  intermittently. 
Hut  riots,  blockades  and  other  disturbances  have 
been  the  rule,  as  during  the  previous  week.  An  im- 
provised regiment  of  600  men  has  been  formed  to  act 
?s  thp  sheriff's  posse.  The  regiment  has  been  armed 
with  shotguns  and  placed  on  patrol  and  guard  duty 
at  the  various  power  houses  and  barns  of  the  St. 
Louis  Transit  company.  Thus  far,  all  attempts  to 
reach  an  agreement  between  the  company  and  men 
have  failed. 


Opinion  on  Electric-lighting  Franchises 
in  Colorado. 

Judge  X.  S.  Bailey  of  District  Court  in  Canon  City, 
Colo.,  handed  down  a  ruling  on  a  demurrer,  on  May 
29th,  which  is  of  interest  in  relation  to  the  obtaining 
of  lighting  franchises  in  Colorado.  The  case  was 
that  of  the  Canon  City  Electric  Light  and  Power 
company  against  C.  C.  Conkle  and  the  Colorado 
Electric  Power  company.  Judge  Bailey,  in  his  opin- 
ion, says: 

"By  the  general  demurrer  of  the  plaintiff,  inter- 
posed to  the  third  and  further  defense  of  the  defend- 
ants to  the  complaint  herein,  the  question  is  squarely 
presented  as  to  whether  the  ordinance  under  which 
the  defendant  company  now  claims  the  right  and 
authority  to  erect  and  maintain  its  lighting  plant  in 
the  streets  and  alleys  of  the  city  of  Canon  City  is 
valid  and  of  force. 

"The  ordinance  relied  upon  by  the  defendant,  the 
new  company,  as  giving  to  it  this  right  was  passed 
May  15,  1899,  under  and  by  virtue  of  the  provisions 
of  the  statute  of  the  state,  passed  in  1S93,  authorizing 
and  empowering  city  councils  and  boards  of  trus- 
tees of  towns  to  grant  such  powers.  However,  un- 
der the  statute,  in  order  to  perfect  such  a  grant  of 
power,  two  things  arc  essential,  namely,  the  approval 
of  the  question  by  a  majority  of  the  taxpayers  under 
the  law  in  the  municipality,  by  a  vote  at  either -a 
regular  or  special  election,  and  the  formal  passage 
by  the  town  board  of  an  ordinance  law  affecting  the 
grant.  Each  one  of  these  steps  must  have  been 
taken,  under  the  statute,  in  order  to  validate  any  ordi- 
nance attempting  to  authorize  the  erection,  in  a 
municipality,  by  any  person  or  corporation,  of  either 
gas,  electric-light  or  waterworks  plants. 

"The  ordinance  in  question  was  regularly  passed 
by  the  Town  Board  on  May  15,  A.  D.  1899,  while 
the  law  of  1S93  aforesaid  was  yet  in  force,  but  it 
was  not  submitted  for  approval  by  vote  of  the  tax- 
payers until  April  3,  1900;  and  until  so  submitted 
and  approved,  clearly,  as  an  ordinance,  was  a  nullity. 
That  is,  it  had  no  force  or  effect  until  submitted 
to  and  approved  by  a  vote  of  the  taxpayers  under 
the  law,  and  it  gave  no  right,  power  or  authority 
until  so  approved  to  the  defendant  company  to  pro- 
ceed with  the  erection  of  its  works;  it  was  incom- 
plete and  unsettled  matter;  it  was  simply  the  begin- 
ning of  a  right.  With  matters  in  this  unsettled  and 
incomplete  condition,  the  state  Legislature  of  1899 
passed  a  law,  in  effect  July  5th  of  that  year,  in  ex- 
press terms  repealing,  without  a  saving  clause,  the 
law  of  1893,  under  which  the  ordinance  in  question 
was  passed,  and  enacting  a  new  and  entirely  inde- 
pendent law  on  the  same  subject,  widely  differing 
in  some  of  its  provisions  from  the  one  repealed. 
With  the  repeal  of  the  law  upon  which  it  was  based, 
the  ordinance  under  which  the  defendant  company 
now  claims  the  right  to  proceed  with  the  construc- 
tion of  its  lighting  plant,  not  having  been  at  the 
time  approved  by  a  vote  of  the  taxpayers  under  the 
law,  as  provided  by  statute,  and  being  therefore 
merely  an  inchoate  right,  fell  to  the  ground  and  be- 
came, was  and  is  of  no  force  and  effect. 

"When,  therefore,  ordinance  No.  182,  passed  by 
the  City  Council  under  the  1S93  statute,  was  sub- 
mitted to  the  vote  of  the  people  for  approval  last 
month,  it  had  no  legal  existence  whatever,  and  there 
was  nothing  to  be  voted  upon  and  nothing  to  be 
approved,  in  the  nature  of  an  ordinance,  at  .least. 
This  ordinance,  the  rights  of  the  company  not 
having  been  meanwhile  perfected  under  it,  fell  with 
the  repeal  of  the  statute  upon  which  it  rested.  The 
statute  of  1899  not  only  directly  repeals  that  of  1893, 
but  declares  the  latter  act,  in  express  terms,  to  be 
in  conflict  with  the  former.  The  new  law  provider 
in  substance,  among  other  things,  that  all  persons 
or  corporations  thereafter  taking  franchises,  like 
the  one  under  consideration,  from  the  municipalities 
in  this  state,  shall  take  them  subject  to  the  right  re- 
served in  the  municipality,  at  intervals  of  10  and 
15  years  from  the  date  of  the  grant,  to  purchase  such 
plants  at  their  actual  cash  value,  without  any  sum 
being  added  to  such  price  for  the  franchises  them- 
selves, or  to  condemn  them  as  real  estate  is  con- 
demned. The  law  of  1893,  under  which  was  pro- 
cured the  passage  of  the  ordinance  in  question,  con 
tained  no  such  conditions.  The  simple  statement  of 
these  facts  must  satisfy  the  unbiased  judgment  of 
any  fair-minded  person  that  the  clear  intent  of  the 
Legislature  was,  from  that  time  forward,  to  pre- 
serve to  the  municipalities  of  this  state,  under  the 
tenus  and  conditions  above  indicated,  these  most 
valuable  rights.  The  law  of  1899  indicated  conclu- 
sively that  the  legislative  intent  was  to  prohibit  ab- 
solutely the  granting  in  the  future  by  cities  and 
towns  of  unconditional  franchises  like  the  one  herein 
involved.  Since  the  new  law  went  into  effect  be- 
fore the  defendant  company  had  perfected  its  rights 
under  the  ordinance  in  question,  and  the  statute 
upon  which  that  ordinance  was  based  had  mean- 
while been  repealed,  it  must  be  held  under  all  the 
authorities,  on  facts  like  these,  that  the  right  under 
that  particular  ordinance  could  never  be  perfected. 
To  me  tlu  conclusion  is  irresistible  that  the  defend- 
ant company  must  take  its  rights,  privileges  and 
powers  under  the  law  and  subject  to  the  conditions 
imposed  thereby,  and  this  can  only  be  done  upon 
the  approval  of  the  question  by  the  people  and  a 
passage  of  an  ordinance  under  and  subject  to  the 
provisions  of  the  statute  of  1899,  which  has  yet 
neither  been  done  nor  attempted. 

"The  plain  meaning  and  purpose  of  the  Legis- 
lature, by  its  act  of  1899,  to  reserve  and  retain  in 
all   of  the  cities  and  towns   of  this  state    the  right 
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to  purchase,  at  intervals  of  10  and  15  years  after 
the  grant  of  the  privilege  to  them,  or  to  condemn 
the  plant  of  any  gas,  electric-light  or  waterworks 
company  whose  right  had  not  been  perfected  prior 
to  the  taking  effect  of  that  act  in  July  of  that  year, 
must  be  upheld,  and  the  defendant  company  required 
to  take  its  franchise  under  the  neiv  law,  which  ap- 
pears a  most  wise  and  benelicent  one. 

"I  reach  the  conclusion  hereby  expressed  only  after 
the  full  and  careful  consideration  of  the  matter  which 
its  importance  demands,  and  against  a  strong  origi- 
nal inclination  to  a  contrary  view;  and  because  of  the 
importance  of  the  questions  determined  and  the 
public  nature  thereof,  I  take  occasion  to  state  my 
view;  in  a  written  opinion,  which  will  be  filed  in  the 
case. 

"The  demurrer  will  be  sustained." 


Maintenance  and    Inspection    of    Auto- 
matic Electric  Block  Signals.1 
By  H.  S.  Balliet. 

The  automatic  block  signal  of  to-day  supplies  the 
best  and  proper  protection  for  the  quick  and  safe 
handling  of  the  traffic  which  must  of  necessity  be 
handled  by  the  operating  departments  of  railroads. 

The  records  of  various  roads  on  which  such  pro- 
tections are  installed  give  ample  evidence  of  im- 
proved service  over  former  methods.  Instead  of 
collisions  and  frequent  breakdowns,  which  are  often 
traceable  to  the  irregular  running  of  trains  (running 
fast  and  applying  brakes  quickly  and  stopping  often 
on  account  of  trains  ahead  being  flagged),  traffic 
is  moved  without  interruption  and  with  greater 
speed.  The  constant  demand  for  automatic  block 
signals  on  many  of  the  leading  and  some  of  the 
smaller  roads  of  the  country  is  ample  evidence  of 
the  high  esteem  in  which  such  protections  are  held. 
The  time  is  at  hand  when  it  is  practically  impossible 
to  handle  thousands  of  passengers  and  millions  of 
tons  of  freight  without  such  a  protection,  or  some- 
thing equally  good. 

As  block  signals  are  indications  by  which  the  train 
crews  receive  information  as  to  the  condition  of  the 
line  ahead,  without  stopping,  the  value  of  such  in- 
dications is  dependent  upon  the  accurate  and  com- 
plete information  displayed.  These  indications,  if 
correct,  will  show  danger  with  an  open  switch,  a 
broken  rail  (which  is  sufficiently  separated  at  the 
break  to  destroy  the  electrical  connection),  a  train 
in  the  section,  or  a  pair  of  wheels  which  may  rest 
on  both  rails  of  the  track  section,  and  at  the  same 
time  be  subject  to  the  least  possibility  of  derange- 
ment, and  that  always  on  the  side  of  safety,  with 
respect  to  the  traffic  to  be  protected. 

The  successful  operation  of  such  a  system  is 
largely  dependent  upon  the  interest  manifested  by 
employes  engaged  in  the  movement  of  traffic.  If 
caution  and  danger  indications  are  properly  ob- 
served and  trains  brought  to  a  full  stop  at  danger 
indications,  the  best  of  service  will  be  the  result. 

Switch  indications  must  also  be  lived  up  to  to 
save  detention  to  traffic  and  avoid  collisions  which 
may  be  the  tesult  of  crossing  from  the  main  tracks 
to  sidings  in  the  face  of  approaching  trains.  The 
latter  condition  will  be  brought  about  by  ignoring 
switch  indications  and  an  approaching  train  receiv- 
ing a  danger  indication,  after  having  the  correspond- 
ing distant  signal  at  "all  clear."  A  train  may  at 
the  time  of  such  improper  move  be  between  the 
protecting  signal  and  the  switch,  either  of  which  may 
lead  to  a  collision. 

There  is,  however,  another  consideration  to  the 
successful  operation  of  such  a  system — the  mainte- 
nance and  inspection.  If  the  force  is  inadequate  or 
the  organization  not  up  to  the  standard,  poor  re- 
sults will  follow. 

In  considering  the  maintenance  and  inspection  of 
an  automatic  block  system,  we  will  treat  of  one  in- 
stalled as  follows: 

Double-track  road — both  tracks  protected. 

All  switches  and  cross-overs  leading  to  the  main 
track  or  in  the  main  track  protected  by  breaking 
the  signal  wire  of  the  home  signal,  through  the 
switch  instruments  attached  to  switch  points,  with 
a  very  close  adjustment,  so  as  to  give  a  danger 
indication  should  the  point  be  partly  open  or  the 
switch  set  wrong. 

Track-circuit  sections  from  one-half  to  five- 
eighths  of  a  mile  in  length.  Each  section  equipped 
with  two  electromagnets,  one  of  them  being  in  series 
with  the  rails  and  battery,  the  other  (which  is  of 
a  higher  resistance)  being  in  multiple  with  the  rails 
and  battery,  at  the  battery  end.  Two  cells  of  grav- 
ity battery  in  multiple  arc  supply  the  energy  for 
these  circuits. 

One  distant  and  one  home  sigi  al  on  each  circuit, 
"normally  at  danger."  A  visual-switch  indication 
at  each  siding  or  cross-over,  "normally  at  safety." 

In  order  to  properly  and  economically  maintain 
and  operate  such  a  system  practical  repairmen  and 
batterymen  are  required.  There  should  be  a  repair- 
man and  batteryman  to  every  15  miles  of  double 
track.  As  near  as  possible  the  headquarters  of  these 
men  should  be  in  the  middie  of  the  territory,  the 
same  being  located  where  there  is  a  day  and  night 
telegraph  office.  Both  of  these  conditions  are  re- 
quired, so  that  they  can  have  free  access  to  the 
whole  territory.  On  parts  of  the  road  where  trains 
are  few  and  fewer  stops  are  made,  and  on  busy 
parts  of  the  road  where  infrequent  stops  are  the 
rule,  these  men  can  cover  the  territory  on  foot  in 
a  short  time.     Such  men  should  be  made  to  keep 
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with  them  at  all  times,  while  on  duty,  necessary 
tools  to  repair  any  bond  wires  which  they  may  notice 
broken  or  torn  off.  Too  much  care  cannot  be  ex- 
ercised in  keeping  good  bond  wires  on  all  joints, 
and  that  they  may  make  proper  contact  in  the  holes 
drilled  into  the  rails,  so  as  to  cause  no  high  re- 
sistance in  the  sections.  These  men  should  do  all 
the  bonding,  or  superintend  the  work  if  too  much 
for  them  to  do  in  person,  whether  it  be  ordinary 
everyday  repairs,  such  as  renewing  rails  and  frogs, 
or  the  relaying  of  new  rails. 

Each  cell  of  track  battery  should  be  renewed 
every  fourth  week.  This  renewal  to  consist  of  set- 
ting up  an  entire  new  cell,  as  may  be  directed.  In 
order  to  give  satisfactory  service  these  cells  should 
be  "patched"  the  second  week  after  renewal.  This 
is  to  be  done  by  removing  the  zinc  and  thoroughly 
cleaning.it,  removing  a  given  quantity  of  zinc  solu- 
tion and  replacing  it  with  clear  water.  Under  some 
very  favorable  conditions  these  rules  might  safely 
be  made  to  read  "renewal"  every  six  weeks  and 
"patching"  every  third  week.  2incs  should  have 
a  large  surface  exposed  in  these  batteries,  the  four- 
pound  circular  being  about  the  best.  These  zincs 
should  not  be  left  in  service  after  they  are  three- 
fourths  consumed. 

No  copper  should  remain  in  a  track  battery  in 
continuous  service  for  more  than  three  months.  It 
should  be  removed  and  thoroughly  dried.  The  cop- 
per collections  should  be  carefully  removed,  and 
on  some  subsequent  trip  it  can  be  restored  to  service. 

The  bluestone  should  be  carefully  washed  and 
screened  when  washing  these  cells.  All  copper  col- 
lections and  refuse  should  be  separated  from  the 
bluestone,  so  as  to  leave  it  in  first-class  condition. 

Whenever  practical  a  given  number  of  gravity- 
signal  batteries  should  be  installed  in  which  to  use 
the  zincs  removed  from  track  batteries.  This  is 
more  economical  than  to  sell  the  small  zincs  for 
scrap.  In  a  signal  battery  these  zincs  can  be  used 
until  they  are  ready  to  fall  apart 

A  better  plan,  however,  is  to  get  this  material  in- 
good  condition  and  turn  it  over  to  the  telegraph 
department  to  use  in  its  locals  or  mains. 

Every  division  which  does  not  exceed  75  miles 
of  double  track  should  be  in  charge  of  an  inspector 
or  foreman.  Such  persons  should  have  charge  of 
the  automatic-signal  force,  which  represents  the 
maintenance  of  the  division.  All  matters  relating 
to  maintenance  should  be  handled  by  him.  He 
should  be  held  directly  responsible  for  the  proper 
working  of  all  apparatus  on  his  division.  Where 
disk  signals  are  in  service  he  should  be  required  to 
renew  all  banners  when  they  become  faded,  see  that 
relay-contact  points  are  kept  clean  and  have  an 
even  and  perfect  contact  at  all  times;  that  all  relay 
points  break  properly;  that  the  adjustment  of  no 
instruments  is  made  without  his  personal  super- 
vision or  knowledge;  that  all  wires  are  kept  prop- 
erly fused  and  protected  against  lightning;  that  all 
ground  connections  are  in  perfect  order;  that  all 
batteries  are  properly  renewed  and  at  the  proper 
time;  that  all  alterations  or  changes  in  circuits  are 
done  properly,  so  as  to  be  safe  and  cause  no  unnec- 
essary stops  to  traffic.  He  is  also  responsible  for 
the  hiring  of  proper  men  to  maintain  the  system. 
He  should  report  to  the  division  superintendent  and 
to  the  signal  engineer. 

Inspectors  should  be  required  to  carefully  test  all 
circuits  with  a  milliammeter  or  some  other  suitable 
instrument  and  aim  to  keep  all  grounds  and  high 
resistances  removed  from  the  circuits.  Too  much 
lime  cannot  be  taken  to  give  these  matters  careful 
and  thorough  attention.  In  this  way  leaks  are  de- 
tected before  they  lead  to  crosses  or  other  defects 
in   the   circuits. 

Inspectors,  repairmen  and  batterymen  can  make 
good  use  of  their  time  while  going  over  their  ter- 
ritories by  watching  the  operation  of  the  various 
relays  and  signal  instruments.  Signals  should  at 
frequent  intervals  be  tested  by  using  some  means 
of  operating  the  signals  and  blocking  them  similar 
to  a  train  movement.  This  is  essential  to  finding 
many  troubles  and  removing  them  without  causing 
unnecessary  stops. 

All  apparatus  should  be  inspected  once  every 
month  and  a  report  made  showing  what  defects  were 
found  and  how  remedied.  Men  should  never  be  al- 
lowed to  ride  on  trains,  to  do  as  they  frequently 
report,  "inspect."  There  is,  however,  a  time  when 
it  is  advisable  for  such  a  trip,  and  that  is  in  stormy 
weather,  to  see  that  all  signals  are  clearing  prop- 
erly or  to  see  that  lights  are  properly  displayed. 
When  inspecting  on  foot  they  are  free  to  carefully 
scrutinize  every  piece  of  material  or  apparatus  which 
helps  to  make  up  the  system. 

Under  such  a  system  as  described  and  with  a 
similar  maintenance  force  the  very  best  results  will 
be  reached.  The  following  figures  show  an  average 
cost  for  the  service: 

Cost  per  sigml  per  year  (labor  and  material)    S52.00 

Cost  per  cell  of  track  battery  per  year  (material) 2.05 

Cost  per  cell  of  signal  battery  per  year,  with  indicators 

(material) -•■ 1.60 

Cost  per  cell  of  sigoal  battery  per  year,  without   indicators 

(material) 90 

Cost  per  cell  of  signal   battery    per    year,    gravity    cells- 

(material) 2  00 


The  Westbcro  and  Worcester  (Mass.)  Street  Rail- 
way company  has  been  incorporated,  with  capital 
stock  of  $60,000.  The  road  will  extend  from  Westboro 
to  North  Grafton.  The  directors  are  F.  S.  Coolidge, 
G.  R.  Damon.  E.  F.  Blodgett,  A.  F.  Brown,  F.  V. 
Bartlett,   E.   D.   Holbrook  and  L.   M.   Rice. 


Loss  of  Life  in   1899  by  Lightning.1 
By  Alfred  J.  Henry. 

The  loss  of  human  life  by  lightning  in  the  United 
States  during  1899  was  greater  than  for  any  pre- 
ceding year  for  which  statistics  have  been  collected. 

Five  hundred  and  sixty-two  persons  were  killed 
outright  or  suffered  injuries  which  resulted  in  death, 
and  820  persons  received  injuries  varying  in  severity 
from  slight  physical  shock  to  painful  burns  and  tem- 
porary paralysis  of  some  part  of  the  body. 

In  the  great  majority  of  fatal  cases  death  came 
quickly;  in  a  few  instances  only  did  the  patient  re- 
gain consciousness  after  being  struck.  On  the  other 
hand,  many  persons  were  struck  and  lendered  un- 
conscious for  a  time,  but  soon  rallied  from  the  shock 
and  regained  their  usual  health.  The  most  common 
form  of  disability  resulting  from  lightning  stroke 
appears  to  be  partial  paralysis  of  the  arms  and  legs. 

Many  apparently  remarkable  escapes  from  death 
were  chronicled  during  the  year.  In  several  cases 
the  clothing  of  the  person  struck  was  set  on  fire, 
the  body  scarred  and  burned,  yet,  strange  to  say, 
complete  recovery  followed.  This  apparent  im- 
munity from  death  on  the  part  of  some  persons  is 
not  easily  explained.  If  we  assume  that  the  current 
is  of  an  oscillatory  character,  that  is  to  say,  made 
up  of  a  number  of  rapid  discharges  and  recharges, 
we  might  argue,  from  the  analogous  case  of  a  wire 
conductor  the  interior  of  which,  in  the  case  of  very 
rapid  alternations,  may  be  almost  free  from  current, 
that  the  injury  to  the  human  body  would  naturally 
be  confined  to  the  surface.  Again,  we  might  ex- 
plain the  phenomenon  by  attributing  it  to  the  abil- 
ity of  certain  individuals  to  withstand  a  much  greater 
shock  than  others.  It  has  been  shown  that  among 
the  lower  animals  the  ability  to  resist  injury  varies 
widely  in  different  members  of  the  same  family,  and 
it  is  quite  probable  that  the  same  characteristic  holds 
in  the  case  of  man.  The  evidence  afforded  by  cases 
of  accidental  contact  with  wires  carrying  a  very 
high  voltage  is  inconclusive,  since  the  electrical  con- 
tact in  such  cases  is  quite  generally  imperfect  and 
rarely  the  same  for  any  number  of  occurrences. 
There  is  as  yet  much  uncertainty  as  to  the  maximum 
voltage  that  can  be  applied  to  the  human  body  with- 
out fatal  results. 

Some  anomalous  results  as  regards  the  visible 
effect  of  lightning  on  the  human  body  were  observed 
during  the  year.  In  some  cases  of  death  the  person 
struck  showed  scarcely  any  outward  marks  of  the 
discharge,  death  apparently  resulting  from  total 
collapse  of  the  cellular  tissues  of  the  body.  In  other 
cases  the  apparent  cause  of  death  was  manifest  in 
the  discoloration  and  burning  of  various  portions 
of  the  body.  One  of  the  most  singular  cases  in  this 
respect  was  that  of  two  brothers  who  were  killed 
while  driving  together  in  a  dog-cart.  They  were 
found  shortly  after  the  flash  lying  side  by  side  on  the 
road,  apparently  as  they  had  fallen  out  of  the  back 
of  the  vehicle.  The  elder  brother  had  no  external 
sign  of  injury.  The  younger  brother  presented  the 
following  appearance:  The  epidermis  was  burned 
over  the  chest  and  abdomen,  not  continuously,  but 
in  a  number  of  circular  holes  from  one-sixteenth  to 
one-quarter  of  an  inch  in  diameter.  The  metallic 
collar  stud  was  fused  and  the  skin  beneath  was 
deeply  burned.  The  back  from  the  neck  to  the  but- 
tocks was  burned,  but  less  severely  than  in  front. 
The  vest  and  shirt  were  charred,  but  the  waistcoat 
and  coat  were  uninjured.  The  ground  was  not  dis- 
turbed where  they  fell. 

The  zone  of  danger  from  a  stroke  of  lightning 
appears  to  be  somewhat  larger  than  is  commonly 
supposed.  In  the  ordinary  conception  of  a  lightning- 
flash  account  is  generally  taken  of  a  single  discharge 
from  cloud  to  earth  or  vice  versa,  with  a  diameter 
at  the  bounding  surface  between  earth  and  air  not 
exceeding  a  few  inches  at  most.  The  circumstances 
attending  fatalities  by  lightning  are  often  inexplica- 
ble, if  we  confine  ourselves  to  the  supposed  action 
or  influence  of  a  single  bolt.  Thus,  we  have  an  ac- 
count of  the  killing  of  a  span  of  horses  attached  to 
a  wagon,  and  a  man  in  the  rear  of  the  wagon,  while 
the  driver  in  front  was  not  seriously  injured.  Other 
cases  of  a  somewhat  similar  nature  confirm  the  belief 
that  not  one,  but  a  number  of  discharges  may  pass 
from  cloud  to  earth  or  vice  versa  within  a  com- 
paratively small  radius,  within  which,  however,  there 
may  be  small  areas  of  safety.  Photographs  of  the 
so-called  ribbon  flashes  show  that  at  times  the  dis- 
charge has  a  breadth  of  from  30  to  40  feet  at  the 
surface  of  the  earth.  Within  these  broad  paths  there 
appear  to  be  narrow  lanes,  which  are  apparently  free 
from  violent  electrical  disturbances.  A  person  who 
is  fortunate  enough  to  stand  in  one  of  these  lanes 
might  easily  escape  serious  injury,  while  others 
near  by  would  suffer  death. 

The  greatest  number  of  fatalities,  45  per  cent, 
occurred  in  the  open;  the  next  greatest  number, 
34  per  cent.,  occurred  in  houses;  n  per  cent,  oc- 
curred under  trees,  and  the  least  of  all,  nine  per 
cent.,  in  barns. 

The  greatest  number  of  fatalities  at  a  single  stroke 
was  five.  There  was  a  single  case  of  four  deaths 
from  a  single  stroke,  two  cases  of  three  deaths  and 
quite  a  number  of  cases  of  two  deaths  per  stroke. 

At  least  a  dozen  persons,  mostly  women,  were 
killed  either  in  the  act  of  stripping  clothes  from  a 
wire  clothesline  or  by  coming  in  close  proximity 
thereto  during  a  thunderstorm.  The  existence  of  a 
wire  clothesline  joining  a  neighboring  tree  and  the 

1.  From  the  Monthly  Wea  her  Review  (United  St-it^s  Govern 
ment).  Mr.  Henry  is  professor  of  meteorology  in  the  United 
Slates  Weather  Bureiu. 
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corner  <»f  the  house  is  a  source  of  danger.  It  wire 
i-  used  at  all,  it  should  not,  under  any  circumstances, 
tretched  within  50  feet  of  a  dwelling-house. 
Persons  in  a  house  during  a  thunderstorm  should 
avoid  chimneys  :uu\  open  windows.  Tile  middle 
of  the  room  the  safest  part.     In  tin  1 

--.Id  never  seek  the  shelter  of  trees.      Wire 
k  should  be  avoided.      If  on  horse- 
hark,   it    would  he   well  to  dismount   and   wait  until 

Tiie  greatest  number  of  fatalities   Fr  irn   ligh 

.  >   in    a   single    Sti  urred    in    1''- 1 

the  next  greater.  4'-  i"  Illinois;  the  greatest 

number  of  injuries  in  ate,   124,  als 

.-urred  in    Pennsylvania;   the  next  greatest,    103,   in 
New    York.     In    [he    last-named    state    the    ran.  -    1  >i 
killed  to  injured  was  1:4.5.     '"  Hlinois,  >m  the  othi  r 
hand.    in«>re    people    were    killed    than     injured,    the 
rati"   hen!--:    1  :o.S.l.     The   ratio    of   killed    to    injured 
for  the  whole  country  was   1: 
The  greatest  increase  in  the  number  of  fatal  casj  - 
compared  with  1898,  occurred  in  Illinois. 
were  also  material  increases  in   Pennsylvania, 
North  Carolina.  Minnesota  and  Michigan.  The 
i    decreases   were  noted  in   Texas.    New   'l  ork 
U  aba  ma. 
No  definite  conclusions  can  he  reached  a-  to  the 
cause    "f   the   increase    in  one   region   as  compared 
with  another.      The  number  of  thunderstorm  days  in 
Nebraska,   Iowa.  Minnesota,   Wisconsin  and  Michi- 
gan, in  [899,  was  considerably  greater  than  in  thepre- 
r,  and  there  was  also  an   increase  in   the 
bi  r  of  deaths  by  lightning.  En  Pennsylvania,  how- 
ever, where  the  increase  in  deaths  in  1899  over  189S 
was  about  140  per  cent.,  there  was  a  less  number  of 
thunderstorm  days  in  1S99  than  in  189S.    In  1S98  the 
number  of  fatalities    in    New   York   state   was  36; 
thunderstorm  days.   135.     In   1S99  the  fatalities  were 
23;  thunderstorm  days,  121.     The  fatalities  for  Penn- 
sylvania   in    1898   were   23;    thunderstorm    days.    142. 
The   fatal  it  i    ■  ■■    ■'■■■re  30;   thunderstorm  days, 

129.     It  would  seem,  therefore,  that  the  number  of 
fatalities  by  lightning  in  any  region  is  not  a  direct 
on  of  the  number  of  thunderstorm  days. 
In  both   Pennsylvania  and  Illinois,  where  the  in- 
crease in  deaths  in  1809.  as  compared  with  1S9S,  was 
pronounced,  there  was  an  exceptionally  large 
number  of  fatal  cases  in  May.     In  Illinois  there  was 
a  large  number  of  severe  storms  during  that  month; 
in    Pennsylvania   there    were   two   severe   storms   in 
the   western   part  of  the   state,  but   the  month,   as  a 
whole,    was    not    unusually    productive    of    thunder- 
■ 


Northwestern  Elevated  Road  Opened. 

After  long  delays,  caused  by  strikes  and  lack  of 
money,  the  Northwestern  Elevated  Railroad  com- 
pany formally  opened  its  line  to  the  public  on  May 
31st.  At  noon  two  trains  entered  the  Union  Loop 
and  proceeded  with  about  250  invited  guests  to  the 
terminus  of  the  line  at  Wilson  avenue.  Fifteen  min- 
utes later  the  general  public  began  to  use  the  line 
and  the  road  has  been  in  actual  operation  night 
and  day  since  then.  At  the  terminus  the  officials  of 
the  road  and  the  guests  sat  down  to  luncheon  in 
the  Sheridan  Park  station  of  the  Chicago,  Milwau- 
kee and  St.  Paul  road.  Afterward  short  addresses 
v.vre  made  by  Charles  T.  Yerkes.  President  Louder- 
back.  Judge  Brentano,  Commissioner  of  Public 
Works  McGann    and  others. 

The  passenger  traffic  on  the  road  has  been  quite 
heavy  since  the  opening.  It  is  estimated  that  80,000 
pa«    engers   were  carried  on   Sunday,  June    3d. 

The  completion  of  the  Northwestern  "L"  adds 
the  last  link  to  the  elevated  system  that  hinds  Chi- 
ogether.  The  mileage,  equipment,  daily  carry- 
ing capacity  and  cost  of  construction-of  the  various 
elevated  roads  in  Chicago,  computed  on  the  basis 
of  statements  made  by  officers  of  the  various  roads, 
are  as  follows: 

Number  I  tails 

Mileage,  ol  I  ars.  Capacity.  Cost. 

(.ako  Street g  135  60,000  S  6.000.000 

Metropolitan 15. 15  200  186,000  10.000,000 

Northwestern 6.41  117  75.000  6,000,000 

.South  Side 8  5  180  280,000  S.ooo.oon 

Union 2  ...            2,0,0,000 

Totals. ... ..41.06  662  601,000  s  12.000,000 


Illinois  Telephone  Association. 

About  50  fndependent  telephone  companies  of 
Illinois  wor<  represented  al  the  first  session  of  the 
annual  meeting  of  the  Illinois  Telephone  associa- 
tion, held  at  the  Palmer  House,  Chicago,  on  the 
afternoon  of  June  6th.  Dr.  I.  A.  Lumpkin,  presi- 
dent "I  the  .'  ociation,  presided  al  the  meeting. 
Steps  were  taken  to  incorporate  the  association  under 
the  laws  of  Illinois,  and  a  committee  was  appointed 
to  take  chai  ge  of  the  matter. 

Tin-  election  of  officers  for  the  ensuing  year  re- 
sulted :i>  follows:  President,  Dr.  I.  A.  Lumpkin, 
Mattoon;  vice-president,  F.  H.  Stamper,  Benton; 
secretary .  W.  B.  Burke,  I  >ecatur ;  treasurer,  E.  P. 
tfd  onnell,  Chicago;  member  executive  committee 
fndependent  Telephone  Association  of  the  United 
Stair.,  C.  W.  Kan-,  Chicago;  executive  committee; 
First  District,  F.  H.  Stamper,  Benton;  Second  Dis- 
trict, Thomas  W.  Wilson,  Springfield;  Third  Dis- 
trict, George  W.  Hughes,  Hume;  Fourth  District, 
I  I '  J01  lyn,  Sycamore;  Fifth  Disti  ict  I  r  Mi 
Connell,   <  !hi 


The  Telephone  Business  in  England. 

[From  the  London  Electrician] 

Mr.  Gaine's  statistics  at  the  National  Telephone 
company's  staff  dinner  last  Friday  [May  4th]  showed 
that  the  competition  in  store  for  the  company  has 

■1  decreased  the  magnitude  of  its  business.  The 
Company  now  owns  960  exchanges,  representing  up- 
ward of  176,000  subscribers'  telephones,  which  1-  one 
for  every  214  of  the  population  of  the  United  King- 
dom. During  the  year  the  net  increase  of  sub- 
scribers lias  been  21,000,  and  617  million 
messages  have  been  sent  (reckoning  on  the  basis  of 
one  conversation  equaling  two  messages).  In  view 
of  the  steps  which  are  being  taken  by  the  Postoffice 
and  by  certain  municipalities,  it  would  have  been 
it  tcresting  to  have  heard  how  the  advance  in  London 
itself,  and,  say,  Glasgow.  Manchester  and  Jrludders- 
lield,  compared  with  that  of  previous  years,  exclu- 
sive of  other  districts  in  which  no  more  serious  com- 
petition than  hitjierto  has  been  announced.  Mr. 
Game  gave  no  indication  of  what  the  future  policy 
1  f  the  company  is  to  be  with  regard  to  the  com- 
petition with  its  licensor,  but  he  could  not  restrain 
himself  from  directing  one  poignant  shaft  toward 
this  august  department.  Every  day  delays  of  from 
half-an-hour  to  two  hours  in  obtaining  trunk  con- 
nections were  complained  of,  owing  to  the  insuffi- 
ciency of  trunk  lines.  If,  said  Mr.  Gaines,  the  two 
millions  which  the  Postoffice  has  had  voted  for 
needless  competition  in  London  had  been  applied 
to  improving  the  trunk  service,  it  would  have  been 
spent  to  better  advantage. 

Much  was  said  as  to  the  complaints  made  by  ig- 
norant critics,  and  they  were  likened — hardly  with 
justice — to  the  criticisms  leveled  at  our  generals  in 
South  Africa  and  at  the  War  Office.  Lord  Kelvin 
attributed  everything  unsatisfactory  to  the  unbusi- 
nesslike arrangements  of  the  users,  and  placed  a 
large  proportion  of  the  blame  on  the  genus  office 
boy.  .  Yet  there  is  no  doubt  that,  whether  we  are 
better  or  worse  off  in  that  respect  than  other  coun- 
tries, many  of  the  complaints  made  are  justified, 
and,  from  what  we  know  of  the  excellent  efficiency 
of  the  system  from  an  engineering  point  of  view, 
we  do  not  doubt  that  cases  of  negligence  of  the 
operating  staff  cannot  be  so  infrequent  as  is  desir- 
able. This  is  no  doubt  inseparable  from  a  huge 
business  employing  a  staff  of  some  10,000  or  11.000, 
but  we  cannot  but  think  that  it  would  be  minimized 
if  more  attention  were  given  to  the  organization  of 
the  complaints  department.  Cannot  the  subscribers 
themselves  be  taught  to  make  their  complaints  in 
such  a  specific  way  that  the  cause  of  the  deficiency 
can  be  arrived  at  in  each  case?  With  an  organiza- 
tion as  complete  as  that  of  the  National  Telephone 
company,  a  complaint  made  by  a  calling  subscriber, 
giving  the  time  and  the  details  of  his  ineffective  de- 
mand, should  enable  the  company  to  trace  the  neg- 
ligent operator.  On  the  other  hand,  complaints  by 
the  called  subscriber  are,  in  consequence  of  the 
switching  arrangements  of  every  large  telephone 
system,  much  more  difficult,  if  not  impossible  to 
trace,  and  they  should  be  discouraged,  the  subscriber 
being  asked  to  devote  the  maximum  of  business- 
like method  to  the  complaints  of  failures  to  obtain 
connections.  By  thus  lessening  the  number  of  com- 
plaints to  be  sifted,  and  increasing  the  accuracy  of 
each  one.  an  amelioration  in  the  service  should  re- 
sult. 


Wireless   Telegraphy  and  the   Weather 
Bureau. 

The  Monthly  Weather  Review,  the  organ  of  the 
United  Stales  Weather  Bureau,  says:  "A  para- 
graph is  being  circulated  in  the  press  to  the  effect 
that  the  Weather  Bureau  is  utilizing  the  piano  wire 
that  is  used  as  kite  strings  in  developing  a  new 
method  of  wireless  telegraphy.  This  ingenious  in- 
vention of  the  daily  press  has  been  seriously  criti- 
cized by  other  newspapers,  and  it  is  perhaps  worth 
while  to  say  that  the  Weather  Bureau  has  as  yet 
done  nothing  of  the  kind.  Our  experience  in  the 
use  of  piano  wire  tor  kite  siring  has,  indeed,  served 
to  show  thai  currents  of  atmospheric  electricity  afc 
generally  flowing  along  the  wire  with  sufficient  force 
io  prevent  its  use  for  wireless  telegraphy.  In  fact, 
there  are  so  many  obstacles  to  be  overcome  in  the 
use  of  the  ordinary  Marconi  system  that  it  is  hardly 
proper  to  speak  of  what  has  been  done  with  other 
systems  until  the  prospect  of  thoroughly  useful 
practical  results  has  become  a  certainty  rather  than 
a  speculation.  Meantime,  however,  it  must  be  evi- 
dent to  all  that  the  country  expects  the  Weather 
Bureau  to  perfect  some  method  of  easy  communi- 
cation with  vessels  al  sea,  it  in  any  way  practicable, 
in  order  to  warn  them  of  storms  and  save  life  and 
property.  We  understand  that  some  German  steam- 
er-, are  already  systematically  using  the  Marconi 
system  to  announce  their  arrival  ami  departure,  hut 
il  may  he  easily  seen  that  the  great  desideratum 
is  a  system  of  wireless  telegraphy  so  simple  thai 
n  shall  commend  itself  to  the  use  of  all  no 'dons  (like 

the    Morse    system    of  telegraphy   and    the    Bell    telc- 

ph 1.   so   that   the   same   system  may   be   used  by 

all   vessels   thai   approach  our  .chores." 


Work  of  the  Signal  Corps  in  the  Philip- 
pines. 

Writing  in  March,  a  newspaper  correspondent 
gives  this  account  of  the  signal-service  work  in  the 
Philippine    Islands: 

The  Signal  Corps  of  our  army  in  the  Philippines, 
Colonel  Allen  at  present  commanding,  has  in  opera- 
tion to-day  1,551  miles  of  wire  on  Luzon  and  the 
Visayan  islands;  it  has  established  too  telegraph 
offices,  and  with  a  total  muster  of  331  men  and  21 
officers  this  department  handles  135,000  messages 
a  month,  the  messages  containing  from  20  to  1,000 
words  each.  Every  officer  on  the  system  receives 
daily  at  11  a.  m.  the  official  time  from  Manila. 

This  1,551  miles  of  wire  was  first  laid  in  the  wake 
of  our  advancing  soldiers,  thus  keeping  our  firing 
line  in  communication  with  coips  headquarters 
in  Manila.  Then,  when  time  permitted,  the  light 
copper  wire  used  for  quick  running  during  marches 
and  fighting  was  replaced  by  an  iron  wire  on  tem- 
porary poles,  and  eventually  this  second  wire  was 
replaced  by  a  heavy  iron  wire  well  strung  on  strong 
poles.  Thus  the  1.551  miles  of  wire  has  actually 
been  laid  three  times. 

Our  army  on  July  31st  of  last  year  had  but  129 
miles  of  wire  in  operation,  and  during  the  months 
of  August,  September,  October  and  November  320 
more  miles  were  added  to  this  original  129.  During 
December,  1899,  the  Signal  Corps  set  up  415  miles 
of  wire,  during  January,  1900,  402  miles,  and  during 
February,  285  miles,  these  figures  giving  the  total 
distance  in  operation  to-day.  The  central  office  of 
this  entire  system  is,  of  course,  in  Manila,  where 
eight  trunk  lines  converge,  and  preparations  arc 
making  to  receive  four  more  trunk  lines  this  month. 

There  is  a  commercial  cable  from  Manila  to  Ilo- 
ilo, on  Panay;  from  Iloilo  to  Negros  Island  and 
from  Negros  to  the  island  of  Cebu.  Our  wires  in 
these  Visayan  Islands  amount  to  120  miles.  From 
Iloilo  we  have  a  line  to  Capiz,  through  the  interior 
and  then  down  the  coast  back  to  Iloilo.  On  Negros, 
we  have  lines  north  and  south  to  Manalpa  and 
Jamanailan,  respectively.  On  Cebu  we  have  a  line 
from  Cebu,  the  capital  to  the  interior  to  the  town 
of    Karkat. 

Not  far  from  Cebu  are  the  islands  of  Samar  and 
Leyte,  recently  occupied  by  the  Forty-third  Regi- 
ment, under  Colonel  Murray;  these  latter  islands 
will  be  placed  in  communication  with  Manila  by 
running  a  cable  from  Cebu  to  the  island  of  Bohul. 
then  a  land  wire  across  Bohul,  again  a  cable  to 
Leyte  and  land  wires  to  the  prircipal  towns  thereon. 
From  Leyte  the  line  will  get  to  Samar  by  cable 
across  the  narrow  straits  of  San  Juanito,  and  in  Sa- 
mar it  .will  run  as  far  north  as  the  town  of  Calbayog, 
This  new  branch  will  be  about  250  miles  long. 

With  the  idea  of  eventually  placing  the  island  of 
Mindanao  in  communication  with  the  corps  head- 
quarters in  Manila,  a  cable  will  be  laid  from  the 
southern  end  of  Cebu  Island  to  the  northern  shore 
of  Mindanao.  From  the  landing  point  on  Min- 
danao wires  will  be  run  to  Cottabatto,  Illigan, 
Misamio  and  Nakajalar  Bay.  This  projection  will 
require  about  200  more  miles  of  wire. 

There  are  1,431  miles  of  wire  on  Luzon  and  the 
island  is  thoroughly  well  covered.  From  the  12 
trunk  lines  there  are  many  ramifications,  running 
into  practically  every  town  wdiere  we  have  garrisons. 
Going  south  from  Manila,  our  lines  entered  well 
into  Taybas  and  Laguna  provinces,  and  this  south- 
ern line  will  be  soon  extended  through  the  Cam- 
arines  provinces  north  and  south  and  into  Nueve 
Caceres,  Albay,  Legaspi  and  Sorsogon  on  the  south- 
ern end  of  Luzon.  From  Manila  north  the  long 
line  up  the  Cagyan  Valley  will  soon  be  completed 
and  then  Aparia,  on  the  extreme  northern  coast  of 
Luzon,  will  be  in  communication.  Another  line 
up  the  western  coast  of  the  island  already  extends 
as  far  north  as  the  town  of  Laoag. 

In  Manila  itself  the  Signal  Corps  operates  a  local 
system  of  wires  for  the  use  of  the  several  govern- 
mental departments  here  located,  as  well  as  an  of- 
ficial   telephone    system. 

The  Signal  Corps  has  had.  and  is  still  having, 
much  difficulty  in  securing  good  telegraphic  oper- 
ators. A  good  operator  can  do  pretty  well  at  home, 
and  this  service  in  the  Philippines  is  not  attractive 
enough  to  draw  good  men  from  good  positions  in 
the  United   States. 


Sealed  proposals  are  being  invited,  until  June  12th, 
for  installing  a  system  of  electric-light  wiring  in  the 
United  Stale-  courthouse  and  pi  stoffice  building  at 
Portland,  Maine.  Plans  ami  specifications  can  be 
obtained  upon  application  i"  the  Treasury  Depart- 
ment, Washington,  D.  G,  or  tin  custodian  of  the 
building. 


Rock  River  Electric  Railway. 

The  Illinois  and  Rock  River  Railway  company  was 
recently  incorporated,  with  a  capital  of  $1,000,000. 
The  purpose  of  the  company  is  to  build  a  line  of 
electric  railway  which  will  gridiron  the  northern 
portion  of  Illinois.  Chicago  capital  is  said  to  be 
back  of  the  enterprise,  the  incorporators  being  the 
following-named:  Kphraim  Banning,  Thomas  Ban- 
ning, T.  C.  Mac  Millan,  A.  F.  Milliken  and  G.  E. 
Plumb.  The  immediate  purpose  of  the  company  is 
to  build  a  line  64  miles  long,  running  from  Ster- 
ling t.>  Rockford,  along  the  Rock  River.  Survey 
for  the  proposed  line  will  begin  soon,  and  it  is 
said  that  the  road  will  be  open  for  traffic  not  later 
than  next  spring.  Later  the  line  will  be  extended 
to  reach  Beloit  and  Janesville,  and,  possibly,  other 
Wisconsin  points,  including  Milwaukee.  From 
Rockford,  if  plans  are  carried  out,  the  road  will 
ultimately  run  east  through  Elgin  to  Chicago  and 
wesi  through  Freeport  to  Galena.  It  is  said  that 
( i.  E.  Plumb  will  be  marie  president  of  the  company, 
T.  C  Mac  Millan  vice-president,  A.  F.  Milliken  sec- 
retary and   Ephraim  Banning  general  counsel. 
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CORRESPONDENCE. 


The  News  in  England. 

London,  May  21. — Electricity  for  lighting  and  mo- 
tive purposes  is  going  ahead.  A  number  of  mu- 
nicipal corporations  have  made  a  profit  from  their 
electric-lighting  departments  during  the  last  12 
months,  and  steps  are  being  taken  in  several  towns 
to  lay  down  electric  tramways. 

On  Friday,  for  the  first  time,  the  Metropolitan 
Railway  company  presented  for  inspection  its  sys- 
tem of  electric  traction.  A  week's  trill  established 
the  train  as  a  train  in  being,  and  to-day  it  is  at  the 
service  of  the  public  and  is  working  as  smoothly, 
as  completely,  as  though  the  electrical  system  on 
the  underground  railway  had  been  a  fact  for  months. 
The  train,  apart  from  the  fact  that  it  is  enabled  to 
dispense  with  the  steam-locomotive  engine,  differs 
little  from  any  ordinary  train.  It  begins  with  a 
glass  box,  in  which  the  motorman  operates  the  con- 
troller. Forming  part  of  the  coach  in  which  is  the 
motorman's  box  is  a  compartment  for  passengers, 
built  on  the  American  plan,  with  low-backed  seats 
and  a  central  passage.  That,  however,  is  a  compart- 
ment by  itself.  The  rest  of  the  train  consists  of  the 
ordinary  everyday  carriages,  first,  second  and  third- 
class,  according  to  custom.  In  all  its  capacity  is  for 
312  passengers.  At  present  this  is  the  only  train 
on  the  Metropolitan  worked  by  electric  traction,  and 
is  an  experiment,  but  there  may  come  a  time  when 
the  whole  underground  system  may  be  run  without 
its  present  choking  tunnels  and  belching  ventilators. 

The  subway  at  the  Royal  Exchange,  city,  which  is 
in  course  of  construction  by  the  Electric  Traction 
company,  was  the  scene  of  a  fire  on  Friday.  The 
flames  involved  some  50  feet  of  the  subway,  but 
water  from  a  powerful  city  hydrant  resulted  in  the 
outbreak  being  effectually  checked  after  half  an 
hour's  work. 

A  fire  also  broke  out  in  the  Electricity  Palace  at 
the  Paris  exhibition  on  Tuesday.  The  damage  runs 
into  many  thousands  of  dollars.  Worse  than  the 
destruction  of  property,  however,  is  the  delay  the 
accident  will  cause  in  the  electrical  section.  The 
''waterworks"  are  to  consist  of  luminous  fountains  of 
great  beauty,  and  they  are  to  be  accompanied  by 
electric  projections.  One  of  the  large  switchboards, 
connecting  some  2,400  wires,  caught  fire,  but,  hap- 
pily, one  oi  the  workmen  who  were  finishing  the 
electric  fittings  noticed  a  smell  of  burnt  india-rub- 
ber and  gave  an  alarm. 

The  secretary  of  the  Associated  Chambers  of 
Commerce  of  the  United  Kingdom  has  received  a 
communication  from  the  postmaster-general,  to  the 
effect  that  the  obstacle  to  the  establishment  of  tele- 
phonic communication  with  countries  other  than 
France  has  consisted  in  the  fact  that  it  has  not  hith- 
erto been  found  possible  to  devise  a  type  of  cable 
which  would  render  conversation  practical  across 
stretches  of  water  much  wider  than  the  Straits  of 
Dover.  Under  the  circumstances,  the  postmaster- 
general  is  unable  to  hold  out  the  prospect  of  the 
establishment  of  telephonic  communication  with  the 
continent  generally  at  an  early  date,  but  he  prom- 
ises to  give  the  matter  his  best  attention,  and,  mean- 
while, he  is  negotiating  with  the  French  and 
Belgian  administrations  with  a  view  to  the  estab- 
lishment of  a  telephone  service  through  France  to 
Brussels  and  Antwerp. 

Advocates  of  municipal  ownership  are  congratu- 
lating themselves  upon  the  success  of  the  tramways 
at  Hull.  Under  the  ow-nership  of  a  private  company 
the  tramways  never  paid,  and  five  or  six  years  ago 
they  were  bought  by  the  corporation.  Since  then 
the  corporation  has  spent  $1,500,000  on  the  recon- 
struction of  the  lines  for  electric  traction,  and  now 
there  is  good  service  all  over  the  town.  The  new 
tramways  have  only  been  in  working  order  for  about 
10  months  and  the  net  profit  in  the  period  is  esti- 
mated at  $50,000.  The  fares  have  been  reduced,  and 
the  employes  have  higher  wages  and  shorter  hours. 

Distressful  and  poor  as  Ireland  is  acknowledged 
to  be,  she  can  jet  lead  the  capital  city  of  the  empire 
in  one  respect  at  least.  Dublin  has  a  rapid  train 
service,  while  London's  system  is — well,  not  rapid. 
Indeed,  complaints  are  made  that  the  cars  travel  too 
quickly  across  the  St  George  Channel,  and  that  the 
president  of  the  Board  of  Trade  should  insist  upon 
the  attachment  of  speed  indicators  to  the  tram  cars. 

A  bill  came  before  the  select  committee  of  the 
House  of  Commons  on  Thursday,  in  which  the  City 
of  London  Electric  Lighting  company  sought  to 
release  itself  from  certain  obligations  imposed  upon 
it  by  the  corporation.  Under  an  act  passed  in 
1S93.  the  company  is  bound  to  maintain  certain  re- 
serve and  depreciation  funds,  and  to  this  it  submitted 
so  long  as  it  had  the  exclusive  right  of  private  light- 
ing of  the  city.  Since  the  Strand  company  has  been 
let   in   the   City   of   London    company   feels   that   it 
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ought  to  be  released.  The  committee  took  the  same 
view  and  found  the  preamble  of  the  bill  proved. 

The  International  Tramways  and  Light  Railways 
Exhibition,  which  will  be  held  at  the  Royal  Agri- 
cultural Hall,  from  June  23d  to  July  4th,  promises 
to  be  a  big  success.  The  exhibition  has  been  ar- 
ranged with  the  object  of  enabling  municipal  and 
other  authorities  to  examine  the  latest  apparatus  de- 
signed for  the  equipment  of  mechanical  tramways. 
Many  important  exhibits  will  be  made  by  American 
firms,  and  a  most  interesting  collection  of  all  kinds 
is  assured. 

Committees  of  both  the  House  of  Lords  and  the 
House  of  Commons  during  the  last  week  have  been 
"considering  a  number  of  electrical  bills.  The  most, 
important  is  that  of  the  electric  express  railway,  be- 
tween Liverpool  and  Manchester.  Public  attention 
has  been  called  to  this  bill,  from  the  fact  that  it  is 
proposed  to  run  the  trains  at  a  speed  of  110  miles 
an  hour.  W.  H.  B. 

New  York  Notes. 

New  York,  June  2. — The  first  long-distance  run 
of  the  Automobile  Club  of  America  started  this 
morning  at  half  past  seven  from  the  Waldorf-As- 
toria. The  destination  of  the  club  was  Philadel- 
phia, and  it  is  expected  that  the  party  will  return 
to-morrow.  Twenty  machines  started  on  the  trip, 
iS  of  them  being  driven  by  members  of  the  Auto- 
mobile Club.  There  were  10  automobiles  run  by 
steam,  eight  by  gasoline  and  two  electric  vehicles, 
one  of  the  last-named  being  the  Riker  carriage  that 
won  the  50-mile  race  for  the  Blanchet  cup  on  April 
14th.  George  F.  Chamberlain,  president  of  the  club, 
was  the  first  to  reach  Philadelphia.  He  had  a  gaso- 
line vehicle  and  arrived  in  front  of  the  Hotel 
Belleview  at  7:22  p.  m. 

Although  Contractor  John  B.  MacDonald  origi- 
nally announced  that  the  contract  for  furnishing  the 
structural  steel  and  iron  for  the  Rapid  Transit  rail- 
road had  been  awarded  to  the  Carnegie  Steel  com- 
pany, the  contract  has  been  finally  executed  with 
the  American  Bridge  company.  This  latter  com- 
pany was  recently  organized,  with  a  capital  stock 
of  $70,000,000,  as  the  result  of  the  consolidation  of 
25  large  bridge-building  concerns,  of  which  the 
Carnegie  company's  Keysjone  Bridge  Works  was 
one.  Now,  that  the  contract  has  been  awarded,  it 
is  expected  that  actual  work  on  the  subway  will 
progress  rapidly.  The  contract  calls  for  21,729 
tons  of  steel  beam,  20,147  tons  of  riveted  steel,  23,- 
168  tons  of  steel  viaduct,  245,514  feet  of  rails  for 
tracks  in  the  subway  and  59,666  feet  of  rails  for 
tracks  on  the  viaducts.  The  contract  price  is,  ap- 
proximately, $6,000,000. 

The  Rapid  Transit  Construction  company  has  let 
sub-contracts  to  John  Shields,  who  is  to  build  the 
Broadway  section  of  the  tunnel  from  One-hundred- 
and-fourth  street  to  One-hundred-and-twenty-fifth 
street,  and  to  Hayes  Brothers,  who  have  the  section 
between  Eighty-second  and  One-hundred-and- 
fourth  streets.  Sub-contractor  McCabe,  who  has 
already  broken  ground  at  One-hundred-and-thirty- 
third  and  One-hundred-and-fifty-seventh  streets  on 
Broadway,  has  secured  permits  for  opening  the 
street  at  One-hundred-and-sixty-ninth  and  One-hun- 
ch ed-and-eighty-first  streets,  and  in  another  week 
will  begin  at  these  two  points  to  sink  vertical  shafts 
100  feet  in  depth  through  the  solid  rock  of  Wash- 
ington Heights.  These  shafts,  primarily,  will  be 
made  use  of  in  the  construction  work  on  the  two 
miles  of  rock  tunnel  from  One-hundred-and-thirty- 
seventh  street  to  Highland  avenue,  and  later  on 
will  be  enlarged  and  used  on  shafts  for  passenger 
elevators  between  the  surface  stations  and  the  tracks 
in  the  tunnel. 

An  auto-truck  for  heavy  trucking  made  its  ap- 
pearance in  active  service  this  week.  It  is  an  elec- 
tric vehicle  and  carries  four  tons  at  a  speed  of  six 
miles  per  hour.  It  weighs  8,800  pounds,  including 
the  battery  equipment,  which  has  the  capacity  of  a 
25-mile  drive  on  each  charge  over  level  asphalt  or 
macadam,  with  a  nominal  power  of  10  horsepower, 
which  can  be  worked  up  for  a  short  time  to  20 
horsepower.  It  is  probably  the  largest  automobile 
that  has  ever  been  built  in  this  country. 

Mr.  G.  Marconi  arrived  here  to-day  on  the  Ameri- 
can liner  St.  Paul.  While  in  this  country  he  will 
make  some  important  experiments  connected  with 
the  commercial  use  of  wireless  telegraphy.  He  said 
that  at  present  he  was  not  ready  to  speak  for  pub- 
lication concerning  the  experiments,  and  he  thought 
he  had  nothing  to  say  now  of  any  great  public  in- 
terest. He  expects  to  remain  in  New  York  about 
10  days.  He  came  here  in  order  to  attend  to  some 
business  matters  which  required  his  presence  in  this 
country. 

One  of  the  local  papers  states  that  within  a  short 
time,  it  is  expected,  all  the  electric-light  and  gas 
plants  in  the  borough  of  Queens  will  pass  into  the 
possession  of  the  Consolidated  Gas  company.  Re- 
cently the  Jamaica  Electric  Light  company  of  Ja- 
maica and  the  Electric  Illuminating  and  Power  com- 
pany of  Long  Island  City  were  acquired  by  the  Con- 
solidated company,  which,  it  is  asserted,  will  soon 
purchase  the  New  York  and  Queens  gas  and  elec- 
tric-light plants  at  Flushing  and  Newtown.  The 
price  of  the  various  plants,  it  is  estimoted,  will 
amount  to  about  $2,000,000.  These  properties  were 
absorbed  shortly  after  consolidation  by  the  General 
Electric  company  of  Philadelphia,  which  owns  and 
operates  the   New  York  and   Queens   County  elec- 
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trie  railway,  the  North  Shore  electric  railway,  and 
a  line  that  runs  from  Jamaica  to  Far  Rockaway. 
It  is  thought  probable  that  a  sale  of  this  company  s 
railway  holdings  may  follow.  From  what  can  be 
learned  it  is  the  intention  of  the  purchasers  to  sup- 
ply the  different  villages  from  the  great  electric 
and  gas  plant  now  in  course  of  erection  in  Astoria 
and  opposite  Berrians  Island. 

Paul  M.  Hertzog,  receiver  of  Joseph  Ryan,  has 
been  granted  a  verdict  for  $150,000  in  the  Supreme 
Court  against  the  Municipal  Electric  Light  company. 
Ryan  was  a  furniture  dealer  in  Brooklyn,  and  in 
1892  installed  electric  light,  the  defendant  company 
supplying  the  lights  and  installation.  The  building 
was  burned  down  in  January,  1S93,  and  Ryan*  went 
into  the  hands  of  a  receiver.  His  receiver  then 
brought  suit,  contending  that  the  fire  was  the  result 
of  defective  insulation.  It  was  testified  that  sparks 
were  seen  coming  from  a  cornice  and  that  they 
dropped  on  some  mattresses  and  caused  the  fire. 

The  forty-ninth  annual  meeting  of  the  American 
Association  for  the  Advancement  of  Science  will 
be  held  at  Columbia  University,  from  June  23d  to 
30th.  The  association  headquarters  will  be  in 
Schermerhorn  Hall,  and  the  headquarters  of  the 
council  of  the  association  will  be  at  the  Hotel 
Majestic.  At  the  first  general  session  of  the  asso- 
ciation, on  Monday,  June  25th,  addresses  of  welcome 
will  be  made  by  Governor  Roosevelt,  Mayor  Van 
Wyck  and  President  Low.  _    M.  L.  G. 
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Ottawa,  June  2.— The  Montreal  Cotton  company 
has  asked  tne  town  of  Valleyheld,  Que.,  tor  a  bonus 
ot  $50,000,  to  assist  the  company  in  extending  its 
wonts,  in  return,  the  company  agrees  to  employ  a 
large  number  ot  men  and  to  supply  the  town  with 
electric  light  and  power. 

The  Smith's  .balls  Electric  Light  company  of 
Smith's  balls,  Ont.,  will  build  an  addition  to  its 
power  house  and  also  will  install  new  apparatus. 

A  by-law  authorizing  the  corporation  01  the  town 
of  Mornsburg,  Unt.,  to  acquire  water  privileges 
and  construct  electnc-hght  and  power  plants  nas 
been  voted  upon  and  adopted  by  tne  ratepayers. 

Some  50  men  and  a  number  of  horses  have  been 
sent  down  to  the  north  shore  of  the  St.  Lawrence 
to  complete  the  construction  of  the  government  tele- 
graph line  trom  River  Romaine,  Que.,  to  the 
btraits  of  Belle  Isle.  It  is  expected  that  the  work 
will  be  finished  about  the  end  of  July.  The  total 
length  ot  the  line  will  be  lully  900  miles. 

;vt  the  meeting  ot  the  Royal  Society  of  Canada, 
held  at  Ottawa,  a  paper  was  read  by  Sir  James  brant, 
M.  D.,  of  Ottawa,  m  the  geographical  and  biological 
sciences'  section,  explanaiory  01  a  new  use  for  elec- 
tricity. 'I he  subject  of  the  paper  was  "The  Cen- 
tral iNeurons  in  Relation  to  Memory  and  Electricity." 
Sir  James  explained  that  the  brain  neurons' and 
cells,  like  the  cells  in  other  tissues  of  the  body,  as 
years  pass  on,  give  evidence  of  lessening  power  and 
activity.  The  line  of  present  investigation  demon- 
strates that  the  electric  current  through  the  brain 
rotates  its  molecules  to  such  a  degree  as  to  produce 
a  most  noticeable  physiological  response,  in  the  di- 
rection of  improved  memory.  This  is  an  original 
line  of  investigation. 

A.  A.  Dion,  manager  of  the  Ottawa  Electric  com- 
pany and  president  of  the  Canadian  Electrical  asso- 
ciation, has  just  returned  from  Chicago,  wrhere  he 
was  in  attendance  at  the  meeting  of  the  National 
Electric  Light  association.  While  away  Mr.  Dion 
visited  some  of  the  leading  American  electrical  man- 
ufactories, making  arrangements  for  the  purchase  of 
new  machinery,  of  increased  capacity  and  modern 
build,  for  the  Ottawra  Electric  company.  A  new 
generator,  of  S,ooo  lights'  capacity,  has  already  ar- 
rived in   Ottawa  and  is  being  set  up. 

Mayor  Macdonald  of  Toronto,  Ont.,  has  announced 
that  he  will  stand  again  for  the  mayoralty  on  the  plat- 
form of  municipal  ownership  of  public  utilities.  He 
takes  the  ground  that  the  taxpayers  should  not  pay 
interest  on  watered  stocks,  the  value  of  which  is 
derived  from  privileges  granted  by  the  whole  com- 
munity. Mr.  Macdonald  has  not  taken  this  stand 
without  investigating  the  subject  of  natural  monopo- 
lies, and  some  of  the  facts  he  adduces  in  support 
of  the  position  he  takes  are  highly  instructive  and 
suggestive,  especially  with  reference  to  the  telephone 
and  electric  street-railway  services. 

During  the  early  part  of  next  fall  there  will  be 
completed  at  Britannia,  five  miles  from  Ottawa,  one 
of  the  finest  waterpowers  in  Canada,  which  will  give 
the  Canadian  capital  a  pre-eminent  position  in  the 
matter  of  electric  power  among  the  cities  of  the 
Dominion,  and  will  offer  greater  inducements  to 
manufacturers  seeking  a  location  for  cheap  electric 
power  than  is  offered  by  any  other  Canadian  city. 
The  city  of  Hamilton,  Ont.,  has  just  sprung  into 
prominence  and  is  looked  upon  as  the  Birmingham 
of  Canada,  because  of  the  facilities  it  has  been  able 
to  afford  manufacturers  in  this  particular.  But  the 
completion  of  the  electric-power  plant  of  the  Met- 
lopolitan  Power  company  will  place  Ottawa  in  the 
van  in  the  matter  of  cheap  power.  When  active  op- 
erations were  begun  at  Britannia,  about  a  year  ago, 
the  task  seemed  an  enormous  one,  as  such  an  im- 
mense cutting  had  to  be  made  through  solid  rock, 
and  the  work  w-as  considered  one  of  the  most  ex- 
tensive ever  undertaken  in  these  parts.  By  July 
next  it  is  expected  that  the  building  of  the  power 
house  will  begin,  and  before  snow  flies  the  Metro- 
politan company  confidently  anticipates  that  it  will  be 
in  a  position  to  supplv  electric  power. 
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The  shareholders  of  the  Dominion  Cotlon  Mills 

company,    whose    principal     mills     are    situated    at 

Hochelaga,   Que.,   recently   decided  to   increase   its 

n  additional  $1,000,000,  in  order  to  coyer 

improvements,  the  chief  oi  which 

is  in  respect  to  the  utilization  of  electrical   energy. 

'J  his    great    improvement    consists    in    the    installa- 

if  electric  power  in  place  of  steam,  and  also  in 

ging  the  heating  system  from  steam  coils  to  the 

Sturtevant   system.    Some  idea   of  the  amount    of 

power   needed  to  drive  the  immei  of  this 

niy   may   be  gathered  from  the   fact    that   the 

boilers  consumed  a  yearly  average  of  10.000  tons  of 

The  contract    recently   entered   into    between 

the  company  and  the  Chambly  Power  company  -  alls 

for  the  delivery  of  3.000  electric  horsepower.     The 

power  comes  to  the  mills  in  16  copper  wires,  half 

an  inch  in  thickness.     The  electric  motors  are  placed 

in  two  specially  for  this  purpose,  on 

■  nth  side  of  the  mills,  and  constructed  of  brick. 

stone  and  marble.     They   are   six   stories  high,   the 

ry  being  used  for  the  switchboard  and  office. 

From  this  point  the   power  used   in  each   tower   is 

controlled.     On  the  other  fiats  are  four  motors,  one 

of  them  supplying  power  to  the  half  of  two  fiats. 

while  the  other  three  supply  half  of  one  flat  each. 

Several  smaller  motors  are  distributed  throughout 

the  other  parts  of  the  mill   for  elevators,  etc.,   the 

large   motors  being  of  250  to  350  horsepower  ca- 

each.  and  the  small  ones  10  to  20  horsepower. 

The  advantages  gained  by  the  use  of  electricity  in 

this  way.  over  the  use  of  steam,  arc  cheapness  and 

greater  control,  it  being  now  possible  to  shut  down 

any  part  of  the  mill  without  interfering  with  other 

fictions,   whereas,    previously,   a   shutdown   of   one 

part  affected  the  whole  mill.  W. 

From  the  Buckeye  State. 

umbus,  Ohio,  June  2. — The  Columbus  Electric 
Light  and  Power  company  has  submitted  a  proposi- 
tion to  the  director  of  public  safety  to  light  the 
city  of  Columbus.  The  authorities  are  still 
considering  the  matter  of  a  municipal  plant. 

The  Ohio  Valley  Electric  Railway  company  will 
stretch  a  feed  wire  across  the  Ohio  River,  between 
Ashland  and  Coal  Grove,  so  that  in  case  an  accident 
should  happen  the  current  can  be  turned  onto  the 
the  entire   line  from   either   plant. 

A  number  of  farmers  have  filed  a  protest  with 
the  commissioners  of  Franklin  County  against  the 
granting  of  the  right-of-way  to  the  Columbus,  Lon- 
don and  Springfield  Electric  Railway  company 
along  the  National  road,  on  the  grounds  that  many 
<>i  the  consents  filed  with  the  board  are  not  genuine. 
The  National  Traction  company  is  fighting  for  the 
•ight-of-way. 

Both  the  Columbus  Street  Railway  company  and 
the  new  Central  Market  Railway  company  are  try- 
ing for  a  franchise  on  Parsons  avenue,  which  reaches 
the  southern  limits  of  this  city.  The  Columbus  and 
Lancaster  line  will  come  in  over  that  route,  if  the 
old  company  gets  the  franchise. 

The  Lima  Electric  Light  company  has  returned 
to  the  use  of  coal,  after  using  gas  a  time  for  fuel, 
and  now  the  city  authorities  are  trying  to  pass  an 
ordinance  to  abate  the  smoke  which  the  plant,  situ- 
ated in  the  central  portion  of  town,  causes. 

Manager  W.  L.  Truesdale  of  the  Postal  Telegraph- 
cable  company  opened  up  his  new  offices  in  Co- 
lumbus yesterday.  He  now  has  complete  offices 
with  all  modern  conveniences. 

A  new  railway  line  has  been  projected  between 
Lisbon  and  the  towns  of  Salem  and  East  Liverpool, 
this  state.  Messrs.  Healey  and  Hefton  of  the  East 
Liverpool  Electric  Railway  company  have  secured 
a  franchise  through  the  town  of  Lisbon  for  the  line. 

The  light  plant  at  Hamilton,  Ohio,  was  damaged 
by  lightning  last  Sunday.  Some  of  the  cars  on  the 
Southern  Ohio  Traction  company's  line  were  dam- 
aged at  the  same  time,  the  motors  being  burned  out. 

Judge  Neilan  of  Hamilton  has  established  a  pre- 
cedent in  Ohio  which  had  never  been  created  in  the 
state  before.  David  Witter  brought  suit  for  $2,000 
damages  against  the  Cincinnati  and  Miami  Valley 
Traction  company,  because  his  horse  became  fright- 
ened at  a  motor  car.  and  in  running  away  injured 
him.  A  demurrer  was  filed  to  Wittcr's  petition,  al- 
leging that  it  bad  been  held  in  other  states  that  an 
electric  car  has  just  as  much  right  in  a  public  high- 
way as  a  bicycle  or  a  traction  engine,  and  that  it 
is  not  compelled  to  stop  when  a  horse  happens  to 
frightened  at  it,  even  if  the  motorman  does 

1  Hi.  trouble  and  recognizes  the  difficulty  the  man 
ha-  in  managing  his  horse.  Judge  Neilan  sustained 
the  demurrer  and  dismissed  the  case  from  court. 

Because  of  the  numerous  fires  which  have  resulted 
of  late  from  defective  electric  wiring,  the  city  offi- 
1.1I  of  Columbus  have  been  discussing  the  advisa- 
bility "f  having  a  city  electrician  or  inspector,  whose 
duties  it  will  be  to  see  that  matters  of  this  kind  are 
I  ■  tys  in  proper  shape.  An  ordinance  was  drawn 
up  'iiie  time  ago.  creating  such  an  office,  but  it 
was  never  presented  to  the  City  Council  for  action. 

Robert  McCarter.  a  Columbus  boy.  has  accepted 
a  good  position  in  the  London  office  of  the  General 
Electric  company.  O.  M.  C. 
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The  Citizens'  Electric  Light  and  Gas  company 
has  been  incorporated  at  Ccnterville,  Iowa,  with 
$35,000  capital  stock. 

The  Edison  Electric  Light  company  of  Des 
Moines,  Iowa,  has  brought  into  use  two  additional 
dynamos,  owing  to  an  increased  business. 

English  capital  has  been  interested  in  the  pro- 
jected electric  line  between  Seattle  and  Tacoma, 
Wash.,  and  construction  will  proceed  at  once.  It 
i--  expected  to  have  the  line  in  operation  not  later 
than    the    first   of   the  year. 

1  k.  Anson  has  been  granted  a  franchise  at  Salem, 
Ore.,  for  the  installation  of  an  electric-light  plant. 
Mr.  Anson  was  formerly  manager  of  the  Salem 
Light  and  Traction  company.  After  selling  his  in- 
i'  resl  in  that  company  he  petitioned  the  council 
for  a  franchise  to  put  in  a  competing  plant.  After 
being  under  consideration  for  several  months  a 
substitute  franchise  has  been  passed. 

There  is  considerable  interest  in  River  Falls,  Wis., 
over  the  installation  of  an  electric-light  plant.  It 
is  suggested  to  develop  electric  power  from  the 
river. 

There  is  a  conflict  of  opinion  at  La  Crosse,  Wis., 
between  the  Edison  Light  and  Power  company 
and  the  Board  of  Public  Works.  The  company  se- 
cured consent  of  property  owners  along  the  levee 
and  proceeded  to  erect  poles  there,  without  making 
application  to  the  Board  of  Public  Works.  The 
board  served  notice  that  the  work  must  be  stopped, 
but  before  the  notice  was  served  the  work  was  done. 
Now  the  company  claims  it  is  a  matter  with  which 
the  board  has  nothing  to  do,  while  the  board  says 
that  it  has  supervision  over  poles  to  be  erected  any- 
where in   the  city. 

Two  Harbors,  Minn.,  will  vote,  on  June  12th,  on 
$15,000  bonds  to-  remove  the  electric-light  and  water 
systems  to  a  new  location,  and  to  make  improve- 
ments to  the  plant. 

Lightning  struck  the  power  house  of  the  light 
and  power  company  at  Fort  Dodge,  Iowa,  and 
burned  out  the  generator  and  wires.  The  accident 
tied  up  the  street-car  system.  One  quick-witted 
motorman  saved  his  car  by  removing  the  trolley 
from  the  wire. 

E.  E.  Mack  has  applied  to  the  council  of  Storm 
Lake,  Iowa,  for  an  electric-light  franchise. 

The  vigorous  complaints  by  the  citizens  of  St. 
Paul  over  the  very  liberal  franchise  granted  the 
Manhattan  Electric  Light  and  Power  company  re- 
sulted in  the  mayor's  veto  being  sustained.  A  sub- 
stitute franchise  was  passed,  which  required  a  five 
per  cent,  gross  earnings  and  other  conditions.  The 
company  promptly  served  notice  that  the  amended 
franchise  was  not  acceptable  before  the  document 
had  reached  the  mayor  for  his  approval  or  disap- 
proval. The  company  objects  to  the  provision  re- 
quiring the  expenditure  of  $50,000  this  year  and  $100,- 
000  within  the  two  years  following;  to  the  reduction 
of  the  life  of  the  franchise  to  20  years,  and  also  to 
reserving  the  right  of  the  council  to  fix  rates.  Com- 
menting on  the  last,  the  company  says  in  its  com- 
munication that  "it  would  be  hardly  possible  with 
such  a  provision  confronting  them  to  find  persons 
willing  to  invest  a  dollar  in  property,  thereby  placed 
at  the  mercy  of  popular  prejudice."  R. 
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Erie  City  Iron  Works  building  it  and  renting  it  to 
the  city,  rental  money  to  apply  on  the  purchase." 


PERSONAL. 


In  a  recent  issue  of  the  Journal  of  Electricity 
of  San  Francisco  are  some  tender  verses,  entitled 
"After  the  Battle,"  and  inscribed  to  the  late  Her- 
bert H.  Brooks.  They  were  written  by  Mr.  Brooks' 
mother,  Sarah  Warner  Brooks,  and  were  taken  from 
"The  Search  of  Ceres,"  a  volume  of  poems.  Mr. 
Brooks  was  the  general  manager  of  the  American 
Circular  Loom  company  and  died  last  summer  of 
consumption.  He  was  cheerful  and  brave  during 
a  lingering  illness.  In  the  mother's  truthful  phrase, 
he, 

With  steadfast  front,  and  pu'ses  calm  as  bold. 
Looked  smiling  in  the  ruthless  face  of  Death  ! 


Northwestern  Notations. 

Minneapolis,  June  2. — The  Dubuque  (Iowa)  Street 

Railwaj  company  has  begun  foundation  work  for  a 

power   house.     All   the   machinery  from 

the  Coulef  avenue  station  will  be  brought   to  the 

new  building,  which  adjoins  the  Star  electric  plant. 


ELECTRIC  LIGHTING. 

The  public  lighting  of  the  City  of  Mexico  is  ef- 
fected by  means  of  864  arc  and  120  incandescent 
electric  lights,  at  a  cost  of  about  $25,000  a  month. 

The  Treasury  Department  is  inviting  sealed  pro- 
posals, until  June  19th,  for  installing  an  electric-light 
and  power  plant,  including  engines,  generators  and 
switchboard, in  the  United  States  custom-house  build- 
ing at  St.  Louis.  Mo.  Specifications  and  plans  can 
be  obtained  upon  application  to  the  secretary  of  the 
treasury  or  the  custodian  of  the  building.  Requests 
for  plans  and  specifications  must  be  accompanied 
by  a  certified  check  in  the  sum  of  $to  as  a  guarantee 
that  the  plans  will  be  returned  to  the  department. 
The  amount  will  be  refunded  on  their  receipt. 

A  dispatch  frpm  Frankfort,  Ind.,  dated  June  4th, 
reads  as  follows:  "W.  R.  Hines  has  filed  an  injunc- 
tion suit  against  the  city  of  Frankfort  to  stop  the 
construction  of  the  municipal  electric-light  plant,  .on 
the  ground  that  the  cost  of  the  plant  would  exceed 
the  constitutional  two  per  cent,  of  taxable  property. 
The  city  has  the  power  house  completed,  all 
necessary  machinery  has  been  purchased,  poles  have 
been  erected  and  wires  strung  and  everything  would 
have  been  in  readiness  for  starting  the  plant  July 
1st.  The  members  of  the  City  Council  and  the  city 
attorneys  say  that  their  proceedings  have  been  along 
the  line  of  Supreme  Court  decisions,  and  they  have 
no  doubt  that  the  injunction  wiil  fail.  The  plant  is 
built   011  the  same  plan  as  that  of  Logansport,  the 


ELECTKIC  RAILWAYS. 

During  the  month  of  May  the  South  Side  Ele- 
vated Railroad  company  of  Chicago  carried  an  av- 
erage of  08,296  passengers  a  day.  This  is  an  in- 
crease of  S.joS,  or  14  per  cent,  over  the  number 
carried  in  May  last  year.  The  Metropolitan  West 
Side  Elevated  Railroad  company  averaged  86,288 
passengers  a  day  in  May,  an  increase  of  10,398,  or 
nearly  14  per  cent,  over  the  business  in  the  corre- 
sponding month  in   1S99. 

United  States  Consul  Bergh  writes  from  Gothen- 
burg, Sweden,  that  the  City  Council  has  decided  that 
the  city  itself  shall  build  and  run  the  new  electric 
street  railways.  In  all  probability,  the  proposed 
lines  will  be  extended  considerably,  and  more  rolling 
stock  and  other  material  will  be  needed  than  at  first 
estimated.  American  firms  intending  to  compete 
with  Swedish  and  German  manufacturers  should 
address  communications  to  Figge  Blidberg,  Esq., 
engineer,  manager  of  the  city  tramways,  Gothenburg. 

Gross  passenger  earnings  of  the  Chicago  Union 
Traction  company  in  May  were  $647,347.20,  an  in- 
crease of  $25,465.09,  or  four  per  cent,  over  the  earn- 
ings of  the  North  and  West  Chicago  systems  in 
the  corresponding  month  last  year.  Of  the  increase 
$15,830.44  was  derived  from  the  West  Chicago  lines 
and  $9,634.65  from  North  Chicago.  The  total  in- 
crease for  the  II  months  the  Union  Traction  com- 
pany has  had  control  of  the  lines  is  $400,497.65.  or  6.2 
per  cent,  over  the  business  in  the  corresponding  pe- 
riod a  year  earlier. 

The  project  for  another  subway  in  Boston  to  con- 
nect under  Washington  street  with  the  present  sub- 
way and  the  one  to  East  Boston,  on  which  work 
was  started  a  few  weeks  ago,  has  been  laid  aside  for 
a  year  at  least.  The  matter  has  been  the  subject 
of  many  petitions  and  much  remonstrance  locally 
during  the  last  three  or  four  weeks,  and  the  city  and 
state  officials  have  listened  patiently  to  a  large 
amount  of  oratory  on  the  issue.  The  committee 
on  metropolitan  affairs  in  the  Legislature,  however, 
gave  the  proposition  its  quietus  last  week  by  voting 
in  favor  of  referring  the  bill  to  the  next  General 
Court. 

The  A.  M.  Young  syndicate  has  purchased  the 
Derby  (Conn.)  Street  Railroad  company  for  the 
United  Gas  Improvement  company,  which  is  in  the 
field  for  purchasing  street  railroads  throughout  the 
state  of  Connecticut.  This  gives  the  United  Gas 
Improvement  company  control  of  a  complete  line 
from  Stamford  to  Winsted,  Conn.,  by  way  of  the 
Saugatuck,  the  Norwalk  Street,  the  Bridgeport 
Traction,  the  Shelton  Street,  the  Waterbury  Trac- 
tion and  the  Winsted  and  Torrington  lines,  together 
with  the  Derby  Street,,  the  new  acquisition.  It  is 
expected  that  extensions  will  be  made  connecting 
Derby  and  Waterbury. 

After  five  years  of  costly  litigation,  the  differences 
between  the  Lake  Street  Elevated  Railroad  company 
of  Chicago  and  William  Ziegler  of  New  York  were 
settled  out  of  court  on  June  2d.  The  check  for  the 
interest,  amounting  to  $172,000,  was  paid  over  to 
Mr.  Ziegler's  representatives  in  this  city  and  the 
bonds  were  settled  for  in  New  York.  With  this 
settlement  comes  an  end  to  the  receivership  pro- 
ceedings against  the  road  and  the  numerous  cross- 
suits  brought  by  the  company  against  the  owners 
of  the  unsealed  bonds.  The  litigation  began  back 
in  1895.  The  settlement  of  the  Ziegler  litigation  is 
said  to  bring  nearer  the  consolidation  of  all  the  ele- 
vated roads  of  Chicago. 

A  cable  dispatch  from  Berlin,  dated  June  3d,  says: 
"The  great  Berlin  car  strike  has  found  imitators  in 
several  big  cities  of  the  German  empire.  There 
have  been  car  strikes  recently  at  Stettin,  Halle, 
ptovince  of  Saxony,  and  Kassel,  and  yesterday  the 
tramway  employes  of  Cologne  began  to  strike.  The 
car  strike  at  Dantzic  has  been  lost  by  the  employes, 
and  the  prospects  for  the  car  strikers  at  Hanover 
are  very  dark  at  present.  At  Konigsbcrg  (eastern 
Prussia)  a  car  strike  is  imminent."  It  is  stated  that 
as  a  result  of  the  Berlin  strike  the  magistrate  of 
the  city  has  accepted  the  report  of  the  municipal 
railroad  committee  that  the  city  should  build  and 
operate  all  the  street-car  lines. 

On  the  proposed  electric  railway  to  be  built  in 
Belgium,  direct  from  Brussels  to  Antwerp,  it  is  pro- 
posed to  develop  a  speed  of  100  kilometers  (62.136 
miles)  an  hour.  This  will  permit  trains  to  make  the 
run  between  the  two  cities  without  stops  (27  miles') 
in  25  minutes.  It  is  predicted  that  very  shortly 
after  the  completion  of  the  road,  the  traffic  will  be 
so  heavy  as  to  necessitate  running  trains  every  five 
minutes  during  the  greater  part  of  the  day.  The 
carriages  will  be  divided  into  first  and  second-class 
sections.  Transportation  of  all  kinds  of  merchan- 
dise, as  well  as  registered  baggage,  will  be  positively 
excluded.  The  cost  of  construction  ami  equipment 
is  estimated  at  about  40,000,000  francs  ($7,720,000) 

Two  important  connecting  lines  of  the  Boston 
Elevated  Railway  company  are  about  ready  to  be 
Opened,  while  a  third  is  being  hurried  to  completion. 
The  first  line  will  rim  from  Washington  village  to 
Upham's  corner,  and  is  an  extension  of  the  line 
from  Dorchester  street  to  Broadway,  South  Boston. 
and  then  by  Atlantic  avenue  to  the  South  station. 
The  second  is  a  new  line  from  Commonwealth  and 
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Brighton  avenues  connecting  with  Chestnut  Hill  av- 
enue. The  third  line  is  that  being  built  on  Massa- 
chusetts avenue  and  Swett  street  from  Edward  Ev- 
erett Square  to  the  junction  of  Northampton  and 
Albany  streets.  Work  on  the  overhead  structure  of 
the  elevated  road  has  been  completed  on  Main  street, 
Charlestown. 

The  Waukegan.  Fox  Lake  and  Western  Railroad 
company  has  been  licensed  at  Springfield,  111.,  with 
a  capita!  of  $100,000,  to  operate  a  railway  with  any 
motive  power  except  steam.  This  company  is  said 
to  be  backed  by  eastern  capitalists,  whose  names  will 
not  now  be  given  out.  It  has  had  agents  at  work 
for  a  long  time  securing  a  route  for  an  electric  rail- 
way from  Waukegan  to  Fox  Lake,  and  has  been 
quite  successful.  Much  of  the  land  has  been  do- 
nated, so  the  right-of-way  will  be  principally  private. 
This  road,  if  built,  will  further  open  up  the  Fox 
Lake  region.  It  is  understood  that  if  the  road  meets 
with  success  its  promoters  have  further  plans  for 
extension  to  McHenry  or  beyond,  and  branch  lines 
to  interior  Lake  County  towns.  Robert  D.  Wynn, 
David  T.  Webb  and  Richard  Cole  are  named  as 
incorporators  of  the  company. 


AUTOMOBILES. 


William  K.  Yanderbilt,  Jr.,  is  reported  to  have 
attained  a  speed  of  50  miles  an  hour  in  a  test  re- 
cently of  a  new  French  (gasoline)  automobile  at 
Newport,   R.   I. 

By  the  breaking  of  an  axle  on  an  electric  cab  at 
Forty-fourth  street  and  Drexel  boulevard,  on  June 
2d.  tlnee  occupants  were  thrown  to  the  pavement  and 
slightly  injured. 

The  Chicago  Carette  company  is  planning  to  re- 
place its  horse  vehicles  with  steam  automobiles.  It 
is  said  that  one  of  the  new  vehicles  is  now  being 
manufactured  in  Chicago  by  the  Hartley  Motor 
company.  Fifty  cars  will  be  used  on  the  Carette 
company's  lines  and  the  same  number  of  steam- 
propelled  wagons  will  be  built  for  the  Metropolitan 
Express  company,  an  allied  concern. 

The  first  lot  of  electric  vehicles  sent  to  the  City  of 
Mexico  by  the  Mexican  Electric  Vehicle  company, 
which  holds  concessions  for  electric-coach  and  om- 
nibus service  in  that  city,  was  recently  delivered. 
Contractors  have  begun  work  paving  130  streets 
with  sheet  asphalt,  which,  with  the  level  character 
of  the  city  streets,  will  make  the  city  an  ideal  auto- 
mobile town.  Xew  \  ork  capitalists  are  said  to 
be  interested  in  the  electric-vehicle  business. 

The  Woods  Motor  Vehicle  company  of  Buffalo 
was  incorporated  with  the  secretary  of  state  of  New 
York  recently.  Its  capital  stock  amounts  to  $300,- 
coo.  and  the  directors  are  John  J.  McWilliams,  Rob- 
ert K.  Root,  William  R.  Huntley,  Frank  S.  Mc- 
Graw.  H.  H.  Hewitt.  Charles  R.  Huntley  and  Wal- 
ter R.  Cooke,  all  of  Buffalo:  Delancey  Rankine  of 
Xiagara  Falls;  Frederick  Nicholls  of  Toronto. 
Ont.;  W.  Seward  Webb  and  T.  Wesley  Allison  of 
Xew  York  city. 


PUBLICATIONS. 


The  Watson-Stillman  company,  New  York  city, 
is  distributing  a  catalogue  of  hydraulic  pumps,  which 
comprises  an  assortment  of  illustrated  sheets,  se- 
lected from  the  illustrations  of  hydraulic  tools  that 
are  manufactured  by  the  company. 

The'  B.  F.  Sturtevant  company  issues,  in  printed 
form,  a  paper  on  'The  Application  of  Mechanical 
Draft  to  Stationary  Boilers,'*  which  was  read  by 
Walter  B.  Snow  before  the  New  England  Cotton 
Manufacturers'  association  at  Boston,  April  26th. 

The  British  Electric  Works  company,  Birming- 
ham, England,  is  distributing  a  few  advance  sheets 
in  pamphlet  form  of  a  new  catalogue.  The  pam- 
phlet illustrates  some  of  the  well-known  Stellite 
electrical  accessories,  including  lampholders,  wall 
plugs,  cut-outs,  counter-weights,  switches,  terminals, 
etc. 

A  treatise  on  wood  preservation,  with  reports  of 
investigations  by  eminent  German  scientists  and  au- 
thorities  on  the   subject,   has    been    issued  by   the 
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Barschall  Impregnating  company,  31  Nassau  street, 
New  York  city.  Special  reference  is  made  to  the 
new  Hasselmann  system  of  impregnation,  which  is 
particularly  valuable  for  railroad  ties,  telegraph  and 
telephone  poles,  cross-arms,  pins,  etc. 

The  Emerson  Electric  Manufacturing  company  is- 
sues a  neat  little  catalogue  devoted  to  its  fan  motors 
and  ceiling  fans  for  alternating  current.  Illustra- 
tions are  given  of  different  styles  of  fans,  together 
with  descriptions  and  prices.  The  company  also 
publishes  two  new  bulletins,  one  on  dental  and  sur- 
gical air  pumps  and  motors,  and  the  other  on  pump- 
ing outfits  for  domestic  use,  with  alternating-current 
motors. 

Some  bulletins  relating  to  telpherage  systems  are 
being  distributed  by  the  Consolidated  Telpherage 
company,  20  Broad  street,  New  York.  Two  of  the 
circulars  treat  of  electric  overhead  transportation  by 
means  of  aerial  cableways.  Illustrations  of  different 
telphers  are  given,  together  with  descriptions,  and 
a  table  of  the  horsepower  necessary  to  propel  1,000 
pounds  at  various  speeds  and  up  various  grades. 
Other  circulars  describe  the  electric-tube  dispatch 
system  that  is  used  for  sending  merchandise,  mad 
and  express  through  tubes,  which  are  either  under- 
ground or  at  the  surface. 


TELEGRAPH. 


Lieutenant  John  B.  Blish,  the  navy's  principal 
electrical  expcit,  who  has  been  at  Newport  estab- 
lishing an  experimental  wireless-telegraph  station, 
has  been  ordered  to  proceed  to  Europe,  to  study 
submarine-cable  laying,  with  a  view  to  utilizing  his 
experience  in  the  construction  of  a  government  line 
to  Hawaii  and  eventually  to  Manila.  Lieutenant 
Blish  has  been  invited  by  the  Siemens  company  to 
accompany  the  cable  steamer  Faraday,  which  will 
lay  a  line  across  the  Atlantic  from  the  Azores  to  a 
point  on  the  Grand  Banks,  where  the  shore  end, 
already  laid  from  Heart's  Content,  will  be  picked 
up  and  spliced.  Before  the  voyage  begins  the  ofri-  . 
cer  will  spend  a  week  in  the  cable  factories  near 
London,  and  on  his  return  to  the  United  States  next 
fall  will  be  competent  to  advise  the  Navy  Depart- 
ment and  committees  of  Congress  on  all  phases  of 
the  cable  question. 


SPACE  TELEGRAPHY. 

Ten  naval  cadets  have  been  detached  from  duty 
on  board  the  New  York  and  Texas  and  assigned  to 
duty  with  the  torpedo  station  at  Newport.  They  will 
receive  instruction  together  with  10  older  officers  in 
wireless  telegraphy. 

It  is  reported  that  Russia's  naval  minister  is  so 
impressed  with  the  excellent  results  of  the  experi- 
ments with  Popolt's  system  of  wireless  telegraphy 
that  he  has  decided  to  equip  the  entire  Black  Sea 
fleet  with  that  apparatus. 

A  space-telegraphy  company,  with  a  capital  of 
2.000,000  marks  ($476,000),  was  recently  registered 
in  Hamburg,  German}-,  under  the  name  of  Braun's 
Telegraphie  Gesellschaft.  The  new  company  is  said 
to  be  connected  with  the  electrical  company  of 
Schuckert  &  Co.  of  Nuremberg.  Professor  Braun 
of  Strasburg,  who  has  given  his  name  to  the  com- 
pany, has  been  making  experiments  with  wireless 
telegraphy  at  Cuxhaven  since  last  spring. 


SOCIETIES  AND  SCHOOLS. 

The  Old  Time  Telegraphers'  association  and  the 
United  States  Military  Telegraph  Corps  will  hold 
their  joint  annual  convention  at  Minneapolis,  Minn., 
September  20th  to  22d. 

The  Massachusetts  Institute  of  Technology  of  Bos- 
ton has  completed  the  purchase  of  about  55,000 
square  feet  of  land  on  Trinity  place  and  Stanhope 
street.  The  exact  price  paid  for  the  property  is 
said  to  have  been  $259,050.  This  gives  to  the  in- 
stitute total  holdings  of  adjoining  parcels  of  99,225 
square  feet. 

During  the  week,  May  22d-26th,  11  students  of  the 
department  of  electrical  engineering  of  the  Uni- 
versity of  Illinois    visited  Chicago  on  a  tour  of  in- 
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spection  of  the  principal  electric-light,  power  and 
manufacturing  establishments,  in  company  with  Pro- 
fessor Aldrich.  The  students  also  had  an  opportu- 
nity of  hearing  many  of  the  interesting  papers  and 
discussions  at  the  National  Electric  Light  conven- 
tion at  the  Auditorium. 


ELECTRICAL  SECURITIES. 

The  board  of  directors  of  the  South  Side  Elevated 
Railroad  company  have  declared  a  quarterly  divi- 
dend of  three-quarters  of  one  per  cent.,  payable  on 
June  30th. 

The  Chicago  City  Railway  company  has  declared 
a  quarterly  dividend  of  three  per  cent.,  payable  June 
30th,  to  stockholders  of  record  June  15th.  Transfer 
books  close  June  16th  to  June  20th.  The  com- 
pany, by  vote  of  its  directors,  will  issue  $500,000  of 
stock  this  year. 

MISCELLANEOUS. 

Judge  Wheeler  of  the  United  States  Circuit  Court, 
New  York  city,  has  issued  an  interlocutory  decree 
in  the  magnetic-blow-out  case  of  the  Thomson-Hous- 
ton Electric  company  against  the  Bullock  Electric 
company  and  the  Bullock  Electric  Manufacturing 
company.  The  suit  involved  certain  claims  of  United 
States  letters  patent  No.  401,085,  issued  to  Elihu 
Thomson,  April  9,  18S9,  for  "Improvements  in  Elec- 
tric Arc-rupturing  Devices  and  Lightning  Arresters 
for  Electric  Power,  Lighting  Circuits,  etc,"  which 
are  held  good  and  valid.  The  defendants  are  held 
as  having  infringed  the  patent  and  are  enjoined  by 
a  perpetual  injunction  from  further  infringement. 
The  complainant  was  awarded  damages  and  costs. 


TRADE  NEWS. 


The  Electric  Appliance  company,  Chicago,  is 
sending  out  pamphlets  telling  all  about  the  line  of 
Wurts  lightning  arresters  it  is  agent  for.  If  the  com- 
pany has  overlooked  anyone  in  the  distribution  it 
will  be  glad  to  know  it. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals,  until  June 
12th,  for  furnishing  the  New  York  navy  yard  with 
a  quantity  of  motors.  Blank  proposals  will  be  fur- 
nished ^upon  application  to  the  Navy  Pay  Office,  at 
New  York,  or  the  bureau,  at  Washington,  D.  C. 

O.  M.  Carman  has  severed  his  connections  with 
the  Commercial  Electrical  Supply  company  of  St. 
Louis,  Mo.,  and  is  now  representing  the  well-known 
electrical  supply  house  of  Robert  L.  McOuat,  suc- 
cessor-to  Varney  &  McOuat  of  Indianapolis,  Ind. 
Mr.  Carman  for  years  has  been  a  favorite  in  the 
electrical  business,  and  his  many  friends  will  wish 
him  success. 


BUSINESS. 

The  Gregory  Electric  company  of  Chicago  reports 
business  exceptionally  good  for  this  time  of  the  year, 
its  works  being  fully  as  busy  as  during  the  rush 
times  of  last  fall.  Among  recent  shipments  of  the 
company  may  be  mentioned  the  following:  A  500- 
kilowatt  railway  generator  to  the  Syracuse  (N.  Y.) 
and  Suburban  Railway  company;  150-kilowatt  al- 
ternator, Chesapeake  Beach  (Md.)  Railway  company; 
150-kilowatt  alternator,  Ashland  (Wis.)  Electric 
Light  and  Street  Railway  company;  45-kilowatt  al- 
ternator, Biwabic  (Minn.)  Electric  company;  45- 
kilowatt  alternator,  Tower  (Minn.)  Electric  com- 
pany; 50-light  arc  machine,  with  extra  armature, 
Salida  (Colo.)  Electric  company;  60-kilowatt  alter- 
nator, Indiana  Street  Railway  company,  South 
Bend,  Ind. ;  ioo-horsepower,  500-volt  generator, 
Wichita  (Kan.)  Gas  and  Electric  company;  125- 
horsepower,  500-volt  railway  generator,  Fort  Madi- 
son (Iowa)  Electric  Railway  company;  1,500-light 
alternator,  Taylor  (Texas)  Electric  Light  and  Power 
company;  1,200-light  alternator.  Minoqua  (Wis.) 
Electric  Light  company;  1,200-light  alternator,  High- 
land Park  (111.)  Electric  company;  125-light  arc  ma- 
chine, Harvey  (111.)  Water  and  Light  company; 
2,000-light  alternator.  Swift  Electric  company,  Sag- 
inaw, Mich.;  also  a  large  number  of  smaller  motors 
and  dvnamos. 


ILLUSTRATED   ELECTRICAL   PATENT  RECORD. 


650,364.  Electric-railway  System.  Albert  H.  Arm- 
strong, Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Application 
filed  April  8,  1S99. 

In  an  alternating-current  electric- railway  syslem  are 
supply  conductors.  canst:tuling  an  inductive  conducing 
system,  a  plurality  of  sources  of  alternating  current  sup- 
ply arranged  at  intervals  along  the  railway,  and  a  sub- 
siantially  non-inductive  system  of  conductors  connecting 
each  of  the  sources  to  a  plurality  of  points  on  the  supply 
conductors.     (See  cut.) 

650.370.  Apparatus  for  Starting  Motors.  William 
Cooper,  Cincinnati,  Ohio,  assignor  to  the  Bul- 
lock Electric  Manufacturing  company,  Cincin- 
nati, Ohio.     Application  filed  March  24,  1900. 

In  combination  with  an  electric  motor  are  a  supply  cir- 
cuit, means  for  connecting  the  moior  with  the  circuit, 
a  converter  in  circuit  with  the  motor  and  with  the  supply 
circuit,  means  for  breaking  the  conver  er  circuit  at  an 
intermediate  speed  of  the  motor,  and  means  for  closing 
the  converter  circuit  at  the  intermediate  speed. 


Issued  May  2g,   igoo. 
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650,381.  Facsimile  Telegraph.  William  P.  Dun 
Lany  and  Herbert  R.  Palmer,  Cleveland,  Ohio, 
assignors  to  the  International  Facsimilegraph 
company,  Cleveland,  Ohio.  Application  filed 
March  31,  1809. 

The  inventors  describe  the  combination  of  a  platen,  an 
electromagnet,  a  hammer  ad=»pt-d  to  strike  aeainst  ma- 
terial on  the  platen  under  the  influence  of  the  electro- 
magnet, the  hammer  consisting  of  a  very  small  wheel 
having  around  its  circumference  very  6ne  and  very  closely 
placed  teeth,  there  being  approximately  two  to  four  teeth 
to  a  hundredth  of  an  inch  of  circumference. 

650,384.  Trolley.  Charles  M.  Feist,  Sioux  City, 
Iowa.     Application  filed  October  2,  1899. 

A  lubricant  is  arranged  in  each  of  a  number  of  sockets 
in  the  axle,  and  constantly  contacts  with  the  bearing  sur- 
face of  the  wheel. 

650,416.  Knife  Switch.  Charles  G.  Perkins,  Hart- 
ford, Conn.    Application  filed  January  17,  1900. 

A  knife  switch  is  described. 
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650.417.  Portable  Storage-battery  Cell  ami  Contain- 
ing Case  Therefor.  David  P.  Perry,  Chicago, 
111.     Application  tiled  April  28,  1S99. 

Combined  with  a  plurality  of  battery  cells  are  a  contain- 
ing casiog  formed  of  treated  fiber  and  conforming  gen-r- 
ally  to  the  shape  of  the  battery  cells,  terminal  wires 
extending  laterally  to  term  nil  parts  provided  upon  the 
sides  of  the  casing,  a  sealing  material  covering  the  tops  of 
tbe  battery  cclis  and  terminals,  and  a  tightly  titling  per- 
forated cover  disposed  within  tbe  casine.  betwien  wnit  h 
and  tbe  lops  of  the  battery  cells  is  provided  an  interme- 
diate chamber. 

650.418.  Casing  and  Lamp  Socket  for  Portable  Elec- 
tric Lamps.  David  P.  Perry,  Chicago,  111.  Ap- 
plication filed  April  28,    1899. 

Id  the  device  described  there  are  combined  a  socket  or 
base  adapted  to  establish  contact  with  one  termioal  of  the 
lamp,  a  key  or  switch  adapted  to  establish  connection 
with  the  other  terminal  of  the  lamp,  the  plongrr  being 
provided  with  an  insulated  portion  adapted  to  electrically 
disconnect  the  plunger,  and  a  spriog  yieldingly  mainia  n- 
ing  the  plunger  in  position  to  maintain  such  circuit. 

650.425.  Automatic  Magnet  Circuit  Breaker.  Will- 
iam M.  Scott,  Philadelphia.  Pa.,  assignor  to  the 
Cutter  Electrical  and  Manufacturing  company  oi 
New  Jersey.     Application  filed  January  31,  1898. 

An  automatic  magnetic  circuit-breaker  for  breaking 
circuit  when  the  current  is  interrupted  or  falls  below  a 
predetermined  minimum  is  described. 

650.426.  Supervisory  Signal  for  Telephone  Switch- 
boards. Charles  E.  Scribner,  Chicago,  111.,  as- 
signor  to  the  Western  Electric  company,  Chi- 
cago. III.  Application  filed  March  15,  1897.  Re- 
newed October  14.  1898. 

There  are  provided  local-circuit  connections  for  each 
signal-controlling  magnet  and  switch  contacts  in  each  seat 
actuated  by  tbe  plug  in  the  seat  to  complete  ibe  circuit 
conoectiens  for  the  c  jircspondmg  signal-conirolliug  mag- 
net. 

050.430  Electric-cut  rent  or  Motive-force  Control- 
ler. Arthur  L.  Stevens,  New  York,  N.  V. 
Application  filed  October  28,  1899. 

An  oscillatory  or  rotative  contact  carrier  having  a  seres 
cf  independent  detachable  bars,  each  having  its  own  sei  its 
of  cootacts  and  circuit  connections  between  the  contacts, 
is  described.  The  bars  also  have  transverse  slots,  com- 
bined with  relatively  stationary  conductive  fingers  adapted 
to  ibe  contacts,  and  relatively  stationary  arc  arrtsttrs  dis- 
posed between  the  adjacent  contacts  and  finders  and  en- 
tering the  contact-bar  sltls. 

650,432.  Flush  Box  for  Electric  Sockets  and  Plugs. 
Charles  H.  Stewart,  Chicago,  111.,  assignor  of 
one-half  to  Edward  H.  Lakeman,  Chicago,  111. 
Application  filed  January  12,  1900. 

Tne  inventor  desciibes  a  flush  box  or  recep"ac'e  for 
electric  sockets  and  plu.s. 

52.  System  of  Train  Control  for  Electric  Mo- 
tors.  Frank  E.  Case,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  company  of  New 
York,     Application  filed  April  12,  1898. 

In  the  system  are  main  and  seoarate  sources  of  current 
supply,  a  controller  or  controllers  for  the  motor  or  mot<  rs, 
means  electrically  controlle  1  for  actuating  ih«  control!  r 
or  controllers,  and  a  switch  for  opera  ively  connecting  the 
separate  source  of  s-ipply  with  the  means,  upon  tbe  par- 
tial or  total  failure  of  tbe  main-currt  nt  source. 

650,485.  Signal  for  Telephone  Trunk  Lines  Charles 
E.  Scribner,  Chicago.  III.,  assignor  to  the  West- 
ern Electric  company,  Chicago,  III.  Application 
riled  June  15,  1898. 

Combined  with  an  interoffice  trunk  line  is  a  lamp  signal, 
a  local  circuit  therefor  including  a  source  of  cmrei  t  and 
divided  into  parallel  br  u.ches,  two  relajs  controlling 
normal  breaks  in  ihe  different  bran.-hes,  a  circuit  through 
the  magnet  of  one  of  tbe  relays,  and  means  for  closing  the 
circuit  in  making  connection  with  the  outgoing  terminal  of 
the  trunk  line,  a  circuit  through  tbe  magnet  of  tbe  other 
relay,  and  means  for  closing  it  in  making  connection  wi-h 
the  incoming  terminal  of  the  trunk  I  ne.  a  shunt  of  the 
lamp,  and  normally  open  switch  contacts  of  both  the  rt- 
lays  included  serially  in  tbe  shunt. 

56.  Pilot  Signal  for  Telephone  Switchboards. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  June  17,  1898. 

The  claim  reids:  The  combination  with  telephone  l*nes 
and  means  for  producing  current  in  the  lines  in  the  use  of 
ihe  telephones,  a  line  reUv  for  each  line  responsive  lo 
such  current,  a  local  circuit  controlled  by  each  telay,  ai  d 
a  secondary  line  signal  therein,  of  a  relay  having  a  high- 
resistance  winding  in  a  conductor  common  to  the  lor-el 
circuits,  a  second  local  circuit  and  a  pilot  signal  included 
therein  controlled  by  Ibe  relay,  a  low-resisunce  winding 
of  the  relay  connected  with  tbe  local  circuit  of  tbe  sec- 
ondary signals,  and  a  relay  in  the  local  citcuit  with  the 
pilot  signal  controlling  tbe  continuity  of  the  circuit 
through  tbe  low-resistance  winding. 

650.487.  Calling  Appliance  for  Telephone  Swilch- 
I rds.  Charles  E.  Scribner,  Chicago,  III.,  as- 
signor to  ihe  Western  Electric  company,  Chi- 
cago, 111.     Application  filed  February  9.   1899. 

There  are  combined  with  a  telephone  lin-i  two  signal- 
controlling  instruments  associated  therewith  at  a  centra] 
office  in  different  circuits  of  the  line,  two  telephones  at 
ibe  substation  and  a  telephone  switch  for  e  tch,  and  circuit 
connections  of  each  of  the  switches  adapted  to  form  an 
operative  circuit  including  a  different  one  of  the  signal- 
controlling  appliances. 

650.488.  Toll-collecting  Appliance  for  Telephone 
Pay  Stations.  Charles  E.  Scribner,  Chicago, 
and  Frank  K.  McBcrty,  Evanston.  111.,  assignors 
to  the  Western  Electric  company,  Chicago,  111. 
Application  filed  April  12,  1899. 

A  telephone  line  to  a  telephone  pay  station  is  combined 
with  a  call-originating  signal  circuit,  a  coin  chute  at  the 
substation  and  a  switch  therein  actuated  by  a  coin  adapted 
to  complete  the  circuit,  a  telephone  switch  at  the  sub- 
station and  contacts  thereof  adapted  to  break  the  circuit 
when  the  telephone  is  in  use,  a  nnenut  at  the  central 
office  and  a  secondary  signal  controlled  thereby,  and  a 
winding  of  tbe  magnet  in  a  circuit  controlled  by  switch 
contacts  thereof,  whereby  the  deposit  of  a  coin  displays  a 
signal  which  the  use  of  the  telephone  does  not  efface. 

650.489.  Connection  Counter  for  Telephone  Lines. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 


the    Western    Electric    company,    Chicago,    Ilk 
Application  filed  October  21,  1899. 

Tne  apparatus  comprises  a  measuring  train,  a  polariz  d 
t  leclromagnet  provided  with  a  magnetic  ting  of  high  i  on- 
ductin*  material,  as  copper,  and  a  heavy  steel  aiina'ure 
for  the  elcctiomagnet  connected  with  and  adapttd  to 
operate  the  measuring  train,  whereby  the  electromagnet, 
while  adapted  to  respond  to  continuous  current  of  atneu 
direction,  is  made  inert  to  rapidly  alternating  cui  rent. 

650,490,  Electric  Belt.  Paul  Wenigman,  Chicago, 
III.,  assignor  to  Michael  A.  McLaughlin,  Chi- 
cago, 111.     Application  filed  March  14,  1900. 

In  the  belt,  combined  with  a  plurality  of  battery  cells, 
area  plurality  of  flexible  conduct -r=  disposed  within  the 
interior  of  the  belt,  rivets  passing  through  the  body  of  the 
belt  and  securely  uniting  the  terminals  of  the  btttety 
ce.ls  with  tbe  flexible  conductors,  whereby  the  cells  are 
permanently  connected  togeiher  and  the  resistance  of  the 
belt  is  minimized,  and  electrodes  connected  with  the  bat- 
leiy,  adapted  to  be  applied  to  the  parts  of  tbe  body  to  be 
trean  d, 


NO.    650,704. 

650,531.  Incandescent  Lamp.  Reginald  A.  Fessen- 
den,  Allegheny,  Pa.,  assignor  of  one-half  to 
Grant  McCargo,  Pittsburg,  Pa.  Application 
filed  August  25,  1S99. 

In  tne  lamp  are  a  pen~il,  two  circuits.  on°  of  the  circuits 
carrying  normally  a  current  of  relatively  h'gher  potential 
than  th-it  carried  by  the  other  circuit,  and  an  automatic 
circuit  changer  for  connecting  the  termiuals  of  the  pencil 
to  the  circuits  in  succession. 

650,536.  Process  of  Manufacturing  Substances  Re- 
sembling Mannite.  Arthur  Hough,  San  Fran- 
cisco, Cal.,  assignor  to  James  OB.  Gunn,  San 
Francisco,  Cal.  Application  filed  October  10, 
1899. 

Tbe  process  consists  in  treating  an  aqueous  Folntion  of 
glucose  by  subjecting  ihe  same  to  tbe  elec  rolyu'c  a<-t:oti 
of  an  electric  current  u'ider  such  conditions  as  to  evolve 
hydrcgen  iu  tbe  solution. 

650,548.  Telephone-exchange  System.  Walton  Smith. 
Ridley  Park,  Pa.,  assignor  to  James  S.  Thomp- 
son, North  Tonawanda,  N.  Y.  Application  filed 
June  9,  1899. 

The  parts  of  the  system  are  so  arrane*>d  that  a  brarch 
line  and  battery  are  cut  off  from  ihe  main  circuit  when  a 
coupling  nlug  is  in  its  normal  inoperative  position  and 
the  branch  line  ana  battery  are  included  in  ihe  main  ci*- 
cuit  when  the  plug  is  shifted  for  connecting  the  same  w,tb 
tbe  ccupling  jack  of  another  subscriber. 

650.550.     Electric  Cable.     Milton  I.  Baird,  Glenfield, 
Pa.     Application  filed  August  25,  1899. 

The  cable  consists  of  two  or  more  sections,  ea~h  section 
provided  at  each  end  with  a  sealing  head  tr  block,  the 
conductors  being  electrically  continuous  through  ihe  t  n- 
tire  lergth  of  th«*  cable  and  being  espesrd  or  uncov.red 
between  the  sealing  heads  of  adjacent  sections. 


NO.   650,758. 

650,551.  System  of  Electrical  Distribution.  Milton 
I.  Baird,  Glenfield,  Pa.  Application  filed  De- 
cember x,   1899. 

In  the  system  are  a  maio  cable,  branch  conductors  elec- 
trically connected  to  the  conductors  of  the  main  cable, 
and  supported  parallel  with  the  iiitin  cable  from  its  point 
of  electrical  cennection  to  the  main  cable  to  the  point  of 
"lead  out,"  and  means  for  holding  the  branch  conductors 
fixed  at  the  points  of  "lead  out." 

650.570.     Signaling  System.     Lester  C.   Smith,  Tor- 
rington,   Conn.     Application   filed  April  27,   1898. 

A  telephone  system  is  provided  with  a  plurality  of  lo^al 
stations,  each  containing  a  receiver,  a  transmitter  and  a 
c-ill  bell,  a  series  line  containing  tbe  batteries  and  includ- 
ing the  call  bells,  two  pirallel  lines,  one  of  which  is  con- 
nected with  one  end  of  the  series  line  and  the  other  of 
which  is  connecled  with  the  other  end  of  the  series  line, 
and  switch  levers  in  (he  series  line  and  adapted  to  bold 
the  receivers,  the  levers  being  adapted  to  bieak  the  circuit 
in  the  series  line  to  separate  the  parallel  lines  with  respect 
to  the  call  bells. 

650,5X2.  Rheostat  Switch.  Rodolphus  Fuller,  De- 
troit, Mich.     Application  filed  October  27,  1899. 

In  the  device  are  a  pivoted  contact  arm  having  a  re- 
tracting device,  an  electromagnet,  a  retaining  arm  pivot- 
ally    mounted  upon   the   contact    arm'  and    adapted    to 


constitute  an  armature  and  be  held  in  position  ^by  the 
electromagnet  indepi  ndent  of  the  posit!on  or  movement 
of  the  contact  arm,  and  a  fricticn  device  inteipcsed  be- 
tween the  retainiLg  arm  and  the  cmtaci  arm. 

650.585.  Underground  Electric-railway  System. 
John  B.  Larkin,  Pittsburg,  Pa.  Application 
filed  November  3,  1899. 

The  system  comprises  a  conduit  formed  of  seciions  a 
suuat  le  cover  for  the  conduit,  a  slot  closer  formed  of  himed 
sections  cperating  horizontally  in  the  conduit,  a  car  and 
means  attached  to  the  car  lo  engage  the  slot  closer. 

650.586.  Electric  Railway.  John  B.  Larkin,  Pitts- 
burg, Pa.     Application  filed  December  28,  1899. 

Tne  invention  coosists  of  a  pair  of  suitably  arranged  in- 
verted L- shaped  sections  for  forming  a  cooduit  with  an 
elongated  slot  arranged  between  the  same,  a  series  of 
supporting  and  bracing  stanchions  in  the  conduit,  two 
series  ot  spring-actuated  hingedly  connected  sections 
mounted  upon  tbe  lop  of  the  L-sbai-ed  sections  and 
stanchions  forming  a  slot  closer,  in  combination  with 
means  suitably  suspended  from  a  car  for  operating  each 
series  of  sections  of  the  slot  closer  in  a  transverse  maoner. 

650,602.  Electric  Fuse  or  Cut-out.  Louis  W.  Dowries, 
Providence,  R.  I.  Application  filed  October  18," 
1899. 

The  fuse  consists  of  a  hollow  cup-like  plug  having  an 
enlarged  part  or  head  at  its  open  end  and  a  reduced  part 
or  stem  at  its  closed  end.  a  contart  sleeve  about  the  stem, 
a  conducting  plate  bridging  the  open  end  of  thep'ugand 
btnt  at  opposite  ends  about  the  side  of  ihe  head  iuto  re- 
cesses formed  in  the  side  and  elec  rically  counected  at  its 
extremities  to  the  contact  sleeve,  d  contact  plate  on  the 
end  of  the  stem,  a  fuse  wire  w  thin  the  plug  connecting  the 
contact  plate  with  tbe  conducting  plate,  a  cap  or  cover  for 
closing  the  open  end  of  tbe  plug,  and  nieaus  for  securing 
the  cap  to  the  conducting  plaie. 

650,646.  Apparatus  for  Electrolytic  Reduction  of 
Ores.  Frederic  H.  Long,  Chicago,  111.,  assignor 
to  Ross  J.  Beatty,  trustee,  Muncic.  Ind.  Ap- 
plication filed  June  22,  1898.  Renewed  Novem- 
ber 6,   1899. 

In  ihe  apparatus,  combined  with  the  reducer  v.  ssel,  are 
an  open  partition  extended  across  tbe  vessel,  an  nnode 
piojtCt"d  past  the  partition,  a  terminal  cathodn,  an  iui- r- 
pesed  diaphragm  and  suiiable  means  for  circulatn  g  ihe 
ore  charge  between  the  anode  ai  d  diaphraem. 

650,666.  Apparatus  for  Controlling  Electric  Motors, 
Arthur  W.  Beresford  and  Henry  J.  Wiegand, 
Westfield,  N.  J.  Application  filed  March  22. 
1900. 

In  combination  with  a  rheostat  are  a  sui  able  bas°,  a 
switch  lever  and  a  con-act  lever  hinged  on  a  i  oinmnn  axis 
on  the  base,  and  means  for  lo  king  rhe  switch  le\er  to  ihe 
base,  against  a  inovemtnt  away  fiom  the  col  tact  le  er 
when  the  lever  is  in  certain  rosi    ons. 

650,668.  Electric  Lighter  for  Incandescent  Burners. 
Gustave  Burkhardt  and  William  Schuber,  Chi- 
cago, 111.     Application  filed  February  8.  1900. 

The  combination  wi  h  a  i  as  I  u'l.er  having  a  cover  <f 
ne  t  ng  at  iis  lop  of  an  insul  tor  passing  il  r-  ugh  ihe 
burner  aud  extending  above  ihe  neuing  a  shoulder  on  iIir 
insulator,  a  deflect  >r  supported  on  the  shmilder  h-i  eaih 
1  lie  netting,  electrodes  erred  by  and  projecting  thrmi  h 
ihe  upper  end  of  th-  insu'ato',  and  means  f\>r  pio  uting  a 
spark  at  the  ends  of  ihe  electrodes. 

650.077.  Means  for  Maintaining  Synchronous  Rota- 
tion of  Dynamo-electric  Machines.  Henry  Geis- 
enhoner  and  Charles  D.  Knight,  Schenectady. 
N.  Y.,  assignors  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  November 
16,   1899. 

The  apparatus  des"ri^ed  is  a  conducting  bridge  frrrntd 
with  iwo  parallel  curved  s  ries  coni.ecitd  by  two  curv-  d 
1  nd  pieres.  ^ndab  <ll  pas-in ;  iJirc  ugh  the  ecd  pieces  lor 
\arying  the  distance  betwein  the  sidi  s. 

650,704.  Automatic  Apparatus  for  Protecting  Com- 
pound-wound Dynamos.  Charles  N,  Black, 
New  Haven,  Conn.  Application  filed  August  15, 
1898. 

An  automalic  apparatus  for  sho*  t-cirruiii'ie  the  seri  'S 
windings  of  a  conipcund-wonnd  dynnnio  is  desciibed  It 
comprises  a  de\  ice  electrically  operated  for  si. ort-cu  rim- 
ing the  series  wind  ngs  of  the  dynamo  in  case  of  »n  * 
overload  or  a  short-c;rcnii  on  ihe  1  ne,  and  rrqu>  r  g 
manual  operation  for  again  ibrowi.ig  the  currer.t  lI  il'iu 
dynamo  onto  the  line.     (See  cut.) 

650,75s.  Combined  Surface  and  Submarine  Vessel. 
Simon  Lake,  Baltimore,  Md.  Application  filed 
April  2,  1897. 

The  vessel  has  two  vertical  propellers  respective'y  ar- 
ranged near  the  bow  and  ste-n  of  the  vessel,  el-c  ric  mo- 
tors for  rotating  the  propellers  simultaneously  in  onnosi-e 
directions,  a  batte'y  for  operating  th*  tumors  »  circuit- 
closing  and  reversing  device  actuated  by  the  fore-and-aft 
careening  at  the  vessel  for  throwing  the  motors  into  opera- 
tion to  put  the  vessel  on  a  level  keel,  and  me  ins  for  ad- 
justing the  device  to  make  it  respond  raore/r  less  quickly 
to  the  movements  of  the  vessel.     (See  cut.) 

650,765.  Trolley.  George  R.  Tomb,  Lorain,  Ohio. 
Application  filed  October  13,  1899. 

The  inventor  describes  tbe  combination  widi  a  trolley 
and  means  to  actua'e  the  same  of  a  pressure  cylinder  or 
chamber  and  piston  adapied  ti  operate  the  trolley,  an  air 
receiver  and  a  differentially  ported  valve,  an  electromag- 
net controlling  the  valve,  the  receiver,  cylinder  and  vaive 
being  in  communication. 

650,808.  Secondary  Battery.  James  P.  Clare,  Quincy, 
Mass.     Application  filed  November  22,  1899. 

In  the  storage  battery  are  a  receptacle  for  the  active 
.  ingtedients  or  substaoces,  the  sides  of  which  are  formed  of 
porous  plates  or  walls  built  up  of  a  plurality  of  sections 
cemented  together  at  their  abutting  edges  by  an  acid-proof 
cement,  so  as  to  make  solid  practically  homogeneous 
plates,  tbe  outer  sections  of  the  plates  at  one  or  more  sides 
thereof  having  integral,  literal  extensions  at  their  outer 
edges,  tbe  extensions  abutting  when  the  built-up  plates 
are  opposed  to  each  other  and  being  united  by  an  acid- 
proof  cement. 

650,814.  Suspension  Device  for  Trolley  Wires. 
James  W.  Scully,  Hyde  Park,.  Mass.  Applica- 
tion filed  February  5,   1900. 

The  device  comprises  essent-ally  a  grooved  strip  for 
aMa:hment  to  the  wire  and  a  body  portion  aloog  which  the 
strip  extends  and  to  which  it  is  connected  by  a  separable 
joint. 

Design. 

32,741.  Insulator.  Fred  M.  Locke,  Victor,  N.  Y. 
Application  filed  April  26,  1900,  Term  of  patent, 
14  years. 
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A    3,000-kilowatt    German    Polyphase 
Generator. 

A  very  large  polyphase  (drehstroni)  generator 
built  by  the  Allgemeine  Elektricitaets  Gesellschaft 
of   Berlin   and   exhibited   by   that    company   at   the 


Fig.  4  shows  the  upper  half  of  the  machine  and 
Fig.  5  the  lower  half.  The  generator  is  designed  to 
be  operated  at  83  revolutions  or  6,000  alternations  a 
minute.  The  rated  nominal  capacity  is  3,000  kilo- 
watts and  the  input  required  is  4,000  horsepower. 


lation  of  the  fork  is  insured  by  large  air  gaps.  Be- 
sides this,  the  ventilation  of  the  machine,  and  es- 
pecially of  the  fork  winding,  is  so  admirable,  that 
the  capacity  of  supporting  an  overload  to  the  widest 
limits  has  been  obtained,  it  is  said. 


FIGS.   1  AND  2. 


Paris  Exposition    is  represented  by  the  accompany- 
ing  illustrations.     It   is   one   of   eight   machines    of 
similar  type  just  finished   or  now   building  in   the 
Allgemeine  shops.     These  alternators  are  designed 
for  the  generation  of  high-tension,  three-phase  cur- 
rent in  the  new  Obersprce  and 
Moabit    outlying    central    sta- 
tions of  the  Berlin    Electrical 
Works.    The  current  from 
them  is  to  be  transmitted  from 
the  suburban  generating  plants 
direct  to   various   sub-stations 
in     Berlin    and    there    trans- 
formed into   direct  current  to 
supplement  the  current  capac- 
ity  of  the   existing  steam-op- 
erated central  stations  in  Ber- 
lin proper. 

As  thus  installed,  these  large 
generators  are  to  be  driven  by 
four-cylinder  horizontal  steam 
engines,  as  shown  by  the  draw- 
ings (Figs.  I,  2  and  3).  The 
Allgemeine  company  could 
not,  however,  obtain  a  steam 
engine  of  sufficient  size  to 
couple  to  the  machine  to  be 
exhibited  at  Paris,  and  had  to 

content  itself  by  showing  the  generator  alone.  At 
the  exposition  the  inductor,  or  moving  part,  of  the 
machine  is  equipped  with  a  specially  constructed 
shaft,  supported  on  two  heavy  pillow  blocks,  and 
is  turned  by  a  direct-current  motor  mounted  on 
this  shaft. 


3O00-KILOWATT    GERMAN    POLYPHASE    GENERATOR, 

The  winding  of  the  machine  (star  fashion)   is  cal- 
culated for  a  potential  of  3,460  volts  for  each  phase, 
corresponding  to  an  intermeshed  voltage   of  6,000, 
with  a  current  strength  of  290  amperes  a  phase. 
The  large  capacity  of  the  machine  renders  it  pos- 


SIDE    AND    END    VIEWS    OF    DIRECT-CONNECTED    UNIT. 


The  inductor  of  the  dynamo  serves  at  the  same 
time  as  the  necessary  flywheel  for  obtaining  a  uni- 
formity of  speed.  The  machine  has  72  poles,  which 
are  composed  of  iron  plates.  The  peripheral  speed 
of  the'  inductor  is  32  meters  a  second.  To  excite 
the  machine  with  full  load 
about  24  kilowatts  is  required, 
which  is  about  0.8  per  cent,  of 
the  total  capacity  of  the  ma- 
chine. P. 


fig.  3. 


A    3OOO-KILOWATT    GERMAN    POLYPHASE    GENERATOR 

sible,  in  spite  of  the  high-tension,  to  arrange  the 
winding  as  a  rod  drum  winding — that  is,  of  solid 
copper  rods,  which  are  .insulated  on  all  sides  by 
micanite  and  are  connected  by  forked  pieces.  Into 
each  groove  is  embedded  a  single  copper  rod,  fast- 
ened by  means  of  a  dovetailed  wedge.     The  insu- 


PLAN    OF    DIRECT-CONNECTED    UNIT. 


Bell  Company's  Affairs. 

Boston,  June  g. — Exchange 
of  the  new  shares  of  the  Amer- 
ican Telephone  and  Telegraph 
company  for  the  old  Bell  tele- 
phone stock  is  progressing 
slowly.  Shares  that  were  sent 
in  for  transfer  late  in  May  will 
be  replaced  by  the  new  issues 
during  the  coming  week.  The 
American  Bell  Telephone  com- 
pany's May  statement  of  the 
output  of  instruments  for  the 
month  to  May  20th  and  the 
fiscal  year  to  that  date,  with 
comparisons,  makes  the  follow- 
ing showing: 


Uross  output. 


1900. 
54,340 


Returned 23,Si 

Net  output 30,472 

December  21st  to  May  20th  : 

Gross  output. 290.533 

Returned 106.989 

Netoutput 183,544 

Total  outstanding 1,763,936 


1899. 
55.302 
21.2C5 


Fig.  4.     Upper  Half. 


Fig.  5.     Lower  Half. 


A    3,OCO-KILOWATT    GERMAN    POLYPHASE    GENERATOR. 
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INDEPENDENT   TELEPHONE  ASSOCIATION. 


With  an  attendance  oi  about  450.  an  excellent 
programme,  profuse  entertainment  on  the  part  of 
the  Independent  telephone  men  of  Cleveland  and 
the  best  collection  of  telephone  exhibits  ever 
displayed  at  any  convention,  the  fourth  annual 
meeting  of  the  Independent  Telephone  associa- 
tion of  the  United  Slates,  held  in  Cleveland  this 
week,  was  an  unqualified  success.  It  was  un- 
doubtedly the  most  important  gathering  of  the  In- 
dependents ever  held,  and  it  was  attended  by  men 
ility  and  substance  from  all  parts  of  the  coun- 
try, but  particularly  from  the  Middle  West,  the 
stronghold  of  the  Independent  movement. 

The  convention  was  held  in  the  Electric  building, 
a  handsome  and  well-equipped  edifice  erected  by  the 
Everett  telephone  interests  in  Cleveland.  The 
building  is  a  new  one,  not  yet  fully  occupied, 
and,  therefore,  by  the  courtesy  of  the  United 
-  and  Cuyahoga  Telephone  companies, 
the  association  and  its  auxiliaries  were  admirably 
housed.  The  meetings  of  the  association  were  held 
in  a  large  room  on  the  ground  floor,  which  is  to  he 
devoted  to  stores:  the  headquarters  of  the  associa- 
te in  the  third  story;  the  exhibits  were  dis- 
played on  the  first,  second  and  third  floors,  and 
President  Thomas'  office  and  the  committee  rooms 
were  on  the  seventh  floor.  Thus,  the  arrangement 
was  compact,  convenient  and  accessible.  The  ex- 
change of  the  Cuyahoga  company  is  in  the  building, 
and  in  consequence  a  fine  object-lesson  in  Inde- 
nt telephony  was  close  at  hand.  Officers  and 
employes  of  the  telephone  companies  named  vied 
with  one  another  to  accommodate  and  entertain  the 
visitors.  Altogether,  the  meeting  was  as  pleasant 
as  it   was   important. 

Opening  Business 
The  last  preliminaries  of  the  convention  were  set- 
tled   at    a   meeting  held    on    Monday    evening.  June 
nth.     This    was    a    joint    meeting    of    the    advisory 
hoard  and  executive  com- 
mittee of  the  association. 
-  attended  by  James 
M.    Thomas,    Chillicothe, 
i  Ihio;  S.   P.  Sheerin,   In- 
dianapolis,   Ind.;    S.     E. 
W  a  v  1  a  n  d.  Wilkesbarre, 
Pa.;    H.     U.    Critchfield, 
Mt.  Vernon.  Ohio;  E.  B. 
F  i  sh  e  r.   Grand    Rapids. 
Mich.;  II.  C.  Young,  Co- 
lumbia. Pa.:  W.  H.  Durin. 
Cedar    Rapids.    Iowa;    E. 
L.    Barber.     W  a  u  s  e  o  n, 
1  ilno,     and    J.     B.    Ware. 
Grand  Rapids.  Mich. 

Shortly  after  noon  on 
Tuesday  Judge  James  M. 
Thomas,  the  president, 
called  the  association  to 
order.  Secretary  Sheerin 
read  the  official  call  and 
called  the  roll,  and  then 
Mr.  J.  B.  Hoge,  secretary 
of  the  L'nited  States  and 
Cuyahoga  Telephone  com- 
panies, delivered  an  address  of  welcome.  In  felici- 
tous phrase  Mr.  Hoge  welcomed  the  visitors  on 
behalf  of  the  city  of  Cleveland  and  the  local  Inde- 
pendents. Commenting  on  the  growth  of  the  Inde- 
nt busini  -s  centered  in  Cleveland,  he  slated 
that  connections  had  been  made  with  points  in  all 
the  staus  surrounding  Ohio,  and  that  over  500 
points  in  that  state  alone  were  now  reached.  There 
an  over  .17.000  subscribers  to  Independent  ex- 
changes in  Ohio.  Mr.  Hoge  urged  the  necessity 
of  state  organizations,  and  extended  the  best  wishes 
of  the  local  men  for  the  success  of  the  meeting. 

In  In-  response   President  Thomas,  on  behalf  of 
the  association,  spoke   in   terms  of  hearty  apprecia- 
tion   of   the   lavish   entertainment   of   the   Cleveland 
aid  that  he  wished  he  was  not  an 
1  Him  man  for  about  10  minutes,  that  he  might  cx- 
himself  mom  unreservedly.     He  outlined  the 
ramme  of  the  convention  and  asked  the  supply 
men     to     close    llieir    exhibits    during    its    sessions. 
After   some    announcements    the    session    was   ad- 
journed. 

The  opening  session  was  purposely  made  short 
and  informal  to  give  the  enure  afternoon  of  Tues- 
day to  an  examination  of  exhibits.  The  display  of 
telephone  apparatus  was  a  large  and  excellent  one. 
13  be  indeed  by  the  pictures  given  in  ibis  issue 
of  the  Western  Electrician.  Detailed  referenci  to 
the  exhibits  and  exhibitors  are  made  in  the  con 
vention  notes. 

On    Tuesday    evening    the    Cuyahoga    and    United 
Telephone  companies  gave  a  handsome  re- 
in at  their  quarters  on  the  upper  floors  of  the 
Electric  building.    The  visitors  inspected  the  large 

exchange  and  were  lavish  in  llieir  praise  of  its  fine 
appointments.     There      were      music,      flowers     and 


light  refreshments,  and  the  reception  proved  one  of 
the  most  attractive  features  of  the  convention. 
YYi  dnbsday's  Events. 

There  was  a  much  larger  attendance  at  Wednes- 
day's session  than  on  the  opening  day.  This  was 
an  important  meeting.  After  the  president's  address. 
given  below,  the  first  essay  was  by  J.  B.  Ware,  of 
the  Citizens'  company  of  Grand  Rapids,  who  had 
the  important  subject,  "Toll-line  Traffic."  Mr. 
Ware's  valuable  paper,  with  others  that  were  read, 
is  given  in  this  issue  of  the  Western  Electrician. 
Ii  was  discussed  by  Messrs.  McFarlin  of  Des 
Moines,  Iowa;  Johnson  of  Saginaw.  Mich.;  Fisher 
of  Grand  Rapids,  Mich.;  Bigelow  of  Bryan,  Ohio; 
Park  of  Kendall  County,  Ohio,  and  Graham  of 
Xorwalk,   Ohio. 

Ed.  L.  Barber  of  Wauseon,  Ohio,  president  of  the 
Central  Construction  company,  then  read  a  short 
paper  on  "Telephone  Development."  Mr.  Clark  of 
Adrian.  Ohio,  discussed  the  paper  briefly.  Next 
came  a  paper  on  "Independent  Telephone  Invest- 
ments," by  Hugh  Dougherty,  president  of  the  United 
Telephone  and  Telegraph  company  of  Bluffton,  Ind. 


KELLOGG    SWITCHBOARD    AND 


SUPPLY   COMPANY'S   EXHIBIT    AT     CLEVELAND     TELEPHONE 
CONVENTION 

This  was  followed  by  Senator  C.  W.  Kline's  paper 
011  "Our  Duty  to  One  Another."  Senator  Kline  is 
president  of  the  Interstate  Telephone  and  Telegraph 
company  of  Pennsylvania.  The  last  paper  on  the 
list,  by  James  E.  Stewart,  consulting  engineer  of  the 
Telephone,  Telegraph  and  Cable  company  of  New 
York,  was  read  by  Mr.  Van  Nostrand  of  Pittsburg 
in  Mr.  Stewart's  absence. 

On  motion  of  Mr.  Sheerin  of  Indianapolis,  the 
thanks  of  the  association  were  extended  to  all  who 
prepared  jjapers. 

In  the  afternoon  the  ladies  were  given  a  tally-ho 
ride  over  the  parks  and  boulevards  of  Cleveland. 
This  courtesy  was  extended  by  the  Williams- Abbott 
Electric  company,  and  although  the  showery 
weather  interfered  somewhat  with  the  enjoyment  of 
the   outing,   it   was   greatly   appreciated. 

A  theater  parly  was  given  to  the  visitors  at  Halt- 
north's  Garden  in  the  evening.  The  Cleveland  tele- 
phone men  distributed  gratuitously  500  tickets  to 
this  performance,  and  the  delegates  witnessed  a  high- 
class    vaudeville    entertainment. 

President  Thomas'  Address. 

Before  entering  upon  the  annual  address  proper. 
my  duly  and  pleasure,  as  president  of  the  Independ- 
ent Telephone  association,  is  to  acknowledge,  upon 
behalf  of  this  organization,  the  great  assistance  that 
has  been  rendered  us  by  those  who  have  taken  more 
than  a  usual  interesl  in  the  success  of  this  meeting. 
The  local  press  of  the  city  of  Cleveland,  the  electrical 
journals,  both  of  New  York  and  Chicago,  and  many 
of  the  newspapers  throughout  the  country,  have 
done  ii-  great  service  in  bringing  the  convention 
to  the  notice  of  the  public.  More  than  1.500  oper- 
ating companies  lime  complied  with  the  request 
to  furnish  a  detailed  statement  of  their  properties. 


Much  assistance  has  been  rendered  by  the  manu- 
facturers and  supply  companies,  in  our  attempt  to 
perfect  the  list  of  operating  companies  throughout 
the  United  States.  We  are  under  special  financial 
obligations  to  the  Cuyahoga  Telephone  company 
of  the  city  of  Cleveland  for  its  liberal  donation  of 
space  in  the  Electric  building  for  this  conevntion 
and  the  exhibits  of  manufacturers,  which  donation  has 
furnished  us  a  large  source  of  revenue,  which  will 
materially  help  to  pay  the  expense  of  the  entertain- 
ment of  the  delegates  and  visitors.  We  also  ac- 
knowledge financial  assistance  from  the  Telephone. 
Telegraph  and  Cable  company  of  America,  in  gath- 
ering information  from  the  operating  companies. 
To  all  these  and  the  many  other  individuals  and 
companies  who  have  so  kindly  showm  their  good 
will  by  lending  us  their  assistance,  we  return  our 
sincere  thanks. 

To  the  local  entertainment  committee,  composed 
of  prominent  citizens  of  Cleveland,  representatives 
of  manufacturers  and  supply  houses,  who  have 
worked  under  the  guidance  of  C.  W.  Wason.  of  the 
Cuyahoga  Telephone  company,  we  are  indebted  for 
the  arrangement  of  the  many  pleasures  which  we 
will  enjoy  during  this  con- 
vention. 

The  annual  address  last 
year  contained  the  follow- 
ing prophecy:  "The 
coming  year  will  be  one  of 
interest  and  importance 
for  both  sides."  We  are 
'all  more  or  less  aware 
how  this  prophecy  has 
been  fulfilled.  It  will  not 
be  possible,  in  this  short 
space  of  time,  to  enumer- 
ate everything  of  interest 
■  that  has  occurred  in .  the 
telephone  world  since  our 
last  annual  meeting. 

We  find  since  that  time 
that  the  entire  property  of 
the  American  Bell  Tel- 
ephone company  has 
passed  into  the  hands  of 
the  American  Tele- 
phone  and  Telegraph 
company,  and  we  are  in- 
formed that  the  business 
formerly  carried  on  from 
Boston  will  soon  be  re- 
moved to  the  citv  of  New 
York. 

Last    year    the    Detroit 
Telephone    company    had 
several   representatives  at 
our  meeting.     During  the 
year    its    entire    property 
has  been  transferred  to  the  Erie  Telephone  company, 
a  licensee  of  the  American  Bell  company,  together 
with    the    property    of    the    New    State    Telephone 
company,  which  owned  toll  lines  in  Michigan    con- 
necting  some   of  the   Independent    exchanges   with 
Detroit,  owned  by  the  same  syndicate.    At  the  same 
lime,    its    exchange    at    New    Orleans    was    trans- 
ferred to  the  Southern  Bell  Telephone  company. 

Shortly  after  the  purchase  of  the  properties  owned 
by  this  Detroit  syndicate,  by  the  Erie  Telephone 
company,  it  was  announced  that  the  Telephone. 
Telegraph  and  Cable  company  of  America,  an  In- 
dependent organization,  had  purchased  a  controlling 
interest  in  all  of  the  Erie  properties,  thus  placing 
under  the  control  of  an  Independent  organization 
the  properties  of  the  largest  licensee  of  the  American 
Bell  Telephone  company. 

The  Massachusetts  Telephone  and  Telegraph 
company  of  Boston  has  been  at  work  for  some  time 
constructing  an  opposition  plant  in  the  city  of  Bos- 
ton, and  has  secured  about  60  franchises  in  different 
cities  and  towns  in  Massachusetts,  after  a  hard  strug- 
gle with  the  New  England  Telephone  company,  and 
it  is  still  hard  at  work  in  the  good  cause,  acquiring 
new  franchises.  There  has  been  organized  also 
what  is  known  as  the  Boston  and  New  Y'ork  Tele- 
phone company,  which  contemplates  building  long- 
distance lines  between  Boston  and  New  Y'ork  city. 
The  organization  of  the  Telephone,  Telegraph 
and  Cable  company  of  America,  wdth  offices  in  the 
city  of  New  Y'ork,  has  attracted  more  attention  in 
the  telephone  world  than  any  single  organization 
during  the  past  year. 

There  has  been  organized  in  the  state  of  Penn- 
sylvania the  Interstate  Telephone  and  Telegraph 
company,  a  toll-line  company,  with  offices  in  the  city 
of  Philadelphia.  This  company  is  now  building 
toll-line  connections  between  the  Independent  ex- 
changes of  Eastern  Pennsylvania  and  New  Jersey. 
There  has  also  been  organized  in  the  city  of  Phila- 
delphia the  Keystone  Telephone  and  Telegraph 
company,  which  has  lecently  been  granted  a  fran- 
chise to  build  exchanges  in  the  city  of  Philadelphia 
There  has  also  been  a  recent  organization  in  Vir- 
ginia, known  as  the  Virginia  Long-distance  Tele- 
phone company,  with  offices  at  Fishersville,  which 
contemplates  building  long-distance  lines  in  that 
state.  Also  an  organization  at  Cedar  Rapids,  Iowa, 
known  as  the  Central  Telephone  and  Telegraph 
company,  which  has  taken  up  the  work  in  that  state. 
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It  has  already  acquired  property  of  other  organiza- 
tions which  have  been  operating  lines  in  that  state. 

There  are  many  other  similar  organizations  for 
toll-line  purposes  throughout  the  country.  Fran- 
chises have  been  granted  in  San  Francisco,  Kansas 
City,  Scranton,  Pa.,  and  in  a  great  many  other  cities 
throughout  the  countiy. 

Many  exchanges  have  opened  for  business  since 
we  met  last  year,  among  them:  Wilkesbarrc,  Pa., 
Duluth,   Minneapolis,  St.  Paul  and  many  others. 

The  Columbus  Citizens'  Telephone  company  of 
Columbus,  Ohio,  the  Pittsburg  and  Allegheny  Tele- 
phone company  of  Pittsburg,  the  Maryland  Tele- 
phone company  of  Baltimore  and  many  smaller  ex- 
changes are  now  about  ready  to  open  for  business. 
So,  without  going  further  into  detail,  I  think  that  all 
will  agree  that  the  advance  in  the  past  year  haa 
been  both  interesting  and  important. 

There  are  now  less  than  2.500,000  telephones  in 
operation  in  the  United  States,  counting  both  the 
Bell  and  the  Independent  systems.  We  believe  that 
the  present  population  of  the  United  States  will  use 
7.000,000  telephones  at  reasonable  prices.  The  Bell 
Telephone  company  was  nearly  20  years  in  creat- 
ing a  demand  for  582,506  telephones.  Since  the  be- 
ginning of  the  Independent  telephone  movement, 
six  years  ago,  nearly  2,000.000  telephones  have  been 
added  to  this  number. 

It  will  take  at  least  $700,000,000  to  install  all  the 
telephones  that  our  present  population  requires 
When  we  think  of  these  possibilities,  the  broad  ex- 
panse of  territory,  our  great  population,  the  almost 
incomprehensible  number  of  dollars  that  it  will 
take  to  supply  a  demand  that  can  be  created,  we 
wonder  how  it  is  possible  that  men  should  take  a 
narrow  view  of  the  subject,  and  allow  themselves  to 
waste  their  time  and  money  in  warfare  over  terri- 
torial division.  There  is  ample  territory  for  all,  and 
certainly  a  place  for  every  dollar  there  is  to  invest. 
What  we  need  more  than  anything  else  at  this  time 
is  good,  clear,  business  judgment  which  will  devote 
itself  to  this  great  work. 

There  is  always  room  in  any  town  or  surround- 
ing country  for  an  Independent  telephone  system, 
providing  there  is  no  company  occupying  that  ter- 
ritor\r  except  a  Bell  licensee,  but  no  territory  is  large 
enough  for  two  Independent  companies.  This  is  a 
safe  and  simple  rule  to  follow,  and  if  followed,  will 
be  for  the  good  of  the  investor.  I  have  nev:  r 
known  two  Independent  telephone  companies  to 
enter  the  same  territory  without  loss;  but  one  as 
opposed  to  the  Bell  company,  though  the  Bell  may 
rive  free  service,  always  flourishes.  Why?  Becausj 
the  policy  of  the  Independents  being  the  same,  in- 
jury is  the  natural  lcsult,  while  the  eld  policy  of 
the  Bell  companies,  in  every  instance,  assists  the 
Independents  to  a  good  and  paying  business. 

It  is  not  to  be  understood  that  the  Bell  licensee" 
have  nut  men  in  their- ranks  with  ability  and  policy 
to  successfully  carry  on  their  business  to  its  tu'lesi 
development.  Such  an  inference  would  be  a  great 
mistake.  Some  of  the  sub-Bell  companies  are  offi- 
cered with  men  not  only  of  large  experience,  bu: 
of  great  tact  and  ability.  If  they  were  not  ham- 
pered by  the  short-sighted  policy  adopted  in  the 
beginning  of  the  American  Bell  Telephone  com- 
pany, their  companies  would  have  advanced  to  a 
position  that  would  have  been  almost  impregnable 
before  the  Independent  telephone  companies  were 
permitted  to  enter  the  field  by  reason  of  the  expira- 
tion of  patents.  Being  burdened  by  exclusive,  per- 
petual and  exacting  contracts,  and  in  most  parts  un- 
der the  direct  control  of  the  American  Bell  company, 
"which  owns  a  controlling  interest  in  their  stocks, 
they  are  retarded,  and  the  individuality  of  the  officers 
and  employes  of  the  licensee  companies  counts  for 
naught. 

The  disposition  of  those  most  advanced,  and  es- 
pecially of  those  companies  whose  stock  is  not  con- 
trolled by  the  American  Bell,  is  at  present  very  mani- 
fest. 

Can  we  not  see  in  all  the  events  now  transpiring 
in  the  telephone  w;orld  "the  dawn  of  the  new  day," 
and  is  it  reasonable  to  suppose  that  history  will  not 
repeat  itself,  as  it  has  in  every  line  of  business  which 
was  begun  under  the  protecting  care  of  our  patent 
laws?  Is  not  the  Independent  telephone  movement 
the  beginning  of  a  new,  broader  system  of  convey- 
ing intelligence  by  wire?  Will  not  the  same  that  has 
occurred  in  every  other  branch  of  business,  that  has 
evolved  from  a  thing  of  convenience  and  luxury 
to  a  thing  of  necessity,  be  fully  realized  in  years  to 
come  in  this  business? 

The  telephone  business  is  not  a  natural  monopoly. 
If  it  is,  the  resort  to  many  fictitious  patents  was  not 
necessary  to  the  prolongation  of  the  monopoly. 
Nature  and  these  patents  combined  have  failed  to 
continue  the  monopoly. 

So  long  as  telephones  were  kept  beyond  the  reach 
of  the  great  majority  of  the  homes,  stores,  offices 
and  factories  of  this  country,  the  business  could 
not  exist  as  a  natural  monopoly,  but  only  existed 
as  a  monopoly  as  long  as  the  laws  of  this  country- 
said  the  products  of  the  genius  of  man  should  be 
protected.  No  business  has  ever  thrived  long  as 
a  monopoly,  without  government  protection,  until 
by  perfect  organization  the  thing  has  been  placed 
within  the  reach  of  the  people  at  prices  below  those 
that  could  be  made  by  opposing  companies. 

A  minimum  price  to  the  consumer,  and  a  full 
supply  for  the  demand  at  that  price,  will  naturally 
create  a  monopoly  of  that  thing.  It  cannot  be  ac- 
complished in  any  other  way.     When  a  great  organ- 


ization can  gain  control  of  the  business  of  conveying 
intelligence  by  wire,  place  it  upon  a  basis  of  profit, 
at  a  minimum  price,  furnishing  a  sufficient  supply 
for  the  demand,  then  it  will  be  possible  for  the  busi- 
ness to  be  controlled  by  one  organization,  but  that 
can  come  only  after  full  development  under  com- 
petition, such  as  is  now  afforded  by  the  Independ- 
ent telephone  movement.  There  is  no  more  eco- 
nomical way  to  develop  the  telephone  business  than 
by  competition. 

All  the  wire,  conduits,  poles,  switchboards  and 
equipment  which  may  be  installed  will  be  required 
to  carry  on  this  business  under  this  new  demand. 
Besides,  competition  is  necessary  to  train  employes 
to  properly  carry  on  the  work,  and  such  training 
as  is  given  under  competition  is  necessary  to  de- 
velop the  employes  themselves  for  the  greatest  pos- 
sibilities. In  this  way,  men  in  charge  of  the  offices 
of  the  companies  are  compelled  to  study  the  needs 
of  the  people,  and  devise  ways  to  supply  the  demand 
after  they  have  induced  the  people  to  use  that  which 
they  so  much  need  in  their  business  and  social  af- 
fairs. This  result  cannot  be  obtained  in  any  other 
way    than    through    competition. 

We  are  told  constantly  that  two  telephone  com- 
panies in  the  same  town  are  a  nuisance;  that  people 
do  not  want  competition.  I  have  never  heard  busi- 
ness men  who  had  use  for  two  telephones  talk  that 
way.  This  talk  is  generally  from  the  stockholders 
and  officers  of  the  first  company  on  the  ground. 

The  man  who  only  has  use  for  one  telephone,  of 
course,  does  not  need  two,  but  every  man  needs  at 
least  one  in  his  home  and  one  in  his  business.  Some 
need  more  than  one  in  their  residence,  and  many 
need  two  in  their  business;  others  more  than  two. 


ear  the  exact  tones  and  inflections  of  the  voice  of 
the  person  with  whom  you  converse? 

We  all  remember  how  wonderful  it  seemed  when 
we  first  heard  of  the  experiments  of  the  inventors 
of  the  telephone.  We  marveled  and  doubted  the 
possibilities  of  the  conveyance  of  the  human  voice 
over  a  wire,  but  it  was  perfected,  and  has  now  gained 
its  place  as  one  of  the  necessary  things;  whereas,  for 
some  time  after  its  invention,  it  was  exploited  only 
as  a  means  of  entertainment  and  amusement.  The 
people  were  not  unmindful  of  that  which  is  due  to 
the  man  of  genius  who  invented  and  perfected  this 
wonderful  instrument  and  all  the  essential  apparatus 
necessary  to  put  it  into  commercial  use.  They 
waited  patiently  until  the  reward  that  our  wise  gov- 
ernment gives  inventors  had  been  fully  paid. 

The  people  have  demanded  that  their  natural 
rights  be  restored  to  them,  and  that  the  owners  of 
these  expired  patents  shall  no  longer  retain  a  monop- 
oly of  that  which  is  so  useful  and  necessary,  over 
which  they  had  exclusive  control  by  reason  of  our 
patent  laws.  The  Independent  telephone  men  of 
the  country  have  been  intrusted  with  the  important 
work  of  giving  this  invention  back  to  the  people. 
How  well  that  work  has  been  done  up  to  the  pres- 
ent time  can  only  be  known  by  a  careful  study  of 
the  development  that  has  followed  the  organization 
of  this   work. 

It  is  hard  to  comprehend  that  in  this  short  time 
more  than  3.000  Independent  telephone  exchanges 
have  been  put  into  operation,  and  that  nearly  1.000,- 
000  telephones  are  now  operated  by  Independent 
telephone  companies.  But  we  are  not  yet  satisfied. 
This  work  must  go  on.  A  great,  intelligent  organ- 
ization must  furnish  means  and  devise  ways  of  carry- 
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while  the  large  business  houses  in  all  the  cities, 
hotels  and  factories  need  a  complete  system  of 
many  telephones  in  order  to  facilitate  their  business. 

This  demand  is  growing  every  day,  and  as  the 
new  demand  under  the  new  policy  which  has  been 
established  by  the  Independents  is  fully  supplied 
in  the  different  communities,  the  number  of  users 
has  multiplied  four  or  five  times,  and  the  capacity 
of  one  telephone  cannot  properly  handle  the  busi- 
ness. Then  we  find  business  houses  that  had  little 
use  for  one  telephone  before  anxious  for  two  or 
more.  When  two  or  more  are  required,  and  there 
are  two  good  systems  in  the  town,  it  is  policy  to 
be  connected  with  both,  so  that  this  business  may 
be  reached  by  all  the  different  users  in  the  commu- 
nity. 

When  we  consider  the  value  of  the  telephone  in 
the  business  and  social  world,  it  seems  strange  that 
the  growth  of  the  business  should  be  retarded  longer 
by  the  selfish  policy  of  the  grasping,  dominating 
corporation.  Why  rot  put  the  business  upon  a  more 
business-like  basis?  Considering  all  its  great  pos- 
sibilities, affording  means  of  bringing  people  closer 
together,  facilitating  business,  and,  at  the  same  time, 
being  a  great  source  of  economy  for  the  users,  and 
the  fact  that  it  presents  to  the  investor  something 
more  safe  and  more  lasting  than  the  securities  of- 
fered by  transportation  companies,  it  is  impossible 
for  any  corporation  to  longer  curb  and  check  the 
onward  progress  of  the  telephone. 

There  is  no  business  that  promises,  a  greater  re- 
ward and  a  more  safe  and  enduring  investment. 
Men  are  just  beginning  to  comprehend  its  possibili- 
ties. What  can  be  more  useful  in  the  great  social 
and  commercial  wr'orld  than  the  business  that  con- 
veys your  thoughts  to  another  instantly  and  presents 
to  you  at  once  the  thoughts  of  the  person  with 
whom  you  communicate?  And  what  can  be  more 
desired  than  that  means  which  reproduces  in  your 


ing  on  this  work  to  its  full  accomplishment.  This 
new  organization  will  furnish  a  grand  field  for  in- 
vestors, and  will  certainly  triumph  in  having  solved 
the  greatest  commeicial  problem  ever  presented  to 
man.  The  old  policy  and  the  old  agreements  which 
have  retarded  this  business  will  then  have  passed 
into  history  as  mistakes  made  by  those  who  had 
great  opportunities. 

When  we  consider  the  many  things  necessary  to 
bring  about  this  desired  effect,  we  find  it  impossible 
to  embody  in  this  address  even  the  most  important 
ones.  Only  a  few  can  be  noticed.  In  the  first  place,  to 
give  the  greatest  number  the  advantages  of  the  tele- 
phone, measured  service  presents  itself  as  the  most 
practical  means.  It  is  not  an  easy  method  to  put 
into  practice,  but  I  believe  is  one  of  the  essentials  of 
full  developments.  This  gives  to  anyone  such  serv- 
ice as  his  demands  require,  at  a  price  commensurate 
with  the  service.  This  is  necessary,  especially  in 
the  larger  cities,  where  the  very  extremes  of  service 
are  demanded,  because  here  we  find  the  small  user, 
who  for  his  limited  wants  needs  the  telephone,  while 
the  man  of  large  affairs  needs  an  unlimited  service, 
employing  many  telephones  and  a  great  many  people 
to  operate  the  same.  In  these  extreme  cases  the 
demand  for  measured  service  is  too  apparent  to  ad- 
mit of  controversy. 

Party-line  service  has  come  into  use  by  the  Bell 
companies  as  a  means  of  giving  lower  prices  to 
those  who  will  not  pay  the  Independent  prices  for 
exclusive  service.  Experience  has  taught  us  that 
this  is  an  excellent  means  of  teaching  the  people  the 
uses  of  the  telephone.  When  they  have  learned  it.; 
uses  and  feel  the  necessity  of  making  it  a  permanent 
part  of  the  home  or  business,  they  take  exclusive 
lines  from  the  Independent  companies.  For  this 
help  we  feel  grateful,  and  while  we  do  not  condemn 
the  use  of  party  lines  of  the  Bell  company,  we  advise 
the  Independents  to  hold  to  the  idea  of  exclusive 
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circuits,  at  their  established  prices,  rather  than  re- 
duce their  prices  by  giving  party-line  service,  in  or- 
der to   meet   competition. 

The  best  service  is  none  too  good.  Therefore,  al- 
ways give  the  best.  If  your  construction  and  ap- 
paratus is  inferior,  true  business  principles  demand 
that  you  improve  your  property. 

If  your  employes  are  incompetent  or  neglectful, 
apply  the  same  sense  you  employ  in  the  business 
that  you  have  made  successful,  by  replacing  them. 
If  they  are  not  mindful  of  the  rights  of  other  com- 
panies with  whom  you  have  contracts,  tell  them 
that  they  are  not  honest  in  carrying  out  your  obli- 
gations, therefore,  their  services  are  dispensed  with. 

If  your  manufacturer  insists  in  selling  you  inferior 
apparatus  or  material,  buy  of  someone  who  is  pre- 
pared to  give  you  what  your  business  demand-. 
Let  your  manufacturer  know  that  you  are  willing 
to  pay  good  prices  for  good  material,  and  that  you 
do  not  want  poor  apparatus  or  poor  material  at 
any   price. 

The  question  of  the  ooeration  of  telephone  prop- 


The  uniting  of  properties  of  different  companies 
i"or  the  purpose  of  completing  larger  systems  for 
long-distance  toll  seivice  presents  the  most  diffi- 
cult problem  to  the  Independent  telephone  investors, 
How  to  give  good  toll  service  over  long  lines,  owned 
by  different  companies,  at  reasonable  prices,  is  a 
question  requiring  considerable  attention.  All  will 
admit  that  in  order  to  give  good  service,  the  char- 
acter of  construction  must  be  the  same  throughout; 
and  in  order  to  give  this  service  at  reasonable 
prices  the  business  must  be  handled  economically; 
and  in  order  to  meet  the  demands  of  the  public,  the 
service  must  be  prompt.  Now,  to  accomplish  these 
three  essentials,  I  think  we  will  all  agree  that  there 
must  be  a  general  head  having  absolute  control  of 
this  interchanged  business,  under  whose  direction  the 
different  companies  must  act.  This  general  head 
must  have  power  not  only  to  manage  and  control 
interchanged  business,  but  should  have  the  power 
to  collect  the  revenues  therefrom  and  make  general 
settlements  with  the  companies  whose  property  is 
involved. 


ing  to  the  many  companies.  In  such  an  organiza- 
tion as  this  will  also  be  found  the  bond  that  will 
cement  the  various  telephone  interests  together,  by 
affording  increased  revenues,  thus  creating  a  general 
united  interest. 

This  central  power  would  lead  not  only  to  a 
stronger  bond  of  union,  but  would  promote  better 
development  in  the  many  communities,  and  would 
result  in  well-defined  territorial  limits,  which  would 
be  conceded  to  the  tcll-line  company  occupying  that 
territory.  Territorial  limits  should  be  fixed  for  toll- 
line  companies  in  most  instances  by  state  lines,  but 
in  some  instances  great  physical  lines  are  more  nat- 
ural, such  as  mountain  chains,  or  deserts,  and  in 
others  great  commercial  centers  will  naturally  re- 
quire contiguous  teiritory. 

This  central  power  would  place  us  upon  an  equal 
/ooting  with  the  other  companies  engaged  in  rapid 
communcation  by  wire.  Then,  with  the  advantage, 
enjoyed  by  no  othor  companies  in  this  business,  af- 
forded us  by  local  interest,  we  become  stronger 
than   anv  and  all  others  combined.     Then  we  can 


Sterling  Electric  Company. 
North  Electric  Company. 


Western  Telephone  Construction  Company. 
Swedish -American  Telephone  Company. 
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<riie>  is  one  full  of  difficulties.  No  matter  how 
perfect  your  equipment,  you  cannot  get  good  serv- 
ice without  proper  organization  of  your  working 
force.  You  must  have  a  good  practical  manager, 
with  good  common  sense,  and  enough  technical 
knowledge  to  understand  the  essentials  of  good  serv- 
ice. Your  electrician  must  be  a  thoroughly  practical 
man,  who  knows  the  theory  of  the  operation  of 
the  switchboard  and  telephones.  Your  operators 
must  be  quick,  pleasing  and  willing  to  help  build 
up  and  retain  your  business.  They  should  be  ladies, 
and  treated  as  such.  The  manager  should  not  be 
permitted  to  quarrd  with  them  or  correct  them  in 
the  switchboard  room.  He  should  not  be  permitted 
to  quarrel  with  them  at  all.  but  when  reproof  is 
necessary,  or  instructions  needed,  he  should  talk 
kindly  about  their  fr- nils,  when  no  one  else  i-<  present, 
Users  of  telephones  must  not  forget  they  have 
their  duties  in  creating  good  service.  When  there 
is  a  call,  it  is  your  duty  to  answer,  and  when  you 
call,  you  should  be  polite  and  gentle  with  the  op- 
erator. The  gentle,  kind  voice  through  the  tele- 
phone is  always  pleasing  to  the  receiver,  A  gruff. 
angry  voice  is  equally  displeasing.  Users  should 
remember  that  the  person  receiving  the  message 
forms  his  estimate  of  the  character  of  the  sender 
from   the   tone   and   manner  of  the  conversation. 


This  problem  is  not  new.  It  has  been  successfully 
solved  by  the  railroad  companies,  by  forming  pas- 
senger and  freight  associations,  which  control  the 
business  passing  over  the  lines  of  several  companies. 
This  has  been  found  both  economical  and  effective. 

While  the  telephone  business  is  not  similar  in  all 
respects  to  that  of  the  railroad  company's,  we  be- 
lieve that  an  association,  composed  of  the  different 
companies  desiring  to  enter  the  same  system,  or- 
ganized under  a  proper  agreement,  rules  and  regu- 
lations, will  adjust  and  operate  these  properties,  and 
make  settlements  among  the  companies,  by  means 
of  a  clearing-house,  with  facility  and  economy;  and 
that  such  an  organization  will  be  able  to  give  good 
service  to  the  public  and  satisfactory  returns  to  the 
companies  whose  properties  have  been  placed  in 
the  general    system. 

This  organization,  which  we  will  call  a  traffic  as- 
sociation, should  have  power  to  issue  a  general 
''"Upon,  good  on  all  the  lines  of  the  system,  sold 
al  the  usual  rates  of  discount.  It  should  also  have 
charge  of  all  franks — have  power  to  issue  and  refuse 
same.  It  should  spend  much  time  in  devising  new 
means  of  getting  business  and  inducing  large  users 
to  take  exclusive  circuits.  In  such  an  organization 
will  be  found  a  solution  for  the  problem  of  handling 
interchanged  business,  which  has  been  very  perplex- 


rest  assured  that  the   changes   that  the  future   may 
bring  forth   will   not  leave  us   without  power. 

If  the  conveyance  of  intelligence  by  wire  is  to  be 
owned  and  controlled  by  one  organization,  let  it 
be  under  the  policy  adopted  by  the  Independent 
telephone  men  of  this  country.  Under  this  policy 
has  been  the  greatest  advancement,  though  only  six 
years  has  elapsed  since  its  adoption.  Upon  this 
rock  can  be  built  the  greatest  commercial  structure, 
under  the  greatest  organization,  the  world  has  ever 
known.  It  will  be  grand  and  enduring,  and  more 
than  gratifying  to  its  owners  and  builders. 
Concluding  Dav. 

At  the  business  session  of  Thursday  the  following- 
named  officers  were  elected: 

President — James  M.  Thomas,   Chillicothe,   Ohio. 

First  vice-president — H.  C.  Young,  Columbia,  Pa. 

Second  vice-president — C.  E.  Stinson,  Rochester. 
N.    Y. 

Third      vice-president — H.      E.      Teachout,      Des 
Moines,   Iowa. 

Secretary  and  treasurer — S.  P.  Sheerin,  Indianap- 
olis. Ind. 

First    assistant    secictary-treasurcr — R.    F.    John- 
son,   Saginaw,    Mich. 

Second  assistant  secretary-treasurer — S.   E.   Way- 
land,  Wilkesbarre,   Pa. 
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Advisory  board — Hugh  Dougherty,  Bluffton,  Ind. ; 
H.  D.  Critchfield,  Mount  Vernon,  Ohio;  E.  B. 
Fisher,  Grand  Rapids.  Mich.;  W.  H.  Deering, 
Boone,  Iowa;  W.  B.  S'eaton,  Ashland,  Ky.;  L.  A. 
Frazee,  Connersville,  Ind.;  George  W.  Beers,  New 
York,    N.    Y. 

The  new  executive  committee  is  made  up  as  fol- 
lows: 

Illinois— W.    W.    Toby,    Danville. 
Indiana — L.    A.    Frazee,    Connersville. 
Iowa— W.  H.   Durin,  Cedar  Rapids. 
Kentucky— W.    B.   Seaton,  Ashland. 
Michigan— J.  B.  Ware,  Grand  Rapids. 
New    1'ork— W.  S.  Eckert,  New    1'ork. 
Ohio — Ed.  L.  Barber,  Wauseon. 
Pennsylvania— S.    E.  Wayland,   Wilkesbarre. 
Virginia — C.   E.   McClure,   Richmond. 
West  Virginia— John   H.    Grogg,   West   Union. 
Wisconsin — Richard    Valentine,    Farsville. 
In    the    afternoon    the   telephone    men    and    then- 
wives  were  taken  on  u  boat-ride  on  the  lake,  on  the 
steamer  City  of  Erie.    This  proved  a  very  enjoy- 
able excursion. 

The  complimentary  banquet  in  the  evening,  at 
the  Colonial  Hotel,  was  an  elaborate  affair,  over 
400  tickets  being  issued.  Mr.  H.  D.  Critchfield 
was  toastmaster  and  executed  the  duties  ot  the 
position  in  a  happy  manner.  Several  toasts  were 
responded  to,  and  the  gathering  proved  a  most 
successful  one. 

The  banquet  was  the  closing  feature  of  the  con- 
vention.   

Members  and  Visitors. 
The  following  is  a  fairly  complete  list  of  the  names 
of  the  gentlemen  attending  the  convention.     There 
were  also  about  60  ladies  present. 

Adams,  C.  E.,  Chicago,  In. 

Alley,  C,  Anderson,  lud. 

Amboo,    W.    I-.,    Cleveland,    Ohio. 

Aveilu,    A.    O.,    Cedar    Kapids,    Iowa. 

Barkdell,    YV.  it.,  Bowling  Ween,   Ohio. 

l>al'iies,  A.   M.,   Cleveland,   Ohio. 

Burner,  C.  H.,  New  York  city. 

Burr,   NV.   J.,   Cleveland,   Ohio. 

Bay,  Fred  C,  Chicago,  111. 

l,eacuin,   B.  D.,  Salein,   Ohio. 

Beam,    F.    L.,    Columbus,    Ohio. 

Beekwilli,    W.    C,    Fostoria,    Ohio. 

Beer,    S.   J.,   Topeka,    Kan. 

Beers,   G.  W.,   New  York. 

Bentlev,    3M.    H.,    Indianapolis,    Ind. 

Bissell,'  Frederick,    Toledo,   Ohio. 

Bissell,  O.  B.,  Cleveland,  Ohio. 

Bliss,    S.    C,    Burton,   Ohio. 

Bootue,   W.  P.,   Chicago,   111. 

Bower,    A.    J.,    Chesterton,    lud. 

Bowman,   L.    G.,    Chicago,   Hi. 

Bolts,    IS.    T\,    Etude,    Ivy. 

Brace,  U.  C,  Indianapolis,  lud. 

Briggs,   K.    F„    Tiffln,    Ohio 

Brinkerhoir,   H.   A.,    Upper  Sandusky,   Ohio. 

Brown,  Charles  B.,  Chicago,  111. 

Brown,  Dr.  G.  T.,  Center,  Ohio. 

Brown,    E.    L.,    Beaver,    Fa. 

Brown,   George  M.,   Bloomiugton,   Ohio. 

Brown,  W.  H.,  Caldwell,  Ohio. 

Brown,  Wylie,  New  York  city. 

Bryson,   J.,   Decatur,   Ind. 

Buckingham,   A.  L.,   Medina,   Ohio. 

Bulinger,  A.  W.  C,  Clyde,  Ohio. 

Burns,  P.  C,  Chicago. 

Cable,  D.  J.,   Lima,   Ohio. 

Caldw-ell,    C.    C,    Caldwell,    Ohio. 

Carmen,    Oscar,    Indianapolis,    ruo. 

Charlton,    M.    A.,  .Bucyrus,    O. 

Church,   J.   V.   S.,   Chicago. 

Christy,  Will,   Akron,   Ohio. 

Clapp,  E.  J.,   Warren,  Ohio. 

Clark,    E.    L..    Chicago. 

Clarke,  Charles  S.,  Chicago. 

Clarke,    Henry   A.,    Ada,    Ohio. 

Clausen,  H.  P.,  Chicago. 

Cockerill,  Charles  G.,  Jefferson,  Iowa. 

Coles,   Stephen  L„    New   York. 

Conklin,    W.    B.,    Aurora,    111. 

Conover,   George  W.,   Chicago,   III. 

Cook,  F.  B.,  La  Fayette,  Ind. 

Coole,    L.    H.,    Warren,    Ohio. 

Cory,  W.  M.,   Hieksville,  Ohio. 

Cowdrey,  G.  II.,  Geneva,  Ohio. 

Crawford,  K.  W.,  Owosso,  Mich. 

Crissinger,  D.  R-.  Marion,  Ohio. 

Critchfield,   H.   D..    Mt.   Vernon,   Ohio. 
-  Croft,  Williard  B.,  Median,  Ohio. 

Crosby,   A.    F.,    Chicago,    111. 

Cuming,  James  S-,   St.   Louis. 

Curtis,  Carl  C,  Sandusky,  O. 

Daughertv,  H.  B.,  Wellington,   Ohio. 

Davis,   George  S.,   Cleveland,   Ohio. 

De   Land,    Fred,    Pittsburg,    Pa. 

Deyin,  H.,  Mt.  Vernon,  Ohio. 

Dildine,   A.   F.,  North  Baltimore,   Ohio. 

Dinsmore,  S.  A.,  Chicago,  111.  ,. 

Dixon,   Harry   M..    Asheville,   N.    C. 

Dobbs,   A.   E.,   Chicago,   111. 

Dodge,  F.  B.,  Cleveland,  Ohio. 

Dole,  H.  B.,  Indianapolis,  Ind. 

Dommerque,    F.    J.,    Chicago,    111. 

Duolittle,   W.   E.,   La  Fayette,  Ind. 

Dougherty,  Hugh,  Bluffton,  Ind. 

Driffield,    S.   R..    Cleveland,   Ohio. 

Durin,  W.  H.,  Cedar  Rapids,  Iowa. 

Duvall.  S.  A.,  Chicago,  III. 

Eayer,  W.  H-,  Wauseon,   Ohio. 

Eekert,  A.  P.,  New  York  city. 

Eckert,  W.  S.,  New  York. 

Emihat,   C.   A.,  York,   Pa. 

Ernst,  W.  H.,  Bluffton,   Ind. 

Farmington,   I.   A.,    Franklinville,    N.    Y. 

Farr,  C.  W.,  Chicago,  111.  !  :*■ 

Fenton,   C.   S.,   Orangeville,   Ohio. 

Ferwilberger,   J.    C,    Ravenna,    Ohio.  *i 

Fisher,  E.  B.,  Grand  Rapids,  Mich. 

Folty,  L.   S.,  Akron,  Ohio. 

Foss.    W.    A.,    Cleveland,    Ohio. 

Fralich,   R.   R.,   Pittsburg,    Pa. 

Frazee,  L.  A.,  Connersville,  Ind. 

Frese,  F.  G.,  Akron,  Ohio. 

Frankford,   S.   N-,   Elyria,    Ohio. 

Frazer,  H.  R.,  Ada,  Ohio. 

Frazier,  G.  C  Seville,  Ohio. 

Furst.    John    C    Niagara    Falls,   N.   Y. 

Fruehv.   A.   L.,   McComb,    Ohio. 

Gage,  O.  T.,  St.  Paul,  Minn. 

George,   Will,  Wooster,  Ohio. 

Gerner,  F.  C,  Geneva,  Ohio. 

Goddard,   S.  H.,  New  York  city. 

Gothard,    E.    C,    Cincinnati,    Ohio. 


Graham,  H.  E.,  Norwalk,  Oliio. 
Grallel,    II.    B.,    Geneva.    Ohio. 
Granville,    R.    C,    Crawtordsvilie,    Ii 
Green,    W.   A.,   Akron,   Ohio. 
Grogg,  J.  H.,  West  Union,  W.  Va. 
Grogg,  Robert  C,  West  Union,  W.  V 
Gross,   E.  J.,   Ashland,   Ohio. 
Halloway,    W.    J.,    Wellsville,    Ohio. 
Hamilton,   C.   M.,   Toledo,   Ohio. 
Hammond,  George,  Chicago.  III. 
Harding,  E.  R.,  Chicago,  111. 
Harper,  J.   C,   Madison,  Wis. 
Harris,    C.   O.,   Rochester,   N.   Y. 
Harrod.  W.,  Buffalo. 
Harvey,  George  J.,  Asheville,  N.  C. 
Hauser,  J.  C,  Sandusky,   Ohio. 
Hayden;  v.,    Franklinville,    N.    Y. 
Hazard,  Eugene  J.,  New  York. 
Healey,  James  S..  Chicago. 
Heumiinway,  J.  F.,  New  York  city. 
Hescltine,  W.  M..  Delaware,  Ohio. 
Hibbard,   C.   L ,   Chicago,   111. 
Hickwell,    H.    H„    Allegheny.    Pa. 
Hoopes,   Arthur,   North   Chester,   Pa. 
House,   E.    L.,  Paiuesvilie,   Ohio. 
Howes,   E.  E.,  Mesopotamia,  Ohio. 
Howland,   Russell,   New  York.   N.    Y. 
Hoyt,  William,  Cambridge,   Ohio. 
Hozed.    M.    F.,    Columbus,    Ind. 
Hubbard,  I.  F.,  Geneva,  Ohio. 
Hubbard,    P.    D.,    Geneva,    Ohio. 
Hubbell,   Burt,  Cleveland.  Ohio. 
Hubbell,  L.  S.,  Chagrin  Falls,  Ohio. 
Hubbell,   S.  A.,   Chagrin  Falls,   Ohio. 
Hughes,  T.  E.,  Philadelphia,  Pa. 
Hurst,   E.   W.,   Chicago.   111. 
Hyde,    E.    U.,   Orangeville,    Ohio. 


McCuluser,    W.    S.,    Sleiihenville,    Ohio. 

McFarliu,    M.,    Des    Moines,    Iowa. 

McGregor,  John,   Madison,  Ind. 

McMillan,  J.  C,  South  Charleston,  Ohio. 

McOuat,  R.   L.,  ludianapolis,  Ind. 

Mcltoy,  J.  T.,   Chicago,   111. 

McVey.   C.    Y.,   Youngstowu,   Ohio. 

Methearny,    George   H.,    Lima,    Ohio. 

Miller,   C.    H.,   Anderson,   Ind. 

Miller,    John,    Erie,    Pa. 

Miller,    Keinpster   B.,    Chicago,    111. 

Mills,   A.   W.,  Tecumseh,  Mich. 

Minick,   W.  L.,   Chambersburg,   Pa. 

Mitchell,  I).  D.,  Martinsville,  1ml. 

Mitchell,    L.,    Portsmouth,    Ohio. 

Moffitt,   M.  H.,   Cleveland,   Ohio. 

Montague,  J.  H.,   New  York  city. 

Moore,    J.    C,    West    Mansfield,    Ohio. 

Morrison,   Will  W..  Bryan,  Ohio. 

Morrow,  W.   C,   Lisbon,  Ohio. 

Moulton,  I.  H.,  La  Crosse,  Wis. 

Murray,   C.   H.,   Washington   Court  House,   Ohio. 

Murry,    K.    v.,    Cleveland,    Ohio. 

Mutli,   Charles  W.,   New   Corydon,   Ind. 

Neil,    S.    0„   Plnua,    Ohio. 

Nolen,    J.   G.,    Chicago,    111. 

Nordyke,   A.   H.,   Indianapolis,   Ind. 

Nutt,  J.  R.,  Akron.  Ohio. 

Otterbacker,  J.   M.,   Wellington,   Ohio. 

Outealt,   S.    S.,   Willmington,   Ohio. 

Overshiuer.  E.  B.,  Chicago. 

Packard,  Frank  L.,  New  York  City. 

Palmer,    A.    G.,    Conneaut,    Ohio. 

Pancost,  H.  E.,  Ottumwa,  Iowa. 

Parkell,  Stanley  E.,  Owosso,  Mich. 

Park,  Horton,   Kenton,  Ohio. 

ratten,   F.  B.,   Sandwich,  111. 


Nungesser  Electric  Battery  Company.  Ericsson  Telephone  Company  .and  Mclntosh-Huntiugton  CompaDy. 

Williams-Abbott  Electric  Company. 
National  Carbon  Company  and  W.  F.  Warner.  Eureka  Electric  Company. 
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Ihmsen,  J.   S-,  Chicago. 

Jeffrey,  Charles  L.,  Chesterton,  Ind. 

Johnson,   H.    E.,    Oberlin,    Ohio. 

Johnson,  J.  G.,  Chicago,  111. 

Johnson,   R.   F.,  Saginaw,   Mich. 

Jones,  H.   W.,   Cleveland,    Ohio. 

Julian,   W.   H.,  Harrison,   Tenn. 

Juvenal,  C.   S.,   Canal  Dover,   Ohio. 

Kammeyer,  Carl  E.,  Chicago. 

Kearney,   P.  F.,  Buffalo.  N.  Y. 

Keelyn,  J.  E.,  Chicago. 

Keily,  W.  E.,  Chicago,  III. 

Kellogg,   M.   G.,   Chicago,  .111. 

Kennedy,   J.   L.,   New   Philadelphia,    Ohio. 

Kesler,   S.  I.,   La  Porte.  Ind. 

King,  C.  L.,  Chardon,  Ohio. 

King,  W.  G-,  Mesopolamia,  Ohio. 

Kidney,   W.  W.,   Cleveland,   Ohio. 

Kline,  C.  W.,  Hazleton,  Pa. 

Knox,  J.  M.,   Chicago,   III. 

Knox,    S.   D.,    Homeworth,    Ohio. 

Kusel,   I.   J.,   Chicago,   111. 

Lanman,    H.    A.,    Columbus,    Ohio. 

Lee,  J.  B.,   Pittsburg,   Pa. 

Lenhart,  R.  J.,  Wauseon,    Ohio. 

Lester,    S.   E.,    Salem,    Ohio. 

Liggett,  N.  E.,  Marysville,  Ohio. 

Little,    C.    A.,    Chambersburg,    Pa. 

Lyons,    P.    F.,    Providence,    R.    I. 

Long,  J.  M.,  Muneie,  Ind. 

Low,  W.  W.,  Chicago,  111. 

Lowe,  J.  W.,  Mentor,  Ohio. 

Madden,  H.  G-,  New  York  city. 

Maisen,   F.  J.,    Lima,   Ohio. 

Mans,  C.  A.,  Hazleton,  Pa. 

Manson,   G.  T..   New 'York  city. 

May,  Fred,   Hazleton,  Pa. 

Maxwell,    C.    B.,    Creston,    Ohio. 

Maxwell,   G.   A.,   Steubenville,   Ohio. 

McClure,   C.   E.,   Richmond.   Va. 


Pearl,    Allen    S.,   Chicago,   111. 
l'eile,  V.  W.,  Cardington,  Ohio. 
Perry,    Frank   L.,    Chicago,    111. 
Pierce,  F.  W.,  Chicago,  111. 
Pierce,  J.  B.,  Salem,  Ohio. 
Post,   C.   R.,   Chagrin  Falls.   Ohio. 
Powell,  C.  S.,   Cleveland,  Ohio. 
Pratt,  George  B.,  Buffalo,  N.  Y. 
Preble.  J.   R.,   Lorain,  Ohio. 
Presson,   J.,   Iowa  City,   Iowa. 
Price,  H.   A.,   Bay  City,   Mich. 
Procunier,   H.    R.,   Chicago,   111. 
Reutinger,   A.   H.,    Chillicothe,    Ohio. 
Rhodes,   J.    S.,   Fostoria,    Ohio. 
Rinehart,  N.  W.,  Union,  Ohio. 
Risser,  J.  F.,  Ottawa,  Ohio. 
Rodgers,    J.    D.,    Springfield,    Ohio. 
Rotchka,    F.    E.,    La    Fayette,    Ind. 
Roth,   Charles,   Wooster,   Ohio. 
Rousseau,  A.  J..  Chicago. 
Ross,   J.   M.,   Indianapolis,    Ind. 
Rudv,  G.  B„  York,  Pa. 
Russell,  George  W.,  Wellsburg,  W.  Va. 
Sale,   J.   W.,   Fort   Wayne.   Ind. 
Salmon,  C.  B..  Beloit,  Wis. 
Sapp,    F.   F.,    Cleveland,    Ohio. 
Seaton,   J.,    Ashland.    Ky. 
Seaton,  W.  B.,  Ashland,  Ky. 
Seymour,  John  B.,  Kenton,  Ohio. 
Shafer,   Henry,    Chicago. 
Shaw,  W.  R.,  Chicago,  111. 
Sharp,    E.    R.,    Columbus,    Ohio. 
Sheeny,    E.    B.,    Boston,    Mass. 
Sheeri'n,   S.   P.,   Indianapolis,   Ind. 
Shinnage,    E,    M.,    Decatur,   Ind. 
Snoop,  J.  H.,   Freeport,  Pa. 
Smith,    William   M.,    Chicago. 
Smith,  W.   P.  C,  Chicago,   III. 
Slahl,   A.  J.,   La  Porte,   Ind. 
Stafford,    G.    W.,    Chagrin    Falls,    Ohio. 


Staley,   H.    '.'..   Cleveland,    Ohio. 
State;  George  0.,  Buffalo,  N.  v. 
.   B.   i '..   '  Mcaeo,    III. 
i  ,   i:.,   Uaasllton.   <>. 
Stromberg,   A.,    Chicago. 

j,   s.  M..  Ashtabula.  Ohio. 
.   b  ■  heater,  N.  s  - 
Strytyr.   0.   a.,    Wauseon,   Ohio. 
Tafel,    H.    Cm    Louisville,    Ky. 
Tayler,  a.   w.,   Ravenna,  Ohio. 
Taylor,   i.   R..  New  York  city. 
Taylor,    Morris,    East    Rochester,    Ohio 
Thorn,  a.    EC.,  Clarksburg,   W.   va, 
Teacbout,    H.    a..    Des    Moines,    Iowa. 
Tebault,  P.  D.,  Hageratown,   Ma. 
-     i    ,    -  .:.  in.   t'hi... 

.     M  .  -  bllllcutbc,  i  H 
Thompson,  Harry,  Sandusky,  Ohio, 

D,     W.    G., 

Throckmorton,   E.    D.,    w  oynesburg, 
TIngley,  W.  •  :..  (ronton,  N.  J. 
W.    W.,    Danville,    III. 
Townsend,    N-   G.,    Galllpo 
i  o,    H.    A..    I 

Valentine,   K..   Farsvllle,   wis. 

tor,    W.   T.,    Warsaw,   Ind. 


Pa. 
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Convention  Notes  and  Exhibits. 

Scars   B.    Condit,  Jr.,   came  on  Thursday. 

Allen  S.  Pearl  joined  the  forces  of  the  Central 
Electric  company   on  Wednesday. 

Western    Manager   Julian    Roe,    of   the    Crocker- 
Wheeler  company,  dropped  in  on  Thursday. 
P.  J.  Williams,  representing  the  Standard  Electric 
I  .my  of  Cincinnati,  Ohio,  mingled  with  the  boys. 

The  interests  of  the  John  A.  Ruebling's  Sons  com- 
pany  were   very  ably  handled  by    W.    P.    Bowman. 

The  Safety  Insulated  Wire  and  Cable  company  of 
New  York  appeared  in  the  person  of  Avery  P.  Eck- 
ert. 

Mechanical  Engineer  E.  P.  Roberts  dropped  in 
and  greeted  many  of  his  friends  among  the  electric 
people. 


Standard  Underground  Cable  Company. 

American  Toll  Telephone  Company  and  Miller  Cbemical  Engine  Company. 
Farr  Telephone  and  Construction  Supply  Company. 


B.  F.  Stewart  &  Co. 
American  Steel  and  Wire  Company, 

EXHIBITS  AT  THE    CLEVELAND  TELEPHONE  CONVENTION 


Van  Ob t rand,  II.  T.,  Pittsburg,   Pa. 
Varley,  R.,  Jr.,  Jersey  City,  N.  J. 
Vorhees,   A.    K.,   Alger,  Ohio. 
Wagner,    w.   S.,   Tiffin,   Ohio. 
Wallace,  i>.  S-,  Frankfort  Pa. 
Ware,  J.  B.,  Grand  Rapids,  .Mich. 
Warner,  a.   i:.,  I  Ueveland.  Ohio. 
Warner,   W.   i\.  Muncle,  Ind. 
Warner,   P,   M.,  liossvllle,  Iowa. 
Walerbuiy,   A.    I...   Springfield,    Mo. 
Way  land,  s.  k..  Wllkesbarre.  Pa. 
Webster,  CharleB,  Kansas  City,   Mo. 

.  T.  ii.   Bailey,  Cleveland,  obi... 
White,  i\   R.,  New  Zork  City. 
Whitney,   A.   A.,    Mt.   Gllead,   Ohio. 
Whytc,   George  S„   Chicago. 
Wiley,  J.    R.,   Chicago,   in. 
Wiley,  ';.  i...  New  Stork  city. 
w  lllfama,  H.  0\,  Ashland,  Ky. 
Williams,  S.  a..  Oatiettsburg,  Ky. 
Wilson,  B.  i...  Valparaiso,  Ind. 
Wilson,    *>•■•  ''■-''.    A..    K.ivonnu,    Ohio. 
\\  Use.    S.,    Ottiiwa,   nhio. 
Wood.  Prank,  Wilmington,  Del. 
Wbrstell,   H.  i    .  Mi  tvton,   Pa. 
Wynne,  W.  A.,  Raleigh,  N,  0, 
Young,  II.  C,  Colombia,   I'n. 
Yoder,   ('.    K..    Bellefontnlne,    Ohio. 


The  president  of  the  Asheville  (N.  C.)  Street  Rail- 
road company  authorizes  the  statement  that  a  new 
line  will  be  built  from  Asheville  to  Biltmore,  the 
Vanderbilt  estate.  The  Asheville  Electric  company 
already  has  a  circuitous  line  to  Biltmore  and  the 
proposed  new  competition  is  said  to  be  producing 
considerable  discussion  between  the  rival  companies. 


Clark,  of  the  Valentine-Clark  company,  dropped 
in  for  a  day  or  two,  to  mingle  with  his  multitude 
of  telephonic  friends. 

General  Barney,  assistant  general  manager  of  the 
Monarch  Fire  Appliance  company,  came  to  the 
front  in  the  interests  of  Kilfyre. 

"Better  late  than  never"  was  the  motto  of  Charles 
M.  Hamilton,  salesman  for  the  F.  Bissell  company. 
Mr.  Hamilton  got  in  on  Wednesday. 

The  American  Insulator  company  was  represented 
by  Cassius  Alley  and  Mr.  Miller,  who  did  them- 
selves proud   in    introducing  this  specialty. 

Among  the  prominent  New  Yorkers  present  was 
Phillip  H.  Hover,  the  well-known  representative 
of  the   New   York  Insulated   Wire  company. 

"Manson"  and  "Okonitc"  are  synonymous  ex- 
pressions, and  as  Okonite  was  at  the  convention,  it 
is  safe  to  say  that  Manson  was  among  the  most 
warmly  welcomed. 

Engineer  F.  L.  Packard,  of  the  American  Vitri- 
fied Conduit  company,  came  on  from  New  York 
and  presented  the  samples  of  his  company's  latest 
styles  of  vitrified  conduit. 

F.  S.  Terry,  manager  of  the  Weston  Electrical 
Instrument  company  of  New  York,  happened  in 
Ck-vcland  on  Monday  during  the  telephone  con- 
vention.    Mr.    Terry    found    time    to    greet    a    host 
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of  his  western  friends    that  had  arrived  just  ahead 
of  the  convention. 

If  Nate  of  the  Standard  Electric  company  of  Madi- 
son, Wis.,  had  realized  how  welcome  he  would  have 
been,  he  would  never  have  stayed  away  from  the 
Cleveland  convention  of  1900. 

\V.  H.  Butler,  "the  man  of  the  world,"  per- 
haps better  known  as  the  manager  of  the  Kent 
(Ohio)  Telephone  company  and  the  Butler-Tay- 
lor company,  reached  Cleveland  on  Thursday. 

Manager  H.  Whitford  Jones,  of  the  Electric  Sup- 
ply and  Manufacturing  company  of  Cleveland,  was 
one  of  the  hospitable  Clcvelanders  that  looked  after 
the  interests  of  the  delegates  and  their  ladies. 

Of  course,  A.  L.  Daniels,  the  ubiquitous  repre- 
sentative of  the  H.  B.  Camp  company,  took  care 
to  see  that  Camp's  underground  conduit  had  a  full 
representation.     Mr.   Daniels  arrived  Wednesday. 

Loron  Mitchell,  manufacturer  of  telephone  wood- 
construction  material,  came  out  from  Portsmouth, 
Ohio.  Mr.  Mitchell  makes  locust  insulator  pins, 
white-oak    insulator    pins    and    white-oak    brackets. 

The  Central  Telephone  and  Electric  company,  with 
which  James  L.  Cummings,  who  is  so  well  known 
in  the  conduit  trade,  is  now  identified,  was  not  rep- 
resented by  Mr.  Cummings,  as  he  is  now  abroad  in 
the  interests  of  his  company. 

"Paints"  was  the  talk  of  John  C.  Frost,  the  most 
active  member  at  the  convention  for  the  McLennan- 
French  Paint  company  of  Buffalo,  N.  Y.  Mr.  Frost, 
however,  worked  in  a  variety  in  the  shape  of  the 
Mcintosh    sound-proof   booths. 

IT.  H.  Hipwell,  of  the  Hipwell  Manufacturing 
company  of  Allegheny,  Pa.,  arrived  on  Tuesday 
evening.  Mr.  Hipwell  reports  his  Allegheny  fac- 
tory running  full  blast — in  fact,  he  says  it  is  almost 
impossible  to  keep  up  with  orders. 

Colonel  A.  M.  Taylor,  of  the  Butler-Taylor  com- 
pany of  Ravenna,  Ohio,  was  in  constant  attendance. 
Colonel  Taylor  has  made  a  good  reputation  for  him- 
self and  his  telephonic  specialties,  as  is  evidenced 
in  his  large  factory,  running  at  full  blast  at  Ravenna. 

C.  S.  Powell,  the  good-looking  Cleveland  repre- 
sentative of  the  Westinghouse  Electric  and  Manufac- 
turing company,  was  indefatigable  in  his  efforts  of 
hospitality  for  the  many  friends  of  the  Westinghouse 
company  that  happened  in  at  the  telephone  conven- 
tion. 

The  Central  Telephone  Construction  company,  a 
Cleveland  concern  organized  by  Burt  Hubbell,  so 
well  known  as  a  telephone  manufacturer,  was  rep- 
resented by  Mr.  Hubbell  himself,  who  was  untiring 
in  his  extensions  of  hospitality  to  the  visiting  dele- 
gates. 

One  of  the  most-talked-of  specialties  at  the  tele- 
phone convention  was  the  new  insulator,  which 
does  away  with  pins  and  a  number  of  cross-arm 
appurtenances.  Mr.  C.  H.  Miller  came  in  person 
to  push  this  novelty,  and  took  home  a  large  number 
of  orders. 

A  vote  was  taken  at  the  Colonial  as  to  who  was 
the  best-dressed  man  at  the  convention,  and  F.  M. 
Ross  was  awarded  the  prize.  Mr.  Ross  will  here- 
after act  as  color-bearer  for  Robert  L.  McOuat, 
and  it  is  said  that  he  will  carry  the  flag  of  the  com- 
pany into  many  states  of  the  Union. 

George  J.  Harvey,  manager  of  the  Dickson  Blue 
Ridge  Locust  Pin  company,  paid  a  high  compli- 
ment to  the  company  by  coming  all  the  way  from 
Asheville,  N.  C.  Mr.  Dickson  is  a  manufacturer  of 
locust  insulator  pins  and  brackets,  and  he  secured 
a  number  of  orders  that  more  than  paid  for  his  long 
trip. 

John  T.  McRoy,  who  is  now  sometimes  called  the 
Conduit  Napoleon,  of  course,  appeared.  Mr.  Mc- 
Roy's  business  with  the  Independent  telephone  com- 
panies of  the  United  States  is* now  simply  enormous, 
and,  with  his  friends  numbering  legions,  he  could 
not  stay  away  from  a  telephone  convention  if  he 
wanted  to. 

Max  Schumacher  and  M.  Garl,  representing  the 
Garl  Electric  company  of  Akron,  Ohio,  arrived 
in  town  on  the  last  day  of  the  convention.  Business 
was  the  least  of  their  cares,  the  gentlemen  being  bent 
on  pleasure.  They  took  in  the  boat  ride  in  the 
afternoon  and  were  present  at  the  banquet  during 
the  evening. 

J.  A.  Williams  and  August  J.  Teidemann  were 
constantly  in  attendance  at  the  convention,  looking 
after  the  interests  of  the  Williams  Electric  com- 
pany. The  company  had  no  exhibit  at  the  Electric 
building,  but  took  interested  delegates  to  its  fac- 
tory, where  a  full  and  complete  line  of  its  apparatus 
was  arranged  to  advantage. 

The  Central  Electric  company,  ubiquitous,  as  it 
usually  is,  appeared  at  this  time  in  the  persons  of 
Secretary  Charles  E.  Brown  and  Manager  Pierce 
of  the  Chicago  sales  department.  Mr.  Brown 
came  over  with  the  delegation  that  left  Chicago  over 
the  Lake  Shore  on  Monday  night.  The  Central 
Electric  company  made  no  exhibit. 

The  Walworth  and  Neville  Manufacturing  com- 
pany appeared  in  the  presence  of  President  W.  F. 
Walworth  of  Cleveland,  Secretary  J.  C.  Neville  of 
Chicago  and  Cashier  A.  F.  Crosby.  The  company 
claimed  not  to  make  an  extensive  exhibit,  but,  never- 
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theless,   its   display    of   cross-arms,   locust   and    oak 
pins,  oak  brackets,  etc.,  was  a  most  creditable  one. 

P.  F.  Lyons  of  Providence,  R.  I.,  seems  to  be 
making  the  rounds  of  conventions,  and  this  time 
again  appeared  as  the  representative  of  the  N.  I.  R. 
company  of  Bristol,  R.  I.  Mr.  Lyons  made  a  most 
effective  impression  at  the  National  Electric  Light 
convention  at  Chicago,  and  he  continued  his  good 
work  for  his  company  at  the  Cleveland  telephone 
convention. 

The  prominent  and  popular  Indianapolitan,  Rob- 
ert L.  McOuat,  successor  to  Varney  &  McOuat, 
the  well-known  Middle  States  electrical  supply 
house,  came  up  from  Indianapolis  at  the  head  of 
what  was  called  "McOuat's  Battalion."  Mr.  Mc- 
Ouat has  managed  to  surround  himself  with  a  staff 
of  bright  young  men,  who  do  him  much  credit,  to 
say  nothing  of  being  indicative  of  his  progressive 
spirit. 

T.  H.  Bailey  Whipple,  general  sales  agent  of  the 
Buckeye  Electric  company,  found  time  to  mingle 
with  the  boys,  although  he  is  not  what  might  be 
called  a  telephone  man.  He  is,  nevertheless,  so  well 
known  to  the  electric-supply  trade  of  the  United 
States  that  he  could  not  forbear  to  make  use  of  the 
splendid  opportunity  for  seeing  his  many  friends. 
Mr.  Whipple  spent  an  afternoon  with  his  wife, 
visiting  the  exhibits. 

Was  there  ever  a  convention  in  which  the  Electric 
Appliance  company  of  Chicago  was  not  repre- 
sented?   Whatever  may  be  the  answer  to  this  ques- 


kinks,  joints  or  scratches.  H.  G-.  Madden,  sales- 
man of  the  company,  worked  in  conjunction  with 
Mr.  Brown.  These  gentlemen,  however,  made  no 
exhibit. 

The  American  Toll  Telephone  company,  Cleveland, 
Ohio,  showed  a  line  of  automatic  pay  stations  for 
local  and  long-distance  work.  On  page  388  a  view 
of  the  company's  exhibit  is  shown.  These  machines 
differ  from  other  devices  on  the  market  in  that  they 
arc  entirely  automatic,  taking  only  perfect  coins,  and 
eliminating  the  slug  and  washer  fiend,  which  has 
been  the  bane  of  the  telephone  company's  existence. 
W.  A.  Foss  and  E.  F.  Kaneen  were  in  charge  of 
the  exhibit. 

Of  course,  Mr.  Whyte  made  no  exception  to  the 
Cleveland  telephone  convention.  He  was  on  hand 
with  an  interesting  Leschen-Macomber-Whyte  com- 
pany exhibit.  Mr.  Whyte  has  a  host  of  friends  in  the 
electrical  business,  and  it  is  said  that  George  added 
about  two  dozen  more  at  the  Cleveland  convention. 
Telephone  wire  was  his  specialty,  to  say  nothing  of 
Boston  cable  hangers.  Mr.  Whyte  had  a  lot  of  guys 
on  hand,  and,  according  to  their  usual  reputation,  hi,s 
guys  did  good  work. 

Secretary  Henry  Tideman  of  the  Menominee  Elec- 
tric Manufacturing  company  was  constantly  on 
hand  during  the  three  days  of  the  telephone  con- 
vention. Mr.  Tideman  has  a  most  extensive  ac- 
quaintance among  all  the  buyers  of  telephone  spe- 
cialties, and  he  was  kept  busy  greeting  friends.  Mr. 
Tideman  reported  that  the  works  of  the  Menominee 


Northwestern   Convention  at  Waupaca. 

A  more  charming  spot  could  hardly  have  been 
selected  for  the  summer  convention  of  the  North- 
western Electrical  association  than  Waupaca,  Wis. 
Here  are  found  the  beautiful  "Chain  o'  Lakes,"  the 
Indian  name  for  which  is  She-she-pe-ko-niew 
(stretching  waters),  and  now  well  known  among 
tourists  as  "The  Killarneys  of  Wisconsin."  There 
are  about  a  dozen  of  these  charming  lakes  in  the 
chain,  all  connected  by  natural  channels  of  varied 
depth,  but  sufficiently  deep  to  allow  of  the  passage 
of  small  steamboats.  Some  of  the  lakes  have  beau- 
tiful islands,  thickly  grown  with  natural  trees  and 
shrubbery,  dotting  their  surface,  while  all  have  high, 
dry  banks,  densely  shaded  by  oaks,  maples,  birch 
and  pines.  The  water  in  the  Chain  o'  Lakes  is  said 
to  be  a  marvel  of  purity,  no  visible  inlet,  aside  from 
the  numerous  springs,  having  been  found.  The 
boating  is  especially  fine,  and  the  fishing  in  the  lakes 
is  also  said  to  be  excellent. 

The  headquarters  of  the  Northwestern  Electrical 
association  will  be  at  the  Grand  View  Hotel,  which, 
with  its  annex  and  10  cottages,  overlooks  Rainbow 
Lake,  one  of  the  chain.  Here  facilities  are  provided 
for  the  accommodation  of  300  people.  A  view  of 
the  hotel  is  shown  in  Fig.  1,  while  Fig.  2  gives  a 
typical  scene  on  Rainbow  Lake. 

Waupaca  is  located  on  the  Wisconsin  Central 
railway,  220  miles  from  Chicago  and  130  miles  from 
Milwaukee.  A  ride  of  15  minutes  on  the  electric  line 
of  the  Waupaca  Electric  Light  and  Railway  company 
is  necessary  to  reach  Chain  o'  Lakes  from  the  depot. 
The  outlook  for  a  very  successful  convention  of  the 
Northwestern  Electrical  association  is  most  prom- 
ising.    A   special  endeavor  is  being  made  to   have 


Fig.  1.    Grand  View  Hotel. 

tion,  the  Electric  company  was  in  full  evidence 
a:  the  Cleveland  telephone  convention.  President 
W.  W.  Low,  in  company  with  S.  A.  Dinsmore, 
manager  of  the  telephone  department,  was  on  hand 
every  hour  of  the  day,  and  someone  said,  "Likewise 
every  hour  of  the  night." 

The  Williams-Abbott  Electric  company  of  Cleve- 
land, through  the  well-known  enterprise  of  President 
L.  Sands,  made  a  very  interesting  exhibit.  There 
was  presented  the  "Sands  Special,"  the  new  design 
of  repeating  coil,  and  the  Williams-Abbott  Electric 
company's  new  desk  set,  the  most  important  features 
of  which  w^ere  the  concealed  cord  and  platinum  con- 
tacts. An  illustration  of  the  Williams-Abbott  ex- 
hibit is  presented  on  page  387. 

It  has  been  said  that  there  never  was  a  telephone 
convention  at  which  Keelyn  wras  not  in  evidence,  and 
this  one  was  certainly  not  an  exception.  Mr.  Keelyn, 
the  general  sales  agent,  appeared  this  time  as  the 
representative  of  the  Keelyn  Telephone  Manufac- 
turing company.  Mr.  Keelyn,  since  severing  his 
connection  with  the  Western  Telephone  Construc- 
tion company,  has  organized  this  new  institution, 
and  is  pushing  his  business  most  energetically. 

Vice-president  and  General  Manager  A.  M. 
Barnes  of  the  Miller  Chemical  Engine  company  of 
Cleveland  had  an  interesting  exhibit  in  one  of  the 
parlors.  Mr.  Barnes  presented  a  line  of  the  various 
makes  of  fire  extinguishers,  shown  on  page  388, 
particular  attention,  of  course,  being  given  to  the 
Miller  extinguisher.  He  also  exhibited  Kilfyre. 
which  created  such  a  good  impression  at  the  re- 
cent National  Electric  Light  convention  at  Chicago. 

J.  D.  Rodgers  came  up  from  Springfield,  Ohio, 
to  make  an  exhibit  for  the  Electrical  Construction 
Supply  company.  This  concern  is  the  manufacturer 
of  Chubbuck  patent  malleable  wall,  roof,  hood  and 
underground  brackets,  and  Chubbuck  pin  and  break- 
arms.  These  specialties  have  met  with  great  favor 
throughout  the  country,  and  the  Electrical  Construc- 
tion Supply  company  contemplates  pushing  itsgoods 
in  the  near  future  most  energetically  throughout  the 
West. 

Phono-electric  wire  was  placed  in  evidence  at 
the  convention  by  Wylie  Brown,  who  represented  its 
manufacturer,  the  Bridgeport  Brass  company.  This 
wire  has  met  with  great  favor  among  the  telephone 
people,  due  to  its  high  tensile  strength,  elastic  limit 
and  great  ductility.     It  is  claimed  not  to  break  at 
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Electric  Manufacturing  company  are  runnirfg  full 
blast,  to  an  extent  that  makes  it  difficult  to  keep 
up  with  the  orders. 

The  genial  representative,  James  S.  Healey,  of 
the  Victor  Telephone  Works,  Chicago,  was,  of 
course,  decidedly  in  evidence.  Mr.  Healey  has  been 
identified  with  the  Victor  telephone  apparatus  for 
so  long  that  it  was  no  more  than  right  that  he  should 
be  paid  the  compliment  of  representing  his  insti- 
tution in  Cleveland.  The  Victor  exhibit  was  in 
the  Colonial  Hotel.  A  very  handsome  switchboard 
was  exhibited,  along  with  an  immense  line  of  other 
exchange   accessories. 

One  of  the  last  arrivals  at  the  convention  was 
F.  Bissell,  president  of  the  F.  Bissell  company 
of  Toledo,  Ohio.  The  company  made  no  general 
exhibit  of  its  various  lines,  but  showed  its  cable- 
distributing  boards,  which  attracted  the  attention  of 
the  various  delegates  and  exchange  managers  in  at- 
tendance at  the  convention  A  very  complete  line 
of  telephone  cables  manufactured  by  the  National 
Conduit  and  Cable  company  was  also  snown  in  con- 
nection with  this  exhibit. 

One  of  the  most  warmly  welcomed  men  at  the 
telephone  convention  was  President  Fred  DeLand  of 
the  Federal  Telephone  company  of  Pittsburg.  Mr. 
DeLand  is  too  well  knowrn  throughout  the  general 
electric  business  of  the  United  States,  to  say  nothing 
of  the  entire  telephone  fraternity,  to  need  an  intro- 
duction. He  received  congratulations  on  all  sides 
for  the  executive  ability  that  he  has  demonstrated 
in  securing  control  for  his  company  of  a  large  num- 
ber of  valuable  telephonic  properties. 

The  Sterling  Electric  company  was  largely  in  evi- 
dence, being  represented  by  F.  C.  Cook,  W.  E.  Doo- 
little  and  G.  E.  R&tchka.  This  company  made  a 
irery  creditable  exhibit  of  its  standard  apparatus  at 
its  room  in  the  Electric  building.  (See  page  386.) 
The  company  accepted  this  as  an  opportunity  to  an- 
nounce to  the  telephone  people  that  it  is  prepared 
to  furnish  telephone  instruments,  as  well  as  com- 
plete exchange  equipments,  a  full  line  of  these  in- 
struments being  displayed  with  the  exhibit. 

The  National  Carbon  company  of  Cleveland  pre- 
sented a  most  interesting  exhibit  of  what  can  be 
certainly  called  a  very  complete  line  of  telephonic 
goods  in  which  carbon  played  the  most  important 
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the  attendance  of  the  ladies  as  large  as  possible,  and 
special  arrangements  are  being  made  for  their  en- 
tertainment. The  dates  of  the  convention  are  June 
26th,  27th  and  28th. 


Long-distance  Company  at  St.  Louis. 

Articles  of  incorporation  of  the  Kinloch  Long- 
distance Telephone  company  of  St.  Louis  were  re- 
cently filed  at  Jefferson  City,  Mo.  The  company  is 
capitalized  at  $300,000,  and  is  practically  the  same 
as  the  Kinloch  Telephone  company,  wdiich  operates 
a  local  exchange  in  St.  Louis.  Work  on  the  new 
long-distance. lines  to  be  run  out  of  St  Louis  has 
already  begun,  and  within  a  few  months  the  new 
company  expects  to  have  lines  to  Alton,  Edwards- 
ville,  Collinsville,  Belleville,  O'Fallon,  Madison  and 
other  intervening  towns  in  Illinois,  while  in  Mis- 
souri, Clayton,  Webster,  Kirkwood  and  St.  Charles 
will  be  in  a  circuit  writh  St.  Louis.  According  to 
the  articles  of  incorporation,  the  officers  of  the  com- 
pany are:  President,  C.  Marquard  Forster;  vice- 
presidents,  Rolla  Wells  and  William  D.  Orthwein; 
treasurer.  Breckinridge  Jones;  secretary,  Philip 
Stock.  These  gentlemen,  together  with  Adolphns 
Busch,  William  J.  Lemp,  Ellis  Wainwright,  Samuel 
M.  Kennard.  Charles  H.  Turner,  William  F.  Nolkcr, 
Henry  Nicolaus  and  August  Gehner,  all  of  St.  Louis. 
form  the  board  of  directors.  These  are  practically 
the  same  directors  as  for  the  local  Kinloch  com- 
pany. The  Kellogg  switchboard,  which  is  in  use 
in  the  local  office,  will  be  used  on  the  newr  lines,  with 
added  improvements. 


St.  Louis  Street-railway  Strike. 

Another  week  of  rioting  and  outrages  has  marked 
the  strike  of  the  employes  of  the  St.  Louis  Transit 
company.  The  most  serious  conflict  occurred  Sun- 
day, when  a  band  of  strikers  attempted  to  raid  a 
Park  avenue  car.  Four  of  the  strikers  were  killed 
by  the  sheriff's  deputies  and  others  were  injured. 
On  June  nth  the  railway  company  operated  cars 
on  all  of  its  lines,  but  they  were  practically  empty. 
Governor  Stephens  has  refused  to  call  out  the  state 
militia,  and  Mayor  Ziegenhein  has  issued  a  procla- 
mation putting  the  city  under  the  strictest  military 
rules.  The  strike  has  now  been  in  effect  since  May 
Sth,  and  during  this  lime  13  persons  have  been 
killed,  65  wounded  by  bullets  and  90  otherwise  in- 
jured. 
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Association  of  Railway  Telegraph  Superintendents,  Detroit, 
Mich.,  June  20th. 

American  Assoc:ation  for  the  Advancement  ol  Science,  Colum- 
bia University,  New  York,  June  25th  to  30th. 

Northwestern  Electrical  association,  Waupaca,  Wis.,  June  26th 
to  28th. 
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The  friends  of  the  Western  Electrician  will  be 
interest  id  in  the  announcement  that  an  arrange- 
ment lias  been  made  whereby  this  journal  will  have 
an  office  in  England.  The  new  office  is  in  charge 
of  Mr.  W.  H,  Boffey,  an  experienced  newspaper 
man,  and  is  located  at  44  Fleet  street.  London,  E.  C. 
The  Western  Electrician  will  be  on  file  in  the  Lon 
don  office,  and  business  relating  to  advertisements 
and  subscriptions  may  be  transacted  there  as  well  as 
at  the  American  offices.  It  is  hoped  that  the  new- 
office  will  prove  a  convenience,  both  to  Americans 
traveling  abroad  and  to  subscribers  and  patrons 
residing  in  Europe. 

Cleveland  hospitality  and  the  co-operative  en- 
thusiasm that  now  marks  the  Independent  telephone 
movement  were  happily  combined  in  the  entertain- 
ment extended  to  the  Independent  Telephone  as- 
sociation by  the  local  telephone  companies  at  the 
meeting  in  Cleveland  this  week.  The  "social 
features"  were  numerous  and  elaborate  and  they 
were  well  carried  out.  The  association  members 
and  other  visitors  who  were  the  beneficiaries  of  this 
unbounded  kindness  thoroughly  appreciated  the 
generous  and  thoughtful  attention  of  their  hosts. 


In  and  about  the  new  Electric  building  in  Cleve- 
land, where  the  telephone  convention  was  held, 
things  electrical  are  held  in  high  regard.  There  is 
an  "Electric  cigar  store"  and  an  "Electric  buffet;" 
electric  lamps  make  the  arched  entrance-way  con- 
spicuous and  electric-light  signals  are  attached  to 
the  elevators.  In  personnel,  the  electrical  engineers 
and  electric-railway  and  telephone  men  who  are 
tenants  in  the  building  prove  that  the  appellation  is 
no  misnomer.  The  building  is  substantial  and  at- 
tractive and  worthy  of  the  interests  it  represents. 


That  American  manufacturers  of  electrical  ma- 
chinery are  rapidly  making  their  way  into  the  for- 
eign markets  with  their  productions  is  evident  from 
the  fact  that  the  exports  in  this  line  increased  from 
$2,276,694  during  the  first  10  months  of  the  fiscal  year 
1899  to  $3,295,639  during  the  corresponding  period  of 
the  current  fiscal  year.  The  interesting  feature  of  this 
rapidly  growing  *rade  is  that  the  United  States  is 
coming  into  direct  competition  with  the  countries  of 
Europe  in  lines  in  which,  until  comparatively  re- 
cently, those  countries  held  almost  undisputed  sway. 

The  causes  which  are  accountable  for  the  rapid 
growth  in  the  exportation  of  American  electrical 
machinery  may  be  relied  on  to  maintain  it.  They 
are  unrivaled  natural  resources,  inventive  skill  and 
business  energy  and  intelligence. 


History  repeats  itself  in  trifles  as  well  as  in  matters 
of  graver  import.  Thus  we  note  that  "the  latest 
slot-machine  is  for  blacking  boots."  This  machine 
comes  from  Paris,  we  are  told,  in  an  article  in  the 
Literary  Digest,  translated  from  Cosmos,  and  con- 
sists, essentially,  of  revolving  brushes  driven  by  an 
electric  motor.  But  such  machines  are  not  new  at 
all.  There  was  one  in  the  Electricity  building  at 
the  World's  Fair  in  Chicago,  and  another  one,  some- 
what improved  and  bearing  a  strong  resemblance  to 
the  one  illustrated  in  the  present  Parisian  account, 
was  exhibited  in  Chicago  two  years  later  and  de- 
scribed and  depicted  in  the  Western  Electrician  of 
November  30.  1895.  So  far,  the  automatic  shoe-black- 
ing machines  have  met  no  great  success — in  this 
country,  ut  least;  but  in  the  future  seven  cities  may 
contend  for  the  honor  of  being  the  birthplace  of  the 
inventor,  so  let  us  get  the  geography  and  chronol- 
ogy of  the  affair  straight  now. 


No  person  who  attended  the  Independent  tele- 
phone convention  in  Cleveland  ibis  week  could  have 
departed  without  1m  ing  powerfully  impressed  with 
the  magnitude  and  virility  of  the  industry  there  rep- 
resented. Both  in  character  and  number  the  at- 
tendance left  nothing  to  be  desired.  The  gathering 
.1  one  of  earnest,  conservative  men  who  have 
made  a  careful  study  of  the  telephone  situation,  and 
who  know  what  they  arc  about — men  who  have 
profited  by  the  mistakes  of  the  Bell  companies,  who 
1  on  fid  en  try  rely  on  public  sympathy  and  support 
and  who  have  unbounded  faith  in  the  future  of  the 
telephone  business.  They  are  men  who  look  for- 
ward to  the  day  wlun  there  will  be  telephones  in 
the  homes  of  all  but  the  very  poor  in  every  quarter 
of  the  United  States. 

The   spirit   of  the    Independents   was   reflected    in 


the  address  of  their  president.  Judge  Thomas.  This 
paper  gives  an  interesting  review  of  the  year's  prog- 
ress in  Independent  telephony  and  an  able  state- 
ment of  present-day  conditions  and  needs.  In  it 
the  president  gives  some  very  striking  figures  of 
the  increase  in  the  number  of  telephones  installed 
since  the  beginning  of  the  Independent  movement. 
He  points  out  thai  the  telephone  is  not  a  "natural 
monopoly,"  else  it  would  not  have  needed  the  pat- 
ent protection  so  eagerly  sought.  Judge  Thomas' 
observations  on  competition  arc,  on  the  whole, 
thoughtful  and  well  considered.  He  advocates 
measured-service  rales  and  dwells  on  the  necessity 
of  employing  the  best  men,  apparatus  and  methods 
obtainable.  Considering  the  very  important  prob- 
lem of  long-distance  connections,  the  president  sug- 
gests a  clearing-house  arrangement  by  which  busi- 
ness interchanged  among  the  companies  may  be  ac- 
cepted and  accounted  for  under  a  general  system 
somewhat  similar,  perhaps,  to  that  of  the  railroad 
traffic  associations.  In  its  entirety,  the  presidential 
address  is  one  of  the  most  notable  contributions 
to  telephone  literature  that  competitive  conditions 
have  developed. 

The  exhibits  were  worthy  of  the  men  who  viewed 
them.  No  such  collection  of  telephone  apparatus 
was  ever  seen  at  any  previous  convention.  One 
manufacturer  installed  $10,000  worth  of  apparatus 
for  a  three-day  display;  another,  with  seven  men 
and  a  carload  of  goods,  completely  fitted  a  tele- 
phone store,  show  window  and  all.  Twenty  or  30 
others  made  large  and  creditable  exhibits.  All  this, 
from  the  lowdy  and  despised  beginnings  of  the  In- 
dependent movement  six  years  ago,  is  remarkable, 
indeed. 

In  every  respect  the  telephone  convention  of  1900 
was  a  great  success. 


It  is  an  interesting  reflection  that  it  has  been  left 
for  the  Independents  to  revive  the  telephone  con- 
vention, which,  for  the  last  few  years,  has  again 
taken  its  rightful  place  among  the  gatherings  of 
electrical  men.  During  the  '8o's,  when  the  Bell 
people  were  monarths  of  all  they  surveyed  and  when 
the  various  exchange  companies  of  that  period  were 
being  consolidated  into  30  or  40  large  licensee  com- 
panies, such  as  exist  to-day,  there  was  a  series  of 
telephone  conventions,  which  were  of  much  value 
during  the  formative  period  of  the  new  art.  At  these 
meetings  technical  problems  and  commercial  rela- 
tions were  discussed,  and  telephone  men  from  all 
parts  of  the  country  exchanged  ideas  with  beneficial 
results.  However,  as  the  new  business  became 
firmly  established,  with  more  uniform  practice  and 
an  arrangement  for  co-operation  between  the  dif- 
ferent companies,  the  interest  in  the  old  telephone 
conventions  lagged,  and  the  last  one  was  held  in 
Detroit  in  1890. 

Curiously  enough,  it  was  in  Detroit,  also,  that 
the  first  general  convention  of  the  Independents  was 
held.  This  was  in  the  summer  of  1897.  and  at  that 
time  the  Independent  Telephone  association  of  the 
United  States,  which  held  such  a  successful  meet- 
ing in  Cleveland  this  week,  was  organized.  In  the 
interim  between  the  old  order  and  the  new  some 
of  the  fundamental  Bell  patents  had  expired,  and 
the  telephone  opposition  had  become  firmly  estab- 
lished. Even  before  the  formation  of  the  national 
Independent  organization,  small  local  associations 
of  anti-monopoly  telephone  men  had  been  formed. 
At  the  present  time  there  are  state  or  district  organ- 
izations of  the  Independents  in  Pennsylvania,  Vir- 
ginia, North  and  South  Carolina,  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  Iowa,  Kansas,  Ne- 
braska, Missouri,  Kentucky,  Tennessee,  Alabama 
and  other  states.  The  opposition  telephone  move- 
ment, from  feeble  beginnings  that  excited  only  the 
ridicule  of  the  Bell  people,  has  now  assumed  vast 
proportions.  Millions  of  dollars  arc  now  invested 
in  it,  and  the  largest  operating  system  in  the  country, 
although  using  Bell  apparatus,  is  in  the  hands  of 
non-Bell   interests. 

Thus,  the  Independents  of  to-day  are  active,  pro- 
gressive, powerful  and  prosperous.  They  have  in- 
stilled life  and  competition  into  the  telephone  busi- 
ness, benefiting  thereby  not  only  the  public  that  uses 
and  pays  for  the  telephone,  but  the  Bell  companies 
themselves.  They  have  also,  as  has  been  shown, 
revived  the  telephone  convention  and  made  it  such 
an  important  instrument  of  usefulness  as  has  been 
displayed  in   Cleveland   during  the  present  week. 
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Toll-line  Traffic.1 

By  J.  B.   Ware 

The  plans  and  problems  first  occurring  in  con- 
nection with  the  telephone  business  have,  as  a 
rule,  related  to  the  exchange,  its  construction,  its 
operation,  its  finances.  Scarcely  has  the.  exchange 
been  successfully  established  before  the  demands 
lor  communication  with  neighboring  towns  and 
cities  have  become  urgent,  and,  from  necessity,  the 
lines  have  been  built — perhaps  too  hastily,  in  which 
case  the  rebuilding  has  added  a  variety  to  the  al- 
ready variegated  and  many-sided  experience  of  those 
engaged  in  this  most  fascinating  business,  which 
is  developing  with  such  lightning-like  speed. 

We  stand  at  the  very  beginning  of  the  telephone 
development,  and  few,  if  indeed  any,  can  foresee 
the  extent  and  uses  to  which  this  development 
may  go. 

The  toll-line  or  state-line  business,  while  interest- 
ing and  profitable,  is,  in  many  ways,  perplexing. 
To  get  proper  results  permanently,  strictly  first- 
class  construction  is  required;  to  handle  quickly 
and  smoothly  the  business  offered  requires  not 
only  good  office  equipment  and  office  force  under 
proper  rules  and  management,  but  sufficient  cir- 
cuits to  enable  the  handling  of  all  calls  with  dis- 
patch. Until  ample  circuits  are  provided,  no  one 
can  tell  what  the  volume  of  toll  business  in  any 
localhy  might  be.  As  far  as  the  writer  can  learn,  no 
instance  is  on  record  where  more  toll  circuits  are 
in  service  than  are  needed;  nor  a  case  where  toll 
business  has  not  proven  a  good  investment  where 
more  than  one  circuit  was  in  operation  on  the  line. 

The  topic  under  greatest  consideration  in  connec- 
tion with  the  toll  business,  however,  whether  among 
the  smaller  companies  or  the  larger,  is  how  to 
handle  economically  the  toll  business  itself,  the  re- 
ports and  the  settlements  from  each  office,  and 
especially  the  settlements  among  various  companies 
for  business  passing  over  several  lines.  As  the 
smaller  companies  have  grown  and  connected  with 
each  other,  contract  relations  were  necessary,  and 
thus  far  have  been  made  upon  almost  every  con- 
ceivable basis,  and  too  often  upon  the  wrong  basis. 
As  the  lines  continue  to  grow,  the  time  comes,  and 
now  is,  where  messages  pass  over  several  lines. 
What  shall  be  the  basis  of  settlement?  That  is 
the  all-important  problem,  and  must  be  solved  hon- 
estly and  properly  before  the  toll  business,  espe- 
cially the  long-distance,  can  be  successfully  op- 
erated. 

Thus,  by  a  natural  process  of  evolution,  we  come 
to  the  two  main  problems: 

(a)  Toll  rates — how  to  make  them  quickly  and 
accurately. 

(b)  Division  of  the  fees — basis,  and  how  to  ac- 
complish it. 

The  general  rule  is  that  the  rate  itself  should  be 
made  (1)  according  to  distance  carried,  and  (2)  ac- 
cording to  time  the  line  is  in  use.  Such  a  variety 
of  conditions  exist,  local  to  each  exchange,  that 
no  unvarying  rule  can  be  made  for  local  toll  rates, 
i.  e.,  within  50  miles  of  a  large  exchange.  It  is 
probably  conceded  that  a  rate  less  than  a  regular 
schedule  or  scale  rate  will  bring  more  income  than 
otherwise  in  such  local  territory.  Take  my  home 
city  as  an  example.  Muskegon  is  40  miles  from 
Grand  Rapids.  A  25-cent  Bell  rate  on  ground  cir- 
cuit formerly  prevailed.  The  Citizens'  company  put 
up  a  copper-metallic  circuit,  making  the  rate  25 
cents.  Later  a  second  and  then  a  third  circuit  were 
added  and  a  15-cent  rate  established.  The  business 
has  increased,  more  than  sixfold  and  the  lines  are 
among  the  very  best  in  Michigan  as  a  money 
maker,  and  the  business  is  constantly  growing.. 

Beyond  the  local  limit  (suggested  above  as  50 
miles)  rates  should  be  made  on  air-line  distances. 
While  it  is  true  that  telephone  business  travels  with 
the  railroads  largely,  yet  the  time  lias  come  when 
only  b}'  air  lines  can  uniform  results  be  readily  ob- 
tained. "Exceptions  as  to  rates  between  large  cities 
and  important  towns  will  from  necessity  be  made, 
but  only  prove  conclusively  the  rule,  that  rates 
should  be  according  to  air-line  distances. 

The  time  that  the  line  is  used  by  a  subscriber  is 
an  element  to  be  considered  in  making  rates,  keep- 
ing in  mind  that  the  average  message  occupies 
less  actual  time  than  is  consumed  in  getting  the 
two  parties  connected  and  talking.  Therefore,  the 
unit  of  time  for  a  conversation  should  be  not  one 
minute  or  five  minutes,  but  the  duration  of  the 
average  conversation  as  shown  by  actual  experience, 
and  each  additional  minute  consumed  in  the  con- 
versation should  be  paid  for.  After  considerable 
investigation  and  the  result  of  the  writer's  ex- 
perience, he  concludes  three  minutes  to  be  the 
proper  unit  for  a  conversation,  and  that  it  is  only 
a  question  of  time  when  all  toll  business  will  be 
conducted  upon  a  unit  basis  of  three  minutes  or 
less. 

The  strongest  condemnation  should  rest  on  any 
individual  or  company  that  permits  a  customer  to 
use  a  toll  line  longer  than  the  established  unit  of 
time  without  extra  payment,  and  no  greater  wrong 
is  occurring  to-day  in  connection  with  the  tele- 
phone business,  except  one.  which  is  sometimes 
found  in  the  use  of  the  toll  lines  for  other  than 
company  business  by  employes  to  toll-station  man- 
agers, without  expense  to  them. 

The  time  unit  of  five  minutes  having  prevailed  at 
very  hieh   rates   so  long,   during  this  the   primitive 

t.  Read  before>  the  Irripp^ident  Telephone  a?<:rci=ition  at 
Clev=l  nd,  June  13.  tooo.  Mr.  Ware,  is  secretary  and  general 
maaa«Kr  ot  the  Citizens'  Telephone  Company,  Grand  Rapid?, 
Mich. 


period  of  the  toll  business  for  short-distance  service, 
much  difficulty  will  be  experienced  in  changing  the 
same  and  much  delay  will  from  necessity  occur,  but 
for  long-distance  service,  which  is  just  being  per- 
fected, a  unit  of  time  of  not  exceeding  three  min- 
utes should  be  universally  agreed  to  among  all  In- 
dependent companies. 

The  mileage  rate  is  one  that  should  be  determined 
by  a  competent  traffic  committee  representing  all 
sections,  after  careful  investigation,  and  such  mile- 
age rate  should  be  used  for  all  interstate  toll  busi- 
ness. For  state  business,  great  advantages  would 
accrue  by  reason  of  a  uniformity  in  using  the  same 
basic  rate,  but  the  varied  conditions  of  population 
and  commerce  make  this  uniformity  impracticable 
for  perhaps  years.  The  advantages  to  be  gained  by 
this  early  establishing  of  a  uniform  time  unit  and 
rate  charge  for  all  interstate  business  are  apparent 
and  scarcely  need  attention.  With  such,  any  man- 
ager could  apply  the  scale  to  the  map  and  instantly 
tell  the  rate  from  his  exchange  city  to  any  town 
in  another  state,  provided  a  special  rate  was  not 
listed  in  a  regular  tariff  book. 

The  same  system  can  and  should  be  applied  to 
state  rates.  A  standard  map  and  rate  scale  should 
be  adopted  and  put  into  operation  promptly,  and 
if  this  association  shall  at  this  convention  take  such 
action  as  will  establish  a  general  traffic  committee. 
with  large  powers  over  interstate  and  state-toll 
business,  sufficient  will  have  been  accomplished  by 
that  one  act  to  make  this  convention  highly  suc- 
cessful and  profitable. 

Such  an  association  could  best  solve  the  other 
great  problem — the  division  of  toll  fees.  Much  has 
been  accomplished  in  this  direction  during  the  last 
year  through  the  efforts  of  the  larger  toll-line  com- 
panies in  the  states  of  Indiana,  Ohio,  Pennsylvania 
and  Michigan,  and  a  traffic  committee  organized 
through  their  influence  and  co-operation,  and  having 
for  its  object  the  handling  of  all  toll  business  in 
these  and  other  states.  The  writer  owes  much  to 
this  committee  for  what  is  of  value  in  this  paper, 
and  great  credit  is  due  each  member  of  it  for 
faithful  work  done  and  satisfactory  results  thus  far 
accomplished. 

In  considering  the  distribution  of  the  toll  fee  the 
exchange's  share  should  be  first  determined.  This 
share  should  compensate  for  all  exchange  toll 
service  both  in  and  out,  and  the  settlement  be  based 
upon  business  originating  at  the  exchange  or  sta- 
tion, i.  e.,  the  "out"  business.  Thus  a  larger  per- 
centage can  justly  be  allowed  on  originating  busi- 
ness and  settlements  more  easily  made  than  upon 
both  "out"  and  "in"  business. 

That  an  exchange  should  receive  a  larger  com- 
mission on  out-going  business  than  does  a  toll 
station  is  apparent,  when  one  remembers  that  the 
toll  fee  is  collected  by  the  agent  at  a  toll  station 
at  the  time  the  service  occurs,  and  but  one  record  is 
made.  With  an  exchange,  the  making  of  the  "slip" 
record,  the  posting  to  the  individual-subscriber  ac- 
count, the  getting  out  and  routing  of  the  subscrib- 
ers' toll  bills  at  the  end  of  each  month,  the  enor- 
mous distances  traveled  in  collecting  these  bills — 
all  these  and  others  make  necessary  a  larger  per- 
centage to  an  exchange  than  to  a  toll  station,  to 
say  nothing  about  the  large  investment  in  the  ex- 
change, as  compared  with  the  toll  stations. 

The  writer  believes  a  15  per  cent,  commission 
to  toll  offices  and  25  per  cent,  to  exchanges,  with 
the  maximum  fee  upon  any  one  message  10  or 
12  cents,  to  be  fair,  the  commission  being  upon 
each  regular  "out"  message.  Of  course,  the  com- 
mission and  maximum  would  apply  to  extra  time 
service,  so  that  when  a  customer  pays,  for  example. 
a  double  fee  by  reason  of  excess  of  time,  the  ex- 
change gets  the  corresponding  increase  in  its 
amount  of  fee.  As  the  messages  increase  in  dis- 
tance traveled,  it  becomes  necessary  that  a -maxi- 
mum must  be  made  for  the  fee  on  originating  busi- 
ness. This  is  the  more  apparent  when  one  remem- 
bers that  the  greater  the  distance,  the  more  is 
switching  necessary  and  the  greater  the  time  neces- 
sary to  get  the  subscribers  ready  to  talk.  After 
the  exchange  or  originating  commission  is  de- 
ducted, the  remainder  of  the  fee  should  be  dis- 
tributed according  to  mileage,  each  company  on 
whose  lines  the  message  passes  getting  its  share 
proportioned  to  its  mileage. 

Owing  to  physical  conditions,  the  toll  lines  may 
not  be  "air  lines,"  or  owing  to  the  direct  line  being 
busy,  and  in  order  to  save  time,  a  message  may 
be  sent  by  a  circuitous  route.  Under  the  circum- 
stances an  actual  mileage  is  difficult  to  ascertain  in 
each  instance,  and  the  attempt  would  be  so  cum- 
bersome that  settlements  would  be  impossible.  Ig- 
noring the  actual  route  traveled,  and  considering 
only  the  air-line  distances  between  point  of  origin 
and  of  destination,  or  junction  point  on  each  sys- 
tem or  line  handling  the  message,  one  can  readily 
determine  the  proper  division  of  the  fees,  after 
tables  have  been  prepared  showing  distances  be- 
tween various  terminals. 

The  writer  believes  settlements  should  be  made 
between  the  companies  direct,  for  all  business  done 
over  two  companies'  lines.  A  clearing-house  in  each 
state  might  most  economically  handle  settlements 
for  the  three-or-more-line  messages  within  the  state 
and  a  general  clearing-house  for  all  interstate  busi- 
ness. The  writer  believes,  however,  that  by  judi- 
cious grouping  of  states,  all  three-or-more-line  mes- 
sages can  go  to  greatest  advantage  to  one  central 
office  or  clearing-house  in  each  group.  Thus,  Ohio, 
Indiana  and  Michigan  messages  passing  over  three 
or  more  lines  could  go  to  one  central  office  to  ad- 


vantage, which  might  well  also  be  the  interstate 
clearing-house,  perhaps,  for  all  business  passing  be- 
tween states.  The  settling  of  the  two-line  messages 
by  the  companies -interested  would  at  once  care  for 
the  very  large  majority  of  messages  and  could 
readily  be  done  by  parties  interested. 

There  are  many  details  connected  with  the  toll 
traffic  that  could  with  profit  be  discussed,  but  it  is 
not  possible  for  these  to  be  treated  of  at  this  time. 
"Uniformity"  is,  however,  the  key-word.  Uniform 
blanks  and  reports  will  simplify  business  between 
companies  and  secure  system,  which  is  lacking 
among  some  companies.  The  writer  believes  that 
with  uniform  blanks,  scales,  reports,  office  books, 
etc.,  up-to-date  printing  establishments  and  elec- 
trical supply  houses  will  carry  these  office  supplies, 
so  that  small  companies  which  cannot  afford  to  have 
them  made  can  still  purchase  to  advantage  and  will 
secure  a  uniformity  in  methods  of  handling  the  toll 
and  exchange  business  not  otherwise  possible,  and 
largely  overcome  what  has  so  far  retarded  this 
feature  of  the  telephone  business. 

While  toll  construction  and  the  standardizing  of 
apparatus  are  topics  that  should  be  considered,  the 
writer  does  not  feel  at  liberty  to  take  up  these 
branches  of  the  business  in  this  paper,  but  cannot 
refrain  from  urging  that  uniformity  in  toll  ap- 
paratus must  be  secured.  The  manufacturers  hav- 
ing thus  far  failed  to  adopt  a  standard,  the  tele- 
phone association  should  take  steps  at  this  time  to 
secure  the  end  indicated. 

The  writer  desires  to  call  especial  attention  to 
an  item  of  expense  which,  for  several  months,  has 
appeared  in  all  telephone  toll  companies'  accounts, 
viz.,  the  government  war  tax  upon  certain  tele- 
phone messages.  The  mere  fact  that  telegraph  and 
express  companies  were  exempt  from  the  war  tax 
was  sufficient  reason  why  telephone  companies 
should  also  have  been  exempted.  No  satisfactory 
reason  can  be  given  by  any  member  of  Congress,  or 
any  other  person  for  that  matter,  why  the  tax  on  a 
telegram  costing  25  cents  or  more  for  each  10 
words  should  be  charged  to  the  sender  and  not 
the  telegraph  company,  while  a  telephone  message, 
occupying  from  three  to  five  minutes  or  more, 
should  be  taxed  against  the  telephone  company, 
provided  the  fee  is  15  cents  or  over.  There  is  no 
such  reason,  and  a  great  injustice  is  being  done 
because  of  such  an  arrangement. 

In  addition  to  information  known  to  members  of 
Congress,  by  reason  of  their  official  relations  with 
telephone  companies,  additional  data  were  furnished 
by  telephone  officials,  and  efforts  were  made  at  the 
time  the  15-cent  minimum  was  fixed,  to  have  it  in- 
creased to  at  least  a  25-cent  minimum,  but  the 
efforts  failed. 

The  fact  that  the  Bell  companies,  as  a  rule,  had 
no  message  fees  less  than  25  cents  (except  where 
competition  forced  them,  and  then  in  limited  ter- 
ritory), while  their  regular  message  fees  ranged 
from  25  cents  to  as  many  dollars,  will  explain  why 
the  fixing  of  a  15-cent  minimum  is  not  burdensome 
upon  them,  and  they  may  take  no  steps  to  secure 
a  repeal  of  the  act  because  of  its  effect  upon  the 
smaller  Independent  companies.  At  the  time  the 
war-revenue  measure  was  passed  by  Congress,  the 
Independent  companies,  owing  to  the  short  dis- 
tances reached  by  their  toll  lines,  had  few  messages 
on  which  they  were  receiving  25  cents  or  more,  and 
as  a  rule  15  and  20-cent  messages  were  universal, 
where  a  10-cent  fee  was  not  charged.  A  tax  of  one 
cent  upon  a  three-minute  message  from  Grand 
Rapids  to  Chicago,  for  which  the  Bell  company  re- 
ceived $2,  or  to  Boston  with  a  fee  of  $9.  or  to 
Ft.  Wayne  (a  distance  of  150  miles)  with  a  fee  of 
$1.50,  is  of  comparatively  little  moment  to  the  Bell 
companies,  yet  the  same  tax  per  message  becomes 
an  unjust  burden  when  placed  upon  any  class  of 
companies  where  15  and  20-cent  messages  pre- 
dominate, as  is  probably  true  of  a  majority  of  the 
Independent  telephone  toll  companies. 

While  it  may  not  have  been  intended  to  thus  dis- 
criminate against  these  Independent  companies. 
which  are  threatening  to  destroy  the  monopoly 
heretofore  enjoyed  by  the  Bell  companies,  yet  the 
discrimination  exists,  and  is  obnoxious  and  should 
be  removed. 

The  question  for  this  association,  therefore,  is 
how  soon  can  the  repeal  of  this  portion  of  the 
war-revenue  law  above  referred  to  be  accom- 
plished? Every  congressman  and  senator  should 
be  urged,  and  so  strongly  urged,  that  the  desired 
repeal  should  be  the  very  first  act  of  legislation  of 
the  next  session  of  Congress;  and  so  pronounced 
and  continuous  should  this  matter  be  placed  before 
the  members  of  Congress,  that  they  be  brought  to 
realize  that  the  people  are  directly  interested  in  the 
Independent  telephone  movement,  and  that  the 
wishes  of  the  people  must  be  respected  in  telephone 
matters,  if  their  good  will  is  to  be  retained. 

In  conclusion,  permit  me  to  say,  while  there 
have  been  problems,  and  new  ones  are  constantly 
arising,  yet  there  have  been  solutions,  and  the 
future  will  bring  relief  to  the  weary  problem  worker 
in  the  telephone  world,  A  brighter  day  is  at  hand 
for  the  office  plodder  who  has  accomplished  so  much 
in  the  past  under  such  adverse  conditions.  Prog- 
ress, progress  everywhere,  and  especially  in  the 
telephone  field.  While,  as  Independents,  we  have 
done  well,  we  will  do  better,  and  are  -fure  con- 
querors. 


The  new  electric  railway  at  Greenville,   S.  C, 
expected  to  be  in  operation  by  next  August. 
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Convention  Notes  and  Exhibits. 
[Continued  from  page  jSg.] 

part.  There  were  battery  carbons  of  all  kinds,  bat- 
teries themselves,  telephone  diaphragms,  and  a  host 
of  other  small  specialties  of  which  the  telephone 
man  uses  a  great  quantity.  A  view  of  the  exhibit 
-,-.  M.  H.  Muffin  and  E.  J. 
.  did  the  honors  in  that  graceful  manner  so 
characteristic  of  them  and  their  company. 

C.  '!  the  American  Steel  and  Wire  com- 

and  Washburn  &  Moen  department,  did  the 

for  his  company  on  Tuesday  afternoon,  when 

a,  many  as  too  delegates  were  taken  to  visit  the 
\mcrican  Steel  and  Wire  company's  works.  Un- 
der Mr.  Gage's  guidance  the  entire  process  of  wire 
manufacture  was  inspected,  and  greatly  interested 
the  telephone  people.  It  is  safe  to  say  that,  while  it 
i  the  lot  of  the  telephone  people  to  use  wire, 
they  know  comparatively  little  of  its  manufacture. 
1  he  exhibit  is  shown  on  page  388. 

Charles  L.  Burlingham,  sometimes  misnamed  Mr. 
McDermid  of  the  McDermid  Manufacturing  com- 
pany, came  down  with  the  delegation  which  left 
Chicago  over  the  Lake  Shore  on  Monday  night. 
Mr  Burlingham  is  new  doing  a  most  extensive 
business  in  the  magnet  wire,  and  his  large  factory  in 
Chicago  is  now  running  full  blast.  Buyers  of  tele- 
phone magnet  wire  interested  in  the  quick  response 
hurried  shipment  of  any  sort  of  fine  magnet 
wire  found  Mr.  Burlingham  a  most  welcome  guest 
to  the  telephone  convention. 

Harry  Thompson,  manager  of  the  conduit  depart- 
ment of  the  American  Clay  Manufacturing  com- 
pany, at  Akron,  Ohio,  made  the  best  use  of  the  fact 
that  his  company  had  furnished  the  conduit  for  the 
Cuyahoga  plant.  Mr.  Thompson  is  making  the 
jest  kind  of  an  effort  for  a  share  of  the  first- 
class  conduit  business  of  the  telephone  companies  of 
the  country',  and  if  the  results  of  the  outside  field 
can  be  gauged  by  his  work  at  the  Cleveland  conven- 
tion, the  American  Clay  Manufacturing  company  will 
have  to  extend  its  plant  in  the  near  future. 

Manager  Grant  of  the  Hollenden  Hotel  deserves 
great  credit  for  the  interest  he  displayed  in  the  com- 
fort of  the  large  delegation  of  telephone  people  that 
patronized    his   luxurious   and    well-kept    hostelry. 
The   Hollenden   has  always  been   a  rendezvous  for 
the  electric  people  traveling  in  the  Middle   States. 
and  anywhere  in  the  vicinity  of  Cleveland,  and  at 
this  time   Mr.   Grant's  constant  solicitude  after  the 
irts    of   the    delegates    and    their   wives    added 
much  to  the  popularity  of  what  is  from  time  to  time 
Oted  "the  house"  by  the  electric  traveling  men. 
The    Avery     Stampirg     company,    general    metal 
r    of    Cleveland,    could    not    have    chosen    a 
representative  to  look  after  its  interests  than 
D.  Perkins.  Jr.     Mr.  Perkins  never  tired  of  talking 
on  the  merits  of  the  company's  Never  Break  steel 
rs,  and   Never  Break  post-hole  diggers,  and 
showed  a  specialty  that  was  particularly  applicable 
in    telephone-construction    work.     Mr.    Perkins   has 
also   a   true   advertising   instinct,    for   his   orchestra 
a  crowd  on  all  occasions,  and  his  wonderful 
bird,  "Red  Bat,"  drew  many  curiosity  seekers. 

in  R.  Harding,  manager  of  the  western  branch 
of  the  Holtzer-Cabot  Electric  company,  Chicago, 
had  a  line  of  goods  at  his  hotel  for  private  inspec- 
tion. Mr.  Harding  was  asked  during  the  conven- 
tion the  question,  "Where  is  your  exhibit?"  and 
an  exchange  manager,  overhearing  the  question, 
quickly  remarked,  "What  is  the  use  of  his  having 
an  exhibit,  for  the  Holtzer-Cabot  goods  are  every- 
where in  this  convention."  The  force  of  this  brusque 
allusion  will  be  appreciated  when  it  is  realized  how 
many  manufacturers  of  telephone  goods  embody  in 
their  apparatus  the  Holtzer-Cabot  exchange  special- 
ties. 

George    W.    Conover    was,    of    course,    on    hand. 
Mr.  Conover  has  chosen  to  apply  himself,  and  with 
great    success,    to    the    somewhat    unique    work    of 
.'tiny  as  general  purchasing  agent  for  Independent 
telephone   companies   and  contractors.     Mr.   Cono- 
ver was,  of  course,  ."it  the  telephone  convention,  and 
while  he   did  not  make  any  extensive  exhibits,   he 
-  1    samples   for  the  American   Electric 
Fuse  company  of  Chicago    and  acted  as  representa- 
1  this  company.     The  American  Electric  Fuse 
lany  is  pushing  most  energetically  for  business, 
and  Mr.  Conover's  exhibit  of  their  specialty  created 
quite  an  impression. 

Cultured    Boston   appeared    in    the    presence    of 
F.lisha  B.  Sei  ral  manager  of  the  Couch  & 
company,    telephone    manufacturer,     of     ZI2 
Summer           I    Boston,  Mass.     Mr.  Seeley  made  no 
exhibit,  owing  to  the  fact  that  his  plant  at  the  pres- 
e  is   simply  overrun  with  orders.     The  com- 
pany,   however,    Ins   boomed   its   business   very   ex- 
tensively, and  it  is  safe  to  prophesy  at  the  next  tele- 
phone convention  a  most  substantial  surprise  by  the 
'  ouch   8    Seelcr;    company.     It  is  a  matter  of  regret 
that   the   initial   member  of  the  firm  could  not  ac- 
ny   Mr.   Seeley.   but  both  partners  could   not 
leave  the  business  at  the  same  time. 

tcuniei  of  the  Moon  Manufacturing  company 
of  Chicago  was  one  of  the  jolliest  of  the  party  thai 
c  ime  on  the  Lake  Shore  special  from  Chicago.  Mr. 
Procunier's  terminal  heads  and  othef  telephonic  spe- 
cialties hive  made  most  enviable  the  name  of  the 
Moon  Manufacturing  company.  Mr.  grocunier  was 
on  hind  day  and  night,  during  the  convention,  and 
was   another  example  at  the   reception   of  that   gal- 


lantry for  which  Chicago  men  are  noted.  The  ladies 
all  vote  Mr.  Procunier  the  true  French  exquisite,  in 
that  he  was  never  at  a  loss  to  say  the  right  thing 
at  the  right  time  and  place,  especially  when  the 
compliment  was  devt  ted  to  one  of  the  fair  sex. 

W.  F.  Warner,  the  progressive  young  man  of  the 
Warner  generator  fame,  was  on  hand  in  person,  to 
explain  a  number  of  distinctive  features  of  his  gen- 
erator. Several  years  ago  Mr.  Warner  started  in 
a  modest  way,  building  what  might  be  called  a 
motor-generator  to  supply  vibrating  or  alternating 
current  for  telephone-exchange  service.  His  busi- 
ness grew  so  rapidly  that  from  time  to  time  he  had 
to  increase  his  plant,  until,  at  the  present  time,  the 
Warner  generator  is  to  be  found  in  every  state  in  the 
Union.  Mr.  Warner  recently  brought  out  a  radically 
different  type  generator,  that  is  meeting  with  marked 
success.  It  was  this  machine  which  he  presented 
to  the  convention.  Mr.  Warner's  exhibit  is  shown 
on  page  387. 

The  Eureka  Electric  company  was  represented 
by  I.  J.  Kusel  of  Chicago.  H.  J.  Kusel.  of  the  Eu- 
reka company's  Indianapolis  office,  Will  Shaw  and 
George  B.  Pratt,  the  company's  eastern  representa- 
tive. The  company  showed  a  new  central-energy 
telephone,  adaptable  to  existing  magneto  systems. 
It  also  exhibited  its  new  special  transmitter,  as  well 
as  a  large  line  of  its  high-grade  devices.  The  ex- 
hibit is  illustrated  on  page  387.  Among  the  notice- 
able souvenirs  distributed  at  the  meeting  was  the 
Independent  sign  button,  encased  in  a  rolled-gold 
rim,  also  a  letter  file,  which  were  passed  out  lib- 
erally while  they  lasted  by  the  Eureka  company. 
The  toll-check  files  the  company  will  be  pleased  to 
mail  to  any  company  on  request. 

The  exhibit  of  the  Western  Telephone  Constiuc- 
tion  company  (page  386)  consisted  of  a  full  line  o( 
telephone-exchange  apparatus.  The  company's  toll- 
line  switchboards  were  of  especial  interest  to  the 
delegates,  in  view  of  the  rapid  extension  of  long- 
distance lines,  and  this  company  seems  to  be  fully 
equipped  to  furnish  switchboards  for  any  class  of 
service.  Its  Western  Express  switchboard  is  so 
well  known  that  it  needs  no  description.  This  com- 
pany has  been  entiiely  reorganized  in  the  past 
month,  and  while  it  will  retain  all  the  excellencies  of 
the  apparatus  of  the  old  company,  it  has  many  im- 
provements to  introduce  in  the  next  few  weeks. 
The  company  was  represented  bv  its  general  man- 
ager. L.  G.  Bowman,  and  by  W.  P.  Booth. 

The  illustrations  presented  on  page  388  show  the 
interesting  line  of  Farr  specialties  presented  by 
the  Farr  Telephone  and  Construction  Supply  com- 
pany of  Chicago.  This  company  had  its  exhibition 
located  at  the  west  end  of  the  building,  and  an  elec- 
tric sign,  constantly  burning,  was  tireless  in  calling 
the  attention  of  every  telephone  man  that  Farr  was, 
as  usual,  "well  to  the  front."  The  Farr  interes's 
were  well  looked  after  by  Vice-president  W.  B. 
Farr,  President  C.  W.  Farr  and  General  Manager 
E.  W.  Hurst.  Vice-president  Farr  was  in  constant 
attendance,  and  someone  very. aptly  remarked  in 
regard  to  this  officer  and  the  management  of  the 
affairs  oHhe  company,  that  "Had  it  not  been  for  the 
vice-president  there  never  would  have  been  a  presi- 
dent." 

The  interests  of  the  Nungesser  Electric  Battery 
company  were  looked  after  by  Superintendent  Philip 
P.  Nungesser  and  General  Manager  A.  G.  Foster 
of  the  company.  Mr.  Nungesser  made  a  most  in- 
teresting exhibit,  and  the  expert  electrician  for  the 
company  was  constantly  on  hand  to  explain  the 
many  valuable  features  of  his  battery,  and  to  dem- 
onstrate its  peculiar  applicability  for  telephone  serv- 
ice. Some  idea  of  the  very  interesting  exhibit  made 
by  Mr.  Nungesser  and  a  realization  of  the  various 
types  of  batteries  presented  by  this  company  may 
be  had  from  the  illustration  on  page  387.  Inci- 
dentally, it  may  be  stated  that  the  Nungesser  com- 
pany has  recently  established  a  Chicago  office,  under 
the  management  of  Thomas  G.  Grier.  Mr.  Grier  is 
to  devote  his  attention  to  pushing  the  Nungesser 
batteries  in  that  section  of  the  United  States.  The 
Nungesser  company  realizes  that  the  West  at  the 
present  time  is  a  splendid  market  for  its  batteries, 
and  that,  safe  in  the  hands  of  Mr.  Grier.  the  high 
expectations  of  the  company  of  increasing  its  west- 
ern business    will  be  fully  realized. 

The  Swedish-American  Telephone  company,  in 
the  person  of  President  E.  B.  Overshiner.  and  backed 
by  a  most  complete  and  interesting  exhibit  of  almost 
every  conceivable  design  of  telephonic  apparatus 
did  itself  proud.  The  Swedish-American  Telephone 
company  started  business  within  a  year,  but  the 
progress  of  this  enterprising  concern  has  been  phe- 
nomenal. Some  idea  of  the  specialties  presented  is 
given  by  the  illustration  on  page  386.  which  shows 
a  great  variety,  and  the  highly  artistic  appearance 
of  the  various  designs  of  telephones  presented.  The 
Swedish-American  company,  under  the  management 
of  Messrs.  Overshiner  and  Moon.. has  now  in  opera- 
tion in  Chicago  extensive  factories  that  are  already 
worked  to  the  limit.  Tt  is  very'  well  known  that 
Mr.  Overshiner  and  Mr.  Moon  are  men,  each  of 
whom  was  possessed  with  a  thorough  knowledge  of 
the  telephone  business  before  the  Swedish-American 
Telephone  company  was  organized.  Mr.  Over- 
shiner was  well  known  as.  not  only  a  telephone  man- 
ufacturer, but  as  a  manufacturer  of  the  Logansport, 
Tnd..  and  other  exchanges,  while  Mr.  Moon's  chief 
experience  is  the  manufacture  of  batteries.  The  bat- 
ter's connection  with  one  of  the  largest  telephone- 
manufacturing  companies  in   the  United   States  fits 


hint  for  his  responsibility  with  the  Swedish-Ameri- 
can Telephone  company.  The  motto  of  the  Swedish 
company  is:  "The  very  highest  class  of  workman- 
ship at  reasonable  prices."  It  is  a  matter  of  regret 
that  Mr.  Moon  could  not  have  accompanied  Mr. 
1  Ivershiner  at  the  corvention. 

Much  attention  was  given  by  delegates  at  the 
convention  to  the  four  large  and  handsome  sample 
c™es  of  black  walnut  and  birdseye  maple  (page 
38S),  showing  the  wires,  cables  and  accessories  man- 
ufactured by  the  Standard  Underground  Cable  com- 
pany, for  telephone,  telegraph,  fire-alarm,  electric- 
lighting  and  street-railway  service.  Telephone-cable 
samples,  including  all  the  standard  sizes  up  to  200 
pairs,  were  shown,  as  well  as  rubber-covered  cables; 
samples  of  all  kinds  of  rubber-covered  wire,  single  and 
duplex,  plain  and  braided,  and  including  the  cele- 
brated Marsh  duplex  wire;  samples  of  bare  weather- 
proof and  magnet  wires,  and  of  hard  rubber  and  iron 
terminals;  also  cable  hangers,  lightning  arresters,  etc. 
The  company  was  represented  by  Vice-president  J.  W. 
Marsh.  Assistant  General  Manager  P.  H.  W.  Smith 
and  Manager  Frank  Clark  Cosby,  all  of  Pittsburg, 
and  by  the  managers  of  the  New  York,  Chicago 
and  Philadelphia  offices,  Messrs,  G.  L.  Wiley.  J  R 
Wiley  and  T.  E.  Hughes,  respectively.  A  large  in- 
crease in  business  has  made  it  necessary  for  this 
company  to  enlarge  its  plant,  and  it  has  therefore 
just  completed  the  building  of  new  factories  in  Perth 
Amboy,  N.  J.,  and  San  Francisco,  Cal. 

The  Ericsson  Telephone  company  was  represented 
by  J.  H.  Montague  and  J.  F.  Hemenway.  Its  ex- 
hibit was  in  room  216,  in  connection  with  the  Mc- 
intosh-Huntington company,  the  Ericsson  com- 
pany's local  representative  in  Cleveland.  A  view  of 
the  exhibit  is  given  on  page  387.  The  goods  shown 
included  a  sample  metallic-circuit  switchboard,  com- 
plete, made  by  L.  M.  Ericsson  &  Co.,  Stockholm, 
Sweden,  in  operation,  and  connected  with  Ericsson 
telephones  in  actual  use.  The  company's  friends 
and  visitors  were  enabled  to  try  the  apparatus,  talk- 
ing from  sound-proof  booths.  Ericsson  desk 
sets  or  instruments  on  the  sample  board.  Among 
the  instruments  shown  were  genuine  Ericsson 
imported  wall  sets  in  oak  and  walnut,  imported 
desk  sets,  imported  portable  testing  sets  and  ter- 
minal instruments,  wall  sets,  desk  sets,  hand  micro- 
telephones,  receivers,  transmitters,  repeating  coils, 
linemen's  tools,  pliers,  and  general  equipment  sup- 
plies. The  Ericsson  switchboard  was  the  center  of 
attraction  and  brought  forth  expressions  of  admira- 
tion and  appreciation  from  the  numerous  visitors. 
In  operation  it  is  positive  and  rapid,  every  part 
easily  accessible  and  handsomely  finished  in  every 
detail. 

The  Varley  Duplex  Magnet  company  of  Jersey 
City  was  out  in  full  force  and  presented  a  most  in- 
teresting exhibit  to  the  trade  for  the  first  time  on 
Wednesday  afternoon.  President  Richard  Varley, 
assisted  by  Western  Representatives  Charles  L.  Hib- 
bard  and  John  Knox,  were  constantly  on  hand  to 
explain  the  peculiar  features  of  the  Varley  duplex 
winding.  Without  doubt,  there  are  a  number  of 
telephone  manufacturers  who  do  not  fullv  appreciate 
exactly  what  is  meant  by  Varley  duplex  winding, 
and  are  still  skeptical  as  to  the  outside  merits  of 
an  invention  that  it  is  safe  to  predict  will  revolu- 
tionize, as  it  goes  on,  the  methods  of  winding  fine- 
wire  magnets.  In  order  that  the  manv  people  who 
studied  Mr.  Varley' s  interesting  exhibit  should  carry 
away  with  them  a  lasting  impression  of  the  merits 
of  the  Varley  duplex  winding,  a  coil  and  magnifying 
glass  were  presented  to  each  of  those,  likely  to  use 
fine-wire  coils  in  their  plants  or  apparatus.  The 
Varley  company  had  expected  to  have  a  winding 
machine,  running  full  blast,  at  the  convention,  but 
the  tremendous  pressure  of  business  at  the  Jersey 
City  factory  and  also  the  fact  that  the  company  now 
has  a  number  of  winding  machines  at  the  Paris  Ex- 
position prevented  this  hoped-for  displav  of  enter- 
prise. 

One  man  who  increased  his  already  far-reaching 
prestige  was  P.  C.  Burns.  The  American  Electric 
1  elephone  company  did  itself  proud  in  contributing 
its  full  share  to  make  even  more  successful  what  is 
pronounced  as  the  most  successful  telephone  con- 
vention that  the  Independent  movement  has  ever 
seen.  Mr.  Burns  showed  his  usual  foresight  in  se-  ' 
lecting  the  quarters  for  his  company  on  the  ground 
floor  of  the  Electric  building,  to  the  right  of  the 
main  entrance.  The  American  Electric  Telephone 
company  had  what  was  literally  a  store,  gayly  dec- 
orated with  flags,  colors  and  other  emblems,  which 
made  it  emblematic,  as  well  as  literallv  American,  in 
every  sense.  This  exhibit,  partiallv  shown  in  the 
illustration  on  page  385,  attracted  a  tremendous 
amount  of  attention.  It  would  be  impossible  to 
enumerate  in  this  limited  space  the  large  and  most 
complete  variety  of  telephonic  appurtenances  pre- 
sented to  the  gaze  of  the  trade.  Some  idea  of 
the  handsome  and  expensive  character  of  the  Ameri- 
can exhibit  may  be  had  from  the  remarks  made  by 
Mr.  Burns  to  the  fact  that  this  three  days'  exposi- 
tion of  the  American  Electric  Telephone  quarters 
would  cost  the  company  in  the  aggregate  $2,000. 
But,  as  someone  put  it,  "from  the  fact  that  Napoleon 
had  crossed  the  Alps  and  was  coming  down  on  the 
other  side."  the  large  expenditure  was  nothing  more 
than  proportionate  to  the  handsome  business  now 
being  done  by  the  American  companv.  The  follow- 
ing-named gentlemen,  headed,  of  course,  by  Presi- 
dent P.  C.  Burns,  aided  in  making  successful  the 
entertainment  offered  by  the  American  company: 
Charles  C.  Buckley,  secretary;  J.  S.  Ihmscn,  general 
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manager;  P.  J.  Bear,  E.  L.  Brown,  A.  J.  Rousseau 
and  H.  P.  Clausen. 

Century  telephones  and  switchboards  were  rep- 
resented by  B.  F.  Stewart,  James  G.  Nolen  and  S.  A. 
Duvall  of  B.  F.  Stewart  &  Co.  of  Chicago.  Switch- 
boards of  100  lines  were  shown,  each  drop  being 
removable,  and  with  self-contained  jack  and  coil- 
One  of  the  interesting  and  ingenious  features  of 
this  board  is  the  automatic  listening  device.  An- 
other very  attractive  feature  of  the  Century  ex- 
hibit was  its  blue-enameled,  solid-back  arm  trans- 
milter,  which  is  said  to  be  the  loudest  and  clearest 
transmitter  yet  devised.  Full  lines  of  series  and 
bridging  bells  were  shown.  A  very  neat  and  attractive 
central-energized  instrument  attracted  a  great  deal 
of  attention.  One  of  the  especially  attractive  features 
of  this  exhibit  was  the  new  receiver.  This  receiver, 
while  it  only  weighs  five  ounces,  is  guaranteed  by 
the  Century  people  to  exceed  any  receiver  now 
on  the  market.  E3ch  receiver  is  sold  under  a  writ- 
ten guarantee  to  that  effect.  Several  large  orders 
were  taken  for  the  new  generator,  equipped  with 
a  combined  gear,  muffler  and  shunt.  All  the 
men  connected  with  the  Century  Telephone  com- 
pany have  been  identified  with  the  Independent 
movement  since  its  inception.  The  company  has 
large  new  quarters  at  253-255  South  Canal  street, 
Chicago,  and  exhibited  in  the  Colonial  Hotel  (.page 
388). 

The  Stromberg-Carlson  Telephone  Manufacturing 
company  presented  a  strong  front  in  the  presence 
of  President  A.  Stromberg  and  General  Manager 
Henry  Shafer.  The  company  did  not  make  any  at- 
tempt at  a  special  exhibit,  owing  to  the  fact  that  the 
factory  is  now  overrunning  with  orders  to  an  ex- 
tent that  prevents  the  loss  of  time  that  would  neces- 
sarily be  entailed  on  the  part  of  the  factory  in  the 
preparation  of  the  exhibits.  President  Stromberg, 
nevertheless,-  brought  with  him  on  the  convention 
train  leaving  Chicago  over  the  Lake  Shore  on  Mon- 
day night  a  new  central-energy  drop,  that  had  been 
prepared  under  the  supervision  of  himself,  Electrical 
Engineer  Carlson  and  H.  Shafer.  This  drop  is  of 
the  latest  central-energy  type,  and  presents  a  num- 
ber of  interesting  points.  The  main  feature  of  the 
device  lies  in  the  method  of  inserting  and  receiving 
the  plug,  and  an  operator's  desire  of  securing  quick 
responses.  Several  designs  of  the  same  style  of 
drop  were  shown,  and  Mr.  Stromberg  presented 
several  exchange  managers  with  sample  drops,  which 
permitted  of  their  experimenting  with  them,  to  as- 
certain the  merits  of  the  new  specialty  from  actual 
experience  and  handling.  It  is  needless  to  say  that 
this  device  of  the  Stromberg-Carlson  company  met 
with  a  warm  reception,  and  already  the  demand 
for  the  specialty  has  been  a  surprise  to  its  exploiters. 
All  the  salesmen  of  the  company  are  now  equipped 
with  samples  of  the  Stromberg-Carlson  central-en- 
ergy drop,  but  it  will  require  a  personal  inspection 
in^'rder  that  the  trade  may  fully  appreciate  its  merits. 
Relative  to  the  entertainment  of  the  delegates,  the 
Stromberg-Carlson  company  was  allowed  the  privi- 
lege of  distributing  at  the  banquet  "Central-energy 
cigars,  gold  and   silver-plated." 

One  of  the  banner  exhibits  at  the  convention,  both 
as  regards  attendance  and  completeness,  was  that 
of  the  North  Electric  company.  Those  not  ac- 
quainted with  this  popular  concern  were  surprised 
at  the  extent  and  character  of  the  goods  shown. 
The  exhibit  (page  3S6)  was  complete  in  the  matter 
of  decorations,  the  palms,  cut  flowers  and  special 
designs  in  bunting  eliciting  especial  praise.  The 
Xorth  Electric  company  also  distributed  many  pretty 
souvenirs,  among  which  were  thin  pocket  mirrors, 
buttons  in  colored  design,  and  a  tasteful  little  book- 
let in  celluloid  cover,  consisting  of  a  guide  to  the 
city.  The  latter  was  the  source  of  much  amuse- 
ment, as  well  as  being  extremely  useful.  This  pro- 
gressive concern  took  this  occasion  to  introduce  sev- 
eral new  features,  the  most  important  being  a  work- 
ing exchange  of  its  new  supervising-telephone  sys- 
tem. The  company  had  in  full  operation  a  switch- 
board, with  an  obliging  operator,  the  lines  running 
to  its  factory  and  offices  and  various  parts  of  the 
exhibit.  A  large  number  of  investigators  were  con- 
tinually about  this,  as  well  as  the  other  exhibits, 
testing  and  inspecting  its  efficiency  and  workman- 
ship. A  new  desk  telephone,  neat  in  design  and 
small,  several  special  types  of  cabinet  telephones, 
new  styles  of  toll  and  farmers'  boards,  and  a  private 
branch  exchange  were  the  other  main  features.  The 
factory  was  also  open  for  inspection,  where  were  ex- 
hibited magneto-call  switchboards.  Many  availed 
themselves  of  the  opportunity  to  inspect  the  meth- 
ods of  manufacture  used  by  the  North  company. 
The  exhibit  at  the  Electric  building  was  in  charge 
of  F.  F.  Sapp,  manager  of  sales  and  advertising, 
J.  P.  Downs,  engineer,  and  Dudley  Wick,  who  is  in 
charge  of  the  drafting  department.  The  president. 
C.  H.  North,  and  Secretary  and  Treasurer  George 
C.  Steele  divided  their  time  between  the  visitors 
at  the  North  exhibit  and  the  factory. 

A  very  large,  handsome  and  striking  exhibit  was 
that  of  the  Kellogg  Switchboard  and  Supply  com- 
pany of  Chicago.  Instead  of  being  satisfied  with 
the  showing  made  by  the  imposing  multiple-switch- 
board exchange  installed  by  this  company  for  the 
Cuyahoga  Telephone  company  of  Cleveland,  in  the 
same  building  in  which  the  convention  was  held. 
the  Kellogg  company  had  an  elaborate  display  of 
all  its  types  of  switchboards  and  telephone  instru- 
ments in  rooms  204  and  205,  Electric  building.  The 
two  rooms  were  handsomely  decorated  in  delicately 
tinted  bunting,  the  large  exhibition  room  being  in 
yellow   and    white,    while   the    reception    room,   in 


which  Mr.  Kellogg  and  the  engineers  of  the  com- 
pany entertained  many  visitors,  was  in  green,  red 
and  white.  The  reception  room  was  elegantly  and 
comfortably  furnished,  and  a  large  quantity  of  small 
apparatus,  such  as  jacks,  drops,  relays  and  signals, 
was  distributed  on  the  tables  in  this  room.  The 
main  feature  of  the  exhibit  was  the  nineteenth  sec- 
tion of  the  large  common-battery  switchboard  now 
being  installed  by  the  Kellogg  company  at  Balti- 
more, Md.  It  is  seldom  that  one  has  an  opportunity 
to  thoroughly  inspect  every  detail  of  anything  so 
complex  as  a  section  of  a  large,  multiple  switch- 
board, and  the  numerous  visitors  eagerly  availed 
themselves  of  the  opportunity.  Another  portion  of 
the  Baltimore  exchange  was  present  in  the  shape 
of  a  marble  power  switchboard,  equipped  with  Wes- 
ton volt  and  ammeters  and  I-T-E  circuit  breakers, 
together  with  all  switches  and  shunts  necessary  for 
the  complete  handling  of  all  the  heavy  currents  of 
the  exchange.  Besides  these,  two  sections  of  Uni- 
versal switchboard  were  shown,  one  adapted  for 
common-battery  work  and  the  other  for  magneto 
signaling  and  local-battery  talking.  These  boards 
were  so  constructed  that  as  the  exchange  grows 
they  may  be  changed  into  multiple  boards  without 
in  any  way  changing  any  of  the  apparatus  already 
installed.  It  is  said  that  this  feature  is  present  in 
no  other  switchboard  on  the  market.  Another  fea- 
ture of  decided  interest  was  that  of  the  small  desk 
switchboard  in  complete  operation,  many  of  the  ex- 
hibit instruments  being  connected  to  it,  so  that  visit- 
ors could  get  an  excellent  idea  of  its  actual  operation. 
The  line  of  telephone  instruments  artistically  ar- 
ranged on  the  walls  of  the  two  rooms  was  of  all 
kinds  of  woodwork,  prominent  among  which  were 
mahogany,  birdseye  maple  and  oak.  Among  these 
were  bridging  and  series  instruments  for  party  lines 
or  regular  exchange  work,  common-battery  instru- 
ments, which  appeared  to  be  the  very  embodiment  of 
simplicity,  and  "four-button"  instruments,  adapted 
to  the  work  on  the  Kellogg  divided-exchange  mul- 
tiple switchboard,  of  which  that  of  the  Cuyahoga 
Telephone  company  is  the  latest  type.  The  group 
of  pictures  on  page  3S4  gives  a  good"  idea  of  the  Kel- 
logg company's  twro  exhibition  rooms.  The  Kel- 
logg company  was  represented  by  Milo  G.  Kellogg, 
its  president;  F.  W.  Dunbar,  F.  J.  Dommerque  and 
Kempster  B.  Miller,  its  engineers;  George  W.  Bur- 
lingame.  of  the  installation  department;  A.  W.  Tay- 
lor, of  the  experimental  department,  and  others.  A 
decidedly  artistic  feature  of  the  Kellogg  exhibit  was 
the  little  pamphlet,  liberally  distributed,  containing 
a  description  of  the  Kellogg  factory,  its  products 
and   methods. 


Independent  Telephone  Association  of 
Wisconsin. 

The  first  meeting  of  the  Independent  Telephone 
association  of  Wisconsin,  which  was  organized  at 
Weyauwega  on  March  31st  last,  was  held  at  Madi- 
son, Wis.,  June  6th  and  7th.  At  the  opening  session 
an  address  was  made  by  the  president  of  the  associ- 
ation, A.  L.  Hutchinson.  Other  papers  and  ad- 
dresses were  read  at  the  meeting,  as  follows:  "Farm- 
ers' Lines  in  Connection  with  Exchanges,"  W.  J. 
Ball,  Baraboo;  "Independents  and  Monopolies," 
C.  H.  Schweizer,  La  Crosse;  "Growrth  of  Independ- 
ent Telephone  Companies  in  Wisconsin,"  H.  C.  Win- 
ter, Madison;  "Technical  Education,"  "Dean  John- 
son, engineering  department  of  University  of  Wis- 
consin, Madison;  "Telephones,"  Professor  D.  C. 
Jackson,  University  of  Wisconsin,  Madison;  "Bat- 
teries for  Exchange  Use,"  S.  A.  Rail,  Chicago.  J.  J. 
Nate,  manager  of  the  Standard  Telephone  and  Elec- 
tric company  of  Madison,  gave  a  practical  and  very 
interesting  address  on  the  telephone  business  in  gen- 
eral. 

The  delegates  in  attendance  at  the  meeting  were 
the  guests  of  the  Standard  Telephone  and  Electric 
company  at  the  Park  Hotel.  The  company  also  ten- 
dered, the  delegates  a  boat  excursion,  and  a 
tally-ho  ride  was  given  by  the  Electrical  Supply 
company. 

C.  H.  Schweizer  of  La  Crosse  was  elected  dele- 
gate to  the  national  convention  at  Cleveland,  and 
R.  Valentine  of  Janesville  was  chosen  alternate.-  The 
following-named  companies  joined  the  association: 
Viroqua,  Beloit,  Eastern  Wisconsin,  Poynette,  Troy 
and  Honey  Creek  and  Edgerton.  There  are  now 
25  companies  in  the  association,  representing  six- 
tenths  of  the  Independent  telephone  interests  in  the 
state.  A  resolution  was  passed  providing  that  no 
member  of  the  association  shall  sell  any  Independ- 
ent line  to  the  Bell  company  without  first  offering 
the  same  to  the  association  or  to  a  member  of 
the  association.  The  executive  committee  took 
preliminary  steps  for  the  constructing  of  long- 
distance lines  to  connect  the  various  Independ- 
ent telephone  systems  of  the  state.  The  com- 
mittee recommends  that  a  company  composed  of  as- 
sociation members  be  formed  to  build  long-distance 
copper-wire  trunk  lines  between  the  larger  cities 
of  the  state.  The  next  meeting  of  the  association 
will  be  held  in   Madison  in   February. 

Among  those  present  at  the  meeting  wrere:  C.  B. 
Salmon,  J.  E.  Carr,  Beloit;  R.  Valentine,  Janesville: 
W.  P.  Bragg.  C.  W.  Twinning,  Monroe;  W.  H. 
Little.  C.  A.  Colonius,  Portage;  C.  K.  Avery,  Mer- 
rill; W.  J.  Ball,  Baraboo;  J.  Bonhan,  Spring  Green: 
T  W.  McKinney.  Edgerton;  H.  P.  Proctor.  Viro- 
qua; Dr.  E.  H.  Jones,  A.  L.  Hutchinson,  Weyau 
wega;  William  Lohmiller,  C.  H.  Schweizer,  La 
Crosse;  V.  V.  Willey,  Elroy;  S.  L.  Phinney,  Poy- 
nette; C.  A.  Kramer,  Elkhart  Lake:  John  Mur- 
dock,  Brodhead;  J.  C.  Harper,  H.  C.  Winter,  Madi- 
son. 


Telephone  Development.1 
Bv  Ed.  L.  Barber. 

The  telephone,  as  we  know  it  to-day,  is  a  product 
of  the  last  quarter  of  a  century.  When  first  placed 
upon  the  market,  few  people  had  the  slightest  idea 
of  the  important  part  it  would  play  in  the  business 
and  social  life  of  the  people.  It  was  generally  con- 
sidered but  little  better  than  a  toy,  and  for  a  num- 
ber of  years  subsequent  to  the  granting  of  the  pat- 
ents covering  its  important  features,  it  did  not  come 
into  anything  like  general  use.  As  soon  as  its  utility 
was  recognized,  it  passed  into  the  hands  of  a  corpo- 
ration which  waxed  wealthy  and  grew  corpulent 
from  the  money  exacted  from  those  who  were,  per- 
force, compelled  to  pay  whatever  sum  was  demanded 
for  the  service.  During  the  time  this  state  of  af- 
fairs existed,  or  up  to  the  year  1895,  when  the  Inde- 
pendent movement  got  fairly  started,  there  were 
comparatively  but  few  telephones  in  use,  the  monop- 
oly believing  the  telephone  to  be  a  luxury,  and  for 
the  few,  charging  such  rates  that  it  was  impossible 
for  the  many  who  desired  to  indulge,  but  in  that 
year,  when  several  of  the  basic  patents  expired,  so 
that  whoever  desired  could  both  manufacture  and 
use  the  telephone,  then  was  recorded  the  birth  of 
the  Independent  telephone  organization,  which  ha; 
grown  to  such  magnificent  proportions  as  to  cause 
the  assembling  of  such  a  convention  from  the  four 
corners  of  this  vast  country  as  we  are  here  enjoying. 

Then  it  was  discovered  that  just  as  good,  if  not 
better,  apparatus  could  be  manufactured  by  the  In- 
dependents as  was  in  use  by  the  monopoly,  and 
factories  were  started,  at  first  only  two  or  three,  but 
as  the  demand  increased,  more  were  added,  until 
now  there  are  some  50  or  more  in  the  manufacture 
of  telephones  and  switchboards  alone,  to  say  nothing 
of  the  many  other  branches  of  the-  industry,  and  I 
am  told  by  the  people  of  this  branch  of  the  industry 
that  the  demand  for  their  goods  is  increasing  so 
rapidly  that  it  is  almost  impossible  for  them  to  sup- 
ply it. 

At  the  time  of  the  advent  of  the  Independent 
movement,  had  those  who  were  in  possession  of- 
the  telephone  interests  of  this  country  been  disposed 
to  be  half-way  fair  with  the  people,  the  Independ- 
ent telephone  movement  would  never  have  been 
born,  and  those  of  us  who  are  here  assembled  to-day 
would  never  have  had  the  pleasure  of  communing 
with  each  other,  nor  the  experiences  we  have  had 
since  we  engaged  in  this  line  of  human  endeavor. 
But  they  were  not  so  disposed.  They  seemed  to 
believe  that  they  had  everything  their  o\Yn  way.  that 
the  telephone  was  invented  only  for  the  rich  of  the 
populous  centers  of  our  country,  and  by  their  acts 
of  exclusion  deprived  nine-tenths  of  the  population 
of  our  county  of  the  privilege  of  enjoying  this 
greatest  of  modern  improvements.  The  man  of 
moderate  means  could  not  afford  to  pay  the  exor- 
bitant prices  charged,  and  even  those  of  wealth,  who 
could  afford  it,  but  who  chanced  to  live  outside  the 
larger  cities,  were  likewise  denied  the  boon  they 
sought. 

The  advent  of  the  Independent  telephone  move- 
ment, however,  changed  all  this,  and  within  the  past 
five  years  this  movement  has  taken  such  strides  that 
nearly  every  village  of  the  land  is  connected  with 
the  great  outside  world  by  one  or  more  telephone 
lines,  and  the  homes  of  multiplied  thousands  of  those 
residing  on  farms  far  distant  from  the  centers  of 
population  enjoy  the  same  benefits  on  this  line  as 
do  their  heretofore  more  favored  city  cousins.  The 
telephone  is  no  longer  a  luxury,  to  be  enjoyed  only 
by  the  rich,  or  those  whose  business  interests  com- 
pelled them  to  pay  whatever  price  the  monopoly  de- 
manded for  its  service,  but  it  has  become  an  every- 
day necessity  in  both  the  home  and  the  business 
office,  almost  as  necessary  to  the  home  as  the  cook- 
stove  and  as  essential. to  the  business  office  as  a 
desk  or  typewriting  machine.  All  this  has  been 
brought  about  by  the  movement  which  we  repre- 
sent, and  there  are  some  of  us  here  who  are  vain 
enough  to  think  that  we  have  had  something  to  do 
with  the  shaping  of  this  most  desirable  result. 

Again,  to  refer  to  the  apparatus  we  use:  "When 
the  first  Independent  exchange  was  constructed,  the 
monopoly  laughed  long  and  loud,  and,  indeed,  there 
was  some  reason  for  their  hilarity.  The  apparatus 
used  wras  crude  and  it  was  inefficient;  all  of  the  basic 
patents  had  not  expired,  and  the  earliest  Independ- 
ent exchanges  were  compelled  to  use  instruments 
without  a  battery  attachment,  and  it  was  soon  dis- 
covered that  such  equipment  wras  inadequate,  and 
could  not  fill  the  bill.  But  the  day  came  when  the 
last  of  the  patents  ceased  to  be  prohibitive,  and  then 
the  monopoly  changed  its  tune  and  has  been  chang- 
ing it,  until  to-day  it  is  a  most  dismal  dirge  that 
is  wafted  over  the  land  from  the  scene  of  previous 
rejoicing  down  on  Milk  street  in  "old  Boston  town." 

To-day  we  surpass  them  in  the  number  of  ex- 
changes in  operation  and  in  the  number  of  points 
reached,  and  in  the  territory  between  the  Alleghany 
and  Rocky  Mountains  in  the  number  of  instruments 
in  use,  and  have  an  equipment  in  every  respect  su- 
perior to  that  used  by  the  monopoly,  and  they  are 
taking  lessons  from  us  in  the  construction  of  tele- 
phone plants. 

Our  instruments  (and  I  do  not  refer  to  any  par- 
ticular manufacturer's  output,  for  there  are  a  large 
number  of  really  excellent  instruments  on  the  mar- 
ket to-day,  made  b}'  as  many  different  houses)  are 
fine  specimens  of  mechanical  skill  and  workmanship 

I.  Read  before  the  Independent  Telephone  association,  at 
Cleveland.  June  13,  1900.  Mr.  Barber  is  president  of  the  Cen- 
tral Construction  company  of  W'auseon.  Ohio. 
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and  fulfill  to  the  letter  all  the  demands  made  by  an 
exacting  public  upon  them,  and  are  to-day  giving 
better  service  in  a  thousand  towns  and  cities  through 
out  this  broad  land  than  are  the  instruments  of  that 
monopoly  which  has  repeatedly  informed  the  1 
that  we  do  not  know  how  to  build  telephone  plants. 
do  not  know  how  to  operate  them,  and  are  unable 
are  either  telephones  or  switchboards  which 
will  stand  the  test  of  service. 

the  people  have  learned  some  important  les- 
ions the  telephonic  lines  during  the  tout 
which  are  cover*  1  by  the  history  of  this  Independ- 
ent movement.     They  have  learned  that  we  are  their 
friends,   and   that   whatever   we    tell   them   they   can 
rely    upon,    while    the   wild    statements    of   our   ad- 
ime  and  again,   proven   false. 
'1  hey  have  learned  that,  if  they  want  the  best  service. 
the  most  accommodating  service,   they   must   come 
and  that  it  is  to  our  efforts  that  must  be  cred- 


Bunnell   Main-line  Sounder. 

l'lie  old-established  house  of  J.  H.  Bunnell  & 
Co.,  New  York,  which  has  always  been  a  leader  in 
improvements  of  telegraph  apparatus,  has  just 
brought  out  a  new  form  of  main-line  sounder  called 
the  M  C  M  model,  which  is  a  radical  departure 
ironi  cvciything  heretofore  produced  in  this  type 
of  instrument.  With  the  instrument  the  use  of  the 
ordinary  relay  and  sounder  can  be  entirely  dispensed 
with  on  most  lines,  thus  saving  the  cost  and  main- 
tenance of  the  objectionable  local  battery.  The  il- 
lustration herewith  shows  the  instrument  as  mounted 
without  key. 

The  adjustments  of  both  armature  spring  and  dis- 
tance from  magnet  cores  are  so  devised  that  any 
degree  of  tension  can  be  obtained  instantly.  The  ob- 
jectionable spring  arrangement  used  on  old-style 
tension    springs   is    entirely   dispensed    with,    and   a 


Central  Cross-connecting  and    Distrib- 
uting Boards. 

The  accompanying  illustrations  show  three  new 
livens  in  cross-connecting  and  distributing  boards 
which  are  manufactured  by  the  Central  Telephone 
and  Electric  company  of  St.  Louis.  Fig.  1  repre- 
sents a  section  of  cross-connecting  and  fuse  distrib- 
uting board,  the  connections  being  mounted  on  black 
fiber,  which  in  turn  is  attached  to  a  highly  polished 
oak  board.  The  fuses  used  in  the  distributing  board 
are  the  ordinary  Postal  style,  which  can  be  pur- 
chased from  any  electrical  supply  house.  The  fuse 
strips  are  attached  with  fuse  on  the  lower  side,  which 
places  them  within  one-thirty-second  of  an  inch  of 
the  ground  plate,  which  runs  the  full  length  of  the 
board.  The  cross-connections  are  run  through  the 
wood  pegs,  which  prevents  tangling  the  wires  and 
makes  the  tracing  of  a  circuit  a  simple  matter.  In 
Fig.  2  the  Central  style  combination  carbon  and 
fuse  distributing  board  is  illustrated.  This  is  claimed 
to  be  the  only  combination  arrester  on  the  market 
where  connections  can  be  made  on  both  sides  with- 
out crossing   either   the   carbon   plates    or    ground 


BUNNELL    MAIN   LINE    SOUNDER. 

ited  the  fair  prices  that  predominate,  and  that  to  us 
belongs  the  credit  of  making  the  telephone  what  it 
is  to-day — a  blessing  to  all  the  people  everywhere. 
Now,  a  word  as  to  statistics  in  the  movement.  I 
think  most  of  us  are  familiar  with  what  was 
done  up  to  the  meeting  of  our  association  last  June 
in  Chicago.  To-day  we  have,  as  near  as  I  have  been 
able  to  ascertain,  about  3,000  exchanges,  with  a  total 
number  of  1.000,000  telephones  and  many  thousand 
miles  of  toll  line;  so  you  see  we  have  increased  even 
more  rapidly  than  in  any  previous  year  and  that 
the  Independent  development  of  the  telephone  is  by 
no  means  at  a  stand-still.  Since  we  have  thus  suc- 
ceeded, my  idea  is  that  we  should  still  continue  the 
same  policy,  continue  to  avoid  the  mistaken  idea 
of  the  original  company  that  the  telephone  was  for 
the  few,  to  give  the  best  possible  service  at  the  least 
possible  cost,  to  avail  ourselves  of  a  practically  un- 
limited demand,  and  to  so  conduct  our  affairs  that 
our  patrons  will  regard  our  interests  and  theirs  as 
identical  and  equally  deserving  of  consideration. 
Even  now,  the  use  of  the  telephone  is  in  its  in- 
fancy, when  we  consider  what  has  been  done  in  the 
pa*t  few  years.  Its  growth  has  only  begun.  Ulti- 
mately, the  telephone  will  be  in  every  home  as  a 
nience,  a  time  and  money-saver,  and  a  "neces- 
sity"  in   the   ordinary  affairs  of  men. 


CENTRAL    CROSS  CONNECTING    AND 
FUSE    DISTRIBUTING    BOARD. 


FIG.     3.       CENTRAL   CARBON    LIGHTNING  AK- 
RESTER   AND    DISTRIBUTING  BOARD. 


wide  and  rapid  range  of  spring  adjustment  obtained 
by  a  cam  lever,  operated  by  the  lower  adjusting  nut. 
In  the  MCM  model  all  the  good  points  of  former 
types  of  instruments  have  been  retained,  and  the  ob- 
jectionable features  eliminated.  The  instrument 
sounds  loud  and  clear,  even  with  very  weak  cur- 
rents. When  mounted  with  key  on  same  base,  it  is 
a  very  convenient  instrument  tor  wrecking,  testing, 
switchboard  or  temporary  office  use.  It  is  said 
to  give  fully  three  times  the  volume  of  sound  given 
by  the  very  best  box  relays,  or  any  other  form  of 
sounding  relays  ever  before  produced. 

The  instruments  are  made  with  full-sized  relay 
magnets  of  150  ohms'  resistance,  or  any  other  resist- 
ance that  might  be  desired,  and,  as  above  stated,  they 
have  both  magnet  and  armature  adjustments,  and 
are  fully  suited  for  doing  in  a  greatly  improved  man- 
ner   regular   main-line    work. 


connections.  This  makes  short-circuits  between  line 
wire  and  ground  impossible.  In  Fig.  3  is  illustrated 
the  Central  style  carbon  lightning  arrester  and  dis- 
tributing board,  the  advantage  in  this  device  being 
the  fact  that  distributions  to  line  wires  and  cable- 
can  be  made  from  both  sides.  The  ground  plates 
and  carbon  in  the  center  of  the  board  are  insulated 
from  connections,  except  on  one  side  of  carbon. 
Looping  line  wires,  as  on  ordinary  carbon  arresters, 
is  unnecessary  with'  this  apparatus.  The  Central 
Telephone  and  Electric  company  is  placing  these 
goods  in  a  great  many  exchanges  and  it  reports  that 
its  business  in  telephone  instruments,  switchboards 
and  supplies  has  increased  over  200  per  cent,  in  the 


International    Tramways    and    Light 
Railways  Exhibition. 

The  International  Tramways  and  Light  Railways 
Exhibition  will  be  held  at  the  Royal  Agricultural 
Hall,  Islington,  London,  N.,  from  June  23d  to  July 
41I1.  The  exhibition  will  be  opened  by  W.  H.  Dick- 
chairman  of  the  London  County  Council,  an 
body  which  has  control  of  by  far  the  greater 
part  of  the  tramways  in  London,  and  which  will  prob- 
ably expend  within  the  next  few  years  from  15  to 
_'0  million  dollars  in  the  construction  and  electrical 
equipment  of  new  and  existing  lines. 

The  proprietors  of  the  Tramway  and  Railway 
World  of  London  are  promoting  the  exposition 
under  distinguished  patronage,  including:  The  Rt. 
Hon.  Lord  Welby,  late  chairman  of  the  London 
County  Council;  the  lord  provost  of  Glasgow;  the 
lord  mayors  of  London,  Liverpool,  Manchester, 
Birmingham,  Dublin;  the  mayors  of  oihc  principal 
towns;  the  chairmen  of  the  principal  corporation 
tramway  committees  and  tramway  companies;  also 
the  Tramways  and  Light  Railways  association.  The 
exhibition  has  been  arranged  with  the  object  of 
enabling  municipal  and  other  local  authorities,  tram- 
way directors  and  managers,  as  well  as  the  general 
public.  10  examine  the  latest  apparatus  designed  tor 
the  equipment  of  mechanical  tramways  and  light 
railways,  both  surface  and  underground.  A  large 
number  of  the  leading  manufacturing  firms  of  Eu- 
rope, as  well  as  the  United  States  will  have  ex- 
hibits at  the  exposition. 


Metropolitan  Street  Railway  Company  of 
Kansas  City. 

A  plan  for  the  reorganization  of  the  Metropolitan 
Street  Kailway  company  of  Kansas  City — controlled 
by  the  Armours — has  been  submitted  10  the  stock- 
holders, says  the  Chicago  Times-Herald  of  June 
10th.  The  proposition  includes  the  sale  of  the 
property  to  a  new  corporation  in  the  interest  of  the 
present  stockholders  and  the  increase  of  the  capital 
stock  to  $10,000,000  non-cumulative  five  per  cent, 
preferred  stock  and  $10,000,000  common.  The  sale 
is  to  be  made  on  terms  that  will  give  present 
holders  one  share  of  preferred  and  half  a  share  ol 
common  for  each  share  now  owned.  That  is,  the 
owner  of  100  shares  of  the  present  stock  will  receive 
for  it  100  shares  of  preferred  and  50  shares  of  com- 
mon in  the  reorganized  company.  This  enlarge- 
ment of  capital  is  proposed  to  enable  the  company 
to  convert  its  cable*  lines  into  electric  and  to  build  a 
number  of  new  lines  and  make  extensions  to  those 
now  existing.  The  municipal  authorities  have 
granted  the  necessary  franchises.  For  the  purpose 
of  making  these  changes  and  extensions  it  is  pro- 
posed to  raise  $2,800,000  by  the  sale  of  preferred 
and  common  stock  in  the  new  company.  The  priv- 
ilege of  taking  such  stock  is  reserved  for  owners  of 
the  present  securities  in  proportion  to  their  present 
holdings,  namely,  one  share  of  additional  pre- 
ferred and  half  a  share  of  common  for  every  two 
shares  now  held.  The  price  is  $100  for  each  share 
of  preferred,  the  common  accompanying  as  a  bonus. 
The  present  outstanding  stock  of  the  Metropolitan 
company  being  $5,586,000,  the  total  outstanding 
stock  of  the  new  company  will  be  $8,370,000  pre- 
ferred and  $4,180,500  in  common.  The  balance  up 
to  $10,000,000  each  will  be  held  in  the  treasury.  The 
option  to  purchase  the  new  stock  extends  to  July 
6th.  A  special  meeting  of  the  stockholders  of  the 
road  is  called  for  August  6th  for  the  approval  of  the 
plan  outlined. 


FIG.     2.       CENTRAL    COUHINUTON    I    \RBON    AND^FUKE 
DISTRIBUTING    BOARD. 

last  year.  The  company's  catalogue  illustrates  its 
line  of  distributing  boards,  cross-connecting  boards, 
fuse  blocks,  and  gives  net  prices  on  all  construction 
material  used  with  telephones.  The  company  will 
he  pleased  to  send  this  on  application  and  also  enter 
names  for  its  new  catalogue,  which  is  now  in  prep- 
aration and  which  will  illustrate  the  latest  improve- 
ments in  telephone  instruments. 


The  Guilford  Power  company  of  Greensboro, 
N.  C,  has  applied  for  a  30-year  franchise  for  a 
single-track  electric  railway,  constructed  accord- 
ing to  modern  and  improved  methods.  The  com- 
pany has  already  been  chartered  by  the  state  Legis- 
lature. The  enterprise,  if  successful,  is  to  be  in  op- 
eration by  November  1,  1901. 
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Independent  Telephone  Investments.1 

By  Hugh  Dougherty. 

Conclusions  should  not  be  drawn  from  an  inspec- 
tion of  figures  indicating  profit  for  the  present  month 
or  year,  produced  by  subtracting  operating  expense 
from  gross  receipts,  alone. 

In  order  to  answer  the  very  natural  inquiry  by  the 
investor,  and  one  sure  to  be  propounded,  viz.,  "What 
assurance  of  permanent  profit  at  a  rate  not  less  than 
that  indicated  by  your  figures  can  you  offer?"  sev- 
eral things  in  the  way  of  conditions,  along  with  the 
figures,  must  be  considered. 

First — The  necessity  of  the  telephone  service  to  the 
business  world. 

Second — The  rate  charged  for  exchange  and  toll- 
line  service. 

Third — The  character  of  construction  and  equip- 
ment. 

Fourth — The  profit  and  benefit  to  the  user  of  the 
telephone  securing  continued  and  increasing  pat- 
ronage. 

It  would  seem  that  the  knowledge  that  the  mem- 
bers of  this  association  have  of  the  increase  of  busi- 
ness for  five  vears  past  of  the  Independent  telephone 
throughout  the  United  States  would  be  sufficient 
answer  to  the  first  proposition,  viz:,  that  it  is  a 
necessity  to  the  business  world  and  cannot  now  be 
dispensed  with  any  more  than  the  telegraph  or  mail 
service. 

I  think  all  fair-minded  men  will  admit  that  the 
telephone  completes  the  triune  of  business  necessi- 
ties, viz.,  the  mail,  the  telegraph  and  the  telephone; 
ihe  three  great  means  of  transmission  of  thought, 
the  three  giants  that  have  annihilated  distance.  There 
was  a  time  when  the  mail  service  was  not  appreciated 
as  a  necessity  because  of  a  lack  of  knowledge  of 
its  usefulness;  then  messages  were  sent  by  carriers. 
Although  we  now  have  the  telegraph  and  the  tele- 
phone, through  which  we  commit  our  thoughts  to 
the  care  and  confidence  of  others,  yet  by  means 
of  the  mail,  we  may  write  our  letter  in  secret, 
seal  it  up  and  post  it,  assured  that  no  one 
may  know  its  contents,  except  the  one  who  receives 
it.  I  consider  this  of  vital  importance  to  the  future 
of  the  race;  for  if  love-making  were  to  cease  by 
means  of  the  mail,  many  a  fellow,  being  too  poor 
to  pay  the  railroad  fare  to  visit  his  best  girl,,  would 
be  shut  out,  as  he  would  not  dare  to  trust  his  love 
secrets  to  the  average  telegraph  or  telephone  op- 
erator. This  important  feature  of  the  mail  service, 
together  with  the  low  rate  of  postage,  insures  its 
continuation. 

The  telegraph  is  a  necessity  also  for  quick  trans- 
mission of  such  business  when  a  record  is  necessary 
which  may  be  used  in  the  courts  and  for  the  regu- 
lation and  control  of  the  movement  of  railroad  trains. 
This  insures  the  future  use  of  the  telegraph;  while 
the  telephone,  the  last  but  not  least  in  the  great 
triple  alliance  of  contributors  to  the  benefit,  com- 
fort and  pleasure  of  the  civilized  world,  takes  the 
place,  to  a  great  extent,  of  both  the  other  two,  and 
at  the  same  time,  affords  many  advantages  pos- 
sessed by  neither  the  mail  nor  telegraph.  This  is 
especially  true  in  the  usefulness  it  has  developed  in 
aiding  the  transaction  of  business  over  the  world's 
counters,  where  the  volume  of  business  to  be  handled 
is  great   and  prompt  dispatch  is  important. 

This  should  satisfy  investors  of  the  necessity  and 
of  the  permanency  of  the  telephone,  and  while  there 
may  be  many  inventions,  such  as  wireless  telephony, 
wireless  telegraphy,  the  telegraphone,  speaking  tubes 
or  some  scheme  of  electrical  signals,  none  of  them 
can  interfere  with  or  disturb  the  usefulness  of  the 
telephone.  I  think  that  50  years  hence,  as.it  has 
been  in  the  past  with  the  telegraph  and  mail  serv- 
ice, the  sphere  of  the  telephones  will  be  widened  to 
an  extent  not  dreamed  of  to-day,  and  all  those  who 
invest  their  money  will  be  perfectly  safe  so  far  as 
permanency,  stability  and  satisfactory  profits  are 
concerned. 

In  reference  to  the  second  proposition,  the  rate  to 
be  charged  for  telephone  service  should  be  such 
as  the  public  can  afford  to  pay  in  the  locality  where 
the  investment  is  made.  This  is  only  second  in  im- 
portance to  the  necessity  of  the  Independent  tele- 
phone when  considered  by  the  investor.  No  ar- 
bitrary rate  can  be  named  for  all   conditions. 

In  this  respect  it  is  different  from  many  other 
lines  of  business.  The  small  country  town  of  1,000 
to  2.000  inhabitants  has  many  subscribers  whose  net 
profit  in  their  business  for  each  year  is  but  little 
above  the  expense  of  living,  and  who  are  compelled 
to  economize  on  all  expenditures;  they  must,  there- 
fore, have  a  low  rate.  Besides,  the  telephone  is 
not  as  great  a  necessity  to  the  smaller  business  as 
it  is.  to  the  business  man  in  the  larger  town  or  city; 
and*  yet.  telephone  service  within,  to  and  from  the 
village  or  small  town  is  necessary  to  the  system,  in 
order  to  make  the  investment  a  good  one  from  the 
general  standpoint  covering  the  general  system  of 
the  country.  In  this  particular,  our  competitor,  the 
Bell  corporation,  overlooked  an  important  fact,  un- 
til it  was  educated  to  it  by  the  success  of  the 
Independent  people. 

The  exchanges  in  small  towns  must  and  will  be 
managed  by  local  people  who  can  give  them  sufficient 
attention,  after  having  time  enough  to  manage  other 
lines  of  business;  therefore,  the  expense  is  much 
less  in  proportion  than  in  the  larger  cities,  since 
it  is  universally  agreed  by  all  those  who  have  had 

1.  Read  before  the  Independent  Telephone  association,  Tune 
13.  1Q00.  Mr.  Dougherty  is  president  of  the  United  Telephone 
and  Telegraph  company  of  Bluffton,  Ind. 


experience  in  the  construction  and  operation  of  tele- 
phone exchanges,  that  the  expense  per  telephone 
is  much  greater  in  the  larger  exchanges  than  the 
smaller  ones. 

This  same  thing  holds  good  as  to  the  manage- 
ment and  operating  expenses,  so  that  the  wise  in- 
vestor in  telephone  properties  will  see  to  it  that 
the  villages  and  small  towns  are  connected  up  and 
are  made  a  part  of  the  system  he  invests  in,  which 
will  add  permanency  and  usefulness  to  the  business, 
and  that  the  rates  are  such  that  the  ability  of  the 
people  to  pay  will  warrant  their  continued  patronage. 
Third — the  greatest  mistakes  in  the  Independent 
telephone  field  up  to  this  time  have  been  in  the 
character  of  the  construction  and  equipment.  At 
the  beginning  of  the  movement  so  many  of  the  ap- 
pliances of  electricity  in  the  telephonic  art  were 
covered  by  patents  that  the  Independent  manufac- 
turers found  themselves  handicapped  and  were  com- 
pelled to  use  devices  that  were  crude  in  their  nature 
and  slow  in  operation. 

All  of  the  important  patents  have  expired,  and  it 
is  now  possible  to  have  equipment  as  good,  and 
even  vastly  superior,  to  that  in  use  by  the  Bell  com- 
pany and  its  licensees  in  most  of  their  exchanges. 
The  manufacturers  of  the  Independent  telephone 
apparatus  have  been  fully  alive  to  the  fact  that  to 
succeed,  the  Independent  companies  must  equal  and 
excel  the  service  given  by  the  old  companies.  They 
have  been  alert  and  watchful  and  have  put  within 
reach  of  the  investor  the  highest  type  of  apparatus 
known  to  the  telephone  world  at  moderate  cost. 
First  cost  should  not  be  considered,  however,  by  the 
investor,  even  in  exchanges  of  the  smallest  capacity, 
so  much  as  high  efficiency  and  economical  operation. 
It  is  equally  important  that  plans  for  telephone 
plants,  either  for  exchanges  or  toll-line  purposes, 
should  be  made  at  least  double  the  maximum  ca- 
pacity thought  at  the  time  to  be  necessary.  It  has 
been  the  universal  experience,  that  the  business  has 
overreached  the  rosiest  estimates  of  the  most  opti- 
mistic director;  and  I  doubt  whether  there  is  a 
single  Independent  company  in  the  country  three 
years  old  that  has  not  been  compelled  to  enlarge 
its  office  equipment,  or  rebuild  its  leads,  at  least 
once.  The  investor  should  see  to  it  that  the  pro- 
moters build  large  and  build  well  at  the  start,  if 
he  wishes  to  keep  the  actual  cost  of  his  plant  at  the 
minimum    figure   and   be   attractive   to   capital. 

Restating  the  fourth  proposition  as  a  question,  "Is 
the  profit  and  benefit  to  the  user  of  the  telephone 
great  enough  to  insure  his  continued  patronage?" 
the  answer  comes  from  the  3.000  exchanges  rep- 
resenting their  1,000.000  subscribers,  and  millions 
of  toll-line  patrons  who  are  loyal  to  the  Independent 
system. 

One  of  the  most  important  things  for  the  person, 
firm  or  corporation  who  has  wares  for  sale  is  to 
know  that  the  purchaser  will  be  benefited  when  he 
exchanges  his  money  for  the  goods.  When  this  is 
true,  the  article  itself  is  the  salesman,  and  then  the 
only  question  to  consider  is  the  production  of  the 
goods  at  a  profit,  and  how  to  meet  the  demand  for 
them. 

It  is  admitted  by  all  to  whom  I  have  talked,  and 
who  have  had  experience,  that. the  demand  for  the 
Independent  telephone  is  greater  than  the  capacity 
of  the  manufactories  for  its  production;  and  the 
eagerness  with  which  the  new  subscriber  insists 
upon  his  telephone  being  placed  demonstrates  the 
absolute  necessity  of  telephone  service  to  the  busi- 
ness man  and  citizen,  and  discloses  the  cause  of  the 
marvelous  growth  of  the  Independent  system  to  such 
magnitude  as  to  astound  managers  and  investors  at 
the  unparalled  patronage  reached  and  realized  in 
so  short  a  time.  All  this  could  not  have  occurred 
unless  the  use  of  the  telephone  were  a  source  of 
profit  and  benefit  to  the  subscriber,  so  that  by  the 
light  of  recent  experience  the  investor  can  be  at 
ease  as  to  the  future  demand  for  the  telephone. 

Investors  who  have  never  studied  the  general  situ- 
ation of  the  teleohone  business  will  be  interested 
in  the  statements  of  the  Central  Union  Telephone 
company,  which  is  the  basis  on  which  it  asks 
moneyed  men  to  invest  in  its  five  per  cent,  bonds. 
These  statements  show  an  increase  in  the  number 
of  exchanges  from  the  year  1895  to  the  year  1899 
from  133  to  193;  in  toll  stations  from  955  to  2,090;  in 
miles  of  wire  in  toll  lines  from  15,088  to  43,935;  in 
miles  of  poles  in  toll  lines  from  4,840  to  11,169;  in 
the  number  of  subscribers  from  32,007  to  59,810, 
and  in  the  net  earnings  from  $305,767.59  to  $527,- 
220.81.  While  the  company  has  had  an  increase  in 
the  number  of  subscribers  for  the  four  years  past 
of  about  90  per  cent.,  its  increase  in  net  earnings  is 
only  72  per  cent. 

In  addition  to  this  showing,  the  company  urges  as 
an  inducement  to  the  investors  in  its  bonds,  "That 
these  statistics  cover  several  periods  of  financial  de- 
pression," and  that  "they  are  particularly  interesting, 
demonstrating,  as  they  do,  how  absolutely  essential 
the  telephone  has  become  to  the  development  of  busi- 
ness and  social  interests.  In  nearly  two  decades  there 
has  been  an  unbroken  record  of  yearly  increase  in 
net-instrument  output,  proving  conclusively,  it  would 
appear,  that  under  the  necessity  of  most  rigorous 
retrenchment  in  other  channels  during  a  portion 
of  these  periods  the  telephone  has  been  retained"  by 
the  general  public  as  an  economizer  of  time,  labor 
and  money." 

I  am  not  here  to  dispute  any  statements  made  by 
the  Central  Union  Telephone  company,  but  it  is 
very  interesting  to  the  Independent  telephone  peo- 
ple to  notice  this  fact,  that  in  the  statistics  shown 
by  the   Bell   people's   output   of   instruments,    their 


growth  up  to  1894,  when  the  independent  system 
commenced  to  educate  them,  had  been  exceedingly 
slow;  that  14  years  prior  to  1894,  they  had  put  out 
less  than  600,000  telephones  under  rental  to  licensees, 
while  during  the  five  years  following  that  the  num- 
ber increased  to  nearly  double  that  amount.  This 
was  because  the  Independent  people  entered  the 
field  and  forced  them,  as  competitors,  to  operate 
in  the  smaller  towns,  so  that  they  might  be  able  to 
hold  their  customers  in  the  larger  cities. 

Six  years  ago  there  was  not  an  Independent  tele- 
phone exchange  in  the  states  of  Ohio,  Indiana  nor 
Illinois  covering  the  territory  where  the  Central 
Union  Telephone  company  now  operates.  Now 
there  are  in  Ohio  217  companies  operating  321  ex- 
changes, with  an  aggregate  of  47,000  subscribers 
and  8,500  miles  of  toll  line,  and  there  are  in  In- 
diana 160  exchanges,  with  an  aggregate  of  25,000 
subscribers  and  7,000  miles  of  toll  line,  and  in  Illi- 
nois there  are  now  200  companies  operating  252  ex- 
changes, with  an  aggregate  of  30,000  subscribers  and 
6,000  miles  of  toll  line.  Therefore,  the  Independ- 
ent people  now  have  in  Central  Union  territory  733 
exchanges,  102,000  subscribers  and  21.500  miles  of 
wire  in  toll  lines,  wdiich  excels  the  Central  Union 
largely,  yet  they  are  only  six  years  old,  while  the 
Central  Union  has  been  in  business  20  years. 

.  What  is  true  of  Ohio,  Indiana  and  Illinois  is  also 
true  of  nearly  every, other  state  in  the  Union.  The 
Independent  telephone  movement  is  of  the  people. 
It  had  its  birth  in  the  protest  against  the  monopoly 
that  claimed  the  exclusive  right  to  the  entire  tele- 
phone field  of  the  United  States,  and  refused  to  oc- 
cupy more  than  one-thirtieth  of  it. 

The  public  is  not  unmindful  of  the  fact  that  it  owes 
everything  to  the  men  who  have  risked  their  capital 
and  time  in  these  telephone  enterprises,  and  is  sure 
to  sustain  them  through  the  generous  patronage,  be- 
cause of  their  knowledge  that  the  destruction  of  the 
Independent  telephone  is  their  direct  loss.  In  fact, 
one  of  the  greatest  securities  that  the  telephone  in- 
vestments offer  is  the  hold  that  the  Independent 
telephone  movement  has  upon  the  people.  This  is 
not  a  mere  sentiment,  but  is  the  outgrowth  of  what 
was  a  stern  necessity. 

The  telephone  business  was  too  large  to  be  cov- 
ered by  any  one  corporation.  No  one  concern  could 
own  all  the  railroads  in  the  community,  nor  all  the 
flour  mills  and  elevators,  nor  all  the  real  estate. 
Neither  could  one  concern  own  all  the  telephones 
and  toll  lines  necessary  to  supply  the  wants  of  all  the 
people. 

The  failure  of  the  Bell  company  to  do  this  was 
doubtless  owing  as  much  to  its  inability  to  do  it,  as 
to  its  indisposition  to  do  it.  The  Independent 
companies  have  supplied  this  want.  They  have 
taken  actual  and  substantial  possession  of  the  field. 
They  are  now  much  nearer  the  people  than  the  other 
company  ever  could  hope  to  be.  They  will  stay 
neater  to  the  people,  because  they  are  of  the  people. 
Tire  man  who  invests  his  money  in  Independent  tele- 
phone property  has  it  very  largely  under  his  own 
eye. 

An  additional  reason  why  the  Independent  tele- 
phone is  more  attractive  to  the  investor  is  that  the 
dividends  paid  by  the  American  Bell  Telephone 
company  for  the  year  1898,  amounting  to  ?3,382.945, 
were  largely  contributed  to  it  by  its  licensees.  The 
largest  among  these  licensees  is  the  Central  Union 
company,  covering  Ohio,  Indiana  and  Illinois,  which 
must  contribute  its  amount  before  it  is  put  on  an 
equality  with  the  Independent  system  in  its  expen- 
ditures. 

The  companies  which  are  licensees  of  the  Bell 
Telephone  company  must  take  this  extra  amount  off 
their  patrons  above  what  the  Independent  people 
charge,  or  else  their  stockholders  must  foot  the  bill. 
This,  it  seems  to  me,  is  an  additional  reason  why 
the  investors  in  the  Independent  telephone  should 
feel  secure  against  their  competitors. 

No  enterprise  or  property  of  any  kind  seems  to  me 
should  be  so  attractive  to  capital  and  so  safe  an 
investment  as  the  Independent  telephone  securities. 
This  business  has  long  since  passed  the  experimental 
stage,  and  is  now  an  acknowledged  safe  investment. 
Within  the  next  five  years,  in  my  Judgment,  it  will 
Be  the  most  highly  favored  local  security  in  every 
community. 


The  Electric  Automobile. 

"Summing  it  all  up  briefly,"  says  Cleveland  Mof^" 
fett,  writing  for  theAmerican  Monthly  Review  of  Re- 
views, "one  may  say  that  for  use  in  cities  the  electric 
automobile  stands  without  rival.  It  is  made  in  all 
models — hansom,  phaeton,  brougham,  victoria,  brake, 
physician's  coupe,  delivery-wagon  and  truck.  No 
other  automobile  offers  such  variety  of  style  and 
finish;  and  on  good  roads,  in  populous  districts,  no 
other  can  show  such  advantages.  It  is  sufficiently 
rapid  (has  won  prizes  in  road  races  against  all  com- 
petitors), is  clean,  free  from  noise,  free  from  smell, 
ideally  easy  to  operate,  and.  although  the  most  ex- 
pensive automobile,  it  still  shows  a  saving  over 
horse-drawn  vehicles  on  an  estimate  of  several  years' 
running.  With  perfected  storage  batteries,  with  a 
system  of  fine  national  highways,  such  as  exist  in 
Europe,  and  with  widely  distributed  electric  supply 
stations  (things  sure  to  come),  this  would  seem  to  be 
the  automobile  of  the  future." 


The  Electric  Light  company  of  Bowdle,  S.  D., 
contemplates  making  a  number  of  changes  to  its 
plant. 
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Telephone    News  from    the  Northwest. 

[Prom   the   Minneapolis    correspondent   of  the    Western  Elec- 
trician.] 

Emil  Thomas  will  build  a  telephone  line  from 
Merrill,  Wis.,  to  Bloomville. 

The  Northwestern  Telephone  Exchange  company 
of  Minnesota  has  increased  its  capital  stock  from 
$4,000,000  to  $6,000,000. 

A  telephone  line  has  been  completed  between  Le 
Grand,   Iowa,   and   Dillon. 

The  Northwestern  Telephone  Exchange  company 
has  made  a  one-minute  minimum  rate  lor  long- 
distance service  throughout  its  system,  instead  of 
three  minutes,  as  hitherto.  It  applies  to  600  sta- 
tions. 

The  Greene  and  Western  Telephone  company  con- 
templates extending  a  toll  line  through  Kenyun, 
Minn. 

Complaints  are  made  at  Waverly,  Minn.,  over  the 
long-distance  telephone  service  from  that  point  with 
the  Twin  Cities.  When  the  Minnesota  Central  Tele- 
phone company  had  a  competing  line,  the  service- 
was  excellent,  but  since  the  Northwestern  absorbed 
the  Minnesota  Central,  it  has  deteriorated  steadily. 
It  is  said  that  the  telegraph  is  used  in  preference 
to  the  telephone,  because  of  the  uncertain  service. 
William  Pattison  was  elected  president  of  the 
People's  Telephone  company  at  West  Superior, 
Wis.,    to   succeed    the   late    Frank    Ostrander. 

The  Marshfield  (Wis.)  Telephone  company  has 
150  instruments  in  use,  according  to  the  report  at 
the  annual  meeting.  A  dividend  of  14  per  cent,  was 
declared.  The  company  has  but  $1,650  debt  and 
all  bills  are  paid.  It  is  expected  that  in  another 
year  the  company  will  be  entirely  free  from  debt. 

A  local  exchange  of  60  connections  is  being  in- 
stalled at  Alexandria,  S.  D. 

The  Green  and  Lafayette  County  Telephone  com- 
pany has  been  sold  to  the  Badger  Telephone  com- 
pany rif  Evansville,  Wis.  The  new  owners  will 
make  a  number  of  improvements  and  will  greatly 
improve  the  service. 

The  Northwestern  Telephone  Exchange  company 
will  put  in  a  new  switchboard  for  its  Sioux  Falls. 
S.    D..   exchange. 

The  Independent  Telephone  company  at  Shako- 
pee,  -Minn.,  has  43  subscribers  and  expects  to  make 
the  number  60  before  the  system  is  in  operation. 

The  Cannon  Valley  Telephone  company  has  com- 
pleted an  exchange  at  Jancsville,  Minn.,  and  put  it 
in  operation.  There  are  about  50  connections,  but 
the  number  will  be  increased  by  20  or  30. 

George  L.  Richardson  and  J.  E.  Barber  propose 
to  construct  a  farmers'  telephone  line  from  Austin. 
Minn.,  to   Lyle. 

The  Cresion  (Iowa)  Mutual  Telephone  company 
has  been  incorporated,  and  will  proceed  to  install 
a  local  exchange  at  once. 

The  Centerville  Telephone  company  will  put  in  a 
new    local    system    at   Centerville,    Iowa. 

The  Sumner  Telephone  company  is  installing  an 
exchange  of  125  connections  at  New  Hampton,  lovva. 
The  company  will  put  in  a  larger  system  at  West 
Union,  Iowa. 

A  telephone  line  is  to  be  constructed  between 
Walker  and  Urbana,  Iowa. 

The  Le  Grand-Dillon  Telephone  company  has  its 
line  between  Le  Grand  and  Dillon,  Iowa,  in  opera- 
tion. 

A  farmers'  telephone  association  has  been  formed 
at  Marielle.  Iowa,  to  build  a  line  to  Anamosa,  Iowa, 
M ith   a   Springdale   connection. 

Arrangements  arc  being  made  for  a  line  from 
Corydon,   Iowa,  to  Promise  City,  Iowa. 

The  Red  Lodge  and  Wyoming  Telephone  com- 
pany is  establishing  a  local  exchange  at  Red  Lodge, 
Mont. 

The  Odebolt  (Iowa)  Telephone  company  is  ex- 
it nding  its  lines  to  Charter  Oak,  Danbury  and  Maple- 
ton, 

A  line  has  been  completed  between  Miles  and 
Bryant,  Iowa. 

The  council  of  Winnipeg.  Man.,  is  considering 
the  matter  of  a  municipal  telephone  exchange. 

A  telephone  war  is  on  at  Dysart,  Iowa,  between 
the  Cedar  Valley  and  Bell  companies.  Tne  latter 
has  cut  prices  to  $6"  a  year. 

The  State  Board  of  Control  of  Iowa  will  install 
telephone   systems  in   all  the  state   institutions.     At 
I   the  Bell  company  owns  the  telephone  con- 
nections.  • 

I  I.-.ll  Brothers  have  sold  their  franchise  at  Tipton, 
fowa,  to  Willix  &  Smyth  of  Mount  Vernon,  Iowa. 

The  Mississippi  Valley  Telephone  company  has 
reduced  its  construction  force  from  135  to  about  a 
dozen,  owing  to  inability  to  get  material. 

111.  Northwestern  Telephone  Exchange  company 
finds  1  he  Minneapolis  City  Council  very  unresponsh  e 
to  its  requests  for  permission  to  make  extensions. 
The  committer  on  underground  wires  returned  its 
requests,  with  the  suggestion  that  the  company  se 
curt-  an  ordinance  from  the  council  fir>t.  Since  the 
council  rescinded  the  company's  franchise,  the  com- 
pany has  made  no  effort   to  secure  a  new  one. 


Illinois  Telephone  Association. 

fhe  Illinois  Telephone  association,  which  was  in 
session  in  Chicago  when  the  Western  Electrician 
of  last  week  went  to  press,  concluded  its  fourth  an- 
nual convention  at  the  Palmer  House,  Thursday 
afternoon,  ■  June  71I1.  In  addition  to  the  election 
of  officers,  which  was  given  last  week,  a  new  con- 
stitution and  by-laws  were  adopted.  Several  new 
provisions  were  added,  among  others  of  importance 
being  an  article  allowing  the  manufacturers  and 
supply  men  the  right  to  join  and  become  active 
members,  and  an  article  changing  the  time  of  the 
annual  meeting  to  the  first  Wednesday  in  May. 

The  proposition  of  uniting  all  the  Independent 
companies  possible  in  the  state  under  a  working 
agreement  as  to  long-distance  connections  was  con- 
sidered at  length,  and  the  following-named  commit- 
tee was  appointed  to  investigate  thoroughly  the  toll- 
line  business,  and  to  formulate  and  draft  a  co-opera- 
tive agreement  or  plan  for  long-distance  work,  and 
to  report  at  the  next  meeting  of  the  association: 
Dr.  I.  A.  Lumpkin  of  Matloon,  F.  B.  Patten  of 
Sandwich,  R.  A.  Youngblood  of  Benton,  J.  E.  Kee- 
lyn  and  C.  W.  Farr  of  Chicago. 

Wednesday  evening  the  members  of  the  associa- 
tion had  a  pleasant  time  attending  the  entertainment 
held  at  the  Masonic  Roof  Garden,  as  guests  of  the 
Electric  Appliance  company.  The  kindness  of  the 
Electric  Appliance  company  was  highly  appreciated. 

The  committee  appointed  to  investigate  the  sign 
question  reported  that  of  the  many  signs  consid- 
ered it  had  found  the  Maltese  cross  most  in  use,  and 
upon  the  committee's  recommendation  it  was 
adopted  to  be  used  as  the  sign  of  the  Independent 
companies  of  Illinois.  On  Thursday  the  association 
was  entertained  by  a  number  of  good  talks  and  by 
three  carefully  prepared  papers.  W.  H.  ShinglufT"  of 
John  A.  Roebling's  Sons  company  furnished  an  ex- 
cellent article  upon  "Telephone  Wire  and  Its  Prop- 
erties," which  was  very  instructive  and  greatly  ap- 
preciated by  all  present.  W.  B.  Burke  of  Decatur 
read  a  paper,  entitled  "Managing  an  Exchange  in 
Opposition  to  the  Bell."  The  subject  was  one  of 
interest  and  was  well  treated  by  Mr.  Burke.  One 
of  the  most  interesting  papers  of  all  was  by  S.  A. 
Dinsmore  of  the  Electric  Appliance  company,  upon 
the  subject,  "Batteries  for  Exchange  Use." 

T.  E.  Keelvn  of  Chicago  had  an  interesting  ex 
hibit  of  telephone  instruments  and  specialties  in  one 
of  the  rooms  of  the  hotel. 

Among  those  present  were  the  following-named: 

S.  D.  Stocks.  Moultrie  Cointy  Telephone  com  piny Sullivaa 

F.  C.  Zimmerman,  Carterville  Telephone  company ...Cartervi  le 

W.  W.  Loff,  Electric  Ap  >l-ance  company Chicago 

A.  H.  Gehle,  American   Electrical   Engineering   ajsoci  ition 

Ch'caeo 

F.  K.  Paiten,  Northern  Illinois  Telephone  company..   Sand-vich 
J.  S.-McConnell,  (Juiced  Telegraph,  Telephone  aud  Electric 

companv  Chicigo 

C.     W.    O'Dell,    O'Dell  Independent    Telephone    company 

...Moweaqua 

Charles  A.  Gregory,    Lovington  Telephone  exch  nge.  .Lovingtoa 
C.  W.  Farr,  Farr  Telephone  and  Construct  on  Supply  com- 
pany          Chicago 

James  Sprou',  Jr..  Sparta  Telephone  compa  ly S  parti 

A.  E.   D  ibbs Chicagi 

A.  L.  Millard,  Electric  Appliance  company Chica,  o 

J.     C.     Jo;lyn,      De     Kalb      County     Telephone    company, 

Sycamo-e 

I.    J.  Knsel,  Eureka  Electric  company Chicago 

C.  W.  Shim  el,  Shimel  Telephone  company Casey 

H-nry  Shafer.    Stromberg-Carlson  Telephone    Manufactur- 
ing company         Chicago 

W.  H.  Siingluff,  J.  A    Roebling's  Sons  company Chicago 

Dr.  I.  A.  Lumpkin.  Mattoon  Telephani  company M  itioon 

J.  F.  Tompkins.  Sterling  Electric  company Li  Favette,   Ind 

George  W.  F<iir,  Schance  and  Fair  Electric  compjr;y..Chiisman 

S.  A.  Dinsmore.  Elec  ric  Appliance  company Chic i go 

W.  B    Burke.  Macon  County  Telephone  company. ......  Decatur 

A.  Stromberj,    Stromberg-Carlson  Telephone    Manufactur- 
ing company Chicago 

F.  H.  Stamper,  Youn^blood-Stamper    Telephone    company 

Benton 

J.    E.     Keelyn,    Keelyn      Telephone    Manufacturing      com- 
pany  Chicago 

H.  C   Griffin,  John  A.  Roeblmg's  Sons  compaoy Chicago     ' 

E.  P.  McConnell,  United  Telegraph,  Telephone  and   E'ectric 

company Hyde  Park 

R.  A.  Youngblood,  Du  Quoin  Telephone  compaoy Du  Quota 


The  Salamanca  (  N*.  Y.)  Telegraph  and  Telephone 
company  has  been  incorporated,  to  operate  in  Sala- 
manca and  through  the  counties  in  the  western 
pari  r,f  the  state  of  New  York,  with  terminus  al 
Bradford,  Pa.,  its  circuit  to  include  the  cities  of 
Rochester  and  Buffalo.  The  capital  is  $10,000,  and 
the  directors  include  Charles  R.  Gibson.  Edward 
Bolard,  Hudson  Ansley  and  Charles  S.  Fish  of 
Salamanca. 


New  Varley  Company. 

The  Varley  Duplex  Magnet  company,  located  at 
137  Seventh  street,  Jersey  City,  N.  J.,  a  corporation 
organized  in  1803,  under  the  laws  of  the  state  of 
New  Jersey,  has  been  dissolved  by  the  unanimous 
consent  of  all  the  stockholders.  A  new  company 
with  the  same  name — Varley  Duplex  Magnet  com- 
pany— was  incorporated  on  June  13th,  under  New 
Jersey  laws.  The  capital  stock  is  $3,000,000,  di- 
vided as  follows:  $500,000  six  per  cent,  cumulative 
preferred  stock;  $2,500,000  common.  The  new  com- 
pany will  take  in  a  wider  range  of  work,  the  principal 
object  being  to  manufacture  electromagnets,  both 
of  the  ordinary  style  and  of  duplex  or  bare-wire 
windings.  The  company  will  draw  its  own  wire, 
and  the  plant  in  Jersey  City  will  be  increased  to 
about  10  times  the  present  capacity.  The  parent 
company  will  operate  a  number  of  factories  that 
will  be  engaged  in  the  manufacture  of  magnets,  in- 
cluding seven  foreign  factories,  and  all  of  the  man- 
ufacturing facilities,  such  as  automatic  magnet-wind- 
ing machinery,  wire-drawing  machinery,  wire-cov- 
cring  machinery,  etc.,  will  be  designed  and  con- 
structed at  the  works  of  the  parent  company  in 
Jersey  City.  The  names  of  the  officers,  directors 
and  subscribing  stockholders  are  as  follows:  Presi- 
dent and  director.  Richard  Varley.  Jersey  City; 
vice-president  and  director,  John  Scott,  Jersey  City: 
treasurer  and  director,  Robert  D.  Millar,  'jersey 
City;  secretary  and  director,  Willam  J.  Varley, 
Englewood;   director,  John  S.  Brown,  Jersey  City. 


Knickerbocker  Telephone  Company  in 
New  York. 

The  Knickerbocker  Telephone  company,  says  the 
Brooklyn  Times,  is  making  elaborate  plans  for  a 
complete  and  cheaper  telephone  service  throughout 
the  rive  boroughs  of  Greater  New  York.  The  com- 
pany has  some  lines  already  in  operation  in  Man- 
hattan, and  is  now  building  a  line  through  Flush- 
ing, which  will  connect  all  the  Queens  County 
towns  with  what  will  be  known  as  the  Queens 
Central.  The  exact  location  of  the  latter,  however, 
has  not  yet  been  determined  upon.  Headquarters 
have  been  established  by  the  company  in  Brooklyn, 
on  the  top  floor  of  the  new  Rothschild  building,  on 
the  northwest  corner  of  Fulton  and  Jay  streets. 
The  Brooklyn  division  of  the  system  will  be  in 
charge  of  Superintendent  William  B.  Larabce,  and 
Homer  B.  Mason,  a  son  of  Superintendent  Mason, 
by  the  Police  Telegraph  Bureau  of  Brooklyn,  will 
be  bis  assistant. 

Within  a  few  days,  it  is  said,  the  Knickerbocker 
company  will  apply  to  the  department  of  public 
buildings,  lighting  and  supplies  for  the  necessary 
permits  to  lay  subways  for  the  wires  to  connect 
with  the  Brooklyn  exchange.  It  is  thought  that 
it  will  be  at  least  a  year  before  the  company  can 
get  into  working  shape  in  Brooklyn. 

It  is  announced  that  service  over  the  Knicker- 
bocker system  will  be  about  60  per  cent,  lower  than 
over  the  Bell  system  at  present  in  operation,  and 
subscribers  will  have  the  advantage  of  being  able  to 
communicate  with  subscribers  in  any  of  the  five 
boroughs  without  additional  charge,  while  sub- 
scribers of  the  present  system  are  forced  to  pay 
extra  for  all  calls  outside  of  their  own  borough  or 
town.  The  additional  message  rate  over  the  new 
system  will  also  be  lower.  The  rates  of  the  new 
company  for  service  to  any  points  within  the  five 
boroughs  forming  New  York  city  will  be  as  fol- 
lows: 

Unlimited  service:  Business  telephones,  $120  per 
year;  residence  telephones,  $60  per  year. 

Limited  Service. 


No.  of  Mes! 

;ages 

Annual 

A  'Hi  ional 

Sen    in  one 

year. 

Rate. 

M-s-ages. 

700 

S  60 

6  cen-s. 

1,000 

70 

6      " 

1,250 

?o 

5      " 

1,500 

90 

5      ' 

2  000 

100 

4       " 

2,500 

no 

4      " 

The  exchanges  of  the  company  will  be  fitted  up 
with  all  modern  equipments,  metallic  circuits  and 
and  an  improved  switchboard. 


GENERAL  TELEPHONE  NEWS. 

The  Pacific  Coast  Telephone  system  made  a  net 
gain  of  1,997  subscribers  in  May.  The  total  number 
connected  on  May  31st  was  75,193,  of  which  18,909 
are  in   San   Francisco. 

A  telephone  line  will  be  established  in  Mexico 
between  Sierra  Muneca,  the  present  terminus  of  the 
Chihuahua  and  Pacific  railway,  and  the  town  of 
Guerrero,   a  distance  of  eight   miles. 

The  Glasgow  corporation  has  instituted  a  munici- 
pal telephone  exchange,  which  offers  unlimited 
service  for  $25  a  year,  or  for  occasional  users  a  toll 
service  of  $17.50  a  year,  and  two  cents  for  each  call. 

The  Dover  Telephone  company  and  the  Bureau 
County  Independent  Telephone  company,  both  lo- 
cated at  Princeton,  111.,  have  consolidated,  under 
the  name  of  the  Bureau  County  Independent  Tele- 
phone company. 

The  Chesapeake  and  Potomac  Telephone  company 
of  Baltimore,  Md,,  has  granted  its  85  linemen  an 
all-around  increase  of  25  cents  a  day.  This  increase 
will  bring  the  pay  of  the  best  linemen  to  $3  a  day; 
others  will  receive  from  $2  to  $2.75  a  day. 

The  Greenville  Home  Telephone  company  of 
Greenville,  Darke  County,  O.,  has  been  incorpo- 
rated, with  a  capital  stock  of  $50,000,  the  incorpo- 
rators being  James  A.  Reis,  W.  D.  Rush,  Lewis  J. 
George,  George  W.  Hartzell,  T.  C.  Maher,  George 
W.  Moore  and  C.  R.  Leftwick. 

The  new  plant  of  the  Champaign  and  Urbana  (111.) 
Phoenix  Telephone  company  is  said  to  be  one  of 
the  best  of  its  size  in  the  state.  The  company  has 
been  recently  reorganized,  and  the  personnel  is  new 
throughout  and  composed  of  some  of  the  leading 
business  men  of  Champaign.  The  entire  plant  has 
been  built  over  and  new  exchange  equipments  in- 
stalled, consisting  of  switchboards,  distributing- 
boards  and  protective  devices,  all  manufactured  by 
the  Sterling  Electric  company  of  Lafayette,  Ind. 

A  recent  dispatch  from  Fall  River,  Mass.,  to  the 
New  York  Commercial  says:  ''The  Fall  River  Au- 
tomatic Telephone  company  is  out  with  a  circular 
announcing  that  citizens  who  are  subscribers  to  the 
new  system  can  take  stock  not  exceeding  10  shares, 
$500,  by  leaving  their  names  at  the  Massasoit  Bank 
between  May  21st  and  June  21st.  There  are  already 
500  telephones  contracted  for,  and  as  soon  as  the 
slock  matter  is  closed  work  will  be  commenced  on 
the  lines.  The  circular  states  that  the  company  is 
licensed  to  use  the  Strowgcr  system  in  Fall  River, 
S< iinerset,  Swansea,  Tiverton  and  Little  Com p ton, 
and  is  chartered  by  the  Massachusetts  Legislature 
to  do  a  telephone,  telegraph  and  district-messenger 
business." 
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CORRESPONDENCE 


The  News  in  England. 

London,  May  29. — The  select  committee  of  the 
House  of  Commons  which  was  engaged  for  several 
days  taking  evidence  for  and  against  the  bill  for  the 
construction  of  an  electric  railway  to  run  between 
Liverpool  and  Manchester,  at  the  rate  of  over  100 
miles  an  hour,  has  thrown  out  the  bill.  In  announc- 
ing the  decision  the  chairman  said  it  appeared  to 
the  committee  that  the  mono-rail  system,  when  fully 
matured,  was  likely  to  make  an  important  contribu- 
tion for  the  development  of  railway  traffic  at  high 
speed,  but  in  several  important  respects  the  present 
scheme  was  seriously  incomplete.  This  remark  was 
especially  applicable  to  applying  successfully  brake 
power  to  trains  running  at  high  speed. 

Necessity  is  the  mother  of  invention.  The  war 
has  taken  away  so  many  farm  hands  that  much  diffi- 
culty is  experienced  in  feeding  cattle.  Consequently, 
in  many  places  the  cattle  are  fed  by  electricity.  At 
several  of  the  leading  agricultural  shows  this  season 
an  electrical  feeder  will  be  shown,  which,  by  means 
of  an  alarm  clock,  will  supply  animals  with  food  at 
any  hour  required.  The  services  of  an  attendant 
are  entirely  dispensed   with. 

A  number  of  letters  have  recently  appeared  in  the 
London  newspapers  anent  the  qualities  of  British 
and  American  machine-made  tools.  The  English 
manufacturers  maintain  that  British-made  machine 
tools  can  be  purchased  which  equal  the  American 
in  output  and  in  degree  of  automatic  operation, 
while  in  strength  and  endurance  the  British-made 
article  is  superior  to  that  of  the  American.  They  also 
say  that  the  difficulty  they  have  had  to  encounter 
is  that  while  the  English  makers  of  up-to-date  auto- 
matic tools  are  so  busy  and  cannot  execute  orders 
under  four  to  eight  months,  similar  machines  of 
American  construction  can  be  bought  practically  from 
stock.  In  consequence,  American  tools  are  bought  on 
the  spot  rather  than  time  should  be  lost  in  waiting  for 
the  manufacture  of  the  British  equivalent.  From  a 
conversation  your  correspondent  had  yesterday  with 
the  manager  01  a  large  electrical  engineering  and 
contracting  firm,  this  contention  was  found  to  be 
wrong.  He  said  his  firm  used  American-made  tools 
because  of  their  superiority,  but  for  choice  they 
would  sooner  patronize  home  makers. 

The  coal  question  is  of  interest  to  manufacturers 
all  over  the  world.  According  to  a  report  of  the 
Board  of  Trade.  England  and  the  United  States 
are  by  far  the  two  greatest  coal-producing  countries 
in  the  world.  In  the  contest  for  superiority,  Amer- 
ica, which  was  24,000,000  tons  less  than  England  in 
1897,  was  almost  even  with  this  country  last  year. 
With  regard  to  the  value  of  coal  per  ton,  the  report 
does  not  give  details  of  last  year's  enormous  advance, 
the  prices  quoted  being  6s.  4x/£d.  a  ton  in  England 
and  4s.  5d.  a  ton  in  the  United  States,  both  in  189S. 
The  advisability  of  raising  the  price  of  electricity 
on  account  of  the  increase  in  the  price  of  coal  is 
being  considered. 

Electricity  is  dispensing  with  the  services  of  the 
punkah  coolie  in  India.  Orders  for  the  installation 
of  electric  fans  in  barracks  have  been  issued  by  the 
government,  and  municipalities  are  seeking  informa- 
tion as  to  the  practicability  of  electric  lighting  for 
their  towns. 

The  telegraphists  may  strike  for  an  increase  of 
wages.  The  seniors,  who  now  receive  $900  a  year, 
are  agitating  for  $1,350,  and  the  juniors  for  a  pro- 
portionate increase. 

A  new  concern  to  manufacture  electrical  machin- 
ery, called  the  British  Electric  Plant  company,  has 
just  been  organized  in  Alloa.  Mr.  Wilfred  L.  Spence, 
who  is  not  unknown  in  America,  is  the  managing 
director. 

Electricity  was  an  important  factor  at  many  of  the 
Mafeking  celebrations.  The  royal  monogram  was 
displayed  on  very  many  municipal  and  private  build- 
ings in  colored  incandescent  lamps,  and  it  made  a 
pleasing  display. 

Electricity,  so  far  as  the  Paris  Exposition  is  con- 
cerned, is  a  fickle  jade,  and  nearly  all  the  troubles  of 
the  big  show  can  be  traced  to  its  door.  All  the  large 
machines  have  now  been  set  working,  but  the  light- 
ing arrangements  have  not  improved  in  proportion. 
As  for  the  wonderful  illuminations  promised,  they 
are  farther  off  than  ever,  and  with  all  its  electrical 
mechanism  destroyed  or  damaged,  the  pearl  of  all, 
the  luminous  water  palace,  is  likely  to  remain  in 
darkness  indefinitely.  W.  H.  B. 


New  York  Notes. 


New  York,  June  9. — Sub-contractor  James  Pilk- 
ington  has  received  the  first  consignment  of  steel  to 
be  used  in  the  preliminary  work  incidental  to  the 
construction  of  the  rapid-transit  subway.    The  order 
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«ame  from  the  Carnegie  Steel  company  and  was 
for  i.ioo  feet  or  $2,500  worth  of  steel  to  be  used 
in  the  construction  of  a  rectangular  sewer,  seven 
feet  by  4V2,  in  Oliver  street.  This  steel  was  not 
provided  for  in  the  general  contract  awarded  by  the 
Rapid  Transit  Construction  company  to  the  Ameri- 
can Bridge  company,  but  was  ordered  by  Pilkington 
on  his  own  responsibility.  The  trench  in  Oliver 
street,  beginning  ?t  South  street,  has  already  been 
extended  west  250  feet,  but  the  building  of  the  new 
East  Side  sewer  will  take  20  days.  The  Bleecker 
street  work,  already  completed  across  Broadway, 
will  be  finished  in  about  three  weeks. 

Chief  Engineer  Parsons  of  the  Rapid  Transit 
Commission  has  recommended  a  change  in  the  con- 
struction of  the  line  in  The  Bronx.  As  now  planned, 
it  will  go  up  Eleventh  avenue  from  the  boulevard 
to  Fort  George.  Up  the  avenue  it  is  a  subway,  but 
at  Fort  George  it  takes  the  form  of  an  elevated 
structure.  On  the  other  side  of  Fort  George  the 
road  makes  a  wide  detour  through  Elmwood  street 
to  the  Kingsbridge  road.  The  route  now  favored, 
after  leaving  the  hill  at  Fort  George,  continues  in 
almost  a  straight  line.  It  follows  Nagle  avenue  to 
Tenth  avenue,  and  goes  into  Kingsbridge.  The  plan 
of  Mr.  Parsons,  if  accepted,  will  shorten  the  viaduct 
at  least  1,000  feet.  The  tunnel  section  will  be  ex- 
tended 100  feet.  Mr.  Parsons  believes  his  plan 
would  accommodate  a  section  more  thickly  popu- 
lated than  that  through  which  the  present  plan  ex- 
tends. 

Application  has  been  made  to  the  Borough  Coun- 
cil of  Plainfield,  N.  J.,  by  the  State  Telephone  com- 
pany for  permission  to  construct  a  line  in  the  bor- 
ough. The  company,  which  has  been  organized  to 
compete  with  the  New  York  and  New  Jersey  Tele- 
phone company,  purposes  to  build  lines  connecting 
all  the  towns  of  Union,  Somerset,  Middlesex,  Essex 
and  Morris  counties. 

Residents  of  Newport,  R.  I.,  sent  to  the  City  Coun- 
cil Tuesday  night  a  petition  asking  that  automobiling 
in  the  public  streets  be  restricted  by  law.  It  is  be- 
lieved the  petitioners  have  been  frightened  by  the 
coming  of  the  fast  French  machine  of  W.  K.  Van- 
derbilt,  Jr.,  and  the  promised  arrival  of  Harry  Payne 
Whitney's  swift  carriage.  They  ask  that  the  speed 
of  automobiles  in  ihe  streets  be  restricted  and  that 
drivers  be  compelled  to  take  out  licenses,  contingent 
on  a  demonstration  of  their  ability  to  operate  an 
automobile  safely  and  skillfully.  The  petitioners 
also  ask  that  it  be  required  that  fenders  be  used 
"for  the  protection  of  life  and  limbs."  The  petition 
was  referred  to  the  ordinance  committee,  without 
debate. 

William  K.  Vanderbilt,  Jr.,  made  a  run  in  his 
new  imported  automobile  one  day  this  week  from 
Bristol  to  Newport,  a  distance  of  20  miles,  in  30 
minutes.  The  machine  has  two  seats  and  is  said 
to  have  cost  $12,000. 

Nine  automobilists  and  their  companions  reached 
Philadelphia  last  Saturday  night  on  the  run  of  the 
Automobile  Club  of  America.  Two  of  the  vehicles 
that  finished  were  electric  surreys.  The  return  trip 
to  New  York  was  made  the  following  day,  no  at- 
tempt being  made  to  make  a  record. 

Ground  was  broken  yesterday  on  the  campus  ad- 
joining Stevens  Institute,  Hoboken,  for  the  new 
$50,000  laboratory,  funds  for  which  were  donated 
to  the  institute  recently  by  Andrew  Carnegie.  As 
the  workmen  were  about  to  begin  shoveling  the  dirt 
they  were  surrounded  by  a  score  of  students.  The 
students  grabbed  the  shovels  and  filled  the  first 
cart.  Then  they  gave  their  college  yell  and  per- 
mitted the  men  to  gc  on  with  the  work. 

At  a  recent  meeting  of  the  stockholders  of  the 
Metropolitan  Street  Railway  company,  President 
Herbert  H.  Vreeland  announced  that  electric  stor- 
age-battery cars  were  to  be  put  into  service  soon 
upon  the  Thirty-fourth  street  crosstown  line.  This 
showed  a  change  of  plans  previously  announced, 
for  earlier  in  the  year  Mr.  Vreeland  had  said  that 
the  Thirty-fourth  street  line  was  to  be  equipped 
with  the  underground  conduit.  One  reason  for 
abandoning  this  plan  is  the  increased  difficulty  and 
cost  of  underground  construction  on  crosstown 
streets,  due  to  the  mass  of  pipes,  mains,  etc.,  to  be 
cut  or  passed  over  or  under.  Mr.  Vrceland's  an- 
nouncement was  also  significant,  says  the  New  York 
Sun.as  showing  that  the  compressed-air  motor  cars 
on  Twenty-eighth  and  Twenty-ninth  streets  had  not 
met  all  the  requirements  of  crosstown  traffic.  The 
cost  of  building  an  under-trolley  line  across  each 
avenue  has  been  found  to  be  equal  to  that  of  build- 
ing a  mile  of  straight  track.  Except  for  the  most 
busy  crosstown  routes  this  cost  is  prohibitive,  and 
yet  frequent  crosstown  lines  are  imperatively  needed. 
No  one  is  more  anxious  to  get  rid  of  the  old  horse 
cars  than  the  railroad  managers,  for  these  cars  cost 
to  operate  in  this  city  about  16  cents  a  mile,  whereas 
electric  cars  cost  about  12  cents.  The  actual  cost 
of  moving  the  car  by  electricity  is  only  about  cue 
cent  a  mile.  The  rest  is  principally  for  the  conductor 
and  motorman.  If  overhead  trolley  wires  were  per- 
mitted in  Manhattan  the  horse  car  would  long  ago 
have  disappeared.  As  it  is,  the  search  of  the  street- 
railway  companies  for  some  independent  power  with 
which  to  operate  cars,  which  began  years  ago,  has 
not  yet  resulted  in  the  finding  of  a  satisfactory  me- 
chanical substitute  for  the  horse.  Another  line  where 
independent  motors  are  much  needed  is  the  Belt  line 
which  runs  close  along  the  waterside,  where  under- 
ground conduits  would  frequently  be  filled  by  the 
tides. 
A  runaway  trolley  car  with  22  passengers  aboard, 
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half  of  whom  were  women,  dashed  down  the  steep 
hill  at  the  foot  of  Park  avenue,  in  Yonkers,  to-day 
and  plunged  into  the  receDtion  room  of  Mrs  P  W 
Betz's  house  at  no  Ashburton  avenue,  demolishes 
th9  fr0,lt  of  th<:  building.  The  accident  is  remark" 
able  from  the  fact  that  only  two  persons  were  injured 
The  accident  was  caused  by  the  parting  of  the  brake 
cha'n-  M.  L.  G. 

Northwestern  Notations. 

Minneapolis,  June  9.— City  Electrician  Frank  S. 
Alden  of  Tacoma,  Wash.,  has  been  removed  from 
office.  He  was  under  contract  for  eight  months, 
of  which  six  months  have  expired.  It  is  charged 
that  he  has  placed  orders  for  material  and  work 
involving  an  expenditure  of  $3,400,  on  his  own 
responsibility.  He  will  resist  the  attempt  to  re- 
move him  and  may  sue  for  his  salary  for  the  two 
months  remaining  of  his  contract. 

An  electric-light  plant  is  urged  for  Central  City, 
Iowa. 

The  Tri-city  Railway  company  is  rebuilding  the 
bridge  cars  and  motors  in  Davenport,  Iowa. 

A.  P.  Hoyt  of  Joplin,  Mo.,  has  been  granted^  a 
francmse  for  an  electric-light  plant  at  Omro,  Wis. 

The  electric-railway  line  from  Sheboygan,  Wis. 
which  is  being  built  to  Sheboygan  Falls,  is  expected 
to  be  continued  to  Plymouth,  and  eventually  to 
Elkhart  Lake. 

The  Village  Council  of  Detroit,  Minn.,  has  de- 
clared the  lighting  contract  with  the  Detroit  Light 
and  Land  company  revoked.  The  council  in  April 
ordered  certain  extensions  to  the  service,  and  the 
company  thereupon  placed  orders  for  about  $10  000 
worth  of  improvements.  Now,  before  the  new  ma- 
terials can  be  put  in  place,  the  council  declares  the 
contract  revoked,  and  orders  the  poles  and  wires 
removed  from  the  streets.  The  company's  franchise 
has  17  years  to  run,  and  the  order  was  ignored.  The 
construction  of  new  work  was  continued  without 
interruption. 

La  Crosse,  Wis.,  capitalists  are  interested  in  the 
development  of  waterpower  at  the  Neshonic  and 
Hokah  Falls,  the  power  to  be  transmitted  electrically. 
The  former  waterpower  is  10  miles  distant  and  the 
latter  eight  from   La   Crosse. 

An  electric-light  plant  is  under  consideration  for 
Mount  Ayr,  Iowa. 

Mr.  Norgren  has  bought  the  electrical  equipment 
at  Centerville,  S.  D.,  from  Mr.  Tomlinson,  and  pro- 
poses to  put  in  -a  new  dynamo  and  improve  the  sys- 
tem. 

There  is  talk  of  refunding  the  electric-light  fund 
in  Des  Moines,  Iowa.  The  city  voted  funds  at  an 
election  for  a  municipal  electric-light  plant.  The 
Supreme  Court  held  the  action  illegal.  There  is  in 
the  fund  $30,443.41,  and  as  the  law  does  not  allow 
a  fund  to  be  transferred,  it  cannot  be  used  for  a 
municipal  plant,  nor  for  anything  else.  It  would 
also_  be  an  endless  job  to  return  it  to  the  taxpayers 

Ihe  Keokuk  (Iowa)  Electric  Railwav  and  Power 
company  has  filed  articles  of  incorporation,  with 
$300,000  capital  stock. 

It  is  understood  that  a  practical  railroad  builder 
will  look  over  the  projected  electric  line  from  Iowa 
City  to  Williamsburg,  Iowa,  30  miles,  with  a  view 
to  constructing  it  and  taking  an  interest. 

The  Milling  company  at  Adel,  Iowa,  contemplates 
installing  an  electric-light  plant  in  connection  with 
the  mill. 

The  council  of  Fergus  Falls,  Minn.,  has  adopted 
plans  by  Holbrook  &  Co.  of  Minneapolis  for  im- 
proving the  electric-light  power  dam.  They  include 
two  new  wheels,  a  steel  penstock  and  some  other 
changes,  which  will  cost  $5,000  to  $6,000. 

C.  M.  Harrison  is  an  applicant  at  Sioux  Falls, 
S.  D.,  for  a  franchise  to  construct  and  operate  an 
electric  railway. 

Arlington,  Minn.,  has.  awarded  the  contract  to 
erect  a  power  station  for  its  light  plant,  to  be  30  by 
35  feet  in  size. 

The  Duluth  Street  Railway  company  of  Duluth, 
Minn.,  has  filed  amended  articles  of  incorporation] 
to  include  suburban  and  Superior  lines.  It  in- 
creases the  indebtedness  limit  to  $2,500,000  and 
makes  the  board  of  directors  nine.  It  is  the  pre- 
liminary step  to  consolidating  the  systems  of  Du- 
luth and  Superior  under  one  management.  About 
$500,000  will  be  expended  by  the  consolidated  com- 
pany. The  tracks  in  Superior  will  all  be  made 
standard  gauge.  Double-truck  cars  will  be  put  on 
several  Duluth  lines,  and  also  on  the  line  between 
Duluth  and  Superior.  The  owners  of  the  reorgan- 
ized company  are  Thomas  Lowry  of  Minneapolis. 
G.  G-  Hartley  and  L.  Mendenhall  of  Duluth. 

The  Iowa  Electric  and  Construction  company  o; 
412  West  Locust  street,  Des  Moines,  Iowa,  has 
made  an  assignment  to  B.  O.  Hanger.  The  assets 
are  $3,100  and  the  liabilities  have  not  been  deter- 
mined. R_ 


PERSONAL. 


F.  D.  Ward,  who  has  had  charge  of  the  Lake 
Street  Elevated  Railroad  company's  shops  during 
the  last  two  years,  has  been  advanced  to  the  posi- 
tion of  general  master  mechanic  of  both  the  Lake 
Street  and  the  Northwestern  Elevated  Railroad  com- 
panies. 

Mr.  Fred  W.  Wood,  manager  of  the  Los  Angeles 
Railway  company  of  Los  Angeles.  Gal.,  died  of 
consumption  on  May  19th.  Mr.  Wood  had  taken  an 
active  part  in  the  last  14  years  in  the  development 
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and  improvement  of  ihc  electric-railway  system  with 
which  he  was  connected. 

Clarence  E.  Woodrow.  chief  engineer  of  the  Sioux 
City  I  la.,)  Gas  Light  company  and  the  Sioux  City 
Electric  company,  and  a  member  of  the  Sioux  City 
board  of  examining  engineers,  was  struck  and 
killed  by  an  engine  on  the  Missouri  Pacific  tracks 
at   Kansas  City,  June  4th. 

The  wedding  of  Mr.  Samuel  A.  Rail  and  Miss 
Ethel  A.  Griggs  is  announced  to  take  place  in  La 
Grange,  111.,  on  June  201I1.  Mr.  Kail  is  the  city  sales- 
man of  the  Electric  Appliance  company  of  Chicago. 
Mr.  and  Mrs.  Rail  will  make  their  home  at  61  North 
Ashland  avenue,  La  Grange. 

J.  H.  Parish,  lately  manager  of  the  Chicago  office 
of  the  Sterling  Electric  company,  has  resigned,  to 
accept  the  position  of  assistant  to  Mr.  Bowman, 
.1  manager  of  the  Western  Telephone  Con- 
struction company  of  Chicago.  Mr.  Parish  has  a 
host  oi  friends  in  the  Independent  telephone  industry 
who  will  wish  him  success  in  his  new  position. 

W.  H.  McCormick  has  resigned  his  position  as 
superintendent  of  the  switchboard  department  of  the 
Stromberg-Carlson  Telephone  Manufacturing  com- 
pany, in  accept  a  similar  position  with  the  Western 
Telephone  Construction  company.  Mr.  McCormick 
has  had  a  wide  experience  in  his  special  field,  and 
the  Western  Telephone  Construction  company  is  to 
be  congratulated  in  securing  his  services. 


ELECTRIC  LIGHTING. 

The  Goldsboro  (X.  C.)  Illuminating  and  Traction 
company  has  been  organized  and  charter  applied 
for.  If  the  new  company  is  unable  to  purchase  the 
plant  already  in  operation,  a  new  electric  plant  will 
be  built.  Plans  will  be  announced  when  the  charter 
is  procured. 

The  Manning  (S.  C.)  Oil  and  Illuminating  com- 
pany, with  a  capital  stock  of  $30,000,  has  procured 
a  commission,  the  company  proposes  to  establish 
and  operate  an  oil  mill  and  lighting  plant.  F.  P. 
Ervin,  A.  Levi  and  T.  F.  Bradham  are  the  in- 
corporators. 

About  200  linemen  employed  by  the  Chicago 
11  and  Commonwealth  Electric  companies 
went  on  a  strike  June  12th.  The  men  asked  that 
the  companies  employ  none  except  union  men  and 
that  their  wages  be  advanced  from  $2.50  to  $3  a 
day,  with  double  pay  for  Sunday,  work' and  time  and 
a  half  for  overtime.  The  companies  refused  to 
meet  the  demands  of  the  men  and  the  strike  fol- 
lowed. 

At  the  annual  meeting  of  the  stockholders  of  the 
Chicago  Edison  company  on  June  nth  Byron  L. 
Smith  asked  to  be  relieved  as  a  director,  owing  to 
pressure  of  other  business  duties.  Jesse  Spalding, 
chairman  of  the  board  of  the  Chicago  Union  Trac- 
tion company,  was  elected  as  his  successor.  Mr. 
Spalding  becomes  a  director  by  virtue  of  his  per- 
sonal holdings  of  Edison  stock,  and  not  as  repre- 
senting  the  Union  Traction  company.  He  has  been 
interested  in  the  company  for  a  number  of  years. 
Following  are  the  directors  as  elected:  E.  L. 
Brewster,  Frank  S.  Gorton,  Robert  T.  Lincoln, 
Samuel  Insull,  Joseph  Leiter,  John  J.  Mitchell, 
E.  M.  Phelps,  A.  F.  Seeberger,  A.  A.  Sprague, 
Jesse  Spalding  and  Lambert  Tree. 


ELECTRIC  RAILWAY'S. 

At  a  meeting  of  the  Chicago  City  Council  on 
June  nth  an  ordinance  was  passed  requiring  street- 
railway  companies  to  put  down  grooved  rails  on  all 
streets  about  to  be  improved. 

The  Spartanburg  (S.  C.)  Railway,  Gas  and  Elec- 
tric Light  company  has  laid  four  miles  of  its  new 
electric  road.  A  250-horsepower  engine  for  the  rail- 
way electric  generator  has  been  installed. 

At  the  first  meeting  of  the  street-railway  commis- 
si the  Chicago  City  Council,  held  on  June 
[2th,  the  lowering  of  tunnels,  extension  of  fran- 
chises, downtown  street-car  terminal  facilities,  the 
present  system  of  transfers  and  other  street-railway 
matters  were  discussed.  The  Chicago  Union  Trac- 
tion and  the  Chicago  City  Railway  companies  were 
represented    at    the    meeting. 

The  electric  street-railway  system  of  St.  Johns, 
Newfoundland,  is  now  in  successful  operation. 
Twenty  cars  are  operated  on  the  seven  miles  of 
track.  Tlu-  electric  current  for  power  and  lighting 
nerated  by  waterpower.  nine  miles  from  the 
city.  The  power  plant,  which  has  a  capacity  of 
1,600  horsepower,  transmits  the  current  to  a  sub- 
station  in  Si.  Johns  al  a  voltage  of  15,000. 

The  Chicago,  Fox  and  Geneva  Lakes  Electric 
Railway  company  has  been  granted  a  50-year  fran- 
chise  by  the  village  bo'ard  <<i  Libertyville',  111.  The 
line  will  afford  a  short  cut  to  the  lake  region  and 
summer  resorts,  and  from  the  western  part  of  the 
county  to  Waukegan.  Several  Chicago  capitalists 
iri  ..ml  to  Ik-  interested  in  the  road.  W.  T.  Eton 
1-  president  and  Mr.  Morris,  a  member  of  the  Board 
ui  Trade,    is    secretary   and   treasurer. 

An  interlocutory  decree  has  been  issued  in  the 
United  States  Circuit  Court  at  Providence,  R.  I.,  by 
Judge  Brown  in  the  trolley  contact-spring  patent  case 
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of  the  General  Electric  company  against  the  Vulcan 
Kiiiinilry  company  and  Pawtuckct  Brass  foundry. 
The  defendants  arc  enjoined  from  further  infringe- 
ment of  the  patent  (No.  412,155)  in  suit,  which  was 
issued  to  Albert  Anderson  on  October  1,  1889,  and 
assigned  to  the  General   Electric  company. 

A  head-end  collision  of  cars  on  the  Oakland 
Beach  electric  road,  Providence,  R.  I.,  June  10th, 
resulted  in  the  immediate  death  of  four  persons  and 
the  wounding  of  over  a  score  of  others,  some  of 
them  seriously.  Among  the  latter  was  Lieutenant- 
governor  Charles  O.  Kimball.  The  cars  met  on  a 
curve.  The  larger  one  telescoped  the  smaller, 
sweeping  through  its  seats  nearly  its  whole  length. 
The  larger  car  was  not  equipped  with  air  brakes. 
It  is  said  that  the  motorman  of  the  out-bound  car 
was  trying  to  get  past  a  switch,  under  orders,  before 
the  other  car  should  arrive  at  that  point. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  received  the  contract  from  the  Com- 
pagnie  Gcnevoise  des  Tramways  Electriques  for  the 
equipment  of  the  new  electric-traction  system  in 
Geneva,  Switzerland.  The  control  of  this  system 
was  recently  secured  by  an  American  syndicate, 
which  is  rebuilding  the  road  and  changing  the  mo- 
Live  power  from  steam  and  animal  power  to  elec- 
tricity. About  100  miles  of  new  track  is  being  laid 
and  about  130  cars,  equipped  with  Westinghouse 
moLors,  will  be  operated  on  the  line.  The  cars 
are  being  built  at  Newhausen,  Switzerland,  after 
an  American  model.  The  generating  station  is  con- 
trolled by  the  government  and  is  a  waterpower 
plant. 

A  new  section  of  Washington,  D.  C,  will  shortly 
enjoy  the  pleasure  of  rapid  transit.  Congress,  at 
this  session,  has  given  authority  to  the  Capitol  Trac- 
tion company  to  build  a  line  from  its  tracks  on 
Pennsylvania  avenue  at  Seventeenth  street  south  on 
Seventeenth  street  to  G  street,  thence  west  on  G 
street  to  Twenty-fifth  street,  and  north  on  Twenty- 
fifth  street  to  Pennsylvania  avenue  line.  This  will 
make  a  complete  loop.  This  company  has  also  had 
authority  granted  it  to  extend  the  Fourteenth  street 
terminus  so  as  to  form  a  loop.  The  improvements 
will  be  of  great  benefit  to  people  living  on  the  Four- 
teenth street  line  of  the  Capitol  Traction  company, 
enabling  them  to  reach  the  Capitol  and  Congres- 
sional Library  without  the  inconvenience  of  trans- 
ferring. 

The  Sprague  Electric  Railway  and  Motor  com- 
pany brought  in  the  Circuit  Court  for  the  Eastern 
District  of  New  York  its  bill  in  equity  against  the 
Nassau  Electric  Railroad  company,  which  was 
founded  upon  the  alleged  infringement  of  claims  2, 
4  and  6  of  letters  patent  324.S92.  dated  August  25, 
18S5,  and  issued  to  Frank  J.  Sprague  for  an  im- 
proved electric-railway  motor.  The  decree  of  the 
court  found  that  the  defendant  had  infringed  these 
three  claims,  claim  4  being  construed  as  requiring 
that  the  restrictive  elements  mentioned  in  claims 
2  and  6,  but  not  specially  mentioned  in  claim  4, 
relating  to  the  manner  of  suspending  the  off  end 
of  the  motor,  be  added  as  elements  to  the  claim, 
and  directed  an  injunction  and  an  accounting.  From 
this  decree  each  party  appealed,  the  complainant 
appealing  from  so  much  of  the  decree  as  restricted 
and  qualified  the  injunction  ordered  against  the 
infringement  of  claim  4.  Judge  Shipman  of  United 
States  Circuit  Court  of  Appeals  has  now  handed 
down  an  opinion  in  the  case  affirming  the  decree  of 
the   Circuit  Court. 
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AUTOMOBILES. 


The  Electric  Vehicle  company,  which .  controls 
the  Illinois  Electric  Vehicle  company  of  Chicago 
and  other  operating  companies,  it  is  said,  will  in- 
crease its  capital  from  $12,000,000  to  $18,000,000. 
The  new  issue  of  $6,000,000  is  divided  equally  be- 
tween preferred  and  common  stock.  It  is  made  to 
carry  out  various  plans  of  the  company  which  have 
been  in  hand  for  some  time.  The  principal  purpose 
is  to  take  over  the  half-interest  in  the  Columbia  and 
Electric  Vehicle  company,  which  is  now  owned  by 
the  Columbia  Automobile  company.  The  Electric 
Vehicle  company  and  the  Columbia  Automobile 
company  have  been  half-owners  of  the  Columbia 
and  Electric  Vehicle  company,  the  manufacturing 
corporation,  and  it  is  proposed  now  to  give  all  of 
the  manufacturing  business  directly  to  the  Electric 
Vehicle  company.  The  capital  of  the  Columbia  and 
Electric  Vehicle  company  is  $5,000,000,  half  of  it 
being  owned,  as  stated,  by  the  Columbia  Automobile 
company.  Not  all  of  the  issue  of  $6,000,000  of  Elec- 
tric Vehicle  stock  will  be  used  for  the  purchase 
of  this  stock.  A  part  is  to  remain  in  the  treasury 
for  future  requirements.  A  special  meeting  of  stqck- 
holders  will  lie  calbd  to  ratify  the  increase  in  capital. 


POWER  TRANSMISSION. 

The  Cape  Fear  Power  company  is  surveying 
the  waterpower  at  Lockvillc,  N.  C.  which  is  one 
of  the  finest  in  the  state,  preparatory  to  develop- 
ing and  transmitting  electrical  power  to  Fay- 
etteville,  N.  C,  Sanford.  Jonesboro  and  other 
points.  William  Morgan  is  president  of  the  com- 
pany and  R.  P.  Gray  is  secretary. 


The  N 
issues  an 


PUBLICATIONS. 


v'oyc  Manufacturing  company,  Buffalo,  N.  Y., 
■m^  «n  interesting  pamphlet,  giving  the  principles, 
dimensions,  prices,, etc.,  of  the  Niagara  (gas)  motor 
and   electric   igniting  outfit. 

The  Electric  Appliance  company,  Chicago,  is  out 
with  neat  circulars  showing  its  No.  12  and  No.  14 
Bell-type  telephones  in  the  different  styles  for  series, 
exchange  and  bridging  work. 

The  Creamer  Perfection  Steam  Specialties  com- 
pany of  Bayonne,  N.  J.,  has  issued  a  catalogue  of 
its  steam-heating  and  generating  specialties,  in- 
cluding pump  governors  and  receivers,  balance  steam 
traps,  boiler  feeders,  balance  valves,  etc. 

"Carey's  Coverings"  are  described  in  a  catalogue 
just  presented  by  the  Philip  Carey  Manufacturing 
company,  Lockland,  Ohio.  Among  the  articles 
treated  in  the  publication  are  Carey's  asbestos-mag- 
nesia molded  covering  for  high-pressure  steam  pipes 
and  also  coverings  for  low-pressure  steam,  hot-water, 
ammonia,  brine  and  ice-water  pipes,  boilers,  domes, 
heaters,  etc. 

Central-station  men  will  be  interested  in  two  new 
bulletins  of  the  General  Incandescent  Arc  Light 
company  of  New  York.  One  bulletin  is  devoted 
to  the  new  G.  I.  automatic  magnetic  circuit  breaker 
which  called  forth  admiration  at  the  recent  electric- 
light  convention  in  Chicago;  the  other  describes  and 
illustrates  the  redesigned  G.  I.  radial  voltmeter  and 
ammeter  switches  for  direct  mounting  on  switch- 
boards. Both  bulletins  will  be  gladly  furnished  on 
application   to  any  of  the  company's  offices. 

Two  interesting  bulletins  have  been  issued  by 
Dick,  Kerr  &  Co.,  no  Cannon  street,  London,  E.  C, 
England.  One  treats  of  top-seat  and  single-deck 
motor  cars  and  gives  several  fine  illustrations  of  dif- 
ferent types  of  cars  used  on  various  tramway  sys- 
tems of  England,  which  have  been  built  for  Dick, 
Kerr  &  Co.  by  the  English  Electric  Manufacturing 
company,  Preston,  Lanes.  The  other  bulletin,  which 
is  reprinted  from  the  Tramway  and  Railway  World, 
contains  an  illustrated  article  on  the  new  rolling 
stock  for  the  Waterloo  and  City  Railway  company, 
that  was  furnished  by  Dick,   Kerr  &  Co. 

The  Chicago  Rheostat  company  is  sending  out  un- 
der one  cover  the  two  bulletins  descriptive  of  its  com- 
bined under  and  overload  starters,  its  motor-starting 
rheostats,  motor  speed  regulators,  dynamo  field 
rheostats  and  other  kinds  of  electrical  controlling 
machinery.  The  last  page  is  entirely  taken  up  by 
a  half-tone  illustration  of  the  company's  new  fac- 
tory in  New  York  city — a  splendid  building,  ex- 
tending from  397  to  407  East  Thirty-third  street. 
Here  are  carried  in  stock  all  standard  parts,  ready 
for  quick  assembling,  as  well  as  completed  apparatus, 
so  that  exceptionally  good  delivery  is  offered. 


SOCIETIES  AND  SCHOOLS. 

A  recent  bulletin  of  the  University  of  Wisconsin 
is  devoted  to  ''The  Transcontinental  Triangulation 
Along  the  Thirty-ninth  Parallel,"  by  John  F.  Hay- 
ford,  inspector  of  geodetic  work  and  chief  of  com- 
puting division,  United  States  Coast  and  Geodetic 
Survey. 

The  college  department  of  the  University  of  Penn- 
sylvania, through  Henry  W.  Spangler,  professor-in- 
charge  of  mechanical  and  electrical  engineering,  has 
issued  a  very  useful  and  handy  directory  of  the  engi- 
neering graduates  of  the  university.  The  book  is 
neatly  bound  in  imitation  leather  and  is  three  by 
4%  inches  in  size.  It  has  57  pages,  and  besides  the 
list  of  graduates,  with  dates  of  graduation  and  ad- 
dresses, contains  considerable  interesting  data  con- 
cerning the  university  and  the  engineering  courses. 
Illustrations  are  also  given  of  College  Hall,  Houston 
Hall  and  the  mechanical  engineering  laboratory. 
The  book  will  be  gladly  furnished  anyone  on  request. 
The  courses  in  civil  and  mechanical  engineering  of 
the  university  were  established  in  1872;  those  in  elec- 
trical and  chemical  engineering  in  1891  and  1892 
respectively.  There  are  at  present  306  students  in 
the  Towne  Scientific  School,  of  whom  172  are  pur- 
suing courses  in  engineering.  The  graduates  num- 
ber 469,  of  whom  445  are  living.  Of  these,  aboul 
71  per  cent,  are  engaged  in  engineering  practice  and 
12  per  cent,  in  lines  related  to  engineering. 


MANUFACTURERS     AND     DEALERS. 

The  Independent  Telephone  Supply  company  of 
Chicago  was  recently  incorporated,  with  a  capital 
stock  of  $2,500,  to  manufacture  telephone  supplies. 
The  incorporators  of  the  company  are  F.  B.  Ma- 
comber,  G.  S.  Whyte  and  A.  F.  Coles. 

A  recent  Illinois  incorporation  notice  slated  that 
the  Fairview  Smelting  and  Refining  company  of 
Chicago  had  certified  to  a  change  of  name  to  the 
Keelyn  Telephone  Manufacturing  company,  the  ob- 
ject of  the  company  being  changed  to  manufacture 
telephones  and  electrical  goods. 

The  Danville  Telephone  company  of  Danville,  111., 
has  again  been  compelled  to  increase  its  capacity 
and  has  just  placed  an  order  with  the  Sterling  Elec- 
tric company  of  Lafayette,  Ind.,  with  whose  ap- 
paratus its  exchange  is  equipped,  for  another  (the 
sixth)    ioo-number    section     of     switchboard.     The 
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Danville  exchange  is  in  a  prosperous  condition  and 
constantly  growing. 

William  J.  Murdock  &  Co.  of  Boston  report  a 
very  good  business  on  telephone  receivers.  Their 
M  and  Star  bipolar  receivers  have  been  giving 
satisfaction  to  their  customers  to  such  an  extent 
that  they  have  again  enlarged  their  facilities  for 
manufacturing  them.  The  two  receivers  are  identi- 
cal in  appearance,  the  only  difference  being  that 
the  M  receiver  is  made  with  rubber  case  and  the 
Star  receiver  case  is  of  composition.  The  magnets 
in  both  are  the  same,  and  in  the  Star  fiber  heads 
are  used  on  the  spools  instead  of  metal.  The  firm 
expects  to  put  on  the  market,  within  one  month, 
a  double-pole  watch-case  receiver,  using  what  is  said 
to  be  one  of  the  best  features  ever  known  in  the 
construction  of  a  receiver.  The  device  is  to  be 
known  as  the  Bipo  receiver. 


MISCELLANEOUS. 

The  Suez  Canal  company  has  decided  that  every 
vessel,  before  it  can  pass  through  the  Suez  Canal, 
must  satisfy  the  company's  agents  at  Port  Said  or 
at  Suez  that  it  has  on  board  at  least  one  electric 
searchlight  of  sufficient  power  to  illuminate  the 
channel  4,000  feet  ahead,  and  constructed  so  as  to 
admit  of  rapid  splitting  up  of  the  beam  of  rays  into 
two  separate  segments,  with  a  dark  sector  in  the 
middle;  and  electric  lights  capable  of  lighting  up  a 
circular  area  700  feet  in  diameter. 

One  of  the  employes  at  Cudahy's  packing  house, 
says  the  Kansas  City  Times,  has  invented  a  device 
for  extracting  the  feathe'fs  from  chickens  that  is  a 
considerable  improvement  over  the  old  way  of  pick- 
ing them  by  hand.  There  is  a  receptacle  in  which 
the  fowl  is  placed  after  being  killed,  and  into  this 
are  turned  several  cross  currents  of  air  from  elec- 
tric fans  revolving  at  the  rate  of  3.000  revolutions 
a  minute.  In  the  twinkling  of  an  eye.  says  the  ac- 
count, the  bird  is  stripped  of  its  feathers,  even  to 
the  tiniest  particles  of  down,  and  the  machine  is 
ready  for  another. 

TRADE  NEWS. 

The  publications  of  the  General  Incandescent  Arc 
Light  company  have  become  so  numerous  and  in- 
teresting that  electrical  men  everywhere  may  be  in- 
terested in  knowing  that  a  very  neat  binder  has  been 
brought   out   which   will   protect    them,    and   make 
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reference  to  any  of  the  G.  I.  products  and  prices 
easy.  This  binder,  handsomely  finished  in  black 
and  gold,  will  be  mailed  to  anyone  on  request,  and 
contractors,  supply  houses,  etc.,  will  be  placed  on  the 
company's  mailing  list  for  all  publications. 

The  Meridian  Hydro-carbon  Arc  Light  company 
of  Chicago,  capitalized  at  $2,500,  was  recently  in- 
corporated under  the  laws  of  Illinois.  The  object 
of  the  company  is  to -manufacture  electrical  goods 
and  appliances,  and  the  incorporators  are  Frederick 
A.  Cody,  Robert  D.  Cody  and  Samuel  Foster. 

Architects,  consulting  engineers,  owners  and  per- 
sons interested  in  the  subject  of  protective  paint  for 
steel  structures  will  receive  a  handsome  card  illus- 
trating several  18-story  steel  structures  upon  which 
Dixon's  silica-graphite  paint  has  been  used,  if  they 
will  send  their  address  to  the  Joseph  Dixon  Crucible 
company,  Jersey  City,  N.  J.  The  card  also  contains 
suggestions  for  specification  of  the  paint,  and  its 
well-known  durability  has  led  to  its  specification  and 
use  upon  many  steel  viaducts,  bridges  and  manu- 
facturing plants  all  over  the  world. 

The  Bullock  Electric  Manufacturing  company  of 
Cincinnati  states  that  a  decree  has  been  entered  in 
the  cases  in  which  it  is  plaintiff  against  the  Balti- 
more Evening  News  and  George  Knapp  &  Co.,  pub- 
lishers of  the  St.  Louis  Republic,  using  the 
Crocker-Wheeler  system,  sustaining  the  validity  of 
the  Bullock  "teaser" -patents  for  driving  machinery 
by  electric  power.  The  "teaser"  patents  cover  a 
system  for  operating  large  newspaper  presses  and 
other  machinery  by  electricity.  The  invention  is  the 
result  of  several  years  of  experimenting,  involving 
great  expense,  and  the  Bullock  company  asserts  that 
this  decision  gives  to  it  the  exclusive  right  to  the 
manufacture  of  this  apparatus. 


BUSINESS. 


One  of  the  most  prized  souvenirs  at  the  tele- 
phone convention  was  distributed  by  the  Varley 
Duplex  Magnet  company  of  Jersey  City.  It  was 
a  little  volume,  handsomely  bound,  entitled  "The 
Electromagnet."  This  little  book  was  edited  by 
Townsend  Wolcott,  with  Part  II.  by  President 
Richard  Varley  of  the  company.  The  book  is  writ- 
ten as  much  as  possible  in  popular  language,  and 
covers  a  number  of  points  that  should  be  extremely 
valuable  to  anyone  interested  in  the  construc- 
tion   of    electromagnets.      The    book    has    to    be 


399 

seen  to  be  appreciated,  and  a  line  dropped  to  the 

Varley  company   by  any  of  its  customers,   or  any 

prospective  user  of  fine-wire  magnets,  will  probably 
meet  a  generous  response. 

Philip  Smith  of  Sidney,  Ohio,  the  manufacturer 
of  the  Stombaugh  guy  anchor,  states  that  this  anchor 
has  come  to  stay.  He  says  he  is  receiving  thousands 
of  inquiries  each  month,  a  great  number  of  them 
from  foreign  countries,  and  numerous  testimonials 
as  to  the  practicability  of  the  device  from  those  using 
it.  Many  telephone,  telegraph  and  electric-railway 
companies  in  the  United  States  have  become  in- 
terested and  have  been  furnished  with  the  anchor. 
Recent  shipments  of  orders  were  made  to  Canada, 
Germany  and  Honolulu. 

The  rapid  strides  which  mechanical  draft  is  mak- 
ing as  a  substitute  for  chimney  draft  are  well  ex- 
emplified by  the  statement  recently  made  by  the  B. 
F.  Sturtevant  company  of  Boston — the  pioneer  in 
the  introduction  of  the  fan  in  the  place  of  a  chimne}' 
— to  the  effect  that  its  sales  of  apparatus  for  station- 
ary-boiler plants  last  year  were  over  three  times 
those  for  the  year  before,  and  that  they  now  amount 
to  nearly  1,000  horsepower  a  day,  about  equally  di- 
vided between  stationary  and  marine  plants.  It  is 
also  interesting  to  note  that  in  a  number  of  the 
technical  schools  of  the  country  experimental  me- 
chanical-draft apparatus  has  been  installed,  princi- 
pally for  the  purpose  of  instruction,  and  that  nu- 
merous graduating  theses  are  concerned  with  the 
investigation  of  this  subject. 

W.  C.  Sterling  &  Son  of  Monroe,  Mich.,  large 
cedar  dealers,  are  having  a  good  business  in  cedar 
poles  and  ties.  The  senior  member  of  the  firm  is 
known  throughout  Michigan,  it  is  said,  as  "The  Ce- 
dar King."  W.  C.  Sterling  &  Son  have  11  large  sort- 
ing yards  in  Michigan  on  several  railroads,  and  carry 
a  large  stock.  They  are  so  well  known  that  their 
stock  is  sold  almost  entirely  from  their  office.  They 
are  personally  interested  in  telephone  companies, 
and  have  done  a  considerable  amount  of  telephone 
construction  work.  The  firm  says  that  within  the 
last  six  months  it  has  shipped  2,000  cars  of  ties  and 
i,SOO  cars  of  poles.  Many  of  the  large  telephone 
companies  of  Michigan,  Ohio,  Indiana,  Pennsyl- 
vania and  New  York  are  customers  of  the  firm,  and 
shipments  are  made  as  far  south  as  Texas,  west  to 
Colorado,  east  to  New  York,  and'  a  shipment  has 
been,  made  to  South  America. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


650836.  Telegraph  Sounder.  Francis  Hatmaker, 
Pittston,  Pa.     Application  filed  July  31,  1899. 

The  souDder  has  a  base  and  suitable  electrical  con- 
nections, a  soundins  post,  Magnets,  an  armature  and 
armature  lever  pivotally  supported  in  position,  an  adjust- 
able tension  device  for  the  lever,  consisting  of  a  bowed 
spring  connected  to  the  lever  and  to  the  lever  support, 
and  means  for  varying  the  length  of  the  arm  of  the  spnng 
connected  to  the  lever  to  regulate  the  tension  on  the  end 
of  the  same. 

650842      Electrically  Controlled  Winding  Mechan- 
'  ism  for  Time  Locks.    William  H.  Hollar  and 
Alonzo  L.  Rhodes,  Philadelphia,  Pa.    Applica- 
tion filed  March  10,  1899. 

Combined  with  a  lime  lock  for  a  vault  or  safe  are  a 
motor  adapted  to  rewind  the  spring  of  the  lock  clock 
movement,  normally  disengage*  clutch  mechanism  ar- 
ranged to  operatively  connect  the  motor  and  the  spring, 
and  means,  distinct  from  the  clock  movement,  arranged  to 
simultaneously  initiate  the  operation  of  the  motor  and  the 
engagement  of  the  clutch  mechanism. 

650  860.  Electrical  Connector  and  Method  of  Mak- 
ing Same.  Thomas  J.  McTighe,  New  York, 
N.  Y.    Application  filed  February  27,  1900. 

A  method  of  splicing  electrical  cables  is  described.  It 
consists  in  enclosing  their  ends  in  a  ductile  metal  sleeve 
and  then  swaging  down  the  sleeve  into  intimate  contact 
with  the  ends  and  causing  the  metal  of  the  sleeve  to  nil 
the  external  crevices  of  the  cable. 

650  861      Electrical  Connector  and  Method  of  Mak- 
'ing   Same.    Thomas  J.    McTighe,   New  York, 
N.  Y.    Application  filed  March  30,  1900. 

A  method  of  uniting  an  electrical  conductor  to  a  metallic 
terminal,  which  consists  in  inserting  one  into  the  other 
and  cold-welding  them  together  by  pressure,  is  described. 

650,862.  Electrical  Connector  and  Method  of  Mak- 
ing Same.  Thomas  J.  McTighe,  New  York, 
N.  Y.  Original  application  filed  February  27, 
1900.  Divided  and  this  application  filed  March 
30,  1900. 

This  method  of  splicing  electrical  conductors  consists  in 
enclosing  the  ends  of  the  conductors  in  a  ductile  metal 
sleeve  and  subjecting  the  same  to  sufficient  lateral  pressure 
to  cold-weld  the  contacting  surfaces  together. 

650,872.  Electric  Arc  Lamp.  William  L.  Silvey, 
Dayton,  Ohio.  Application  filed  November  27, 
1899. 

In  the  lamp  combined  with  the  top  and  bottom  carbons 
are  a  reflector,  an  arc  globe  enclosed  by  it,  a  column,  a 
carbon  carrier  carried  by  the  column,  a  screw  for  feeding 
the  upper  carbon  downward,  and  a  support  for  the  arc 
globe  consisting  of  a  globe  holder,  a  tube  and  a  spring, 
whereby  the  arc  globe  and  lower  carbon  move  conjunct- 
ively.    (See  cut  on  page  400.) 

650,878.  Trolley.  Francis  B.  Torrey,  Bridgeport, 
Conn.    Application  filed  August  16,  1899. 

The  trolley  comprises  a  head  or  fork,  a  wheel  journaled 
therein,  a  self-lubricating  bearing  in  contact  on  one  side 
with  the  arms  of  the  fork,  and  on  the  other  side,  with  the 
hub  of  the  wheel. 
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650.885.  Electric  Storage  Battery  and  Conducting 
Plate  Therefor.  S.  Lloyd  Wiegand,  Philadel- 
phia, Pa.  Application  filed  June  5,  1897.  Re- 
newed  October  30,   1899. 

A  conducting  plate  for  storage  batteries  has  a  rim  raised 
around  the  under  surface,  enclosing  a  flat  cavity  and  in- 
clined sides  around  the  upper  side  of  the  plate,  terminating 
in  a  curled  edge  containing  one  or  more  troughs  retaining 
by  gravitation  a  liquid  insulating  material,  or  insulating 
material  adapted  to  become  liquid,  and  means  to  protect 
the  insulating  material  from  overflow  of  electrolyte. 

650.886.  Secondary  Battery.  S.  Lloyd  Wiegand, 
Philadelphia,  Pa.  Application  filed  November 
28,  1899. 

In  the  storage  battery  are  metallic  flat-bottomed  pans  or 
like  receptacles  for  holding  active  material,  or  material 
adapted  to  become  active,  each  of  the  pans  having  an 
annular  rim  integrally  formed  therewith  of  hook-shaped 
cross-section  and  non-conducting  rings  cast  or  formed  in 
and  on  the  rims  to  envelop  the  same.    (See  cut.) 


NO.   650,886. 

650,888.  Electric  Arc  Lamp.  James  J.  Wood,  Fort 
Wayne,  Ind.    Application  filed  October  10,  1899. 

In  a  focusing  arc-lamp  are  a  feed  rod  for  the  positive 
carbon  formed  with  rack  teeth,  a  U-shaped  sliding  frame 
carrying  the  negative  carbon,  the  legs  of  the_  frame  formed 
as  rack  bars,  and  reducing  spur  gearing  interposed  be- 
tween the  feed  rod  and  the  rack  bars  for  imparting  feed 
movements  to  the  negative  carbon. 

650,893.  Automobile.  Leroy  S.  Buffington,  Minne- 
apolis, Minn.  Application  filed  November  13, 
1899. 

The  automobile  has  a  pivoted  forward  truck,  involving 
a  dust-proof  case,  a  storage  battery  within  the  case  below 
the  axle  of  the  truck,  and  an  electric  motor  within  the 
case  above  the  truck  axle,  the  motor  having  driving  con- 
nections to  the  traction  wheels  of  the  truck. 

650,904.  Trolley.  Charles  H.  McGwire,  Denver, 
Colo.    Application  filed  October  20,  1899. 

In  a  trolley  controller,  combined  with  a  spring-controlled 
troliey  are  a  release  lever  pivotally  attached  at  one  end  to 
the  tension  rod  of  the  trolley-controlling  springs,  a  pivotal 
support  intermediate  of  the  ends  of  the  release  lever,  a 
push  lever  pivoted  to  ihe  opposite  end  of  the  first-named 
lever  and  means  attached  to  the  push  lever  and  connected 
to  the  trolley  pole  for  moving  the  springs  to  maintain  and 
release  their  tension  on  and  from  the  trolley  pole. 


650,005.  Electrical  Glow  Light  with  Second-class 
Conductors.  Karl  Ochs,  Berlin,  Germany. 
Application  filed  September   16,   1899. 

In  the  lamp  structure  combined  with  a  lamp  having  a 
glower  and  a  heater  are  a  lamp  socket  provided  with  a 
partition  dividing  the  socket  into  two  chambers,  the  parti- 
tion having  air  openings  therethrough  and  automatic 
means  carried  by  the  partition  for  controlling  the  air  open- 
ings whereby  the  air-circulating  system  of  the  lamp  may 
be  controlled. 

650,906.  Motor  Wheel.  Edwin  Perks,  Coventry, 
England.     Application  filed  February  5,   1900. 

The  inventor  describes  the  combination  of  a  wheel,  a 
motor  mounted  within  the  wheel,  a  hollow  trunnion  on  the 
motor,  an  electrical  ignition  device  mounted  within  the 
wheel,  and  part  of  the  electrical  connections  passing 
through  the  trunnion. 

650,915.  Relay  for  Telephone  Lines.  Charles  E. 
Scribner,  Chicago,  and  Frank  R.  McBerty, 
Downer's  Grove,  111.,  assignors  to  the  Western 
Electric  company,  Chicago,  111.  Application 
filed  February  14,  1898. 

Combined  with  the  core  and  the  spool  thereon,  are  the 
flat,  narrow  extended  pole-piece  parallel  with  the  core,  the 
straight  transverse  channel  therein,  the  armature  placed 
vertically  above  the  channel  formed  with  an  edge  resting 
in  the  channel,  a  contact  piece  carried  by  the  armature, 
aDd  a  fixed  contact  therefor,  whereby  a  highly  sensitive 
relay  is  formed  while  the  contacts  are  made  certain. 

650.928.  Suspension  Clamp  for  Electric  Conductors. 
Isaac  J.  Crowley,  Chicago,  111.  Application  filed 
July  S,  1899. 

In  combination  with  a  cable  or  wire  for  supporting 
electrical  conductors  are  a  clamp  consisting  of  a  base 
adapted  to  be  fastened  to  a  support,  an  outrigger  adapted 
to  sustain  the  supporting  cable,  a  strap  which  passes 
around  the  supporting  cable  and  outrigger,  and  means  for 
fastening  and  lightening  the  strap,  whereby  the  supporting 
cable  is  firmly  clamped  to  the  outrigger. 

650.929.  Contact  Box  for  Electric  Railways.  Al- 
fredo Diatto,  Turin,  Italy.  Application  filed  July 
30,  1898. 

In  a  contact  box  for  electrical  railways  or  tramways 
with  underground  conductors  are  a  mercury  cup.  mer- 
cury therein,  a  contact  piece  extending  within  the 
mercury  and  having  an  extension  projecting  above  the 
cup,  an  annular  cup  on  the  mercury  cup  concentric  with 
the  extension  of  the  contact  piece,  a  sealing  liquid  con- 
tained within  this  cup.  a  ball  of  non-conducting  material 
arranged  over  and  covering  the  contact  piece  and  having 
its  lower  end  dipp'ng  within  the  liquid,  and  a  second  con- 
tact piece  covered  by  the  bell  aod  confined  within  the 
closed  space  of  the  latter  above  the  first  contact  piece. 
(See  cut  on  page  400.) 

650,952.  Electric-railway  System.  William  Robin- 
son, Boston,  Mass.  Application  filed  February 
23,  1898. 

In  the  system  are  a  source  of  electric  supply,  an  electro- 
magnet connected  thereto,  the  circuit  throueh  the  magnet 
Being  normally  open,  the  armature  arranged  to  form  a 
shunt  circuit  around  the  magnet,  and  a  resistance  included 
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in  the  shunt  circuit,  the  closing  of  the  circuit  through  the 
magnet  and  the  consequent  attraction  of  its  arnmure  caus- 
ing the  greater  part  of  the  current  to  pass  through  the 
shunt  circuit  ana  the  balance  through  the  magnet,  the 
shunt  circuit  remaining  closed  as  long  as  the  magnet  re- 
mains magnetized. 

Electric     Conductor.     Louis     Hackethal, 
Hanover,  Germany.    Application  filed  December 

-      1898. 

The  conductor  is  covered  with  a  fibrous  material  im- 
pregnated with  a  mixture  of  red  lead  and  oil. 

73.     Electrics  lor   Water-tight   Doors. 

rge  II.  Hill,  East  Orange,  X.  J.,  assignor 
to  Francis  Tiffany  Bowks.  New  York,  N.  V. 
Application  fikd  December  23,  1809. 

The  invention  comprises  a  door,  means  for  operating  it 
electrically  both  locally  and  from  a  point  at  a  distance 
from  the  door,  and  means  at  the  door  for  taking  control 
away  from  the  distant  point. 

650,987.    Electric  Conductor.    Oscar  P.  Ostergren, 
New    York,    N.    V.     Application    file    Inne    27. 

Combined  with  a  dynamo  or  electric  generator  and  an 
air-liquefying  apparatus  are  a  conduit  adapted  to  receive 
and  convey  ..queried  air  from  the  air-ho,nefying  appa- 
ratus, the  c-nduit  composed  of  electrically  conductive 
material,  and  electrically  insulated  from  surrounding  ob- 
jects, and  the  conduit  electrically  connected  with  the 
electric  generator  and  adapted  to  receive  and  convey  elec- 
tric currents  therefrom. 
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650.995-  Electric  Punka  Motor.  Heinrich  Spiihl, 
St.  Gall.  Switzerland.  Application  filed  March  8, 
1900. 

In  the  motor  are  two  connection  binders,  being  positive 
and  negative  poles  of  an  electric  circuit. -with  an  electro- 
magnet having  an  armature,  a  double  lever,  forcibly  sub- 
mitted to  the  movement  of  the  armature,  a  segment 
attached  to  the  double  lever,  a  pinion  engaging  within  the 
segment,  a  rope  disk  rig  dly  connected  to  the  pinion  and 
carrving  the  rope  attached  to  the  punk  «,  a  second  double 
lever  arranged  oppositely  to  the  first,  also  being  forcibly 
connected  with  the  armature  and  causing  the  closure  and 
interruption  of  the  circuit,  means  for  counterbalancing 
the  lever  and  for  softening  the  upward  and  downward 
movement  of  the  armature. 

650.097.  Electric-railway  System.  James  M.  Tay- 
lor, Omaha,  Neb.  Application  riled  August  29, 
1899. 

The  combination  with  an  underground  conduit  having 
therein  parallel  tracks,  of  an  electrically  propelled  motor 
and  car-carrying  track  provided  with  vertical  standards 
which  are  rigidly  attached  to  the  motor  truck,  bearing 
plates  forming  a  part  of  a  center-bearing  truck  for  the  car 
body  attached  to  the  upper  ends  of  the  standards,  braces 
which  extend  from  the  bearing  plates  downward  and-  are 
attached  to  the  standards  at  points  opposite  the  walls  of 
the  slot  of  the  conduit. 

651,004.  Water-tight  Bulkhead  Door.  Francis  T. 
Bowks.  New  York,  X.  V.  Application  filed 
December  23,  1899. 

The  Invention  comprises  a  water-tight  door  mounted  in 
a  bulkhead,  an  electric  motor  and  suitable  gearing  for 
operating  the  door,  the  motor  shaft  passing  tnrough  the 
bulkhead,  and  means  for  opsrating  the  door,  both  man- 
ually and  electrically,  through  the  motor  shaft,  from  either 
side  of  the  bulkhead. 

651,013,  Electric  Telegraphy.  Isidor  Kitsee,  Phila- 
delphia. Pa.,  assignor  to  Charles  E.  Wilson, 
Philadelphia,  Pa.  Application  filed  May  20,  1896. 

The  inventor  describes  a  device  for  transforming  the 
luminosity  of  a  vacuum  globe  into  sound  or  record.  The 
device  consists  of  a  vacuum  globe  connected  to  a  source  of 
rapidly  recurring  or  alternating  impulses  of  electricity,  a 
second  circuit  containing  a  generator  of  electricity,  a 
translating  device  and  selenium,  the  selenium  being  placed 
in  suitable  relation  to  the  action  of  the  vacuum  globe. 
(See  cut.) 

j.  Space  Telegraphy.  Tsidor  Kitsee  and 
CharK-s  E.  Wilson.  Philadelphia,  Pa.  Applica- 
tion filed  May  26,   1899. 

The  arrangement  described  consists  of  a  s'ationary  re- 
ceiving globe  or  sphere  provided  with  a  receiving  device 
and  a  movable  shield  in  proximity  to  the  stationary  globe, 
the  shield  being  also  provided  with  a  receiving  device, 
and  means  for  revolving  the  shield  around  the  globe. 

65 1 ,033.  Manufacture  of  Electrical  Conductors. 
'.  ■      ner,  New  York,  X.  Y.,  a-signor 

to  Harleston  Corbet)  Gesner,  New  York,  X.  Y. 
Application  filed   December  [9,  1899. 

An  electrical  conductor  of  an  alloy  of  iron  and  hydro- 
gen is  mentioned,  the  hydrogen  being  present  in  such  pro- 
portion as  to  prevent  the  oxidation  or  corrosion  of  the  iron 
id  the  alloy. 

651.044.     Time  Damper-operating  Mechanism.  War- 
ren D.   King,  Peaboay,  Mass     Original  appli- 
ition  filed  Maj  23,  1896,     Divided  and  this  ap- 
plication filed  March  1,  1899. 

A  circu't-closing  device  is  described.  It  comprises  an 
alarm  clock,  a  magnet  an  1  a  battery,  the  clo:k  being  pro- 
vided with  a  contact  wheel  mounted  on  the  alarm  shaft 
thereof,  and  with  a  post  or  shaft  composed  of  insulaiing 
material,  the  last-named  post  or  shaft  being  provided 
with  a  screw-threaded  op  mine,  and  a  metal  screw  which 
is  inserted  therein,  the  screw  being  adapte  1  to  operate  in 
connection  with  the  contact  wheel,  an  )  the  contact  wheel 
being  provided  with  a  lug  or  projection  composed  of  insu- 
lating material,  and  the  screw  being  in  electrical  connec- 
tion with  the  leg  of  the  clock. 

>.  Trolley.  William  B.  Potter.  Schenectady, 
N.  Y.,  assignor  t"  the  General  Electric  com- 
pany of  New  York.  Application  filed  January 
ii,  1898. 

The  invention  consists  of  a  trolley  pole,  a  trolley  head 
movably    connected    thereto,    and    three   contact    devices 


triangularly  mounted  on  the  held   and  adapted   to  engage 
separate  trolley  wires 

651,063.  Insulated  Contact  or  Terminal  for  Electric 
Circuits.  Charles  C.  Badeau,  Schenectady.  X. 
Y..  assignor  to  the  General  Electric  company 
oi  Xew  York.  Application  filed  March  30,  1900. 
A  circuit  terminal  for  a  high-resist  ince  circuit  is 
mounted  on  a  support  and  iasulated  therefrom  by  a  bush- 
ing of  fabric  coated  or  impre united  with  a  high-insulating 
material. 

651,067.  Electric  Gas-lighting  Apparatus.  William 
H  Cram,  Bnstnn,  Mas-.  Application  filed  May  S, 
1899. 

A  gas  burner  having  a  gas  outlet  is  provided  with  a  con- 
tact m  imber  arranged  in  proximity  thereto,  a  m  ignet,  an 
armature  therefor,  an  1  a  vibrator  arranged  to  be  operated 
by  the  movement  of  the  armatire  and  constructed  as  a 
thermostat,  the  vibrator  being  adapted  to  coact  with  the 
contact  member  in  pro  during  a  series  of  gas-igniting 
sparks  and  to  be  expanded  by  the  beat  of  the  gas-flame, 
so  as  to  separate  the  sparking  points  and  keep  them  sep- 
arated during  the  existence  oT  the  flame. 

651,089.  Process  of  Producing  Positive  Plates  for 
Batteries.  Hans  Strecker.  Cologne,  Germany. 
Application  filed  May  12,  1899. 

A  process  for  producing  positive  mass  plates  having 
the  central  porii  jo  omitted  for  use  in  connection  with 
electric  accumulators  is  described.  The  plates  are  com- 
posed of  a  mixture  of  litharge  and  lead  carbonate.  The 
Erocess  is  characterized  by  mixing  litharge  with  lead  car* 
onate  to  form  a  m  iss  containing  preferably  85  to  92  per 
cent,  of  lichar^e  and  15  to  -■  per  cent,  of  lead  carbonate, 
slightly  m  jistening  the  above  mass  with  a  dilute  alkaline 
solution,  pasting  it  between  an  outer  and  an  inner  frame 
lying  in  the  sam1  plane,  and  formng  it  while  dimp  in  an 
acidulated  salt  solution. 

651,112.  Electric  Controller  for  Railway  Switches. 
Herman  A.  Gorn,  New  Y'ork,  N.  Y*.  Applica- 
tion filed  October  19,  1899. 

A  syetera  of  railway-switch  control  consists  of  an  electric 
controller  connected  with  the  sw  tch  to  be  operated,  and 
located  in  a  normally  open  electric  circuit,  a  hand-switch 
for  closing  the  circuit  for  actuating  the  controller  and 
throwing  tie  railway  switch,  a  id  a  circuit-breaker  con- 
nected with  the  controller  f  ir  automatically  opening  the 
circuit  upon  the  actuation  of  the  controller. 

651,135.  Instrument  for  Determining  Amount  of 
Elongation  and  Compression  of  Railway  Rails 
Under  Moving  Trains.  Plimmon  H.  Dudley, 
New  York,  N.  Y".  Application  filed  Januarv  13. 
189S. 

The  instrument  comprises  means  for  attaching  the  in- 
strument to  the  rail  at  one  side  of  the  neutral  axis  of  the 
rail  to  segregate  a  plurality  of  portions  of  the  rail  to  be 
tested  in  combination  with  electrically  operated  scribers 
connected  to  move  in  accord  with  trje  elongations  and 
compressions  of  the  segregated  portions  of  the  rail  at  that 
side  of  the  rail  where  the  instrument  is  attached  to  a 
record-receiving  mechanism  common  to  the  scribers. 

651,140.  Trolley  Replacer.  John  Goldsworthy,  In- 
dianapolis, Ind.  Application  filed  December  29, 
1899. 

An  apparatus  for  replact  lg  a  trolley  wheel  is   described. 

651,163.  System  of  Day  Signaling.  Bradley  A. 
Fiske,  U.  S.  Navy,  assignor  to  the  Western 
Electric  company,  Chicago,  III.  Application 
filed  August  21,  1896. 

In  the  system  combined  with  two  or  more  pairs  of  sema- 
phore arms,  ihe  arms  of  each  pair  being  coup'ed  together 
and  working  in  planes  perpendicular  to  each  other,  are  two 
electromotive  devices  for  each  pair  of  arms,  capable  of 
moving  such  arms  to  two  different  angular  positions,  a 
source  of  electrical  energy  and  a  keyboard  or  transmitter 
for  controlling  such  electromotive  devices  in  accordance 
with  a  preconcerted  code. 


NO     650,872. 

651,167.  Manufacture  of  Carbide  of  Calcium.  James 
E.  Hewcs,  Baltimore,  Md.,  assignor  to  the 
Provident  Life  and  Trust  company,  trustee,  Phil- 
adelphia, Pa.    Application  filed  October  6,  1S99. 

The  process  of  continuously  producing  carbide  of  cal- 
cium and  the  like  consists  in  arranging  electrodes  in  hori- 
zontal and  parallel  positio  1  beneatn  a  mass  of  raw 
material,  completing  the  circu;t  through  an  armature 
applied  to  the  electrodes  and  withdrawing  and  adjusting 
the  electrodes  in  the  direction  of  their  lengths  and  in  re- 
spect to  the  armature  to  start  the  formation  of  the  pro- 
duct, removing  the  armature  and  completing  the  circuit 
through  the  fused  material,  adjusting  the  electrodes  end- 
wise evenly  or  unevenly  as  muy  be  required  in  respect 
t)  the  product  to  control  the  circuit,  allowing  the  pro- 
duct to  solidify  beneath  the  mass  of  raw  material,  and 
drawing  the  product  from  beneath  the  mass  and  away 
from  the  ends  of  the  electrodes. 

'.51.170.  Germ  Arrester  for.  Mouthpieces  of  Tele- 
phones, Speaking  Tubes,  etc.  Charles  J.  Branch, 
Philadelphia,  Pa.  Application  filed  November 
21,  1899. 

The  combination  with  a   mouthpiece    of   a  telephone,  of 

a  roll  of  paper  or  similar  material  supported  in  proximity 

thereto,  and  means  for  propalling  a  strip  of  the    material 
across  the  mouthpiece. 


651.198.  Telephone  Transmitter.  Joseph  M.  Moore, 
Chatham,  111.  Application  filed  September  23, 
1899. 

In  the  transmitter  are  a  d"aphra*m.  electrodes  rearward 
of  the  diaphragm,  a  spring-arm  supporting  the  electrodes, 
a  bridge  between  the  electrodes,  and  a  pressure  regulator 
rearward  of  the  electrodes. 

651,247.  Chemical  Electric  Generator.  Henry  K. 
Hess,  Syracuse.  X.  Y*..  assignor  to  Herman  J. 
Dercum,  trustee,  Philadelphia,  Pa.  Application 
filed  August  31,  1896. 

The  inventor  describes  the  combination  with  a  casing 
for  containing  electrolyte  and  a  series  of  negative  elec- 
trodes, of  a  series  of  positive  electrodes  interposed  be- 
tween the  negative  electrodes  and  ea~h  consisting  of  an 
electrical  conductor  and  a  body  of  granular  or  subdivided 
metal  capable  of  liberating  hydrogen  when  immersed  in 
an  electrolyte  containing  hydrogen  as  one  of  i is  chemically 
combined  constituents,  e  iclosin*  supports  for  the  bodies 
of  eranular  or  subdivided  me'al  of  the  positive  electrodes, 
and  a  conduit  communicating  with  the  inner  chambers  of 
the  enclosing  support -i  for  discharging  the  granular  or  sub- 
divided meial  within  the  chambers. 
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651,248.  Carbon  and  Globe  Holder  for  Arc  Lamps. 
Adolph  Holliger,  New  York,  N.  Y.  Applica- 
tion filed  August  2,  1S99.     Renewed  May  8,  1900. 

The  holder  described  is  provided  with  a  central  bore 
which  opens  upwardly,  a  carbon  clamp  mounted  in  the 
bore,  and  consisting  of  two  members  between  which  a  car- 
bon may  be  inserted,  means  for  binding  the  carbon  clamp 
members  about  the  carbon,  and  a  pin  passed  transversely 
through  the  bore  and  through  the  clamp  members, . 
whereby  a  slidable  engagement  exists  between  tli  >.  clamp - 
members  and  the  pin. 

651,260.  Ship's  Log.  Arthur  X7.  McGray,  Boston, 
Mass.     Application  filed  October  24,  1899. 

The  ship's  log  comprises  an  electric  il  circuit  breaker,  a 
reverse-threaded  scr  wsha't  revolving  by  a  rotator,  and 
means  in  contact  with  the  screw  shaft  for  actuating  the 
CTcuit  breaker,  and  the  log  casiag  designed  to  prevent 
short-circuiting  of  the  parts  within. 

651,263.  Electric-railway  Rail  Bond.  Thomas  J. 
McTighe,  New  Y'ork,  X.  Y".  Application  filed 
August  30,  1899.     Renewed  May.ii,  1900.    , 

A  flexible  rail  hond  is  composed  of  solid-shouldered 
terminals  and  a  flexible  body  or  cable  whose  ends  pass 
axially  into  the  riveting  sruds  of  the  terminals  and  are 
substantially  homogeneous  therewith. 

651,271.  Electric-railroad  Switch.  Thomas  A. 
Rhodes,  Jr.,  Langdou,  D.  C.  Application  filed 
February   3,    1900. 

In  an  automatic  electric-railroad  switch  are  the  track 
tongues,  an  electric  mo:or  for  adjusting  them,  two  main 
underground  conductors,  a  shunt  co  lductor  placed  adja- 
cent to  the  main  conductors,  a  plow  or  trolley  with  three 
contact  faces,  one  adapted  to  come  into  bearing  with  the 
shunt  conductor,  an  electrically  operating  mechanism  for 
adjusting  the  track-motor  switch  and  circuits  connecting 
the  same  to  the  shunt  conductors. 

651.325.  Electric  Burglar-alarm  System.  John  F. 
Dorsey,  Washington,  D.  C,  assignor  of  one-half 
to  Robert  G.  Callum.  Washington,  D.  C.  Ap- 
plication  filed   October  7,   1899. 

In  the  system  are  combined  a  normally  closed  main 
line  connecting  an  alarm  station  with  a  structure  to  be 
protected,  circuit-closing  devices  operated  by  an  increase 
in  the  current  of  the  main  line  for  closing  separate  or 
branch  alarm  circuits,  and  a  resistance  for  controlling  one1 
of  the  circuit  closers  independently  cf  the  operation  of 
the  other. 

651.326.  Electrical  Hose  Signaling  Apparatus.  Will- 
iam Fowler,  Colorado  Springs,  Colo.  Applica- 
tion filed   March    13,    1900. 

The  apparatus  comprises  two  coupling  members,  two 
contact  rings  carried  by  one  member  and  located  in  dif- 
ferent cross-sectional  planes,  the  rings  being  insulated 
from  each  0  her  and  exposed  on  the  inner  surface  of  the 
coupling,  and  two  springs  of  unequal  length  mounted  on 
the  other  coupling  member  and  adapted  to  respectively 
engage  the  contact  ring*  of  the  tirst-named  member  when 
the  members  are  connected,  the  two  springs  being  insu- 
lated from  each  other. 

Reissue. 
11,827.  Means  for  Indicating  Movement  of  Fluid.- 
(  Irville  Carpenter.  Pawtucket,  R.  I.,  assignor  of 
one-half  to  James  M.  Carpenter,  Pawtucket,  R.  I. 
Application  filed  November  6,  1899.  Original 
No.  594.323,  dated  November  23,  1897. 

The  device  described  comprises  a  body  in  a  fluid,  the 
body  beiog  heavier  than  the  fluid  and  arranged  to  be  moved 
by  the  pressure  of  the  fluid  when  the  fluid  is  in  motion,  and 
a  magnet  exterior  of  the  fluid  and  body  and  so  arranged 
that  thebody  may  come  within  and  leave  the  field  of  the 
magnet,  to  cause  a  d  sturbance  thereof. 

Design. 

32,779.  Earpiece  for  Telephone  Receivers.  Lucie 
Hardmon  Coale,  Warren,  Ohio.  Application 
filed  April  23,  1900.     Term  of  patent,  14  years. 
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Northwestern  Elevated  Railroad. 

Over  six  years  has  elapsed  since  the  Northwest- 
ern Elevated  Railroad  company  obtained  a  franchise 
from  the  City  Council  to  build  an  elevated  electric 
railway  on  the  North  Side  of  Chicago.  Several  de- 
lays in  the  construction  cf  the  road  have  resulted 
from  strikes  or  lack  of  funds  or  materials,  and  three 
extensions  of  the  time  in  which  the  road  was  to 
have  been  built  have  been  granted.  After  vigorous 
efforts  the  road  was  pushed  to  what  was  called  com- 
pletion last  December,  and  the  first  train  was  run 
over  the  route  and  around  the  Union  Loop  on 
December  30th.  The  road  was  declared  unsafe  by 
the  commissioner  of  public  works,  however,  and 
after  a  legal  conflict  the  trains  were  stopped.     An 
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avenue,  and  showing  the  Chicago  avenue  station. 
From  Institute  place  north  to  the  terminus  there 
is  5.52  miles  of  four-track  structure.  Fig.  3,  looking 
north,  shows  the  two  tracks  merging  into  four  tracks 
at  Institute  place.  The  route  for  these  four  tracks  is 
north  over  property  acquired  by  condemnation  pro- 
ceedings by  the  company  between  Franklin  and 
Sedgwick  streets  to  within  200  feet  south  of  North  av- 
enue. Then  the  road  turns  west  and  parallel  with 
North  avenue  to  a  point  about  150  feet  east  of  North 
Halsted  street,  west  to  Dayton  street,  and  then  north- 
west to  the  south  line  of  Willow  street.  The  road 
then  runs  to  within  40  feet  south  of  Graceland  av- 
enue, thence  west  parallel  with  the  avenue  to  Stella 
street.  From  this  point  the  road  runs  practically 
due  north  to  Wilson  avenue.  The  old  towns  of  Lake 
View  and  Sheridan  Park  are  tapped  by  the  northern 
end  of  the  line,  while  the  southern  part  runs  through 
a  thickly  populated  district.  A  view  of  the  road 
as  it  crosses  Sheridan  drive  is  shown  in  Fig.  5. 


The  contract  for  building  the  elevated  structure 
was  originally  let  to  the  Columbia  Construction 
company.  This  company  started  the  construction 
and  carried  it  on  till  about  three  years  ago,  when 
the  Northwestern  Elevated  Railroad  company  re- 
lieved the  Columbia  company  of  its  contract  and 
carried  the  construction  to  its  completion.  The  steel 
structure  is  of  the  lattice-girder  type,  strengthened 
every  200  feet  by  a  tower  bracing.  The  Union 
Bridge  company  furnished  and  erected  the  steel 
framework,  while  the  North  American  Construction 
company  had  the  contract  for  laying  the  ties  and 
tracks  on  the  completed  structure.  Sixty-foot,  80- 
pound  rails  are  used  throughout. 

The  well-known  third-rail  system  has  been  in- 
stalled on  the  Northwestern  elevated  railway,  48- 
pound,  30-foot  rails  being  used  for  the  electrical  con- 
ductor. These  rails  are  electrically  connected  by  a 
flexible  bond,  designed  by  the  company's  own  engi- 
neers, and  consisting  essentially  of  a  number  of  No. 


of    the 


agreement       between 

the  city  authorities 

and  the  officers  of  the 

Northwestern    c  o  m- 

pany  was  entered  into 

later,    the     city    was 

paid  a  forfeit,  and  the 

time  in  which  the  work  was  to  be 

completed  was  extended  to  May 

31st.     Although    delayed    by    one 

strike     during    this    period,    the 

structure     was    practically    com- 
pleted and  traffic  on  the  road  was 

formally  opened  at  noon  on  May 

31st.     The  structure  and  roadbed 

proper  of  the  line  are  completed. 

There  still  remain  unfinished  the 

terminal  yards  at  the  northern  end 
of  the  road,  some  of  the  station 
platforms    and    structures,    some 
switching  and   signaling  mechanism  and 
the    power    house.     These    uncompleted 
portions  of  the  plant,   however,  are  not 
hindering  the  operation  of  the  road,  which 
has  been  carried  on  without  a  single  de- 
lay since  the  opening  day. 

The  Northwestern  elevated  road,  as  it 
stands  to-day,  is  modern,  well  constructed 
and  up-to-date  in  every  detail.  The  design  and  con- 
struction of  the  road  have  been  carried  out  in  ac- 
cordance with  the  most  recent  and  approved 
methods  of  building  a  line  for  rapid  intramural 
transportation  service.  The  road  extends  from  the 
northwestern  corner  of  the  Union  Loop  at  Fifth 
avenue  and  Lake  street  in  a  generally  northwestern 
direction  to  Wilson  avenue,  in  Sheridan  Park.  The 
general  route  of  the  line  and  the  stations  are  indi- 
cated on  the  map  in  Fig.  1. 

Leaving  the  loop  at  Lake  street,  the  road  crosses 
the  Chicago  River  over  the  Wells  street  bridge  and 
goes  directly  north  to  Michigan  street.  A  view  of 
this  part  of  the  structure  and  its  junction  with  the 
loop  is  shown  in  Fig.  4,  on  page  402.  The  Wells 
street  bridge  is  seen  in  the  distance.  The  tracks 
running  west  on  Lake  street  are  those  of  the  Lake 
street  elevated  line.  The  road  turns  west  on  Michi- 
gan street  to  Franklin  and  north  to  Chicago  avenue 
and  Institute  place.  This  part  of  the  road  is  0.92 
mile  in  length  and  is  double-tracked.  Fig  2  is  a 
view  looking  south  on  Franklin  street  from  Chicago 


Map  of  Route. 


Fig.  3.     Looking  North  from  Institute  Place,  wiih  Interlocking  Tower  at  the  Left. 
NORTHWESTERN    ELEVATED    RAILROAD. 


The  stations  of  the  road  are  located  at  Kinzie 
street,  Chicago  avenue,  Oak  street,  Division  street, 
Schiller  street,  Sedgwick  street,  Larrabee  street,  Hal- 
sted street,  Center  street,  Webster  avenue,  Fullerton 
avenue,  Wrightwood  avenue,  Diversey  boulevard. 
Wellington  place,  Belmont  avenue,  Clark  street,  Ad- 
dison street,  Grace  street,  Sheridan  road,  Buena  av- 
enue and  Wilson  avenue.  An  express  service  is  oper- 
ated on  the  two  inner  tracks  of  the  four-track  struc- 
ture. Between  the  loop  and  Chicago  avenue  these 
express  trains  run,  with  the  local  trains  on  the  two 
tracks,  but  at  that  point  are  switched  to  the  two 
inner  tracks  and  continue  north,  stopping  only  at 
the  Sedgwick  street,  Halsted  street,  Fullerton  av- 
enue, Belmont  avenue,  Sheridan  road  and  Wilson 
avenue  stations.  The  scheduled  run  for  express 
trains  is  20  minutes  from  Wilson  avenue  to  Lake 
street.  The  local  run  over  the  same  distance  (6.44 
miles),  with  stops  at  all  the  stations,  is  scheduled 
for  29  minutes.  At  the  express  stations  the  structure 
swells  out,  with  the  local  tracks  outside  of  the  plat- 
forms. 


10  copper  wires.  The  third  rail  is  raised  up  on  double- 
petticoated  insulators  above  a  wooden  string-piece. 
Every  1,500  to  2,000  feet  taps  are  run  to  it  from  the 
feeder  cables.  Either  one  or  two  strands  of  No. 
0000  insulated  copper  cable  are  used  for  the  taps, 
except  at  the  ends  of  the  feeders,  where  a  tap  of 
practically  the  same  carrying  capacity  as  the  cable 
is  used.  These  taps  are  soldered  to  copper  clamps, 
which  are  tinned  and  then  screwed  tight  around  the 
feeder  cables.  The  junctions  with  the  cables  are 
covered  with  tar  or  pitch  paint.  At  the  other  end 
the  taps  are  soldered  to  copper  plates,  which  are 
riveted  to  the  third  rails. 

Aluminum  cables  are  used  throughout  the  whole 
length  of  the  structure  as  feeders.  They  consist  of 
bare  stranded  cables  of  three  sizes,  viz.,  1,365,000, 
1.050,000  and  7S5.000  circular  mils.  Each  cable  con- 
sists of  49  strands,  laid  in  seven  seven-strand  ropes. 
The  largest  size  is  about  i¥i  inches  in  diameter.  In 
all  there  is  a  combined  length  in  the  three  sizes 
of  cables  of  124,145  feet.  The  cables  run  both  ways 
en  the  structure  from  Dunning  street,  where  they 
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are  connected  to  lead-covered  copper  cables,  running 
to  the  power  house  in  underground  conduit.  The 
aluminum  cables  are  laid  in  vitrified-clay  insulators 
in  a  pine  feeder  box  along  the  center  of  the 
structure.  This  boxing  is  covered  over  and  serves 
as  a  footway.  These  cables  are  supported  every  nine 
feet  and  anchored  with  Anderson  split-spool  in- 
sulators every  180  tect. 
The  power  house  of  the   Northwestern   Elevated 


FIG.  4.      NORTHWESTERN  ELEVATED  RAILROAD. — JUNCTION 
AT    UNION    LOOP,    LOOKING    NORTH. 

Railroad  company  is  located  at  Southport  and  Ful- 
lerton  avenues,  between  3,000  and  4,000  feet  from 
the  structure.  The  station,  when  completed,  will 
contain  four  large  direct-connected  generating  units, 
with  a  totai  capacity  of  5,300  kilowatts.  At  present 
a  900  and  an  i,Soo-kilowatt  unit  are  completed  and 
in  service.  The  remainder  of  the  power  necessary 
tur  the  operation  of  the  line  is  at  present  temporarily 
supplied  by  the  Hobbie  street  station  of  the  Chi- 
cago Union  Traction  company.  Before  any  power 
was  available  at  the  Northwestern  station  current 
was  taken  from  the  Hobbie  street  station  and  also 
from  the  California  avenue  power  house  of  the  Union 
Traction  company.  The  relative  locations  of  the 
three  power  stations  are  indicated  on  the  map  (Fig. 
1 ).  the  route  of  the  feeder  circuits  being  shown  by 
broken  lines. 

The  rolling  stock  of  the  road  consists  of  Z7  heavy 
motor  cars  and  no  trailers.  The  cars  were  all  con- 
structed by  the  Pullman  Palace  Car  company.  Each 
motor  car  is  equipped  with  two  General  Electric  No. 
55  motors  of  160  horsepower  each.  The  two  motors 
are  both  at  one  end  of  the  car  and  are  mounted  on 
the  same  truck.  They  are  rated  to  give  a  maximum 
speed  of  33  miles  an  hour,  with  a  three-car  train  and 


motor  and  air  compressor  for  the  braking  system. 
This  compressor  is  of  the  Christensen  type,  as  is 
also  the  engineer's  controlling  valve,  while  the 
automatic  air  brakes  are  of  the  Westinghouse  pat- 
tern. All  the  electrical  equipment  of  the  cars  was 
furnished  by  the  General  Electric  company.  The 
air  pressure  carried  in  the  auxiliary  reservoir  is  90 
pounds,  the  train-line  pressure  being  70  pounds. 
The  motor  operating  the  compressor  is  of  three 
horsepower.  A  view  of  the  interior  of  a  motor 
car,  showing  the  engineer's  cab,  is  given  in  Fig.  6. 

A  complete  motor  car,  including  the  trucks  and 
motors,  weighs  55.000  pounds,  while  the  trailers 
weigh  32,000  pounds.  The  windows  are  large  and 
of  heavy  plate  glass.  Iron  gates  are  provided  on 
the  sides  of  the  vestibules  of  the  motor  cars,  but  on 
the   trailers  wooden   doors  with  glass  windows  are 


The  terminal  car  house,  at  Wilson  avenue,  which 
has  yet  to  be  erected,  will  be  400  feet  long  and  65 
feet  in  width.  It  will  be  built  of  brick  and  steel,  and 
will  have  a  capacity  for  housing  40  motor  cars.  A 
view  of  the  yards  and  structure  at  the  terminal  in 
process  of  completion  is  shown  in  Fig.  8.  The 
steam  derrick  used  in  the  construction  of  the  road 
is  seen  at  the  left  in  front  of  the  opening  for  the 
car  house.  Two  air-compressor  plants  for  the  pneu- 
matic riveting  are  shewn  in  the  center  of  the  pic- 
ture, and  at  the  right  are  the  two  tracks  running 
down  the  incline,  over  which  the  cars  were  run  onto 
the  structure.  There  is  to  be  1.31  miles  of  single 
track  and  0.21  mile  of  double  track  that  will  be  used 
for  storage.  This  will  give  a  total  trackage  of 
25.65  miles  of  single  track,  of  which  23.92  miles  is 
used  for  regular  railway  traffic. 


FIG     5.       NORTHWESTERN    ELEVATED    RAILROAD 

used.  These  doors  make  the  train  almost  entirely 
vestibuled.  The  interior  finish  of  both  motor  and 
trail  cars  is  in  quartered  oak,  the  seats  being  of 
rattan  of  the  Hale  &  Kilburn  manufacture.  The 
motor  cars  have  side  seats  only,  while  the  trailers 
have  a  combination  of  side  and  cross  seats. 

The  cars  are  all  mounted  on  Hedley  trucks,  which 
were  manufactured  under  patents  of  Frank  Hedley, 
general  superintendent  of  both  the  Lake  street  and 
Northwestern  elevated  roads.  The  trucks  are  of 
the  swing-bolster  type,  the  motor  trucks  having  a 
six-foot  wheel  base,  while  the  trailer  trucks  have  a 
wheel  base  of  five  feet.  A  motor  truck,  showing 
the  contact  shoe  for  the  third  rail,  is  illustrated  in 
Fig.  7.  Among  the  good  features  claimed  for  the 
Hedley  trucks  are  its  notable  riding  qualities.  It  is 
said  to  carry  the  motors  so  smoothly  that  the  con- 
stant vibration  has  no  possible  chance  to  cut  or 
break  the  armature  winding,  commutator  assem- 
bling, field  spools,  etc.  Cars  equipped  with  these 
trucks  have  been  used  on  the  Lake  street  elevated 


-VIEW    OF    ROAD   AT   SHERIDAN    DRIVE. 

The  Northwestern  Elevated  Railroad  company  was 
organized  in  1893,  with  a  capital  stock  of  $15,000,000. 

D.  H.    Louderback   is  president   of  the   company, 

E.  L.  Brewster  is  vice-president,  and  Howard  Abel, 
secretary  and  treasurer.  Charles  T.  Yerkes,  who 
is  chairman  of  the  board  of  directors,  is  the  prin- 
cipal stockholder  of  the  company,  and  has  been 
the  one  most  active  in  building  the  road.     The  struc- 


FIG.  7.       NORTHWESTERN    ELEVATED    RAH 

a  600-volt  current  at  the  motor  terminals.  The 
average  speed  of  the  express  trains  is  30  miles  an 
hour,  while  that  of  the  local  trains  is  14  miles. 

The  car  bodies  are  eight  feet  8%  inches  in  width 
and  have  a  length  over  all  of  47  feet.  The  motor 
cars  arc  provided  with  two  cabs,  which  are  located 
on  the  left-hand  side,  as  all  the  trains  are  run  on 
the  left-hand  track,  on  account  of  the  connections 
at  the  Union  Loop.  One  cab  is  built  larger  than 
the  other  in  order  to  provide  for  the  housing  of  the 


*OA!) — HEDLEV   TRUCK    FOR    MOTOR    CAR. 

road  for  two  years  without  any  repairs  to  the  motors 
being  necessary.  The  trucks  are  now  being  manu- 
factured by  the  American  Steel  and  Foundry  com- 
pany   under  Mr.  Medley's  patents. 

Interlocking-switch  systems  are  provided  on  the 
elevated  structure  at  Fifth  avenue  and  Lake  street, 
at  each  end  of  the  Wells  street  bridge,  just  north 
<»f  Kinzie  street,  at  Chicago  avenue  and  at  the  ter- 
minal yards  at  Wilson  avenue.  These  have  been 
installed  by  the  Union  Switch  and  Signal  company. 


FIG    6.        NORTHWESTERN  ELEVATED  RAILROAD  — INTERIOR 
OF    MOTOR    CAR. 

lure  itself  was  built  after  designs  made  by  C.  V.  Wes- 
ton, the  company's  chief  engineer,  and  was  erected 
under  his  supervision.  The  third-rail  equipment, 
the  aluminum-feeder  system,  and,  in  fact,  all  the 
electrical  equipment  of  the  road,  as  well  as  the 
power  house,  have  been  in  charge  of  James  R.  Chap- 
man, the  company's  chief  electrical  engineer.  The 
general  oversight  of  the  road,  the  starting  of  the 
train  service  and  the  management  of  the  property 
have  been  in  charge  of  General  Superintendent 
Frank  Hedley.  The  Northwestern  railroad  is  the 
fourth  elevated  road  that  Mr.  Hedley  has  personally 
opened  and  started  in  working  order,  the  other  lines 
being  the  Brooklyn  system  and  the  Lake  street  and 
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Union  Loop  roads  in  Chicago.  The  operating  su- 
perintendent of  the  company  is  R.  B.  Stearns. 
Since  the  beginning  of  the  service  on  May  31st 
the  officers  and-directors  of  the  company  have  been 
amazed  at  the  large  number  of  passengers  carried. 
It  is  expected  that  the  ultimate  maximum  carrying 
capacity  of  the  road  will  be  100,000  passengers  a 
day.  


Model  City  Scheme  Revived. 

An  effort  is  being  made  to  revive  what  is  popu- 
larly known  as  Love's  Model  City  canal  and  power 
scheme.  It  will  be  recalled  that  William  Love  be- 
came interested  in  the  promotion  of  the  interests 
of  the  vicinity  of  the  town  of  Lewiston,  seven  miles 


Echoes  of  the  Telephone   Convention. 

On  Thursday,  June  14th,  the  last  day  of  the  In- 
dependent telephone  convention  at  Cleveland,  let- 
ters were  read  from  Buffalo  and  Niagara  Falls, 
N.  Y.,  and  Saginaw,  Mich.,  asking  for  the  next 
convention.  The  subject  of  the  time  and  place 
of  the  next  meeting  was  referred  to  the  advisory 
board. 

Officers'  Reports. 

Under  the  head  of  unfinished  business  President 
Thomas  made  an  informal  report,  in  which  he  said: 

"There  seems  to  me  to  be  a  greater  interest  in 
the  Independent  Telephone  association  this  year 
than  ever  heretofore,  as  shewn  in  the  very  large 
correspondence  that  has   reached  the  office   of  the 


FIG.   S.       NORTHWESTERN    ELEVATED    RAILROAD  — TERMINAL    YARDS. 


below  Niagara  Falls,  and  secured  options  on  thou- 
sands of  acres  of  land,  the  idea  being  to  build  a 
model  city  thereon.  A  power  canal  was  to  be  built 
from  the  upper  Niagara  River  to  the  brow  of  the 
Lewiston  Mountain,  and  the  water  used  for  power 
purposes  under  various  heads. 

Near  the  village  of  La  Salle,  a  small  place  on 
the  upper  Niagara  River,  seven  miles  from  the  Falls, 
one  or  two  farms  were  turned  upside  down  in 
starting  the  canal  excavation.  Work  did  not  pro- 
gress to  any  extent  before  operations  were  stopped, 
and  to-day  two  great,  long  slots  in  the  earth  indi- 
cate where  failure  was  recorded.  Down  on  the 
brow  of  the  Lewiston  Mountain  a  similar  record 
of  failure  was  made  in  a  similar  way,  and  these 
earth  scars  are  all  there  is  to  show  of  the  canal  to 
this  day. 

People  in  many  sections  of  the  country  lost  money 
in  the  scheme,  but  yet  it  is  surprising  how  some 
of  the  allied  promoters  adhere  to  the  plan,  and  feel 
it  will  be  a  go  some  day.  The  franchise  granted 
by  the  New  York  state  Legislature  to  the  company 
that  proposed  to  build  Model  City  was  one  of  the 
most  liberal  ever  granted  by  a  similar  body,  and 
the  wonder  is  how  it  was  obtained  without  more 
restrictions.  Under  this  bill  the  company  acquired 
the  name  Niagara  Power  and  Development"  com- 
pany, but  it  must  under  no  circumstances  be  under- 
stood that  this  company  is  in  any  way  interested 
in  the  great  power  development  at  Niagara  Falls. 
Mr.  Love  had  a  co-operative  plan,  but  the  new  blood, 
it  is  said,  will  abandon  this  idea.  Mr.  Love  still 
holds  a  controlling  interest  in  the  company,  and 
he  has  taken  the  position  that  all  indebtedness  must 
be  paid  before  he  will  abandon  his  interest.  Now 
two  men  named  Wortham  and  Gleason  have  started 
out  to  revive  the  project,  and  they  will  operate  on 
entirely  different  lines  than  the  previous  manage- 
ment. 

It  must  be  conceded  that  the  site  of  the  proposed 
Model  City  is  in  the  midst  of  the  finest  section  of 
Niagara  County.  The  many  farms  that  were  under 
option  stretched  out  for  a  long  distance  below  the 
Lewiston  Mountain  in  the  garden  section  of  western 
New  York,  and  the  few  buildings  that  were  erected 
were  located  on  the  line  of  the  Rome,  Watertown 
and  Ogdensburg  railroad.  Model  City  wras  made  a 
postoffice,  and  when  the  building  operations  were 
commenced  the  farmers  of  the  entire  section  were 
convinced  that  their  fortunes  were  about  made.  On 
the  contrary-  they  saw  the  scheme  fall  flat,  but  now 
they  are  building  up  new  hopes  in  the  new  life 
that  is  trying  to  be  infused  into  the  plan. 

The  illustration  shows  a  view  of  the  proposed  site 
taken  from  the  Lewiston  Mountain,  the  factory 
buildings  showing  in  the  distance  at  the  right  of  the 
picture. 


secretary  and  president  preceding  this  convention. 
I  was  trying  to  make  an  estimate  two  or  three  days 
ago  of  the  number  of  pieces  of  mail  matter  that 
we  have  handled  incident  to  this  convention.  I 
think  that  both  offices  have  handled  something  like 
18,000  pieces.  That  number  covers  a  big  country. 
Now  we  have  information  from  44  states  and  ter- 
ritories, so  you  can  see  we  are  pretty  near  covering 
the  whole  country. 

"I  was  very  much  surprised  to  know  the  growth 
of  the  Independent  movement  in  some  of  the  new 
territories.  Indian  Territory  and  Oklahoma  are 
growing" right  along.  They  have  no  Bell  telephones 
in  that  part  of  the  country,  but  a- great  many  Inde- 
pendent telephone  companies;  and  the  growth  in 
the  southern  states  has  been  most  remarkable.  The 
Bell  company  in  the  southern  states  had  never 
developed  the  territory,  and  there  were  a  great  many 
good  cities  that  have  never  been  built,  and  the  In- 
dependents have  simply  been  covering  the  whole 
territory;  and  we  find  the  Bell  company  down  there 
trying  to  get  in  a  great  many  of  the  good  cities 
that  they  had  never  attempted  to  build  before.  We 
have  a  good  many  Independent  telephone  plants  up 
in  Alaska,   and  the  work  is  going  on  up  there. 

"(Dne  interesting  study  in  connection  with  the 
Independent  movement,  it  seems  to  me,  is  that  we 


bring  this  business  in  to  you/  we  will  have  a  good 
argument  to  aid  in  securing  a  franchise  and  the 
good  will   of  the  people. 

"I  am  very  much  in  hope  that  the  coming  year 
we  will  be  able  to  get  our  telephone  information 
in  such  shape  that  it  will  be  of  more  practical  bene- 
fit to  investors  in  the  Independent  telephone  move- 
ment than  what  we  have  been  enabled  to  furnish 
heretofore.  It  has  always  been  the  desire  of  the 
officers  and  advisory  board  of  this  organization  that 
we  might,  when  a  new  company  started  to  build 
a  new  exchange,  help  it  in  every  way  possible.  We 
have  always  had  a  desire  to  have  a  fund  large 
enough  to  carry  on  the  fight  against  the  opposition, 
and  to  send  a  practical  man  to  the  town  to  help 
get  a  franchise,  and  this  to  be  done  in  such  a  way 
it  would  not  be  an  expense  to  the  new  company. 
If  we  can  get  the  people  all  over  the  country  to 
understand  the  value  of  this  organization  as  we 
understand  it  here  at  this  meeting,  we  certainly 
could  do  great  things  and  have  this  business  pushed 
along  more  rapidly,  although  it  is  very  remarkable 
now  what  progress  has  been  made.  Everybody 
appreciates  the  work  it  takes  to  carry  on  our  asso- 
ciation, and  it  has  been  rather  strange  to  me  that 
the  members  of  the  executive  committee  and  ad- 
visory board  have  been  willing,  at  the  call  of  the 
chair,  to  meet  in  a  city,  possibly  hundreds  of  miles 
from  their  homes,  and  without  compensation,  often  at 
large  expense  to  themselves.  It  seems  to  me  that 
there  is  no  other  business  in  the  world  where  we 
find  men  so  willing  to  make  a  personal  sacrifice  in 
order  to  carry  on  the  work." 

Mr.  S.  P.  Sheerin,  the  secretary  and  treasurer,  re- 
ported that  he  had  collected  $3,270.02  and  had  ex- 
pended $3,261.02.  leaving  a  balance  of  $9.  The  as- 
sociation has  140  active  members,  21  having  been 
added  during  the  year. 

Mr.  E.  B.  Fisher,  as  one  of  the  committee  on 
membership,  reported  that  the  entire  delegation 
from  Wisconsin  !n  attendance  at  the  convention  had 
decided  to  become  members  of  the  national  associa- 
tion. 

Miscellaneous    Business. 

Mr.  S.  E.  Parkell  of  Owosso,  Mich.,  suggested 
that  at  the  next  convention  it  would  be  well  to  de- 
vote more  time  to  a  practical  interchange  of  ex- 
periences rather  than  to  go  in  so  extensively  for  en- 
tertainment, delightful  as  the  latter  might  be.  Thurs- 
day's session  was  not  devoid  of  practical  discussion, 
however,  as  the  following  report  shows: 
_  "  Mr.  Parkell:  What  is  the  ratio  of  increased  cost 
in  operating  exchanges  as  the  number  of  telephones 
increases? 

H.  D.  Critchfield,  Mount  Vernon,  Ohio:  From 
what  size? 

Mr.  Parkell:  We  started,  for  instance,  with  150 
and  have  400. 

Mr.  Critchfield:  The  more  telephones  you  have 
at  the  same  rental  the  less  per  telephone  it  costs  for 
operation,  up  to  a  certain  point. 

Mr.  Parkell:     What  is  that  point? 

Mr.  Critchfield :  That  depends  on  local  con- 
ditions. It  depends  very  much  on  the  amount  in 
the  first  place.  You  have  got  to  have  a  manager 
for  150  telephones  and  a  central  exchange;  and  a 
room  will  cost  as  much  for  150  telephones  as  for 
400.  You  have  got  to  keep  a  night  operator  for 
150  telephones,  and  one  night  operator  would  do 
for  400.  There  are  many  expenses  that  are  as  great 
for  a  small  exchange  as  they  are  if  the  exchange 
is    somewhat   larger.     When    you    get    700    or    800 


SITE    OF    THE    '  MODEL    CITY." 


"An  extraordinary  freak  was  played  by  light- 
ning during  a  heavy  thunderstorm  in  Coventry." 
saj's  a  recent  London  cable  dispatch.  "The  light- 
ning struck  the  chimney  stack  of  a  house  occupied 
by  a  watchmaker  and  split  it  to  the  basement,  mag- 
netizing all  the  tools  and  watches  in  the  workshop. 
Every  particle  of  steel  received  a  charge  of  the 
electric  current.  It  is  thought  it  may  be  possible 
to  demagnetize  the  smaller  articles  and  parts  of 
watches,  but  the  larger  tools  are  so  thoroughly  im- 
pregnated as  to  be  completely  spoiled." 


have  simply  reversed  what  has  taken  place  in  the 
development  by  the  Bell  company.  That  company 
began  with  the  large  cities  and  worked  down  to  the 
smaller  cities,  and  when  they  got  down  to  a  town 
of  8,000  or  9,000  inhabitants,  as  a  rule,  it  was  not 
built;  they  simply  put  a  toll  station  or  two  in  the 
town.  They  never  got  down  to  the  smaller  cities 
to  any  great  extent.  The  Independents  started 
with  the  small  cities,  and  have  worked  up,  so  that 
now  the  greater  development  is  in  the  large  cities. 
It  remains  to  be  seen  which  is  the  proper  method 
of  building,  I  suppose,  but  it  seems  to  me  that  when 
you  can  say  to  a  great  commercial  city,  'We  have 
our  small  exchanges  in  all  these  surrounding  towns 
here  throughout  this  section  of  the  country,  with 
good  copper  wire  connecting  them,  and  we  want  to 
come  into  your  city  and  build  an  exchange  so  we  can 


telephones,  the  ratio  of  cost  increases  instead  of 
decreases.  It  is  very  difficult  to  see;  but  when  you 
come  to  a  point  where  it  is  necessary  for  you  to 
increase  your  original  plant,  your  exchange  room, 
your  night  force,  your  linemen  and  managers — 
whenever  you  come  to  a  point  where  you  have  got  to 
add  to  these  items — from  that  time  on  the  cost  per 
telephone  would  increase.  Until  that  time  is  come 
the  cost  per  telephone  will  decrease. 

Mr.  Fricker,  Ashtabula.  Ohio:  I  would  like  to 
ask  one  question:  Are  there  any  here  who  have 
had  any  difficulty  which  necessitated  the  removal 
of  your  cables?  If  it  is  going  to  interfere  with 
your  traffic,  don't  you  do  it.  You  do  not  have  to. 
I  am  interested  in  the  street-railway  business  as  well 
as  telephone  business,  and  have  been  for  12  years. 
That  question  we  have  had  to  meet  time  and  again. 
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until  we  have  set  down  on  it.     We  have  notified  the 
city   authorities   that   under   no   circumstances   will 
we' allow  building  into  the  street  that  requires  the 
removal  of  our  electrical  wires.     We  do   not   have 
to  do  it.    The  Supreme  Court  has  so  decided.     Re- 
cently in  New  Jersey,  the  Court  of  Appeals  has  set- 
tled  a    case    where    the    telephone    interest    and    the 
street-railway    interest    were   also    united,    whi 
limit  of  20  feet  was  stated  i"  the  telephont 
franchise.     This  is  something  that  is  going  to  con 
Iron!  you  people  who  arc  stringing  cables.     Eight} 
..r  90  per  cent,  of  the  Independent  telephone  com- 
-  have  their  cables  and  wires  strung  up  in  the 
r'ir      Nov.    when    that    condition    confront,    you,    11 
you  will  iust  take  my  address  at  Ashtabula,  I  will 
gladly  furnish  you  with  all  the  information  ne« 
to  stop  the  destruction  of  your  property,  and  11  will 
not  cost  you  anything. 

The  matter  of  printing  the  proceedings  in  pam 
phlet  form  was  referred  to  the  advisory   board. 

On  motion  of  Senator  Kline  of  Hazleton,  Pa., 
the  advisory  hoard  was  instructed  to  appoint  a  ••com- 
plaint  committee''   to   consider  practical   problems. 

In  discussing  the  subject,  Mr.  Cntchfield  made  an 
interesting  statement.     He  said: 

"This  organization  has,  since  it  was  effected 
thought  it  would  do  among  other  things  just  what 
the  gentleman  from  Pennsylvania  contemplates. 
This  is  the  fourth  annual  convention.  At  the  time 
of  it-  organization  almost  unlimited  funds  were 
promised.  Those  who  were  with  this  matter  from 
the  beginning  know  that  it  was  not  long  until  cer- 
t:,m  i:  ing   to   use  the  association  for 

their  personal  gain,  undertook  to  control  it  tor  that 
purpose  solely,  and  being  unable  to  do  so,  and  be- 
mable  to  make   it   a  vehicle   to   sell   their    ma- 
terials   or    to    accomplish    certain    ends    they    might 
have  in  view,  immediately  began  to  malign   the  as- 
tion  and  say  things  which  were  absolutely  false. 
as  they  knew,  and,  furthermore,  to  say  those  things 
when  they   never  had  contributed   one   cent   to   the 
expense  of  the  association.     As  a  result  of  that.  Mr 
Chairman    for  two  years,  the  association  had   hard 
bedding.     'What  are  von  doing?    We  do  not  know 
what  you  are  doing.'   was  asked.     The  very  nature 
of  the  circumstances  which  gave  birth  to  the  organ- 
ization  was   such   that   it  was  impossible,   and   cer- 
tainly  impracticable,   to   publish  to  the   world  just 
what' the  association  sought  to  do.     Some  tune,  when 
things  have  been   consummated,   they  will   all 
come  forward.     Any  man  who  ever  gave  any  money 
to   the   association   has   had   a   report   of   what    was 
with  that  money.     The  man  who  did  not  give 
ng  has  no  r:-\n  \>    know  what  was  done  with 
the    money.     No    question    was   ever    made  by   any 
man    who'  was    a    member    of    the    association    and 
wanted  to  see  it  prosper. 

■For  the  reasons  I  have  given,  among  others,  and 
very  largely  from  the  fact  that  every  Independent 
telephone  company  in  this  country  has  had  all  the 
work  it  could  do  in  taking  care  of  its  own  business— 
has  had  use  for  every  dollar  in  building  up  its  plant 
and  system,  conquering  new  territory  against  com- 
mon enemies— there  has  been  an  indifference  mani- 
fested so  far  as  the  association  is  concerned.  Never- 
theless, we  have  had  three  conventions  prior  to  this, 
which  were  attended  by  600  men.  the  last  one  rep- 
resenting  23  states,  and  only  119  members  out  of 
the  association.  There  arc  3,000  Independent  tele- 
phone  plants  in  the  United  States  to-day.  Member- 
ship costs  three  cents  a  telephone,  making  a  plant 
with  400  telephones  cost  $12  a  year  to  support  this 
organization;  and  if  one-half  of  the  Independent 
telephones  in  the  United  States  and  the  miles  of 
toll  line  were  paying  three  cents  each,  there  would 
mey  to  burn,  and  we  could  do  these  things  that 
have  been  the  purpose  and  aim  of  the  association 
to   accomplish.  > 

"There  never  wis  a  business  that  I  knew  anything 
about  in  which  the  person  or  concern  engaged  was 
0  ,  mi,  h  dependent  upon  In-  neighbor  in  like  busi- 
ness  -i  ■  the  Independent  telephone  business.  You 
can  run  a  railway  in  Cleveland,  and  it  does  not  make 
any  difference  whether  there  are  any  more  like  it 
or  not.  In  the  Independent  telephone  business  you 
have  got  to  have  neighbors  ami  be  on  good  terms 
with  them.  We  are  dependent  upon  each  other,  and 
there  i-  no  business  in  the  world  where  it  is  so 
nee  isary  to  come   together  and   get   acquainted. 

h  it  had  not  been  for  the  association,  perhaps 
not  acting  as  an  organization,  but  as  a  result  of  the 
agitation  engendered  by  these  meetings,  things 
would  have  been  left  undone  that  to-day  would  have 
put  many  out  of  the  busmen.  All  that  has  been 
expended  by  any  member  of  this  association  has 
brought  100  cents  on  the  dollar  in  the  pleasure  he 
h;  had  and  the  information  he  has  gained  in  at- 
tending the  meetings  of  the  organization,  entirely 
aside  from  the  number  of  dollars  and  cent-,  direct." 

By    a    unanimous    rising    vote    the    thanks    of    the 

ociation  were  extended  to  the  local  committee 
lor  the  generous  entertainment  offered.  The  con- 
cluding   business    session    was    then    adjourned. 


A  Loudon  dispatch  says  that  the  Marconi  spaci 
telegraphy  system,  which  has  been  successfully 
worked  between  Dover  and  Calais  a  couple  of 
months,  and  found  to  be  of  great  assistance  in 
several  wrecks,  is  to  be  abandoned.  The  only  rea- 
son given  by  the  authorities  for  this  action  is  that 
the  telegraphic  equipment  was  only  provided  for 
experimental  purposes.  The  Dover  Chamber  of 
Commerce  is  said  to  be  making  a  strong  protect 
against  the  abandonment  of  the  service. 


The  Paris  Exposition. 

Bv  A.    DE  Courcy. 

The  two  large  dynamo  rooms  of  the  Electrical 
Palace  are  now  [June  1st]  beginning  to  assume  a 
finished  condition,  and  a  number  of  the  large  gen- 
erating sets  are  already  running.  The  present  ap- 
pearance of  (he  dynamo  room  of  the  French  section 
is  shown  in  Figs.  1  and  2.  To  the  extreme  left 
of  Fig.  1  will  be  noted  the  large  alternator  con- 
structed by  Schneider  &  Co.,  at  the  Creusot  Works. 
with  the  engine  of  ".300  horsepower  furnished  by 
the  Dujardin  company  of  Lille.  This  alternator  has 
the  largest  capacity  of  the  machines  in  the  French 
Section,  being  rated  at  840  kilowatts.  It  is  of  the 
three-phase  type,  giving  normally  3,000  volts  and 
230  amperes,  at  50  cycles;  it  has  an  internal  field 
of  80  poles,  mounted  around  the  periphery  of  the 
flywheel,  which  is  of  large  and  massive  construc- 
tion. The  field  coils  arc  held  on  by  polar  projec- 
tions,  about  one  foot  wide,  these  corresponding  to 
the  width  of  active  iron  in  the  external  crown, 
which  is  built  up  of  laminated  iron,  with  heavy  flex- 
ible cable  wound  in  the  slots;  six  turn's  are  used 
in  each.  The  width  of  the  flywheel  is  about  two  feet. 
This  machine  is  at  this  date  nearly  finished,  re- 
quiring but  a  week  or  more  to  complete  it.  To  the 
left  is  a  switchboard  which  contains  three  marble 
panels. 

The  alternator  to  be  seen  farther  on  has 
been  built  by  Societe  TEclairage  of  Paris,  on 
the    Labour   system;    it   gives  normally   3.000   volts 


in  the  scries  is  a  500-kilowatt  alternator,  furnished 
by  the  Electric  and  Hydraulic  company,  working  at 
2,200  volts.  Besides  the  three  engines  of  the  gen- 
erating sets.  Weyher  and  Richcmond  have  in  an  ad- 
joining space  two  engines  of  the  Corliss-Weyhcr 
type,  each  of  which  is  rated  at  300  horsepower  maxi- 
mum, and  besides  a  small  portable  engine  and 
boiler. 

On  the  other  side  of  the  dynamo  room  have  been 
mounted  six  large  direct-connected  units.  The  first 
of  the  scries  is  a  horizontal  compound  engine  of 
the  Dccauvillc  make,  of  1,200  horsepower,  driving  a 
twin  generator  built  by  Crcpellc  &  Garand.  The 
machines  are  placed  one  on  either  side  of  the  fly- 
wheel. They  are  of  the  consequent-pole  type,  giv- 
ing together  675  kilowatts  at  250  volts.  This  set 
is  nearly  finished.  The  second  machine  of  the  series 
is  that  shown  to  the  left  of  Fig.  2,  the  engine  and 
alternator  having  been  erected  by  the  Fives-Lille 
company.  The  engine  is  rated  at  1,200  horsepower, 
at  80  revolutions.  The  alternator  is  three-phase  and 
gives  800  kilowatts  at  2,200  volts;  this  set  is  also 
nearly  finished. 

The  upright  engine  shown  next  in  the  illustration 
has  been  built  by  the  Societe  Alsacicnne  of  Belfort. 
Its  top  is  surrounded  by  a  high  platform  which  is 
reached  by  a  double  staircase.  It  is  rated  at  1.200 
horsepower.  The  shaft  carries  a  large  flywheel  on 
one  side,  and  on  the  other  is  mounted  the  arma- 
ture of  the  dynamo.  This  is  a  direct-current,  675- 
kilowatt  machine,  and  has  been  constructed  by  the 
same    company.     It    differs    considerably    from    the 
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and  95  amperes,  with  a  maximum  capacity  of  440 
kilowatts.  It  is  also  of  the  three-phase  type,  work- 
ing at  50  cycles.  The  engine  is  horizontal  and 
compound,  like  the  former,  of  the  Dujardin  make; 
it  is  rated  at  Soo  horsepower.  The  machine  has  40 
poles,  fixed  to  the  flywheel,  and  its  construction  is 
somewhat  similar  to  the  Creusot  machine.  The 
next  alternator  in  the  series  is  of  smaller  size,  and 
gives  760  amperes  at  250  volts  when  working  nor- 
mally, with  a  maximum  capacity  of  190  kilowatts; 
it  has  12  poles.  The  engine  is  of  the  Beatrix  make, 
rated  at  350  horsepower. 

In  the  adjoining  space  allotted  to  the  Postal- 
Vinay  company  of  Paris  have  been  mounted  two 
direct-current  machines  of  the  multipolar  type,  con- 
structed on  the  Thomson-Houston  system.  The  larg- 
est of  these  has  eight  poles  and  is  rated  at  225  kilo- 
watts, giving  450  amperes  at  500  volts  and  90  rev- 
olutions a  minute;  the  fields  are  compound  wound, 
and  the  exterior  diameter  of  the  machine  is  about 
five  feet.  The  smaller  generator  is  of  the  same 
type,  with  a  capacity  of  75  kilowatts  at  160  revolu- 
tions; it  has  six  poles  and  four  pairs  of  brush- 
holders,  being  direct-driven  by  a  Gamier  engine. 
A  double-panel  switchboard  of  gray  marble  has 
been  erected;  it  is  of  the  standard  type,  having  at 
the  top  an  automatic  circuit  breaker,  and  at  the 
bottom  a  Thomson  wattmeter.  These  two  ma- 
chines have  been  furnishing  current  for  some  time. 

The  next  generating  set  consists  of  a  Delaunay- 
Belleville  uprighl  compound  engine,  rated  at  1,250 
horsepower,  driving  an  alternator  of  750  kilowatts 
built  by  the  Maison  Bregnet,  one  of  the  large  Paris 
factories;  it  is  three-phase,  and  gives  normally  IQ0 
amperes  at  2,200  vf  Its.  The  series  of  machines  is 
completed  by  three  large  generating  sets,  each  hav- 
ing a  Weyher  and  Richcmond  engine.  The  first 
oi  the  dynamos  has  been  furnished  by  Dayde  & 
Pille,  and  has  an  upright  engine  with  two  platforms, 
which  arc  reached  by  staircases.  The  dynamo  has 
a  capacity  of  560  kilowatts,  giving  direct  current  at 
2.240  volts.  Next  to  it  is  the  three-phase  alternator 
built  by  the  Compagnie  Generate  of  Nancy,  giving 
280  kilowatts  at   3,000  volts,  and   the  last   machine 


other  generators  of  the  section,  having  an  internal 
field  of  12  poles,  around  which  revolves  a  Gramme 
ring  armature,  with  the  commutator  mounted  upon 
the  periphery;  it  is  about  two  feet  wide  and  the 
commutator  bars  are  quite  narrow,  being  only  one- 
eighth  inch  wide.  The  armature  is  held  on  the 
outer  side  by  a  east  spider,  revolving  with  the  shaft. 
and  having  12  radial  arms.  The  armature  has  12 
brush  holders,  supported  upon  a  cast  piece,  with 
projecting  arms,  which  turn  about  the  shaft  by 
worm  gearing.  It  is  provided  with  a  marble  switch- 
board panel,  with  an  automatic  circuit  breaker  at  the 
top. 

In  front  of  this  machine  is  mounted  a  Laval  steam 
turbine  of  300  horsepower,  driving  a  pair  of  small 
direct-current  machines  of  the  Breguet  type,  which 
give  a  total  of  170  kilowatts.  Next  in  the  series  is 
the  large  upright  engine  of  the  Reynolds-Corliss 
type,  built  by  the  Cail  company,  which  has  one  of 
the  largest  establishments  in  France.  In  size  it 
exceeds  most  of  the  ether  engines  in  the  section,  and 
is  surrounded  by  two  platforms.  The  engine  is  of 
the  double-cylinder  type,  and  in  the  center  is  mounted 
a  large  three-phase  alternator  of  the  Thomson- 
Houston  type,  built  by  the  Postal-Vinay  company. 
This  machine  is  rated  at  1,000  kilowatts  at  5.000 
volts.  It  has  an  internal  field,  mounted  upon  the 
flywdiccl,  surrounded  by  an  armature  formed  of 
lathe-wound  coils  placed  in  wide  slots.  The  switch- 
board of  this  machine  is  of  gray  marble  and  has 
three  panels.  In  front  of  this  generating  set  is 
mounted  another  steam  turbine  and  double  dynamo 
of  the  same  general  type  and  capacity  as  the  former. 
In  addition  to  this,  the  Laval  company  shows  three 
other  steam  turbines,  two  of  these  being  rated  at 
150  horsepower;  the  third,  of  five  horsepower,  is 
mounted  with  a  ventilating  fan.  The  steam-turbine 
sets  have  been  in  running  order  for  some  time. 
The  turbines  run  at  a  very  high  speed,  and  on  this 
account  a  large  reduction  gearing  is  necessary,  this 
being  entirely  enclosed. 

Next  in  the  series  is  the  three-phase  alternator 
built  by  the  Grammont  company,  giving  340  kilo- 
watts  at  2,200  volts;    it   is   driven   by   a    horizontal 


June  23,   1900 


WESTERN  ELECTRICIAN 


405 


compound  engine  of  600  horsepower,  built  by  the 
Piguet  company  of  Lyons.  The  exciter  is  driven 
from  the  shaft  by  the  alternator  by  means  of  a  gear 
wheel  and  pinion.  The  last  machine  is  the  large 
alternator  and  engine  built  by  P.  &  A.  Farcot,  one 
of  the  large  Paris  manufacturing  firms.  The  ma- 
chine has  an  internal  field,  which  presents  a  novel 
method  of  construction.  The  flywheel  carries  a 
series  of  projecting  poles,  which  are  divided  into 
two  parts  by  a  deep  groove,  which  passes  around 
the  periphery;  in  this  groove  is  wound  a  stout  cable, 
forming  a  considerable  number  of  turns,  and  thus 
lying  between  the  two  halves  of  the  field.  Around  the 
field  is  an  external  armature,  formed  of  two  rings 


photographs  of  historic  apparatus.  The  most  strik- 
ing of  these  is  a  collection  of  photographs  showing 
the  apparatus  used  by  Professor  Henry.  A  model 
of  Franklin's  electrical  machine  is  also  to  be  seen. 
The  candelabra  and  lamps  placed  at  the  top  of  the 
pavilion  will  give  it  a  brilliant  appearance  at  night; 
it  has  been  lighted  up  several  times  as  an  experi- 
ment, and  the  effect  is  quite  satisfactory. 

Next  to  the  American  pavilion  comes  a  part  of  the 
German  section,  and  one  of  its  most  interesting 
features  is  the  fine  structure  erected  by  the  Allge- 
meine  Electric  company,  which  is  now  almost  fin- 
ished. The  interior  is  reached  by  an  arched  door- 
way, and  in  the  vestibule  a  painting  on  each  side 


of  the  districts  and  large  colored  sections  showing 
the  turbines  and  dynamos;  this  gives  an  accurate 
idea  of  the  arrangement  of  the  stations  and  the  types 
of  machines  used.  The  Zurich  plant  is  thus  shown, 
with  the  Ocrlikon  alternators  and  Escher-Wyss  en- 
gines of  750  and  t,ooo  horsepower,  the  photographs 
showing  the  station  interior  and  various  apparatus. 
A  plan  of  the  distribution  for  the  city  of  Zurich 
is  also  seen.  The  Rheinfelden  plant  is  shown,  with 
20  alternators  having  revolving  fields,  also  the  type 
of  sub-station  and  transformers  used,  with  a  10"  by 
12-foot  map  of  Switzerland,  showing  the  distributing 
lines.  The  station  of  Hageneck,  on  the  Lake  of 
Bienne  and  the  system  of  distribution  from  Chevres 
to  Geneva  are  seen;  for  the  latter  plant  15  gen- 
erating sets  are  installed.  The  traction  system  of 
Geneva,  with  cars,  motors,  etc.,  is  also  well  repre- 
sented. The  power  transmission  from  Chaux  de 
Fonds  to  Locle  is  shown,  also  the  large  station  of 
Combe-Garot.  which  has  15  vertical  turbines,  and  th? 
Kanderwerk  station,  on  the  Lake  of  Thoune,  which 
has  four  alternators,  with  a  system  of  distribution  a; 
)6.oco  volts.  One  of  the  most  interesting  of  these 
collections  is  that  of  the  Jungfrau  electric  railway, 
showing  the  central  station  and  different  views  of 
the  Alpine  regions  over  which  the  road  travels, 
with   steep  grades  and  tunnels. 

Palais  des  Congres 

The  Palais  des  Congres,  in  which  are  to  be  held 
the  different  congresses  connected  with  the  exposi- 
tion, is  shown  in  Fig.  3.  It  is  a  large  building, 
facing  the  Seine,  and  has  two  stories;  on  the  lower 
floor  are  installed  the  exhibits  of  different  countries 
relating  to  social  economy,  to  which  the  building 
is  also  devoted.  The  congresses  will  be  held  in  a 
large  room  which  runs  along  the  whole  length  of 
the  upper  story  on  the  side  next  the  river.  The 
dates  of  the  principal  congresses  relating  to  electric- 
ity or  mechanics  may  be  found  convenient  for  ref- 
erence: Mines  and  Metallurgy.  June  18th  to  23d: 
Automobiles,  July  9th  to  13th;  Testing  of  Materials, 
July  pth  to  i6ih;  Boiler  Inspection,  July  16th  to  18th: 
Medical  Electricity  and  Radiography,  etc.,  July  27th 
to  August  1st;  Chemistry,  August  6th  to  nth;  Math- 
ematics, August  6th  to  nth;  Physics,  August  6th 
to  nth;  Electricity,  August  18th  to  25th. 


PARIS    EXPOSITION. VIEW    IN    FRENCH    SECTION    OF    DYNAMO    ROOM. 


placed  side  by  side,  whose  poles  correspond  to  the 
poles  of  the  field.  As  these  two  crowns  are 
separable,  being  moved  to  each  side  by  an  appropri- 
ate mechanism,  the  field  is  thus  left  open  for  in- 
spection. The  exciter  is  placed  on  the  outer  end 
of  the  shaft.  This  machine  has  a  handsome  switch- 
board in  brown  marble  and  carved  wood. 
United  States  Exhibits. 

The  United  States  has  a  considerable  space  al- 
lotted to  it  on  the  lower  floor  of  the  Electrical  Pal- 
ace. In  this  section  the  Western  Electric  company 
has  one  of  the  largest  exhibits,  showing  different 
forms  of  telephone  switchboards,  collections  of  tele- 
phone transmitters  of  different  forms,  etc.  A  120- 
horsepower  generating  set  is  also  shown;  this  will 
be  running,  and  a  handsome  switchboard  has  been 
erected  for  it.  In  the  front  of  the  exhibit  is  mounted 
the  switchboard  of  a  telephone  generating  set  for 
battery  charging  and  on  one  side  are  seen  the  models 
of  the  Chicago  and  New  York  factories.  A  model 
telephone  switchboard  has  been  mounted,  and  will 
be  in  practical  operation.  It  will  have  connection 
with  telephones  located  in  different  parts  of  the  ex- 
position. The  exhibit  of  the  Edison  Phonograph 
company  shows  different  models  of  phonographs 
and  cylinders.  The  General  Electric  company  is 
to  have  a  large  model  of  its  factories.  The  Bullock 
Electric  company  has  a  number  of  motors  and  gen- 
erators of  different  sizes.  The  exhibit  of  the  Roeb- 
ling  company,  showing  its  system  of  underground 
conduit  for  electric  roads,  is  now  completed.  The 
remainder  of  the  space  allotted  to  the  United  States 
is  mainly  occupied  by  exhibits  of  machine  tools, 
steam  fittings,  etc.,  in  which  most  of  the  large 
American  firms  are  represented,  such  as  the  Pratt 
&  Whitnev  company,  the  Niles  Tool  company,  the 
Morse  Twist  Drill  company,  etc.  The  Chapman 
Valve  company  shows  an  extensive  collection  of 
valves  and  steam  fittings,  and  the  Crane  company 
of  Chicago  has  an  exhibit  of  valves  in  iron  and 
bronze,  pipe  couplings,  etc.  Another  exhibit  of 
steam  fittings  is  that  of  the  Lunkenheimer  com- 
pany. The  Ferracute  company  has  an  exhibit  of 
dies,  punches  and  other  machines. 

Second  Floor  of  Electrical  Palace. 

On  the  second  floor  of  the  Electrical  Palace  a 
large  number  of  exhibits  have  been  already  installed 
The  United  States  pavilion  is  now  almost  finished. 
In  the  different  rooms  a  number  of  cases  have  been 
erected,  to  contain  the  historic  collection  of  elec- 
trical and  physical  apparatus,  photographs,  etc. 
The  greater  part  of  the  collection  has  already  ar- 
rived and  has  been  put  in  place  under  the  direction 
:-i  Mr.  James  S.  Anthony,  who  has  ably  seconded 
Mr.  Francis  E.  Drake  in  carrying  out  the  general 
direction  of  the  American  electrical  and  mechanical 
exhibits.  The  historic  collection  will  include  a  num- 
ber of  famous  teleohone  and  telegraph  instruments, 
a  number  of  experimental  instruments  used  by  emi- 
nent  American    inventors,    besides    a    collection    of 


represents  the  interior  and  exterior  of  one  of  the 
company's  lamp  factories.  The  pavilion  is  lighted 
from  above,  and  its  main  central  portion  is  finely 
decorated  with  frescoes  by  eminent  German  artists, 
some  of  these  showing  the  interior  of  a  dynamo 
room  and  cable  factory.  A  number  of  handsome 
wall  brackets  provide  for  the  lighting,  and  the 
Nernst  lamp  will  be  largely  used  here.  The  outside 
of  the  pavilion  will  also  be  well  lighted  up  by  a 
number  of  incandescent  lamps,  which  are  placed 
in  an  ornamental  design  of  ironwork  and  copper, 
which  surrounds  the  central  dome.  On  the  outside 
is  a  collection  of  motors  of  different  sizes,  ventilators, 
rheostats   and   other  apparatus.     On   either   side   of 


St.  Paul  Railroad  Ordinance  in  Chicago. 

The  ordinance  empowering  the  Chicago,  Mil- 
waukee and  St.  Paul  Railroad  company  to  change 
its  motive  power  on  all  or  any  of  its  lines  within 
the  city  limits  from  steam  to  electricity,  compressed 
air  or  any  other  motive  power  was  passed  by  the 
Chicago  City  Council  on  June  18th  by  a  vote  of 
54  to  six.  The  measure  was  not  passed,  however. 
till  after  a  fight  had  been  made  for  the  substitution 
of  the  minority  report  of  the  committee  on  rail- 
roads. The  chief  difference  in  the  two  measures 
is  that  the  minority  report  provides  for  compensa- 
tion to  the  city  at  the  rate  of  $1,000  a  mile  a  year 
for  any  portion  of  the  road  that  may  be  operated 
by  other  than  steam  power  and  on  tracks  at  street 
grade,  while  the  majority  report  provides  for  com- 
pensation only  in  case  the  overhead  trolley  is  used, 
and  then  at  a  rate  of  $500  a  mile  a  year  on  tracks 


FIG.   3.       PARIS    EXPOSITION. 

the  pavilion  Siemens  &  Halske  have  a  number  of 
different  spaces  in  which  they  are  now  installing 
exhibits  of  measuring  instruments,  telegraphs  and 
telephones,  apparatus  for  marine  use,  etc.  These 
collections'  will  be  quite  extensive. 

Another  interesting  pavilion  is  that  of  the  Swiss 
section,  which  comes  immediately  next.  Its  prin- 
cipal feature  is  a  large  central  arch,  surmounted  by 
the  Swiss  coat-of-arms.  with  decorations  in  blue  and 
gold,  reliefs  and  figures.  An  extenisve  wall  space  has 
been  provided,  arranged  in  a  number  of  different  sec- 
tions, and  here  is  found  a  representation  of  the 
principal  Swiss  electric  plants,  these  being  shown 
in  great  detail  by  large  photographs  of  the  dynamo 
rooms,  stations,  lines,  transformers,  etc..  with  maps 


— PALAIS   DES   CONGRES.  - 

at  street  grade.  Other  differences  in  the  measures 
are  that  the  minority  report  limits  the  privilege  con- 
veyed to  20  years,  while  in  the  majority  measure 
there  is  no  time  limit  except  in  case  the  trolley 
system  is  used;  the  minority  report  requires  the 
paving  of  intertrack  space  in  all  streets  paved  or 
hereafter  to  be  paved,  and  with  the  same  paving 
used  in  such  streets,  while  the  majority  bill  requires 
only  that  such  space  be  "planked  or  paved."  The 
ordinance  is  pronounced  to  be  loosely  drawn  by 
Corporation  Counsel  Walker. 


F.  J.  Pfiffner  of  Lake  Mills.  Iow-a,  has  bought  the 
electric-light  plant  at  Greene,  Iowa,  from  T.  B. 
Bowman. 
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It  is  instructive  to  have  an  expression  from  a 
recognized  authority  of  the  value  of  the  X-rays  in 
the  diagnosis  of  disease.     R.  W.  Wilcox,  M.  D.,  of 

New  York,  has  an  article  on  "Recent  Advance  in 
Medical  Science"  in  the  International  Monthly,  and 
in  it  he  says  that  the  Rontgen  rays  have  afforded 
considerable  aid  in  this  branch  of  medical  research. 
The  rays  are  >A  some  use  in  detecting  and  determin- 
ing diseases  of  the  lungs.  Dead  lungs  are  more 
opaque  to  the  rays  than  living  ones.  Gall  stones 
have  been  skiagrephed,  not  alone  in  the  bile-ducts, 
but  in  the  liver  as  well.  Tumors  of  the  brain  have 
been  located.  As  for  any  direct,  beneficial  result 
fiOHl  the  X-rays,  Dr.  Wilcox  is  not  sanguine. 
"Therapeutically,  the  Rontgen  rays  have  not  been 
productive,"  he  says,  "Yet  Hahn  claims  successful 
results  in  inveterate  eczemas,  and  Zarabin  adds  acne, 
favus,  psoriasis  and  elephantiasis  to  the  list.  As  to 
the  mode  of  action  on  the  skin,  there  is  yet  much 
dispute,  some  claiming  that  it  alters  nutrition,  others 
that  the  changes  are  chemical  in  their  nature.  Unna 
has  demonstrated  that  the  skin  is  colored  brown, 
and  this  is  due  to  increase  of  pigment  in  the  tipper 
layers  of  the  deeper  structures  of  the  skin.  Im- 
proper use  of  these  rays  may  cause  inflammation 
of  the  skin,  death  of  the  same,  and  even  abscess 
formation." 

Apropos  of  the  action  of  the  rays  on  the  skin,  it 
may  be  remarked  that  in  the  London  Hospital  fo" 
Diseases  of  the  Skin  the  X-ray  is  used  for  the  re- 
moval of  superflous  hair,  especially  on  the  faces  of 
women.  In  this  operation  a  leaden  mask  with 
apertures  is  used  to  permit  the  rays  to  be  directed 
only  on  those  areas  of  skin  from  which  the  offend- 
ing hair  is  to  be  removed.  It  is  asserted  in  a  Lon- 
don daily  paper  that  the  exposures  in  this  case  are 
of  15  minutes'  duration,  but  this  would  seem  to  be 
much  too  long  unless  the  vacuum  tube  is  removed 
to  a  considerable  distance  from  the  skin.  It  is  said 
that  the  London  hospital  is  the  first  institution  un- 
der scientific  control  to  use  the  Rcntgen  ray  as  a 
depilatory. 


of  the  company,  but  also  that  he  had  been  taken 
back  into  its  employment  only  two  weeks  before 
the  trial.  Besides,  it  says  that  the  jury  may  have 
also  believed  that,  from  the  terms  in  which  his 
testimony  was  couched,  it  was  evident  that  the 
witness  had  a  particular  knowledge  of  what  the  law 
required  to  exonerate  the  company  from  liability. 


A  curious  lawsuit,  in  which  a  man  brought  action 
against  an  electric-light  company  for  damages  for 
an  injury  arising  from  being  struck  in  the  eye  by  a 
piece  of  carbon  thrown  by  an  employe  of  the  com- 
pany while  the  latter  was  engaged  in  the  perform- 
ance of  his  work,  was  recently  reviewed  by  the  Su- 
preme Judicial  Court  of  Massachusetts.  The  court 
overruled  the  exceptions  to  a  judgment  for  the 
plaintiff.  The  jury  had  been  instructed  that,  if  the 
carbon  was  thrown  by  the  employe  for  the  purpose 
of  carrying  out  and  performing  his  duty  in  his  em- 
ployment, the  company  was  liable,  and,  on  the  other 
hand,  if  the  carbon  was  thrown  by  the  employe  to 
carry  out  some  whim  of  his  own,  in  accordance  with 
some  impulse  of  his  own,  and  not  for  the  purpose 
of  carrying  out  or  accomplishing  the  purpose  for 
which  he  was  then  and  there  employed,  the  com- 
pany would  not  be  liable.  This,  it  is  held  by  the 
court  of  last  resort,  correctly  stated  the  law  on  the 
subject. 

That  the  carbon  was  thrown  by  the  employe  in 
the  performance  of  the  work  he  was  hired  to  per- 
form, there  was  ample  evidence,  the  court  thinks, 
in  that  it  was  shown  that  he  was  hired  to  remove 
the  remains  of  the  four  carbons  left  in  the  lamp  in 
question  during  the  preceding  night;  that  he  testi- 
fied that  he  ordinarily  dropped  the  discarded  pieces 
near  the  base  of  the  lamp-post,  or,  if  there  was  any 
reason  why  he  could  not  drop  them  there,  tossed 
them  out  into  the  street,  intending  to  be  careful  not 
to  drop  them  on  a  passer-by  or  to  strike  any  horse 
in  the  street;  that  on  this  occasion  the  cart  which 
he  used  was  left  standing  at  the  foot  of  the  pole 
-•n  which  he  was  at  work,  and  that  the  man  was 
struck  as  he  was  driving  by,  just  outside  of  the  cart 
mentioned. 

Nor  docs  the  court  consider  that  the  situation 
was  changed  by  the  fact  that  the  employe  testified 
that  he  threw  the  piece  of  carbon  at  the  man's  team 
because  he  wanted  to  attract  his  attention,  so  as 
to  peak  to  him,  ind  did  not  throw  it  for  any  pur- 
pose connected  with  the  business  he  was  engaged 
in,  not  for  any  business  of  the  company.  It  says 
'that  it  would  be  strange  if  the  jury  were  not  at 
liberty  to  disbelieve  the  testimony  of  one  employed 
by  the  company,  as  to  his  mental  processes.  It 
also  says  that  it  was  proper  for  the  jury  to  take 
into  consideration  the  fact  that  not  only  was  the 
witness  at  the  lime  of  the  trial  in  the  employment 


Time  works  wonders.  It  was  only  six  or  seven 
years  ago  that  the  introduction  of  the  overhead 
trolley  on  the  cross-town  and  outlying  street-rail- 
way lines  of  Chicago  was  bitterly  opposed  by  a 
large  and  very  belligerent  portion- of  the  press  and 
public  of  the  city.  Nobody  had  the  temerity  at  that 
time  to  suggest  that  the  trolley  system  replace  the 
cable  on  the  main  trunk  lines  radiating  from  the 
down-town  district.  The  "deadly  trolley"  was  un- 
sparingly denounced;  it  was  the  "modern  Jugger- 
naut"— the  arch-enemy  of  all  lovers  of  beauty  and 
quiet,  of  all  firemen  and  of  all  little  children  at  play 
on  the  streets.  Nevertheless,  the  trolley-car  was 
introduced  on  subsidiary  and  connecting  lines  and 
its  use  was  extended.  And  now,  when  the  echoes 
of  the  strife  have  hardly  died  away,  there  is  a  well- 
defined  agitation  for  the  substitution  of  the  once- 
maligned  system  for  the  cable  on  such  an  important 
thoroughfare  as  North  Clark  street.  Truly,  times 
have  changed,  and  the  triumph  of  the  trolley,  long 
deferred  in  the  city  of  Chicago,  seems  to  be  at 
hand. 

If  one  can  trust  the  newspapers — and  it  was  the 
daily  press  that  led  the  hue  and  cry  against  the 
electric  system  a  few  years  ago — it  is  not  the  street- 
railway  company  but  the  citizens  who  are  now 
demanding  the  change.  Doubtless,  however,  the 
company  will  gracefully  accede  to  the  popular 
clamor  long  before  the  cry  becomes  a  tumultuous 
one,  if  the  necessary  sanction  can  be  obtained, 
especially  as  the  use  of  the  trolley  will  afford  a 
solution  of  the  tunnel  problem.  At  present  the 
North  Side  Business  Men's  association  is  circulat- 
ing a  petition  to  the  City  Council  and  mayor  asking 
for  an  ordinance  "giving  the  Union  Traction  com- 
pany the  power  to  place  the  overhead  trolley  along 
all  North  Side  cable  lines  now  operated  by  them, 
and  to  extend  the  Chicago  avenue  and  the  Indiana 
street  lines  to  the  exposition  site  at  the  foot  of 
Ohio  street."  The  president  of  this  Business  Men's 
association  and  other  members  of  it  have  been  in- 
terviewed on  the  subject.  The  reports  of  these 
conversations,  as  condensed  in  the  following  ab- 
stracts, will  be  of  much  interest  to  the  readers  of 
the  Western  Electrician: 

I  have  seen  about  60  North  Side  merchants  to-day 
on  the  question  and  found  only  two  who  were  op- 
posed to  the  overhead  trolley.  The  use  of  com- 
pressed air  or  the  underground  trolley  will  not  ob- 
viate this  difficulty.  The  overhead-trolley  system 
already  in  use  on  most  of  the  North  Side  lines  is 
the  only  one  that  will  avoid  these  annoying  delays 
at  the  transfer  points.  The  overhead  trolley  is  also 
the  only  thing  that  will  insure  the  success  of  the 
permanent  exposition  at  the  foot  of  Ohio  street,  as 
it  will  be  the  only  system  by  which  the  people  can 
reach  that  location  without  a  transfer  from  the 
North,   South,  and  West  Sides. 

President  Roach  is  correctly  quoted  in  stating 
that  the  demand  for  the  trolley  originated  with  the 
North  Side  Business  Men's  association.  The  cable 
is  antiquated  and  out  of  date.  It  is  too  slow  and 
there  are  too  many  delays.  We  think  the  trolley  is 
swifter  and  gives  much  better  service.  It  is  less 
liable  to  delays;  the  cars  are  warmer  in  winter  time, 
and  better  than  the  cable  cars  in  every  way.  We 
want  the  trolley  on  all  the  North  Side  lines  still 
using  the  cable.  People  in  this  vicinity  prefer  to 
travel  by  the  trolley  lines  where  they  can  do  so, 
and  take  those  lines  in  pretence  to  the  cable.  We 
see  no  reason  why  overhead  trolleys  should  not  be 
used  on  other  downtown  streets,  as  they  arc  already 
on  Clark  street  and  elsewhere.  The  overhead  trol- 
ley has  not  proved  objectionable  where  it  has  al- 
ready been  put  in  use,  and  public  sentiment  on  the 
North  Side  is  strongly  in  favor  of  substituting  it 
for  the  cable. 

Electrical  men  will  observe  this  change  of  senti- 
ment with  satisfaction.  So  long  as  we  have  surface 
cars  on  our  streets,  the  overhead  trolley  undoubt- 
edly offers  more  advantages  and  less  disadvantages 
than  an)'  other  system.  It  is  not  a  thing  of  beauty, 
it  is  true;  the  esthetic  objection  to  it  will  always 
remain  and  may  prove  insuperable  in  many  cases. 
But  as  a  means  of  affording  cheap,  reliable  and  rapid 
transportation  the  trolley  does  its  work  well  in 
town  or  country.  When  the  question  is  to  be  de- 
cided on  the  basis  of  utility — the  greatest  good  to 
the  greatest  number — it  is  not  easy  to  put  aside 
the  claims  of  the  ungainly  pole  and  the  overhead 
wire. 
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Telephone  Construction.1 

By  James  E.  Stewart. 

As  a  preface  I  do  not  know  anything  that  ap- 
peals more  forcibly  to  me  than  the  following  in- 
troductory remarks  by  our  good  telephone  friend, 
Mr.  William  J.  Hopkins: 

"The  first  lines  connecting  cities  were  constructed 
on  the  same  plan  as  the  telegraph  lines,  i.  e.,  they 
were  of  iron  wire  and  were  of  grounded  circuits. 
Less  attention,  too,  was  paid  to  the  material  and 
method  of  construction  than  there  should  have 
been.  The  spans  were  long,  the  poles  usually  not 
high  enough  (yet,  let  me  say  here,  that  the  present 
methods  of  construction  have  returned  to  the  old- 
time  method  of  the  shorter  pole,  as  being  the 
stronger  and  better  form  of  construction,  thus  prov- 
ing the  force  of  argument  that  experience  is  the 
wisest  teacher),  not  strong  enough,  many  poorly 
set,  and  with  defective  guying.  Clearly,  with  such 
lines  as  these,  it  would  be  impossible  to  talk  to  any 
great  distance,  except  in  the  most  favorable  weather 
and  under  the  best  conditions  of  apparatus.  When, 
therefore,  the  first  long-distance  line,  a  portion  of 
the  present  line  between  Boston  and  New  York, 
was  projected,  it  was  recognized  that  only  the  best 
that  could  be  built  would  be  satisfactory.  The  re- 
sults have  more  than  justified  the  large  expendi- 
ture, and  comparing  the  Boston  and  New  York  line 
with  a  city-exchange  line,  each  with  its  apparatus, 
the  former  is  under  all  conditions  far  superior." 

Predicting  from  such  a  standpoint,  I  feel  con- 
strained to  say  that  the  present  lines,  commonly 
known  as  long-distance,  erected  by  the  American 
Telephone  and  Telegraph  company,  are  of  the  best 
construction  and  of  the  highest  standard  known  in 
the  art  of  telephony  to-day,  and  the  young  engineer 
can  make  no  mistake  in  following  in  its  footsteps. 
The  company  has  spent  millions  of  dollars  and  years 
of  time  in  experimenting,  theoretically  and  prac- 
tically, and  has  demonstrated  that  its  present  system 
is,  beyond  all  doubt,  the  best  known  to-day. 

I  do  not  agree  with  our  friend,  Mr.  Hopkins,  when 
he  says  that  the  most  economical  and  best  line  built 
and  operated  to-day  is  a  line  of  50-foot  poles,  car- 
rying 50  wires.  To  my  mind,  the  best  line  to-day 
is  25  to  40-foot  poles,  with  an  eight-inch  top,  and 
measuring  not  less  than  42  to  43  inches  in  circum- 
ference at  six  feet  from  the  butt,  carrying  four  to 
10-pin   cross-arms. 

The  poles  should  be  of  second-growth  chestnut, 
or,  if  chestnut  is  -impossible,  white  cedar  and  butt 
cut.  They  should  be  alive  when  cut  and  free  from 
large  knots  and  reasonably  straight,  carefully  shaved 
and  the  roof  painted  with  two  good  coats  of  lead; 
the  gains  should  also  be  painted.  The  pole  should 
be  cut  in  the  winter  time,  when  the  sap  is  down,  for 
with  the  sap  in  it,  dry  rot  is  sure  to  take  place,  and 
the  pole,  although  looking  strong  and  fair,  will  have 
lost  its  strength.  If  the  precaution  of  seasoning 
is  taken,  there  would  be  no  danger  of  the  pole  rot- 
ling  at  the  heart. 

Not  less  than  40  poles  to  the  mile  should  be  used 
on  straight  lines,  and  45  to  50  where  curves  are 
necessary  to  conform  with  the  bends  or  crooks  in 
the  road,  planting  the  poles  on  these  curves  in  the 
same  manner  as  a  railroad  would  run  in  its  track, 
avoiding  all  angles  possible,  but  where  it  is  neces- 
sary to  turn  an  angle  a  double  arm  should  be  used 
in  every  case,  and  also  double  arms  at  all  railroad 
crossings. 

Great  judgment  should  be  exercised  in  the  setting 
of  the  poles  and  using  the  side  and  head  guys. 
Thirty-five  to  40-foot  poles  should  be  set  in  the 
ground  not  less  than  $¥2  feet,  and  for  every  addi- 
tional five  feet  in  length,  six  inches  should  be 
added  to  the  depth  of  the  hole. 

On  a  straight-away  line,  with  a  uniform  height 
of  pole,  care  should  be  taken  that  the  top  of  the 
line  is  perfectly  level.  At  all  acute  angles  the  pole 
should  be  side-guyed  with  a  five-eighths-inch,  seven- 
stiand  gu}'  wire,  and  anchored  to  a  stub  or  dead- 
man,  placed  at  least  six  feet  in  the  ground,  and  not 
tc  a  tree  under  any  circumstances.  A  tree  guy  is 
liable  to  sway  with  the  wind  and  pull  the  pole  cut 
of  line,  thus  weakening  it  at  the  base.  Head  guys 
should  be  placed  en  at  least  three  poles  before 
turning  a  corner;  these  guys  should  be  placed  just 
below  the  top  cross-arm,  to  run  to  10  or  12  feet 
above  the  ground  on  the  adjoining  pole.  Side  guys 
should  be  placed  just  beneath  the  second  arm  from 
the  top  and  run  to  the  stub  or  anchor. 

The  cross-arm  should  be  a  10-pin  arm,  31/i  by  4XA 
inches,  10  feet  long,  bolted  through  the  pole  with  a 
five-eighths-inch  bolt,  with  washers,  braced  with  a 
iV±  by  one-fourth  by  28-inch  galvanized-iron  brace, 
bolted  through  the  cross-arm  with  a  three-eighths- 
inch  carriage  bolt  and  a  7%-inch  to  eight-inch  lag 
into  the  pole.  The  cross-arm  should  be  of  the  best 
heart,  long-leaf  yellow  pine,  or  Oregon  fir,  free  from 
sap  or  loose  or  large  knots,  and  should  be  bored  for 
1^4-inch  pins,  the  pole  pins  being  eight  inches  from 
the  center  of  the  arm.  All  other  pins  should  be 
12  inches  apart,  leaving  the  end  pin  four  inches 
ficm  the  end  of  the  arm.  The  cross-arm  should  be 
furnished  with  the  best  old-growth  locust  pins,  lV^ 
by  nine  inches  in  size. 

Copper  wire  should  be  used  everywhere,  more 
especially  for  long-distance  lines.  Experience  has 
taught  us  that  a  No.  10  B.  &  S.  hard-drawn  copper 
v%ire  is  the  best  for  long-distance  lines,  while  from 
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Nos.  14  to  iS  will  answer  for  the  subscribers'  wire, 
using  a  No.  14  twisted  pair,  rubber-covered  and 
braided,  through  trees,  etc.,  to  the  subscriber's 
place.  It  is  taken  for  granted  that  all  here  present 
understand  that  the  day  for  grounded  circuits  is 
passed  and  gone,  so  it  is  not  necessary  for  me  to 
suggest  that  all  circuits  should  be  metallic.  All 
wires  should  be  drawn  up  taut,  using  proper  judg- 
ment as  to  the  temperature  when  the  line  is  built, 
having  a  due  appreciation  of  the  effects  of  con- 
traction and  expansion  upon  the  metal. 

Underground  Construction. 

Leaving  any  further  discussion  bearing  on  over- 
head construction,  we  naturally  merge  into  a  con- 
sideration of  underground  work.  Under  the  laws 
and  ordinances  of  nearly  all  of  our  larger  cities  the 
tendency  is  to  undergiound  systems.  The  difficulties 
to  be  met  with  in  this  work  are  much  greater  than 
with  overhead  lines,  owing  to  the  numerous  ob- 
structions we  meet  with,  such  as  sewers,  water,  gas, 
electric-light  and  telegraph  conductors  and  other 
underground  structures.  It  is  necessary  that  one 
should  study  the  plans  of  these  structures  in  each 
city  before  laying  out  his  system,  and  this  informa- 
tion can  only  be  obtained  through  the  procurement 
of  detailed  plans  of  existing  structures;  this  informa- 
tion being  obtained,  it  is  the  duty  of  the  engineer 
to  begin*  by  formulating  a  comprehensive,  practical 
telephone  lay-cut,  starting  with  the  business  por- 
tion of  the  city,  or  congested  districts,  and  mark- 
ing upon  his  plan  in  each  block  or  square  of  the 
city  the  number  of  prospective  subscribers,  then 
starling  in  his  exchange,  figuring  upon  the  con- 
duits necessary  to  carry  cables  sufficient  to  supply 
the  present  demand,  end,  at  the  same  time,  bearing 
in  mind  the  possibilities  of  increase  of  business, 
and  the  necessity  for  providing  for  such  increase. 

In  almost  all  cases,  the  engineer  or  the  pioneer, 
in  years  gone  by,  who  laid  out  a  system  for  a  tele- 
phone plant,  fell  into  the  grievous  error  of  not  plac- 
ing sufficient  ducts  in  his  conduit  to  provide  for  the 
future.  This  is  the  most  difficult  point  in  all  con- 
struction, either  overhead  or  underground,  for  the 
engineer  to  solve.  Any  practical  man  will  know 
that  there  comes  a  time  when  you  reach  the  limit 
of  capacity  on  a  pole  line,  and  such  a  limit  is  nat- 
urally reached  in  underground  construction,  also, 
if  provision  is  not  made  for  future  increase.  While 
a  pole  line  may  be  relieved  by  constructing  an  entire 
new  line  parallel  or  by  the  erection  of  aerial  cables, 
underground  construction,  once  placed,  is  perma- 
nent and  fixed,  and  can  only  be  reinforced  at  an 
enormous  expenditure,  disproportionate  to  the  origi- 
nal   cost   of   construction. 

Wqpden  Ducts. 

As  to  the  ducts  or  conduits,  there  are  at 
present  but  two  classes  of  duct  that  a  practical 
man  can  consider,  one  being  the  wooden,  or  what 
is  known  as  the  Wyckoff  duct,  the  other  the  terra- 
cotta. The  wooden  duct  should  be  treated  with 
dead  oil  of  tar,  commonly  known  as  creosote,  with 
not  less  than  16  pounds  of  the  oil  to  a  cubic  foot. 
The  treatment  of  the  wooden  duct  is  well  known  to 
all  engineers,  and  it  is  not  necessary  for  me  to  say 
how  it  should  be  done,  further  than  that  the  oil 
should  be  forced  into  the  wooden  tissue  under  no 
less  pressure  than  So  pounds  to  the  square  inch. 
This  being  done,  it  is  generally  conceded  that  the 
wood  is  rendered  indestructible,  as  this  has  been 
proven  by  construction  that  is  well  known  in  the 
eastern  cities  and  by  tests  made  by  the  United 
States  government  officials. 

In  laying  the  wooden  duct  after  the  trench  has 
been  dug  and  leveled  off,  a  creosoted  board  of  equal 
width  of  the  conduit  should  be  laid  as  a  floor;  fol- 
lowing this,  the  ducts  should  be  laid  with  wooden 
joints,  and  over  all  this  should  be  placed  another 
creosoted  board,  of  equal  width  of  the  conduit,  as 
a  protection.  The  top  of  the  conduit  should  not 
be  less  than  tw.o  feet  below  the  surface  or  crown 
of  the  road. 

Terra  Cotta  Ducts 

After  the  trench  has  been  prepared  and  leveled 
there  should  be  laid  four  inches  of  concrete,  made  of 
one  part  good  hydraulic  cement,  two  parts  clean, 
sharp  sand,  and  four  of  broken  stone,  the  stone  of 
such  size  as  will  pass  through  a  ring  three-fourths 
of  an  inch  in  diameter.  After  the  concrete  is  thor- 
oughly rammed  until  the  water  is  flushed  to  the 
top,  and  leveled,  the  ducts  are  laid;  these  should  be 
either  the  self-centering  single  or  the  multiple  type. 
The  multiple  duct  shculd  be  laid  with  a  three-eighths 
by  four-inch  dowel  pin,  two  to  every  section.  A 
strip  of  burlap  six  inches  in  width,  well  soaked  in 
asphaltum  varnish,  should  be  wrapped  around  the 
joint  and  smoothed  with  the  hand.  The  joint  should 
then  be  grouted,  the  grout  being  made  of  one  part 
good  hydraulic  cement  and  two  parts  clean,  sharp 
sand. 

Care  should  be  taken  in  piling  the  ducts  to  break 
joints  and  that  they  should  be  level;  where 
any  unevenness  is  found  this  space  should  be  filled 
with  grout.  The  space  at  the  sides  should  be  filled 
with  three  inches  of  concrete,  made  in  the  same 
manner  as  that  laid  on  the  bottom,  and  over  the 
top  of  the  conduit  should  be  three  to  four  inches 
of  concrete.  On  top  of  this  a  creosoted  plank  or 
board  should  be  placed  over  the  entire  width  of 
the  conduit,  for  protection.  This  is  necessary,  owing 
to  the  numerous  foieigners  and  ignorant  men  we 
have  among  our  laborers  in  this  country.  It  has 
been  my  experience  that  when  a  laborer  in  digging 


up  the  street  strikes  concrete  he  is  apt  to  strike  it 
a  second  blow  or  third,  to  find  out  whether  it  is 
rock  or  not,  thus  driving  a  hole  into  the  terra-cotta 
conduit;  but  if  the  plank  or  board  is  placed  over 
the  top  and  the  laborer  strikes  this  board  with  his 
pick,  he  immediately  knows  that  there  is  something 
there  that   may  be   injured  by  a  second   blow. 

In  my  judgment,  the  longer  length  and  multiple 
duct  is  preferable  to  the  short,  single  ones.  In  the 
first  place,  the  longer  the  duct  the  fewer  are  the 
joints  and  the  less  the  weak  spots,  and  joined  with 
the  two  dowel  pins  the  conduit  will  have  more 
sustaining  qualities  in  case  of  a  washout. 

Manholes. 

Many  engineers  make  a  mistake  in  laying  out 
their  manholes  by  making  them  too  small.  It  is 
well  to  bear  in- mind  that  no  manhole  can  be  made 
too  large.  Take  all  the  space  available,  and  then 
ask  for  more.  Manholes  should  be  constructed  with 
nine  to  13-inch  walls,  always  13  inches  when  ad- 
jacent to  a  trolley  line,  built  with  a  good,  hard 
burnt  brick  in  hydraulic-ce-ment  mortar.  The  cross- 
sections  should  never  be  lower  than  two  feet  from 
the  floor  of  the  manhole.  The  manhole  should  al- 
ways be  at  least  six  feet  in  depth,  so  as  to  give  a 
man,  in  splicing  cables,  etc.,  plenty  of  head  room 
to  stand  upright  under  the  beam  or  cover. 

The  frame  and  covers  of  the  manhole  should  rest 
upon  the  four  walls,  if  possible,  and  where  the  man- 
hole is  too  large  for  the  casting  to  reach  over,  I- 
beanis  and  arches  should  be  used,  the  arches  not 
being  wider  than  two  feet  six  inches.  The  manhole 
frame  and  cover  in  large  cities,  where  heavy  traffic 
goes  over  the  street,  should  not  weigh  less  than 
1,300  pounds.  What  is  known  as  the  noiseless  cover, 
to  my  mind,  is  the  best  form  known  to-day,  not 
only  owing  to  its  being  noiseless,  but  because  the 
asphaltum  with  which  the  cover  is  filled  acts  as 
a  cushion  and  saves  the  iron  from  the  blow  or  im- 
pact given  by  the  heavy-ladened  passing  vehicles. 

All  conduits  or  ducts  should  be  rodded  and  the 
pilot  wire  drawn  in  before  the  contractor  is  released 
from  his  responsibility  for  defective  ducts,  as  well 
as  for  preventing  trouble  in  the  future,  where  a  duct 
may  become  full  of  mud  or  other  foreign  substances 
being  washed  into  it  by  heavy  rains.  All  manholes 
should  be  drained  with  a  trap  into  a  sewer,  if  prac- 
tical. Manholes  should  never  be  placed  more  than 
450  feet  apart,  400  being  preferable,  and  this  is  about 
the  limit  to  the  strength  where  a  clevis  can  be  safely 
used   in  pulling  in   a  cable. 

Cables. 

The  erection  or  equipment  of  a  distributing  or 
terminal  pole  is  a  problem  that  any  practical  man 
can  solve  to-day.  The  only  question  in  this  matter 
is  that  the  iron  pipe  leading  from  the  manhole  to 
the  pole  should  be  reamed  out  before  drawing  in 
the  cable,  so  that  all  rough  edges  are  obliterated 
and  no  chances  taken  of  cutting  the  lead  sheath 
of  the  cable. 

In  regard  to  the  manufacture  of  cable,  I  can  only 
refer  the  gentlemen  here  present  to  the  formula 
laid  down  in  the  well-known  conference  specifica- 
tion; this  specification  is  generally  followed  by  all 
cable  manufacturers.  In  drawing  in  the  cable  care 
should  be  taken  that  the  wheel  over  which  it  is 
drawn  is  of  sufficient  diameter  and  placed  in  a  posi- 
tion to  avoid  injury  to  the  lead  covering.  The  splic- 
ing of  cables  in  manholes  should  be  looked  upon 
as  the  work  of  an  expert,  as  it  not  only  requires  the 
most  delicate  handling  of  the  splices  and  the  paper 
sleeves,  but  above  and  beyond  all  this,  the  props- 
sealing  of  the  lead  sleeve  with  a  wiped  joint,  thus 
combining  an  electrical  knowledge,  together  with 
practical  plumbing  experience. 


Northwestern  Electrical  Convention. 

The  "last  call"  for  the  Waupaca  convention 
oE  the  Northwestern  Electrical  association  has  beer. 
issued  by  Secretary  and  Treasurer  Thomas  R.  rVIer- 
cein.  The  convention  opens  on  Tuesday  morning. 
June  26th,  at  the  Grand  View  Hotel.  "Chain  o' 
Lakes,"  Waupaca,  Wis.  The  Western  and  Centra. 
Passenger  associations  have  granted  a  rate  of  1  1-3 
fare  for  the  round  trip,  on  the  certificate  plan.  The 
official  train  over  the  Wisconsin  Central  rail- 
way, with  special  cafe,  parlor  cars  and  coaches 
attached,  will  leave  Central  Station,  Twelfth  street 
and  Park  row  (Lake  Front),  Chicago,  at  6:15  p.  m., 
on  Monday,  June  25th.  Seats  in  the  special  cars 
may  be  secured  by  applying  to  James  Wolff,  320 
Dearborn  street,  Chicago.  The  Milwaukee  dele- 
gation will  leave  the  Union  Depot,  Milwaukee,  at 
8:45  p.  m.,  connecting  with  the  Chicago  train  at 
Rugby  Junction. 

The  prospects  for  a  large  attendance  and  success- 
ful meeting  are  very  promising.  Besides  the  papers 
already  announced  there  will  be  one  on  "Street 
Lighting,"  by  H.  H.  Wait  of  Chicago.  The  social 
features  of  the  convention  will  be  well  taken  care 
of  by  bathing,  boating,  steamer  trips,  trolley  rides, 
amateur  minstrels,  reception  and  ball,  and  other 
entertainments.  The  ladies  are  especially  invited, 
and  a  large  number  are  expected  to  be  in  attendance. 


The  Daily  Journal  of  Middletown,  Pa.,  reports  a 
curious  action  of  a  lightning  stroke  by  which  two 
horses  and  four  mules  in  a  barn  near  York  were 
killed.  The  lightning  killed  the  horse  nearest  the 
wall,  missed  the  second,  then  killed  four  mules, 
passed  by  another  horse  and  killed  the  last  animal 
in  the  next  stall.     The  building  was  uninjured. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone    News  from    the  Northwest. 

[Prom  toe  Minneapolis   correspondent  of  tbe   Western  Elec- 
trician.] 

The  local  exchange  for  Perham,  Minn.,  has  just 
been  completed  and  put  in  operation. 
The  Nicollet  County  Telephone  company  of  St. 
-    Minn.,    has    arranged   10    connect    with    the 
western  Telephone  Exchange  company's  lines. 
J    II.  Haner,  A.  Kaiser  and   V  1)   Stephens  have 
been  granted  a  Franchise  fur  a  local  exchange  for 
!ji.   Minn. 
The  i>..k"t(l  Central  Telephone  company  lias  com- 
pleted a  new  metallic  circuit  from  Aberdeen,  S.  D., 
edncld. 
Mr.   Metcalf  1?  an  applicant  for  a  local   franchise 
at  Minot,  -\.  1>. 

rid  Telephone  company  has  been  incor- 
porated at  Stevens'  Point,  Wis.,  with  $5,000  capital 
.-tuck. 
The   Wisconsin  Telephone  company  is  arranging 
-   miles   of  underground  conduits   at   La 
Crosse,    Wis. 

The  Wisconsin  Telephone  company  has  awarded 
contracts  for  the  erection  of  a  handsome  exchange 
building  at  Oshkosh,  Wis.,  to  cost  about  $15,000. 

The    VVisconsin  Telephone  company  is  surveying 

irum  La  Crosse  to  Eau  Claire,  Wis.,  for  a  new  line. 

The  Northwestern  Telephone  Exchange  company 

is  stringing  an  additional  wire  between  Grand  Forks, 

N.  D..  and  Grafton. 

The  Traill  County  Telephone  company  of  Hills- 
boro,  N.  D.,  has  declared  a  30  per  cent,  dividend 
on  the  last  year's  business. 

The  Independent  Telephone  association  of  Wis- 
consin  proposes  to  build  a  toll  line  from  La  Crosse 
to  Beloit,  by  way  of  Sparta,  Stevens'  Point,  Portage, 
Baraboo,  Madison  and  Janesville.  There  will  also 
be  a  line  from  Stevens'  Point  to  Sheboygan,  via 
Oshkosh  and  Fond  du  Lac.  A  line  may  be  run  from 
La  Crosse  to  Minneapolis  and  St.  Paul. 

Glenwood,  Minn.,  telephone  people  are  installing 
a   new    switchboard. 

The    Wisconsin    Telephone    company    expects    to 
make  extensive  improvements  to  its  system  in  She- 
ll.   Wis.,    when   a   decision   is    reached    in   the 
case  now  in  court  as  to  the  company's  rights  on  the 
highways. 

The  Southern  Electric  Telephone  company  has 
ordered  a  new  switchboard  for  its  Redwood  Falls, 
Minn.,  system. 

'The  .Northwestern  Telephone  Exchange  company 
has  been  granted  a  franchise  through  Waterville, 
Minn. 

The  Marathon  County  Telephone  company  has 
been  incorporated  at  Wausau,  Wis.,  with  $10,000 
capital  stock.  Construction  is  to  be  started  about 
July    1st. 

The  Northwestern  Telephone  Exchange  company 
may  put  in  a  new  switchboard  for  its  Crookston, 
Minn.,    exchange. 

The  new  local  exchange  at  West  Salem,  Wis.,  has 
been    completed    and   put    in    operation. 

The  Fairmont  (Minn.)  Telephone  company  has  21 
stations  on  its  line  new,  and  has  exchanges  at  Fair- 
mont, Sherburn,  Lakefield,  Heron  Lake  and  Ma- 
clclia.  Extensions  to  Triumph.  Monterey,  Odin, 
St.  James,  Huntington  and  Estherville  are  under 
consideration. 

The  Red  Lodge  and  Wyoming  Telephone  com- 
pany has  about  completed  a  local  system  for  Red 
Lodge,  Mont.,  with  50  connections. 

New  telephone  lines  are  being  strung  at  Sioux  City, 
Iowa,  on  the  West  Side,  and  it  is  suspected  that  F. 
Rowe,  whose  application  for  a  local  franchise 
.it  received  very  cordially,  has  secured  the 
II.  O.  Woodruff  franchise.  As  the  Iowa  Telephone 
company  has  raised  rates,  there  are  many  sub- 
scribers who  would  welcome  renewed  competition  to 
regulate  the  cost  of  service. 

I  li  Western  Electric  Telephone  company  has 
just  installed  a  modem  switchboard,  with  a  capacity 
of  300  connections,  at  Britt,  Iowa. 

'1  he  Ozark  Telephone  company  of  Cedar  Rapids, 
b.wa,    has    been    incorporated,    with   $30,000  capital 

■  ■    ': 

A  farmers'  telephone  line  between  Eldora  and 
Whitten,  Iowa,  is  assured. 

The  Gray  &  Dixon  Telephone  company  is  an 
applicant  for  a  local  franchise  at  Le  Mars,  Iowa. 

The  suit  between  the  city  of  Iowa  Falls,  Iowa, 
•  id  the  Iowa  Telephone  company  for  an  annual 
payment  of  a  J50  tax  for  the  use  of  the  city  streets 
has  ln<  11  compromised.  The  matter  will  be  ad- 
justed between  the  parties  interested,  but  the  city 
gains  1;.  pi  nut  in  the  taxes  that  will  come  to  the 
,  ity  by  tin  new  slate  law  taxing  corporations  of  this 
lass.     The   company   has   never    had   a    legal    right 

ili'    city,  ami  will  now  ask  for  a  franchise. 

I  he  Mi  Fatridgc  telephone  system  has  been  com- 
pleted  from  Moravia  to  Ottumwa,  Iowa. 

The  Columbia  Telephone  company  has  bought 
iii  system  of  the  Boundary  Creek  Telegraph  and 
["elephone  c pany  of  Greenwood,   B.   C. 

1  he  Central   Telephone  company  has  bought   the 
local    system    at    Lake    City,    Iowa,    from    Arney    & 
"    "      Si  feral   new  lines  will  be  added  and  the  cx- 
gn  ally  improved. 

The    Rocky    Mountain    Bell    Telephone   company 
1111  installing  a  flash-light  switchboard  for  its 
Butte,  Mont.,  office.     It  will  have  the  central-energy 
syv'em  and  all  the  latest  improvements. 


11k  Lcwistown  (Mont.)  Telephone  company  will 
extend  a  branch  wire  from  the  Gilt  Edge  line  to 
the   New    Year  camp. 

llr.  Billings  ami  Musselshell  Telephone  company 
v,  ill  extend  a  line  to  Gebo  and  Bridger,  Mont. 

lhe  Iowa  Telephone  company  is  an  applicant  for 
a  local  exchange  at   Coin,  Iowa. 

1  v.o  siuis  have  been  brought  at  Sioux  City,  Iowa, 
growing  out  of  the  sale  ul  the  Home  Telephone 
company  to  the  Iowa  Telephone  company.  W.  A. 
Hunts,  formerly  an  officer  in  the  Home  company, 
sues  1.  II.  Johnson,  the  former  manager,  for  $5,000, 
alleged  to  be  due  on  account  of  a  breach  of  contract 
with  reference  to  the  transfer  of  certain  stock, 
'the  Home  Telephone  company  brings  lhe  second 
suit  against  T.  11.  Johnson  and  F.  L.  Eaton,  both 
officers  of  the  corpoiation.  It  is  an  action  for  an 
accounting.  It  is  averred  that  there  is  $6,800  un- 
accounted  for  by   the  defendants. 

The  People's    Telephone  company  and  the   Elgin 

Telephone  company  will  do  considerable  new  work 

in  the  \ieinity  of  Eyota,  Dover  and  St.  Charles,  Minn. 

The  Merrill  Telephone  company  has  completed  a 

telephone  line  from  Olin  to  Anamosa,  Iowa. 

A  Tire  burned  off  several  heavy  cables  of  the  Ce- 
dar Rapids  and  Marion  Telephone  company  at  Ce- 
dar Rapids,  Iowa,  and  cut  off  all  subscribers  south 
of  Third  avenue,  until  repairs  could  be  made. 

Mr.  and  Mrs.  Dye,  who  have  been  in  charge  of 
the  telephone  office  at  Traer,  Iowa,  have  been  trans- 
ferred to  La  Porte,  Iowa,  and  are  succeeded  by 
Mr.  and  Mrs.  Allen  of  Reinbeck,  Iowa.  The  serv- 
ices of  Mr.  and  Mrs.  Dye  were  so  satisfactory  that 
a  petition,  signed  by  practically  all  the  subscribers 
of  the  Traer  exchange,  was  sent  to  the  company 
to  have  them  retained  at  Traer.  The  company  did 
not  alter  its  plans,  however. 


Opinion  in  Gray   Magneto  Patent  Case. 

An  opinion  has  been  handed  down  in  the  United 
Slates  Circuit  Court  at  Cleveland,  Ohio,  by  Judge 
Clark  in  the  case  of  the  Western  Electric  company 
against  the  Williams-Abbott  Electric  company  and 
S.  D.  Latty  and  C.  B.  Abbott.  The  case  involves 
certain  claims  of  United  States  letters  patent  No. 
309,617,  known  as  the  Gray  patent  for  an  automatic 
shunting  device  for  magnetos.  The  case  had  been 
argued  before  Judge  Ricks,  but  had  been  delayed  on 
account  of  his  ill  health.  George  P.  Barton  and 
Albert  Lynn  Lawrence  were  the  counsel  represent- 
ing the  complainant  and  Charles  C.  Bulkley  ap- 
peared for  the  defendants.  The  opinion  reads  as 
follows: 

"i  am  disposed  to  think  upon  the  authority  of 
Western  Electric  company  v.  Citizens'  Telephone 
company  et  al.,  Sg  Fed.,  671,  and  Westinghouse  v. 
Boyden  Power  Brake  company,  Boyden  Power 
Brake  company  v.  Westinghouse,  170  U.  S.,  537,  re- 
ferred to  by  Judge  Severens  in  the  same  case,  that 
the  first  claim  in  Gray's  patent  is  simply  for  a  func- 
tion or  mechanical  result,  rather  than  tor  a  specific 
device  by  which  such  a  result  is  accomplished,  and 
that   the   first  claim   is    therefore   invalid. 

"1  conclude  thai  the  second  claim  read  with  ref- 
eience  to  the  specifications  for  the  purpose  of  help- 
ing out  its  'inderiniteness  or  obscurity'  is  sufficient 
as  indicating  the  specific  machine,  or  rather  the 
specific  combination  in  a  machine  for  producing 
the   result. 

"It  is  conceded  that  the  third  claim,  if  valid,  is 
sufficiently  specific,  and  that  if  it  is  infringed,  plain- 
tiff is  entitled  to  a  decree,  assuming  its  validity. 

"While  the  prior  state  of  the  art  may  necessitate 
a  construction  which  restricts  the  second  and  third 
claims,  I  am  not  satisfied  that  the  combination 
claimed  therein  has  been  anticipated  in  any  prior 
invention. 

"In  saying  that  these  claims  are  valid,  I  mean,  of 
course,  that  they  are  valid  as  covering  a  specifically 
described  device  for  accomplishing  a  new  result  not 
theretofore  produced  by  any  similar  machine.  This 
is  not,  of  course,  to  be  understood  as  holding  that 
these  claims  cover  any.  means  or  method  of  ac- 
complishing the  same  result  other  than  by  the 
plaintiff's  specific  combination.  But  limiting  the 
claims  to  the  defendant's  particular  machine,  I  con- 
clude that  the  second  and  third  claims  are  infringed 
by  the  defendant. 

"The  plaintiff  is  therefore  entitled  to  the  usual 
decree  in  view  of  this  holding,  that  claims  2  and  3 
are  valid  and  that  the  defendant's  device  infringes 
these  claims.     Decree  will  go  accordingly." 


Mississippi  Independent  Telephone 
Association. 

A  movement  is  on  foot  for  the  organization  of  an 
Independent  telephone  association  in  the  slate  of 
Mississippi.  A  meeting  will  probably  he  held  in 
Aberdeen,  Miss.,  during  the  month  of  July  to  or- 
ganize the  association.  Mr.  C.  W.  Bolton,  general 
manager  of  the  Alabama,  Mississippi  and  Tennc  e 
Telephone  company  of  Pontotoc,  Miss.,  is  inter- 
ested in  the  project,  and  he  reports  very  encouraging 
responses  to  his  letters. 


The  Georgetown  (S.  C.)  Telephone  and  Telegraph 
company,  a  sub-licensee  of  the  Bell  Telephone  com- 
pany, is  installing  a  new  system  in  Georgetown.  F. 
Klu  in  is  president  and  S.  S.  Ingram  secretary  and 
treasurer  of  the  company. 


Ohio  Valley  Notes. 

S.  L.  Milligan  of  Mansfield  applied  a  few  days  ago 
to  the  Uooster,  Ohio,  council  for  permission  to 
put  m  a  new  telephone  plant  in  the  town,  but  was 
refused,  the  local  company  ottering  to  pay  $100 
a  .Mar  into  the  city  treasury  until  the  franchise  was 
granted  to  some  other  company.  Mr.  Milligan  was 
nut  to  be  put  off  this  way,  however,  and  began  to 
solicit  subscribers  to  a  new  exchange  at  once  He 
say.,  he  can  obtain  the  right  to  put  in  his  plant 
Irom  lhe  probate  court,  if  the  council  does  not  care 
to  grant  it.  Wooster  people  believe  that  Mr  Mil- 
ligan is  the  personal  representative  of  the  Central 
Union    1  elephone   company. 

Judge  Pugsley  of  Bowling  Green  has  set  aside  the 
service  on  the  Bowling  Green  and  United  States 
telephone  companies  in  the  suit  of  Luther  F  Don- 
aney,  administrator,  against  them.  This  is  the  sec- 
ond time  he  has  attempted  to  get  damages  from 
these  companies,  having  failed  the  first  time  The 
claim  is  made  that  Eugene  Crowley  was  killed  ac- 
cidentally while  in  the  service  of  the  defendants 
Donahey  is  the  administrator  of  the  Crowley  estate' 
At  a  meeting  of  the  Academy  of  Medicine  held  in 
Columbus,  Ohio,  a  few  days  ago,  the  physicians  de- 
cided that  one  or  the  other  of  the  telephone  systems 
■  n  Columbus  would  be  adopted  by  them,  but  not 
both  They  fear  that  two  telephones  in  the  office 
would  often  cause  confusion. 

The  People's  Telephone  company  at  Akron,  Ohio 
is  now  ready  for  operation.  The  instruments  are 
all  in  and  the  lines  connected  up.  The  offices  and 
exchange  are  in  the  Hamilton  building.  Twenty 
operators  will  be  employed,  and  they  have  been 
practicing  at  the  switchboard  for  some  time.  This 
will  be  one  of  the  best  systems  in  Ohio  and  will 
be  in  direct  connection  by  toll  line  with  the  impor- 
tant places  of  the  state. 

Edward  W.  Leeper  of  Fremont  has  resigned  as 
assistant  state  inspector  for  the  Central  Union  Tele- 
phone company  and  will  go  to  Chicago,  where  he 
has  accepted  a  position  with  the  Chicago  Under- 
writers association,  probably  as  electrical  inspector, 
lhe  bell  Telephone  company  has  put  in  a  new 
switchboard  of  the  modern  style  at  Cincinnati,  and 
tor  several  days  the  force  of  workmen  has  been 
engaged  m  making  the  change  of  wires  without  in- 
terruption to  patrons.  This  they  have  been  able 
to  do  by  great  care  and  hard  work.  The  company 
has  done  much  of  the  work  at  night,  when  the  lines 
are  not  so  busy.  New  batteries  are  also  being  put 
m.  and  they  are  of  much  greater  power  than  the 
old   ones. 

The  Central  Union  Telephone  company  is  using 
the  newspapers  to  push  its  business  at  Akron,  Ohio 
It  is  anvertismg  residence  telephones  at  five  cents 
a  day  and  business  telephones  at  8  1-3  cents.  There 
wi.I  likely  be  some  competition  between  it  and  the 
.People  s,  which  is  just  opening  up 
The  Urbana  (Ohio)  Telephone  company  has  in- 

"n  ,     c  Jt5   "p,tal   stock  from  fe°,ooo   ^  $50-000. 

lhe  following -nanied  companies  have  been  incor- 
porated 111  Ohio  within  the  past  week  or  so- 

Lewisburg  Telephone  company,  Lewisburg,  with 
a  capital  of  $1,500,  to  operate  a  system  in  the  town 
?S  surrounding  territory.  The  incorporators  are 
W.  G.  Brown  E.  C.  Priddy,  D.  E.  Horn,  T.  L 
Gregg  and  P.  L.  Coleman. 

Summit  Telephone  Construction  company  Akron 
with  a  capital  stock  of  $5,000.  The  intention  of 
the  incorporators  is  to  purchase  plants  in  the  smaller 
towns  of  Summit  County  and  operate  them  The 
incorporators  are  W.  A,  Green,  L.  S  Foltz  B  W 
Green,   \.  A    Shaffer  and  T.   W.   Wakeman. 

Camden  Telephone  company,  Camden.  Preble 
County,  to  operate  lines  in  the  town  and  county 
the  capital  stock  is  placed  at  $10,000,  and  the  in- 
corporators are  C.  T.  Brooks.  S.  E.  Moreton,  L  D 
Lesh,    Elam   Fisher  and   Will   W.   Morrison. 

Pioneer  Telephone  company.  Pioneer,  Williams 
County,  to  operate  an  exchange  and  toll  lines,  with 
a  capital  stock  of  $3,000.  The  incorporators  are 
as  follows:     L.  A,   Beard,   C.  A.  Kerr,  W    F  "Kes- 

»rr'  -r  '  ,9'  Young'  J'  A'  Grant'  J-  F-  Handley  and 
M.    T.    Hodson, 

At  a  meeting  of  stockholders  held  in  the  Tele- 
phone building  at  Cleveland,  on  Tunc  14th,  a  reso- 
lution was  adopted  .to  increase  the  capital  stock 
ol  the  Cleveland  Telephone  company  from  $\ooo,ooo 
to  $4,000,000.  The  papers  were  filed  with  'the  sec- 
retary of  state  at  Columbus  on  June  15th.  Charles 
J.  Glidden  is  president  of  the  company  and  George 
B.  Perkham  secretary. 

-uTI,e  /iian,,er  Telephone  company  of  Hamler, 
Henry  County,  was  incorporated  last  week,  with  a 
capital  stock  of  $10,000,  to  operate  both  public  and 
private  exchanges.  The  incorporators  are-  F  D 
Printis,  W.  S.  Barhete,  H.  M.  Jackman,  J.  I.  Mont- 
comery   and    O.    Higgins. 

The  Athens  County  Telephone  company  has  pur- 
chased lhe  lines  of  the  Chillicothe  and  McArthur 
company  which  lie  within  the  boundary  of  Athens 
County.  An  exchange  will  be  erected  at  Athens, 
and  all  the  small  towns  of  the  county  will  be  con- 
nected up  as  soon  as  possible.  To  do  this  a  large 
amount  of  new  lines  will  have  to  be  constructed, 
but  the  company  has  made  its  plans  to  reach  nearly 
every  small  hamlet  in  the  county.  O.  M.  C. 

The  Northern  Illinois  Telephone  company  of 
Hinckley,  111.,  has  filed  articles  increasing  the  num- 
ber of  its  directors  from  three  to  five  and  changing 
its  location  to  Sandwich,  111. 
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Gregory  Electric  Company, 

The  Gregory  Electric  company  of  Chicago  may  be 
said  to  be  the  pioneer  "electrical  bargain  house"  of 
the  country.  Starting  in  1891,  as  the  Charles  E.  Greg- 
ory company,  the  farm  was  incorporated  two  years 
later,  with  $50,000  capital  stock.  On  account  of  its 
enormous  business  an  increase  of  capital  to  $100,000 
was  made  necessary  a  year  ago,  at  which  .time 
the  name  of  the  company  was  changed  to  the 
Gregory  Electric  company.  The  success  which  the 
company  has  attained  in  its  business  during  the  last 
few  years  has  been  due  largely  to  the  untiring  ener- 
gies of  the  present  managers,  A.  O.  Kuehmsted 
and  A.  Louis  Kuehmsted,  who  took  control  of  the 
business  in  1895.  At  that  time  there  were  but  six 
men  on  the  pay-roll,  while  during  the  last  winter 
the  company  has  given  employment  to  130  skilled 
workmen. 

The  plant  of  the  Gregory  Electric  company  is 
situated  at  54  to  02  South  Clinton  street,  and  the 
lioor  space  occupied — nearly  50,000  square  feet — 
is  about  10  times  the  size  of  the  company's  quar- 
ters five  years  ago.  The  building  was  originally 
equipped  for  handling  heavy  machinery,  and  so 
is  exceptionally  well  adapted  for  the  needs  of  the 
company.  A  500-kilowatt  machine,  weighing  73.- 
000  pounds,  has  been  handled  here.  A  25-ton  crane, 
running  the  entire  length  of  the  main  aisle  of  the 
dynamo  and  motor  department,  facilitates  the  hand- 
ling  of  the  heavier  machines. 

The  business  of"  the  Gregory  Electric  company 
consists  in  buying  and  selling  used  electrical  ma- 
chinery, the  principal  goods  handled  being  dynamos, 
motors,  arc  lamps,  meters,  transformers,  station 
and  measuring  instruments,  and  supplies.  Only 
modern  apparatus  is  purchased.  Every  piece  that 
comes  into  the  shop  is  first  tested  to  discover  what 
repairs  are  needed,  is  then  thoroughly  overhauled 
and  often  entirely  rebuilt,  is  tested  again,  and  is 
offered  for  sale  in  practically  as  good  a  condition 
as  when  it  first  left  the  factory.  The  designs  of 
many  machines  are  often  materially  altered  and 
modernized. 

In  the  office  work  of  the  Gregory  Electric  com- 
pany the  credit  department  and  advertising  is  looked 
after  by  A.  O.  Kuehmsted,  the  engineering  depart- 
ment is  in  charge  of  A.  L.  Kuehmsted,  while  C.  H. 
Hooper  is  chief  accountant,  R.  H.  Watson  has 
charge  of  the  sales  department,  and  G.  M.  Ellis 
is  superintendent  of  the  works.  In  the  testing  de- 
partment of  the  plant  all  the  dynamos  and  motors 


WESTERN  ELECTRICIAN 


409 


A.  Louis  Kuehmsted. 


R.  H.  Watson. 
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are  tested  when  they  come  in  and  before  they  are 
shipped.  A  written  guarantee  is  given  with  each 
machine  sent  out.  In  the  armature  department  all 
the  company's  own  armatures  are  rewound,  new- 
ones  are  built  and  some  armature  work  is  also  done 
here  for  outside  parties.  The  transformer  work 
includes  winding  coils  and  testing,  and  in  the  meter 
corner  of  the  work;  all  the  instruments  are  given 
loads  and  tested.  The  work  in  the  commutator 
department  consists,  chiefly,  in  new  work.  In  the 
arc-lamp  department  new  coils  are  put  in,  all  worn 
parts  nrc  replaced  and  the  lamps  are  tested.  Other 
departments  of  the  works  include  a  general  ma- 
chine shop,  a  wood-working  department,  where 
base  frames,  patterns  and  forms  are  made,  a  ship- 
ping room  and  a  supply  department,  where  are 
kept  the  company's  own  supplies,  as  well  as  a  few 
incidentals.  Views  of  some  of  the  departments  are 
shown  in  the  accompanying  illustration.  The_  de- 
partments are  all  connected  with  a  special  telephone 
system. 

During  the  last  year  the  business  of  the  com- 
pany has  been  completely  reorganized  and  a  com- 
plete and  very  accurate  system  of  shop  accounts 
has  been   inaugurated.     A  record  is  kept  of  every 


piece  that  comes  in  and  goes  out,  and  at  any  time  the 
proprietors  can  tell  how  much  work  has  been  done, 
the  cost  of  materials,  the  expenses  of  labor,  etc., 
on  each  piece  of  machinery  handled.  The  system  has 
been  carefully  worked  out  by  the  Kuehmsted 
brothers  and  Mr.  Ellis,  and  is  said  to  be  the  best 
system  of  its  kind  in  the  country. 

Between  $300,000  and  $400,000  worth  of  apparatus 
is  always  kept  on  hand  by  the  Gregory  Electric 
company.  Dynamos  and  motors  are  carried  from 
one-half  horsepower  up  to  500  kilowatts,  and  thou- 
sands of  arc  lamps  are  handled.  As  an  instance  of 
the  business  of  the  company  may  be  cited  a  recent 
purchase,  which  included  50,000  lights'  capacity  in 
transformers  in  all  the  commercial  sizes. 

This  concern  is  a  good  example  of  the  nimble 
sixpence  being  better  than  the  slow  shilling,  as  the 
company's  capital  is  turned  a  great  many  times 
during  a  year.  One  secret  of  the  company's  suc- 
cess has  been  the  making  of  quick  returns.  Its 
business  has  practically  doubled  every  year  for  the 
last  five  years,  the  banner  year  being  1899,  when, 
from  August  1st  to  December  31st,  the  business  was 
equal  that  of  the  whole  year  of  1S98.  The  company's 
territory  is  the  whole  of  the  United  States,  also 
Canada  and  Mexico,  and  goods  have  been  shipped 
to  Japan,  China,  Hawaiian  Islands,  the  Klondike, 
Cuba,  Chili  and  Egypt.  The  East  has  been  a  par- 
ticularly good  field  in  the  United  States. 

A.  O.  Kuehmsted,  the  senior  member  of  the  com- 
pany and  its  president,  is  a  native  of  Oshkosh,  Wis., 
and  received  his  education  in  the  schools  of  that 
city  and  Milwaukee.  He  obtained  his  early 
business  experience  in  merchandising  in  Oshkosh 
and  Mihvaukee,  and  in  the  manufacture  of 
trunks  and  valises  with  an  Oshkosh  firm.  Mr. 
Kuehmsted  is  a  director  of  the  National  Union 
Bank  of  Oshkosh.  His  experience  in  retail  lines 
gave  him  a  good  insight  into  business  methods; 
his  position  with  the  trunk  concern  acquainted  him 
with  manufacturing  details,  and  his  connection  .with 
the  bank  and  also  as  administrator  of  the  William 
Kuehmsted  estate  gave  him  knowledge  of  financial 
and  legal  matters,  so  that  he  has  brought  to  'the 
Gregory  Electric  company  a  valuable  and  com- 
prehensive training.  Mr.  Kuehmsted  entered  the 
company  in  1895  and  has  given  his  active  attention 
to  the  managing  of  the  company's  financial  affairs 
since   November,    1898. 

A.  Louis  Kuehmsted,  the  technical  head  of  the 
Gregory  company,  received  his  early  training  in 
Oshkosh  and  at  Cornell  University,  where  he  was 
graduated  with  marked  honors  in  1891,  in  the 
courses  of  mechanical  and  electrical  engineering. 
After  graduation  he  spent  a  year  in  the  expert  de- 
partment of  the  Thomson-Houston  works  at  Lynn. 
Mass.,  and  then  was  engaged  for  a  year  as  assistant 
professor  in  electrical  engineering  at  the  University 
of  Illinois.  He  next  was  employed  in  building  the 
street-railway  system,  power  and  lighting  plant  at 
Ithaca,  N.  Y.,  and  afterward  spent  some  time  in 
installing  electrical  machinery  throughout  Montana. 
Since  1895  he  has  been  connected  with  the  Gregory 
Electric  company  as  general  manager  and  secretary 
and  treasurer.  A  large  share  of  the  success  of  the 
business  is  said  to  be  due  to  his  untiring  energy. 

The  popular  manager  of  the  sales  department 
of  the  Gregory  Electric  company,  -R.  H.  Wat- 
son, was  educated  in  Chicago  and  received  his 
first  electrical  experience  when  he  took  charge  of 
the  finances  and  credit  department  of  the  Knapp 
Electrical  Works.  He  left  that  concern  to  take 
his  present  position  with  the  Gregory  company. 
Mr.  Watson's  early  business  experience  was  gained 
by  connection  with  the  purchasing  department  of 
.Armour  &  Co.  and  as  treasurer  of  the  Pictorial 
Printing  company.  He  also  had  considerable  ex- 
perience in  the  wire  business. 


Transformer  and  Arc-lamp  Stock  Department. 

Main  Aisle  of  Dynamo  and  Motcr  Department. 
Corner  of  Armature-winding  Department 
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General  Machine  Shop. 
View  in  Dynamo  and  Motor  Department. 
Machinists'  Department. 
-VIEW   OF   THE   SHOPS. 


New  York  Electrical  Society. 

At  the  annual  meeting  of  the  New  York  Electrical 
society,  held  in  New  York  city  recently,  the  follow 
ing-named  officers  were  elected:  President.  T. 
Comerford  Martin:  vice-presidents,  Arthur  Wil- 
liams. F.  V.  Henshaw.  Stephen  L.  Coles.  W.  C. 
Burton,  C.  O.  Baker,  Jr..  and  S.  L.  Nicholson: 
secretary,  George  H.  Guy;  treasurer,  Henry  A. 
Sinclair. 
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FOREIGN  ELECTRICAL  OPPORTUNITIES. 

Argentina 

Buenos  Ayres.— Messrs    Varela,  Cuneo  Hermanps 
rnando  bav< 

ona!  government  of  Buenos  Ayres 

;     electric   tramway,   to   run   from   the   city   to 

Martinez.  San   Isidro  and  San    Fernando.     Definite 

.     to  be  presented  within  two  months,  and 

the  work  is  t->  be  commenced  within  eight  months. 

The  o  res  are  the  proprietors  of  the  elec- 

jht   station  at   San    Fernando. 

RAUA 

ken  Hill,  N.  S.  W.— Messrs  Bowi 
mi  Argent  street,  this  city,  acting  for  a  strong  syn- 
dicate itned  from  the  Municipal  Council 
iramwaj  privileges  in  the  city  for  a  period  of  30 
years,  to  be  handed  over  to  the  municipal- 
ity in  good  working  order  at  the  expiration  of  that 
terra  n,  in  all  probability,  will  be  elec- 
trical, in  order  that  electricity  could  also  be  supplied 
for   lighting   and   other   purposes.     The   population 

.ken  Hill  ib  about  35.000. 

ney,  N.  S.   W.— Mr.   E.  \Y.  Sullivan,  minister 
for  works,  has  decided  to  have  an  electric  tramway 

ucted  between  George  and  Erskine  streets,  to 

modate  Balmain  and  other  water-side  locali- 
m  as  the  infected  area  is  opened.  It  is 
intended  that  the  line  shall  start  from  near  the  bot- 
tom of  Erskine  street,  and  run  into  George  street 
tuar  the  general  postoffice.  near  Wynyard  Square. 
The    same   cars    used   in    Erskine    street    could    then 

George  street,  and  vice  versa. 


Vienna.— Under  the  title  of  Akkumulatoren  und 
Elektrizitats-Werke  Actiengesellschaft.  a  stock  com- 
pany has  been  formed  here,  capitalized  at  1,800,000 
florins,  for  the  manufacture  of  accumulators  and 
electrical  machinery.  Among  the  shareholders  of 
this  company  are  leading  Austrian  and  German  finan- 
ciers and  capitalists. 

Canada. 

Bedford,  Que.— The  council  of  this  place  is  con- 
sidering the  question  of  lighting  the  streets  by 
electricity. 

Berlin,  Ont. — A  by-law  authorizing  a  bonus  of 
$21,000  to  the  Port  Dover,  Brantford,  Gault  and 
Berlin  electric  railway  has  been  carried  by  the  rate- 
payers. 

Berlin,  Ont.— Tenders  are  asked  for  lighting  the 
town   with   So   arc   l.ghts. 

Brantford,  Out. — The  Brantford  Electric  Light 
company  is  having  plans  prepared  for  the  construc- 
tion  of  a  new  lock,  and  has  under  consideration  the 
installation  of  an  additional  600-horsepower  water- 
wheel  and  an  auxiliary  steam  plant. 

East  Toronto,  Ont. — The  council  has  decided  to 
invite  lenders  for  a  system  of  electric  lighting. 

Grand  Forks,  B.  C. — The  rate-payers  will  shortly 
on  a  by-law  to  borrow  $50,000,  for  the  purpose 
of   extending   the   water   and   electric-light    systems, 
etc. 

Greenwood,  B.  C. --Surveys  have  been  started  to 
locate  the  line  of  the  Greenwood  and  Phoenix  tram- 
way, a  distance  of  seven  miles.  Electric  power  will 
be  used  and  the  estimated  cost  of  the  road  is  $10,- 
coo. 

Halifax,  N.  S. — The  City  Council  is  at  present 
considering  the  installation  of  an  electric-light  plant. 

Halifax.  X.  S. — The  Maritime  Electric  company 
of  this  place  will  install  an  electric-light  plant  in  the 
Wavcrly   gold   mines  al    Waverly. 

Hull,  Que. — A  contract  for  the  municipal  electric 
lighting  will  be  given  out  in  the  very  near  future. 

Montreal,  Que. — The  Chambly  Water  and  Power 
company  of  this  place  proposes  developing  addi- 
tional power  at  Ste.  Therese  Rapids,  about  three 
miles  up  the  river  from  the  present  plant.  It  is  also 
proposed  to  erect  an  additional  power  house  there 
and  to  build  an  addition  to  the  existing  plant  at 
Chambly.  The  proposed  changes  will  increase  the 
power   from   7.500   to  30,000  horsepower. 

Montreal,  Que. — The  police  committee  is  consid- 
1     tin    question  of  substituting  electric  light  for 
gas  in  the  police   -  ation, 

Morrisburg,  Ont. — A  by-law    authorizing  the  cor- 

poration   to  acquire   water  privileges  and  construct 

■    li    in   and  power  works    was  carried  on  the 

28th   of    May.     Debentures   will    be   asked   to   raise 

;!h    necessary  funds. 

Murray  Bay,  Que. —The  Labrador  Electric  and 
Pulp  company  IS  said  to  have  derided  to  build  a 
large  pulp  mill  here,  to  be  lighted  by  electricity. 
k,  Prefontainc,  mayor  of  Montreal,  is  said  to  be 
the   president    of   this   company. 

New  Westminster,  B.  C. — The  British  Columbia 
ric  Railway  company  will  extend  its  line  to 
rton. 

Niagara  Falls,  South,  Ont.— The  Fort   Erie  Rail- 
co   ipanj    li       applied   for  a  franchise  to  build 
cti'ic   ri  ad  to  Chippewa. 

I  mi  iwa  East,  (  ml  -  Steps  are  being  taken  by  the 
authorities  looking  toward  the  installation  of  an 
electric  plant   for  lighting  the  village. 

tawa,   Ont.     A    scheme   is   said   to   be   on   foot 
j    the   manufacturing   interests  of  this  city  to 
erect  a  large  power  house  at  the  Chaudiere  for  the 
production  of  electric  power. 

Ottawa.    Ont.  —  It   is   the   intention   of  the   Ottawa 
mpany  to  rebuild  its  power  houses  and 
equip   them   with    modern   plants. 

<  Hinv.a,    '  »nt. — The    Dominion    Carbide    company 


of  this  city  has  decided  to  rebuild  its  carbide  fac- 
tory on  a  much  larger  scale,  which  will  necessitate 
the  purchase  of  additional  electric  furnaces. 

Portage  la  Prairie,  Man.— The  Central  Electric 
company  of  this  place  will  remodel  its  plant. 

Port  Arthur,  Ont. — Chicago  capitalists,  including 
D.  S.  Wegg  and  G.  S.  Poke,  have  been  incorporated 
as  the  Anglo-American  Power  company,  with  a 
capital  of  $5,000,000.  The  company  is  now  ne- 
ting  for  the  Jension  watcrpowers  on  the  Kam- 
anistiquia  River,  near  this  place,  and  will  develop 
electric    power. 

Port  Maitland,  Ont. — Negotiations  are  said  to  be 
in  progress  with  a  view  to  installing  an  electric- 
light  plant  here. 

St  Mary's,  Ont. — A  by-law  to  lake  over  the  elec- 
tric-light plant  will  be  voted  on  by  the  ratepayers 
on    July    21st. 

Sarnia,  Out. — At  the  next  meeting  of  the  council 
a  by-law  will  be  introduced  to  grant  a  franchise  for 
an  electric  railway  to  the  Central  Electric  Railway 
company  of  Sarnia,  Limited. 

Smith's  Falls,  Ont. — The  Smith's  Falls  Electric 
Light  company  will  build  an  addition  to  its  power 
house  and   install   new   apparatus. 

Surde:land,  Ont. — The  Sunderland  Electric  Power 
company  has  been  incorporated  here,  with  a  capital 
stock  of  $10,000,  for  the  production  of  electricity 
for  the  purposes  of  heat,  light  and  power.  The 
provisional  directors  are  James  McDermott,  J.  B. 
Valentine.  Henry  Baldwin,  James  Doble  and  T.  H. 
Glendinning,  at  Sunderland,  Ont. 

Toronto  Junction,  Ont. — The  town  will  shortly 
offer  for  sale  $13,000  worth  of  debentures,  the  money 
to  be  used   to  install   an   electric-light  plant. 

Valleyfield,  Que. — The  Montreal  Cotton  company 
has  asked  the  town  for  a  bonus  of  $50,000,  to  assist 
it  in  extending  its  works  at  this  place.  In  return 
it  agrees  to  employ  400  men  and  to  supply  the  town 
with   electric   light   and   power. 

Vancouver,  B.  C. — It  is  expected  that  the  Stave 
Lake  Power  company,  formed  of  London  and  Ca- 
nadian capitalists,  will  shortly  commence  work  in 
connection  with  the  proposed  power  plant  at  Stave 
Lake  Falls  for  supplying  power  to  this  city. 

Vancouver,  B.  C. — The  British  Columbia  Elec- 
tric Railway  company  of  this  city  contemplates  mak- 
ing further  improvements  to  its  system,  and  is  likely 
to   install   an   additional    plant. 

Windsor,  Ont. — United  States  capitalists  have 
submitted  a  proposition  to  the  municipalities  to 
build  an  electric  railway  from  Windsor  to  Ruthven, 
and  from  Kingsville  to  Leamington.  Some  of  the 
municipalities  have  already  granted  franchises. 

YVinnipeg,  Man. — Two  companies  have  applied  for 
a  charter  to  build  an  electric  line  to  Selkirk. 

Woodstock,  Ont. — A  scheme  is  understood  to  be 
on  foot  here  to  unite  the  gas,  electric-light  and 
waterworks  plants  and  to  establish  a  large  power 
plant  near  the  center  of  the  city. 

Woodstock,  Ont. — The  promoters  of  the  electric 
railway  between  this  town  and  Ingersoll  expect  to 
commence  work  about  the  15th  of  June. 

Germany. 

Hanover. — The  municipality  of  this  city  has  ap- 
propriated the  amount  of  4.000,000  marks  for  the 
extension  of  an  electric  power  station  in  the  city. 
The  municipality  should  be  addressed:  Direction 
des  Stadtischen  Elektrizitatswerkes  zu  Hannover, 
Germany. 

Merseburg. — The  city  administration  has  appropri- 
ated the  amount  of  3,000,000  marks  for  a  large  elec- 
tric plant.  Communications  should  be  addressed 
as  follows:  An  die  Verwaltung  der  Stadt  Merse- 
burg, a.  S.  (Baubureau),  Merseburg,  a.  S.,  Germany. 

Muhlhausen. — The  firm  of  Selman  Hechler  has 
been  awarded  a  number  of  large  contracts  for  the 
erection  of  electric  plants,  but  as  the  firm  is  now 
crowed  with  orders,  it  is  necessary  for  it  to  pur- 
chase machinery  elsewhere  in  order  to  fulfill  its 
contracts. 

Nuremberg. — The  Schuckcrt  company  of  this 
place  has  secured  the  contracts  for  the  erection  of 
electrical  generating  stations  required  for  the  Vienna 
electric-light  and  traction  undertaking.  Eight  gen- 
erating sets,  with  an  output  of  3.000  horsepower 
each,  are  to  be  installed.  Of  this  output  1,500  horse- 
power will  be  used  for  tramway  purposes.  The  es- 
timated value  of  the  contracts  is  said  to  be  $6,250,- 
000,  and  the  quantity  of  machinery  required  will  be 
large.  Much  of  the  machinery,  it  is  expected,  will 
be  obtained  from  the  United  States. 

Schippcnbeil,  East  Prussia. — Herr  Muhlenbesitzer 
Podehl  of  this  place  intends  to  build  an  electric  power 
station. 

Shuttorf. — Messrs.  Koppclniann  &  Leymann  of 
this  place  have  decided  to  build  an  electric  power 
station. 

Greece 

Athens. — The  minister  of  industry  and  public  works 
has  been  authorized  by  the  Chamber  of  Deputies  to 
install  a  number  of  electric-lighting  plants  through- 
out the  kingdom.  Correspondence  should  be  in 
French  and  addressed:  A  son  Excellence  Monsieur 
le   Ministre  des  Traveaux   Publics,  Athens,   Greece. 

Athens. — The  minister  is  also  authorized  to  con- 
tract with  a  company  for  the  electric  lighting  of 
the  city  of  Chalcis  and  the  Straits  of  Eurikus. 

Great  Britain. 

Halifax.  England. — H.  F.  Street,  borough  elec- 
trical engineer,  Foundry  street,  this  city,  is  asking 
for    tenders    for    various    parts    in    connection    with 


the  overhead  equipment  of  the  new  electric-trolley 
system.  The  length  of  the  system  is  seven  miles 
and  six  chains,  3^-foot  gauge,  and  the  sharpest 
curve  is  40  feet  in  radius.  Five  miles  of  extensions 
is  now  under  construction. 

London. — The  London  and  Northwestern  Rail- 
way company  has  iccently  decided,  after  a  trial 
extending  over  some  months,  at  the  station,  with  6d 
signaling  levers,  to  equip  10  of  the  principal  sig- 
naling stations  on  the  line  with  electric-motor  power 
for  working  the  points  and  signals,  the  number 
of  levers  which  will  thus  be  operated  to  be  1,000  in 
the  aggregate.  Mr.  Stevenson  is  engincer-in-chief 
of  the  London  and  Northwestern  railway  at  Euston 
station,  London,  and  Mr.  A.  M.  Thompson  is  elec- 
trical engineer  and  signaling  agent  of  the  same  road 
located  at  Crewe. 

London. — Tenders  are  invited  by  R.  W.  Partridge, 
clerk  of  the  asylum  committee,  London  Asylum 
Committee  Office,  6  Waterloo  place,  S.  W.,  for  the 
installation  of  electric  lighting  and  power  (except 
generating  plant),  telephones,  tell-tale  clocks,  fire 
alarms  and  call  bells,  at  the  Horton  Asylum,  near 
Epsom,  Surrey.  Tenders  must  be  on  the  printed 
forms  to  be  obtained  from  Mr.  Partridge,  and  ac- 
companied by  bonds  in  the  sum  of  £100  for  the 
telephone  contract,  and  £700  for  the  electric-lighting 
contract.  ' 

Manchester,  England. — Arthur  R.  Browne,  archi- 
tect and  surveyor  of  No.  2,  St.  Peter's  Square,  this 
city,  is  getting  out  the  plans  for  an  extensive  elec- 
trical engineering  works,  to  be  built  at  Reddish, 
near    Stockport. 

Stoke-on-Trente,  England. — The  Stoke-on-Trente 
council  has  decided  to  purchase  land  for  the  pur- 
pose of  erecting  an  electric-lighting  station.  Mr. 
John    B.    Ashwell    is   town   clerk. 

Wolverhampton,  England. — The  tramways  com- 
mittee of  the  corporation  of  this  place  invites  ten- 
ders for  the  construction  of  tramway  track  and  con- 
tingent works  in  Dudley  road,  Cleveland  road, 
Bilston  street,  Pipers'  row  and  Fiveways,  amount- 
ing to  a  route  length-  of  about  one  mile,  seven  fur- 
longs, mainly  double  track.  Specifications,  forms  of 
tender,  etc.,  may  be  had  from  J.  W.  Bradley,  bor- 
ough engineer  and  surveyor,  Town  Hall,  and  the 
rails,  sets,  wood  blocks  and  bonds  will  be  supplied 
by    the    corporation. 

Worcester,  England. — The  lighting  committee  of 
the  Evesham  corporation,  of  which  Edmund  D. 
Lowe  is  chairman,  has  been  authorized  by  the  cor- 
poration to  investigate  the  question  of  electric  light- 
ing for  the  borough.  The  gas  works,  which  are 
now  owned  by  the  corporation,  furnish  illumina- 
tion for  a  population  of  about  6.000,  and  find  sale 
annually  for  about  20,000,000  cubic  feet  of  gas. 

Spain. 

Madrid. — The  stock  company  known  as  Societe 
Generale  des  Tramways  Eleclriques  en  Espagne, 
which  was  founded  last  year,  with  a  capital  of  10,- 
000,000  francs,  is  about  to  increase  its  capital  by 
an  additional  amount  of  10,000,000  francs,  for  the 
purpose  of  building  new  electric  tramways  in  vari- 
ous parts  of  the  country.  This  company  controls 
all  the  tramway  lines  in  this  city,  most  of  which 
are  still  run  by  horsepower,  and  which,  with  this 
increase  of  capital,  will  be  converted  into  electric 
traction.  The  principal  shareholder  of  this  com- 
pany is  the  Bank  of  Brussels.  Correspondence 
with  the  company  can  be  carried  on  in  either  Span- 
ish  or  French. 

Switzerland. 

Zurich  Enge. — Mr.  Muller-Landsmann  of  this 
place  has  received  a  concession  from  the  govern- 
ment to  erect  a  very  large  electric  plant,  with  a 
capacity  of  60,000  horsepower,  to  take  advantage 
of  the  powerful  waterfalls  in  the  vicinity  of  the  im- 
mense deposits  of  hematite  iron  ore  which  have 
been  recently  discovered  in  the  so-called  "Bernei 
Oberland." 

South  Africa. 

Durban,  Natal. — The  corporation  of  this  city  in 
vites  tenders,  until  the  23d  of  July,  for  the  supply, 
delivery  and  erection  of  material  for  electric  tram- 
ways, under  the  three  following  sections:  (A) 
Overhead  equipment  for  about  16  miles  of  equiva- 
lent single  track,  including  the  poles,  overhead-trol- 
ley wire,  distribution  boxes,  etc;  (B)  22  double- 
deck  motor  cars  complete;  (C)  a  steam  and  electric- 
generating  plant  (in  the  power  station  to  be  built 
'by  the  corporation),  including  three  250-kilowatt, 
direct-coupled  generators,  boilers,  condensers,  cool- 
ing tower,  switchboard,  etc.  Parts  A  and  B  will  not 
be  separated,  but  will  be  let  to  one  contractor;  part 
C  may  be  let  separately.  Preference,  however,  will 
be  given  to  the  contractor  who  will  undertake  all 
three  sections,  and  a  separate  form  of  lender  for  all 
three  sections  will  be  supplied.  Particulars  (iio  10s.) 
may  be  obtained  from  Webster.  Steel  &  Co. ,5 
East  India  avenue.  Leadenhall  street,  London,  E.  C. 
Tenders  to  be  delivered  to  Messrs.  Webster,  Steel 
&  Co.  on  or  before  Friday,  June  29th,  or  to  the 
town  clerk  of  Durban,  by  mail  delivery,  on  or  about 
Julyy  23d.  The  successful  tenderer  will  be  notified 
by   cable    from    Durban. 

Tasmania 

Launccston. — The  electric-light  committee  of  the 
Cily  Council  recommends  the  purchase  of  two  25- 
horsepower  Langdc-n  &  Davis  motors,  with  trans- 
formers. They  arc  to  be  used  for  crushing  stone 
at  the  corporation  quarry  in  lieu  of  steam  engines 
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now  in  use.  It  is  estimated  that  a  considerable  sav- 
ing will  be  experienced,  although  the  motors  will 
cost  some  $2,500. 


The  Chase  Sign  Lamp. 

Users  of  electric  signs  often  experience 
trouble  during  wet  weather,  with  short-circuits  in 
the  bases  of  the  incandescent  lamps  used.  Signs 
are  commonly  made  tight  at  the  back,  and,  as  far 
as  possible,  around  the  receptacle.  It  has  not  al- 
ways been  possible,  however,  to  secure  an  absolutely 
water-tight  fit  between  the  lamp  and  receptacle.  To 
overcome  this  difficulty.  Charles  A.  Chase  of  Chi- 
cago submitted  to  the  General  Incandescent  Lamp 
company.  39  to  47  East  Prospect  street.  Cleveland, 
Ohio,  a  sketch  embodying  his  ideas.  From  this  a 
special  sign  lamp  has  been  developed  and  a  patent 
on    it  applied   for. 

The  main  feature  of  this  lamp  is  the  enlargement 
or  annular  ring  around  the  neck  of  the  bulb,  as 
shown  in  the  accompanying  illustration.  A  rubber 
ring  or  gasket  placed  in  front  of  this  shoulder  is 
compressed  when  the  lamp  is  put  in  the  receptacle, 
thus  forming  a  tight  joint.  The  electrical  contacts 
of  the  lamps  and  the  conducting  portions  of  the 
socket  are,  therefore,  protected  from  moisture. 

While  these  lamps  are  intended  especially  for 
signs,  they  may  be  used  to  advantage  in  all  outdoor 
work,  as  well  as  for  industrial  purposes,  as  in  brew- 
cries  and  chemical  works,  where  dampness  or  cor- 
roding gases  make  the  use  of  electric  lamps  difficult. 
The  friction  of  the  rubber  against  the  abutting  ring 
on  the  bulb,  and  the  socket,  it  is  said  also,  prevents 
the  lamp  from  becoming  loose  in  the  receptacle. 

These   special   lamps  are  made   in   bulbs   of   two 
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sizes.  The  larger  size,  shown  in  the  cut,  is  1% 
inches  in  diameter  by  four  inches  over  all,  and  is 
made  in  all  voltages  from  45  to  130,  and  in  candle- 
powers  from  four  to  10,  inclusive.  The  smaller  size 
lamp  is  iM>  inches  in  diameter  and  three  inches  in 
length  over  all,  and  is  made  in  candlepowers  from 
two  to  six,  inclusive. 

The  recent  exhibit  of  the  letters  "G.  I.,"  fitted 
with  these  special  sign  lamps,  at  the  National  Elec- 
tric Light  convention.  Auditorium  Hotel,  Chicago, 
caused  a  great  deal  of  favorable  comment.  These 
lamps  are  for  sale  at  all  offices  of  the  General  Incan- 
descent Arc  Light  company. 


Receiver  for  Storage-battery  Road. 

Charles  Henrotin  has  been  appointed  by  the 
United  States  Circuit  Court  as  receiver  for  the 
Chicago  Electric  Traction  company,  which  oper- 
ates a  line  between  Englewood  and  Blue  Island 
The  bill  asking  for  a  receiver  was  filed  by  the  Man- 
hattan Trust  company  of  New  York  and  United 
States  Senator  John  Kean  of  New  Jersey,  as  trus- 
tees, to  foreclose  a  trust  deed  securing  $650,000  first- 
mortgage  five  per  cent.  30-year  gold  bonds.  The 
bill  sets  forth  that  the  storage-battery  system,  by 
which  the  road  has  been  operated,  is  about  ex- 
hausted, and  that  an  overhead-trolley  system  must 
be  adopted  to  prevent  stopping  the  operation  of  the 
road  and  the  forfeiture  of  its  franchises  and  rights- 
of-way. 

This  receivership  revives  the  talk  of  the  consolida- 
tion of  the  three  electric  railways  operating  in  the 
southern  suburbs  of  Chicago — the  Calumet.  South 
Chicago  and  Chicago  Electric  systems.  Two  of 
these — the  Calumet  and  Chicago  Electric — are  now 
in  receivers'  hands.  Operated  under  one  manage- 
ment, the  three  systems  would  make  an  extensive 
network  of  lines  in  a  valuable  territory.  The  east- 
ern owners  of  the  Chicago  Electric  company  will 
undoubtedly  advance  the  means  for  the  overhead- 
trolley  equipment. 
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Safety  System  of  Electric    Water-tight 
Doors. 

A  modern  seagoing  steamship,  whether  battleship 
or  of  the  merchant  marine,  would  undoubtedly  be 
considered  unsafe  if  il  were  not  provided  with  water- 
tight bulkheads,  dividing  its  hull  into  several  dis- 
tinct compartments.  Inasmuch  as  the  ultimate  effi- 
ciency of  such  water-tight  compartments  depends 
upon  their  integrity  when  an  emergency  arises,  and 
as  every  bulkhead  is  pierced  below  the  water  line 
by  one  or  more  openings  for  entrance  and  egress, 
it  becomes  of  the  greatest  importance  to  have  these 
openings  provided  with  doors  that  may  be  closed 
quickly,  conveniently  and  surely.  Besides  doors 
operated  solely  by  hand,  there  are  three  systems  of 
power-operated  doors,  viz.,  hydraulic,  pneumatic  and 
electric.  Of  these  systems  the  electrically  operated 
doors  are  said  to  have  met  with  the  greatest  success. 
The  safety  system  of  electric  water-tight  doors,  as 
presented  by  the  Sprague  Electric  company  of  New- 
York,  is  said  to  have  many  advantages  and  superi- 
orities which  make  it  the  logically  correct  and  ulti- 
mate   method    of   door   control. 

The  safety  door  is  the  invention  of  Naval  Con- 
structor Francis  T.  Bowks,  and  the  details  of 
construction  and  control  have  been  very  carefully 
worked  out  by  the  Sprague  Electric  company,  un- 
der the  direction  of  Mr.  Bowdes.  The  system  is 
said  to  meet  perfectly  every  requirement  for  a  bulk- 
head door  that  has  been  outlined  by  authorities  on 
this  subject  or  found  desirable  from  experience. 
Some  of  the  advantages  claimed  for  the  system  are 
mentioned  as  follows:  The  door  can  be  raised  or 
lowered  by  power,  or  by  hand,  by  one  operator  at 
the  door  on  either  side  of  the  bulkhead.  It  will 
close  either  against  a  rush  of  water  or  against  a 
rush  cf  mixed  water  and  coal,  or  through  coal  on 
the  door  sill  due  to  the  first  opening  of  a  full  bunker. 
It  is  possible  to  close  by  power  from  the  bridge, 
or  from  one  or  more  central  or  emergency  stations, 
any  desired  group  of  doors,  or  all  the  doors  simul- 
taneously, or  in  any  degree  of  succession.  There 
is  at  each  emergency  station  a  positive  and  reliable 
indicator  by  which  the  closure  of  each  door  is  made 
known.     The    operation    of  the    emergency    closing 
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For  hand  operation,  cranks  are  provided  which 
ship  over  the  hexagonal  ends  of  the  worm  shaft 
on  either  side  of  the  bulkhead. 

The  motor  is  specially  built  and  wound,  so  that 
in  ordinary  use  the  power  required  to  raise  or  lower 
the  door  is  very  small,  but  when  the  sill  is  covered 
by  coal  or  other  obstruction,  it  is  capable  of  exert- 
ing a  very  powerful  effort  and  will  drive  the  door 
to  its  seat.  The  controlling  mechanism  includes  a 
controller,  a  hand  switch,  an  automatic  limit  switch 
and  an  emergency  switch. 

The  controller  consists  of  two  magnetic  switches 
which  govern  the  circuits  of  the  driving  motor.  The 
switches  are  closed  electrically,  and  are  opened  by 
gravity  when  the  current  is  cut  off.  One  switch 
controls  the  upward  and  the  other  the  downward 
motion.  The  hand  switch  is  a  three-point  .switch 
operated  by  a  shaft  that  passes  through  the  bulk- 
head and  carries  a  handle  on  each  side.  A  move- 
ment of  the  switch  handle  to  the  right  or  left 
is  all  that  is  required  to  operate  the  door  up  or 
d'own.  As  long  as  the  handle  is  held  in  one  or  the 
other  position,  the  door  continues  to  move.  When 
released  it  is  returned  to  its  central  position  by  a 
spiral  spring,  and  the  door  is  immediately  stopped. 
The  automatic  limit  switch  consists  of  two  arms 
carried  on  a  shaft,  which  is  connected  to  and 
driven  by  the  main  pinion  shaft  of  the  door.  These 
twoarms  engage  with  switches  which  are  opened, 
cutting  off  current  and  thus  stopping  the  motor, 
when  the  door  has  reached  its  extreme  upper  or 
lower  positions.  These  arms  are  adjustable  upon 
their  shaft,  so  that  the  limits  of  motion  of  the  door 
can  be  accurately  determined  when  installed.  The 
emergency  switch,  for  closing  the  door  from  a  dis- 
tant point,  consists  of  a  standard  push-button  snap 
switch,   placed  in   a   suitable  case,  which   also  con- 


FIG.      I.       SAFETY      SYSTEM       OF      ELECTRIC      WATER-TIGHT 
DOORS. DIMENSIONAL    DIAGRAM     OF    VERTICAL    DOOR. 

in  no  way  interferes  with  the  local  operation  by 
hand  or  power.  The  local  control  by -power  has 
precedence  ever  the  emergency  closure,  so  that, 
independent  of  such  closure,  a  door  may  be  stopped 
or  opened  for  egress.  After  the  local  switch  is  re- 
leased the  emergency  again  assumes  control  and 
closes  the  door.  The  leads  which  supply  power,  and 
which  crmtrol  the  doors,  as  well  as  the  operating 
mechanism,  are  unaffected  by  any  temperature  con- 
ditions existing  on  board  ship.  The  doors  have 
no  tendency  to  "creep,"  and  will  remain  in  any  posi- 
tion without  expenditure  of  power  to  hold  them. 
The  power  is  taken  from  the  main  generating  plant 
of  the  ship,  and  requires  no  auxiliary  central  station 
or  apparatus  under  continual  and  wasteful  opera- 
tion. 

There  are  but  few  parts  to  the  door  and  no  deli- 
cate mechanisms.  The  door  and  its  frame  are  very 
rigid,  and  will  not  be  thrown  out  of  alignment  by 
warping  of  bulkheads.  The  door-rim  and  frams 
and  all  sliding  parts  and  bearings  are  bronze.  The 
motor  and  controlling  mechanism  are  enclosed  in 
bronze  water-tight  cases,  which  protect  them  from 
mechanical  injury  and  from  water.  The  driving 
mechanism  occupies  but  little  space,  and  the  con- 
trolling apparatus  can  be  so  located  as  to  avoid 
interference  with  other  apparatus.  The  sliding  por- 
tion of  the  door  is  of  steel  plate,  with  bronze  rim 
and  rack.  The  frame  is  of  bronze,  which  is  bolted 
to  the  bulkhead.  The  edge  nearest  the  bulkhead  is 
a  plane-scraped  surface,  made  water-tight  by  the 
action  of  wedges  on  the  opposite  side  of  the  door, 
which  take  up  in  the  last  one-half  inch  of  travel. 
These  wedges  are  placed  at  close  intervals  along 
each  edge  of  the  door.  The  door  plate  carries  a 
bronze  rack  into  which  gears  a  pinion  keyed  to  a 
horizontal  shaft  across  the  guide  frame.  This  pin- 
ion shaft  is  connected  through  a  worm  wheel  and 
worm  to  a  shaft  extending  through  the  bulkhead, 
and   upon  which   is   mounted  the   motor  armature. 


FIG.      2.       SAFETY     SYSTEM      OF      ELECTRIC      WATER-TIGHT 
DOORS  — INSTALLATION    ON    U.    S.    S      ATLANTA. 

tains  the  indicator.  This  is  a  small  incandescent 
lamp,  which,  when  lit,  illuminates  a  circular  glass 
"bullseye."  All  connecting  wires  from  each  elec- 
tric fixture  are  brought  to  a  central  junction  box, 
which  forms  a  central  station  for  connecting  the 
circuits  or  testing  them  out.  All  enclosing  boxes 
are   fitted   for  receiving   iron-pipe   connections. 

The  standard  doors  are  built  in  two  sizes  of  ver- 
tical and  one  size  of  horizontal  type.  Fig.  1  is  a 
dimensional  diagram  of  the  No.  2  vertical  door, 
which  has  a  clear  opening  of  five  feet  five  inches 
by  two  feet  five  inches.  After  an  exhaustive  test 
and  examination  by  a  special  commission  appointed 
by  the  secretary  of  the  navy,  these  doors  were 
recommended  for  and  installed  upon  the  U.  S.  S. 
Atlanta,  where  they  are  now  in  service.  Fig.  2 
shows  an  installation  of  two  doors  on  the  Atlanta. 

The  power  required  to  operate  a  single  door  de- 
pends upon  the  speed  at  which  it  is  desired  to  open 
or  close.  The  following  are  power  requirements 
for  a  No.  1  vertical  door  (clear  opening,  four  feet 
six  inches  by  two  feet),  arranged  to  open  in  eight 
seconds   and   close   in   nine   seconds: 

To  start  the  door  down — 13   amperes  or    r.43  kilowatts  for  y* 

second. 
While  closinj-3  amperes  or  .33  kilowatt    for  8-VS  seconds. 
To  start  the  door  up  - 18  amperes  or  r.98  kilowatts  for  Y?  second. 
While  opening — 8  amperes  or  .88  kilowatt    for  '/%  seconds. 
All  at  no  volts. 

The  energy  required  to  close  the  door  is  thus  only 
0.978  watt-hours,  or  about  the  equivalent  of  burning 
one  16-candlepower  lamp  for  one  minute.  The 
total  energy  required  to  operate  one  door  or  a  sys- 
tem of  doors  is,  therefore,  negligible  in  the  deter- 
mination of  the  size  of  the  ship's  dynamos.  The 
instantaneous  demand  for  closing  the  door  at  its 
start  is,  according  to  test,  1.43  kilowatts  for  one-half 
second.  By  suitable  grouping  of  a  number  of  doors 
the  maximum  demand  for  power  at  any  moment 
can   be   made   verv   small. 
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A  Three-phase-current    Rope    Railway 
on  Mount  Dore,  France. 

The  rope  railway  on  Mount  Dure,  in  the  Depart- 
ment of  Puy  de  burnt,  France,  is  believed  to  be 
the  only  one  in  Europe  which  is  worked  by  means 

of  power  transmission  through  a  three-phase  elec- 
tric current.  The  longitudinal  section  of  this  singlc- 
track.onc-meter-gaugc  road,  which  is  2,11  miles 
in  length,  shows  inclines  from  26  to  56.1  in  100, 
and  between  the  two  terminal  stations  a  difference 
in  elevation  of  072  feet,  the  upper  station  being 
situated  4,076  feet  above  the  level  of  the  sea. 

roadbed  consists  of  rails  weighing  23   kilo- 
grams per   meter,   fastened   to   broad   iroi      1  epei 

■  uls  have  a  specially  formed  conical  head, 
which  is  clamped  by  the  Hat  plier  brakes  fixed  on 
the  bottom  of  the  car.  At  distances  of  00  feet  each 
there  are  walled  niches  containing  two  rolls  for  the 
two  rope  pieces.  The  rolling  stock  consists  of  two 
four-wheeled  passenger  cars,  32  feet  long  and  eight 
feet  wide,  having  four  compartments  and  two  plat- 
forms. The  cars  are  hung  at  both  ends  oi  the  rope 
iccommodations   for   50   passengers,   the 

weigh!  of  each  car  being  5,035  pounds.    The 

1  wheels  have  double  flanges,  while  the  in- 
side  wheels  are  provided  with  a  flat  lire  of  0.0788 
inch  in  width,  in  order  to  render  the  running  from 
one  rail  to  the  other  one  possible  a!  crossings. 
Tenail  brakes  are  chiefly  in  use.  To  diminish  the 
op  the  car.  independently  of  the 
conductor,   who  is  inside  of  the  car.  the  brake  has 

fixed  on   the  drum  and  is  attended  to  by  the 
r.      The   conductor  can,   however,   by   means 
of  signals,  communicate  with  the  engineer. 

.1  electrical  power  is  derived  from  a  power 
distance  of  i'j  miles  from  Mount 
Dore.  The  plant  has  two  groups  of  turbines  and 
dynamos,  which  arc  driven  by  the  waterpowcr  of 
tlie  Dordogne,  The  turbine-,  built  by  the  firm  of 
Breviet-Neyret  of  Grenoble,  after  the  helicoidal  cen- 
tripetal system,  with  horizontal  axle,  have  a  capacity 
of  180  horsepower  at  500  revolutions  a  minute.  The 
inch  give  three-phase  current,  have  been 
supplii  I  by  the  Oerlikon  company  of  Zurich,  Switz- 
erland.    At  3,600  volts'  tension  the  installation  sup- 

i.iS.ooo  watts.  At  full  strain  the  efficiency  is 
92  per  cent.  The  exciting  current  is  supplied  by 
means  of  a  small,  direct-coupled,  double-pole,  direct- 

1  dynamo  of  50  volts'  tension  with  12  to  15 
amperes. 

The  overhead  line  consists  of  three  bare  silicumi 
bronze  wires  of  0.1576  inch  diameter, .  of  great 
Strength.     The   receiving  station  contains  the   elec- 

itor — an  asynchronous  three-phase  motor  sup- 
plying 90  horsepower — a  drum  over  which  the  rope 
runs,  and  speedometers  which  transmit  the  motion 
of  the  motor  to  the  drum.  The  change  in  the  direc- 
tion of  the  train  is  effected  by  the  switching  of  two 
currents  of  the  magnetic  field.  Transmission  to  the 
drum     is    effected    by  means    of    belting    and   two 

1 hed    wheels    in    proportion   of   1:100.     The   wire 

rope,  i.i  inches  in  diameter,  weighs  3.9  kilograms 
per  meter,  has  a  breaking  resistance  of  129  kilo- 
grains  per  square  millimeter  metallic  section,  and 
contains  a  layer  of  hemp  and  six  strands  of  19 
wires  each,  of  Swedish  steel,  and  of  a  diameter  of 
two  millimeters.  G. 


COMMUNICATION. 


Lightning  Imprints  Picture  of  Tree   on 

Human  Body. 
To  the  Editor  of  the  Western  Electrician: 

Thinking  that  it  may  be  of  interest  to  your  read- 

1  also  to  obtain  an  explanation  of  its  peculiar 

I    describe   a   lightning   phenomenon    which 
1  iccurred  near  here. 

ng  caught  by  a  storm,  four  men  sought  a  tree 
1   Iter.     During  the  storm  this  tree  was  struck 
ig,  and  all  four  of  the  men  received  seri- 
injuries.     The  case  of  one  man,  who  was  sit- 
[oui    feet   from  the  trunk  of  the  tree,   leaning 
over   in   a  resting  position,   with  his  elbows  on   bis 
knees,     is     particularly   interesting.    The   discharge 
mi.  1:  this  man  iti-t  to  the  right  of  the  center  of  the 
back  of  his  head.     The  current  then  passed  down, 
ing  the  hair.     Leaving  the  body  at  the  base  of 
the   neck,   it  jumped   over   the  man's   bowed   back, 
striking  at  a  position  near  the  kidneys  and  leaving 
body  al   the  base  of  the  spinal  column. 
I 'pun  this   man's  body  was  a  perfect  likeness  of 
the   tree  under  which   he  was  silting,  even   to  the 
details  in  the  arrangement  of  the  leaves.    This  im- 
pression was  on  a  background  of  red,  the  trunk  and 
branches  of  the  tree  assuming  a  brown  color,  and 
the    leaves   a    white    tint.     The   current   seemed    to 
avoid  those  muscles  under  strain;  in  fact,   to  have 
leaped  a  foot  of  air  space  in  preference  to  traveling 
Mich    a    path.      The    picture    of   the    tree    was    such 
oidd  appear  to  a  person   viewing  the   In  e    on 
the  side  on  which  this  man   was  silting.     The  im- 
pression gradually  disappeared,  until  now,  one  week 
after  the  event,  scarcely  any  of  it  remains.     None 
of  the  other  men  bore  any  such  marks  as  this  one 
man,  who  seems  to  have  received  almost  the  entire 
discharge. 

Will  iomeone  explain  the  strange  action  of  the 
lightning  in  leaping  part  of  the  back  and  agaiii 
returning  to  the  body,  and  the  perfect  likeness  of 
this  tree  in  detail  upon  the  body? 

W.   McKEY. 
Moweaqua,  111.,  lune  8,  1900. 


American      Electro-therapeutic    Asso- 
ciation. 

The  tenth  annual  meeting  of  the  American  Elec- 
tro-therapeutic association  will  be  held  on  Septem- 
ber 25th,  26th  and  27th,  at  the  Academy  of  Medi- 
cine, in  New  York  city.  The  headquarters  of  the 
association  will  be  one  block  from  the  Academy, 
at  the  Hotel  Bristol,  corner  of  Fifth  avenue  and 
Forty-second  street.  The  committee  of  arrange- 
ments has  made  preliminary  arrangements  for  the 
meeting  for  scientific  and  socia.1  pleasures,  so  that 
the  members  will  be  in  continuous  attendance  from 
early  in  the  morning  until  midnight,  varying  social 
pleasures  with  scientific  matters.  A  large  number 
of  scientific  papers  have  been  announced  to  be  read 
at  the  convention.  Two  interesting  discussions  on 
the  programme  are:  Electricity  in  gynecology  and 
the  present  reluctance  of  the  gynecologist  to  use 
electricity,  and  electricity  in  tuberculosis  and  the 
present  modes  of  treatment.  Ladies  are  expected 
to  be  present  at  the  meeting  in  large  numbers,  and 
will  be  entertained  in  sight-seeing  by  an  extra  ladies' 
committee.  The  committee  of  arrangements 
promises  a  prosperous  meeting  and  an  enjoyable 
time.  The  officers  of  the  association  arc  the  follow- 
ing-named gentlemen:  President,  Dr.  Walter  H. 
White.  Boston,  Mass.;  first  vice-president,  Dr,  D, 
Percy  Hickling,  Washington,  D.  C. ;  second  vice- 
president.  Dr.  Charles  O.  Files,  Portland,  Me.;  sec- 
retary,  Dr.  George  E  Bill,  Harrisburg,  Pa.;  treas- 
urer. Dr.  R.  J.  Ntinn,  Savannah,  Ga.:  executive 
council,  Dr.  Robert  Newman,  New  York  city:  Dr. 
G.  Benton  Massey,  Philadelphia,  Pa.:  Dr.  William 
J.  Morton,  New  York  city;  Dr.  A.  D.  Rockwell, 
Nets  York  city;  Dr.  Charles  R.  Dickson,  Toronto, 
Canada,  and  Dr.  Frederic  Schavoir.  Stamford,  Conn. 
Robert  Newman,  M.  D..  ia8  West  Seventy-third 
s'reet.  New  York  city,  is  chairman  cf  the  committee 
of  arrangement. 


CORRESPONDENCE 


Crotte  Consumption  Cure  Discontinued 
at  St.  Luke's  Hospital. 

The  Crotte  consumption  cure,  which  the  com- 
mittee of  physicians  appointed  by  the  American 
Congress  of  Tuberculosis  reported  is  effective  in  the 
early  and  second  stages  of  the  disease,  has  had 
a  trial  for  three  or  four  months,  under  the  auspices 
of  St.  Luke's  Hospital,  New  York.  The  method 
of  Francisque  Crotte,  a  Parisian  chemist,  the  dis- 
coverer, consists  in  forcing  a  powerful  antiseptic 
through  the  lungs  by  means  of  static  electricity 
[Western  Electrician,  April  21,  1900],  and  the  mem- 
bers of  the  committee  mentioned  seemed  satisfied 
from  their  experiments  that  the  Crotte  method  killed 
the  bacilli  of  consumption. 

The  New  York  Tribune  says  that  St.  Luke's  Hos- 
pital no  longer  has  anything  to  do  with  the  Crotte 
method  of  curing  consumption.  The  method  had 
been  tried  with  outdoor  patients  for  several  months, 
but  as  there  were  no  beneficial  results  obtained,  the 
medical  board  decided  to  do  away  with  it,  and  had 
the  apparatus  removed.  The  treatment  did  not  do 
the  patients  any  harm,  but  as  the  results  were  nega- 
tive,  the  medical  board  decided  to  discontinue  it. 


Trolley  Demanded  on   the    North   Side. 

The  North  Side  Business  Men's  association  of 
Chicago  has  taken  active  steps  to  bring  about  a 
change  of  the  cable  lines  on  the  North  Side  of  the 
city  to  electric-trolley  lines.  The  requests  of  the 
association  call  for  an  overhead  trolley  on  North 
Clark  and  Wells  streets  and  Clybourn  avenue  from 
Illinois  to  Center  street,  and  also  the  running  of 
Chicago  avenue  cars  east  to  Seneca  street,  on 
Scnaca  street  to  Indiana  street  and  west  in  that 
street,  thereby  forming  a  loop  passing  the  site  for  a 
proposed  exposition  building  at  the  foot  of  Ohio 
street.  President  Roach  of  the  Union  Traction 
company,  which  operates  these  lines,  declares  that 
if  the  people  really  desire  a  change  the  company 
will  abandon  the  cable  in  Clark  and  Wells  streets 
and  Clybourn  avenue  and  substitute  an  overhead 
trolley  system  in  all  these  thoroughfares.  The  esti- 
mated cost  of  these  changes  is  placed  at  above 
$i,oco,ooo.  Petitions  are  being  circulated  among  the 
residents  and  business  men  of  the  North  Side  which 
will  be  presented  to  the  council,  asking  that  the 
railway  company  be  given  permission  to  make  the 
changes.  

A    Publication    of     Marked    Excellence. 

iFrom  the  $>!aclison  (Wis.)   Demccrat.] 

A  publication  of  very  marked  excellence,  readable 
alike  to  the  layman  and  the  scientist,  is  the  Western 
Electrician  of  Chicago.  Jt  contains  the  best  of  in- 
formation pertaining  to  the  latest  advances  in  the 
sphere  wherein  it  has  its  habitat,  and  its  knowledge 
overflows  freely  into  the  field  of  commerce,  me- 
chanics and  the  industries  in  general.  An  obvious 
conservatism  clothes  all  utterances,  and  that  it  is 
the  purpose  to  be  pre-eminently  reliable  is  clearly 
apparent.  It  is  a  pleasure  to  commend  a  journal 
1  this  high  character  and  to  hope  for  it  the  well- 
tilled  measure  of  success  which  its  worth  merits. 


The  secretary  of  the  navy  has  been  directed 
by  the  last  naval -appropriation  act  to  contract  for 
five  Holland  submarine  boats,  to  cost  $175,000  each, 
and  to  be  built  within  a  yeer. 


London  Letter. 

London,  June  5. — An  important  addition  to  the 
system  of  electric  railways  which  is  to  make  Lon- 
don a  city  of  magnificent  proximities  was  made  on 
Saturday,  when  the  first  train  left  the  new  station 
within  50  yards  of  Clapham  Common,  en  route  for 
Moorgate  street.  The  extension  from  the  oval  to 
Clapham  Cross  has  been  for  some  time  in  course 
of  construction,  but  it  is  now  complete  and  one  of 
the  finest  breathing  spaces  in  the  south  of  London, 
is  within  the  compass  of  a  sixpenny  return  fare  from 
the  present  terminus  at  Moorgate  street,  Before 
long  the  line  will  be  extended  to  the  Angel  at  Isling- 
ton, and  thus  connect  the  north  and  south  of  the 
metropolis. 

The  question  of  providing  municipal-steamboat 
service  on  the  Thames  is  being  considered  by  the 
London  County  Council.  It  has  been  suggested  that 
a  fleet  of  boats  worked  by  electricity  would  be  an 
immense  improvement  on  the  old-fashioned  paddle- 
wheel  steamers.  The  electricity  could  be  stored  in 
sufficient  quantity  to  last  for  a  day,  and  could  be 
replenished  at  night.  As  the  boats  are  mostly  used 
in  the  summer  time,  they  would  have  the  advantage 
of  being  cool  and  clean,  which  the  present  ones 
are  not. 

Sir  John  Lcng,  M.  P.,  suggests  that  the  reason 
why  British  transatlantic  lines  have  not  adopted 
wireless  telegraphy,  while  American  and  French 
boats  have  done  so,  is  that  the  Postoffice  is  raising 
some  difficulty  in  regard  to  licenses.  An  interesting 
controversy  might  rage  over  this  matter  if  Sir  John's 
apprehension  is  well  founded,  but  there  arc  several 
considerations  yet  to  be  explained.  The  Postoffice 
has  the  monopoly  of  ordinary  telegraphs,  and  pri- 
vate systems  are  not  allowed  without  the  sanction 
of  the  authorities  and  the  payment  of  fees.  The 
suggestion  is  that  the  department  is  also  trying  to 
get  wireless  telegraphy  under  its  control.  More- 
over, this  state  monopoly  is  apparently  held  to  ex- 
tend to  the  three-mile  limit  at  sea,  to  which  national 
rights  of  all  kinds  are  confined.  If  this  be  the  case, 
telegraphy  between  steamships  and  home  ports  is 
prohibited  by  the  Postoffice,  and  one  of  the  chief 
advantages  of  the  installation  is  denied.  The  replies 
of  the  postmaster-general  on  this  subject  will  be 
awaited  with  considerable  eagerness,  for  the  question 
virtually  is  whether  the  Postoffice,  as  possessor  of  the 
original  monopoly,  is  to  spread  its  protecting  wing 
over  an  entirely  new  system,  which  has  possibilities 
in  the  direction  of  safeguarding  the  lives  of  passen- 
gers on  steamships  in  case  of  accident  which  it 
would  be  highly  desirable  to  develop.  Apropos  of 
this  question,  Marconi's  system  has  recently  enjoyed 
the  attention  of  Signor  E.  Quarini  in  Italy.  He  has 
been  trying  to  perfect  the  system  in  its  application 
to  ships  of  war  and  the  conveyance  of  news  from 
them  to  the  agents  of  the  press.  His  experiments, 
conducted  under  the  critical  eyes  of  naval  officers, 
have  proved   thoroughly  successful. 

An  extraordinary  meeting  of  the  Rubber  Estates 
of  Para  was  held  last  week,  when  a  resolution,  em- 
bodying the  increase  of  the  capital  to  $1,750,500,  was 
carried.  The  new  issue  is  to  be  given  to  the  persons 
who  took  up  the  2,000  registered  debentures  of  $50 
each,  about  to  be  isiued. 

The  Paris  exhibition  does  not,  apparently,  absorb 
all  the  attention  of  the  French  government,  for  a 
proposal  by  the  Ministry  of  Marine  for  the  con- 
struction of  no  less  than  15  new  naval  forts  around 
the  coast  has  been  approved.  The  forts,  built  a  little 
way  inshore,  will  be  electrically  connected  with  all 
submarine  mines  in  the  neighborhood. 

Sir  David  Salomons  read  a  very  interesting  paper 
at  a  meeting  of  the  Anglo-French  association  on  the 
26th  ult.  Referring  to  electric  vehicles,  he  said  that 
for  the  moment,  they  were  not  in  the  running.  They 
had  a  use  in  level  towns,  where  charging  terminals 
could  be  found  and  the  distances  to  be  traversed 
during  the  day  were  not  great.  In  ordinary  hands 
their  maintenance  would  be  considerable,  as  the  bat- 
teries could  not  be  carefully  examined,  and  after 
a  few  months  use  troubles  would  begin,  so  that 
probably  in  the  majority  of  instances  the  battery 
would  have  to  be  renewed  once  a  year,  or  more  often, 
according  to  the  care  taken  with  the  plates  of  the 
accumulator.  He  thought  that  in  the  hands  of  an 
expert  the  battery  should  last  two  years  or  longer, 
but  this  would  mean  a  large  amount  of  care  and 
attention.  W.   H.   B. 

New  York  Notes. 

New  York,  June  16. — At  meetings  of  the  executive 
committee  and  the  board  of  directors  of  the  Man- 
hattan Railway  company,  held  on  Tuesday  of  this. 
week,  final  arrangements  were  made  for  changing 
the  motive  power  on  the  elevated  roads  from  steam 
to  electricity.  The  committee  considered  the  final 
report  of  the  company's  experts  on  the  question  of 
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car  equipment,  and  directed  the  adoption  of  what 
is  known  as  the  double-end  system,  that  is,  a  motor 
car  on  each  end  of  trains,  equipped  with  four  motors 
and  sufficiently  powerful  to  haul  six-car  trains.  In 
addition  contracts  were  authorized  for  an  electric 
elevating  stairway  at  Fifty-ninth  street  and  Third 
avenue  and  for  one  of  another  type  to  be  erected 
at  Twenty-third  street  and  Sixth  avenue;  these  to 
be  followed  after  trial  at  other  important  stations 
by  whichever  system  seems  best  to  meet  the  needs 
of  the  public.  The  directors  declared  a  quarterly 
dividend  of  one  per  cent.,  payable  on  July  1st.  The 
statements  presented  for  the  quarter  and  for  the 
year  ending  June  30th  (.the  current  month  being 
partly  estimated)  show  an  increase  in  the  com- 
pany's business.  0.700,000  more  passengers  having 
been  carried  during  the  year  than  in  1899.  The 
transfer  system  between  the  elevated  lailroads  and 
the  Third  avenue  surface  lines  has  been  availed  of 
during   the   first   year  by   7,970,000   passengers. 

President  George  J.  Gould  of  the  Manhattan  com- 
pany reported  that  since  the  electric  equipment  was 
decided  upon  by  the  stockholders  last  year  and 
the  capital  furnished  for  that  and  other  improve- 
ments, the  company's  engineers  have  made  satis- 
factory progress.  The  real  estate  has  been  secured 
for  the  central  power  station  at  Seventy-fourth 
street  and  the  East  River  and  several  sub-stations, 
and  additional  yard  facilities  for  400  cars.  The  pur- 
chases and  contracts  entered  into  to  date  involve 
the  expenditure  of  more  than  $6,000,000.  "Of  this 
amount."  said  Mr.  Gould,  "over  $3,000,000  is  for 
machinery  and  apparatus  for  the  power  station, 
v  hich  will  commence  to  arrive  next  September, 
the  first  being  one  of  the 'eight  8,000-horscpower 
engines  from  the  Allis  company  of  Milwaukee.  The 
excavation  of  the  pcwer-house  site  in  solid  rock  is 
completed,  and  the  concrete  foundations  for  budd- 
ing well  under  way.  The  structural  steel  for  the 
budding  itself,  which  is  200  feet  by  425  feet,  will 
arrive  on  the  ground  and  its  erection  commence  not 
later  than  July  1st.  In  fact,  there  only  remains 
the  exterior  walls  to  be  contracted  for,  which  will 
be  done  at  our  next  meeting,  so  that  that  work  can 
commence  on  July  1st  concurrently  with  the  erec- 
tion of  the  ironwork.  The  decision  of  the  executive 
committee  in  adopting  the  method  of  equipping  the 
cars  electrically  has  been  arrived  at  after  careful 
study  and  investigation,  and,  with  this  part  of  the 
work  contracted  for,  as  it  will  now7  be  without  delay, 
I  see  no  reason  why  electric  trains  should  not  com- 
mence to  run  in  February  of  next  year.  The  ex- 
tension of  the  company's  line  from  One-hundred- 
and-seventy-seventh  street  to  Fordham  is  well  ad- 
vanced. The  foundations  and  sub-surface  work  are 
almost  completed,  and  the  erection  of  the  structure 
itself  will  commence  within  the  next  30  days."  Will- 
iam E.  Baker,  who  originally  introduced  the  third  - 
rail  system  on  the  Intramural  toad  at  the  World's 
fair  in  Chicago  and  later  was  connected  with  the 
electrical  equipment  of  the  Metropolitan  elevated 
lines  in  Chicago,  has  charge  of  the  work  of  chang- 
ing the  motive  power  on  the  Manhattan  road.  Mr. 
Baker  states  that  it  is  the  intention  of  the  Manhat- 
tan company  to  begin  work  on  the  Second  avenue 
road,  which  is  nearest  the  central  power  house,  and 
w  hich  can  be  completed  with  the  least  delay.  The 
work  cannot  proceed  with  great  rapidity,  as  there 
will  be  no  interruption  of  the  trains.  As  soon  as 
one  line  is  finished,  electricity  will  be  used  on  it. 
The  Ninth  avenue  line  will  be  the  last  one  reached. 
Six-car  trains  will  be  operated  on  the  road,  and  it  is 
said  the  equipment  will  be  different  from  any  now 
in  existence.  New  cars  will  be  purchased,  with 
wider  doors  and  platforms  than  now-,  and  electric 
lights  back  of  the  passengers.  Each  train  will  have 
motors  aggregating  about  800  horsepower,  equal  to 
the  power  of  four  of  the  present  locomotives,  and  it 
will  be  possible  to  Lltain  a  rapid  rate  of  speed  imme- 
diately upon  leaving  the  stations. 

It  is  expected  that  by  July  15th  the  entire  system 
ox  elevated  railroads  in  Brooklyn  will  be  operated 
by  electricity.  The  work  of  laying  the  third  rail 
en  all  the  divisions  of  the  Lexington  avenue  and 
Myrtle  avenue  lines  is  now  nearing  completion.  The 
work  on  the  four  loops  at  East  New  York,  costing 
$100,000.  and  connecting  the  Lexington  avenue  and 
Kings  County  lines  at  Vesta  avenue,  will  be  finished 
w;ithin  two  weeks,  and  a  continuous  service  will  be 
introduced,  which  will  allow  the  passengers  of  one 
line  to  change  to  the  other  line,  if  necessary,  to 
reach  their  destinations.  Trains  running  from  the 
Fulton  ferry,  after  making  the  loop,  will  run  to 
the  Broadway  ferry  in  the  Eastern  District  and 
return.  Cars  will  be  run  singly  and  under  short 
headway.  Much  interest  is  being  aroused  in  the 
practicability  of  this  plan.  A  new'  brick  station  in 
East  New  York  is  being  built  for  the  accommoda- 
tion of  passengers  fiom  Richmond  Hill  and  Ja- 
maica. Three  stations.  Pennsylvania  avenue,  Ala- 
bama avenue  and  Van  Siclen  avenue,  will  be  abol- 
ished to  give  express  service  to  the  East  New  York 
residents. 

At  an  executive  session  of  the  Rapid  Transit 
Commission,  held  on  Thursday,  Eugene  Clapp  was 
appointed  division  engineer,  at  a  salary'  of  $4,000 
a  yerr.  Mr.  Clapp  will  supervise  the  construction 
of  the  viaduct  part  of  the  road,  a  work  in  which 
he  had  experience  during  the  building  of  one  of  the 
elevated  railroads  in  Chicago.  The  Rapid  Transit 
Commission  will  give  public  hearings  next  Thurs- 
day to  the  residents  of  Inwood.  who  object  to  the 
contemplated  change  of  route  by  which  the  line 
of  the  viaduct  would  be  moved  1. 000  feet  farther 
from  their  part  of  the  town  than  originally  planned. 


and  to  representatives  of  the  New  York  and  Brook- 
lyn Union  Transportation  company,  who  want  per- 
mission to  build  crosstown  tunnels  in  Canal  and 
Cortlandt  streets  to  extend  under  the  East  River 
to   Brooklyn. 

The  Consolidated  Gas  company  has  taken  posses- 
sion of  the  Jamaica  Electric  Light  company's  plant 
at  Jamaica  and  of  the  Electric  Illuminating  and 
Power  company's  plant  at  Long  Island  City,  which 
it  obtained  by  purchase  from  the  Electric  company 
of  America.  The  latter  will  in  a  few  days  transfer 
to  the  Consolidated  company  the  controlling  inter- 
ests in  the  New  York  and  Queens  Gas  and  Electric 
Light  company,  at  Flushing  and  Newtown.  The 
Consolidated  company  takes  the  entire  stock  and  se- 
curities and  assumes  the  bonded  indebtedness  of 
the  companies.  The  reported  price  is  $2,000,000, 
but  this  is  denied.  It  is  said  that  eventually  all  the 
lighting  plants  of  the  borough  of  Queens  will  be 
operated  from  the  great  plant  now  being  built  at 
Astoria,  opposite  Bcrrian's  Island. 

As  a  result  of  the  automobile  agitation  in  New- 
port, an  ordinance  was  passed  at  a  special  meeting 
of  the  City  Council,  on  June  13th.  which  will  pro- 
hibit fast  driving  in  the  future.  The  ordinance  pro- 
vides that  in  the  compact  part  of  the  city  the  speed 
must  not  exceed  six  miles  an  hour,  and  outside  the 
city  proper  10  miles  an  hour.  The  ordinance 
provides  a  fine  of  $20  or  10  days'  imprisonment,  or 
both,  for  a  violation  of  the  ordinance.  It  covers  all 
kinds  of  automobiles,  bicycles,  or  any  vehicle  the 
propelling  power  of  which  is  within  itself.  The 
matter  of  licensing  drivers  of  automobiles  did  not 
come  up.  M.  L.  G. 

From  the  Buckeye  State. 

Columbus,  O.,  June  16. — It  seems  that  the  trouble 
between  this  city  and  the  Columbus  Railway  com- 
pany will  never  end.  It  began  by  the  opposition 
upon  the  part  of  the  railway  company  to  the  ad- 
mission of  the  interurban  roads,  and  now  neither 
side  will  yield.  From  all  appearances,  it  will  end 
in  the  court,  as  the  city  authorities  have  given  in- 
structions to  enter  suit  to  test  certain  rights  of  the 
company,  mainly  that  of  constructing  a  line  south 
on  Parsons  avenue  to  the  city  limits,  in  order  to 
connect  with  the  Columbus  and  Lancaster  line,  which 
has  been  projected. 

The  Franklin  County  commissioners  have  granted 
the  Urbana,  Mechanicsburg  and  Columbus  Rail- 
road company  a  franchise  through  the  county  along 
the  Dublin  pike.  It  is  good  for  25  years,  but  work 
must  be  begun  by  October  1st  of  this  year. 

The  promoters  of  the  Chillicothe  and  Hillsboro 
electric  line  think  they  will  be  ready  to  begin  work 
by  the  last  of  July.  Franchises  have  been  granted 
for  three-fourths  of  the  way  and  no  trouble  is  an- 
ticipated in  getting  the  other  consents. 

The  Columbus,  Chillicothe  and  Mount  Sterling 
Railway  company  has  asked  the  city  of  Columbus 
the  privilege  of  coming  into  town  on  the  banks  or 
levees  of  the  canal. 

Dan  J.  Ryan,  Thomas  E.  Powell  and  A.  F.  Mc- 
Cormick  have  applied  to  the  Ohio  Canal  Commis- 
sion for  the  privilege  of  using  the  banks  of  the  Ohio 
Canal  from  Columbus  to  Portsmouth,  and  the  Erie 
and  Miami  Canals,  from  Toledo  to  Cincinnati,  for 
electric-railroad  purposes.  The  question  will  be 
taken  up  by  the  commissioners  some  time  this  week. 
If  it  is  decided  to  lease  the  state  property  for  this 
purpose,  a  company,  with  a  capital  of  probably 
$3,000,000  or  $4,000,000,  will  be  organized  to  con- 
struct roads  between  these  places.  Those  interested 
in  the  matter  are  L.  D.  York  of  Portsmouth  and 
H.  S.  Willard  of  Wellston,  both  iron  and  steel  man- 
ufacturers; M.  S.  and  E.  L.  Sternberger,  coal  op- 
erators of  Jackson,  and  Hon.  J.  E.  Lowes  of  Day- 
ton, a  capitalist  and  politician.  They  are  all  wealthy 
men  and  will  be  able  to  command  all  the  capital 
necessary  in  the  construction  and  operation  of  such 
an  extensive  system  of  roads  as  is  here  proposed. 
It  is  a  question  whether  the  canal  commissioners 
will  have  power  to  lease  the  banks  of  the  canals 
or  not.  A  law  was  passed  last  winter  that  forbids  the 
leasing  of  more  than  two  miles  of  the  banks  of 
any  canal  for  railroad  purposes,  but  Mr.  Ryan,  who 
is  an  attorney,  claims  this  applies  only  to  steam 
roads,  and  has  nothing  to  do  with  electric  roads. 
There  will  likely  be  a  hot  contest  for  franchises,  if 
the  commissioners  should  decide  that  they  have  the 
right  to  lease  the  property  for  such  purposes. 

Dr.  Gladden,  the  famous  minister  and  author, 
who  is  now  a  member  of  the  Columbus  City  Council, 
is  in  favor  of  municipal  ownership  of  the  light  plants 
for  city  lighting.  He  proposes  to  have  an  ordinance 
passed  relieving  the  city  officials  from  any  respon- 
sibility in  the  matter  if  they  will  have  the  municipal 
plant  repaired  and  put  in  good  condition.  He  even 
delivered  a  sermon  in  his  church  recently  bear- 
ing upon  the  matter.  He  is  thoroughly  in  earnest 
and  wants  to  see  the  matter  tested  any  way. 

The  Toledo,  Fremont  and  Norwalk  line  has  been 
appraised  at  $1,000  per  mile.  It  is  yet  uncompleted, 
but  work  is  being  pushed  as  rapidly  as  possible. 

The  National  Traction  company  has  been  granted 
a  franchise  through  Madison  County  along  the  Na- 
tional pike. 

The  list  of  the  Big  Consolidated  Street  Railway 
company's  stockholders,  as  filed  with  the  Cleve- 
land city  clerk,  according  to  a  late  law,  contains 
203  names. 

The  Southern  Ohio  Traction  company  has  ap- 
plied for  a  lease  of  the  banks  of  the  Miami  and 
Erie  Canals  from  Middletown  to  Franklin. 


The  construction  gang  has  begun  work  on  the 
Columbus,  Buckeye  Lake  and  Newark  line  near 
Hebron.  About  40  teams  arrived  a  few  days  ago 
and  are  now  moving  things  along  at  a  lively  rate. 

The  new  electric  line  to  be  built  from  Youngs- 
town  to  Newcastle  will  parallel  the  Pittsburg  and 
Western   railway   from   Lovvellville  to   Edenburg. 

S.  B.  Sneath,  president  of  the  Commercial  Na- 
tional Bank  at  Tiffin,  has  purchased  the  Tiffin,  Fos- 
toria  and  Eastern  electric  line,  extending  from  Tif- 
fin to  Fostoria.  He  intends  to  build  lines  to  Toledo 
and  Fremont,  to  connect  with  this  one. 

Work  began  on  the  Sandusky  and  Norwalk  elec- 
tric line  last  week,  and  it  is  slated  that  within  a 
short  time  there  will  be  1.200  men  employed  on  it. 
The  road  is  to  be  completed  by  October  1st,  if 
possible. 

Attorney-General  Sheets  has  rendered  an  opinion 
that  electric  railways  crossing  railroads  must  bear 
their  share  of  the  expense  of  making  the  crossings 
safe  where  they  are  not  so.  The  railway  companv 
may  go  ahead  and  do  the  work  and  bring  suit  agains't 
the  electric  road  for  payment  of  half  the  expenses,  if 
the  electric  company  refuses  to  pay  without  doing 
so. 

The  power  house  of  the  Lancaster  Traction  com- 
pany was  destroyed  by  fire  recently.  Six  cars  were 
burned  and  the  damage  will  be  $20,000. 

It  is  stated  that  work  will  begin  on  the  Toledo. 
Findlay  and  Fostoria  road  from  Findlay  to  Fos- 
toria at  an  early  date.  The  Tennis  Construction 
company  of  Pittsburg  has  the  contract. 

It  is  said  the  Portage  Lake  Traction  company  will 
build  a  line  from  Kent  to  Cleveland,  by  way  of 
Ravenna  and  Lake  Brady. 

J.  P.  and  R.  M.  Gardner  of  Chicago  are  negotiat- 
ing for  the  Balndy  Machine  company's  plant  at 
Zanesville.  If  they  secure  it  they  will  put  in  a  fac- 
tory for  the  manufacture  of  electric  mining  machin- 

ery- 

J.  H.  Whitney,  one  of  the  promoters  of  the  Youngs- 
town-Sharon  electric  line,  says  that  the  road  will 
be  built  and  that  work  will  be  begun  on  it  within 
a  short  time.  Mr.  Whitney  is  a  resident  of  Pitts- 
burg. 

The  Toledo  City  Council  has  granted  a  franchise 
to  the  Woodville  Electric  Railroad  company  to 
pass  through  the  streets. 

The  Springfield  electric  railway  has  been  appraised 
for  taxation  at  $2,500  a  mile,  single-track,  and  $5,000 
a  mile,  double-track.  The  cars  are  valued  at  $15,- 
000. 

The  Columbus,  Buckeye  Lake  and  Newark  Trac- 
tion company  has  made  application  to  the  canal 
commissioners  to  lease  the  berme  bank  of  the  Ohio 
Canal,  between   Hebron  and  Newark,   seven   miles. 

The  canal  commissioners  have  debated  the  mat- 
ter as  to  whether  they  have  a  right  to  lease  the 
banks  of  the  canal  for  railroad  purposes,  and  it  is 
now  thought  they  can  lease  them  to  electric  roads. 
There  will  likely  be  some  hot  competition  for  these 
franchises.  A  large  company,  which  it  was  pro- 
posed to  organize  if  it  was  found  that  these  rights 
could  be  secured,  has  a  plan  to  build  a  road  across 
the  state,  from  Toledo  to  Cincinnati,  with  a  number 
of  branches  in  other  directions.  It  wishes  to  secure 
a  lease  on  the  banks  of  the  Ohio  and  the  Miami 
canals.  This  will  be  one  of  the  greatest  enterprises 
of  the  kind  in  the  state  if  it  is  undertaken. 

Thomas  N.  Fordyce  of  Detroit  has  been  given  the 
privilege  by  the  State  Board  of  Public  Works  in 
Ohio  of  equipping  the  Miami  and  Erie  Canal,  be- 
tween Dayton  and  Cincinnati,  with  wires  and  rails 
for  propelling  boats  over  the  system  by  electricity. 
Mr.  Fordyce  appeared  before  the  board  Thurs- 
day and  made  a  report  that  all  who  witnessed  his 
experiments  near  Dayton  some  weeks  ago  pro- 
nounced them  perfectly  successful  and  that  this 
manner  of  propulsion  is  practical,  cheap  and  efficient. 
Under  his  contract,  Mr.  Fordyce  is  to  equip  the 
canal  from  Dayton  to  Cincinnati  within  2V2  years,  and 
have  the  boats  in  operation  by  electric  power. 
Within  the  next  four  years  he  may  equip  the  canal 
from  Dayton  to  Toledo,  if  he  chooses.  The  experi- 
ments which  Mr.  Fordyce  made  some  time  ago  are 
not  generally  understood  by  the  people,  as  they 
were  not  given  wride  publicity  by  the  newspapers. 
The  plan  seems  to  be  entirely  new  and  original, 
however,  and  has  begun  to  excite  some  public  in- 
terest in  the  state. 

O.  M.  C. 

Canadian  Intelligence. 

Ottawa,  June  16. — In  connection  with  a  recent 
London  cable  dispatch,  in  which  is  claimed  for  the 
dentist,  Zierler  (while  experimenting  at  the  Hygi- 
enic Institute  at  Wartzburg),  the  discovery  of  a 
successful  application  of  electricity  for  the  destruc- 
tion of  bacteria  in  the  human  system,  the  announce- 
ment is  made  that  a  Canadian  physician,  and  a 
member  of  the  profession  in  Ottawa,  has  been  con- 
ducting for  some  time  careful  and  original  investi- 
gation of  the  influence  of  electricity  in  the  cure 
of  consumption,  and  quite  independent  of  the  an- 
nouncement respecting  Zierler.  The  practical  re- 
sults of  these  experiments  will  shortly  be  placed 
before  the  public. 

The  directors  of  the  Ottawa  Electric  company 
are  arranging  for  the  equipment  of  the  finest  electric 
station  in  the  Dominion.  They  have  just  closed  a 
contract  with  the  Stilwell-Bierce  and  Smith-Vaile 
company  of  Dayton.  Ohio,  for  the  wheel  plant  for 
the    new    station    at    the    Chaudiere    Falls,    Ottawa. 
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This  contract,  which  amounts  to  $30,000,  provides 
f.jr  units  of  1.150  horsepower  each,  and  when  the 
electric  plant  is  all  arranged  for  and  installed,  it 
will  make  one  of  the  most  up-to-date  electric-light 
as  in  America.  Other  large  contracts  are 
soon  to  be  awarded  by  the  company.  Three  im- 
mense generators,  each  with  a  capacity  of  15.000 
Indus  will  be  installed.  The  cost  of  the  station 
complete  will  be  in  the  vicinity  of  $300,000.  The 
work  of  construction  is  being  pushed  with  all  pos- 
sible speed,  in  order  to  have  the  station  ready  for 
operation   [or  next  winter's  business. 

The  building  of  the  immense  Canadian  pulp  plant 
at  Grand  Falls,  on  the  River  St.  John,  N.  B., 
which  is  to  be  operated  by  electricity,  and  111  which 
Senator  Proctor  of  Vermont  and  other  well-known 
Americans  are  interested,  is  now  an  assured  fact. 
The  plant  is  to  be  by  far  the  largest  in  the  world 
and  will  cost  $7,000,000.  The  plans  for  this  null 
ha\c  been  in  preoaration  for  two  years.  Its  capac- 
ity wili  be  too  tons  of  white  newspaper.  225  tons  of 
l-wood  pulp  and  175  tons  of  sulphite  pulp 
requiring  525  cords  of  wood  per  day.  The 
plant  will  furnish  employment  for  1.000  hands,  and 
a  small  city  is  expected  to  grow  up  where  now  is 
hut  a  -mail  country  town.  One-half  of  the  capi- 
tal required  will  be  furnished  by  Americans  and 
the  other  half  by  British  capitalists.  The  power 
.1  by  the  Grand  Kails  is  unlimited,  and  other 
■..-"....ill  lie  established,  either  at  this  spot  or 
near  by.  Twelve  miles  above  the  falls,  mills  for 
the  manufacture  of  pulp  and  various  products  of 
hard  and  soft  wood?  will  be  erected.  In  this  en- 
terprise several  well-known  men  are  interested, 
ng  Lord  Strathcona  and  Hon.  E.  R. 
Burpee  of  Bangor,  Maine.  The  electric  power  will 
be  generated  at  Grand  Falls  and  will  be  transmitted 
over  12  miles  of  wire.  Within  three  weeks  land  has 
been  purchased  for  the  sites  of  these  mills,  and  it 
is  expected  that  the  work  of  construction  will  soon 
begin. 

A  new  power  plant  has  been  constructed  by  the 
Metropolitan  Railway  company  of  Toronto.  Ont., 
and  the  length  of  this  company's  railroad  has  been 
more  than  doubled.  This  railroad  connects  at 
North  Toronto  with  all  the  tramway  lines  of  the 
city  of  Toronto,  and  takes  a  northerly  course  in 
ighi  line,  through  many  towns  and  villages. 
10  Newmarket,  30  miles  from  Toronto.  The  Wc-st- 
use  Electric  and  Manufacturing  company,  sup- 
plied the  electric  plant  and  railway  equipment,  also 
motors  for  freight  and  passenger  rolling  stock  and 
an  electric  locomotive.  The  company's  new  power 
house  is  at  Bond's  Lake,  18  miles  from  the  city  of 
Toronto,  and  is  operated  by  steam  power.  It  is 
projected  to  make  further  extensions  to  the  Met- 
ropolitan company's  lines,  and  one,  13  miles  long, 
is  already  under  construction.  The  plans  of  the 
pany  anticipate  a  time  when  a  large  central- 
power  station  will  be  necessary,  and  the  present 
generators  in  use  will  then  be  changed  to  rotary 
converters.  The  company  has  now  added  to  its 
siock  a  large  Baldwin-Westinghouse  electric  loco- 
motive, which,  in  future,  will  haul  railway  cars  di- 
rect from  the  lines  of  the  Canadian  Pacific  railway 
to  all  stations  upon  the  Metropolitan  company's 
n.     By  this   means  the  cost  of  transshipment 

,1   g 1-  to  any  point  in  the  United  States  will  be 

avoided.  The  locomotive  has  driving  wheels  33 
inches  in  diameter  and  weighs  57,000  pounds.  It 
is  equipped  with  four  50-horsepower  Westinghottse 
motors,  and  is  designed  to  run  at  a  speed  upon 
the  level  of  35  miles  an  hour,  hauling  cars  with 
an  aggregate   weight  of  60  tons. 

I  he  Grand  Trunk  Railway  company  is  making  an 
important  innovation  by  equipping  its  passenger- 
train  locomotives  with  electric-light  installations. 
One  of  the  large  type  of  passenger  locomotives  is 
now  at  work  on  the  Montreal  and  Portland,  Maine, 
right  serviie,  which  has  a  powerful  electric  head- 
light and  a  number  of  incandescent  lamps,  which 
have  been  placed  in  the  cab  of  the  locomotive  for 
the  purpose  of  lighting  the  gauges.  The  classifica- 
tion train-signal  lamps  are  also  electrically  lighted, 
ami  a  number  of  oiher  lamps  are  situated  over  the_ 
machinery  of  the  locomotive  for  the  purpose  of 
belter  inspection.  The  system  embodies  a  simple, 
independent  and  complete  equipment,  each  locomo- 
tive having  its  own  separate  and  distinct  steam 
engine  and  dynamo  for  generating  the  light.         W. 


Northwestern  Notations. 

Minneapolis,  June  16. — Actual  construction  has 
been  started  on  the  government  telegraph  line 
in. m  Port  Valdes  to  Fort  Egbert  on  the  Yukon,  in 
Alaska,  and  thence  to  St.  Michael. 

Tin  Edison  Electric  Light  company  has  paid  the 
city  of  Des  Moines.  Iowa,  $175.03,  as  one  per  cent,  oi 
its  gross  earnings  for  the  first  five  months  of  1900. 

The  La  Crosse  (.Wis.)  Street  Railway  company 
lias  been  granted  an  extension  of  its  franchise,  to 
permil  three  miles  of  additional  lines.  Work  will 
be  started  :ii  once. 

The  electric-light  company  al  Tipton.  Iowa,  placed 
orders  a  number  of  weeks  ago  for  poles  for  the 
new  system  of  street  lighting,  but  has  been  unable  to 
get  them  delivered. 

The  council  of  Fort  Madison,  Iowa,  has  cut  off 
over  20  street  lights.  The  manager  of  the  local  com- 
pany thinks  iliis  will  reduce  tin'  company's  income 
to  be-low  a  paying  basis,  and  contemplates  shutting 
the   plant   down. 

R  K.  Swan  has  brought  suit  against  the  Daven- 
porl   (Iowa)   Gas  and  Electric  company,  to  compel 


the  issue  of  certain  stock  to  him  which  he  claims 
to  have  bought,  lie  also  demands  that  the  company 
ii  ..impelled  to  exhibit  its  books  in  order  that 
plaintiff  may  know  the  value  oi  the  stock  and  the 
condition  of  the  company's  affairs.  He  charges  that 
the  Gas  and  Electric  company,  in  which  Walsh 
Bros,  are  large  stockholders,  has  made  an  agree- 
ment with  the  Consumers'  Gas  and  Electric  com- 
pany,  in  which  Walsh  Bros  are  also  large  stock- 
holders, to  make  a  pretended  sale,  the  purpose  of 
which  is  to  defraud  the  other  stockholders.  His 
complaint  makes  a  number  of  sensational  charges 
of  like  tenor. 

The  Twin  City  Rapid  Transit  company  has  been 
granted  a  franchise  for  a  street-car  line  in  South 
Stillwater,  Minn.  It  is  understood  that  the  com- 
pany will  start  construction  at  once  from  Stillwater. 

Kohei  Oivva,  an  electrical  engineer  for  the  gov- 
ernment of  Japan,  was  in  the  Twin  Cities  making 
inspection  of  the  improved  electrical  systems  in  use 
in  this  country.  He  expects  to  spend  two  months 
in  the  United  Stales,  investigating  the  telephone. 
telegraph  and  other  electrical  apparatus.  He  will 
go  to  Paris  in  August  as  the  Japanese  delegate  to 
tin-  International  Electrical  Congress.  Mr.  Oiwa 
will  recommend  to  his  government  the  use  of  the 
central-energy    system    for   telephone   service. 

The  council  of  Grand  Island,  Neb.,  proposes  to 
install   an  electric-lighting  plant. 

The  Butte  mine,  on  Deep  Creek,  near  Northport, 
Wash.,  has  placed  orders  for  a  complete  electric 
system  for  the  mine.  The  materials  have  been 
shipped  and  the  company  expects  to  start  the  mine 
in  operation  about  August  1st. 

The  county  supervisors  of  Marshall  County,  Iowa, 
have  concluded  to  install  a  lighting  plant  to  furnish 
light  for  all  the  county  buildings  at  Marshalltown. 
It  is  the  outgrowth  of  a  fight  which  has  been  waged 
against  the  local  company.  The  City  Council  sought 
to  make  a  schedule  of  rates  which  the  local  company 
will    not   accept. 

The  council  of  Centralia,  Wash.,  has  rejected  all 
bids  for  furnishing  a  new  dynamo.  It  is  under- 
stood that  the  council  will  lease  a  dynamo  for  the 
present,  to  avoid  complications  which  might  arise 
from  buying  a  machine  at  present. 

The  Wisconsin  Rapid  Transit  company  has  been 
incorporated  at  Fond  du  Lac,  Wis.,  by  H.  G.  Smith, 
C.  D.  Smith  and  R.  S.  Wilkins.  to  build  and  operate 
an  electric  passenger  and  freight  line.  The  capi- 
tal stock  is  $25,000.  It  is  said  to  be  in  the  interest 
of  an  east-shore,  inlerurban  line,  which  has  been 
projected  for  some  time,  to  connect  Fond  du  Lac 
and   Kaukauna. 

Six  street-car  men  recently  left  Duluth,  Minn.,  for 
St.  Louis.  They  were  all  men  who  came  to  Duluth 
during  a  strike  there  and  took  union  men's  places. 

The  city  of  Brainerd.  Minn.,  changed  its  30-light 
arc  machine  for  a  60-light  machine  and  paid  $150 
difference. 

The  Iowa  Electrical  association  was  formed  at 
Des  Moines  recently,  for  the  purpose  of  mutual 
benefit.  There  were  30  in  attendance  at  the  opening 
meeting. 

The  Gas  and  Electric  company  of  Mankato.  Minn., 
has  issued  bonds  for  the  purpose  of  improving  its 
electric-light  and  gas  systems. 

The  city  of  Granite  Falls.  Minn.,  has  bought  the 
Banner  mill  power  and  will  develop  it  for  the  op- 
eration of  the  electric-lighting  plant.  A  power  plant 
will  probably  be  erected  near  the  site  of  the  dam. 
and  a  new  dam  will  probably  be  constructed.       R. 


Water  and  Light  company.     The  case  will  be  heard 
June  251I1. 

The  Village  Board  of  Trustees  of  Peekskill,  N,  Y.. 
has  awarded  for  the  period  of  two  years,  from  July 
1,  1900,  the  contract  for  lighting  the  streets  of  Peeks- 
kill  to  the  Peekskill  Electric  Lighting  and  Power 
company.  


PERSONAL. 


A.  E.  Dobbs,  well  known  as  a  writer  on  tele- 
phone subjects,  has  accepted  a  position  with  the 
Federal  Telephone  company  of  Pittsburg. 

P.  McCulIough,  electrician  of  the  Toronto 
Railway  company  of  Toronto.  Ont.,  will  leave  that 
city  this  month  to  take  charge  of  the  electrical 
department  of  the  corporation  tramways  of  Liver- 
pool. England.  Mr.  McCulIough  will  superintend 
the  reconstruction  of  the  tramway  service  of  Liver- 
pool, which  has  heretofore  been  operated  by  horse- 
power, and  will  afterward  serve  the  corporation 
as  suoerintendent  of  the  electrical  department  in 
the   city. 

Thomas  H.  Crcden  of  Chicago  has  resigned  the 
superintendency  of  the  southern  district  of  the 
Commonwealth  Eleclric  company,  to  accept  a  posi- 
tion as  manager  of  the  electrical  department  of  the 
San  Francisco  Gas  and  Electric  company  of  San 
Francisco.  Cal.  Mr.  Crcden  has  been  connected 
with  the  Commonwealth  and  Chicago  Edison  com- 
panies for  over  eighl  years.  Lie  is  succeeded  by 
E.  D.  Alexander,  who  has  been  assistant  to  the 
comptroller  for  the  southern  district  of  the  Common- 
wealth company. 


ELECTRIC  LIGHTING. 

A  recent  incorporation  in  Illinois  was  the  Ferris 
Electric  company  of  Farmington,  Til  The  com- 
nanv  is  capitalized  at  $to.ooo  and  was  incorporated 
bv  William  J.  Ferris.  Jesse  Scribncr  and  Thomas 
Ferris. 

Judge  Tulhill  of  the  Lake  County  Superior  Court, 
Hammond,  Tnd,.  has  appointed  C.  D.  Davidson  of 
Whiting  as  receiver  of  the  East  Chicago  water  and 
light  plants,  pending  the  hearing  of  the  suit  to  set 
aside  the  transfer  of  these  plants  to  the  Lake  County 


ELECTRIC  RAILWAYS. 

The  Chicago  Tribune  estimates  the  average  num- 
ber of  passengers  carried  daily  by  the  Chicago  ele- 
vated-railroad systems  for  this  year  to  be  as  follows: 
South  Side,  70,000;  Metropolitan,  90,000;  Lake  street, 
42,000;  Northwestern,  50,000.  The  figures  for  the 
first  three  roads  are  based  on  the  daily  average  for 
the  first  five  months  of  1900,  while  those  for  the 
Northwestern  arc  estimated.  It  is  computed  that 
these  daily  averages  will  result  in  net  earnings  of 
5.1  per  cent,  on  the  South  Side,  3.66  per  cent,  on 
the  Metropolitan  and  3.2  per  cent,  on  the  North- 
western. 


AUTOMOBILES. 


Among  the  recent  applicants  to  receive  licenses 
to  operate  automobiles  in  Chicago  were  Charles  T. 
Yerkes  and  Charles  J.   Glidden  of  Lowell,   Mass. 

Arrangements  are  said  to  be  on  foot  for  the 
establishment  of  an  automobile  factory  in  Ottawa, 
Ont.  A  number  of  gentlemen  from  Toronto,  in- 
terested in  the  enterprise,  have  been  in  the  Ca- 
nadian capital  looking  over  the  ground.  The  es- 
tablishment will  be  the  Canadian  branch  of  an 
American  firm  engaged  in  the  manufacture  of  these 
vehicles. 

Professor  V.  L.  Emerson  of  Ottawa,  Ont.,  is 
said  to  be  at  work  on  what  he  claims  will  be  the 
fastest  and  most  powerful  automobile  ever  con- 
structed. The  machine  will  be  operated  by  a  hydro- 
carbon motor,  which,  it  is  expected,  will  develop 
between  30  and  40  horsepower.  The  weight  of  the 
automobile,  when  finished,  it  is  estimated,  will  be 
1,100  pounds.  The  pressure  at  the  point  of  explo- 
sion will  be  380  pounds,  and  the  gearing  will  be 
designed  for  a  speed  of  30  miles  an  hour.  If  neces- 
sary, Mr.  Emerson  claims  that  he  can  run  the  ma- 
chine  fully  60   miles   an    hour. 

M.  Charron,  the  French  expert  automobilist,  won 
the  James  Gordon  Bennett  international  cup  in  the 
race  from  Paris  to  Lyons.  Alexander  Winton,  the 
American  who  took  part  in  the  race,  broke  his  ma- 
chine and  retired  after  reaching  Orleans  with  much 
difficulty.  Charron,  holding  with  his  hand  one  of 
the  main  springs  of  his  auto-car,  reached  Lyons 
June  14th  at  12:23  p.  m.,  having  covered  the  course 
of  a  little  more  than  351  miles  at  a  rate  of  38V2  miles 
an  hour  for  the  entire  distance.  The  second  ar- 
rival in  the  race  was  Girardot,  and  none  of  the 
others  finished  because  of  accidents  to  their  ma- 
chines.    There   were    only   four   starters. 

An  electric  omnibus,  the  first  of  several  being 
built  for  use  on  the  streets  of  New  Haven,  Conn., 
and  manufactured  by  the  Woods  Motor  Vehicle 
company,  was  recently  tested  in  Chicago.  Several 
features  new  to  automobile  construction  are  em- 
bodied in  the  omnibus.  There  is  a  new  design  of 
motor  and  gear,  which  reduces  the  friction  and  is 
said  to  save  much  electrical  power.  A  special  feature 
about  these  omnibuses  is  that,  notwithstanding  they 
weigh  6,600  pounds  without  passengers,  it  is 
promised  that  they  will  run  10  miles  an  hour  with 
a  total  use  of  5%  horsepower.  Each  omnibus  carries 
24  passengers,  20  inside  and  four  on  top,  and  with 
one  charge  of  electricity,  it  is  said,  will  run  50 
miles,  having  four  different  speeds,  with  the  maxi- 
mum 10  miles  an  hour. 


PUBLICATIONS. 


A  catalogue  devoted  to  duplex  steam  pumps,  in- 
cluding different  styles  of  pressure,  fire,  tank  or 
light  service,  compound  boiler-feed,  plunger,  bilge 
or  circulating,  and  vertical  pumps,  has  been  issued 
bv  the  Dean  Bros.  Steam  Pump  Works  of  Indianap- 
olis,   Ind. 

A  handsome  pamphlet  of  the  Fort  Wayne  Elec- 
lric Works,  Fort  Wayne,  Ind.,  is  entirely  given 
up  to  illustrations  of  the  Wood  systems  of  electrical 
machinery  and  apparatus  for  light  and  power.  The 
pictures,  which  are  artistically  grouped,  in  full-page 
illustrations,  show  direct-current,  alternating-current 
and  arc-lighting  machinery,  arc  lamps  for  alternat- 
ing, direct  and  constant  currents,  arc-lamp  mech- 
anisms, armatures,  switchboards  and  supplies.  A 
portrait  of  James  J.  Wood,  inventor  and  designer 
of  the  Wood  systems,  is  also  given.  A  recent  bul- 
letin of  the  Fort  Wayne  Electric  Works  contains 
illustrated  descriptions  of  the  B.  &  B.  commutator- 
truing    devices. 

A  new  Arnold  bulletin  contains  an  address  on  the 
Arnold  system  of  power-station  construction  re- 
cently read  before  the  Chicago  Electrical  association 
by  Bion  J.  Arnold  of  Chicago.  This  paper  covers 
a  full  description  of  the  Arnold  system  and  its 
advantages  for  different  classes  of  power  plants.  It 
is  illustrated  with  drawings  and  reproductions  of 
photographs  of  the  plants  of  the  University  of  Mich- 
igan. Chicago  Board  of  Trade,  Imperial  Electric 
Light.  Heat  and  Power  company  of  St.  Louis.  Chi- 
cago Electric  Traction  company.  Chicago  and  Mil- 
waukee Electric  Railway  company,  and  many  other 
important    installations    for   which   the   system   has 
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been  adopted.  This  is  the  third  of  a  series  of  bul- 
letins being  published  by  the  Arnold  Electric  Power 
Station  company  of  Chicago,  descriptive  of  its  work. 


SPACE  TELEGRAPHY. 

Brigadier-general  Greely,  chief  signal  officer,  is 
said  to  have  directed  the  establishment  of  wireless- 
telegraph  stations  in  the  harbor  of  San  Francisco 
and  in  Porto  Rico  and  the  Philippines.  In  New 
York  harbor  it  is  possible  that  the  wireless-telegraph 
system  may  take  the  place  of  the  cable  connecting 
Fort  Hamilton  and  Fort  Hancock.  This  cable  was 
recently  found  to  be  cut  in  11  places.  It  is  desired 
to  connect  the  various  points  in  San  Francisco  har- 
bor at  which  guns  are  located.  Space  telegraphy, 
it  is  believed,  will  give  better  results  than  a  cable. 
In  Porto  Rico,  Crab  Island  will  be  connected  with 
some  port  on  the  coast  of  the  larger  island,  but  the 
establishment  of  the  stations  there  is  merely  in 
order  to  give  the  officers  of  the  army  an  opportunity 
to  learn  how  to  operate  the  system.  In  the  Philip- 
pines, it  is  said,  the  system  will  take  the  place 
of  the  heliograph,  which  now  flashes  messages  be- 
tween Corregidor  Island  and  Manila,  Bohol  and 
Cebu,  and  other  points. 


SOCIETIES  AND  SCHOOLS. 

It  is  announced  that  Lyman  C.  Smith  of  Syracuse, 
X.  V.,  has  expressed  his  intention  of  equipping 
Syracuse  University  with  an  engineering  building 
which  will  ultimately  cost  between  $500,000  and 
$750,000.  Chancellor  James  R.  Day  says  that  the 
new  department,  when  completed,  will  be  the  finest 
of  its  kind  in  New  York  state. 

The  theses  of  the  students  graduated  in  electrical 
engineering  at  the  University  of  Illinois  on  June 
13th  covered  the  following  subjects:  Design  of  a 
40-kilowalt  induction  generator,  life  and  efficiency 
tests  of  220-volt  incandescent  lamps,  a  study  of  the 
transformer  magnetic  circuit,  test  of  a  7V2-kilowatt 
synchronous  converter  and  the  design,  construction 
and  test  of  a  rectifier. 

The  twenty-eighth  annual  commencement  of  Ste- 
vens Institute  of  Technology,  Hoboken,  took  place 
in  that  city  on  June  "14th.  President  Henry  Morton 
of  the  institute  made  a  short  address.  Walton 
Clark,  general  superintendent  of  the  United  Gas 
Improvement  company,  delivered  an  address  to  the 
graduates,  of  whom  there  were  53.  The  degree  of 
mechanical  engineer  was  conferred  upon  the  gradu- 
ates by  S.  Bayard  Dod,  president  of  the  board  of 
trustees. 

The  thirtieth  annual  commencement  exercises  of 
the  Worcester  Polytechnic  Institute  were  held 
from  June  17th  to  21st.  Professor  Ira  N.  Hollis 
of  Harvard  University,  late  of  the  United  States 
Navy,  delivered  the  annual  commencement  lecture 
before  the  Washburn  Engineering  Society  on  June 


19th,  his  subject  being  "Armor  and  Guns."  On 
the  closing  day  the  commencement  address  was  de- 
livered by  Professor  Edward  S.  Morse,  member 
of  the  National  Academy  of  Sciences,  on  "Can  City 
Life    be    Made    Endurable?" 

At  the  meeting  of  the  Alumni  Association  of  the 
Rensselaer  Polytechnic  Institute  of  Troy,  N.  Y.,  on 
June  13th,  Charles  C.  Martin,  of  the  class  of  1856, 
the  chief  engineer  of  the  New  York  and  Brooklyn 
bridge,  was  elected  president  for  the  ensuing  year, 
and  J.  M.  Lockhart  and  W.  V.  Callery  of  Pittsburg 
and  Charles  J.  Rocbling  of  Trenton,  N.  J.,  were 
elected  vice-presidents.  The  announcement  was 
made  that  a  new  electrical  and  testing  laboratory 
would  be  completed  by  September  15th,  in  time  for 
next  year's  work.  At  the  commencement  exercises 
in  the  evening  the  address  was  delivered  by  Admiral 
W.  T.  Endicott,  chief  of  the  Bureau  of  Yards  and 
Docks,  United  States  Navy,  who  was  graduated  in 
the  institute  in  the  class  of  1S68. 


MISCELLANEOUS. 


A  permanent  injunction  has  been  issued  against 
Robert  T.  Lozier,  the  firm  of  Bullock  Electric  com- 
pany and  the  Bullock  Electric  Manufacturing  com- 
pany, enjoining  them  from  infringing  patent  No. 
401,085  for  a  magnetic  blow-out,  assigned  to  the 
Thomson-Houston  Electric  company. 

The  luminous  electrical  fountains  and  cascades 
of  the  Chateau  d'Eau  and  the  Palace  of  Electricity 
at  the  Paris  Exposition  were  displayed  for  the  first 
time  on  June  15th.  The  occasion  was  the  first  of 
a  series  of  Friday  evening  fetes  and  illuminations, 
and  was  attended  by  many  social  functions. 

A  method  of  testing  the  comparative  efficiency  of 
heat  insulators  was  recently  described  in  the  Pro- 
ceedings of  the  Royal  Society  of  London,  the  au- 
thors being  C.  J.  Lamb  and  W.  G.  Wilson,  and 
the  following  results  were  given:  Air  (no  baffle 
plates),  0.000200  conductivity;  pine  sawdust,  0.000242; 
pine  shaving,  0.000162;  brown  paper  (crumpled  up), 
0.C00167;  hair  felt  (broken  up),  0.000145;  hair  felt  in 
two  sheets,  one-half  inch  thick  each,  0.000106;  dry 
asbestos,  0.000297;  charcoal,  0.000150;  sand,  0.000740; 
rice  husks,  0.000:50;  kapok  (a  heat  insulator), 
0.000144;  kapok  (loose),  0.000122,  and  silicate  cot- 
ton, 0.000151. 


TRADE  NEWS. 

A  large  shipment  of  electrical  apparatus  has  been 
ordered  to  be  sent  from  Pittsburg  to  the  Cape 
Nome  gold  fields.  The  shipment  includes  dynamos 
and  motors,  250,000  pounds  of  insulated  wire,  125 
tens   of  bare  copper  wire  and   other   machinery. 

The  Perkins  Electric  Switch  Manufacturing  com- 
pany of  Hartford,  Conn.,  announces  that  Charles  I. 
Hills  has  terminated  his  connection  with  that  com- 
pany. After  July  1st  J.  E.  Way  will  represent  the 
Perkins     company,     in     connection     with     the     R. 


Thomas   &  Sons  company,  at  39   Cortlandt   street, 
New  York  city. 

Reduced  rates  will  be  in  effect  for  the  Northwest- 
ern Electrical  association  convention  at  Waupaca, 
Wis.,  commencing  June  26th,  via  the  Wisconsin 
Central  railway.  Convenient  trains  at  convenient 
hours  will  leave  Central  Station,  Twelfth  street  and 
Park  row,  Chicago,  every  day.  Further  information 
may  be  obtained  by  applying  to  G.  K.  Thompson, 
of  the  Central  Passenger  association,  230  Clark  street, 
Chicago,  or  to  James  C.  Pond,  general  passenger 
agent,  Milwaukee,  Wis. 

BUSINESS. 

The  Electric  Appliance  company,  Chicago,  an- 
nounces that  it  has  perfected  arrangements  so  that 
users  of  Circular  Loom  may  expect  quick  shipments, 
regardless  of  the  size  of  their  orders. 

During  the  last  winter  the  B.  F.  Sturtevant  com- 
pany of  Boston  has  been  perfecting  its  designs  and 
completing  its  full  line  of  electric-propellor  ventilat- 
ing fans  for  moving  air  against  moderate  resist- 
ance. These  fans  range  in  ordinary  sizes  from  18- 
inch  to  60-inch,  and  are  provided  with  direct-con- 
nected enclosed  electric  motors.  In  order  to  meet 
the  summer  demand  for  these  fans  the  electrical 
department  of  the  Sturtevant  company  is  being 
worked  to  its  full  capacity,  and  even  then  cannot 
keep  up  with  orders. 

Those  who  were  at  the  telephone  convention  in 
Cleveland  last  week  and  enjoyed  the  steamboat  trip 
on  the  lake  will  recollect  the  novel  spectacle  that 
met  their  gaze  when  the  voyagers  left  the  vessel  and 
made  their  way  from  the  dock  to  the  cars  in  Cleve- 
land. They  will  remember  the  burning  of  a  minia- 
ture edifice  and  the  extinguishment  of  the  fire  by 
the  quick  use  of  a  small  amount  of  "Kilfyre."  It 
will  also  be  called  to  mind  that  just  about  the 
time  the  fire  was  over  and  the  crowd's  applause  had 
died  out  there  was  heard  the  rumbling  of  wheels 
and  the  tooting  of  whistles,  and  up  came  the  Cleve- 
land fire  department.  All  this  was  strictly  as  it 
should  have  been.  But  the  rumor  is  now  rife  to 
the  effect  that  General  C.  Henry  Barney,  manager 
of  the  electrical  department  of  the  Monarch  Fire  Ap- 
pliance company  of  New  York,  under  whose  di- 
recting this  Kilfyre  conflagration  spectacle  had  been 
arranged,  had  in  some  mysterious  manner  used  his 
"pull"  with  the  Cleveland  fire  department.  The 
sensation  produced  was  worthy  of  the  effort.  Gen- 
eral Barney  is  now  on  a  western  trip  and  he  is 
meeting  with  much  success  in  the  introduction  of 
"Kilfyre"  among  the  electrical  companies  in  the 
United  States.  "Kilfyre,"  as  is  well  known,  is  a 
dry,  fluffy,  powder-like  extinguisher,  whose  chief 
and  most  valuable  characteristic  is  its  remarkable 
feature  in  the  extinguishment  of  fires  without  the 
moisture  so  fatal  to  almost  every  kind  of  electrical 
apparatus,  particularly  telephone  and  other  switch- 
boards. 


ILLUSTRATED   ELECTRICAL   PATENT  RECORD. 


65i>336.  Electric-railway  Axle.  Henry  M.  Brinck- 
erhoff  and  James  S.  Doyle,  Chicago,  111.  Ap- 
plication filed  August  7,    1S99. 

In  a  railway  truck  are  combined  an  axle  having  an 
enlarged  portion  or  fillet  extending  for  a  portion  only  of 
the  leDgtn  thereof,  a  driving  gear  and  traction  wheel,  one 
of  which  has  an  extended  hub  forming  a  seat  for  the 
•-other,  and  both  of  which  through  the  medium  of  the  hub 
are  mounted  upon  the  enlarged  portion  of  the  axle. 


NO.   651,350. 

651,342.  Commutator-truing  Device.  Edgar  D. 
Carr,  Akron,  Ohio.  Application  filed  March 
7,  1900. 

In  the  device  are  an  arm  arranged  to  be  adjustably  se- 
cured to  the  dynamo  bousing  at  substantially  a  right  angle 
with  the  axis  of  the  armature  shaft,  parallel  guideways 
transverse  to  and  arranged  to  slide  on  the  arm,  bearing  a 
sliding  carriage,  a  tool  post  thereon,  and  a  screw  in  the 
guideways  to  move  the  carriage. 


Issued  June  12,   igoo. 

651.343.  Electric  Railway.  Theophilus  P.  Chandler, 
Philadelphia,  Pa.  Application  filed  March  10, 
1900. 

A  relatively  heavy  electric  conductor  or  cable  suspended 
at  long  intervals  by  supports  is  combined  with  a  light 
conductor  arranged  parallel  to  the  heavy  conductor  or 
cable  and  connecting  flexible  suspension  devices  for  sup- 
porting the  light  conductor  directly  from  the  heavy  con- 
ductor at  short  intervals  and  loosely  attached  to  the  heavy 
conductor  whereby  it  may  rotale,  and  insulators  fixedly 
attached  to  the  ii  ,-tn  conductor  and  jointed  to  the  flexible 
suspension  devices. 

651,350.  Electric  Railway.  William  Grunow,  Jr., 
Bridgeport,  Conn.  Application  filed  February 
17,   1809. 

A  contact  system  is  provided  with  collectors  having  in- 
dependent-contact terminals,  a  controller  and  battery 
having  independent-contact  terminals  and  a  manually 
operated  switch  constructed  to  engage  alternate  sets  of 
the  terminals  to  change  the  circuit  of  the  collectors  with- 
out altering  the  direction  of  the  supply  current.  (See  cut.) 

651,361.  Electric  Telegraphy.  Isidor  Kitsee,  Phila- 
delphia, Pa.,  assignor  to  Charles  E.  Wilson, 
Philadelphia,  Pa.  Application  filed  May  20, 
1899. 

The  space-telegraphy  apparatus  described  comprises  a 
lending  station,  part  of  the  generating  devices  of  which 
ire  located  at  or  near  the  ground,  and  adapted  to  generate 

ses  of  comparatively   low  intensity,  the  other  part   of 


651.362.  Space  Telegraphy.  Isidor  Kitsee,  Phila- 
delphia, Fa.,  assignor  to  Charles  E.  Wilson, 
Philadelphia,    Pa.     Application  •  filed    May    20, 

1899. 

In  a  space-telegraphy  system  there  are  an  automatic 
sending  station  consisting  of  a  buoy  provided  with  means 
for  supplying  the  current,  means  for  interrupting  the  cur- 
rent, means  for  automatically  sending  prearranged  signals 
and  means  for  transforming  the  currents  into  currents  of 
the  necessary  high  intensity. 

651.363.  Method  of  Transmitting  Electric  Im- 
pulses. Isidor  Kitsee,  Philadelphia,  Pa.,  as- 
signor to  Charles  E.  Wilson,  Philadelphia,  Pa. 
Application  filed  May  20,  1899. 

The  method  of  transmitting  messages  with  the  aid  of 
currents  of  high  intensity  is  described.  It  consists  in 
opening  the  shunt  of  a  secondary  of  an  inductorium  form- 


ing part  of  the  transmitting  circuit  in  accordance  with  the 
signs  or  signals  to  be  transmitted. 

651,381.     Lubricator.     Frank    M.    Peters,    Chicago, 
111.     Application  filed  October  24,   1S98. 

An  oil  cup  or  lubricator  is  described  which  consists  of 
a  reservoir,  an  opening  through  which  oil  is  adapted  to 
pass  from  the  reservoir  to  the  part  to  be  oiled,  a  valve  10 
close  the  opening  provided  with  a  valve  stem,  an  elec- 
tromagnet bracketed  upon  the  outside  of  the  cup,  and  a 
lever,  one  end  of  which  is  attached  to  the  armature  of  the 
electromagent  and  the  other  end  of  which  is  adjustably 
attached  to  the  valve  stem,  the  lever  being  pivoted  in  the 
wall  of  the  cup. 


NO.    651,361. 

651,396.  Production  of  Chromium  Oxide.  Ernest 
A.  G.  Street,  Paris,  France.  Application  filed 
July  8,  1899. 

The  process  of  manufacturing  chromium  hydroxide  from 
a  solution  of  an  alkali  metal  chromate  or  bichromate  con- 
sists in  pissing  an  electric  current  from  a  suitable  anode 
through  the  solution  to  a  mercury  cathode  while  the  tem- 
perature of  the  solution  is  maintained  at  about  70  degrees 
centigrade. 
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651401.    Trolley.    John     II.     Walker,     Lexington, 
Ky.     Application    filed   July    28,    1S99. 

The  invention  comprises  a  trolley-pole  harp,  a  trolley 
wheel  mountr  i  Id  the  upper  end  of  the  harp,  the  harp 
being  open  adjacent  to  the  trolley  wheel  and  its  sides  ex- 
panded, and  a  guide  device  pivotally  mounted  adjacent  to 
the  trolley  wheel  and  the  upper  ends  of  which  are  arranged 
10  drop  by  gravity  into  the  expanded  portion  of  the  harp. 

j.  Dental  Motor.  Oscar  If.  Pieper  and  Al- 
phonse  F.  Pieper,  Rochester.  X.  V.  Applica- 
tion  filed   March    1.    1900. 

The  inventors  describe  the  combination  with  a  support- 
ing bracket,  the  motor  frame  pivoted  at  top  and  bottom  to 
the  bracket  to  swing  in  a  horizontal  plane,  and  haviog  the 
tubular  extension  and  the  shaft  operating  in  the  extension, 
of  the  radius  arm  movable  around  the  extension,  and  the 
spring  connected  to  the  extension  and  arm  for  elevating 
the  latter. 

Electrode    for   Secondary   Batteries.     Paul 
1".   Ribbe,  Charlottenburg,  Germany.    Applica- 
■     filed    February   28,    1899. 

In  electrode  plates  are  combined  a  lead  plate  having 
wide  bars  along  its  edges  and  at  intermediate  points  and 
having  also  smaller  ribs  in  its  body  of  the  shape  of  a 
rhomb  or  square,  the  outer  edges  of  all  of  the  bars  and 
ribs  lying  En  the  same  planes  with  the  side  faces  of 
the  lead  plate  and  two  plates  consisting  of  insulating 
iuatert.il  the  plates  having  perforations  registering  with 
the  openines  in  the  lead  plate  and  the  lead  plate  having 
openings  through  which  the  two  plates  are  pressed  and 
joined  to  make  an  integral  whole. 


NO.    651  672 

'-[.472.  Electrical  Appliance  for  the  Cure  of  Deaf- 
ness. William  J.  Tindall,  New  York,  N.  Y. 
Application  filed  February  8,   1S99. 

A  therapeutical  appliance  for  the  alleviation  of  deafness 
combines  a  solid  body  or  core  and  a  sleeve  surrounding 
and  imbedded  into  the  same,  the  parts  alternatively  con- 
sisting of  an  anode  or  a  cathode  and  being  of  a  form 
adapted  for  introduction  into  the  meatus  of  a  human  ear, 
whereby  when  the  device  is  coated  with  an  exciting  agent 
galvanic  action  will  take  place. 

651,473.  Electric-light  Dimmer.  Frank  E.  Wood- 
ford,  Appleton,  Wis.  Application  filed  Septem- 
ber J'>,   1898. 

Combined  iu  the  apparatus  are  a  non-conducting  base, 
a  metallic  shell  or  casing  secured  thereto  and  rising 
therefrom,  an  incandescent  electric  lamp,  a  suppotting 
tube  secured  to  the  lower  end  thereof  and  extending  down 
into  the  shell  or  casing  and  adapted  to  move  up  or  down 
therein,  a  resistance  coil  secured  to  the  lower  end  of  the 
tube,  a  circuit  wire  connecting  the  coil  with  one  terminal 
of  the  filament  of  the  lamp,  a  contact  spring  bearing  on 
the  shell  or  casing  and  connected  to  the  other  terminal  of 
the  filament,  a  contact  spring  bearing  on  the  coil  and  cir- 
cuit wires  connected  to  the  casing  and  to  the  contact 
spring  which  bears  on  the  coil. 

I  1,476.  Secondary  or  Storage  Battery.  Owen  T. 
Bugg,  Jr.,  New  York,  N.  Y.,  assignor  to  the 
1  tited  States  Battery  company.  New  York, 
\\   \,    Application  filed  July  11,  1899. 

The  cell  consists  of  a  conducting  containing  vessel  con- 
stituting one  pole  thereof,  together  with  a  positive  elec- 
trode contained  therein,  in  combination  with  a  negative 
elee'rode  and  one  or  more  sealing  partitions  located  in  the 
upper  end  of  the  cell  and  adapted  to  hold  the  negative 
electrode  in  place,  together  with  a  sealing  medium  and 
vent  openings  in  the  partitions  for  permitting  of  the  free 
escape  of  gas. 

651,483.  I'M"  or  Conduit  for  Electrical  Conductors. 
Edwin  T.  Greenfield,  New  York,  X.  Y.  Ap- 
plication filed   December   18,   1899. 

The  pipe  or  conduit  is  composed  of  two  or  more  spirally 
wound  strips  of  metal,  one  of  which  is  corrugated  in  the 
ditection  of  its  length,  the  strips  being  so  united  together 
as  to  give  permanent  rigidity  thereto. 

;.  Junction  Box  for  Electrical  Conductors. 
Edwin  T.  <  in  en  field,  New  York,  X.  Y.  ap- 
plication  filed   February  8,   1900. 

A  two-part  junction-box  is  described,  the  base  of  which 
is  provided  with  means  for  securing  it  to  a  wall  or  ceiling 
and  openings  for  admitting  the  ends  of  inleading  con- 
duits. There  are  lugs  or  projections  adjacent  to  the  open- 
ings for  securing  the  ends  of  the  conduits  thereto. 

651,498.  Electric  Arc  Lamp.  Emile  Bonhivers, 
Levallois-Perret,  France.  Application  filed 
January  2,   1000. 

The  lamp  has  a  refractory  block  or  mantle  consisting  of 
a  composition  of  pulverized  quartz,   raw  and  baked    clay, 


and  boric  acid,  the  block  having  the  form  of  a  plano- 
concave lens  and  being  rendered  incandescent  by  the 
flame  of  the  lamp  and  thereby  increasing  the  illuminating 
power  of  the  latter. 

651,524.  Fleet  ric  Kail  way.  Augost  Casazza,  11  o- 
boken,  X.  J.     Application  filed  June  10,   1899, 

In  the  railway  are  a  power  conductor  and  a  switch  con- 
ductor both  constructed  in  sections,  a  feeder,  connections 
from  the  feeder  to  the  power-conductor  sections,  a  switch 
controlling  each  of  the  connections,  each  switch  being 
connected  in  series  with  two  adjacent  switch-conductor 
sections,  devices  located  upon  the  train  for  conveying  the 
current  from  the  power  conductor  to  the  motor,  a  source 
of  electricity  located  upon  the  train,  and  means  carried 
by  the  train  for  connecting  the  source  of  electricity  suc- 
cessively with  the  sections  of  the  switch  conductor. 

651,540.  Automatic  Telephone  Switch.  Robert  T. 
Wall.  Laurel  Springs,  N.  J.  Application  filed 
April  u,  1900. 

A  telephone  switching  device  connected  with  a  receiver 
hook  and  arm  is  described. 

651,545.  Telegraphic  Transmitting  Apparatus.  John 
Gardner,  Knott  End,  England.  Application 
filed  April  J.   1900. 

In  the  apparatus  are  combined  a  continuously  rotating 
main  spindle,  a  pinion  on  the  main  spindle,  a  swing  frame 
pivotea  on  the  main  spindle,  a  spindle  in  the  swing  frame 
parallel  with  the  main  spindle  and  geared  therewith,  a 
transmitting  wheel  or  disk  on  the  swing-frame  spindle, 
and  a  contact  maker  operated  by  the  transmitting  wheel  to 
open  and  close  the  telegraphic  circuit. 

051,561.  Switch  for  Overhead-ti olley  Tracks.  Paul 
F.  Werner,  Springfield,  Mass.  Application  filed 
April  12,  1900. 

Combined  with  two  interrupted  converging  lines  of 
track  are  a  switch  member  adapted  to  swing  in  a  vertical 
plane  into  and  out  of  a  position  of  registration  with  one  of 
the  tracks,  and  a  second  switch  member  adapted  to 
swing  in  a  horizontal  plane  into  and  out  of  a  position  of 
registration  with  the  other  of  the  tracks,  whereby  the 
members  may  constitute  a  continuation  of  each  of  the 
tracks. 

651,575.  Trolley.  Frank  A.  Merrick,  Johnstown, 
Pa.,  assignor  to  the  Loiain  Steel  company  of 
Pennsylvania.  Application  filed  September  14. 
1899- 

The  combination  of  a  base-plate  rigidly  secured  to  the 
roof  of  a  car,  and  an  elongated  horizontally  extending  arm 
pivotally  secured  thereto,  a  trolley  pole  pivoted  at  its 
lower  portion  in  the  arm,  and  having  an  upward  rearward 
projection,  an  elongated  Bat  or  leaf  spring  secured  at  its 
rear-end  portion  to  the  rear-end  portion  of  the  arm.  and  a 
loose  connection  between  the  opposite-end  portion  of  the 
spring  and  the  projection  on  the  pole. 

651,595.  Electric  Switch.  William  Ely,  Providence, 
R.  I.     Application  filed  February  5,  1898. 

In  the  switch  combined  with  a  pivoted  contact  member, 
and  an  actuating  lever  mounted  independently  of  the  con- 
tact member  upon  a  pivot  axis  common  to  both,  are  a  spring- 
controlled  slide  or  key  fitted  in  the  lever  for  locking  the 
lever  and  contact  member  together,  and  means  for  moving 
the  key  against  the  resistance  of  its  controlling  spring. 

651,597.  Electric  Welding.  Richard  Eyre,  Johns- 
town,   Pa.     Application    filed    August    II,    189S. 

The  method  of  electric  weldiug  coas'.sts  in  passing  the 
heating  current  through  contacting  surfaces  of  the  two 
articles  to  be  united,  concentrating  the  beat  at  portions  of 
the  articles  adjacent  tothe  contacting  surfaces  between  the 
points  where  the  union  is  to  be  made  and  making  the  ac- 
tual union  between  unexposed  portions  of  the  articles. 

651,602.  Brake  Mechanism  for  Electric-railway 
Cars.  Frank  W.  Garrett,  Johnstown,  Pa.,  as- 
signor to  the  Loiain  Steel  company  of  Penn- 
sylvania.    Application  filed  September  16,  1S99. 

The  inventor  describes  the  combination  of  a  controller 
frame  or  casing,  the  drum  therein,  a  rotary  shaft  upon 
which  the  drum  is  loosely  mounted,  a  clutch  device  for 
connecting  the  drum  and  shaft,  a  notch  plate  and  pawl  for 
determining  the  working  positions  of  the  drum,  co-operat- 
ing stops  on  the  drum  and  casing  arranged  to  come  into 
operative  engagement  to  positively  lock  the  drum  at  a 
certain  poiot  to  each  side  of  its  range  of  operative  posi- 
tions, and  a  brake-actuating  chain  connected   to  the   shaft. 

651,610.  Machine  for  Covering  Wires  or  Cables 
with  Loose  Fibers  Suitable  for  Insulation. 
Franklin  S.  Randall.  Wilkesbarre,  Pa.,  assignor 
of  one-half  to  William  G.  Harding,  Wilkes- 
barre;  Pa.     Application  filed  January  10,   1900. 

In  a  machine  for  covering  wires  or  cables  with  strips  of 
loose  fiber  (called  "sliver")  without  winding  or  twisting 
the  fiber  are  combined  a  stationary  tube  in  which  the 
sliver  is  preliminarily  folded  around  the  wire,  a  short  tube 
having  a  bore  partly  conical  and  straight  the  rest  of  its 
length,  a  head  or  plate  carrying  the  short  tube  and  means 
for  revolving  the  head  or  plate. 

651,664.  System  of  Electrical  Distribution.  Albert 
S.  Hubbard,  Belleville,  N.  J.,  assignor  to  the 
I  rould  Storage  Battery  company,  New  York. 
N.  V.     Application  filed  April  9,   1900. 

The  combination  with  generating  means,  and  a  con- 
sumption circuit  supplied  therefrom,  of  a  storage  battery 
connected  to  the  circuit,  a  booster  in  the  battery  connec- 
tion, and  a  counter- electromotive-force  generator  con- 
nected in  circuit  with  the  field  magnet  of  the  booster,  and 
responsive  to  the  load  in  the  consumption  circuit. 

651,672.  Electric  Elevator.  Alonzo  B.  See,  New 
York,  \\  Y.,  assignor  to  himself  and  Walter 
L.  Tyler,  New  York,  N.  Y.  Application  filed 
November  3,  1899. 

The  inventor  describes  the  combination  of  an  electric 
machine  adapted  to  run  either  as  a  motor  or  generator,  a 
speed  controller  for  the  machine  consisting  of  a  traveling 
switch  arm  and  two  sets  of  electrical  contacts  arranged  in 
succession  along  the  path  of  movement  of  the  arm,  one  of 
the  sets  controlling  the  machine  when  acting  as  a  motor 
and  the  other  controlling  it  when  acting  as  a  generator,  a 
moving  member  connected  with  the  electric  machine  to 
be  driven  therewith,  means  for  varying  the  motion  of  the 
moving  memberj  and  means  whereby  such  variation  will 
cause  the  traveling  switch  arm  of  the  speed  controller  to 
move.     (See  cut.) 

651.674.  Automatic  Cab  Signal.  Hermann  Sladel- 
mann,  Jr.,  Apolda,  Germany.  Application  filed 
October   5,    1890. 

In  a  signaling  apparatus  for  railways  combined  with  a 
switch  point,  and  a  catch  located  at  a  distance  from  the 
switch   point  and  movable   therewith,  are   signal  mechan- 


ism carried  on  a  locomotive  and  comprising  a  movable 
indicator,  an  electromagnet  having  its  armature  arranged 
as  a  latch  for  locking  the  indicator,  a  bell-crank  lever  pro- 
jecting from  the  locomotive  and  adapted  to  be  engaged 
and  rocked  by  the  catch  that  is  movable  with  the  switch 
point,  an  electrical  connection  between  the  bell-crank 
fever  and  the  electromagnet,  a  pull-rod  mechanically  con- 
necting the  bell-crank  lever  with  the  indicator  latch,  an 
electric  contact  supported  adjacent  to  the  bell-crank  lever, 
and  a  battery  having  one  pole  connected  with  the  contact 
and  its  other  pole  connected  with  the  electromagnet, 
whereby  the  indicator  is  released  both  mechanically  and 
electrically. 

65 1 ,68o.  Electric-battery  Attachment.  Henry  B. 
Ware  and  Chauncey  C.  Cornell,  Wymore.  Neb. 
Application    filed    November  23,    1899. 

In  an  electric  battery  is  a  tray  of  insulating  material 
supported  between  the  elements  of  the  battery,  the  tray 
haviog  a  central  upward  projection  engaging  and  support- 
ing the  upper  element,  the  projection  bein^  hollow  and 
perforated. 

65 1 ,  695.  Contact  for  Incandcsccnt-lamp  Bases, 
etc.  Waldo  C.  Bryant.  Bridgeport,  Conn.,  as- 
signor to  the  Bryant  Electric  company,  Bridgc- 
port,  Conn.  Application  filed  December  13, 
1898. 

The  contact  consists  of  a  tubular  portion  passing 
through  an  opening  and  secured  thereto  by  flanging  one 
end  of  the  tube. 

651,697.  Electric-current  Shunting  Device.  Ed- 
ward R.  ClifT,  New  York,  N.  Y.,  assignor  of 
one-half  to  Frederick  W.  Wise,  New  York, 
N.  Y.     Application  filed  January  4,  1900. 

Standards  or  supports,  each  of  which  is  provided  with 
open  bearings,  are  combined  with  a  sirip  of  non-conduct- 
ing material,  spools  or  rollers  respectively  mounted  in  the 
bearings  for  carrying  this  strip  of  non-conducting  ma- 
terial, and  a  contact  supported  from  the  standards  or 
supports  for  contact  with  one  side  of  such  non-conducting 
strips;  also  a  secoad  contact  pivoted  to  the  standards  or 
supports  and  adapted  to  be  swung  into  contact  with  the 
opposite  side  of  the  non-conducting  strip  to  co-operate 
with  the  first-mentioned  contact,  or  upward  theref  rora  to 
permit  of  the  removal  of  the  non-conducting  strip  with  its 
supporting  spools  or  rollers. 

651718.  Method  of  Electrically  Treating  Ores  of 
Nickel,  etc.  Henri  Leleux,  Paris.  France,  as- 
signor to  La  Compagnie  Electrometallurgi(pie 
des  Procedes  Gin  et  Leleux,  Paris,  France. 
Application  filed  June   12,   1899. 

The  described  method  of  electrically  treating  nickel, 
cobalt,  silver,  lead,  and  copper  ores,  for  obtaining  the 
required  metal  without  any  preliminary  roasting  or  fusion, 
consists  in  placing  the  ore  to  be  treated  into  contact  with 
electrodes  of  a  metal  whose  heats  of  combination  with  the 
con-metallic  constituents  of  the  ore  which  contains  the 
metal  to  be  liberated  are  higher  than  the  heats  of  the 
metal  to  be  liberated,  and  then  passing  through  the  elec- 
trodes and  ores  an  electric  current  acting  only  as  a  source 
of  heat  for  bringing  the  ore  to  such  a  temperature  as  to 
cause  the  suitably  chosen  metal  of  one  of  the  electrodes 
to  unite,  by  exothermic  reaction,  with  the  metals  that  are 
associated  with  the  particular  metal  to  be  liberated. 


NO.    651,733. 

651,733.  Electric  Arc  Lamp.  William  F.  Wcgner, 
West  Superior,  Wis.,  assignor  of  three-fourths 
to  Daniel  E.  Ford,  Henry  J.  Connor  and  Her* 
vcy  W.  Dietrich,  West  Superior,  Wis.  Appli- 
cation  filed   March   12,    1900. 

In  the  lamp  are  a  movable  carbon  holder  suspended 
from  a  spring,  a  solenoid,  a  core  suspended  thereii  by  a 
spring,  and  an  electric  circuit  operating  on  the  springs  to 
raise  one  side  oT  the  carbon  holder  and  to  lower  the  oppo- 
site side  of  the  holder  to  clamp  the  carbon  and  establish 
the  arc  between  the  carbons.    (See  cut.) 

651,771.  Electrical  Measuring  Instrument.  Ernest 
C.  Rimington,  Loudon,  England.  Application 
filed   January   27,    1900. 

In  combination  in  the  instrument  are  a  flat  spring  fixed 
to  a  base-board  at  one  end,  and  free  to  move  at  the  other 
end  drawn  into  or  carrying  a  light  indicating  point,  a  coil 
carrying  the  electrical  current  to  be  measured  fixed  to  the 
base-board,  a  metallic  projection  from  the  spriog  adapted 
to  enter  and  be  attracted  into  the  body  of  the  coil  in  pro- 
portion to  current  passing  through  the  coil,  and  a  cali- 
brated scale  on  the  base-board  to  indicate  the  amount  of 
the  transverse  deflection  of  the  spring  under  the  magnetic 
attraction. 

651,777.  Electro- therapeutic  Apparatus.  Fred  H, 
Brown.  Chicago,  III.  Application  riled  Novem- 
ber 19,    1S9S.     Renewed   May    14.   1900. 

The  apparatus  combines  an  induction  coil  having  pri- 
mary and  secondary  circuits,  a  series  of  rheotomes  or 
variable-contact  pieces,  tuned  or  adapted  to  vibrate  in 
harmony  with  each  other  and  switches  for  shunting  the 
primary  or  secondary  current  at  will  into  the  circuit  having 
the  electrodes  connected  therewith. 
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Alternating  -  current     Street-  Lighting 
Plant  at  Downer's  Grove. 

Downer's  Grove,  III.,  is  a  village  of  between  3,000 
and  3,500  population,  situated  about  21  miles  west 
of  Chicago.  The  municipal  authorities  of  the  vil- 
lage had  endeavored  for  over  eight  years  to  secure 
means  for  installing  a  satisfactory  lighting  system 
in  the  streets  and  were  finally  successful  when  the 
present  electric-lighting  plant  was  completed  and 
put  in  operation  on  May  12th  of  this  year.  As  an 
example  of  a  modern  lighting  system  for  a  sub- 
urban village  the  following  description  of  the  in- 
stallation may  prove  of  interest: 

The  plant  was  built  as  an  addition  to  the  village 
waterworks  or  pumping  station.  The  addition  con- 
sisted of  an  extension  24  feet 
wide  and  60  feet  long  across 
the  front  of  the  old  pumping 
station.  The  east  part  of  the 
addition  served  to  enlarge  the 
engine  and  pump  room,  the 
west  end  being  used  for  addi- 
tionalboiler  space.  The 
building,  as  completed  and 
shown  in  Fig.  3,  is  constructed 
of  pressed  brick,  with  stone 
trimmings. 

A  new  stack,  15  feet  of 
which  is  of  brick  and  no  feet 
steel,  with  a  48-inch  flue,  was 


The  electric-lighting  plant  was  installed  for  the 
purpose  of  lighting  the  streets  and  supplying  a 
commercial  lighting  service.  In  the  business  dis- 
trict and  more  densely  populated  sections  of  the 
village  are  located  21  2,000-candlepower  enclosed- 
arc  lamps.  These  lamps  are  of  the  series  alternat- 
ing-current type  and  consume  6.5  amperes.  They 
were  manufactured  by  the  Manhattan  General  Con- 
struction company  of  Newark,  N.  J.  The  lamps  are 
suspended  over  the  center  of  the  streets  in  the 
standard  way,  with  galvanized-steel  span  wires,  as 
shown  in  Fig.  2. 

The  regulation  of  the  lamps  is  effected  at  the 
station  by  a  Manhattan  regulator,  which  consists  of 
an  automatic-regulating  resistance  coil  in  series  with 


light  to  the  outlying  districts  of  the  town,  and 
consists  of  So  30-candlepower,  3.5-ampere  incandes- 
cent lamps'  in  series.  These  are  special  lamps  man- 
ufactured by  the  General  Electric  company.  The 
sockets  are  provided  with  fusible  cut-outs,  which 
short-circuit  the  sockets  in  case  of  accident  to  the 
lamps.  On  the  main  switchboard  in  the  power 
house  is  one  of  the  General  Electric  company's 
C  R  regulators,  which  is  so  designed  that,  in  con- 
nection with  an  ammeter,  the  engineer  is  enabled 
to  maintain  a  constant  pressure  throughout  the  sys- 
tem. The  incandescents  are  suspended  over  the  cen- 
ter of  the  streets  by  mans  of  the  Cutter  system  of  sus- 
pension. This  system  consists  of  a  convex  reflector 
mounted  on  a  small  'wooden  cross-arm,  which  is  in 
turn  suspended  from  the  side 
poles  by  means  of  two  parallel 
wires.  This  suspension  enables 
the  lamp  to  be  held  in  a  per- 
fectly perpendicular  position 
and  makes  the  diffusion  of 
light  equal  in  all  directions. 

The  feeder  circuits  radiating 
from  the  switchboard  at  the 
power  house  carry  a  voltage 
of  2,200  and  comprise  the  arc 
circuit,  the  street  incandescent 
circuit  and  a  commercial  cir- 
cuit. At  present  about  1,200 
i6-candlepower,     no-volt     in- 


Fig.  2.    Arc-lamp  Suspension.  Fig.  1.    Engine  Room. 
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Fig.  3.     Power  House. 


constructed,  the  old  brick  stack  shown  in  the  picture 
being  discarded.  Two  new  60-inch  by  16-foot  fire 
tubular  boilers,  manufactured  by  the  Phoenix  Iron 
Works  of  Meadvillc,  Pa.,  were  installed  to  supple- 
ment the  two  60 -inch  by  14-foot  tubular  boilers  al- 
ready in  use.  The  new  boilers  are  equipped  with 
McClave-Brooks  rocking  grates. 

The  pumping  equipment  includes  a  Laidlaw- 
Dunn-Gordon  duplex  pump,  which  forces  the  water 
from  a  large  surface  reservoir  to  a  stone  water  tower 
in  the  south  part  of  the  town.  The  water  is  all  taken 
from  deep  drive-wells,  and  is  lifted  by  a  deep-well 
pump  or  compressed  air,  supplied  by  an  air  com- 
pressor in  the  engine  room,  to  the  reservoir.  A 
pressure  of  from  20  to  25  pounds  is  maintained  in 
the  water  mains. 


the  lamps.  A  single  coil  is  swung  at  one  end  of 
a  lever  arm,  so  that  by  moving  vertically  it  will 
enclose  more  or  less  of  the  middle  leg  of  an  upright 
"W"  core,  the  other  legs  acting  to  complete  the 
magnetic  circuit.  At  the  opposite  end  of  the  lever 
arm  is  a  weight,  which  overbalances  the  weight  of 
the  coil,  so  that  normally  the  coil  is  held  'in  the 
upper  position.  The  action  of  the  weight  holds  the 
coil  in  equilibrium,  when  the  desired  current  is  flow- 
ing through  the  circuit.  Thus  far  the  regulator  is 
said  to  have  proved  very  satisfactory.  By  its  use 
it  is  possible  to  operate  the  entire  number  of  lamps 
or  all  but  two  can  be  cut  out  and  the  current  con- 
sumption will  remain  the  same. 

The     incandescent      street-lighting      system,      or 
"blinker"    system,    as    it   has   been    called,    supplies 


candescent  lamps  are  connected  to  the  commercial 
service.  These  are  about  equally  distributed  through- 
out the  city  and  the  demand  for  additional  service 
is  said  to  be  rapidly  growing.  The  service  is  en- 
tirely on  a  meter  basis.  The  feeder  circuits  com- 
prise about  30  miles  of  weatherproof  copper  wire, 
put  up  on  cedar  poies,  with  cross-arms  and  glass 
insulators. 

The  switchboard  at  the  power  house  consists  of 
two  panels  of  blue  Vermont  marble.  Upon  it  are 
mounted  the  switches  and  instruments  for  operat- 
ing the  entire  plant.  Crouse-Hinds  switches  and 
Garton  lightning  arresters  are  used,  and  the  in- 
struments, of  the  Whitney  type,  comprise  a  volt- 
meter and  an  ammeter  on  the  generator  circuit  and 
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one  ammeter  on  each  of  the  arc  and  incandescent 
street  circuits. 

The  generator  is  a  single-phase,  90-kilowatt  Gen- 
eral Electric  alternator  and  gives  a  pressure  of  2.200 
volts,  with  7.200  alternations  and  60  cycles.  The 
exciter,  which  is  belted  to  the  generator,  is  a  Gen- 
eral Electric  1.5-kilowatt,  125-volt  machine,  n 
ing  at  1900  revolutions  a  minute.  The  generator 
is  belted  to  a  side-crank,  non-condensing,  single- 
cylinder  engine,  manufactured  by  the  Buckeye  En- 
gine company  of  Salem,  Ohio.  The  engine  lias  a 
cylinder  13  inches  in  diameter,  with  a  16-inch  stroke 
and  is  rated  at  125  horsepower  at  a  speed  of  240 
1  evolutions  a  minute.  It  is  operated  at  present  at 
about  200  revolutions  a  minute.  The  steam  pressure 
carried  is  100  pounds. 

In  Fig.  1,  an  illustration  of  the  engine  .room,  the 
switchboard  is  seen  at  the  left,  the  Manhattan  regu- 
lator being  placed  above  it  on  a  shell.  The  engine 
and  generator,  with  exciter,  are  shown  at  the  right. 
Other  apparatus  of  the  station  comprises  an  open 
Cochrane  feed-water  heater,  steam  separators  of 
the  same  make  and  a  Knowles  single-cylinder,  out- 
side-packed, double-plunger  feed  pump.  A  hand- 
some appearance  is  given  to  the  engine  room  by 
the  silver  finish  with  which  all  ironwork  of  the 
pumps,  engine,  generator,  etc.,  is  coated.  This 
finish  is  the  same  that  has  been  adopted  by  the 
United  States  government  for  all  its  marine  work. 
It  is  a  durable  color,  easy  to  keep  clean,  and  makes 
an  engine  room  considerably  lighter  than  the  ordi- 
nary finish. 

John  T.  Burke  of  Omaha,  Neb.,  was  the  geperal 
contractor  ior  the  plant,  which  was  erected  at  a 
cost  of  $16,000,  and  Charles  A.  Chapman  of  Chicago 
was  the  consulting  engineer  for  the  village  and  de- 
signed the  system. 


Complimentary  Dinner  to  Mr.  Thomas 
H.  Creden. 
Mr.  Thomas  H.  Creden,  late  superintendent  of 
the  Commonwealth  Electric  company  of  Chicago  for 
the  southern  district  has  left  this  city  to  take  the 
position  of  manager  of  the  electric-lighting  depart- 
ment of  the  San  Francisco  Gas  and  Electric  com- 
pany. To  signalize  this  event,  about  40  of  his  as- 
sociates in  the  Chicago  Edison  and  Commonwealth 
Electric  companies  tendered  Mr.  Creden  a  com- 
plimentary' dinner  at  the  Chicago  Athletic  associa- 
tion on  Monday  evening,  June  25th.  The  tables 
were  beautifully  decorated  with  plants,  flowers  and 
incandescent  lights  and  were  arranged  in  the  shape  of 
three  interlaced  circles.  L.  A.  Ferguson,  general 
superintendent  of  the  Chicago  Edison  company, 
acted  as  toastmaster,  and  everyone  present  had 
some  word  of  advice  or  good-cheer  for  the  depart- 
ing gue.-t.  The-  speakers  down  on  the  programme 
were  S.  M.  Bushnell.  J.  B.  Lukes,  F.  R.  Jenkins, 
George  H.  Lukes,  E.  H.  Cheney,  J.  F.  Gilchrist, 
J.  J.  Abbott,  O.  J.  Bushnell,  J.  W.  Ferguson,  P. 
Junkersfeld,  C.  G.  Y.  King,  W.  L.  Abbott,  W.  G. 
Carlton  and  II.  E.  Niesz.  Mr.  Creden  made  a 
suitable  acknowledgment  of  the  many  words  of  ad- 
vice and  caution  which  were  given  to  him,  and 
expressed  his  sincere  appreciation  of  the  attentions 
oi  his  friends.  The  dinner  was  a  very  pleasant  af- 
fair and  was  happily  carried  out  in  every  detail. 
Every  man  present,  except,  perhaps,  the  central  fig- 
ure, united  in  the  consciousness  that  Mr.  Creden 
had  had  such  a  send-off  as  he  rightfully  deserved. 
The  gathering  was  a  fitting  expression  of  the  high 
appreciation  in  which  the  guest  of  the  evening  is 
held,  not  alone  by  the  Chicago  Edison  men,  but  by 
all  his  other  friends  and  acquaintances  in  Chicago. 


Electric  Train     Lighting    on    Pere    Mar- 
quette Railroad. 

The  parlor  car  Saginaw  of  the  Pere  Marquette 
railroad  makes  1  daily  trip  from  Bay  City  to  De- 
troit and  return.  Its  electrical  equipment  consists 
of  a  Gould  car-lighting  dynamo,  with  a  maximum 
continuous  running  capacity  of  250  amperes  at  40 
volts.  This  dynamo  is  suspended  from  the  body  oi 
the  ear  on  a  sliding  carriage  and  is  belted  to  the 
car  axle.  The  output  of  the  dynamo  is  varied  by 
tightening  or  loosening  the  belt,  which  is  effected 
by  moving  the  sliding  carriage  from  inside  of  the 
car.  The  storage-battery  equipment  consists  of  two 
sets  of  storage  batteries,  each  of  14  15-plate  element 
cells,  having  a  capacity  of  300  ampere-hours.  These 
elements  are  mounted  in  individual  lead-lined  wooden 
boxes,  the  top  of  each  being  closed  by  a  cover  and 
a  rubber  gasket.  The  batteries  were  manufactured 
ii    1  iould  Storage  Battery  company  of  New  York. 

The  car  is  lighted  by  44  25-volt  incandescent 
lamps,  arranged  in  fi  ur  circuits.  The  normal  work- 
ing current  of  the  dynamo  is  80  amperes,  which  cur- 
rent is  maintained  constant  at  all  speeds  between 
25  and  60  miles  an  hour.  The  tension  of  the  belt  is 
adjusted  once  a  week  to  give  this  output,  and  should 
the  car  become  side-tracked  and  the  batteries  be- 
come  totally  discharged,  by  tightening  the  belt  and 
causing  the  dynamo  to  generate  its  maximum  ca- 
pacity of  250  amperes,  the  porter  can  quickly  re- 
charge them. 

The  operation  of  the  system  is  as  follows:  When 
the  car  is  standing  slill  01  moving  at  a  speed  below 
25  miles  an  hour  the  lights  are  supplied  by  the 
two  sets  of  batteries  in  multiple.     At  speeds  of  25 


miles  an  hour  and  over,  the  dynamo  is  cut  into 
1  by  means  of  a  mechanical  governor.  The 
lights  in  this  case  arc  supplied  by  the  dynamo  cur- 
rent, which  also  supplies  sufficient  current  to  keep 
the  batteries  fully  charged.  In  order  to  preserve 
constant  voltage,  one  set  of  batteries  is  allowed  to 
discharge  slightly  en  the  lighting  circuit.  When 
the-  ear  starts  on  its  teturn  trip  the  connections  are 
automatically  reversed  and  the  battery  which  has 
been  discharging  on  the  lighting  circuit  is  connected 
directly  to  the  dynamo,  and  the  battery  which  was 
connected  directly  to  the  dynamo  is  connected  to 
the  lighting  circuit.  A  hand-switch  is  provided  in 
the  car,  so  that  should  the  car  run  in  one  direction 
at  all  times,  the  porter  can  by  moving  this  switch 
change  the  connections.  A  third  point  is  provided 
on  this  switch,  so  that  should  any  accident  happen 
to  the  dynamo  the  porter  can  cut  it  totally  out  of 
circuit  and  connect  the  lamps  to  the  two  sets  of 
batteries  in  multiple.  This  will  give  a  storage  ca- 
pacity of  about  10  hours  with  all  the  lights  burning. 
This  car  has  been  in  operation  for  a  year. 


The  First  Submarine  Cable.' 

By  W.  F.  Brapshaw,   Jr. 

The  first  successful  application  of  submarine  teleg- 
raphy undoubtedly  was  due  to  Cyrus  W.  Field  of 
New  York.  But  the  idea  and  the  first  practical 
application  of  it,  as  Mr.  Field  himself  has  generously 
acknowledged,  must  be  credited  to  John  Boyd  Sleeth, 
a  Tennessee  Riyer  steamboat  captain. 

Captain  Sleeth  was  born  at  Allegheny.  Pa..  No- 
vember, 21,  1826,  and  died  at  Paducah,  Ky.,  March 


THE  FIRST  SUBMARINE  CABLE. 

12,  1895.  For  several  years  he  was  on  one  of  the  old 
"broadbow"  boats  that  plied  on  the  Mississippi  and 
Ohio  rivers.  Then  he  settled  at  Paducah  and  in 
1845  was  in  the  employ  of  Mr.  Tal  S.hafner,  who 
had  charge  of  the  telegraph  line  at  Paducah  which 
connected  St.  Louis  and  Nashville.  The  Ohio,  at 
Paducah,  is  something  over  a  mile  in  width,  that 
being  the  point  of  its  confluence  with  the  Tennessee. 
The  rivers  meet  at  an  acute  angle,  and  the  backbone 
ridge  between  them  breaks  opposite  the  city  into  two 
islands.  It  was  by  means  of  one  of  these  islands  that 
Mr.  Shafner  found  it  possible  to  run  his  line  across 
both  rivers.  He  erected  tall  staffs,  one  on  the  Ken- 
tucky shore  at  Paducah,  another  on  the  islands  ,and 
a  third  on  the  Illinois  shore.  The  wires  of  the  line 
across  the  Ohio  at  Paducah  were  strung  upon  lofty 
poles  high  above  the  stacks  of  passing  steamers, 
which  cleared  the  line  in  low-water  seasons,  but 
struck  the  sagging  wires  and  tore  them  down  when 
the  rivers  rose.  Great  difficulty  was  experienced 
in  keeping  the  wires  sufficiently  high  and  taut  to 
avoid  such  accidents.  Young  Sleeth  knew  some- 
thing of  the  principles  of  insulation,  and  the  idea 
of  laying  an  insulated  wire  across  the  river  bed 
occurred  to  him.  His  idea  was  received  with  some 
skepticism  by  Mr.  Shafner  until  he  proved  its  feasi- 
bility by  experiment.  About  a  year  later  the  local 
management  consented  to  let  him  make  the  experi- 
ment of  running  an  insulated  wire  across  the  river. 
The  work  of  insulating'  the  wire  was  slow  and  un- 
certain; little  was  known  about  insulating  materials, 
and  the  workmen  were  "day"  laborers,  entirely  ig- 
norant of  the  nature  of  the  task,  who  had  to  be 
watched  incessantly.  One  of  the  eye-witnesses, 
Captain  Wes  Cooksey,  has  given  the  following  de- 
scription of  the  manufacture  of  the  first  submarine 
cable: 

The  wire  chosen  for  use  as  the  cable  proper,  one 
strand,  was  stretched  along  the  float  and  wrapped 
first  with  canvas,  such  as  was  then  used  for  roofing 
steamers.  The  canvas  had  been  soaked  thoroughly 
in  hot  pine-tar  pitch.  The  covering  process  was 
continued  until  the  wire  was  about  half  an  inch  in 
diameter  and  then  it  was  guarded  by  a  wire  of 
a  slightly  smaller  size,  this  being  placed  parallel,  as 
is  now  the  custom.  It  was  then  wrapped  by  loose 
coil  with  another  wire  of  the  same  size.  The  num- 
ber of  wires  laid  parallel  to  the  cable  outside  of  the 
canvas  insulation  was  18.  The  cable  was  made  in 
sections,  which  were  joined  before  being  laid.  Just 
how  long  it  took  to  complete  the  insulation  is  not 
known,  but  it  was  several  months.  The  cable  was 
over  a  mile  long,  and  when  laid  was  reeled  off  from 
the  end  of  a  large  "broadbow"  boat  in  tow  of  a 
steam  craft.     The  work  of  laying  was  attended  with 

£ •  difficulty,  and  required  several  days.     The  first 

test  was  very  successful,  and  the  wires  worked  ad- 
mirably lor  several  weeks;  then  the  pitch  insulation, 
of  course,  became  watcrsoaked,  and  the  cable  began 
to  "stick,"  as  the  operators  say,  and  was  soon 
abandoned  as  worthless.  But  the  idea  had  proven 
practicable,  provided  a  better  insulation  could  be 
found.  Some  months  later  Mr.  Field  sent  a  repre- 
sentative to  Paducah  to  see  Mr.  Sleeth.  An  offer 
was  made  him  to  continue  his  investigations  and 
form  a  partnership.  Mr.  Sleeth  was  then  in  very 
moderate  circumstances  and  had  to  decline  the  offer. 

1.  From  the  Scientific  American. 


The  local  management  went  back  to  the  overhead 
wire,  and  the  unsuccessful  cable  was  soon  forgotten. 
Mr.  Sleeth  returned  to  boating,  and  was  soon  after 
made  captain  of  a  Tennessee  River  steamer.  He 
fought  through  the  Civil  War  in  the  Confederate 
service,  under  General  Roddy,  and  came  out  a  cap- 
tain. After  the  war  he  went  back  to  the  river. 
Strange  to  say,  he  never  patented  his  cable,  or  made 
any  attempt  to  do  so,  but  abandoned  it  entirely  after 
the  first  failure.  Mr.  Robert  Sleeth  of  Pittsburg, 
Pa.,  wrote  to  Mr.  Field  in  1S91,  asking  him  about 
the  truth  of  the  report  of  his  having  sent  a  repre- 
sentative to  sec  the  captain,  Mr.  Sleeth's  brother, 
and  discuss  the  idea  of  an  insulated  cable.  Mr. 
Sleeth  has  the  letter  Mr.  Field  wrote  in  reply,  ac- 
knowledging the  facts  as  stated. 

About  three  years  ago  the  end  of  the  cable  was 
found  on  the  Kentucky  side  of  the  Ohio  River,  dur- 
ing the  low  water  in  August,  and  the  accompanying 
illustration  is  a  photographic  reproduction  of  a  piece 
filed  off  and  now  in  the  possession  of  Mr.  James 
B.  Sleeth  of  Paducah.  son  of  Captain  Sleeth. 


COMMUNICATIONS. 


Preservation  of  Poles. 

To  the   Editor  of  the  Western   Electrician: 

For  the  information  of  a  large  number  of  persons 
who  have  written  to  me  for  information  in  relation 
to  the  preservation  of  poles,  you  may  publish  this 
letter  if  you  desire  to  do  so. 

First — Char  the  pole  for  from  four  to  six  feet 
on  the  butt  end,  one-fourth  inch  from  the  sur- 
face. 

Second — Mix  one  gallon  of  25  per  cent,  crude 
carbolic  acid  with  five  gallons  of  coal  tar.  Of  this 
mixture  put  on  one  or  two  coats  after  the  pole  is 
dried  out;  it  should  not  be  put  on  when  the  pole 
is  green.  The  decay  of  all  poles,  except  red  cedar,  is 
caused  by  worms  boring  into  the  poles.  This  prep- 
aration will  kill  all  eggs  or  worms  which  may  be 
in  the  poles  and  prevent  others  from  being  deposited. 
J.    C.    DUNCAN. 

Knoxville,    Tenu.,   June    19,    1900. 

First    Electric-lighting    Plant   at   Cape 
Nome. 

To  the  Editor  of  the  Western  Electrician: 

The  accompanying  illustration  shows  the  first 
electric-lighting  plant  used  at  Cape  Nome,  Alaska. 
The  plant  was  installed  by  the  writer  for  the  Wild 
Goose  Gold  Mining  and  Trading  company.  It  was 
successfully  operated  from  the  24th  of  last  December 


FIRST   ELECTRIC-LIGHTING    PLANT   AT   CAPE   NOME. 

to  the  following  March,  but,  owing  to  the  scarcity 
of  coal,  which  was  sold  at  $125  a  ton,  had  to  be  shut 
down. 

The  dynamo  is  a  compound-wound,  direct-current 
machine,  giving  36  amperes  at  115  volts,  with  a  speed 
of  1,826  revolutions  a  minute.  It  was  built  by  Roth 
Bros.  &  Co.  of  Chicago.  The  engine  was  constructed 
by  the  Marine  Iron  Works  of  Chicago,  and  is  of 
the  marine  type,  with  a  cylinder  four  inches  long 
by  four  inches  in  diameter. 

The  complete  outfit  has  given  perfect  satisfaction 
and  is,  to  the  best  of  the  writer's  knowledge,  the 
farthest  northwest  of  any  similar  plant  on  the  con- 
tinent. L.  L.  Lane  is  manager  of  the  Wild  Goose 
Gold  Mining  and  Trading  company,  and  he  had  his 
dwelling  and  store  brilliantly  illuminated  when  the 
plant   was   in   operation. 

H.  HAMILTON  KNOX. 

Nome,  Alaska,  May  29,  1900. 
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Advantages   of   Recording  Wattmeters 

on  Switchboards.1 

By  W.   Worth  Bean. 

For  the  past  three  years  recording  wattmeters 
have  been  used  on  the  switchboards  of  the  St. 
Joseph  and  Benton  Harbor  Electric  Railway  and 
Light  company,  and  the  following  advantages  may 
be  summed  up   from  their  use: 

In  the  first  place,  it  enables  the  central-station 
manager  to  make  contracts  with  the  coal  dealers 
and  mine-owners  in  an  intelligent  manner,  because 
the  output  from  the  station  in  kilowatts  is  shown 
every  24  hours,  thereby  giving  each  grade  or  qual- 
ity of  coal  an  equal  test.  No  coal  dealer  can  laud 
the  virtues  of  his  coal  above  that  of  his  competitor. 
It  puts  at  rest  all  vague  statements  concerning  the 
quality  of  the  coal,  making  it  stand  upon  its  actual 
merits  and  test,  and  showing  to  the  central-station 
manager  whether  it  is  best  to  use  mine  run,  screen 
lump  or  slack,  and  proving  which  can  be  used  to 
the  best  advantage  in   each  particular  station. 

Next,  the  fireman  understands  before  using  the 
coal  that  the  meters  on  the  switchboard  are  going 
to  give  actual  results  of  his  firing,  making  super- 
fluous any  statements  of  the  fireman  with  regard 
to    inferior   coal    cr   heavy   loads. 

It  will  further  show  that  the  employe  who  pro- 
duces the  best  results  with  the  least  amount  of  coal 
consumed  is  the  one  who  should  draw  the  most 
money.  Then,  given  the  proper  fuel  and  firing, 
a  test  for  engines  is  necessary,  in  order  to  show 
that  the  engineer  is  not  responsible  for  any  possible 
waste. 

The  electrician  must  see  that  the  proper  speeds 
in  his  generators  and  dynamos  are  kept  up  by  hav- 
ing a  sufficient  ste^m  pressure  at  all  times,  the  engi- 
neer furnishing  it  to  him  for  the  varying  loads. 
Then,  with  the  proper  connections  from  machine 
to  switchboard  current  is  furnished  at  the  most 
economical  price  to  the  meter.  The  given  amount 
of  current  leaving  the  switchboard  being  known  to 
the  station  manager,  he  is  enabled  to  tell  if  his 
current  is  wasted  in  motors,  transformers,  lamps 
or  wire  connections. 

A  further  advantage  to  be  derived  from  meters 
would  be  to  have  all  central-station  switchboards 
equipped  with  them,  where  records  could  be  taken 
monthly,  and  comparisons  made  with  plants  in  that 
locality,  for  the  purpose  of  showing  still  greater 
economy,    if  possible. 

I  consider  the  meter  on  the  central-station  switch- 
board a  most  indispensable  instrument,  because 
properly  looked  after  it  is  conducive  to  the  great- 
est economy  in  fuel,  in  firing,  in  engine  and  dynamo, 
all  of  which,  combined,  will  produce  the  necessary 
economy  at  the   meter. 

The  cost  of  meters  is  a  mere  bagatelle,  as  com- 
pared to  the  saving  in  coal  alone. 

After  my  experience  with  them,  I  would  strongly 
advise  that  all  central  stations  adopt  meters  on  their 
switchboards,  for  their  own  advantage  and  economy. 
Discussion. 

W.  B.  Baker  of  Waupaca:  What  is  the  usual 
discrepancy  between  the  wattmeter  on  the  switch- 
board and  the  combined  wattmeter  on  the  system? 

Mr.  Bean :  Our  plant  is  a  combination  plant, 
and  we  are  cursed  with  flat  rates,  as  well  as  having 
meter  rates,  and  I  could  not  give  you  a  proper  an- 
swer to  your  question,  because  part  of  my  current 
goes  to  a  flat-rate  load  and  part  to  a  meter-rate 
load. 

Mr.  Baker:  Under  those  circumstances,  then, 
how  would  you  detect  a  loss  on  3'our  line? 

Mr.  Bean:  That  can  be  detected,  but  the  im- 
portant thing  is  to  get  the  current  started  out  of 
the  station  in  an  economical  manner.  Our  plant  is 
a  combination  one,  giving  a  railway  service  at  500 
volts,  motors  500  volts,  alternating  current,  and 
distributed  from  one  city  to  the  other,  and  supplying 
incandescent  lamps,  alternating  arcs,  old  multiple 
and  series  arcs,  and  long-burning  arcs.  That  is 
our  combination  plant,  and  to  give  the-  difference 
between  the  station  switchboard  wattmeter  and  the 
customers'  wattmeters  would  be  exceedingly  diffi- 
cult. 

Mr.  Baker:  Do  you  employ  the  wattmeter  on 
3rour    railway    system    too? 

.Mr.  Bean:  I  use  a  wrattmeter  for  every  machine 
in  the  station.  I  have  a  50-light  Thomson-Houston 
machine,  a  75-light  Thomson-Houston  machine,  a 
120-light  Brush  machine,  all  arc;  one  1,000-light  al- 
ternator, two  2,000-light  alternators,,  three  250- 
horsepower  compound  condensing  engines.  Two 
engines  are  connected  to  the  57-foot  line  shaft.  One 
of  the  engines  on  the  end  of  the  line  shaft  is  con- 
nected to  a  multipolar  go-kilowatt  generator,  old- 
type,  and  one  225-kilowatt  generator,  new-type, 
running  at  425  revolutions,  and  a  meter  for  each 
circuit  is  on  the  switchboard,  showing  the  output 
in   current  from  the   station. 

F.  A.  Copeland  of  La  Crosse:  The  plant  with 
which  I  am  connected  keeps  the  output  in  amperes 
at  the  station,  and  we  also  have  the  record  on  con- 
sumers' meters.  We  have  a  few  contracts,  and 
have  a  meter  on  them  also,  so  that  we  know  the 
exact  amount  of  current  that  we  put  out  and  the 
exact  amount  of  current  that  we  receive  pay  for. 
The  loss  will  run  anvwhere  from  20  to  35  per  cent. 
Our  loss  averages  about  27  per  cent.,  which  is.  I  be- 
lieve, a  fair  average  showing.  As  I  understand  it.  we 
meter  everything:,  wheiher  on  contract  or  not.  So.  if 
a  man  is  on  contract  we  know  iust  exactly  what  he 
is  using-.     We  have  no  recording  wattmeter  at  the 

1.  Read  before  the  Northwestern  Electrical  association,  at 
Waupata,  Wis.,  June  26,  1900. 
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station.  We  keep  the  record  in  the  old-fashioned 
way  by  putting  down  the  number  of  amperes  every 
15  minutes,  and  come  pretty  close  to  it  that  way. 
We  do  not  get  it  perfectly  accurate,  but  pretty  close. 

Louis  A.  Ferguson  of  Chicago:  We  found  on 
trial  in  our  larger  plant  in  Chicago  that  the  watt- 
meter system  suggested  was  unnecessary,  as  our 
load  is  very  regular  and  practically  a  full  load  at 
all  times.  But  I  can  very  readily  see  that  in  rail- 
way plants,  where  the  load  fluctuates  about  400 
or  500  amperes  in  a  very  short  time,  wattmeters 
would  be  exceedingly  useful,  and,  in  fact,  neces- 
sary, to  get  an  accurate  determination  of  the  load. 

There  was  one  question  asked  by  a  gentleman 
here  a  few  moments  ago  regarding  the  difference 
in  the  readings  of  the  station  recording  wattmeters 
and  the  wattmeters  on  the  customers'  premises.  In 
the  large  Edison  stations  it  is  found  that  the  dif- 
ference is  practically  18  to  20  per  cent.  That  is. 
there  is  a  loss  of  18  or  20  per  cent,  of  energy  which 
is  unaccounted  for.  Of  course,  it  is  partially  due 
to  the  loss  on  the  line  and  the  balance  is  unaccounted 
for.  In  alternating  stations,  where  the  ampere- 
meters and  voltmeters  are  used  on  the  switchboard, 
the  difference  may  be  as  high  as  50  per  cent.,  but 
with  wattmeters  on  the  switchboard  and  at  the 
customers'  premises,  it  is  not  so  large,   of  course. 

.Mr.  Copeland:  You  would  not  consider  it  very 
bad  then  to  lose  from  25  to  30  per  cent,  for  a  small 
station,  covering  a  pretty  large  territory,  using  the 
three-wire  system,  ever  a  territory  1%  to  1%  miles 
square? 

Mr.  Ferguson:  I  should  think  in  a  direct-current 
station,  25  per  cent,  would  be  as  large  as  you  should 
have.  Otherwise,  you  might  suspect  someone  of 
stealing  your  current  from   you. 

T.  F.  Grover  of  Fond  du  Lac:  Have  any  of  the 
gentlemen  made  any  experiments  far  enough  so 
that  the  central  stations  generally  could  get  to- 
gether and  know  how  many  watts  per  pound  of 
coal  they  can  produce  in  the  different  stations? 
Most  of  the  gentlemen  with  whom  I  have  spoken 
and  who  use  wattmeters  do  not  appear  to  keep 
those  records,  although  I  know  some  of  them  that 
do:  but  I  think  that  if  there  was  a  record  kept  by 
all  stations  of  the  watts  per  pound  of  coal,  a  great 
many  of  us  could  find  out  whether  we  were  throw- 
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of  Mr.  Ferguson's  station,  of  course,  would  cut  it 
out  of  our  list,  but  I  would  like  to  be  able  to  find 
the  smaller  stations  that  would  compare  with  ours, 
and  I  think  if  we  could  get  together  on  this  point 
it  would  be  an  advantage  all  round,  because  we 
could  all  see  where  we  were  losing;  and  I  should 
say  that  if  one  of  our  small  central  stations  run- 
ning on  similar  conditions  with  another  could  get 
200  watts  out  of  a  pound  of  coal  and  the  other  sta- 
tion only  half  that,  that  the  information  would  be 
very  interesting. 

Our  coal  varies  a  great  deal  in  price,  and,  in 
fact,  we  have  to  job  it  wherever  we  can,  but  I 
think  on  an  average  we  will  run  about  eight  mills 
a  pound  with  condensing  engines.  We  have  both 
types  of  boilers.  We  have  been  using  the  ordinary 
tubular  boilers,  but  are  now  installing  different 
boilers.  One  of  our  engines  is  compound,  high- 
speed, and  we  have  a  cross-compound,  low-speed 
tandem.  We  use  Youghiogheny  screenings,  for 
which  we  have  paid  all  the  way  from  $1.85  to  $3.65. 

Mr.  Copeland:  I  am  using  Youghiogheny  lump 
coal  and  we  have  four  engines.  One  of  them  is  a 
compound  condensing.  That  is  only  run  from  the 
lighting-up  time  in  the  evening  till  about  10  o'clock. 
The  others  are  just  straight  engines  to  run  con- 
densing. Our  coal  is  $440,  and  it  costs  us  just 
about  a  cent  a  pound  now.  If  the  engines  were 
all  compound  we  would  get  down  to  about  eight 
mills. 

Frank  McMaster  of  Chicago:  In  arriving  at 
these  figures  do  you  take  into  account  the  expense 
of  having  one  of  your  compound  condensing  en- 
gines lying  idle,  as  compared  with  a  high-speed  en- 
gine? 

Mr.  Copeland:  We  estimate  the  cost  under  all 
conditions  for  a  length  of  time — not  for  an  hour, 
but,  say,  for  a  month. 


Electric  Pumping  Machinery. 

By  Frank  C.  Perkins. 

Electrically  driven  pumps  have  been  made  the 
subject  of  much  careful  study,  both  for  operation 
with  direct-current  and  alternating-current  motors. 
Special    designs    have    been    made    by    the    leading 
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Barr  Duplex  Pump. 


Fig.  2.    Worthington  Horizontal  Triples  Pump. 


Fig.  4.     Knowles  Duplex  Sinking  Pump. 
Fig.  3.     Blake  Vertical  Triplex  Pump.  Fig.  5.     Smith-Vaile  Vertical  Triplex  Pump. 
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ing  a  lot  of  coal  away  or  doing  good  with  it,  and 
I  would  like  to  ask  Mr.  Bean  if  he  has  figured  out 
the  watts  per  pound  of  coal. 

Mr.  Bean:  I  have  the  records  at  home.  We 
have  a  street-lighting  contract  with  St.  Joseph  and 
one  with  Benton  Harbor,  and  meter  records  for 
both  towns.  We  have  a  commercial  arc  circuit 
for  both  towns  and  a  meter  on  each  circuit.  I 
have  those  records  in  my  station. 

Mr.  Ferguson :  In  Chicago  for  the  last  four  or 
five  years  we  have  been  keeping  the  cost  per  kilo- 
watt-hour of  the  fuel  in  all  of  our  stations,  keeping 
it  daily,  so  that  we  know  every  morning  just  ex- 
actly what  it  costs  per  kilowatt-hour  at  any  given 
station  the  day  before.  In  that  way  we  are  en- 
abled to  follow  very  closely  the  operation  of  the 
station.  In  most  of  our  stations  we  have  recording 
wattmeters  on  the  switchboards,  but  not  in  larger 
stations,  for  the  reason  that  the  amperemeters  and 
the  voltmeters  read  so  closely  to  the  recording  watt- 
meters that  it  is  unnecessary  to  use  the  wattmeters 
on  the  switchboards.  We  made  an  interesting  con- 
tract two  years  ago,  for  a  supply  of  coal  for  one 
year,  and  in  that  contract  we  were  guaranteed  that 
the  cost  per  kilowatt-hour  of  our  fuel  should  not 
exceed  a  certain  amount.  Now,  if  we  could  buy  our 
coal  on  that  basis  all  the  time,  we  would  be  in 
splendid  position.  Unfortunately  for  us,  one  year 
was  sufficient  for  the  coal  operator,  and  we  have 
never  been  able  to  make  a  contract  like  that  since. 

Mr.  Grover:  We  do  keep  a  record  every  day,  as 
Mr.  Ferguson  says,  of  not  only  the  watts  per  pound 
of  coal,  but  the  cost  of  coal  per  kilowatt.    The  size 


pump  manufacturers  to  cover  the  requirements  of 
hydraulic-elevator  service,  mine  service,  waterworks 
supply,  fire  protection  and  irrigation.  In  fact,  ar- 
rangements have  been  made  for  supplying  pumping 
machinery  for  any  service  where  electric-motor 
power  can  be  used  to  advantage.  It  has  been  thor- 
oughly demonstrated  that  pumping  by  electricity 
may  be  done  wdth  great  economy,  and  the  merits  of 
this  class  of  machinery  are  many. 

The  Worthington  electric  triplex  plunger  pump, 
shown  in  Fig  2,  is  of  the  horizontal  pattern,  and 
has  three  single-acting  water  plungers,  each  work- 
ing through  an  outside-packed  stuffing  box.  The 
water  valves  are  in  separate  pots,  there  being  two 
suctions  and  two  discharge  valve's  for  each  plunger. 
The  connecting  rods,  cross-heads,  crank  shafts  and 
all  other  working  parts  are  designed  in  accordance 
with  the  best  practice.  The  electric  motors  are 
specially  wound,  low-  speed  machines,  carried  on  the 
same  bed-plate  with  the  pump.  The  motor  is  con- 
nected with  the  pump  by  a  single  reduction  of  gears, 
the  pinion  being  carried  on  the  armature  shaft 
and  the  spur  gear  on  the  main  pump  shaft.  This 
does  away  with  an  extended  bed-plate,  countershaft 
and  additional  sets  of  gears,  and  constitutes  a  very 
compact  and  self-contained  machine.  These  pumps 
have  been  successfully  operated  at  capacities  from 
15  gallons  a  minute  "to  300  gallons  a  minute,  and 
with  pressures  varying  from  250  pounds  to  1,000 
pounds. 

The  pump  shown  in  Fig.  1  is  an  electrically 
driven  duplex  packed-piston  pump,  used  by  Stude- 
baker  Bros,  of  Chicago.     This  pump  was  built  by 
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the    Barr    Pumping   Engine   company    of    Philadel- 
phia, and  is  operated  by  a  four-horsepower,  direct- 
current  motor  built  by  the  Wcstinghouse  company. 
A  number  of  electrically  driven  duplex  and  triplex 
pumps  have  been  designed,  using  the  vertical  con- 
struction.    Several    of    the    vertical    triplex    single- 
acting  pumps  of  the  type  shown  in  Fig.  3  have  been 
me  time  at  the  large  power  plant 
of  the    F.dison   Electric   company  of   New   Orleans, 
La.     They  are  efficient  in  operation,  smooth-running 
and  noiseless,  and  have  given  excellent   service  for 
tl  years.     The  electric  motor  on  this  machine 
operates'  at  5S0  revolutions  a  minute  and  develops 
.  .r      It  is  of  the  I  •  '   'trie  direct- 

current  typi  he  pump  at  50  revolu- 

a  minute.     At   this   speed   the    Blake    17'-   by 
10-inch  vertical  pump  when  used  in  connection  with 
a   surface  condenser  has  a  capacity   of  condensing 
about  85,000  pounds  of  steam  an  hour,  thus  taking 
of  somewhat  over  ;.ooo  horsepower  in  engines 
my  of  id  pounds  of  steam  a  horsepower. 
The    need   of   removing   water  from    mine    shafts 
during  the  process  of  excavating    necessitates   the 
of  special  construction,   and   it   has 
been    found   specially   advantageous   to  utilize   elec- 
trically driven  pumps  tor  this  purpose.     This  serv- 
ice  requires  a  pump  of  portable  form,  as  compact 
.  and  free  from  liability  to  injury  caused 
by  dying  fragments  in  blasting.    The  Knowlcs  elec- 
tric duplex  sinking  pump,  shown  in  Fig.  4,  is  six 
by    six    inches   in    size.     This    machine    is   intended 
tor  the  regular  purposes  of  a  sinking  pump,  being 
driven     by   an    attached    General     Electric    motor. 
T  he  water  end  has  two  direct-acting  water  plungers. 
each  being  of  the  outside,  center-packed  type.     The 
chamber   is   belted   on   to   the   water-cylinder 
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illustrated  in  Figs.  6,  7,  S,  while  a  direct-connected 
alternating-current  Westinghouse  electric  motor  is 
seen  in  Fig.  9,  direct-connected  with  a  rotary  pump. 
This  style  of  pump  is  of  special  utility,  where  but 
little  space  may  be  had  for  the  pumping  installation. 


Duties  of  Independent  Telephone  Men.1 

By  C.  W,  Kline. 
The  telephone  was  invented  many  years  ago,  but 
it  was  very  slow  in  coming  into  use,  because  of  the 
great  expense  attending  its  installation.  It  was  a 
luxury  that  only  the  rich  could  indulge  in,  and  the 
service  was  far  from  satisfactory.  The  threads  were 
gradually  but  surely  gathered  together  under  one 
monster  head,  an  absolute  monarchy.  The  indus- 
try thrived  and  lined  the  pockets  of  its  owners  with 
great  wealth;  it  reached  out  in  every  direction  and 
embraced  every  town  of  any  importance  in  the 
United  States.  The  monster  monopoly,  known  as 
the  American  Bell  Telephone  company,  owned  all 
the  patents,  or,  at  least,  thought  it  did,,  by  which  a 
ti  lephone  could  be  properly  manipulated,  and  tried 
to  so  shape  its  affairs  that  it  could  maintain  the 
monopoly  for  a  long  time  to  come.  It  was  auto- 
cratic in  its  terms  and  conditions,  and  careless  of 
all  complaints  made  by  the  business  world,  to  which 
the  telephone  gradually  grew  to  be  a  necessity,  and 
the  result  in  the  telephone  world  is  the  same  to-day 
as  it  always  has  been  and  always  will  be  when  cor- 
porations or  individuals  overreach  themselves,  and 
by  reason  of  monopoly  compel  exorbitant  charges 
for  inferior  service.  The  business  world  begged  for 
bettcr  terms,  complained  of  the  extortion,  asked  for 
fair  treatment  and  lower  rates,  but  the  monopoly 
was  so  firmly  established  and  controlled  the  field  so 


Fig.  7.     Vertical  Pump 


Triplex  Pump. 
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casting,  and  is  so  arranged  that  the  removal  of  one 
plate  gi  ■■ '  "  --  to  all  pump  valves.  The  running 
gear  is  entirely  enclosed  in  the  framework.  The 
cross-heads  have  babbitted  slides,  with  large  wear- 
ing surface,  and  the  connecting  rods  have  adjust- 
able brass  boxes  at  the  crank  end,  with  removable 
brass  bushings  at  the  cross-head  end.  The  main 
shaft  runs  in  large  well-babbitted  bearings,  ad- 
justable for  wear.  The  gears  have  cut  teeth,  and 
are  enclosed  in  sheet-iron  guards,  securely  fastened 
he  frames.  The  electric  motor,  which  is  firmly 
secured  to  the  end  of  the  pump  framework,  is  geared 
directly  to  the  driving  wheels  of  the  pump  and  is  en- 
closed in  a  cast-imn  casing.  Provision  is  made  for 
sustaining  the  whole  machine  from  a  chain.  Hooks 
are  also  bolted  to  the  feet  of  the  pump,  so  that  the 
machine  may  be  quickly  attached  to  the  timbers  of 
the  shaft.  This  pump  is  capable  of  delivering 
200  gallons  a  minute  against  a  300-foot  head,  and 
is    fitted    with    a    25-horscpower   motor. 

The  Smith-Vaile  vertical  double-acting,  four- 
id  triplex  pun.p,  shown  in  Fig.  5.  with  an 
1  i.  for  the  reception  of  a  General  Elec- 
tric direct-current,  220-volt  motor,  is  provided  with 
double  reduction  of  gears  in  order  to  make  direct- 
connection.  This  triplex  pump  is  of  the  latest  pat- 
tern, being  outside-guided,  and  of  the  four-standard 
type,  with  each  crank  having  two  hearings  and  two 
lis.  The  pump  is  double-geared,  while  all  the 
gears  are  made  of  charcoal  iron  and  arc  machine 
cut.  The  pinions  are  of  rawhide,  and  the  pinion 
shaft  operates  in  ring-oiling  bearings. 

The  Deane  electric  pumps  of  the  horizontal  du- 
plex  type,   the   vertical   and   the  triplex   types,   are 


absolutely  that,  for  the  time  being,  nothing  could  be 
done.  Many  of  the  men  interested  in  the  monopoly 
saw  the  handwriting  on  the  wall,  and  tried  to  adopt 
a  more  liberal,  business-like  policy;  they  tried  to  get 
better  service  and  lower  rates;  but  they  were  in  the 
minority  and  were  not  able  to  accomplish  anything. 
■  A  few  years  ago  some  of  the  Bell  patents  expired, 
and  very  soon  companies  were  organized,  charters 
were  applied  for.  capital  was  invested  for  the  pur- 
pose of  establishing  Independent  plants  and  securing 
to  the  general  community  first-class  service  at  rates 
the  community  could  afford  to  pay.  These  opera- 
tions have  been  going  on  over  the  length  and  breadth 
of  our  land;  and  very  soon,  at  the  present  rate  of 
building  lines  in  the  whole  country,  every  city,  town, 
hamlet,  village  and  even  farm  will  enjoy  the  bless- 
ing and  privilege  of  telephone  service  at  rates  .that 
all  can  afford  to  pay. 

Now,  as  to  our  duty  to  one  another:  Our  first 
and  paramount  duty  is  to  stand  together,  united  in 
favor  of  every  interest  that  affects  our  cause.  As 
a  means  of  bringing  about  such  a  union,  the  Inde- 
pendent Telephone  association  of  America  was  or- 
ganized some  years  ago  from  among  the  Independ- 
ent telephone  companies  then  established,  and  it 
has  already  done  wonders  to  advance  the  Independ- 
ent interests  in  the  United  States;  and  our  very 
first  duty  after  securing  a  charter  for  an  Independent 
telephone  company  is  to  apply  for  admission  to 
membership  in  this  great  association,  pay  our  dues 

1.  P^per  presented  at  the  convention  ot  the  Independent 
Telephone  association  at  Cleveland.  June  13.  looo.  Mr.  Kline  is 
president  of  the  Interstate  Telephone  and  Telegraph  company 
of  Pennsylvania,  New  Jersey,  New  York  and  Maryland. 
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and  sustain  its  board  of  control.  We  have  a  com- 
mon business  foe  to  oppose  us  in  every  step  we 
take,  and  an  opponent  with  vast  experience,  who  is 
perfectly  familiar  with  •  the  whole  field,  and  who 
will  take  all  the  advantage  possible  in  every  weak 
point  of  our  armor;  an  opponent  that  will  at  every 
step  of  our  existence  try  to  disorganize  us  and  keep 
us  disunited. 

Let  me  give  you  a  little  illustration  of  their  work: 
I  am  the  president  of  a  small  Independent  telephone 
company  at  Hazlcton,  Pa.,  known  as  the  Anthracite 
Telephone  company.  We  have  about  500  telephones 
in  lower  Luzerne,  Carbon  and  Schuylkill  counties. 
Among  these  telephones  we  happened  to  get  a  few 
bridged  instruments,  and  the  octopus,  with  one  of 
its  tentacles,  found  them,  and  at  once  asked  the 
United  States  Court  for  an  injunction  against  us 
for  infringing  the  Carty  patent.  The  result  of  that 
contest  is  known  to  the  whole  telephone  world. 
How  was  it  brought  about?  I  will  tell  you. 
The  American  Electric  company  and  the  Viaduct 
Manufacturing  company,  which  sold  us  our  instru- 
ments, stood  by  the  letter  and  spirit  of  the  contract 
with  us  and  united  for  defense,  and  over  and  above 
it  was  the  powerful  arm  of  the  Independent  Tele- 
phone association  of  America,  of  which  we  were 
members,  which  employed  counsel,  secured  testi- 
mony and  presented  to  the  court  such  a  masterly 
defense  that  the  enemy  was  completely  routed. 

No  one  company,  no  one  manufacturer,  no.  not 
several  of  them  joined  together,  could  possibly  with- 
stand the  fight  with  the  Bell.  They  can  harass,  an- 
noy and  drive  us  from  the  field,  and  our  only  remedy 
is  to  stand  together,  because  our  interests  are  in 
common.  Every  Independent  telephone  company 
in  the  land  should  stand  by  the  association.  A  small 
initiation  fee  and  a  small  per-capita  charge  for  each 
Independent  telephone  in  the  United  States  will  cre- 
ate a  fund  out  of  which  it  will  be  possible  to  defend 
every  point  attacked,  whether  the  Independent 
telephone  company  is  rich  or  poor,  large  or  small. 

We  owe  it  as  a  duty  to  ourselves  to  encourage  and 
foster  the  erection  of  Independent  plants  at  every 
point  in  our  land  where  service  can  be  rendered. 
If  you  do  not  have  the  financial  strength  to  give 
your  neighbor  service,  then  encourage  him  in  striv- 
ing to  establish  such  service,  give  him  the  benefit 
of  your  advice  and  co-operation,  help  him  so  to 
build  his  lines  that  they  will  answer  for  the  future 
as  well  as  for  the  present.  Too  many  of  our  In- 
dependent telephone  lines  are  built  of  cheap  ma- 
terial with  common  returns,  inferior  switchboards 
and  poor  equipment.  While  this  has  often  been 
the  case  in  the  past,  it  should  never  be  the  case  here- 
after. Let  every  plant  be  built  in  the  most  sub- 
stantial manner  and  of  the  best  material.  While 
the  first  cost  will  be  greater,  the  efficiency  will  also 
be  so  much  greater  and  our  patrons  will  be  so 
much  better  satisfied.  Then,  it  is  a  duty  we  owe 
one  another  to  build  all  of  our  plants  so  that  when 
loll  lines  that  are  new  marching  over  the  moun- 
tains and  creeping  over  the  vales  are  ready  to  con- 
nect with  us  efficient  service  will  be  rendered.  I 
know  there  is  quite  a  temptation  to  use  cheaper 
material  when  at  the  same  time  we  can  give  fair 
local  service.  When  iron  can  be  bought  for  nearly 
one-fourth  of  the  price  of  copper,  we  are  tempted 
to  use  iron,  but  sooner  or  later  you  will  be  sure  to 
regret  it.     The  very  best  is  none  too  good. 

Another  duty  we  owe  to  each  other  is  not  to 
infringe  on  one  another's  territory.  Let  each  local 
company  have  the  territory  that  prooerlv  belongs 
to  it,  and  we  must  not  attempt  to  parallel  their  lines. 
If  we  do,  it  will  in  the  end  prove  a  useless  waste 
of  money,  and  I  am  sure  with  a  little  effort  you  can 
harmonize  your  difficulties  and  reach  a  result  sat- 
isfactory to  all  interested.  We  must  bear  and  for- 
bear in  the  telephone  world  the  same  as  in  other 
business  matters,  if  we  wish  to  succeed.  We  must 
always  remember  that  we  have  a  strong,  intrenched 
opponent  to  fight,  and  we  cannot  afford  to  carry 
on  a  guerrilla  warfare  among  ourselves,  or  fritter 
away  our  strength  on  little  difficulties  that  can 
casilv  be  harmonized.  If  you  disagree  with  your 
neighbor,  agree  to  refer  the  dispute  to  a  competent 
referee,  say  the  advisory  board  of  the  national 
association,  and  agree  to  abide  by  its  decision  in 
the  matter.  Be  neighborly,  advise  with  each  other, 
help  each  other,  in  everv  manner  possible.  By  so 
doing  you  will  secure  the  greatest  amount  of  effi- 
ciency at  the  least  possible  cost,  and  each  of  you 
will  benefit  by  the  experience  of  the  other. 

Another  great  duty  we  owe  to  ourselves  is  to  give 
our  patrons  in  the  Independent  field  long-distance 
service  at  the  earliest  possible  moment.  Already  giant 
strides  have  been  made  in  this  direction,  and  if  we 
work  in  harmony,  soon  the  entire  United  States 
will  be  covered  with  toll  lines  such  as  the  wildest 
telephone  enthusiast  has  never  dreamed  of.  Tele- 
phones are  no  longer  a  luxury,  but  are  now  an  ab- 
solute necessity;  and  the  business  world  can  no 
longer  do  without  them,  and  we.  who  would  be 
the  most  successful  purveyors  of  the  public  require- 
ments along  these  lines,  will  be  the  most  suc- 
cessful in  advancing  not  only  our  individual 
and  financial  interests,  but  the  interests  of 
the  Independent  telephone  companies  throughout 
the  United  States  and  the  world.  The  aggregated 
value  of  the  Independent  plants  in  the  United 
States  already  makes  an  immense  showing,  but  it 
is  nothing  to  what  will  be  shown  in  the  future  under 
proper  management. 

Along  these  lines  the  Independent  companies 
owe  a  duty  to  one  another.     Don't  start  too  many 
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long-distance  companies.  No  good  can  possibly 
come  of  such  an  attempt.  It  is  far  better  to  har- 
monize your  interests,  and  let  either  one  or  two 
companies — I  really  think  one  is  sufficient — do 
the  work;  and  I  would  advise  you  to  pool  your 
interests  in  one  company  and  erect  toll  lines  in  a 
state  or  even  two  contiguous  states.  A  toll  system  un- 
der one  competent  head  will  prove  more  satisfactory 
and  will  be  far  better  managed  than  a  half-dozen  sys- 
tems under  as  many  different  heads.  Under  the 
latter  arrangements  there  are  bound  to  be  mis- 
understandings, clashes  of  authority,  inefficient 
service  and  dissatisfaction.  An  old  adage  says 
"that  too  many  cooks  spoil  the  broth."  The  state 
of  Ohio  and  some  of  the  other  western  states  have 
already    shown    us    how    efficient    this    service    can 


FIG.     I.    DOMESTIC     USE     OF    ELECTRICITY     IN     ENGLAND, — 
POWER  HOUSE  AT  SKUTTERSKELFE  HALL. 

be  made  if  properly  handled.  Let  the  states  which 
have  not  as  yet  built  long-distance  lines  profit  by 
their  example  and  follow  in  their  footsteps.  It  may 
sometimes  happen  in  a  state,  that  three  or  four 
long-distance  companies  take  out  charters,  get  con- 
tracts with  local  companies,  all  with  the  same  in- 
tention of  giving  long-distance  service.  When 
such  is  the  case,  my  advice  to  you  all  is,  get  to- 
gether, turn  all  the  grist  into  one  mill,  and  be  sure 
to  select  the  mill  that  has  the  greatest  and  best 
grinding  capacity. 

It  takes  money  to  build  toll  lines.  You  cannot 
do  it  on  wind  or  paper  contracts;  and,  after  all, 
what  every  Independent  company  wants,  now  that 
they  have  first-class  local  service,  is  long-distance 
connections,  and  the  very  best  obtainable,  and 
they  want  it  as  soon  as  possible;  and  the  means 
lhat  will  reach  this  result  are  the  best  means  for 
all  of  us  and  should  receive  our  united  support.  If 
we  can  for  a  while  brush  away  the  crumbs  of  selfish- 
ness that  are  gathering  in  our  pathway  and  remem- 
ber there  are  others  with  equal  claims  to  ours,  we 
will  soon  be  in  the  proper  mental  condition  to 
bring  about  the  harmonious  results,  and  the  sooner 
will  we  be  able  to  bring  about  first-class  local  and 
long-distance  service.  The  opportunity  is  ours,  if 
we  but  decide  to  approach  the  question  in  a  spirit 
of  fairness.  Let  us  pool  our  issues,  wipe  out  our 
disagreements,  stand  heart  to  heart,  shoulder  to 
shoulder,  in  an  onward  and  upward  march  to  tele- 
phonic perfection.  Let  the  spirit  of  our  sires  fully 
imbue  us  with  that  old  truth,  "United  we  stand, 
divided  we  fall." 


Street-railway  Propositions  in  Chicago. 

Mayor  Harrison,  at  a  meeting  of  the  Chicago 
City  Council  on  June  25th,  vetoed  the  Chicago, 
Milwaukee  and  St.   Paul  railroad  ordinance  passed 


FIG.    3.    DOMESTIC     USE     OF     ELECTRICITY     IN     ENGLAND. — 
ELECTRICALLY  DRIVEN  LAUNDRY  AT  NEASHAM. 

at  a  previous  meeting,  and  a  substitute  ordinance 
was  submitted  which  was  made  a  special  order  for 
the  next  meeting  of  the  council.  The  salient  ob- 
jections to  the  original  ordinance  as  set  forth  in 
the  veto   were  the  following: 

That  it  should  be  limited  to  the  Evanston  branch,  instead  of 
all  the  tracks  of  the  company  in  Chicago. 

That  by  giving  the  company  power  to  lease  its  tracks  the  meas- 
ure transforms  the  road's  system  into  a  surface  road. 

That  no  satisfactory  time  limit  is  fixed. 

That  the  compensation  clause  is  ambiguous. 

The  only  differences  between  the  new  ordinance 
and  the  old  one  are  in  the  matters  objected  to  by 


the  mayor.  These  are  changed  in  accordance  with 
the  mayor's  views  and  to  meet  his  requirements. 
The  bond  to  be  given  by  the  company  is  raised 
to  $50,000,   instead  of  $5,000. 

The  ordinance  granting  the  Metropolitan  Ele- 
vated Railroad  company  the  right  to  extend  its 
tracks  on  its  Douglas  Park  branch  to  West  For- 
tieth avenue  and  on  its  Garfield  Park  branch  to 
West  Fifty-second  street  was  made  a  special  order 
of  business  for  the  next  meeting. 

Alderman  Rector  introduced  a  resolution  ask- 
ing for  the  appointment  of  a  committee  of  three  to 
take  up  the  question  of  street-railway  franchise  ex- 
tension and  prepare  and  report  an  ordinance,  or 
ordinances  extending,  for  a  period  of  not  to  exceed 
20  years,  the  franchises  of  all  street-railway  com- 
panies about  to  expire,  which  shall  provide  for  all 
the  relations  between  the  city  of  Chicago  and  the 
street-railway  companies  as  to  fares,  transfers,  mo- 
tive power,  loops,  rails,  tunnels,  car  lighting  and 
car  equipment,  etc.  The  special  committee  must 
report  an   ordinance  by   October   15th. 

An  order  permitting  the  Union  Traction  company 
to  substitute  overhead  trolleys  for  the  cables  on 
all  its  North  Side  cable  lines,  and  also  to  lay  and 
operate  an  extension  to  the  proposed  exposition 
building  on  the  lake  front  at  the  foot  of  Ohio  street, 
was   introduced. 


Domestic  Use  of  Electricity  in  England. 

Not  a  few  of  the  electric-lighting  plants  for  pri- 
vate residences  in  America  have  been  illustrated  and 
described  in  the  Western  Electrician,  and  it  may  be 
of  interest  to  some  to  glance  at  the  corresponding 
arrangements  of  a  few  of  the  best  country  houses 
in  England.  I  am  indebted  to  Scott  &  Mountain 
of  Newcastle-on-Tyne,  England,  for  much  informa- 
tion and  illustrated  matter  herein  presented. 

Sometimes  a  water  supply  is  available  for  furnish- 
ing the  necessary  power  for  operating  the  dynamos, 
and  accumulators  are  used  for  storing  sufficient  en- 
ergy to  keep  the  regulation  such  as  to  give  perfectly 
steady  lights.  The  beautiful  country  house  of  Col- 
onel Ropner,  "Skutterskelfe  Hall,"  is  so  situated  on 
the  northern  slopes  of  the  Cleveland  Hills  that  a 
water  supply  from  the  neighboring  moors  is  abun- 
dant. It  was  decided,  in  this  case,  to  generate  the  cur- 
rent by  means  of  a  turbine  for  supplying  light  to  the 
house  and  grounds.  The  power  house  is  shown 
in  Fig.  1,  and  contains  a  turbine  capable  of  develop- 
ing eight  horsepower,  as  well  as  a  dynamo  for  sup- 
plying current  direct  to .  lamps,  as  well  as  to  _  the 
storage  battery.  The  storage  cells,  when  fully 
charged,  have  a  capacity  sufficient  to  carry  225  16- 
candlepower  lamps  for  3%  hours.  The  current  is 
conveyed  to  the  house  by  underground  cables  a 
distance  of  about  300  yards. 

"Neasham  Hall"  is  a  fine  old  country  house,  about 
three  miles  south  of  Darlington,  and  is  owned  by 
Mr.  Thomas  Wrightson,  M.  P.  This  is  one  of  the 
many  cases,  where  a  steam  plant  has  been  found 
necessary.  The  compact,  combined  engine  and 
boiler  equipment  is  seen  in  Fig.  2,  and  comprises 
a  locomotive  boiler  of  large  capacity,  which  sup- 
plies steam  to  one  of  Scott  &  Mountain's  "Under- 
type"  engines.  The  installation  in  this  house  con- 
sists of  about  250  lights,  and  in  addition,  there  are 
motors  for  pumping  and  for  laundry  use,  so  that 
full  advantage  is  taken  of  this  very  convenient 
method  of  distributing  power.  There  are  also  the 
usual  accumulators,  of  sufficient  capacity  to  keep 
all  of  the  lights  burning  for  at  least  three  hours. 
The  electrically  driven  laundry  at  Neasham  is  shown 
by  Fig.  3.  Electric  heating  appliances  are  more 
largely  used  in  England  than  in  America  in  the 
country  homes,  electric  ovens,  kettles,  hot-plates, 
small  radiators,  shaving  pots,  curling-iron  heaters 
and  laundry  and  billiard-table  irons  being  in  quite 
general  use. 

"Grey  Towers"  is  owned  by  A.  J.  Dorman,  Esq., 
and  is  situated  in  a  picturesque  part  of  the  Cleve- 
land district.  This  residence  is  of  beautiful  archi- 
tecture, and  it  stands  well  above  the  surrounding 
country,  a  conspicuous  feature  in  the  landscape,  that 
attracts  the  eye  for  miles  around.  It  has  a  complete 
electric-lighting  plant  and  power  installation,  con- 
sisting of  steam  engine  and  boiler,  dynamo,  storage 
battery  and  wiring  and  fittings  for  about  250  lights 
and  several  motors  for  various  household  purposes. 

"Benntore  House"  is  a  fine  mansion  located  about 
five  miles  from  Kilmun,  in  the  Western  Highlands 
of  Argyllshire.  The  electric-lighting  plant  of  the 
"Benmore"  is  driven  by  an  oil  engine,  and  the  in- 
stallation consists  of  about  300  lights,  together  with 
several  of  the  other  accessories  that  are  now  fre- 
quently employed  where  the  electric  current  is  avail- 
able. The  neat  little  dynamo  house  at  "Benmore" 
is  shown  in  Fig.  4.  F.  C.  P. 


BOOK   TABLE. 

The  Cornice  Work  Manual.    Compiled  by  Sidney  P. 

Johnston.     Chicago:  The  American  Artisan  Press. 

1900.     Pp.,  234,  with  184  illustrations.     Price,  $2. 

This  book  is  compiled  chiefly  from  files  of  the 
American  Artisan.  It  is  an  exposition  of  cornice 
work  in  all  its  branches  and  is  intended  especially 
for  those  in  any  way  interested  in  the  practical 
working  of  sheet  metal.  As  the  only  other  work 
treating  of  the  subject  appeared  nearly  20  years  ago, 
there  should  certainly  be  a  good  field  for  the  book. 
The  work  is  practical  and  well  arranged  and  should 
prove  a  useful  book  for  sheet-metal  workers.  It 
contains  22  chapters,  some  of  the  principal  subjects 


FIG.     2.    DOMESTIC     USE      OF     ELECTRICITY    IN     ENGLAND. 

"UNDERTYPE"'  ENGINE  AT  NEASHAM  HALL. 

treated  being  workmen's  tools,  estimating,  patterns, 
bracings   and   fastenings    of   cornices   to    buildings, 
staging  and  scaffolding,   management  of  ropes  and 
:  hoisting  tackle,  and  slating  and  slaters'  tools. 

Electric  Wiring.    By  Cecil  P.   Poole.     New  York: 

The  Power  Publishing  company.     1900.     Pp.,  101, 

with  46  illustrations.     Price,  $1. 

In  the  preparation  of  this  useful  little  book  the 
author  has  assumed  that  the  reader  is  familiar  with 
Ohm's  law  and  knows  the  1  elation  between  the  size 
of  a  conductor  and  its  resistance.  A  general  fa- 
miliarity with  electrical  terms  is  also  taken  for 
granted.  Mr.  Poole  states  in  his  preface  that  the 
book  is  designed  to  serve  both  as  an  instructor  for 
practical  wiremen  who  have  occasion  to  lay  out 
their  own  work,  and  as  a  convenience  and  general 
reference  book  for  electrical  engineers,  whose  work 
includes  the  calculation  of  transmission  circuits,  etc. 
That  he  has  succeeded  well  in  his  undertaking  is 
easily  seen  by  a  glance  through  the  pages.  The 
book  is  not  a  haphazard  collection  of  matter  taken 
from  the  technical  press  and  other  publications,  but 
represents  an  effort  on  the  part  of  the  author  to 
explain  the  computation  of  wiring  to  the  uninitiated, 
and  to  present  in  shape  for  convenient  reference 
tables  and  formulas  for  the  use  of  competent  engi- 
neers. 

In  the  introductory  are  given  a  few  elementary 
algebraic  definitions  and  explanations.  Wiring 
terms  are  explained  in  the  first  chapter,  and  follow- 
ing this  are  several  pages  on  different  circuits  for 
interior  wiring.  The  text  is  explained  by  diagrams 
and  is  accompanied  by  a  number  of  tables  that  have 
been  especially  and  carefully  prepared  by  the  au- 
thor and  arranged  for  handy  and  easy  reference. 

The  third  chapter  is  devoted  to  alternating-current 
wiring  and   includes  wiring  tables  for  alternating- 


Six  linemen  of  the  city  service  in  Tacoma,  Wash., 
struck  because  of  the  promotion  of  two  trimmers 
to  linemen.  There  was  no  complaint  as  to  their 
work.     It  was  simply  a  personal  feeling. 


FIG     4.    DOMESTIC     USE     OF     ELECTRICITY    IN     ENGLAND. 

DYNAMO  HOUSE  AT  BENMORE. 

current  motors.  Tables  are  also  given  that  show 
the  corrected  drop  in  inductive  circuits.  These  are 
the  only  tables  of  the  kind  known  to  the  author,  and 
they  should  prove  valuable. 

Following  this  chapter  is  one  on  aluminum  wires, 
with  tables  giving  the  properties  of  aluminum  wires 
and  comparison  with  copper  wires,  and  a  chapter 
on  connections,  including  lamp,  motor,  transformer 
and  bell  circuits.  A  valuable  part  of  the  work  is  the 
appendix,  which  gives  in  convenient  arrangement  a 
large  number  of  wiring  formulas  that  are  most 
frequently  needed  by  an  electrical  engineer. 
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At  a  recent  electric-railway  accident  in  Rhode 
Island  four  persons  were  killed  and  more  than  20 
were  injured,  eight  seriously.  The  disaster  was  at- 
tributed to  the  attempt  of  a  motorman  to  steal  a 
switch,  causing  a  collision  on  a  curve.  The  man 
whose  recklessness  caused  the  accident  was  among 
those  killed.  If  the  operation  of  the  cars  on  this 
road  had  been  conducted  on  a  train-order  system 
the  misfortune  would  not  have  happened.  When 
will  suburban  electric-railway  companies  learn  that 
careful  train  dispatching  is  a  most  essential  part  of 
their  business? 


In  England  it  is  proposed  to  make  a  new  demon- 
stration of  the  usefulness  of  Hertzian-wave  electri- 
cal transmission  by  the  regulation  of  clocks.  We 
have  "electrical  clocks"  now  which  are  electrically 
operated  and  controlled  from  a  central  master-clock, 
but,  of  course,  wires  are  needed  to  transmit  the 
energy  required.  If  it  be  practicable  to  accomplish 
the  same  result  by  the  propagation  of  Hertzian 
waves  through  space,  without  connecting  wires,  it 
is  obvious  that  a  great  improvement  will  have  been 
accomplished,  if  the  limitations  of  distance  and  ex- 
pense are  not  prohibitive  for  practical  working. 


Where,  O  where,  is  Szczepanik?  He  is  the 
Polish  schoolmaster  who  is  said  to  have  invented 
the  telectroscope — a  marvelous  contrivance  by  which 
one  is  to  be  enabled  to  see  an  object  at  a  great  dis- 
tance by  the  electrical  transmission  of  light-wave 
impulses.  The  device  was  to  have  been  one  of  the 
startling  features  of  the  Paris  Exposition,  but  it 
does  not  seem  to  have  made  its  appearance.  A 
correspondent  of  the  New  York  Tribune,  writing 
on  May  30th,  says  that  diligent  search  had  failed  to 
discover  the  telectroscope  on  the  Champ  de  Mars 
up  to  that  date.  Inasmuch  as  the  exhibition  was 
"opened"  on  April  15th,  this  is  disconcerting.  Can 
it  be  that  the  inventive  Pole  has  been  trifling  with 
us?  Are  there  "fakes"  abroad  as  well  as  at  home? 
It    is    a    disquieting   thought. 


It  has  been  held  as  self-evident  for  centuries  that 
lhat  which  we  call  a  rose  by  any  other  name  would 
smell  as  sweet.  But  the  fame  of  men  is  a  different 
matter;  it  is  indisso'.ubly  connected  with  the  names 
of  individuals.  So  we  observe  with  regret  that  the 
name  of  a  distinguished  Austrian-American  in- 
ventor is  not  as  clearly  known  in  Great  Britain  as 
it  might  be  supposed  to  be.  We  read,  for  instance, 
in  the  smart  and  "militantly  British"  Feilden's 
Magazine,  that  "on  the  outbreak  of  the  Spanish- 
American  war  Tessler  proposed  to  destroy  the 
Spanish  fleet  by  some  kind  of  electrical  discharge." 
Now,  if  this  is  an  effort  to  Anglicize,  by  the  militant 
method,  the  Slavonic  name  of  Tesla,  we  hold  it  to 
be  distinctly  unfair — indeed,  little  less  than  out- 
rageous. But  if,  on  the  other  hand,  as  is  more 
likely,  it  is  only  a  confused  attempt  to  repeat  a 
vaguely  remembered  name,  resentment  is  softened 
to  regret  that  there  is  even  one  technical  publica- 
tion in  the  world  not  exactly  familiar  with  the 
name  of  the  remarkable  man  who  devotes  himself 
to  no  less  a  problem  than  that  of  increasing  human 
energy.  Mr.  Tesla  himself  is  a  philosopher  and  a 
Christian;  he  will  not  mind  the  slip,  if  a  slip  it  is. 
But  fair  play  demands  that  he  be  accorded,  in  his 
own  proper  person,  all  the  publicity  to  which  his 
work  entitles  him. 


The  courts  are  disposed  to  hold  electrical  com- 
panies strictly  accountable  for  the  disposition  of 
their  wires,  in  case  of  accident;  and  it  is  well  to 
note  the  precedents  created  by  decisions  in  damage 
suits  growing  out  of  accidents  of  this  character. 
For  instance,  it  is  not  necessary  that  an  electric- 
light  company  might  anticipate  the  manner  in 
which  a  person  would  come  into  contact  with  its 
wires,  in  order  to  render  it  liable  for  injuries  sus- 
tained by  him.  It  is  sufficient,  the  Court  of  Civil 
Appeals  of  Texas  holds,  in  Brush  Electric  Light 
and  Power  company  against  Lefevre,  that  such  a 
company  might  reasonably  anticipate  that,  from  the 
situation  of  the  wires,  persons  would  come  into  con- 
tact with  them.  Thus,  it  holds  that  it  should  have 
been  anticipated  that  someone  would  come  into 
contact  with  wires  strung  within  2%  feet  of  the  top 


of  an  awning  over  a  sidewalk,  and  that  ran  down 
from  a  trestle  on  the  awning,  through  the  roof  of 
the  awning,  in  an  exposed  situation,  and  had  no 
proper  insulation.  In  this  case,  father  and  son,  the 
latter  in  the  employment  of  the  former,  and  working 
together  in  moving  a  house,  got  upon  such  an  awn- 
ing to  raise  wires  which  were  thus  placed.  The 
father  received  a  shock,  but  was  quickly  restored 
to  consciousness,  and  in  a  little  while  proclaimed 
that  he  was  all  right  again.  But  it  would  seem  that 
he  soon  got  dizzy,  and  fell  against  his  son,  causing 
the  latter  to  fall  upon  the  trestle  and  wires,  sus- 
taining fatal  injuries.  And  now  the  court  holds  that 
the  injuries  which  resulted  in  the  death  of  the  son 
were  such  as  might  have  been  reasonably  antici- 
pated by  the  electric-light  company  when  it  left  its 
wires  so  exposed  that  persons  were  liable  to  come 
into  contact  with  them.  Besides  this,  the  court 
holds  that  even  if  it  be  conceded  that  the  father  was 
negligent  in  taking  hold  of  the  wires  in  the  first 
instance,  his  negligence  could  not  be  held  to  have 
contributed  to  his  son's  death,  so  as  to  prevent  him 
(the  father)  from  maintaining  an  action  to  recover 
damages   for  the  death  of  his  son. 

The  liability  of  the  electric-light  company  does 
seem  rather  remote  in  this  case;  but  it  is  obvious 
that,  from  merely  prudent  motives,  the  best  of 
material  and  workmanship  is  demanded  in  line  con- 
struction. A  cheap  job  may  result  in  a  costly  ver- 
dict. 


In  several  states  the  question  of  state  supervision 
of  telegraph  and  telephone  companies  is  under  dis- 
cussion. A  bill  to  place  such  companies  under  the 
control  of  the  gas  and  electric-light  commissioners 
was  lately  defeated  by  the  Legislature  of  Massa- 
chusetts. In  Nebraska  the  question  has  come  up 
in  the  courts  in  the  interpretation  of  the  powers 
of  the  Board  of  Transportation.  On  a  recent  re- 
hearing the  Supreme  Court  of  that  state  has  re- 
affirmed its  conclusion,  but  revised  some  of  its 
reasoning,  in  the  case  of  the  Nebraska  Telephone 
company  against  Cornell  and  others.  It  holds  con- 
stitutional the  act  of  1887,  creating  the  Board  of 
Transportation  and  defining  its  powers.  With  re- 
gard to  the  latter,  it  holds  that  the  State  Board  of 
Transportation  has  power  to  inquire  into  the  intra- 
state business  of  express,  telephone  and  telegraph 
companies,  and  regulate  their  rates  therefor.  It 
further  says,  which  is  of  importance  in  principle, 
that  the  "maximum-rate  law"  of  1893,  which  has 
had  such  hard  handling  in  the  federal  courts,  ap- 
pears upon  its  face  to  be  a  constitutional  and  valid 
act.  So,  too,  it  holds  constitutional  the  act  of  1897, 
empowering  the  Board  of  Transportation  to  regu- 
late the  charges  of  express,  telephone,  and  telegraph 
companies.  Under  this  last  act,  the  jurisdiction  of 
the  Board  of  Transportation,  it  says,  is  not  limited 
to  the  regulation  of  specific  charges  for  messages 
sent  from  one  point  to  another  within  the  state. 

The  regulation  of  telephone  rentals  is  also  within 
the  powers  of  the  board.  The  court  says  that  in 
view  of  the  manner  in  which  telephone  companies 
conduct  their  business,  it  is  not  perceived  how  it 
would  be  practicable  to  regulate  charges  for  mes- 
sages sent,  without  at  the  same  time  regulating 
rentals.  The  business  of  a  telephone  company  is  to 
transmit  messages  from  one  place  to  another.  That 
is  the  purpose  for  which  it  is  brought  into  existence. 
It  is  the  only  business  it  is  authorized  to  do,  the 
judges  assert,  and  it  is  the  only  business  it  pro- 
fesses to  do.  The  only  service  required  of  it  by  its 
patrons  is  the  transmission  of  messages  sent  to 
them  and  by  them.  All  the  instrumentalities  em- 
ployed by  the  company  have  for  their  ultimate  ob- 
ject the  carrying  of  messages.  The  real  thing,  and 
the  only  thing  for  which  the  patrons  pay,  is  the 
transmission  of  messages,  whatever  may  be  the 
forms  in  which  the  charges  are  made.  Hence,  the 
declaration  that,  in  the  opinion  of  the  court,  the 
Legislature  did  not  intend  to  give  the  Board  of 
Transportation  jurisdiction  over  telephone  com- 
panies for  the  purpose  merely  of  regulating  specific 
charges   for   messages   sent. 

This  decision  is  of  much  importance  to  the  tele- 
phone companies  of  Nebraska.  The  power  held  to 
be  vested  in  the  Board  of  Transportation  is  of 
wide  extent,  but  as  the  rates  of  the  non-Bell  com- 
panies are  so  very  reasonable  in  amount,  they,  at 
least,  should  have  little  to  fear  from  any  state  board 
of  fair-minded  men. 
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Northwestern    Electrical  Convention  at 
Waupaca. 

The  ladies  and  gentlemen  who  attended  the  sum- 
mer convention  of  the  Northwestern  Electrical  asso- 
ciation at  Waupaca,  Wis.,  on  Tuesday,  Wednesday 
and  Thursday  of  this  week  started  out  with  the 
principal  object  of  having  a  good  time,  and  they 
accomplished  their  purpose  most  successfully.  The 
convention  was  not  held  in  the  city  of  Waupaca, 
but  at  the  Grand  View  Hotel,  a  summer  resort  on 
the  Chain  o'  Lakes,  five  miles  distant.  Here  there 
were  the  attractions  of  pure  and  bracing  air,  de- 
lightful scenery,  boating  and  fishing  and  all  the 
other  pleasures  which  go  to  make  the  sum  total  of 
the  joys  of  an  outing  trip.  But  while,  as  a  summer 
convention,  the  occasion  was  largely  devoted  to 
rest  and  recreation,  the  more  important  duties  of 
the  association  were  not  neglected.  Several  excel- 
lent papers  were  presented,  and  it  is  no  doubt  true 
that  many  of  the  members  departed  with  new  ideas 
and  practical  hints  that  will  be  of  value  to  them. 
The  people  of  -Waupaca  more  than  did  themselves 
proud  in  entertaining  the  visitors,  and  a  man  or 
woman  who  was  seen  upon  the  streets  with  the 
significant  key  badge  that  was  furnished  to  the  con- 
vention delegates  was  sure  of  a  hearty  and  smiling 
welcome  everywhere.  To  Messrs.  W.  B.  Baker 
and  I.  P.  Lord,  of  the  Waupaca  Electric  Light 
and  Railroad  company,  especial  credit  is  due  for 
the  very  active  and  hearty  interest  they  took  in  the 
comfort  and  well-being  of  every  man,  woman  and 
child  who  was  present.  The  entertainment  features 
were  of  a  somewhat  unusual  order,  as  befitting  a 
summer-resort  convention,  and  they  were  greatly 
enjoyed.  All  in  all,  the  Waupaca  convention  will 
go  down  in  the  annals  of  the  Northwestern  Elec- 
trical association  as  one  of  the  most  pleasant  in 
a  number  of  successful  gatherings  which  the  asso- 
ciation has  held. 

There  was  a  jovial  party  on  the  convention  train 
which  left  Chicago  at  6:15  p.  m.  on  Monday.  The 
members  of  it  were  ladies  and  gentlemen  whose 
tastes  were  congenial  and  they  passed  a  pleasant 
evening  in  the  society  of  one  another.  The  party 
that  left  Chicago  consisted  of  Mr.  and  Mrs.  J.  G. 
Fomeroy,  Mr.  and  Mrs.  G.  E.  Varney  of  Indianap- 
olis, L.  K.  Cushing,  Mr.  and  Mrs.  George  S.  Whyte, 
Mrs.  Crowe,  Thomas  G.  Grier,  F.  L.  Merrill,  Will- 
iam H.  Schott,  Mr.  and  Mrs.  Fred  H.  Alden,  Will- 
iam H.  Edgar,  Mr.  and  Mrs.  George  S.  Searing, 
Francis  Raymond,  H.  B.  Kirkland  of  New  York, 
Mr.  and  Mrs.  W.  W.  Low,  Mr.  and  Mrs.  William 
Goltz,  James  Wolff,  W.  H.  Colman,  R.  S.  Givins, 
Harold  Almert,  R.  H.  Watson,  W.  D.  Packard 
and  Miss  Carlotta  Packard  of  Warren,  Ohio,  Frank 
McMaster,  Mr.  and  Mrs.  R.  L.  McOuat  of  In- 
dianapolis with  Miss  F.  Bissicks,  Miss  B.  Bissicks, 
Miss  J.  Bissicks  and  Miss  L.  Turlay,  W.  Worth 
Bean  of  St.  Joseph,  Mich.,  Mr.  and  Mrs.  W.  R. 
Pinckard,  Mr.  and  Mrs.  W.  E.  Keily,  F.  L.  Perry, 
F.  E.  Colbert  and  Joseph  H.  Cooke. 

At  Waukesha  the  party  was  joined  by  Pliny  Nor- 
cross  of  Janesville,  Wis.,  the  president  of, the  asso- 
ciation, L.  E.  Kerns  of  Madison,  Mr.  and  Mrs.  C. 
W.  Bacon  of  Madison,  Mr.  and  Mrs.  Charles  Cuno 
of  Oconomowoc,  L.  W.  Burch  and  Master  Walter 
J.  Burch  of  Madison. 

A  second  accession  to  the  party  on  the  convention 
train  came  on  board  at  Rugby  Junction  and  included 
Thomas  Ferris  of  Milwaukee,  Mr.  and  Mrs.  A. 
Smith  of  Milwaukee,  Mr.  and  Mrs.  W.  P.  Bragg,  of 
Monroe,  Wis.,  and  W.  E.  Smith  of  Columbus,  Wis. 

Arrived  at  Waupaca  the  visitors  were  met  by 
Messrs.  I.  P.  Lord  and  W.  B.  Baker  of  the  local 
electric-railway  company,  who  greeted  them  with 
great  heartiness  and  distributed  souvenir  badges,  in 
the  shape  of  a  large  key,  significant  at  once  of  Frank- 
lin's famous  kite  experiment  and  of  the  hospitality 
of  the  community.  A  pleasant  starlight  ride  of 
five  miles  on  the  trolley  cars  brought  the  party  to 
the  Grand  View  Hotel  at  Chain  o'  Lakes,  where 
the    convention    was    held. 

In  addition  to  those  already  mentioned  there 
were  present  at  the  convention  Mr.  and  Mrs. 
E.  L.  Debell  of  Sheboygan,  B.  B.  Downs  of  Min- 
neapolis, James  B.  Coale  of  St.  Louis,  H.  D. 
Goodwin  of  Milwaukee,  A.  F.  Hamecek  of 
Sturgeon  Bay,  Wis.;  Secretary  Thomas  R.  Mer- 
cein  and  Master  C.  S.  Mercein  of  Milwaukee, 
Mr.  and  Mrs.  G.  V.  Williams  of  Minneapolis,  Col- 
onel F.  A.  Copeland  of  La  Crosse,  Wis.;  M.  B. 
Kitt  of  Minneapolis,  G.  R.  Newcomer  of  Cleveland, 
Mr.  and  Mrs.  T.  F  Grover  of  Fond  du  Lac.  G.  M. 
Dahl  and  J.  Nanson  of  Waupaca,  and  D.  T.  Wal- 
lace, E.  H.  Cheney,  Wallace  O'Connor,  J.  Scribner, 
W.  W.  Gusse,  George  B.  Foster,  Louis  A.  Fer- 
guson, A.  O.  Kuehmsted,  A.  Meinema,  W.  R.  C. 
Smith  and  J.  V.  S.  Church  of  Chicago;  Mr.  and 
Mrs.  S.  Mainland  and  F.  E.  Hatch  of  Green  Bay, 
Wis.;  R.  F.  Kountz  of  Neillsville,  Wis.;  P.  Littley 
and  C.  M.  Dougherty  of  Grand  Rapids,  Wis.;  Mr. 
and  Mrs.  H.  C.  Higgins  of  Marinette,  Wis.;  Mrs. 
Thomas  Higgins  and  George  A.  Davis  of  Neenah, 
Wis.;  O.  C.  Little  of  Menasha,  Wis.;  Professor  B.- 
V.  Swenson  and  Professor  A.  W.  Richter  of  Madi- 
son, Wis.;  C.  T.  Gage  of  St.  Paul,  Minn.; 
Thomas    James    of    Milwaukee;    T.    A.    Pamperin, 


Oconto,  Wis.;  A.  L.  Searles,  Chicago;  O.  D.  Pierce, 
Shelby,  Ohio;  Mrs.  M.  West,  Shelby,  Ohio. 

The  first  session  of  the  convention  was  opened 
promptly  on  time  in  a  conveniently  located  and  at- 
tractively decorated  convention  hall  a  few  steps 
from  the  hotel.  A  feature  of  this  and  of  all  subse- 
quent meetings  was  the  excellent  music  furnished 
by  the  Wisconsin  Veterans'  Home  Band.  President 
.Norcross  opened  the  convention  in  a  brief  but  elo- 
quent address,  in  which  he  dwelt- felicitously  on  the 
charming  natural  advantages  of  the  scene  of  the 
gathering.  He  was  followed  by  Mr.  G.  M.  Dahl, 
the  city  attorney  of  Waupaca,  who  delivered  the 
address  of  welcome  in  a  bright  speech,  in  which 
he  said  that  the  entire  community  had  surrendered 
itself  to  the  members  of  the  association  and  the 
other  visitors.  Mr.  Norcross  responded  in  fitting 
terms,  and  then  F.  A.  Copeland,  W.  Worth  Bean 
and  E.  L.  Debell  were  appointed  a  committee  on 
membership.  The  secretary  reported  that  a  neat 
badge  had  been  selected  and  a  number  had  been 
made  for  sale  to  the  members  of  the  association. 
After  enthusiastic  approval  by  a  standing  vote  of 
the  report  of  the  committee  which  had  prepared 
the  Waupaca  convention  programme  and  the  reading 
of  a  few  letters  of  regret,  the  first  session  was  ad- 
journed. 

In  the  afternoon  the  scheduled  programme  con- 
sisted of  the  reading  of  two  papers.  Before  the 
first  one  was  taken  up,  however,  the  following- 
named  new  members  were  admitted:  Bryant  Elec- 
tric company;  Chicago;  Manhattan  General  Con- 
struction company,  Newark,  N.  J.;  H.  B.  Kirkland, 
New  York;  Belden-Larwill  Electric  and  Manu- 
facturing company,  Fort  Wayne,  Ind.;  Frank  S. 
Smith,  Allegheny,  Pa.;  Charles  Messer,  Chicago; 
Charles  R.  Bishop,  Lockport,  N.  Y.;  L.  G.  Van 
Ness,  Madison,  Wis.;  Edward  W.  Anger,  Jr.,  Chi- 
cago; Richard  R.  Bryan,  Atlanta,  Ga.;  John  P. 
Dales,  Chicago;  R.  C.  P.  Holmes,  Chicago;  Peo- 
ple's Gas  and  Electric  company,  Peoria,  111. 

The  first  paper  was  on  the  "Advantages  of  Re- 
cording Wattmeters  on  Switchboards,"  and  it  was 
read  by  W.  Worth  Bean  of  St.  Joseph,  Mich.  This 
was  a  short  paper,  but  it  elicited  considerable  dis- 
cussion, in  which  W.  B.  Baker  of  Waupaca,  F.  A. 
Copeland  of  La  Crosse,  L.  A.  Ferguson  of  Chi- 
cago, T.  F.  Grover  of  Fond  du  Lac  and  Frank  Mc- 
Master of  Chicago  took  part.  The  second  paper 
was  not,  strictly  speaking,  a  paper  at  all,  but  an 
address,  and  it  was  delivered  by  William  H.  Edgar 
of  Chicago.  His  subject  was  "Wet  Steam,"  and 
he  brought  out  several  important  points.  The  dis- 
cussion was  participated  in  by  Colonel  Copeland, 
Mr.  McMaster,  Mr.  Baker  and  W.  H.  Schott  of 
Chicago.  A  few  matters  of  routine  business  ended 
the  day's  session. 

The  steamboat  ride  in  the  evening  was  a  pleasing 
feature.  About  60  of  the  ladies  and  gentlemen 
boarded  the  stern-wheel  catamaran  Comfort  and 
enjoyed  a  trip  around  the  lakes.  This  was  followed 
by  an  informal  hop  in  the  convention  hall. 

On  Wednesday  morning  Secretary  Mercein  was 
unavoidably  absent,  and  his  place  was  filled  by  Mr. 
W.  Worth  Bean.  The  first  thing  on  the  programme 
was  the  reading  of  a  paper  by  Louis  A.  Ferguson, 
general  superintendent  of  the  Chicago  Edison  com- 
pany, on  "Storage  Batteries  for  Small  Stations." 
Mr.  Ferguson's  paper  was  illustrated  by  diagrams 
and  was  carefully  prepared  to  show  the  relative  ad- 
vantages of  storage  batteries  and  generating-plant 
adjunct,  from  the  points  of  view  of  commercial  use 
and  engineering  importance.  It  was  discussed  by 
President  Norcross,  Colonel  Copeland,  Professor 
Swenson  of  the  University  of  Wisconsin  and  Mr. 
Bean.  The  consensus  of  opinion  was  that,  from 
the  point  of  view  of  dollars  and  cents,  it  was  not 
advisable  to  install  a  storage  battery  in  a  small  light- 
ing station.  The  next  paper  was  entitled  "Losses 
in  Small  Lighting  Plants,"  and  was  written  by  Pro: 
fessor  Swenson  and  Professor  A.  W.  Richter  of  the 
University  of  Wisconsin.  It  was  read  by  Professor 
Swenson,  who,  with  the  aid  of  diagrams,  showed 
the  very  interesting  results  of  the  test  of  a  small 
pumping  plant  and  electric-light  station  in  Wiscon- 
sin. Mr.  F.  E.  Hatch  of  Green  Bay,  Wis.,  then  de- 
livered a  short  address  in  which  he  explained  the 
electric-smelting  system,  for  which  he  has  recently 
obtained  a  number  of  patents. 

Under  the  management  of  George  S.  Whyte,  the 
grand  Olympian  games  of  Wednesday  afternoon 
were  an  enthusiastic  success.  Mr.  Norcross  lent 
his  presidential  dignity  and  sanction  to  the  contests 
and  awarded  the  prizes,  which  were  tasteful  silver 
souvenirs  that  were  highly  appreciated  by  the  ladies 
and  gentlemen  who  were  so  fortunate  as  to  obtain 
them  by  their  skill  and  endurance.  The  first  event 
was  a  200-yard  foot  race  for  gentlemen.  There 
were  five  entries  and  the  winner  was  R.  S.  Givins 
of  Chicago.  The  potato  race  for  ladies  came  next, 
and  of  the  seven  ladies  who  participated  in  this 
amusing  contest  Mrs.  G.  E.  Varney  of  Indianapolis 
was  declared  the  victor.  Five  gentlemen  who  de- 
clared themselves  to  be  over  200  pounds  each  in 
weight  entered  the  next  event,  which  was  a  125-yard 
foot  race.  George  B.  Foster  of  Chicago  carried 
off  the  honors  in  this  contest.  Then  came  a  50- 
yard  foot  race  for  married  ladies,  and  another  In- 
dianapolitan,  Mrs.  R.  L.  McOuat,  secured  a  prize. 
Eight  gentlemen  won  the  applause  of  the  spectators 
in  a  sack  race,  but  the  winner's  honors  went  to  A. 
Smith  of  Milwaukee.  In  the  75-yard  foot  race  for 
ladies  Mrs.  W.  A.  Pinckard  of  Chicago  was  the 
winner.     There  were   10  men   who   essayed  to   put 


the  shot,  which  was  a  25-pound  weight.  L.  E. 
Kerns  of  Madison  made  a  record  of  18  feet  and  10 
inches,  and  corraled  the  prize.  The  running  high 
jump  excited  much  interest.  There  were  eight  con- 
testants, and  after  an  exciting  contest  F.  L.  Perry 
of  Chicago  was  declared  the  winner.  In  this  event 
Master  Chardes  S.  Mercein,  the  young  son  of 
Secretary  Mercein,  made  a  surprisingly  good  show- 
ing for  a  lad  of  his  years,  and  was  heartily  ap- 
plauded. The  grand  tug  of  war  was  between  teams  of 
six  men  each,  headed  by  Thomas  Ferris  of  Mil- 
waukee and  George  B.  Foster  of  Chicago.  After  a 
good  struggle  Captain  Foster's  team  won.  The 
various  events  took  place  in  front  of  the  hotel  ver- 
anda, and  there  was  a  large  attendance  of  spec- 
tators, including  many  Waupaca  people  not  mem- 
bers of  the  association,  who  manifested  much  ex- 
citement and  amusement  in  the  issue  of  the  various 
events. 

But  the  feature  of  features,  from  the  entertain- 
ment point  of  view,  was  the  gala  performance  of  the 
Northwestern  Minstrels  at  the  Opera  House  at 
Waupaca  on  Wednesday  evening.  This  was  most 
diverting.  The  troupe  was  managed  and  directed 
by  James  Wolff,  and  it  is  very  largely  to  his  efforts 
that  the  members  and  visitors  were  enabled  to  en- 
joy an  exceptionally  amusing  evening's  entertain- 
ment. The  minstrels  were  electrical  men  and  ama- 
teurs to  the  last  man,  but  they  gave  a. most  credita- 
ble performance  nevertheless.  When  the  curtain 
arose  the  black-face  artists  were  disclosed  in  the 
traditional  semicircle,  with  Thomas  R.  Mercein  as 
the  interlocutor  in  the  center  and  Loren  W.  Burch 
and  Frank  L.  Perry  at  the  ends  as  bones  and  tambo 
respectively.  The  jokes  and  "gags"  were  new,  and 
as  most  of  them  had  a  personal  application,  they 
were  received  with  uproarious  applause.  The  mem- 
bers of  the  chorus,  besides  the  gentlemen  mentioned, 
were  George  S.  Whyte,  B.  B.  Downs,  R.  H.  Wat- 
son, W.  W.  Low,  J.  H.  Cooke  and  George  S.  Sear- 
ing. Mr.  Watson  was  the  musical  director.  There 
were  songs  by  Messrs.  Cooke,  Watson  and  Whyte, 
and  the  entire  troupe  joined  in  the  choruses  with 
a  right  good  will.  In  the  intervals  the  end  men  were 
engaged  in  spirited  colloquies  with  the  interlocutor 
in  orthodox  minstrel  fashion.  At  every  mention 
of  the  name  of  some  well-known  electrical  man  the 
crowd  yelled  itself  hoarse.  After  the  curtain  de- 
scended on  the  first  part,  Mr.  Mercein  made  a 
stump  speech  on  the  topics  of  the  day,  in  which 
he  made  the  audience  laugh  by  his  humorous  re- 
marks. When  the  curtain  went  up  again  it  dis- 
closed the  squared  circle  of  the  prize-ring.  This  was 
for  a  burlesque  prize-fight,  which  proved  to  be  ex- 
cruciatingly funny.  Two  well-known  Chicago  elec- 
trical men,  who  shall  be  mysteriously  designated  as 
Mr.  S*****g  and  Mr.  L*w,  were  the  contestants. 
Mr.  S*****g  is  tall  and  muscular,  and  he  naturally 
wore  the  champion's  belt  at  the  beginning  of  the 
fight.  Mr.  L*w,  on  the  other  hand,  is  short  and 
rotund.  He  was  the  aspirant  for  the  chief  honors 
of  the  fistic  arena.  The  contrast  was  laughable 
enough,  and  when  the  scrap  actually  began  and  the 
smaller  man  danced  all  around  the  big  fellow,  with 
all  sorts  of  unprofessional  antics  on  both  sides,  the 
members  of  the  audience  laughed  till  they  cried. 
At  the  end  of  each  round  the  seconds  thoughtfully 
looked  after  the  physical  needs  of  the  puffing  pu- 
gilists and  the  gong  summoned  the  men  to  the  cen- 
ter of  the  ring  for  each  round  in  proper  style.  At 
one  time  there  were  cries  of  "Foul!"  "Foul!"  when 
the  little  man  climbed  upon  the  shoulders  of  the 
big  man  and  rode  around  on  his  neck,  but  every- 
thing went,  and  at  the  end  of  three  rounds  the  great 
fistic  bout  was  declared  a  draw.  After  this  there 
was  a  catching  song,  "A  Darkey's  Dream,"  written 
and  sung  by  Mr.  Burch,  followed  by  a  laughable 
sketch,  called  "The  Doctor,"  written  by  Mr.  Wolff, 
in  which  the  parts  were  taken  by  the  members  of 
the  company  already  named.  The  show  was  con- 
cluded by  the  singing  of  "Auld  Lang  Syne,"  by  the 
entire  audience,  standing.  It  will  be  long  remem- 
bered as  one  of  the  most  original  and  amusing 
features  of  a  convention  of  electrical  men.  It  took 
the  place  of  the  time-honored  banquet,  and  the 
men  who  volunteered  their  services  under  Mr. 
Wolff's  direction  were  voted  to  be  the  benefactors 
of   the  entire  assemblage. 

The  concluding  session  of  the  convention  was 
held  on  Thursday  morning.  Two  papers  were  read, 
by  title:  "Why  Some  Municipal  Plants  Do  Not 
Pay,"  by  Professor  George  D.  Shepardson  of  Min- 
neapolis, and  "Street  Lighting,"  by  H.  H.  Wait 
of  Chicago.  As  some  recognition  of  the  work  of 
Secretary  T.  R.  Mercein,  the  sum  of  $200  was  ap- 
propriated out  of  the  funds  in  the  treasury  for  his 
use.  Mr.  Mercein  expressed  his  thanks  in  suitable 
terms.  Mr.  Debell  presented  a  brief  report  from 
the  committee  on  taxation  of  electrical  properties, 
in  which  he  said  that,  in  response  to  inquiries,  the 
majority  of  the  Wisconsin  companies  seemed  to 
favor  the  state  tax  rather  than  local  assessment. 
He  called  the  attention  of  Wisconsin  members  to  the 
forthcoming  meeting  of  the  state  commission  on 
taxation.  After  a  vote  of  thanks  to  Messrs.  Lord, 
Baker,  Wolff,  Low  and  Whyte  and  to  the  ladies 
of   Waupaca,    the   convention    was    adjourned. 

On  Thursday,  after  the  formal  adjournment  of  the 
association,  there  was  a  hotly  contested  four-inning 
baseball  game  between  the  central-station  and  sup- 
ply men,  the  former  captained  by  I.  P.  Lord  and 
the  latter  by  W.  W.  Low.  James  Wolff  and  T.  F. 
Grover  were  the  umpires,  and  they  barely  escaped 
[Continued  on  fage  428.] 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


A  Public  Telephone  Defined. 

Charles  M.  Walker,  corporation  counsel  of  the 
city  of  Chicago,  has  submitted  a  report  to  the  City 
Council,  setting  forth  and  denning  "what  a  pub- 
lic tel  J  1  ■  1  if  the  people 
to  the  use  and  enjoyment  of  public-telephone  service, 
under  the  various  ordinances  by  and  through 
which  the  Chicago  Telephone  companj  does  busi- 
and  of  the  character  and  efficiency  such  serv- 
ice  should  posses."  The  opinion  in  full  reads  as 
follows: 

"In  the  true  sense,  a  public  telephone  is  a  tele- 
phone which  is  set  up.  maintained  and  controlled 
by  a  telephone  company  for  the  use  and  convenience 
of  the  entire  public,  and  which  any  member  of  the 
public,  without  the  permission,  interference  or  con- 
trol '>i  any  other  person,  may  use,  on  complying 
with  regulations  prescribed  by  such  company  in 
regard  to  the  charge  for  and  manner  of  using  such 
telephone.  A  slot-machine  telephone  is  a  good  ex- 
ample  of   a   public    telephone. 

"The  ordinances  under  which  the  Chicago  Tele- 
phone company  is  operating  in  the  territory  now 
embraced  in  the  city  limits  do  nut  require  said 
company  to  set  up.  maintain  and  control  public 
telephones  of  the  kind  embraced  in  the  above  defini- 
tion. 

"Apart  from  any  statute  or  ordinance,  however, 
and  by  virtue  of  the  common  law  alone,  said  tele- 
phone company,  being  engaged  in  a  public  employ- 
ment and  its  business  being  affected  with  a  public 
interest,  is  bound  to  serve  impartially  and  without 
discrimination  all  who  apply  for  service  and  who 
tender  a  compliance  with  its  regulations.  Conse- 
quently, while  under  existing  ordinances  said  com- 
pany is  ii' it  required  to  set  up,  maintain  and  control 
public  telephones  of  the  kind  above  defined,  yet  it 
may  do  so;  and  if,  in  point  of  fact,  it  does  do  so,  all 
who  apply  to  use  such  public  telephones  must  be 
treated  alike,  both  ;,s  to  the  character  and  efficiency 
of  the  service  and  as  to  the  rate  charged. 

"Under  section  6  of  an  ordinance  passed  by  the 
City  Council  January  4,  18S9  (Special  Ordinances. 
1898,  Vol.  II..  p.  1S70),  said  Chicago  Telephone 
company  is  required  to  grant,  in  consideration  of  an 
extra  fee  of  $25.  to  a  subscriber  for  a  telephone, 
the  right  to  permit  the  public  to  use  his  telephone, 
and  to  charge  a  fee  of  10  cents  for  each  time  any 
member  of  the  public  uses  such  telephone,  because 
said  section  6  required  said  company  to  file  with 
its  acceptance  of  said  ordinance  a  'schedule  showing 
the  rates  charged  by  said  company  for  telephone 
service  at  the  date  of  the  passage  of  this  ordinance 
within  the  limits  of  the  city  of  Chicago.'  and  pursuant 
to  said  requirement  said  company  filed  a  schedule 
in  which  it  stated  that  it  would,  within  certain  limits, 
for  an  extra  fee  of  $25,  install  a  telephone  'to  be 
used  as  a  public  telephone,  with  the  right  to  permit 
the  use  to  the  general  public  and  charge  therefor 
10  cents  for  a  local  connection.' 

"Where  the  Chicago  Telephone  company,  either 
itself  maintains  and  controls  a  public  telephone  or 
for  an  extra  fee  grants  to  a  subscriber  for  a  private 
telephone  the  right  to  permit  the  public  to  use  such 
telephone,  the  character  and  efficiency  of  the  service 
furnished  by  said  company  must  be  such  as  the  state 
of  the  art  of  communicating  messages  by  telephone 
reasonably  permits." 


Independent  Interests  in  the  Twin  Cities 
Reorganized. 

Twenty-five  or  30  Twin  City  business  men  have 
furnished  new  capital  for  the  reorganization  of  the 
Mississippi  Valley  Telephone  company  (Independ- 
ent), so  far  as  relates  to  the  business  in  Minneap- 
olis and  St.  Paul.  It  is  understood  that  the  transfer 
involves  about  $500,000.  The  new  stockholders  pro- 
pose  to  enter  into  a  vigorous  competition  with 
the  Erie  system,  and  will  fight  for  the  lead  in 
the  business.  The  company  has  1,800  connections  in 
Minneapolis  and  1,000  in  St.  Paul.  When  all  its  sub- 
scribers are  connected  it  will  have  4,500  in  Minneap- 
olis and  3,000  in  St.  Paul.  When  the  construction 
work  is  completed  a  vigorous  campaign  will  be 
inaugurated  to  secure  additional  subscribers.  A 
great  deal  of  underground  work  will  be  put  in,  and 
in  the  residence  districts  the  poles  will  be  run 
through  the  alleys,  as  far  as  possible. 

The  name  of  the  company  remains  the  same  as 
before.  It  is  said  that  the  capital  stock  is  $1,800,000 
and  that  J.  C.  Hubinger  of  Keokuk,  Iowa,  still 
retains  the  largest  interest  in  the  new  company, 
of  which  he  is  to  be  president.  The  new  money  put 
it  will  be  expended  in  betterments.  E.  W.  White, 
the  local  manager  of  the  company  in  St.  Paul,  is 
thus  reported:  "The  Mississippi  Valley  Telephone 
company  is  in  the  Twin  Cities  to  stay.  The  capi- 
tal  behind  the  venture  is  unlimited.  We  have  been 
unable  to  take  care  of  the  business  that  has  ac- 
cumulated simply  because  we  could  not  get  the 
supplies  necessary  to  install  the  hundreds  of  instru- 
ments ordered  months  ago.  This  difficulty  has 
now  been  overcome,  and  in  a  few  weeks  we  will 
have  4.000  telephones  in  St.  Paul."  The  new  com- 
pany does  not  propose  to  make  any  change  in 
rates.  It  is  claimed  that  the  company  is  assured 
of  sufficient  business  to  put  the  concern  on  a  paying 
basis.  The  erection  of  a  new  exchange  building 
is   among    the   improvements   proposed. 


Telephone    News  from    the  Northwest. 

Colonel  C.  R.  Meredith  is  stringing  wires  for  a 
telephone  system  in  Casselton,  N.  D.,  which  will 
start  with  60  connections. 

The  People's  Telephone  company  of  Superior, 
Wis.,  has  applied  to  the  council  to  mortgage  its 
franchise  to  raise  funds  for  improving  and  extending 
its  system. 

The  Northwestern  Telephone  Exchange  company 
will  expend  $70,000  in  a  new  building  and  improve- 
ments to  its  system  at  Grand  Forks,  N.  D. 

A  local  telephone  exchange  is  projected  for  Win- 
dom.  Minn. 

The  new  telephone  exchange  at  West  Salem, 
Wis.,  has  been  completed  and  put  in  operation. 
There  are  38  connections. 

The  Kandiyohi  County  Telephone  company  has 
been  organized  at  Willmar,  Minn,,  to  build  and 
operate  telephone  lines  in  that  county.  The  com- 
pany has  absorbed  the  lines  of  the  New  London, 
Svea  and  Prinsburg  companies. 

Neenah.  Wis.,  has  granted  a  franchise  to  the  Wis- 
consin Telephone  company.  The  ordinance  requires 
an  underground  system,  free  service  for  all  city 
officials  and  free  use  of  the  wire  for  fire  and  police 
alarm. 

The  Little  Wolf  River  Telephone  company  re- 
cently accepted  a  franchise  offered  by  the  council 
of  Oshkosh,  Wis.  Among  the  provisions  was  a  re- 
quirement for  a  bond  of  $1,000  within  30  days.  The 
time  has  elapsed  and  the  bond  is  not  filed.  The 
bond  was  to  assure  a  prompt  commencement  of 
work. 

The  city  of  Minneapolis  is  not  interfering  with 
the  Northwestern  Telephone  Exchange  company 
installing  new  instruments  through  the  city,  despite 
the  annulling  of  the  company's  franchise.  The  case 
will  be  before  the  Supreme  Court  soon,  and  the  city 
will  wait  for  the  outcome  before  taking  to  harsh 
measures. 

The  Wisconsin  Telephone  company  has  applied 
to  the  council  of  Oshkosh,  Wis.,  for  permission  to 
place  its  wires  underground.  But  when  the  com- 
pany presented  the  desired  ordinance,  it  is  found 
to  apply  to  all  companies,  and  is  not  merely  a  per- 
mission to  the  Wisconsin  company  to  bury  its  wires. 

The  Wisconsin  Telephone  company  is  building  a 
new  toll  line  from  La  Crosse  to  Eau  Claire,  by  way 
of  Melrose  and  Black  River  Falls. 

The  Wausau  (Wis.)  Telephone  company  has  added 
a  section  to  its  switchboard,  giving  100  additional 
drops. 

W.  A.  Schreiter  has  secured  a  franchise  at  Red 
Lake  Falls,  Minn.,  for  a  local  echange. 

The  Litchfield  (Minn.)  Telephone  Exchange  com- 
pany will  put  in  a  faster  switchboard  and  make 
other  improvements. 

The  council  of  Duluth,  Minn.,  has  adopted  a  res- 
olution requesting  the  railroads  to  put  in  the  Zenith 
Telephone  company's  instruments.  The  resolution 
recites  that  the  Duluth  company  is  operating  with- 
out a  franchise  and  the  city  is  interested  in  the  suc- 
cess of  the  Zenith  company  (Independent). 

At  the  late  meeting  of  the  directors  of  the  North- 
western Telephone  Exchange  company,  in  Minne- 
apolis, $1,000,000  was  set  aside  for  extensions  and 
improvements  to   the   system. 

The  Standard  Telephone  company's  force  in  Du- 
buque, Iowa,  got  into  quite  a  rumpus  on  starting 
to  set  poles  on  White  street.  The  residents  ob- 
jected and  threatened  to  use  force  to  keep  the  poles 
aw;ay.  The  matter  was  finally  settled  to  the  satis- 
faction of  nearly  all  concerned.  The  company  had 
laid  nearly  a  block  of  conduit  through  an  alley  in 
Dubuque,  when  it  was  found  that  the  line  led  through 
a  stone  arch.  The  subway  had  to  be  taken  up  to 
avoid  a  double  turn  and  relaid  in  a  different  portion 
of  the  alley. 

Contracts  are  let  at  Rockwell  City,  Iowa,  to  build 
a  telephone   line  to   Lytton,   Yetter  and   Somers. 

The  Central  Telephone  company  of  Rockwell  City, 
Iowa,  has  bought  the  exchange  at  Lake  City,  Iowa. 

The  Boone  (Iowa)  Telephone  company  has  in- 
creased its  capital  stock  from  $30,000  to  $75,000. 

The  City  Telephone  company  of  Tabor,  Iowa, 
has  filed  articles  of  incorporation,  with  $12,000  cap- 
ital stock. 

The  Hedrick  (Iowa)  Telephone  company  has  been 
incorporated,  with  $2,000  capital  stock. 

The  Centerville  Telephone  company  of  Center- 
\ille,  Iowa,  has  filed  a  transfer  of  franchise  to  the 
Seymour  Telephone  company. 

The  Mississippi  Valley  Telephone  company  is  an 
applicant  for  a  telephone  exchange  at  Columbus 
Junction,  Iowa. 

R.  A.  Hall  of  Cedar  Rapids,  Iowa,  is  promoter 
for   a  telephone   exchange   at   Montezuma,    Iowa. 

The  Boundary  Creek  and  the  Columbia  Telephone 
companies  of  Phrenix  and  Greenwood,  B.  C,  have 
consolidated.  Improvements  to  the  service  are  an- 
ticipated. 

The  Home  Telephone  company  of  Oskaloosa, 
Iowa,  is  making  a  number  of  improvements  to  its 
exchange.  An  addition  is  being  installed  to  the 
switchboard.  When  it  is  completed  the  company 
will  have  nearly  Coo  connections. 

The  Johnson  County  Telephone  company  of  Iowa 
City,  Iowa,  has  completed  toll  lines  to  Cedar  Rap- 
ids, Ely  and  Solon,   Iowa. 

The  system  at  La  Porte,  Iowa,  owned  by  C.  F. 


Bennett,  G.  G.  Bickley  and  the  Cedar  Valley  Tele- 
phone company  has  been  absorbed  by  the  newly 
formed  La  Porte  telephone  system. 

The  Conway  Telephone  company  has  about  100 
instruments  in  use  at  Bedford,  Iowa,  and  others  be- 
ing ordered. 

The  Farmers'  Mutual  telephone  line  from  Villisca, 
Iowa,  to  Clarinda,  has  been  completed  and  put  in 
operation.  There  are  40  or  more  patrons  along  the 
line.  A  new  line  is  also  being  completed  into 
Clarinda,  the  Nodaway  Valley  Telephone  company's, 
from  Hawleyville.     It  is  also  a  farmers'  line. 

The  Manufacturers'  association  of  Seattle,  Wash., 
criticises  the  telephone  service  severely.  It  asserts 
that  it  is  a  slow  matter  getting  central  to  respond 
and  connections  are  uncertain. 

Nicholas  Meyer  secured  a  verdict  of  $100  damages 
against  the  Standard  Telephone  company  at  Du- 
buque, Iowa.  Plaintiff  charged  that  the  defendant 
destroyed  trees  needlessly  in  stringing  its  wires. 

Musser  Bros,  of  Des  Moines,  Iowa,  have  been 
voted  a  local  franchise  at  Atlantic,  Iowa. 

The  Holslein  (Iowa)  Telephone  company  has  been 
incorporated,   with  $2,500  capital  stock.  R. 


Ohio  Valley  Notes. 

The  Van  Wert  Telephone  company  of  Van  Wert, 
Ohio,  has  increased  its  capital  stock  from  $25,000 
to  $50,000.  G.  M.  Staltzzaber  is  the  president  and 
John   Van   Liew    secretary  of  this  company. 

The  plumbers  of  Columbus  will  likely  take  steps 
to  have  only  one  telephone  system  in  use,  so  that 
all  will  have  the  same.  The  majority  of  them  want 
the  Citizens,  and  an  effort  will  be  made  to  get  all 
to  adopt  that  system. 

Fred  Pierce,  manager  of  the  London  (Ohio)  Tele- 
phone company,  has  the  sympathy  of  all  friends  in  the 
loss  of  his  wife,  whose  death  occurred  on  the  16th 
instant.  Mrs.  Pierce  was  one  of  the  town's  most 
estimable  women. 

The  Farmers'  Telephone  company  of  Loudensville, 
Ohio,  has  had  some  trouble  in  getting  a  franchise 
to  operate  in  that  place,  the  Star  Telephone  com- 
pany, which  already  has  an  exchange  there,  oppos- 
ing it.  An  amicable  agreement  was  finally  reached, 
however,  and  the  Farmers'  will  begin  at  once  to 
construct    its    plant. 

E.  T.  Mithoff,  who  owns  a  number  of  large 
office  buildings  in  Columbus,  has  refused  to  allow 
the  Citizens'  company  to  put  in  instruments  for  any 
of  his  tenants,  and  has  cut  the  wires  which  were 
put  in  the  buildings,  because,  it  is  said,  the  com- 
pany refused  to  give  him  a  telephone  free.  Mr. 
Mithoff  is  wealthy. 

The  North  Electric  company  of  Lancaster,  Ohio, 
has  completed  connections  with  Columbus  and  Mari- 
etta and  within  a  short  time  will  have  secured  con- 
nections with  many  other  towns  in  the  state.  Man- 
ager Wolf  is  a  hustler,  and  within  a  few  weeks  will 
be  in  position  to  give  his  customers  first-class  toll 
service  in  almost  any  direction. 

The  Columbus,  Ohio,  local  papers  are  having 
much  to  say  about  an  anticipated  war  between  the 
Central  Union  and  the  Citizens'  Telephone  com- 
panies. A  call  at  the  office  of  the  Citizens'  company 
revealed  the  fact  that  at  present  the  entire  matter 
was  conjectural  on  the  part  of  the  papers  because 
of  the  action  that  had  been  taken  in  other  places. 
The  Central  Union  has  not  made  a  move  so  far, 
beyond  leaving  instruments  in  here  and  there  after 
they  had  been  ordered  out,  that  can  be  construed 
to  mean  that  it  will  cut  prices.  The  officers  of  the 
new  company  say  that  they  will  make  no  change 
in  prices  if  anything  of  the  kind  does  take  place,  as 
they  have  put  the  cost  of  service  at  the  proper  fig- 
ure, and  their  business  will  stay  with  them,  even 
if  the  other  company  does  reduce  its  charges. 

The  Citizen's  Telephone  company  of  Columbus 
has  about  2,000  instruments  cut  in  at  this 
time  and  is  connecting  them  up  at  the  rate  of  about 
100  a  day.  The  first  preliminary  directory  will  be 
out  within  a  week  or  so,  and  another  will  'follow 
two  weeks  later. 

The  work  on  the  plant  of  the  Central  District  and 
Printing  Telegraph  company  at  Salem  is  progressing 
rapidly.  The  company  will  probably  erect  a  build- 
ing near  its  office,  in  which  will  be  installed  ma- 
chinery for  generating  power  for  the  plant.  The 
office  and  cablework  in  the  town  will  cost  in  the 
neighborhood  of  $50,000. 

The  People's  Home  Telephone  company,  organ- 
ized at  Youngstown  a  few  days  ago,  will  put  in  a 
plant  at  Birmingham,  Ala.,  and  will  also  operate 
in  several  other  large  towns  in  that  state.  The  com- 
pany has  a  capital  stock  of  $200,000.  The  president 
of  the  company  is  PI.  Stambaugh  of  Youngstown, 
Ohio. 

The  Willoughby  Telephone  company  of  Will- 
oughby,  Lake  County,  Ohio,  has  increased  its  cap- 
ital stock  from  $5,000  to  $10,000.  O.   M.   C. 


The  Fort  Dodge  Telephone  company  of  Fort 
Dodge.  Iowa,'  is  growing  rapidly,  and  has  just 
ordered  the  seventh  section  of  switchboard  and 
equipment  of  the  Sterling  Electric  company,  which 
furnished  the  original  equipment  of  300  numbers 
less  than  two  years  ago.  A  gain  of  over  100  per  cent, 
in  so  short  a  time  is  evidence  of  the  popularity 
of  the  Fort  Dodge  company  and  its  service. 
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Citizens'  Company  of  Grand  Rapids 
Purchases  Peninsular  Company. 

A  deal  was  consummated  at  Grand  Rapids,  Mich., 
on  June  14th,  by  which  the  Citizens'  Telephone  corn- 
pan}'  of  that  city  purchased  the  Peninsular  Tele- 
phone company's  system.  The  Peninsular  system 
comprises  several  exchanges  and  more  than  100 
miles  of  long-distance  wires  in  the  southern  part 
of  Michigan.  The  purchase  is  regarded  as  one  of  the 
most  important  that  the  Citizens'  company  has  yet 
made,  because  it  places  the  company  in  direct  com- 
munication with  a  line  of  busy  towns  in  Central 
and  Southern  Michigan  to  which  it  has  heretofore 
not  had  access.  The  local  exchanges  at  Bellevue 
and  Athens  have  been  bought  with  the  rest  of  the 
system  of  the  Peninsular  company  and  the  sub- 
scribers in  these  towns  will  continue  to  be  served 
as  before  except  that  the  management  will  be  under 
the  control  of  the  Citizens'  companj-.  The  long- 
distance lines  purchased  are  those  running  from 
Charlotte  to  Battle  Creek  by  way  of  Olivet,  Belle- 
vue and  Pennfield  and  from  there  to  Athens.  From 
Athens  the  line  runs  to  Homer,  via  Union  City  and 
Tekonsha.  and  from  there  to  Coldwater  and  Quincy. 
An  unfinished  line  from  Concord  to  Jackson  is 
also  bought  and  will  be  completed  at  once.  The 
Erst  thing  the  Citizens'  Telephone  company  will  do 
with  the  new  property  wall  be  to  erect  a  new  ex- 
change at  Athens,  with  complete  modern  construc- 
tion. Arrangements  are  also  understood  to  have 
been  made  for  further  extensions  of  the  new  lines 
now  secured. 


A  Telephone  Menu. 

One  of  the  enjoyable  features  of  the  banquet  of  the 
Independent  Telephone  association  in  Cleveland  re- 
cently was  a  burlesque  menu,  distributed  by  the 
Swedish-American  Telephone  company  of  Chicago 
and  prepared  by  Mr.  E.  B.  Overshiner,  the  president 
of  that  company.     It  read  as  follows: 

Soups. — Puree  of  Blus  Stone;  Cam  Juice,  Cold;  Bracket  Juice: 
Cream  of  Sal-ammoniac;  Composition  Soup. 

Fish. — Baked  Pikes;  Little  Neck  Clamps;  Soft  Shell  Receivers. 

Roast. — Crow's  Feet,  with  Brown  Gravity;  Fresh-buttered 
Pole  Steps,  a  la  Climb;  Bell  Managers;  Operators,  Hot,  $7 
Extra;  Lag  Bolts,  Washer  Sauce;  Youn*  New  Jersey  Trusts  on 
Toast. 

Entrees. — Hard-drawn  Spaghetti;  Double-grooved  Macaroni; 
Chain  Gear  Liver;  Solid  Back  Prunes;  Fried  Cross-arm 
Braces;  Stewed  Pole  Jenny,  a  la  Post  Hole:  Barbacued  Reels 
(Pay  Out);  Hashed  Oiaphrams;  Scrambled  Transmitters  (Thin 
Shell);  Amplifying  Corn  (Juice);  Sliced  Tamps;  Pole-top 
Punch;  One-quarter  Ampere  Fuse  Served  on  Mica;  Minced 
Carbon  Blocks;  Boston  Baked  Bell-s. 

Vegetables.— A  la  Dig  Potatoes;  Double-pole  Beans;  Pickled 
Insulators,  Green;  Shunted  Onions.  (New  Discovery,  no  Retard- 
ation); Young  Red  Pins;  Green  Poles;  Central-energy  Beans. 

Cold. — Bell  Managers,  Subscribers  and  Operators;  Cross 
Talk;  Young  Magnates;  Old  Magnets. 

Drinks.— Jack  Strap  Frappe;  Trouble  Shooter's  Delight:  Come- 
along  Tea;  Cheese  Lemonade;  Short-circuited  Coffee,  or 
Grounded. 

Dessert. — Insulated  Pie,  Hollow  Core;  Carbon  Diaphrams  on 
Ice;  Long-arm  Sauce:  Blue  Stone   Peaches. 

Laminated  Bread;  Well  Bred:  Long-distance  Bread;  1,000,000 
Ohms' Resistance  Cheese;  Self-restoiing  Butter;  High-impe- 
dance Demi-tasse. 

Note. — All  pies  are  transposed,  Coffee  well  grounded.  Spa- 
ghetti and  Macaroni  are  hard  drawn  and  soldered  together.  The 
Butter  is  strong  enough  to  take  care  of  itself,  likewise  the 
Cheese,  for  which  we  furnish  come-alongs  and  double-blocks 
and  tackles  with  ample  lightning  protectors. 


Officers  of  Telephone  Association. 

Some  changes  having  been  made  in  the  advisory 
board  and  executive  committee  of  the  Independent 
Telephone  association  by  resignations  and  trans- 
positions, the  correct  list  is  given  herewith: 

Advisory  Board. —  James  M.  Thomas,  ChilHcothe, 
Ohio;  S.  P.  Sheerin,  Indianapolis,  Ind,;  Hugh 
Dougherty,  Bluffton,  Ind.;  E.  B.  Fisher,  Grand 
Rapids,  Mich.;  W.  H.  Durin,  Cedar  Rapids,  Iowa; 
W.  B.  Seaton,  Ashland,  Ky.;  George  W.  Beers. 
New  York,  N.  Y. ;  H.  D.  Critchfield,  Mount  Vernon, 
Ohio;   Sam.   E.   Wayland,   Wilkesbarre,   Pa. 

Executive  Committee. — Dr.  W.  W.  Toby,  Dan- 
ville, 111.;  L.  A.  Frazee,  Connersville,  Ind.;  Charles 
G.  Cockerell,  Jefferson,  Iowa;  H.  K.  Cole.  Owens- 
boro.  Ky.;  J.  B.  Ware,  Grand  Rapids,  Mich.;  Ed. 
L.  Barber,  Wauseon,  Ohio;  C.  W.  Kline,  Hazleton, 
Pa.;  C.  E.  McClure,  Richmond,  Va.;  John  H. 
Grogg.  Parkersbu.-g,  W.  Va.;  Richard  Valentine, 
Farsville,  Wis. 

There  will  be  other  names  added  to  this  list  at 
the  next  meeting  of  the  advisory  board,  which  will 
be  held  soon.     


Federal  Telephone  Company. 

The  Federal  Telephone  company  of  Pittsburg,  of 
which  Fred  DeLnnd  is  president,  is  rapidly  extend- 
ing and  consolidating  the  Independent  telephone 
service  in  the  territory  around  Pittsburg.  It  has 
franchise  rights  in  47  cities,  towns  or  boroughs  and 
is  applying  for  rights  in  nearly  30  other  places.  Its 
service  is  now  in  operation  or  its  lines  are  in  course 
of  construction  in  Leechburg,  Latrobe,  McKees- 
port,  Washington,  Youngstown,  Sewickley,  Beaver 
Falls,  Carnegie,  Wilkinsburg  and  other  towns. 
It  has  1.250  subscribers  receiving  service,  with  con- 
tracts signed  with  050  other  subscribers,  to  be  con- 
nected as  rapidly  as  possible.  It  is  closely  allied 
with  the  local  company  which  is  about  to  furnish 
Independent  telephone  service  in  the  cities  of  Pitts- 
burg and  Allegheny. 


Ericsson  Testing  Set. 

The  Ericsson  Swedish  portable  testing  set.  shown 
in  the  accompanying  illustration,  is  a  complete  in- 
strument within  itself,  being  provided  with  hand 
microtelephone,  two  batteries,  generator,  bell,  light- 
ning protector  and  terminals  for  lines  and  earth. 
It  is  said  to  be  a  very  handsome  set  and  is  particu- 
larly adapted  for  military  purposes,  for  use  when 
extending  telephone  lines,  as  a  terminal  instrument, 
for  finding  trouble  on  lines  or  for  use  at  temporary 


exchanges  at  Mason  City,  Charles  City,  Osage, 
Northfield  and  other  towns.  Negotiations  are  said 
to  be  pending  for  the  addition  of  two  more  lines. 


ERICSSON    TESTING    SET. 

stations.  The  set  is  imported  and  sold  by  the  Erics- 
son Telephone  company,  296  Broadway,  New  York 
city.  


Trouble  in  Joliet. 


Joliet,  111.,  has  telephone  troubles  of  its  own.  In 
the  Circuit  Court  of  Will  County  a  bill  has  been 
hied  for  an  injunction  to  restrain  E.  R.  Conklin 
and  others  from  inaugurating  an  opposition  tele- 
phone system  in  that  city.  John  W.  Arnold,  former 
United  States  marshal  for  the  Northern  District  of 
Illinois,  and  Thomas  F.  Ryan  are  the  complain- 
ants. They  set  forth,  according  to  the  Chicago 
Tribune.that  with  Conklin  they  organized  the  North- 
western Telephone  company  in  April,  1S99,  and  se- 
cured an  ordinance  from  the  city  of  Joliet,  which 
was  accepted  by  the  company,  but  when  it  came  to 
file  a  bond  for  $20,000  under  the  ordinance  Conklin 
refused  to  join  the  parties  in  interest  and  sign  the 
document,  but  that  in  July  following  he  organized 
an  opposition  corporation  under  the  same  name  and 
pretended  to  accept  the  ordinance  and  filed  the  nec- 
essary bond.  Now  he  is  said  to  be  endeavoring  to 
secure  subscribers  for  telephones,  and  the  petitioners 
want  him  and  his  company  enjoined.  The  other  de- 
fendants named  in  the  bill  are  E.  H.  Harrison,  L.  S. 
Harrison,  Fred  W.  Keeley,  W.  H.  Sohn,  W.  J. 
Harper,  G.  W.  Hartman,  Charles  G.  Stolzer.  Frank 
B.  Reynolds,  Jessie  Knibbloe  and  Louis  W.  Shaw. 


Craig  Law  in  North  Carolina. 

The  Superior  Court  of  North  Carolina  has  de- 
cided that  the  Craig  law  is  constitutional,  in  the 
case  of  a  private  individual  against  the  Bell  Tele- 
phone company.  This  law  provides  for  the  domes- 
tication of  foreign  corporations  and  that  a  corpora- 
tion so  domesticated  has  not  the  right  of  removal 
of  a  case  to  the   federal   courts. 

In  the  opinion,  which  was  written  by  Judge 
Douglas,  the  court  says:  "We  are  of  the  opinion 
that  as  the  defendant  has  become  a  domestic  cor- 
poration of  the  state  of  North  Carolina  and  in 
contemplation  of  law  a  citizen  thereof,  and  as  the 
plaintiff  has  sued  the  defendant  as  a  North  Caro- 
lina corporation  upon  a  cause  of  action  which  de- 
clares no  federal  question  whatever,  the  case  cannot 
be  removed  into  the  Circuit  Court  of  the  United 
States."  


Another  Combination  Reported. 

An  officer  of  the  Erie  Telephone  and  Telegraph 
company,  who  was  in  attendance  on  the  annual 
meeting  of  the  Northwestern  Telephone  Exchange 
company  at  Minneapolis,  is  reported  to  have  said 
that  arrangements  are  completed  for  the  consolida- 
tion into  one  company  of  the  Bell  telephone  inter- 
ests and  the  Western  Union  and  Postal  Telegraph 
companies.  He  declares  that  the  leading  men  in 
the  Western  Union  and  Postal  companies  are  large 
holders  of  American  Bell  stock.  Officials  of  the 
North  American  Telegraph  company,  a  connection 
of  the  Postal,  declare  that  they  know  nothing 
about  the  proposed  combination.  They  express 
doubts  as  to  the  authenticity  of  the  report. 


The  Glen  Springs  (S.  C.)  Telephone  company 
has  been  commissioned.  The  capital  stock  is  $500. 
The  company  proposes  to  operate  telephones  to 
outside  points. 


Consolidation  in  Northern  Iowa. 

A  consolidation  of  several  strong  Independent 
telephone  companies  of  Northeastern  Iowa  has  re- 
cently been  effected.  The  Greene  and  Western,  the 
Northwestern,  Fitzgerald  and  Northfield  systems 
have  been  merged  into  one  at  Mason  City,  under 
the  title  of  the  Central  Telephone  and  Telegraph 
company.  The  new  company  has  about  1,000  miles 
of  toll  lines  in  Northern  Iowa  and  Minnesota,  with 


NEW  COMPANIES. 

The  Springerton  and  Mill  Shoals  Telephone  com- 
pany of  Springerton,  111.,  capitalized  at  $2,500,  has 
been  incorporated  by  John  W.  Springer,  John  Nup- 
ron  and  L.  W.  Hendershott. 

A  new  telephone  company  has  been  organized  in 
Worcester  County,  Md.,  with  L.  D.  Dirickson  pres- 
ident and  O.  D.  Collins  treasurer.  This  company 
will  build  a  line  from  Snow  Hill  to  Berlin,  and  from 
there  to  Ocean  City. 

The  Macoupin  Telephone  and  Telegraph  company 
of  Carlinville,  111.,  was  recently  incorporated,  with 
a  capital  stock  of  $10,000,  to  operate  a  telephone 
and  telegraph  line.  The  incorporators  were  James 
A.  Fletcher,  C.   G.   Heinz  and  Robert  Whitely,  Jr. 

The  Greenwood  and  Canisteo  Telephone  companj' 
of  Steuben  County,  New  York,  has  been  incorpo- 
rated, with  a  capital  stock  of  $3,000  and  the  follow- 
ing-named directors:  A.  P.  Woodward  and  N.  A. 
Coston  of  Greenwood,  and  Frank  Failing  of  Rex- 
ville. 

The  Kinston  (N.  C.)  Telephone  company  will 
proceed  at  once  to  construct  a  telephone  system  in 
that  city.  B.  W.  Cannady,  G.  P.  Fleming  and  Dr.Hy- 
att  have  been  appointed  a  committee  to  purchase 
material.  Instructions  have  been  given  to  push  the 
work. 

The  Decatur  County  Independent  Telephone  com- 
pany was  recently  incorporated  in  Indiana,  with  a 
capital  stock  of  $30,000.  The  company  will  have  head- 
quarters in  Greensburg,  and  will  operate  in  Decatur, 
Shelby,  Bartholomew^,  Rush,  Franklin,  Ripley  and 
Jennings  counties.     There  are  58  incorporators. 

The  New  Union  Telephone  company  has  been 
incorporated  in  the  state  of  New  York  to  operate 
from  Glens  Falls  to  the  towns  of  Caldwell.  War- 
rensburg,  Chester  and  Luzerne,  Warren  County; 
the  village  of  South  Glens  Falls  and  the  towns 
of  Moreau,  Corinth  and  Hadley,  Saratoga  County; 
the  villages  of  Sandy  Hill  and  Fort  Edward,  and 
the  towns  of  Kingsbury,  Hartford  and  Granville, 
Washington  County,  and  from  Glens  Falls  to  Al- 
bany and  Troy.  The  capital  stock  is  $100,000,  and 
the  directors  are  Byrcn  B.  Fowler,  Louis  M.  Brown, 
Arnold  Wurtenberg,  Daniel  L.  Robertson,  Eph- 
raim  B.  Potter  and  Charles  W.  Cool  of  Glens  Falls. 
Winfield  A.  Huppuch  and  James  E.  Flood  of  Sandy 
Hill,  and  Alfred  E.  De  Forest  of  Fort  Edward. 


MANUFACTURERS     AND     DEALERS. 

The  American  Electric  Telephone  company  of 
Jersey  City,  N.  J.,  capitalized  at  $3,000,000,  has  been 
licensed  to  transact  business  in  Illinois,  with  a  state 
capital  of  $150,000. 

The  Sterling  Electric  company  of  Lafayette,  Ind., 
reports  the  closing  of  contracts  for  four  telephone 
exchanges  in  the  Hawaiian  Islands,  also  business 
in  Cuba,  as  well  as  several  South  American  points. 
Glasgow.  Scotland,  has  just  placed  an  order  for 
the  well-known  Cook  protective  devices  with  the 
Sterling    company. 

The  Independent  Telephone  Supply  company,  19 
South  Canal  street,  Chicago,  has  purchased  the  tele- 
phone-supply business  of  the  Leschen-Macomber- 
W'hyte  company  and  will  hereafter  devote  its  entire 
time  and  attention  to  this  branch  of  the  trade.  The 
company  carries  in  Chicago  a  complete  stock  of 
telephone-construction  specialties  and  supplies,  and 
will  make  it  a  point  to  give  all  orders  prompt  and 
careful  attention.  George  S.  Whyte  is  president 
of  the  Independent  Telephone  Supply  company  and 
T.   B.   Macomber  is  secretary  and  treasurer. 

The  Modern  Telephone  and  Supply  company,  56 
Fifth  avenue,  Chicago,  has  just  issued  a  new  cata- 
logue. It  is  a  neat  publication  and  contains  ex- 
cellent pictures  of  the  company's  high-grade  tele- 
phones, switchboards,  magneto  bells  and  other  tele- 
phone appliances.  The  Modern  company,  through 
its  fair  treatment  of  customers,  has  built  up  a  very 
prosperous  and  constantly  increasing  trade.  The 
company's  goods  are  said  to  be  giving  entire  sat- 
isfaction. The  Modern  company  will  be  pleased  to 
mail  a  copy  of  its  catalogue  to  anyone  on  request. 

The  Kansas  City  Telephone  Manufacturing  com- 
pany has  just  closed  a  contract  with  the  Hanover 
Telephone  company  of  Hanover,  Kan.,  for  a  com- 
plete exchange  equipment.  The  Hanover  company 
will  use  the  Kansas  City  company's  high-grade  tele- 
phones and  a  100-drop  Eureka  metallic  self-restor- 
ing express  switchboard  with  100  drops  installed. 
Everything  purchased  by  the  company  is  said  to  be 
strictly  first-class  in  every  respect.  This  will  be 
one  of  the  most  complete  and  substantial  exchanges 
in  the  state  of  Kansas,  and  will  be  a  credit  to  the 
thriving  little  city  in  which  it  will  be  installed. 
The  promoters  of  the  enterprise  are  the  well-known 
members  of  the  firm  of  Hanover,  Miller  &  Co.  and 
H.  O.  Janicke.  The  Kansas  City  Telephone  Manu- 
facturing company  is  one  of  the  new  manufacturing 
concerns  in  Kansas  City,  but  it  has  at  once  en- 
tered into  a  flourishing  business  throughout  its  ter- 
ritory, and  its  goods  are  said  to  be  meeting  with 
favor  wherever  shown. 


- 

Sturtevant  Electric  Propeller  Fan. 

The  B.  F.  Sturtevant  company  of  Boston  has  dur- 
ing the  last  year  remodeled  its  enclosed  motors  de- 
signed for  direct  connection  to  propeller  fans,  and 
is  now  building  a  full  line  of  these  machines,  rang- 
ing from  iS  inches  to  120  inches  in  diameter,  with 
capacities  from  2,000  to  175,000  cubic  feet  a  minute. 
The  motor  is  of  the  bipolar  type,  entirely  enclosed, 
and  thereby  protected  from  dust,  a  most  important 
element  in  a  machine  used  under  these  conditions. 
In  order  to  avoid  the  excessive  temperature  which 
is  incident  to  the  operation  of  most  enclosed  mo- 
tors, this  type  has  been  very  carefully  designed, 
so  that  a  low-temperature  rise  can  be  maintained 
without  greatly  increasing  the  size  and  weight  above 
that  of  the  ordinary  open  type.  This  machine  is 
said  to  be  capable  of  continuous  operation  for  10 
hours,  with  a  maximum  temperature  rise  of  not  ex- 
ceeding 60  degrees   Fahrenheit. 

Yokes  extending  out  from  the  field  ring  of  the 
motor  support  the  armature  shaft.  The  end  cas- 
ings arc  entirely  independent  and  can  be  instantly 
removed  to  give  access  to  the  entire  interior.    The 
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Smith,  H.  A.  Sargent,  M.  J.  Mandelbaum  and  F.  T. 
Pomeroy,  all  of  Cleveland;  A.  H.  Pomeroy,  M.  A. 
Spargue,  L.  M.  Coc,  and  O.  D.  Pomeroy  of  Berea; 
Will  Christy  of  Akron  and  F.  L.  Fuller  of  Elyria. 
The  officers  arc  as  follows:  President,  A.  H.  Pom- 
eroy of  Berea;  vice-president,  A.  E.  Akins  of  Cleve- 
land; secretary,  E.  F.  Schneider  of  Cleveland; 
treasurer,  F.  T.  Pomeroy  of  Cleveand. 


Professional  Secrets.1 

In  the  course  of  a  number  of  years  of  heartrending 
experiences  I  have.  I  think,  discovered  a  few  sim- 
ple rules  for  getting  jobs,  which,  after  much  re- 
luctance, I  have  concluded  to  give  to  the  profession 
in  absolute  confidence.  They  have  not  always 
worked  as  well  as  I  would  like,  but  they  at  least 
give  one  a  fair  chance  with  other  professional 
brothers,   and   they   are   as   follows: 

I.  Find  your  Job. — This  is  quite  necessary.  I 
have  completely  discarded  the  theory  on  which  I 
started  in,  that  your  job  should  find  you.     It  may 
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Kentucky  Incandescent  Lamps. 

The  lamps  herewith  illustrated,  while  on  the  market 
but  a  year,  it  is  stated,  have  taken  a  leading  place 
among  the  lamp  consumers  of  the  South,  where  they 
are  manufactured.  The  Kentucky  Electrical  com- 
pany of  Owensboro,  Ky.,  is  located  at  a  point  that 
enables  it  to  reach  for  business  in  all  sections  of 
the  country.  The  company  has  spared  nothing  that 
was  necessary  to  bring  its  product  to  a  high  degree 
of  perfection  and  the  number  of  "repeat"  orders 
shown  by  its  order  book  is  an  indication  of  the 
merits  of  the   Kentucky  company's   lamp. 

The  claims  made  by  this  company  that  the  lamp 
gives  a  pure  white  light  and  maintenance  of  candle- 
power  and  efficiency  throughout  the  usual  life  of 
a  lamp,  and  that  it  docs  not  blacken,  is  said  to  be 
fully  borne  out  by  letters  from  its  customers.  The 
lamps  are  all   sent  out  under  a   guarantee. 

The  lamps  shown  in  the  illustration  are  the  oval- 
coil  type,  which  is  made  in  all  voltages,  from  90  to 
140,  and  the  twisted-loop,  from  45  to  60  volts,  and 
in  efficiencies  from  three  to  four  watts  per  candle- 
power. 

Additional  equipment  is  now  being  placed  at  the 
factory  of  the  company  which  will  enable  it  to  man- 
ufacture 3,000  lamps  a  day.  Among  the  machinery 
lately  installed  is  a  "sealing-in"  machine,  that  has 
a  capacity  of  3,000  lamps  a  day.  This  is  more  than 
double  the  capacity  of  the  machines  heretofore  in 
use  in  this  factory.     Other  appliances,  such  as  auto- 


Oval-coil  Type, 


Twisted-loop  Type. 
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bearings  and  brushes  can  be  reached  by  simply  re- 
moving the  caps  in  the  center  of  the  casings. 

The  brushes  are  of  hard  carbon,  supported  in 
holders  of  a  modified  reaction  type,  which  allows  of 
easy  adjustment  when  it  becomes  necessary  to  re- 
verse the  direction  of  rotation  of  the  motor.  The 
bearings  are  self-oiling  and  self-aligning  and  fitted 
with  composition  sleeves,  which  are  removable  from 
the  outer  ends  of  the  boxes. 

The  design  of  the  propellor  wheel  is  the  result 
of  an  extended  series  of  comparative  experiments 
with  different  types.  The  delivery  edge  is  helical, 
and  the  form  is  such  that  the  air  is  picked  up  at  the 
inlet  of  the  blade  at  low  velocity,  and  when  well 
under  the  influence  of  the  blade  accelerated  to  its 
maximum  velocity  with  the  least  amount  of  slip. 
As  a  result,  the  efficiency  is  said  to  be  extremely 
high.  The  wheel  is  partially  enclosed  within  a 
conoidal  inlet  ring,  which  decreases  the  frictional 
resistance  to  the  entering  air.  By  means  of  a  tri- 
pod support  the  motor  is  accurately  centered  and 
rigidly  held  in  place,  and  the  entire  apparatus  may 
with  ease  be  bolted  to  the  wall  through  which  the 
air  is  to  be  discharged.  The  illustration  serves  to 
make  clear  the  general  features  of  the  design. 


Important  Railway    Consolidation   in 
Ohio. 

The  consolidation  of  Northern  Ohio  electric  roads, 
to  which  reference  was  made  in  the  Western  Elec- 
trician some  time  ago,  has  been  consummated,  and 
a  new  company,  the  Cleveland,  Elyria  and  Western 
Railway  company,  has  been  incorporated,  with  a 
capital  of  $2,000,000,  to  operate  the  largest  system 
of  interurban  lines  in  the  state.  The  roads  making 
up  the  new  system  are  as  follows:  Cleveland,  Berea, 
Elyria  and  Oberlin  railway,  from  Lorain  street, 
Cleveland,  to  Oberlin,  via  Rockport  and  Berea; 
the  Lorain  County  railway,  extending  from  Elyria  to 
Lorain,  via  North  Amherst;  the  Oberlin  and  Welling- 
ton road,  between  the  points  indicated  by  the  name. 
The  capital  stock  is  distributed  as  follows  in  pay- 
I'Miit  for  the  roads:  To  the  first  named  above,  10,- 
000  shares  of  $100  each;  to  the  second,  1,600  shares; 
to  the  third,  2,400  shares.  This  is  to  be  distributed 
among  the  stockholders  pro  rata.  The  remainder, 
6,000  shares,  is  to  remain  in  the  treasury.  The  new 
company  is  authorized  to  issue  $1,500,000  in  gold 
bonds,  redeemable  in  10  years,  but  which  are  made 
payable  in  20  years.  They  may  thus  be  taken  up 
at  the  option  of  the  company  any  time  after  10  years. 
The  directors  of  the  company  are  A.  E.  Akins,  S.  C. 


work  once  in  a  while,  but,  as  a  rule,  a  needy  engi- 
neer out  of  work  is  a  great  deal  keener  hunter  than 
a  lonesome  job  is.  After  you  have  found  jobs  for 
a  good  many  years  it  is  possible  that  some  stray  jobs 
may  find  you;  but  I  wouldn't  count  on  it. 

2.  Know  a  Good  Deal  More  About  How  That 
Job  Ought  to  Be  Done  Than  Anybody  Else  Around. 
— There  is  no  doubt  at  all  but  that  this  is  a  very 
important  requirement,  indeed,  in  the  practice  of 
getting  jobs,  but  it  is  one  which  I  feel  almost 
ashamed  to  mention,  and  indeed,  would  have  fore- 
borne  to  speak  of,  had  it  not  been  that  occasionally 
I  have  met  enthusiastic  and  confident  engineers, 
eager  and  willing  to  lend  a  hand  in  the  great  work 
of  harnessing  the  forces  of  nature,  but  a  little  un- 
certain as  to  the  difference  between  the  breeching 
and  bellyband.  This  delightful  trait  of  ambition  in 
our  profession  should  be  commended,  could  it  only 
be  turned  into  proper  channels. 

3.  Know  the  Men  Who  Have  the  Jobs  to  Give. — ■ 
This  last  rule  seems  also  to  be  one  of  those  delight- 
fully simple  propositions,  in  theory,  which  are 
found  so  difficult  in  practice.  The  theory  of  the 
thing  is  that  an  engineer's  reputation  ought  to  pre- 
cede him  everywhere.  In  practice  he  is  usually 
exceedingly  glad  if  it  will  only  follow  him  at  a 
respectable  distance. 


Association    of    Railway    Telegraph 
Superintendents. 

The  Association  of  Railway  Telegraph  Superin- 
tendents of  America,  which  held  its  annual  meet- 
ing at  Detroit,  Mich.,  on  June  20th,  elected  the 
following-named  officers  for  the  ensuing  year: 
President,  W.  F.  Williams,  Portsmouth,  Va.,  of  the 
Seaboard  Air  Line;  vice-president,  C.  F.  Annett, 
Illinois  Centra],  Chicago;  secretary,  P.  W.  Drew, 
Wisconsin  Central,  Milwaukee.  Mr.  Drew  has  been 
secretary  of  the  organization  now  for  16  years. 
Boston  was  chosen  as  the  place  of  the  next  annual 
meeting,  the  date  being  .set  for  June  19,  1001.  Pa- 
pers were  read  by  J.  H.  Jacoby  of  the  Lehigh  Val- 
ley, on  "Storage  Batteries;"  H.  T.  Simpson  of  the 
Chesapeake  and  Ohio,  on  "Block  Signals,"  and 
J.  S.  Evans  of  the  Nickel  Plate  on  "Highway-cross- 
ing  Alarm   Signals." 


In  India  there  are  those  who  insist  that  at  Dar- 
jeeling  and  other  hill  stations  thunderstorms  have 
been  more  frequent  and  more  severe  since  the  in- 
troduction of  electric  lighting.  The  theory  that  the 
electrical  equipment  attracts  the  storms  is  gravely 
put  forward. 

1.  Abstract  made  by  Power  of  a  paper  read  by  J.  W.  Alford 
before  tbe  Illinois  Society  of  Engineers  and  Surveyors. 


KENTUCKY   INCANDESCENT   LAMPS. 

matic  flashing  machines,  that  are  said  to  control 
absolutely  the  current  used  in  treating  the  filament, 
secure  the  uniformity  possessed  by  Kentucky  lamps. 
Pumps  that  exhaust  individually  each  lamp  have 
been  in  use  since  the  erection  of  this  factory  a  year 
ago,  and  the  number  is  now  being  increased  to 
enable  the  company  to  promptly  supply  its  rapidly 
growing  trade.  All  departments  are  under  the 
supervision  of  skilled  mechanics  and  the  workman- 
ship is  said  to  be  of  a  very  superior  quality. 

The  Kentucky  Electrical  company  is  now  adding 
a  motor  and  dynamo  department  and  will  be  able 
within  a  few  weeks  to  supply  small  power  and  gen- 
erating machinery,  built  along  the  most  approved 
lines.  This  department  is  in  the  hands  of  men  who 
were  connected  with  the  largest  manufacturers  in 
their  line.  The  company  will  gladly  reply  to  in- 
quiries regarding  its  products  and  assures  its  patrons 
prompt  service,  satisfactory  goods  and  courteous 
treatment.  

Suggestions  for  Commercial  Travelers 
in  Mexico. 

In  view  of  the  fact  that  the  various  states  of  Mex- 
ico are  now  included  in  the  itinerary  of  many  Amer- 
ican commercial  travelers,  a  few  suggestions  for  their 
benefit  are  herewith  given.  In  the  first  place,  it 
should  be  borne  in  mind  that  the  commercial  trav- 
eler must  have  papers  to  show  that  he  is  authorized 
to  sell  goods.  When  this  is  the  case  his  principal,  or 
his  employer,  will  be  considered  as  having  complied 
with  the  law.  The  tax  enforced  is  the  "dereche  de 
patente,"  mentioned  in  article  63  of  the  Mexican 
treasury  regulations  in  these  words:  "The  'dereche 
de  patente'  will  also  be  collected  from  traveling 
agents  and  other  traders  in  conformity  with  the  pre- 
scribed tariff." 

When  a  commercial  traveler  arrives  in  a  town  of 
the  republic  he  ascertains,  by  application  to  the  local 
authorities,  the  fee  he  must  pay  to  transact  business. 
The  fee  varies,  but  he  may  consider  his  assessment 
unjust  if  it  is  more  than  he  has  paid  at  the  places 
previously  visited.  In  that  case  he  has  recourse  in 
an  application  to  the  governor  of  the  state.  For 
instance,  the  law  provides  that  in  the  city  of  Chihua- 
hua, the  tax  on  commercial  travelers  shall  not  be 
more  than  $200  nor  less  than  $10  Mexican  currency. 
In  other  towns  of  the  state  of  Chihuahua  it  is  not 
more  than  $30  nor  less  than  $3.  As  a  rule,  the  au- 
thorities charge  a  minimum  rate,  especially  in  cases 
where  the  commercial  traveler  comes  well  recom- 
mended. The  rate  varies  somewhat  in  the  different 
states  and  municipalities,  but  is  not  oppressive. 

Commercial  travelers  with  samples  of  a  dutiable 
character  can  readily  introduce  them  into  the  re- 
public by  furnishing  a  bond  for  twice  the  amount 
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of  the  duties.  They  must,  however,  be  returned 
through  the  same  port  of  entry,  and  must  be  in  the 
same  condition  as  when  they  were  taken  into  Mex- 
ico. Drummers  should  always  present  their  samples 
at  the  custom-house  before  entering  Mexico;  other- 
wise, they  may  be  delayed  for  24  hours.  A  certificate 
of  exportation  should  be  secured  from  the  United 
States  collector  of  customs  if  it  is  desired  to  return 
samples  which  are  carried  into  Mexico,  which  other- 
wise would  be  subject  to  tariff  duties. 

It  should  be  noted  that  commercial  travelers  can- 
not expect  to  accomplish  much  in  Mexico  by  only 
one  or  two  days'  stopover.  The  customs  of  the 
country  will  not  admit  of  it.  One  must  take  plenty 
of  time  and  exercise  no  small  degree  of  patience,  if 
he  expects  to  succeed  in  placing  orders.  T. 


The  Paris  Exposition. 

The  foreign  dynamo  room  of  the  Electrical  Palace 
is  beginning  to  assume  a  finished  appearance.  The 
German  section  has  been  in  running  order  for  some 
time,  and  the  four  large  machines  have  been  pro- 
vided with  tile  floors  and  railings,  and  a  switch- 
board has  been  erected  for  each.  These  dynamos 
have  been  furnishing  current  for  some  time.  Two 
of  the  large  generating  sets  are  situated  on  each 
side  of  the  central  passage,  and  next  to  them  are 
several  exhibits  of  machine  tools  by  German  firms; 
some  of  these  are  operated  by  electric  motors.  On 
one  side  are  the  two  laige  generating  sets  of  the  Bel- 
gian section,  and  opposite  these  are  now  being 
erected  the  English  machines,  which  are  the  last 
to  be  finished.  One  of  these  sets  consists  of  a 
Robe}'  engine  and  dynamo  of  280  kilowatts;  the  sec- 
ond is  a  Willans  &  Robinson  engine  of  1,800 
horsepower,  driving  a  Siemens  generator,  and  the 
third  is  a  Galloway  engine,  with  a  Mather  &  Piatt 
generator  of  300  kilowatts.  There  are  in  all  10  large 
generating  sets  in  this  dynamo  room,  not  counting 
those  of  the  Swiss,  Austrian  and  other  sections  lo- 
cated in  the  adjoining  spaces. 

Foreign  Machinery  Buildings. 

The  German  section  has  also  a  building  of  con- 
siderable size,  located  "just  outside  the  main  room. 
The  structure  is  two  stories  in  height  and  contains 
a  number  of  interesting  exhibits.  In  the  center  of 
the  building  is  a  three-phase  alternator  of  unusual 
size,  which  extends  nearly  to  the  roof.  It  has  been 
built  by  the  Allgemeine  Electric  company,  and  has 
a  rated  capacity  of  3,000  kilowatts,  at  6.000  volts 
and  83  cycles.  It  is  not  running,  being  placed  on 
exhibition  only;  it  is  larger  than  any  of  the  machines 
in  the  main  building.  Eight  similar  machines  are 
now  being  installed  in  the  new  power  station  at 
Berlin  and  next  year  10  more  are  to  be  put  in.  This 
machine  is  of  the  internal-field  type,  the  field  being 
mounted  around  the  rim  of  an  immense  flywheel, 
2%  feet  wide,  which  carries  75  poles.  The  machine 
is  mounted  upon  an  iron  structure  which  brings 
its  center  at  a  considerable  height  from  the  ground; 
a  staircase  on  each  side  leads  up  to  a  platform  built 
around  it,  and  it  ma}-  thus  be  easily  inspected.  The 
outer  crown  is  formed  of  a  casting  carrying  an 
inner  circle  of  laminated  iron,  the  latter  being  pro- 
vided with  heavy  end-plates.  The  winding  is  made 
up  of  copper  bars,  placed  in  the  slots,  which  are 
about  iVz  inches  deep;  the  bars  are  connected  on 
the  outer  ends  by  V-shaped  pieces.  The  current  is 
supplied  to  the  internal  field  by  two  stout  copper 
rings  about  six  feet  in  diameter,  with  four  brush 
holders  for  each,  these  being  carried  on  a  curved 
arm.  On  the  outer  side  of  the  bearing  is  an  eight- 
pole  machine  of  about  eight  feet  exterior  diameter, 
which  serves  as  an  exciter.  The  remainder  of  the 
exhibits  in  the  building  consists  mainly  of  machines 
of  different  kinds,  many  of  which  are  operated  by 
electric  motors.  A  number  of  large  calendering  ma- 
chines are  driven  by  Lahmeyer  direct-current  mo- 
tors, and  a  large  Siemens  &  Halske  six-pole  motor 
drives  the  main  shaft  for  a  number  of  wood-working 
machines.  On  the  upper  floor  is  a  varied  exhibit 
of  machines,  many  of  which  are  also  operated  by 
small    motors. 

The  Italian  building,  which  is  immediately  ad- 
joining, contains  a  number  of  interesting  exhibits. 
The  Association  of  Boiler  Proprietors,  whose  head- 
quarters is  at  Milan,  has  a  collection  showing  vari- 
ous forms  of  boiler  incrustations  and  accidents;  this 
association  carries  011  the  inspection  of  boilers,  de- 
signing, etc.  Opposite  to  this  is  a  collective  ex- 
hibit of  different  boiler  associations  of  Italy.  The 
center  of  the  building  contains  a  number  of  ex- 
hibits, such  as  a  collection  of  machine  tools,  by  E. 
Dubosc  of  Turin,  and  others  by  Casali  and  Pozzi  & 
Torese.  A  system  of  belting  in  camels'  hair  is 
shown  by  Massoni  &  Moroni.  Bender  &  Martiny 
have  an  exhibit  of  asbestos  and  guttapercha.  One 
of  the  most  interesting  exhibits  is  that  of  the  mag- 
netic separator  used  in  the  Monteponi  mines.  It 
consists  of  an  electromagnet  suspended  vertically, 
its  two  poles  being  brought  close  together  at  the 
bottom,  and  below  it  passes  an  endless-belt  system 
to  carry  the  ore.  Another  building  erected  in  the 
vicinity  is  that  of  the  Russian-American  Coutchouc 
company  of  St.  Petersburg.  It  carries  at  the  top 
a  high  pyramid,  built  up  of  black  balls,  to  represent 
native  caoutchouc,  and  is  surmounted  by  a  large 
Russian  eagle.  The  building  is  quite  ornamental, 
and  contains  a  number  of  exhibits  showing  the  vari- 
ous applications  of  rubber. 

Second  Floor  of  Electrical  Palace. 
The    Centennial   exhibition,    which   has   been    in- 
stalled by  the  French  government,  is  situated  on  the 


second  floor  of  the  Electrical  Palace.  A  large  space 
is  surrounded  by  cases,  on  whose  shelves  the  differ- 
ent collections  of  historic  apparatus  are  now  [June 
1st]  being  placed,  and  will  be  properly  classified 
and  labeled;  the  larger  apparatus,  such  as  static 
machines,  dynamos,  etc.,  occupies  the  central  space. 
Among  the  most  interesting  of  the  smaller  instru- 
ments may  be  mentioned  a  telegraph-receiving  in- 
strument made  by  Pouget  in  1852,  in  which  the 
message  is  recorded  upon  chemical  paper,  and  sev- 
eral galvanometers  used  by  Deprey,  one  of  which 
was  used  in  the  classic  experiments  of  power  trans- 
mission from  Creil  to  Paris,  on  the  high-tension, 
direct-current  system,  in  1883.  The  first  Edison 
lamp  used  in  France  is  also  shown.  An  incandes- 
cent lamp  of  the  Lodyguine  type,  with  carbon  rods, 
made  in  1876,  at  Paris,  is  to  be  seen.  A  number 
of  telegraph  instruments  are  shown,  including  a 
needle  telegraph  and  Morse  receiver  of  the  Breguet 
type  and  a  dial  telegraph  of  Froment,  besides  a  num- 
ber of  others.  The  laboratory  of  the  Sorbonne  fur- 
nishes several  instruments,  among  these  being  a 
Nobili  galvanometer  constructed  by  Ruhmkorff. 
One  of  the  original  Clamond  thermo-electric  piles 
is  also  shown,  and  a  bismuth  thermo-pile  of  Pouillet. 

Among  the  large  instruments  and  machines  which 
are  now  arriving  may  be  mentioned  an  apparatus 
used  in  early  experiments  for  determining  the  legal 
ohm,  loaned  by  the  College  de  France,  a  number 
of  old  types  of  frictional  machines,  some  dating 
from  the  last  century,  a  Pixii  magneto  machine  of 
the  vertical  type,  furnished  by  the  laboratory  of  the 
Sorbonne.  An  interesting  collection  is  that  of  a 
number  of  Jablochkoff  candles,  used  for  street  light- 
ing in  Paris  in  1878.  A  number  of  early  types  of 
dynamos  and  armatures  are  to  be  seen,  among 
which  is  the  first  machine  used  in  electro-chemical 
work  ju  Paris,  1872.  An  old  Lontin  machine  is 
also  shown,  and  several  dynamos  dating  from  1876; 
a  number  of  Gramme  machines  of  early  types  are 
also  on  exhibition. 

A  number  of  cases  are  taken  up  with  a  collection 
of  books  relating  to  electricity,  magnetism  or  phys- 
ics, some  of  these  dating  from  the  fifteenth  century. 
Among  the  most  interesting  of  these  is  a  copy  of  the 
famous  treatise  on  the  properties  of  the  magnet,  by 
Gilbert,  published  in  London  in  1600.  A  treatise  by 
Otto  von  Guericke  upon  his  celebrated  vacuum  ex- 
periments bears  the  date  of  1672.  An  interesting  vol- 
ume is  a  work  relating  to  the  experiments  and  obser- 
vations of  Franklin,  which,  as  the  title  states,  is  taken 
from  a  number  of  letters  written  to  Mr.  P.  Collinson 
of  the  Royal  Society  of  London,  the  book  is  in  French 
and  bears  the  date  1752.  Among  the  works  of  the 
present  century  are  volumes  by  Oersted,  de  la  Rive, 
Ohm,   Arago  and  other  celebrated  scientists. 

A  number  of  English  exhibits  are  now  in  place 
and  the  section  will  occupy  a  prominent  position  on 
the  second  floor.  The  exhibit  of  Lord  Kelvin's 
measuring  instruments,  made  by  White  of  Glasgow, 
is  of  great  interest.  Here  may  be  seen  a  number 
of  voltmeters,  ammeters,  static  electrometers,  etc., 
among  which  may  be  mentioned  an  improved  form 
of  engine-room  voltmeter,  several  types  of  ammeters, 
a  recording  voltmeter,  a  static  voltmeter  of  the 
multicellular  type,  and  different  forms  of  wattmeters. 
These  instruments  are  mounted  upon  large  panels 
where  they  may  be  easily  inspected;  the  exhibit  is 
not  yet  completed,  and  a  number  of  other  instru- 
ments will  be  mounted.  Next  to  this  is  a  pavilion 
erected  by  W.  A.  S.  Benson  of  London,  finished 
in  blue  and  white;  the  exterior  is  surrounded  by  the 
numerous  forms  of  chandeliers,  clusters,  lamp 
brackets  and  other  fixtures  made  by  this  firm. 

The  exhibit  of  the  Chloride  Accumulator  com- 
pany is  quite  extensive.  The  company  has  erected 
an  office  pavilion,  and  surrounding  it  is  a  collection 
of  storage  batteries,  of  all  sizes  and  forms.  A 
standard  form  of  three-tier  wood  stand  shows  the 
general  disposition  of  a  battery  of  30  cells,  to  give 
60  volts,  with  a  capacity  of  300  ampere-hours,  or  2>Z 
amperes  for  nine  hours.  A  number  of  lighting  cells 
for  central-station  work  are  shown,  these  being  of 
considerable  size  and  contained  in  lead  tanks.  A 
type  of  cell  is  seen  of  the  kind  supplied  to  the  Lon- 
don and  Northwestern  Railway  company  and  other 
English  railroads  for  train  lighting,  and  a  set  of 
12  cells  in  a  wood  case  as  used  on  the  cars  of  the 
Birmingham  Traction  company.  An  automobile 
set  is  also  shown,  consisting  of  40  cells  of  80  volts, 
and  a  sample  of  the  cells  supplied  to  the  new  steam 
yacht  built  for  Queen  Victoria  and  the  yacht  of 
the  Prince  of  Wales.  One  of  the  largest  cells  is  six 
feet  long,  with  a  capacity  of  6,860  ampere-hours  on 
a  nine-hour  discharge.  A  small  portable  battery,  as 
supplied  to  the  British  Admiralty,  is  also  to  be  seen. 
The  exhibit  is  completed  by  a  collection  of  plates, 
separators  and  accessories  for  measurement  and 
battery   inspection. 

Next  to  the  Chloride  company's  pavilion  is  the 
exhibit  of  the  British  government  telegraph,  which 
owns  several  large  factories  and  manufactures  nearly 
all  the  instruments  required  on  its  lines.  The  ex- 
hibit is  a  large  and  instructive  one,  and  contains  in- 
struments illustrating  the  modern  systems  of  tele- 
graph used  in  Great  Britain.  A  number  of  models 
of  the  Wheatstone  printing  telegraph  are  shown; 
the  motors  of  this  system  are  provided  with  an  im- 
proved regulator,  which  insures  synchronism  be- 
tween the  transmitting  and  receiving  instruments. 
A  quadruplex  set  on  the  Delaney  system  is  to  be 
seen.  This  system  has  been  considerably  developed 
in  England  and  instruments  of  this  kind  have  been 
used  successfully  over  a  line  of  200  miles  from  Lon- 
don to  Bristol.     All  the  instruments  are  handsomely 


finished  and  great  care  has  been  taken  in  the  work- 
manship and  finish.  Each  instrument  undergoes  a 
thorough  system  of  tests  at  the  factory  before  be- 
ing allowed  to  pass.  A  number  of  telephone  switch- 
boards are  also  shown.  Most  of  the  instruments 
are  constructed  in  brass  and  mahogany,  giving  the 
collection  a  fine  appearance.  A  number  of  the  tele- 
graph instruments  are  in  operation  and  their  work- 
ing may  be  observed. 

The  exhibit  of  the  Electrical  Power  Storage  com- 
pany, which  is  adjoining,  shows  the  well-known 
E.  P.  S.  accumulator.  In  the  center  of  the  exhibit 
is  an  automobile,  provided  with  batteries  and  show- 
ing the  method  of  mounting.  A  number  of  cells 
show  the  development  of  the  battery,  from  its  early 
stages  to  the  present  improved  type,  and  show  the 
successive  modifications  made  in  each  form.  Various 
types  of  cells  are  to  be  seen,  including  those  of 
large  size  for  station  work,  down  to  small  portable 
sets  in  wood  cases.  Among  the  accessories  may  be 
mentioned  a  minute  incandescent  lamp  mounted 
upon  a  flat-rubber  strip,  to  be  inserted  between 
the  plates  for  inspection;  it  is  fitted  with  flexible 
cord  and  springs  to  grip  into  the  lead  connections 
between  adjacent  cells,  a  four-volt  lamp  being  used. 
Among  the  instruments  is  an  automatic  switch  to 
break  the  circuit  when  the  cunent  falls  below  the 
safe  charging  limit,  also  an  automatic  current  alarm, 
which  gives  warning  that  the  cells  are  discharging 
above    their   normal    rate. 

The  end  gallery  of  the  main  dynamo  room  is  de- 
voted to  a  number  of  exhibits  of  the  German  sec- 
tion, and  here  the  second  pavilion  erected  by  the 
Allgemeine  Electric  company  occupies  the  central 
position;  ;t  is  of  considerable  height  and  presents 
a  very  handsome  appearance,  being  constructed 
almost  entirely  of  repousse  copper,  in  various  orna- 
mental designs,  surmounted  by  a  dome.  The  effect 
is  increased  by  the  use  of  stained  glass.  This  struc- 
ture is  smaller  than  the  main  pavilion  erected  by 
the  same  company  and  is  open  at  the  front.  It  con- 
tains a  number  of  cases  in  the  interior,  with  cables, 
telegraph  and  telephone  wires,  mica  and  other  in- 
sulation, and  various  instruments.  In  the  center  of 
the  pavilion  is  a  high-tension  transformer,  giving 
a  spark  discharge  across  a  mica  plate.  Signals  are 
to  be  transmitted  between  the  two  pavilions  across 
the  length  of  the  dynamo  room  by  wireless  telegra- 
phy, and  a  number  of  improved  instruments  will 
shortly  be  installed  for  the  purpose. 

On  either  side  of  the  pavilion  is  a  smaller  struc- 
ture in  iron,  stained  glass  and  wood,  which  will 
contain  a  number  of  exhibits  of  different  German 
firms.  Among  those  already  in  place  is  that  of  the 
Pollak  Accumulator  company,  showing  a  number 
of  miniature  cells,  which  are  reduced  models  of  the 
large  sizes  for  station  work;  a  large  cell,  with  lead 
tank  is  also  shown.  Dr.  Th.  Horn  of  Leipzig 
shows  a  number  of  measuring  instruments  for  cen- 
tral stations  of  an  improved  type.  The  Hansen 
arc  lamp  is  represented  by  a  number  of  types,  in 
which  the  details  of  the  mechanism  may  be  observed. 
Symmetrical  with  these  two  structures,  and  on  the 
opposite  side  of  the  passageway,  are  two  pavilions 
in  hardwood  and  stained  glass  of  ornamental  design, 
erected  by  Shaffer  &  Budenberg  and  Siemens  & 
Halske.  The  former  contains  a  collection  of  steam- 
fittings  and  other  apparatus,  including  pressure 
gauges,  simple  and  registering,  governors,  valves 
of  different  sizes,  etc.  That  of  Siemens  &  Halske 
has  also  a  display  of  steam-fittings,  showing  various 
types  of  valves,  manometers  and  water  meters  of 
different  sizes.  A  novel  exhibit  of  this  section  is 
a  new  process  for  obtaining  reliefs,  medals,  molds, 
etc.,  by  an  electric  method.  Korting  &  Mathiesen  of 
Leipzig  have  an  extensive  exhibit  of  focusing  arc 
lamps  and  measuring  instruments. 

A  number  of  exhibits  of  leather  belting  are  to 
be  seen  in  the  side  gallery  adjoining;  one  of  the 
largest  of  these  is  that  of  Adolph  Schutz  &  Co.  of 
Berlin.  Another,  of  Sampson  &  Co.,  an  English 
firm,  shows  a  number  of  belts  mounted  upon  shafts, 
besides  small  models  of  belt  transmission.  C. 
Gehrckens  of  Hamburg  has  one  of  the  largest  and 
most  ornamental  exhibits,  showing  a  number  of 
hides  of  various  animals  and  an  extensive  collection 
of  belts  of  different  sizes.  One  of  the  most  inter- 
esting of  these  is  a  belt  only  two  inches  wide  and 
one-eighth  inch  thick,  which  transmitted  82  horse- 
power at  the  Schuckert  works  at  Nuremburg,  with 
a  speed  of  217  feet  per  minute,  the  driving  wheels 
being  about  eight  feet  in  diameter.  Another  belt 
exhibit  worthy  of  mention  is  that  of  F.  Pretzel 
&  Co.  of  Essen,  showing  various  forms  of  ordinary 
and  leather-link  belts,  and  a  large  belt,  six  feet 
wide,  which  was  used  in  a  large  starch  factory  in 
Germany  to  transmit  800  horsepower,  having  been 
constantly  in  use  from  1881  until  recently.  This 
company  also  exhibited  at  Chicago,  where  it  re- 
ceived a  medal. 

The  Swiss  exhibits  occupy  the  gallery  which  ex- 
tends along  the  other  side  of  the  dynamo  room; 
a  number  of  these  have  been  installed  and  others 
are  in  preparation.  The  Societe  Le  Volta  has 
erected  an  ornamental  structure  to  illustrate  its 
electro-chemical  and  metallurgical  processes,  and 
shows  different  products  obtained  by  the  electric  fur- 
nace. The  Societe  d'Appareillage  Electrique  of  Ge- 
neva has  a  large  collection  of  porcelain  articles, 
such  as  insulators,  switch-bases,  fuse  blocks,  cut- 
outs; a  great  variety  of  these,  both  plain  and  dec- 
orated, is  to  be  seen.  The  Alioth  company,  in  ad- 
dition to  its  exhibits  of  heavy  machines  on  the  first 
floor,  shows  a  small  direct-current  machine  of  10 
horsepower,  mountcc'   with  a   Mertz  engine  of  the 
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u-jri'-ht  type      Next  is  a  collection  of  small  direct- 
current   motors   shown   by   A.    Lecocq   of   Geneva. 
H     Weidemann    shiws    a    collection   of   insulating 
materials  and  manufactured  article-,  such  as  ; 
h  and  paper,  and  various  forms  of  insul 

■  >c,  micanite,  etc..  and  tul.es  of  different 

bobbins    tor    fields    and    transformer,,    fuller 

fronts  for  controllers,  besides  specimens  ot 

os  and  nv.ca.    The  Gamper  and  Iteming 

milar  exhibit  of  insulating  material 

and    forms.     Leather   belling   is    shown     by     Leon 

,    Brussels  and  J.    Lech.u   ol 

'    Following  the  Suiss  section  arc  the  Belgian  ex- 
hibits     \  new  form  of  telephone  cabinet  is  shown 
by    Davin-Gilbert   of   Brussels.     It    is   designed  to 
und-tight  and  is  constructed  in  mayombc  wood. 
„,  ir,,,,,  thi  Bion,   somewhat  resem- 

bling  mahogany.     An   extensive   exhibit    is   that   of 
-,]-.  in  which  are  seen  a  iium- 
j      legraphs,  various  types  of  sound- 
ers   kevs   and   accessories,   and   a   number   of   tele- 
phones,' with  a  large  switchboard.     Several  improved 
f,,rms   of   telephone   cabinets   are   to   be   seen   here; 
these  are   sound-tight,   with   double   walls. 
i    Exhibits. 
\  number  of  "ew  automobiles  of  the  electric  type 
have  now  been  placed  in  the  transportation  section. 
winch  besides  includes  a  large  number  o    petroleum 
ther   vehicles,   motocycles.   etc.     The    Krieger 
coupe,  a  cab  and  a  racing  machine; 
the    motors   of   this    system   are    suspended   under- 
neath the  rear  axle:  two  motors  are  used,  one  lor 
each  of   the   rear  wheels,   and   these   are   driven   di- 
rectlv   by   means   of  a   large   gear  wheel   placed   on 
the  inner   side,   which   engages   with   the   pinion   ot 
the   motor.     A    new   form   of  suspension   has   been 
adopted,  the  motors  being  placed  horizontally  and 
,rted   by   a   flat  steel  spring.    The  racing  ma- 
chine   is    one   in    which   M.    Kneger   took   the    first 
prize  at  the  Criterium  d'Electricite,  a  contest  held 
ear       \nother  exhibit  of  automobiles  is  that 
■.quet.   Garcin   &   Schiore;  a  truck  is   shown, 
having   the   carriage  body   removed,    thus   allowing 
an  inspection  of  the  working  parts.     In  the  rear  is 
-,  !,.  ,k  containing  42  cells  of  battery,  weighing .420 
mimes.    The    motors   drive   the  rear   wheels 
by  differential  gearing. 
"The     Compagnic     des     Voitures     Electromobiles 
shows     a     carriage     which     presents     some     novel 
features;     the    motor   is   mounted   in    front    of  the 
driver's    scat,    with    its    shaft    in    a    vertical     posi- 
t.on     and    a   short   coupiing-rod   passes   below   and 
transmits   the    movement   to    a    set     of     differential 
gears    mounted   upon    the    front    axle,    these   being 
entirely  encased  in  a  spherical  cast-iron  box.     ine 
steering  is  effected  by  a  vertical  hand-wheel  mounted 
on  a  pillar  in  front  of  the  driver,  and  this  turns  a 
\ertical    rod   by    means    of   worm    gearing;    on    the 
lower   end  of   the   rod  is  a  pinion,   which   engages 
in    a    large    toothed    crown-wheel    mounted   on    the 
forward  truck.     The  accumulators  are  partly  under 
the    seat   and    partly    in   a   box   in    the    rear   of   the 

The  Compagnic  Internationale  des  Transports 
Automobiles  shows  a  two-seated  cab  of  the  Jenatzy 
system  with  the  motor  in  the  center  between  the 
axles  and  driving  the  rear  axle  by  chain  gearing. 
Another  type  is  a  four-seated  carriage  having  two 
motor,  suspended  directly  against  the  rear  wheels 
and  driving  them  by  a  pinion  and  large  gear-wheel. 
\  novel  form  of  cab  is  that  shown  by  the  Durey- 
company  of  Paris;  it  is  of  the  hansom  type 
and  the  controller  is  placed  in  a  box  on  the  roof  of 
the  cab.  its  wheel  being  within  easy  reach  of  the 
driver;  on  one  side  is  the  steering  wheel,  from  which 
■a  rod  passes  below  to  the  truck.  The  motors  are 
suspended  against  the  wheels,  driving  them  by  re- 
aring. The  Milde  company  shows  a  new 
of  two-wheeled  electric  truck,  which  is  designed 
tq  replace  the  front  truck  of  a  vehicle,  and  may 
thus  be  adapted  10  any  of  the  ordinary  forms.  The 
battery  i-  carried  in  a  box  mounted  upon  the  axle 
between  the  wheels,  and  the  motor  is  mounted  on 
the  top  of  the  accumulator  box.  driving  the  wheels 
by  a  small  pinion.  A.  DE  COURCY. 

American     Machinery     and     Electricity     Section 

Opened. 

Paris.  June  9. — Electric  power  was  first  furnished 

the  American  section  in  groups  four  and  five,  which 

Machinery  and  electricity,  respectively,  on  June 

zd,    Inn    the    supply   has   been    very    irregular,    much 

to  the  annoyance  of  the  exhibitors  who  have   ma- 

erj    to  operate.     The  trouble  is  caused  by  the 

many   grounds  on   the   power  circuits   due   to  their 

improper    installation.     The   cables   are    laid    in    the 

ground  without  other  protection  than  that  afforded 

by  the  insulation   on   them.  and.  on  account  of  the 

me  dampness  of  the  soil,  this  insulation  is  not 

sufficient. 

(  In     Wednesday,    June    6th.    the     American     mi- 

lery  and  electricity   section   on  Champ  de   Mars 

formally     opened    by     Commissioner-general 

F.    W.    Peck.     Mr.    F,    E.    Drake,    director   of   ma- 

erj    and   electricity,  turned  the   section   over   to 

Mr    Peck  in  a  well-defined  speech.     Mr.   Anthony, 

tanl   director  of   machinery  and   electricity,   gave 

brief  outline  of  the  retrospective  exhibit,  which  is 
made  in  the  'Salon  d'Honneur."     lie  was  followed 

by  other  officials  of  the  United  States  commission. 
After  the  speeches  Mr.  Peck  and  his  staff  made  a 
lour  through  the  section  and  inspected  many  of  the 
exhibits. 


WESTERN    ELECTRICIAN 

The  floor  space  which  comes  under  the  supervision 
of  Mr.  Drake  is  about  one-third  of  that  allotted 
10  American  exhibitors.  Much  praise  is  due  Mr. 
Drake  and  his  staff  for  the  energetic  manner  in 
which  the  work  of  the  section  has  been  handled. 
On  account  of  the  exhibitors  having  so  much  op- 
erating machinery  the  task  has  been  a  very  difficult 
one.  J.  M.  H. 
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Wonders  of  the  Electrical  Palace. 
London,  June  12. — The  night  fetes  at  the  Paris 
Exhibition  have  as  yet  been  few,  but  the  Palace  of 
Electricity,  between  the  Chateau  d'Eau  and  the 
Salles  des  Fetes,  is  shortly  to  be  opened,  and,  I  am 
told,  there  is  a  surprise  in  store  for  the  visitors. 
This  is  to  be  a  sort  of  fantastic  palace  of  light,  and 
is  described  as  the  crowning  marvel  of  the  World's 
Fair.  The  wonders  of  the  place  have  been  pre- 
pared in  the  deepest  secrecy  and  the  mystery  has 
been  well  kept.  But  they  will  shortly  be  ready  to 
be  displayed  to  an  admiring  public,  and  some  idea 
of  what  they  will  consist  has  now  been  allowed 
to  leak  out.  The  palace  of  light  will  be  reached 
by  dark  and  mysterious  galleries.  Following  these 
the  visitor  will  suddenly  be  brought  into  a  dazzling 
blaze  of  light.  All  around  he  will  see  halls  bril- 
liantly illuminated  with  every  color  of  the  rainbow, 
stretching  apparently  to  an  infinite  distance,  while 
everywhere  designs  in  luminous  arabesques  will 
sparkle  in  changing  hues.  This  palace  of  wonders, 
as  the  officials  who  have  been  at  work  upon  it  in 
secret  for  months  past  say,  is  like  an  Arabian 
Night's  tale,  but  consists,  in  reality,  of  a  hexagonal 
hall,  each  of  the  six  sides  of  which  are  lined  with 
mirrors.  Thus,  the  designs  in  electric  light  on  the 
ceiling  and  on  the  walls  are  reflected  ad  infinitum, 
the  changing  hues  being  easily  produced  by  various 
sets  of  colored  globes.  W.  H.  B. 


Electric  Treatment  for  an  Ostrich. 

[From  the  Cincinnati  Commercial-Tribune.] 

One  of  the  most  peculiar  veterinary  operations, 
or  treatments,  ever  recorded  is  now  in  progress  at 
the  Cincinnati  Zoological  Gardens,  and  the  outcome 
will  be  watched  with  considerable  interest.  The 
subject  is  an  ostrich,  and  the  affliction  is  a  pro- 
nounced and  positive  attack  of  paralysis. 

The  fine  bird,  which  so  many  have  admired  at 
the  zoo,  was  attacked  about  10  days  ago  with 
paralysis,  wdiich  affected  both  legs,  and  the  bird 
became  helpless.  It  lay  in  its  cage  in  the  winter 
quarters  until  Friday  morning,  receiving  every  care 
and  attention  possible,  but  with  no  beneficial  re- 
sults, wdicn  Superintendent  Stephan  conceived  the 
idea  of  suspending  it  in  a  sling,  as  is  done  with  a 
horse  in  case  of  a  broken  leg.  An  improvised 
derrick  was  built  over  the  bird,  to  which  was  at- 
tached a  tackle,  and  by  means  of  a  padded  sling 
the  bird  was  suspended  in  the  air,  its  feet  barely 
touching  the  floor,  thus  relieving  the  weight  of  its 
body. 

This  done,  the  superintendent  proceeded  to  treat 
the  suffering  bird  with  electricity,  on  the  theory 
that  the  attack  was  due  to  a  lack  of  circulation 
of  the  blood,  produced  by  confinement  in  the  winter 
quarters,  where  sufficient  exercise  could  not  be  had. 
On  Friday  morning  a  strong  battery  was  ap- 
plied, and,  according  to  Mr.  Stephan,  the  effect  and 
result  was  the  same  as  if  the  current  had  been  applied 
to  a  stone  wall. 

The  bird  showed  no  signs  of  feeling  the  current, 
and  the  limp  and  useless  limbs  of  the  bird  dangled 
in  the  air  as  before.  The  operation  was  repeated 
six  times  the  first  day.  but  no  result  was  apparent. 
On  Saturday  morning  operations  were  resumed,  and 
every  two  hours  during  the  day  strong  currents 
were  turned  on  the  limbs,  and  finally  there  appeared 
evidences  of  returning  life  and  usefulness.  Through- 
out the  night  attendants  continued  at  frequent  in- 
tervals to  apply  the  battery,  and,  finally,  the  bird 
was  able,  to  swing  first  one  leg  and  then  the  other, 
showing  that  the  treatment  was  proving  effective. 
On  Sunday  the  bird  seemed  much  itself,  though 
still  suspended  in  the  air. 

The  treatment  will  be  continued  until  a  complete 
cure  has  been  effected,  which  Mr.  Stephan  expects. 
This  ostrich  is  on.e  of  a  pair  that  has  been  an  at- 
tractive feature  in  the  great  zoo  collection  for  more 
thai,  five  years.  It  is  about  seven  years  of  age,  and 
conceded  by  everyone  to  be  one  of  the  finest  speci- 
mens ever  held  in  captivity. 


Northwestern   Electrical  Convention  at 
Waupaca. 

[Continued  from  page  423.] 

with  their  lives,  as  it  was  loudly  asserted  that  both 
had  been  "fixed."  The  score  was  14  to  8  in  favor 
of  the  station  men,  and  considerable  money  changed 
hands  on  the  event. 

In  the  "Grand  Aquatic  Carnival"  later  in  the  after- 
noon. W.  D.  Packard  won  the  tub  race  in  three 
straight  heals.  Frank  McMastcr  proved  himself 
the  champion  swimmer,  and  Mr.  Smith  was  ad- 
judged most  successful  in  walking  the  greasy  pole. 
Mr.  Packard  also  won  the  diving  contest,  with  a 
record  of  16  seconds.  In  the  boat-race  Messrs. 
Kavmond  and  Downs  were  the  successful  contest- 
.M  i 

The  summer-night  ball  in  the  evening  concluded 
the  convention  entertainment.  It  was  a  great  suc- 
cesS,  Mrs.  Lord,  Mrs.  Baker  and  other  ladies  of 
Waupaca  furnishing  the  supper,  which  was  served 
in  the  ordinary  of  the  hotel. 


London  Letter. 

London,  June  12. — Some  queer  experiments  are 
being  made  from  time  to  time  in  connection  with 
the  electric  light  at  St.  Paul's  Cathedral.  In  the 
chancel  remarkable  designs  have  been  appearing 
and  disappearing.  At  one  period  recently  Wren's 
noble  fane  was  defaced  by  an  arrangement  of  pink 
glasses  on  gaudily  colored  pendants  that  might 
have  been  copied  froiri  a  music  hall.  This  alarming 
portent  brought  dozens  of  indignant  spectators  to 
the  cathedral  who  protested  most  vigorously.  None 
of  the  electric-light  experiments  so  far  have  been 
in  harmony  with  the  solid  grandeur  of  the  edifice. 
It  is  comforting  to  know,  however,  that  the  cathe- 
dral is  not  irreparably  committed  to  any  design  just 
vet. 

The  electric  tram-car  system  in  Glasgow  is  owned 
and  worked  b}r  the  corporation,  and  the  enterprise 
has  been  one  of  unbroken  success.  The  receipts  for 
the  financial  year  just  closed  amount  to  $2,323,820,  as 
compared  with  $1,165,640  in  the  previous  year.  The 
average  earning  per  car  mile  was  23.10  cents,  the 
highest  in  the  history  of  the  department.  On  the 
other  hand,  the  first  year  of  the  municipalization  of 
the  tramways  in  Blackburn  has  resulted  in  a  loss  of 
$22,500,  notwithstanding  an  increase  in  the  number 
of  passengers  and  the  substitution  of  electric  for 
steam  traction. 

The  new  Central  Fire  Station  at  Edinburgh,  wdiich 
was  formally  opened  last  week,  is  provided  with  the 
latest  electrical  and  telephonic  devices  for  insuring 
an  instantaneous  turn-out  in  case  of  fire.  The  elec- 
tric alarm  not  only  calls  the  men  to  action,  but  opens 
the  stable  doors  and  puts  in  operation  an  extremely 
ingenious  system  of  rapidly  harnessing  the  horses 
and  igniting  the  engine  fire  and  lamps.  The  engine 
boilers  are  perpetually  supplied  with  hot  water  by 
means  of  pipes  from  a  stationary  boiler,  which  auto- 
matically disconnect  and  close  when  the  engine 
moves  forward. 

The  city  police  have  officially  reported  to  the  cor- 
poration that  they  like  their  telephones  and  would 
not,  on  any  account,  be  without  them,  but  it  has 
only  been  during  the  last  12  months  that  the  public 
has  been  able  to  communicate  with  a  police  sta- 
tion at  any  hour  of  the  day  or  night  without  the 
delay  and  inconvenience  of  making  a  journey 
thither  either  on  foot  or  in  a  cab.  But  dear,  old- 
fashioned,  antidiluvian,  crusted  Scotland  Yard,  the 
headquarters  of  the  Metropolitan  Police,  which  is 
responsible  for  the  safeguarding  of  the  whole  of 
the  metropolis  outside  the  comparatively  small  city 
area,  has  not  yet  been  able  to  bring  itself  to  tolerate 
anything  so  new-fangled  as  a  telephone. 

A  strong  representation  is  being  made  to  Trinity 
House  authorities  with  the  view  of  getting  them  to 
re-establish '  wireless  telegraphy  between  Goodwin 
lightship  and  the  shore. 

Two  ironworkers  met  their  deaths  by  coming  in 
contact  with  a  wire  charged  with  electricity  at  the 
Wolverhampton  Iron  Works  last  week.  The  one 
who  tried  to  rescue  his  companion,  after  the  latter 
had  touched  the  fatal  wire,  received  the  greater 
injuries,  a  large  patch  of  blue  discoloration  being 
traceable  just  above  his  right  hip. 

In  a  previous  communication  I  referred  to  articles 
appearing  in  the  London  Times  anent  the  ancient 
ways  of  the  British  manufacturers  of  machine  tools, 
and  that  they  did  not  pay  sufficient  attention  to  the 
labor-saving  appliances  invented  in  America.  A 
well-known  electrical  engineer,  in  conversation  with 
a  friend  of  mine  on  Saturday,  laughed  to  scorn  the 
idea.  He  said  that  British  toolmakers  might  a  few 
years  ago  have  been  open  to  the  charge  of  not  con- 
sulting modern  requirements,  but  they  are  now  quite 
up-to-date.  Not  only  do  they  introduce  into  their 
works  the  latest  machinery  available  from  the  United 
States,  but  they  are  also  sending  out  to  the  States 
their  most  intelligent  young  men  in  order  to  become 
acquainted  with  the  latest  developments  of  American 
invention.  W.  H.  B. 

New  York  Notes. 

New  York.  June  23.— The  Rapid  Transit  Com- 
mission decided  at  a  meeting  on  Thursday  to 
change  the  route  of  the  rapid-transit  railway  at  the 
northern  end  of  the  West  Side  line  so  that  it  will 
go  north  in  almost  a  straight  line  over  a  viaduct 
from  the  portal  of  the  tunnel  at  Hillside  avenue  to 
the  terminus  at  Two-hundrcd-and-eighteenth  street 
via  Nagle,  Eleventh  and  Tenth  avenues,  instead 
of  making'  a  detour  to  the  west  through  Ellwood 
street  to  Inwood.  The  change  will  save  1,000  feet 
of  viaduct  and  $100,000  in  the  cost  of  building. 
Contractor  John  B.  McDonald  approves  the  change 
because  the  new  route  will  be  through  a  more 
thickly  settled  section  and  will  pay  better  when 
the  road  is  in  operation.  Jesse  W.  Reno,  the  in- 
ventor of  a  double-decked  system  for  a  subway 
railroad,  asked  for  a  hearing  and  said  that  he  wanted 
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a  chance  to  advocate  his  scheme  for  a  narrow  tunnel, 
with  the  local  tracks  above  the  express  tracks.  He 
said  it  would  save  the  city  $15,000,000.  He  was 
willing  to  let  the  city  and  the  commission  have  the 
use  ot  his  invention,  he  said,  if  he  could  have  20 
per  cent,  of  the  $15,000,000  saved.  Another  argu- 
ment which  he  advanced  for  the  narrow,  double- 
deck  tunnel  was  that  it  could  be  constructed  under 
the  roadway  in  Broadway  without  interference  with 
the  trees.  The  commissioners  gave  Mr.  Reno  no 
encouragement,  and  did  not  fix  any  date  for  his  de- 
sired hearing.  The  Bleecker  street  sewer  work 
was  completed  yesterday.  At  no  time  in  the  course 
of  its  progress  was  the  traffic  on  Broadway  inter- 
rupted. 

Twenty-five  or  30  laborers  employed  by  Sub-con- 
tractors L.  B.  McCabe  &  Bro..  in  excavating  for 
the  rapid-transit  tunnel  at  One-hundred-and-fifty- 
scventh  street  and  Broadway  went  on  a  strike  yes- 
terday morning  against  signing  an  employment 
card.     Their  places  were  filled  in  about  10  minutes. 

G.  Marconi  sailed  this  week  on  the  Teutonic  for 
Liverpool.  Since  his  arrival  here,  a  month  ago, 
Mr.  Marconi  has  been  traveling  through  Canada, 
spending  much  of  the  time  in  Ottawa.  "As  my  busi- 
ness was  with  the  government,  I  cannot  talk  about 
it."  Mr.  Marconi  said.  "Wireless  telegraphy  is  now 
used  a  great  deal  in  England,  and  I  believe  that  in 
a  very  short  time  it  will  be  in  general  use  in  this 
country.  The  instruments  sent  to  South  Africa  were 
of  great  service."  He  stated  that  he  expected  to 
return  to   this  country  within   six  months. 

It  is  announced  that  the  Yonkers  Board  of  Boiler 
Inspectors  has  resolved  that  no  steam  conveyance 
will  be  allowed  to  operate  in  that  city  unless  the 
operator  has  a  license  from  the  local  boiler  in- 
spectors. The  board  has  served  notice  on  the  chief 
of  police  that  anyone  caught  operating  a  steam  auto- 
mobile in  the  city's  streets  must  be  arrested  on  a 
charge  of  violating  the  city  ordinance  which  pro- 
hibits unlicensed  persons  operating  boilers,  under 
a   penalty  of  a   severe  fine. 

The  recent  decision  of  the  Court  of  Appeals  per- 
mitting freight  cars  to  be  operated  on  surface  rail- 
roads will  result,  it  is  expected,  in  the  inauguration 
of  such  a  system  in  Brooklyn.  Over  a  year  ago  a 
company  was  organized  to  carry  out  such  a  project, 
but  delayed  the  maturing  of  its  plans  pending  the 
final  action  of  the  courts  on  the  legal  questions 
involved.  The  removal  of  the  ashes  for  the  ,city 
on  the  trolley  freight  cars  at  night  is  one  of  the 
plans  contemplated.  John  D.  Wells,  counsel  for  the 
Brooklyn  Rapid  Transit  company,  believes  that  the 
company  can  deliver  freight  to  all  parts  of  Brook- 
lyn for  one-quarter  of  what  it  now  costs.  The  com- 
pany now  operates  express  cars  over  its  lines. 

The  application  made  by  former  Senator  P.  H. 
McNulty  for  an  injunction  restraining  the  Brooklyn 
Heights  Railroad  company  from  charging  10  cents 
fare  to  Coney  Island  has  been  denied  by  Supreme 
Court  Justice  Dickey,  because  "the  plaintiff  cannot 
maintain  this  action  in  behalf  of  the  whole  people 
where  the  injury  to  him  is  in  common  with  others, 
he  not  being  distinguished  from  others  by  being 
specially  damaged  in  a  way  not  common  to  them." 
Justice  Dickey  contends  that  the  plaintiff  cannot 
maintain  a  taxpayer's  action,  his  only  remedy  being 
to  sue  to  recover  back  any  excessive  fare  paid  by 
him.  Justice  Dickey  holds  that  the  attorney-general 
may  begin  an  action  to  annul  the  charter  of  the 
company  which  offends  against  any  provisions  of 
the  act  under  which  it  was  created.  He,  however, 
declares  that,  in  his  opinion,  the  company  is  not 
entitled  to  charge  more  than  five  cents  for  one  con- 
tinuous ride,  which  rate  of  fare  is  regulated  by  sec- 
tion 101  of  the  General  Surface  Railroad  act  of 
1884.  He  also  holds  that  franchises  were  granted 
to  the  Nassau  Electric  Railroad  company  on  the 
condition  that  not  more  than  five  cents  was  to  be 
charged  for  a  single  fare,  and  that  when  the  Brook- 
lyn Heights  company  leased  the  Nassau  company, 
the  defendant  was  bound  not  to  disregard  the  man- 
date of  the  act  under  which  the  franchises  were 
granted. 

There  was  a  serious  decline  in  the  price  of  the 
stock  of  the  Brooklyn  Rapid  Transit  company  yes- 
terday and  to-day.  The  dealings  to-day  came  to 
55.916  shares  and  the  lowest  price  reached  was  51%, 
which  is  11%  points  under  the  highest  price  Fri- 
day. Many  rumors  of  a  disturbing  character  were 
circulated  on  Wall  street,  but  the  management  of 
the  company  expressed  the  same  faith  in  the  sound- 
ness of  the  property  as  it  has  in  previous  declines. 

At  the  annual  meeting  of  the  New  York  Electrical 
society,  held  on  June  14th,  the  secretary  stated  that 
there  had  never  been  so  many  members  in  good 
standing  as  now.  The  membership  is  540.  The 
tieasurer's  report  showed  the  society  to  be  in  ex- 
cellent financial  condition.  An  interesting  paper  on 
"Interrupters  for  Induction  Coils"  was  presented 
bv  E.  W.  Caldwell,  the  discussion  being  participated 
in  by  W.  J.  Hammer.  C.  O.  Mailloux.  W.  W.  Ker, 
Dr.  Charles  A.  Doremus,  F.  V.  Henshaw.  Gann  S. 
Dunn  and  others.  M.  L.  G. 


News  from  the  Carolinas. 

Charlotte.  N.  C,  June  22. — The  Guilford  Power 
company  of  Greensboro,  N.  C,  which  proposes 
to  construct  a  street-railway  system,  has  been 
granted  a  franchise  by  the  city,  and  the  franchise 
now  only  awaits  the  acceptance  of  the  company. 

The  petition  from  the  Salisbury  (N.  C.)  Street 
Railway  company  to  the  state  Legislature  for  a 
charter     failed   to   pass  the   Senate. 


The  Cotton-seed  Oil  and  Electric  Illuminating 
company  has  obtained  a  charter  at  Manning,  S.  C. 
The  capital  of  the  company  is  $30,000  and  F.  P. 
Ervin  is   its  manager. 

The  Catawba  Power  company  of  Rock  Hill  has 
been  formally  chartered,  with  a  capital  stock  of 
$100,000.  W.  G.  Wylie  of  New  York  is  president 
of  the   company. 

The  Water  Power  and  Electric  Light  company 
of  Rock  Hill,  S.  C,  has  decided  to  put  in  a  new- 
arc  system  of  the  best  design  and  to  make  further 
improvements.  The  company  has  refused  a  $15,000 
offer  from  the  town  for  its  property  rights,  etc. 

At  Columbia,  S.  C,  the  Electric  Railway,  Light 
and  Power  company  has  ordered  six  open  and  six 
closed  cars,  and  is  making  large  improvements  in 
its  track.  The  machinery  for  the  new  plant  is  ready 
for  installation  and  will  generate  6,000  horsepower. 

The  Wachovia  Mills  company  of  Winston,  N.  C, 
recently  organized,  with  a  capital  stock  of  $50,000, 
will  run  its  plant  by  electrical  power. 

The  clam  and  foundation  of  the  power  house  for 
the  Weaverville,  N.  C,  electric  line  have  been  com- 
pleted.    The  horsepower  is  estimated  at  400. 

The  Cape  Fear  Electric  Power  company  of  Fay- 
ctteville,  N.  C,  will  transmit  10,000  horsepower 
from  Buckhorn  Shoals,  34  miles  from  Fayettevillc. 
A  surveying  party  is  just  completing  a  survey  of 
the  route  proposed.  D.  H.  L. 

Northwestern  Notations. 

Minneapolis,  June  23. — The  waterpower  electric 
company  at  Somerset,  Wis.,  is  arranging  for  a  right- 
of-way  into  Stillwater,  Minn.,  to  transmit  its  power 
to  that  point. 

The  main  power  "station  of  the  Appleton  (Wis.) 
Electric  Light  and  Power  company  was  burned  and 
the  electrical  machinery  entirely  ruined,  ihe  loss 
is  in  the  neighborhood  of  $25,000,  with  insurance  of 
$18,500.  It  suspends  the  street  lighting  of  Apple- 
ton  until  the  plant  can  be  replaced.  The  local 
street-car  service  is  also  hung  up.  The  interurban 
line  to  Neenah,  Wis.,  will  be  operated  by  power 
from  the  plant  of  the  old  Citizens'  Light  and  Power 
company,  but  its  extreme  capacity  is  one  car  and 
that  on  a  longer  schedule.  The  Winnebago  Trac- 
tion company  of  Oshkosh,  Wis.,  was  appealed  to 
for  power.  A  connection  was  made,  but  it  was  found 
that  it  impaired  the  Oshkosh  service  and  it  was  dis- 
continued. The  Winnebago  company  claims  to 
have  plenty  of  power  to  operate  both  systems,  but 
the  feed  wires  were  inadequate.  The  Appleton  com- 
pany will  replace  its  plant  as  rapidly  as  possible,  and 
in  the  meantime  will  make  temporary  arrange- 
ments. 

The  council  of  Walla  Walla,  Wash.,  has  granted 
a  franchise  to  an  eastern  company  for  an  electric- 
light  and  gas  system.  Construction  will  be  started 
soon,  and  the  plant  is  to  be  completed  by  January 
I,   1 901. 

J.  S.  Cass  and  L.  S.  Cass  have  come  into  a  con- 
trolling interest  in  the  Waterloo  and  Cedar  Falls 
Rapid  Transit  company  at  Waterloo,  Iowa.  The 
company  will  make  a  number  of  improvements  to 
the  system.  A  mile  loop  will  be  constructed  in 
Cedar  Falls  at  once.  A  new  depot  and  covered 
shed  will  be  erected  and  a  new  car  barn. 

The  owners  of  the  Muscatine  (Iowa)  Electric  Rail- 
way company  are  considering  improvements  to  the 
system  of  street  railway  and  lighting.  If  the  city 
will  agree  to  extend  its  lighting  contract,  the  com- 
pany will  make  extensions  and  improvements  with- 
out delay. 

George  C.  Edwards  of  Bridgeport,  Conn.,  con- 
templates an  electric  railway  from  Albert  Lea  to 
Geneva,  Minn.  All  the  capital  necessary  has  been 
guaranteed. 

Materials  have  been  ordered  for  the  new  electric- 
light  plant  for  Elkader,  Iowa. 

The  Grand  Forks  (N.  D.)  Gas  and  Electric  com- 
pany is  about  completing  a  new  electric  power 
house  and  will  soon  be  in  shape  to  furnish  electric 
power  for  small  factories. 

A  new  boiler  of  an  improved  pattern  has  been 
put  in  place  for  the  municipal  electric  plant  at  Fre- 
mont, Neb. 

Judge  Lochren  of  the  United  States  District 
Court  holds  that  the  franchise  of  the  Little  Falls 
(Minn.)  Electric  Light  and  Water  company  is  legal. 
The  company  has  a  30-year  contract  for  light  with 
the  city.  The  council  has  held  that  a  contract  for 
that  length  of  time  is  unreasonable  and  void,  and 
has  sought  to  annul  it  on  that  ground.  The  lower 
courts  sustained  the  city's  contention,  but  the  de- 
cision of  Judge  Lochren  is  a  reversal. 

The  property  of  the  Superior  Rapid  Transit  com- 
pany in  West  Superior,  Wis.,' has  been  sold  to  the 
second-mortgage  bondholders,  represented  by  the 
Central  Trust  company  of  New  York,  for  $350,000. 
Thomas  Lowry  and  associates  will  assume  the  man- 
agement of  the  system  and  consolidate  it  with  the 
Duluth  system. 

The  street-car  service  of  Marinette,  Wis.,  was 
badly  crippled  recently,  as  the  wires  on  several  of 
the  principal  streets  were  torn  down  by  a  house- 
mover.  The  housemover  requested  the  company 
to  move  its  wires,  which  was  refused.  The  mover 
thereupon  started  the  house  across  the  tracks  in 
spite  of  the  wires,  and  blocked  the  street-car  service. 
Litigation  was  threatened,  but  a  compromise  was 
arrived  at,  each  paying  a  share  of  the  cost  of  re- 
moving the  wires. 

Seymour.  Iowa,  citizens  are  dissatisfied  with  the 
electric-light  plant  and  have  bought  a  new  dynamo 
and  will  put  in  arc  lights. 


Holbrook  &  Co.  of  Minneapolis  have  been  awarded 
the  contract  to  make  improvements  to  the  power 
dam  of  the  municipal  electric-light  plant  of  Fergus 
Falls,  Minn.  There  will  be  new  turbine  wheels,  a 
steel  wicket  gate,  gate  irons  and  a  steel  flume.  The 
contract  price  is  $4,420. 

The  street-car  company  of  Eau  Claire,  Wis.,  will 
erect  a  new  power  station.  Boilers  of  300  horse- 
power and  a  handsome  Corliss  engine  will  be  put  in. 

The  East  Shore  Electric  Railway  and  Light  com- 
pany has  applied  to  the  council  of  Kaukauna,  Wis., 
for  a  local  and  interurban  electric  line. 

Indianola,  Iowa,  has  awarded  contracts  for  the 
enlargement  and  improvement  of  the  electric-light 
system. 

A  majority  of  the  bonds  of  the  Benton  Power 
and  Traction  company,  at  St.  Cloud,  Minn.,  has 
been  sold,  but  the  purchasers  are  unknown. 

An  electric  line  from  Omaha  to  Fremont,  Neb., 
is   projected. 

A.  J.  Hayward  and  associates  have  applied  to 
the  council  of  Tacoma,  Wash.,  for  a  franchise.  They 
propose  to  develop  the  waterpower  of  Nisqually 
River  Falls,  22  miles  southeast  of  Tacoma,  and 
transmit  the  power  to  the  city.  The  proposed  plant 
will  cost  from  $150,000  to  $200,000. 

A  campaign  is  being  waged  at  Great  Falls,  Mont., 
against  the  present  charges  for  street  lightning.  It  is 
alleged  that  they  are  greatly  in.  excess  of  what 
other  towns  pay.  It  is  suggested  to  grant  a  new 
franchise  to  another  company  and  trust  to  com- 
petition to  bring  down  the  rates.  R. 


Canadian  Intelligence. 

Ottawa,  June  23. — The  directors  of  the  Brantford 
Electric  and  Operating  company  of  Brantforu, 
Ont.,  have  decided  to  erect  a  new  fireproof  power 
house,  the  estimated  cost  of  which  is  $30,000. 

The  ratepayers  of  the  town  of  Bracebridge,  Ont., 
will  vote  on  a  by-law  on  the  16th  of  July  to  au- 
thorize the  Town  Council  to  issue  debentures  for 
the  purpose  of  acquiring  water  privileges  to  gen- 
erate electric  power. 

The  Nova  Scotia  Telephone  company  of  Halifax, 
N.  S.,  at  a  meeting,  held  recently,  in  that  city,  de- 
cided to  make  improvements  to  the  system.  These 
will  include  a  new  switchboard  and  a  double  metallic 
circuit  throughout  the  city. 

The  council  for  the  town  of  Hespeler,  Ont.,  has 
passed  a  by-law  to  raise  $10,000  by  debentures  for 
ihe  purpose  of  taking  over  the  Shantz  electric-light 
plant  in  operation  in  that  town. 

The  Standard  Electric  Light  company  has  beec 
organized. at  Napanee,  Ont,  and  has  taken  over  the 
electric-light  and  power  business  of  J.  R.  Scott  of 
Napanee.  It  is  understood  that  an  extension  of 
the   plant   is  under  consideration. 

Dean  &  Shibley,  bankers  of  Napanee,  Ont.,  are 
negotiating  for  the  purchase  of  the  interests  of  the 
Trenton  and  Belleville  Electric  Water  Power  com- 
pany, the  Belleville  gas  works'  and  the  Belleville 
electric  street  railway.  If  secured,  it  is  the  intention 
to  extend  the  railway  and  to  make  improvements 
to  the  lighting  and  power  plants. 

It  is  understood  at  the  Canadian  capital  that  the 
United  States  government  contemplates  building  a 
telegraph  line  from  the  new  gold  fields  at  Cape 
Nome  to  Fort  Cudahy,  on  the  Canadian  border, 
and  that  the  object  of  the  recent  visit  of  General 
Greely  of  the  United  States  Signal  Corps  to  Ot- 
tawa was  to  endeavor  to  secure  connection  with  the 
Canadian  Yukon  telegraph  system,  by  having  Can- 
ada build  a  branch  line  from  Dawson  to  the  border, 
a  distance  of  60  miles  or  thereabouts.  Such  a  line, 
it  is  contended,  would  prove  a  paying  investment. 

Mr.  Laliberte,  chairman  of  the  Quebec  harbor 
commissioners,  has  submitted  to  that  body  a  project 
of  far-reaching  importance,  looking  to  the  har- 
nessing of  the  tides  in  the  harbor  of  Quebec  and 
the  utilizing  of  the  enormous  power  contained  in 
them.  There  are  immense  electrical  possibilities 
in  this  tidal  power,  hitherto  running  to  waste,  which 
could  be  used  to  operate  grain  elevators,  saw,  pulp, 
and  rolling  mills,  factories  and  other  industrial  en- 
terprises. No  other  city  in  Canada,  except  St.  John, 
N.  B.,  has  such  a  rise  and  fall  of  tide  as  Quebec.  It 
ranges  from  16  to  iS  feet,  and  possesses  a  power 
which,  if  it  could  be  utilized,  would  prove  of  im- 
mense advantage.  It  is  proposed  to  invite  eminent 
eflgineers  to  study  the  question  and  submit  plans  for 
its  solution. 

A  large  manufacturing  establishment  is  likely  to  be 
erected  in  Ottawa  soon,  for  the  manufacture  of  elec- 
tric plants  to  treat  garbage  and  sawdust  so  as  to 
get  all  the  commercial  products  from  them.  Pro- 
fessor V.  L.  Emerson,  whose  experimental  plant 
for  the  treatment  of  sawdust,  erected  at  Ottawa 
some  time  ago,  was  such  a  success,  is  now  arrang- 
ing for  the  manufacture  of  the  machines  in  the 
United  States  and  in  Canada  on  a  large  scale.  A 
feature  of  the  work  done  by  Mr.  Emerson's  ma- 
chines is  to  take  sawdust  and  garbage,  dry  it  in  a 
machine,  then  have  it  treated  so  as  to  extract  the 
heavy  oils,  light  oils  and  alcohol,  etc.,  and  continue 
the  process  until  the  purest  results  are  obtained. 
Mr.  Emerson  has  constructed  at  Ottawa  a  large 
working  model  of  his  plant,  capable  of  handling 
several  tons  a  day.  Already  a  number  of  tests 
have  been  made,  and  Ottawa  scientists  and  capital- 
ists have  viewed  the  working  of  the  machine  with 
much  satisfaction.  Ordinary  city  garbage,  it  is 
stated,  can  be  treated  so  as  to  secure  products  worth 
$8  and  $9  per  ton   of  the  garbage. 

Considerable  comment  is  said  to  have  been  caused 
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in  Montreal  municipal  circies  by  the  application 
from  the  Montreal  Terminal  Railway  company 
ting  the  old  belt  line)  to  continue  its  serv- 
ice through  the  city.  The  application  was  referred 
to  the  road  committee  of  the  City  Council,  and  will 
probablv  be  resisted  by  the  Electric  Street  Railway 
companv.  on  the  ground,  frequently  urged  hereto- 
hat  the  granting  of  such  permission  as  that 

■  ted  would  be  a  violation  of  the  contract  be- 
tween the  company  and  the  city.  However,  legal 
opinions  have  been  given  to  the  effect  that  under 
its  contract,  the  street-railway  company  has  no 
monopoly  of  the  city  streets.  It  appears  that  if 
the  terminal  company  obtains  the  desired  perm, 
it  will  construct  one  or  two  electric  car  lines  from 
one  end  of  the  city  of  Montreal  to  the  other,  con- 
necting with  its  suburban  system  in  the  east  end 
of  the  island.  Some  time  ago  this  company  en- 
deavored to  make  arrangements  with  the  street- 
railway  companv  to  run  belt-line  cars  to  the  center 
of  the  city,  or  to  lease  special  cars  of  its  own,  con- 
necting the  belt-line  suburban  service  with  the  cen- 
ter of  the  city.  This  being  refused,  the  Terminal 
company  now'  seek;  to  build  city  lines  of  its  own, 

-  empowered  to  do  under  its  charter  from  the 
Dominion  parliament.  The  proposal  meets  with 
much  favor,  as  it  will  provide  a  useful  competition 
in  the  street-car  service.  W. 


Niagara  Falls. 


Niagara  Falls,  N.  Y.,  June  25.— The  Pan-American 

Exposition  company  has  awarded  the  contract  for 
transforming  machinery  to  be  used  in  connection 
with  Niagara  power  to  the  General  Electric  com- 
bine, while  the  Westinghouse  Electric  and  Manu- 
facturing company  has  secured  the  contract  for 
distributing  machines.  The  two  contracts  aggregate 
about  $50,000.  The  machines  are  expected  to  be 
in   place    soon   after  January    1,    1901. 

Mr  and  Mrs.  E.  L.  Strong.  Mr.  and  Mrs.  A.  L. 
Ingalls  and  Mr.  and  Mrs.  W.  S.  Root,  all  of  Cleve- 
land recently  made  a  trip  from  Cleveland  to  De- 
troit, the  greater  part  of  the  trip  being  by  auto- 
mobiles From  Cleveland  to  Buffalo  they  traveled 
by  steamer  and  from  Buffalo  on  by  automobiles, 
arriving  at'  and  departing  from  Niagara  Falls  on 
Saturday  morning,  June  23d,  having  made  the  run 
from  Buffalo  to  the  Falls  in  less  than  two  hours. 

The  stakes  marking  out  the  boundaries  of  the 
Massena  Canal  have  recently  been  moved,  and 
the  canal  is  to  be  made  eight  feet  wider  and  about 
six  feet  deeper  than  at  first  proposed.  This  will 
make  the  St.  Lawrence  end  of  the  canal  through 
Sutton  Ridge  over  100  feet  deep,  and  it  will  provide 
a  body  of  water  about  200  feet  wide  and  31  feet 
deep,  to  be  carried  across  country  from  the  St. 
Lawrence  to  the  Grass  River. 

Between  five  and  six  o'clock  on  the  afternoon  of 
Sundav.  June  24th,  John  Hughes  was  so  badly 
burned  in  the  carborundum  plant  at  Niagara  Falls 
that  he  died  from  his  injuries  early  Monday  morn- 
ing. At  the  time  of  the  accident  that  resulted  in 
the  death  of  Hughes  he  was  working  about  a  car- 
borundum furnace  trying  to  stop  a  "blow"  of  gas. 
In  some  manner,  either  by  an  explosion  of  gas  or 
by  a  falling  down  of  the  loose  brick  wall  of  the 
furnace,  Hughes  was  caught  between  the  wall  of 
the  building  and  the  red-hot  bricks  and  heated  mass 
of  the  furnace.  Flis  clothing  was  set  on  fire,  and 
as  soon  as  he  could  extricate  himself  he  ran  out 
into  the  yard,  where  other  employes  tore  off-  the 
remnants  of  ths  burning  clothing.  Every  part  of 
his  body  was  badly  burned  from  the  heated  bricks 
and  material,  and  he  died  soon  after  being  removed 
to  the  hospital.  This  is  the  first  accident  of  the 
kind  that  has  occurred  in  the  carborundum  plant. 

The  Ampere  Electro-chemical  company  has  leased 
the  old  plant  of  the  Union  Carbide  company  on  the 
lands  of  the  Niagara  Falls  Power  company  at  Ni- 
agara Falls,  and  is  equipping  it  for  operation.  The 
president  of  the  company  is  Charles  S.  Bradley  of 
Ampere,  N.  J.,  and  the  manager  at  Niagara  Falls 
will  be  Alonzo  Bradley,  his  son.  Two  carloads 
of  machinery  have  already  been  received  at  the 
Falls  for  the  plant. 

Wallace  C.  Johnson,  chief  engineer  of  the  Niag- 
ara Falls  Hydraulic  Power  and  Manufacturing  com- 
pany, who  h;.<  had  an  extended  siege  of  typhoid 
fever,  has  so  far  recovered  that  he  has  gone  to  the 
seashore  to  recuperate. 

By  a  recent  decision  of  the  Court  of  Appeals  the 
city  of  Rochester  wins  in  the  Honeoye  Falls  rail- 
road  litigation,  the  rose  having  been  in  the  courts 
ever  since  1S91.  Thf  Honeoye  Falls  railroad  is 
now  owned  by  the  Lehigh  Valley  railroad,  and  the 
action  was  originally  brought  to  restrain  the  city 
from  opening  a  street.  While  the  latest  decision 
is  a  victory  for  the  city,  it  leaves  matters  just  where 
they  were  nine  years  ago.  0.  E.  D. 


From  the  Buckeye  State. 

Columbus.  Ohio.  June  23. — The  Lancaster  Trac- 
tion company  will  erect  new  car  barns  on  a  strip 
of  land  recently  purchased  at   Lancaster. 

A  great  deal  of  interest  is  manifested  in  the  canal 
banks  since  the  law  in  regard  to  them  has  been 
decided  to  be  null  and  void.  A  company  of  Southern 
Ohio  capitalists,  representing  $3,000,000  i-  bidding 
for  the  privilege  of  using  them  for  electric-railway 
purposes.  E.  L.  Sternbcrger.  a  coal  operator  of 
Jackson,   Ohio,   is  at   the   head   of  the   movement, 


proposing  to  build  a  line  from  this  city  to  Ports- 
mouth and  from  Toledo  to  Cincinnati. 

The  Ohio  Valley  Electric  Railway  company  has 
purchased  real  estate  at  Ironton,  and  will  erect  a 
rev.    power   plant   and   offices   thereon. 

Ira  L.  Richards  has  brought  suit  against  the 
Wheeler  Electric  company  in  this  city  for  $1,536.71, 
claimed  to  be  due  on  wages  and  money  loaned  the 
company. 

The  commissioners  of  Madison  County  have 
granted  the  National  Traction  company  a  franchise 
through  the  county,  along  the  national  pike.  The 
application  of  the  Urbana,  Mechanicsburg  and  Co- 
lumbus Railway  company  has  not  yet  been  acted 
upon. 

Citizens  of  Clark  County  are  indignant  over  the 
fact  that  the  commissioners  have  refused  to  grant 
the  Columbus.  London  and  Springfield  road  a  fran- 
chise along  the  national  pike. 

An  ordinance  has  been  introduced  in  the  Colum- 
bus City  Council  declaring  the  franchise  of  the  Co- 
lumbus and  Westerville  Railway  company  void,  be- 
cause it  has  not  completed  the  system  of  street 
lines  as  agreed  upon  within  the  time  limit,  although 
that  has  been  extended  several  times  since  the  fran- 
chise was  granted.  The  property  owned  by  this 
company  was  purchased  some  time  ago  by  the 
Columbus  Street  Railway  company  and  the  name 
was  changed  to  the  Columbus  Railway  company. 

George  Penhale.  representing  a  New  York  syn- 
dicate, is  negotiating  for  the  franchises  of  the 
Youngstown  and  Sharon  Electric  Railway  company, 
and  if  he  gets  it  the  line  will  be  put  through  at 
once.  An  arrangement  will  be  made  so  that  cars 
will  be  run  through  from  Warren  to  Youngstown 
by  way  of  Sharon. 

The  Wells-Meeker  Motor  Vehicle  company  of 
Columbus  was  incorporated  Thursday,  with  a  cap- 
ital of  $20,000.  to  purchase,  own  and  control  patents 
on  motor  vehicles  and  to  manufacture  and  sell  the 
vehicles.  The  incorporators  are  G.  W.  Meeker, 
Claude  Meeker.  F.  E.  Wells.  D.  E.  Daniels  and  W. 
C.  Wells.     They  are  all  residents  of  Columbus. 

O.  M.  C. 


PERSONAL. 


F.  S.  Hunting,  sales  manager  of  the  Fort  Wayne 
Electric  Works,  made  a  flying  trip  to  Chicago  last 
week. 

F.  S.  Marr,  president  of  the  Helios-Upton  com- 
pany, Philadelphia,  was  in  Chicago  last  week  in  the 
interests    of    his    company. 


ELECTRIC  LIGHTING. 

The  City  Council  of  Jefferson,  Mo.,  is  inviting 
proposals  for  lighting  the  streets  of  the  city  with 
60  1,200-candlepovver  arc  lights,  for  a  term  of  eight 
years.  Proposals  are  also  asked  for.  furnishing  and 
erecting  an  electric-lighting  plant  in  and  for  the  city 
of  Jefferson,  having  a  capacity  of  100  arc  lights  of 
1,20c  candlepower  and  2,000  incandescent  lights  of 
16  candlepower,  the  city  to  furnish  real  estate  and 
building.  Bids  on  both  proposals  will  close  on 
July  23d.  Particulars  may  be  had  from  William 
Brandhorst,  chairman  lighting  committee,  Jefferson, 
Mo. 

The  following  bids  were  received  by  the  United 
States  Treasury  Department  for  furnishing  electric 
lamps  for  public  buildings  under  the  control  of  the 
department,  east  of  the  Rocky  Mountains,  during 
the  coming  fiscal  year:  Western  Electric  company, 
New  York,  16.15  cents  and  17.15  cents,  according  to 
base;  C.  R.  Fish  company,  Boston,  15%  cents;  Bryan- 
Marsh  company,  New  York,  16-candlepower,  16% 
cents  and  32-candlcpower,  26  cents;  Columbia  Incan- 
descent Lamp  company,  St.  Louis,  Mo.,  16.15  cents 
and  17.15  cents;  General  Electric  company,  Schenec- 
tady, N.  Y.,  16.15  cents  and  17.15  cents;  Shelby 
Electric  company,  Shelby,  Ohio,  16-candlepower,  16 
cents  and  17  cents;  32-candlcpower,  26  cents  and  27 
cents. 

Judge  Budd  of  the  Superior  Court,  Stockton,  Cal., 
says  Public  Policy,  has  rendered  a  decision  in  the 
case  of  the  Stockton  Gas  and  Electric  company 
against  the  county  of  San  Joaquin,  to  recover  taxes 
paid  under  protest  on  its  franchise.  County  As- 
sessor L.  L.  Ortnian  assessed  the  franchise  in  1897 
for  $164,519,  but  the  State  Board  of  Equalization 
reduced  it  to  $24,000,  and  the  taxes  on  this  amount 
were  paid  under  protest.  A  year  later  Assessor 
Ortman  placed  the  figures  at  $115,108,  and  the  same 
procedure  followed.  The  gas  company  contended 
that  its  franchise  was  assessed  at  the  corporate  home 
of  the  company  in  San  Francisco  for  $1,000  and 
that  it  could  not  be  included  in  the  local  list  of 
property.  The  Board  of  Equalization  refused  to 
lower  the  assessment  this  time.  Judge  Budd  holds 
that  the  rights  to  the  streets  granted  by  the  city 
constitute  a  franchise  which  can  only  be  assessed 
in  the  county  in  which  such  franchise  exists. 


ELECTRIC  RAILWAYS. 

Levy  Mayer  appeared  in  the  United  States  Dis- 
trict Court  of  Chicago  on  June  27th  as  counsel 
for  the  receiver  of  the  Chicago  Electric  Traction 
companv  and  filed  a  bill  asking  for  the  right  to 
equip  the  road  with  the  trolley  system  and  dis- 
continue  the  use  of  the  storage-battery  system,  by 
which  it  is  operated  now.  Mr.  Mayer  said  in  court 
that  all  parties  in  interest  agreed  to  the  change  of 


motive  power.  It  will  take  about  60  days  to  equip 
the  road  with  the  trolley  system.  Judge  Kohlsaat 
ordered  the  receiver,  Charles  Henrotin,  to  spend 
$166,038  in  changing  the  power  system. 

The  York  Traction  company  and  the  York  Elec- 
tric Light  and  Power  company  of  York,  Pa.,  have 
been  consolidated.  About  $1,000,000  is  said  to  be 
involved  in  the  deal.  It  is  announced  that  the 
construction  of  trolley  lines  to  a  number  of  York 
County  towns  from  York  will  now  be  actively 
pushed. 

C.  L.  Bonney,  general  counsel  of  the  Chicago 
General  Railway  company  of  Chicago,  has  prepared 
a  plan  for  the  reorganization  of  the  property  which 
is  to  be  submitted  to  the  stock  and  bond  holders. 
The  plan  contemplates  the  scaling  of  the  bonded 
indebtedness,  the  sale  of  the  present  treasury  bonds 
and  the  ultimate  return  of  the  property  from  the 
hands   of  the   receiver   to   the  stockholders. 

The  Kenosha,  Wis.,  council,  at  a  meeting  on  June 
25th,  passed  an  ordinance  granting  to  Gustav  L. 
Claussius  ar.d  Patrick  F.  Hayes  of  Chicago  the 
right  to  construct  a  railway  through  the  city.  The 
fight  on  the  ordinance  is  said  to  have  been  the  most 
bitter  ever  made  in  the  Kenosha  council,  but  the 
lailway  men  won  a  victory,  having  13  out  of  the 
16  votes  of  the  aldermen.  The  franchise  is  for  50 
years.  The  franchise  calls  for  a  through  and  local 
line,  which  will  form  the  completion  of  the  electric 
system  between  Milwaukee  and  Chicago  when  the 
line  shall  have  been  extended  through  to  Wauke- 
gan. 

The  New  Jersey  and  Hudson  River  Railroad  com- 
pany formally  opened  its  new  extension  from  Engle- 
wood,  N.  J.,  to  Hackensack  on  June  21st,  and  the 
first  car  was  run  over  the  new  bridge  over  the  Hack- 
ensack River.  Representatives  of  the  company  from 
New  York  and  Philadelphia,  Bergen  County  offi- 
cials, members  of  the  Flackensack  commission  and 
the  Englewood  City  Council  and  mayors  and 
councilmen  from  all  boroughs  along  the  line 
occupied  the  car.  It  was  greeted  by  a  large  crowd 
in  Hackensack.  There  was  a  banquet  and  an-  ad- 
dress of  welcome  was  made  by  County  Prosecutor 
Ernst   Koester. 

A  cable  dispatch  from  London,  dated  June  28th, 
reads  as  follows:  "The  new  electric  underground 
railway  from  Mansion  House  to  Shepherd's  Bush, 
under  the  most  fashionable  parts  of  the  West  End 
district,  was  opened  yesterday  by  the  Prince  of 
Wales,  assisted  by  Mark  Twain,  Sir  Francis  Knol- 
lys,  Sir  Michael  Hicks-Beach,  Lord  Rothschild,  the 
Duke  of  Fife,  the  lord  mayor  and  other  distinguished 
men.  The  first  trip  through  the  brilliantly  lighted 
tunnels  was  made  in  22  minutes,  with  scarcely  a 
perceptible  oscillation.  At  the  conclusion  of  the 
run  the  Prince  of  Wales  made  a  brief  inspection  of 
the  engines  and  formally  declared  the  railway 
open" 

A  high-power  electric-motor  car  was  tested  over 
the  new  Canaan  branch  of  the  Consolidated  rail- 
road at  Stamford,  Conn.,  recently,  and  the  officers 
of  the  company  are  confident  that  it  can  maintain 
its  alleged  speed  of  65  miles  an  hour.  New  Canaan 
is  about  10  miles  from  Stamford.  The  trip  to  the 
town  was  made  in  12  minutes  and  15  seconds  ami 
the  return  trip  in  nine  minutes  and  30  seconds. 
Owing  to  curves  in  the  road,  the  motors  were  not 
run  at  full  power.  There  are  two  motors  to  each 
truck.  The  car  is  the  first  of  a  number  which  arc 
to  be  used  between  Providence  and  Fall  River.  The 
distance  is  17  miles  and  it  is  proposed  to  make  the 
trip  in  15  minutes. 

The  Illinois  and  Wisconsin  Railway  company, 
with  a  capital  stock  of  $100,000,  was  recently  incor- 
porated in  Illinois.  The  object  of  the  company 
is  said  to  be  the  building  of  a  road  from  Morris, 
Grundy  County,  through  the  counties  of  Kendall,  La 
Salle  and  De  Kalb,  to  Sycamore,  thence  to  a  point 
on  the  Wisconsin  state  line  and  from  there  to  Lake 
Geneva,  a  distance  of  no  miles.  Branches  are  to 
run  to  De  Kalb,  Bclvidere,  Joliet  and  Kankakee. 
The  incorporators  are  Frank  J.  Baker,  O.  P.  Ap- 
plegate,  George  I.  Hicks,  M.  H.  Burley  and  Frank 
D.  Fuller  of  Chicago,  and  the  first  board  of  directors: 
David  Nichol  of  Morris,  John  Moore,  Jr.,  of  Lis- 
bon, Lewis  Rhorcr  of  Sandwich,  Loren  Woodward 
of  Marengo,  S.  B.  Jones,  O.  P.  Applegate,  George 
I.  Hicks,  M.  J.  Cakill,  M.  H.  Buckley.  Frank  D. 
Fuller,  Frank  J.  Baker  and  Preston  McGrain  of 
Chicago.  It  is  announced  that  electricity  will  be 
the  motive  power  and  that  both  freight  and  passen- 
ger   traffic    will    be    handled. 

United  States  Consul  McGinley  writes  from 
Athens,  Greece,  as  follows:  "From  reliable  sources, 
I  have  learned  that  the  Athens  and  Pirants  Railway 
company  must,  according  to  conditions  in  its  fran- 
chise, adopt  electricity  as  the  motive  power  for  its 
trains  within  the  next  three  years.  This  road  ex- 
tends from  the  quay  in  Piraeus  to  the  business  cen- 
ter of  Athens,  some  five  miles,  three-fourths  of  a 
mile  of  the  distance  being  through  a  tunnel  under 
a  portion  of  the  city.  A  Belgian  company  which 
owns  and  operates  a  steam  tramway  between  Athens 
and  Pirarns,  via  Phaleron,  also  wishes  to  adopt 
electric  power  for  its  trains;  but  how  soon  it  desires 
to  make  the  change  has  not  been  learned.  Each 
road  has  a  very  large  passenger  traffic,  especially 
in  the  summer.  A  company  of  Athens  has  been 
trying  to  secure  the  contracts  for  fitting  these  roads 
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with  electric  power.  I  have  been  informed  that  the 
president  of  the  first-named  company  has  gone  to 
the  exposition  at  Paris  to  examine  the  electric  con- 
trivances on  exhibition  there  and  to  endeavor  to 
secure  the  best  possible  power  for  his  road." 


AUTOMOBILES. 

One  of  the  features  announced  for  the  Bridge- 
port, Conn.,  Fourth  of  July  celebration  is  a  parade 
of  gayly   decorated   automobiles. 

An  automobile  parade  and  automobile  races  are 
on  the  programme  for  the  festival  and  good-roads 
congress,  to  be  held  at  Port  Huron,  Mich.,  July 
2d  to  5th,  by  the  League  of  American  Wheelmen. 

The  American  Derby,  which  was  run  at  Washing- 
ton Park,  Chicago,  en  June  23d,  served  as  an  occa- 
sion lor  the  appearance  of  a  large  number  of  auto- 
mobiles. Many  different  styles  of  carriages  were 
seen,  one  of  these  being  a  4,500-pcmnd  coach,  built 
by  the  Hewitt-Lindstrom  Motor  company,  and 
which  carried  20  people. 

An  association  embracing  all  the  operators  of 
public  automobiles  in  Chicago  has  been  formed 
under  the  name  of  the  Automobile  Operators'  Mu- 
tual Benefit  and  Protective  association.  The  objects 
of  the  association  are  of  a  social  nature.  The  offi- 
cers are:  President,  Richard  Reynolds;  vice-presi- 
dent, G.  Willis  Templeton;  secretary,  Stanley  E. 
Stickney,    and    sergeant-at-arms,    George    Marshall. 

Stockholders  of  the  Electric  Vehicle  company, 
at  a  special  meeting  held  in  Jersey  City,  N.  J.,  June 
20th,  unanimously  voted  to  approve  the  recent  rec- 
ommendation of  the  directors  to  increase  the  capital 
stock  of  the  company  from  $12,000,000  to  $iS,ooo,ooo. 
The  increase  will  be  divided  equally  among  common 
and  preferred  shares.  The  object  of  the  increase  is 
tc  take  over  the  Columbia  and  the  Electric  Vehicle 
company  of  Hartford.  Conn.,  and  the  New  Haven 
Carriage  company.  It  is  said  that  about  one-half 
of  the  capital  stock  of  the  Columbia  company  is 
already  owned  by  the  Electric  Vehicle  company,  and 
that  the  control  of  the  New  Haven  Carriage  com- 
pany is  already  owned  by  the  Columbia. 


PUBLICATIONS. 


Folders  and  circulars  descriptive  of  the  improved 
Berryman  water-tube  feed-water  heater  and  purifier, 
exhaust-pipe  heads,  and  boiler  and  tank  feed  pumps 
are  being  sent  out  by  the  manufacturers,  Benjamin 
F.  Tvelley  &  Son,  91  Liberty  street,  New  York  city. 

The  Locomobile  company  of  America,  11  Broad- 
way, New  York  city,  issues  a  very  attractive  cata- 
logue, devoted  to  its  steam  automobiles.  The  oper- 
ation and  parts  of  the  mechanism  of  the  vehicles  are 
described  and  illustrations  are  given  of  different 
types  of  carriages. 

An  article  on  an  electrical  process  for  the  treat- 
ment of  iron  forms  the  subject-matter  of  an  Italian 
paper  by  Luigi  Belloc  of  Via  Marche.  17,  Rome,  re- 
cently issued  in  pamphlet  form.  The  article  is  a 
reprint  from  the  columns  of  l'Elettricista,  which  is 
published  at  Rome. 

The  Westinghouse  companies'  publishing  depart- 
ment, Pittsburg,  Pa.,  is  sending  out  copies  of  a  paper 
on  the  "Mechanical  Equipment  of  the  New  South 
Station  at  Boston,  Mass."  This  paper  was  presented 
at  the  New  York  meeting  of  the  American  Society 
of  Mechanical  .  Engineers  in  December,  1899.  by 
Walter  C.  Kerr  of  the  well-known  engineering  firm 
of  Westinghouse,  Church,  Kerr  &  Co.,  who  de- 
signed, constructed  and  completely  equipped  the 
large  terminal  station.  The  subject-matter  is  treated 
under  the  following  headings:  Power  houses;  in- 
terlocking switch  and  signal  system;  the  electric 
plant;  heating  and  ventilating;  disposal  of  drain- 
age from  waterproofed  structure;  roof  drainage; 
ice-making;  refrigerating,  and  water-cooling 
plants;  car  heating  in  train  shed  and  yards;  air- 
brake   charging;    steam    and    hot    water    supply    to 


head  house;  fire  protection;  elevators,  baggage 
and  express  lifts.  The  publication  contains  126 
pages  and  over  60  illustrations  and  diagrams. 

A  very  useful  pamphlet  on  "Gas-engine  Design," 
by  E.  J.  Stoddard,  has  recently  been  published. 
The  work  has  been  carefully  prepared  and  will  un- 
doubtedly prove  a  valuable  treatise  for  those  mak- 
ing a  study  of  the  subject.  The  first  chapter  treats 
of  pressures  and  volumes,  size  of  cylinder,  etc., 
and  gives  a  diagram  for  obtaining,  without  calcula- 
tion, the  pressure  and  volume  during  compression, 
the  maximum  explosive  pressure  and  the  theoretical 
indicator  diagram.  Other  subjects  dwelt  upon  are 
the  vibration  of  parts,  valves  and  springs;  explosive 
mixtures,  ignition  coils,  strength  and  proportion  of 
parts,  the  cycle  and  entropy  diagram.  The  pam- 
phlet contains  a  number  of  formula?  and  diagrams. 
It  is  published  for  free  distribution  by  Parker  & 
Burton,  patent  attorneys,  of  Detroit,  Mich. 


POWER  TRANSMISSION. 

Articles  of  incorporation  of  the  Yates  Electric 
Light  and  Power  company  were  recently  filed  at 
Penn  Yan,  N.  Y.  The  object  of  the  new  association 
is  "the  manufacturing  and  supplying  of  electricity 
for  producing  light,  heat  and  power,  in  lighting- 
streets,  avenues  and  public  parks  and  places  and 
public  and  private  buildings  of  villages,"  and  its 
scope  of  action  is  the  village  of  Penn  Yan  and  the 
towns  of  Milo,  Benton  and  Jerusaleih,  all  in  Yates 
County.  The  amount  of  capital  stock  is  $300,000. 
The  directors  named  are  Henry  B.  Pierce,  New 
Y'ork;  Walter  Cox,  Spuyten  Duyvil,  N.  Y.;  Henry 
T.  Howell,  New  York;  Cassius  L.  Haskell,  West 
New  Brighton,  N.  Y. ;  Frederick  P.  Delafield,  New 
York;  Frederick  W.  Longfellow,  New  York. 


ELECTRICAL  SECURITIES. 

President  C.  A.  Coffin  of  the  General  Electric 
company  has  issued  a  circular  to  the  stockholders 
stating  that  in  June,  1892,  the  company  issued  $10,- 
000,000  30-year  five  per  cent,  gold  coupon  debenture 
bonds  and  agreeing  with  the  purchaser  to  redeem 
such  bonds  by  issuing  in  payment  therefor  non-as- 
sessibie,  full-paid  common  stock  at  the  rate  of  one 
share  of  stock  at  par  value  of  $100  for  every  $120 
represented  by  such  bond,  and  to  pay  in  cash  all 
interest  then  accrued  and  unpaid.  The  company 
has  already  canceled  $4,702,000  of  such  bonds,  leav- 
ing outstanding  $5,298,000  of  the  same.  The  stock- 
holders are  now  asked  to  authorize  the  issue  of 
$4,415,000  of  common  stock  to  redeem  such  outstand- 
ing bonds  as  the  same  may  be  presented  for  pay- 
ment from  time  to  time.  A  special  meeting  of  the 
stockholders  to  act  on  the  matter  is  called  for  July 
17th  at  Schenectady,  N.  Y.  The  preferred  stock 
of  the  company  will  remain  at  $2,551,200,  as  hereto- 
fore. 


SOCIETIES  AND  SCHOOLS. 

The  fourth  annual  commencement  of  the  technical 
college  of  the  Armour  Institute  of  Technology  was 
held  on  June  20th  in  Armour  Chapel,  Thirty-third 
street  and  Armour  avenue,  Chicago.  Dr.  Henry  S. 
Pritchett,  president  of  the  Massachusetts  Institute 
of  Technology,  delivered  the  address.  His  subject 
was  "The  Engineer  in  the  Government  Service." 
Degrees  in  electrical  engineering  were  conferred 
upon  14  of  the  graduates. 

The  engineering  departments  of  the  Iowa  State 
College,  at  Ames,  Iowa,  are  letting  a  contract  for 
a  fireproof  building,  to  cost  $150,000,  to  be  used  for 
offices,  drafting  rooms,  lecture  rooms  and  engineer- 
ing museum  of  the  several  engineering  departments. 
The  mechanical  engineering  department  of  the  col- 
lege has  come  into  the  possession,  through  the  gen- 
erosity of  an  impoi  tant  western  railway  line,  of  a 
locomotive  to  be  used  for  experimental  and  instruc- 
tion work. 


MISCELLANEOUS. 

The  second  annual  convention  of  the  United  Elec- 
trical Contractors'  association  opened  its  sessions  in 
Baltimore,  Md..  on  June  21st.  The  total  attendance 
exceeded  200.  The  first  day's  proceedings  were  pri- 
vate, The  subjects  discussed  were  prices,  labor  and 
insurance. 


TRADE  NEWS. 


Electrical  machinery  to  the  value  of  $17,548  was 
exported  from  the  United  States  to  China  in  the 
year  1S99. 

The  War  Department,  through  the  Corps  of  Engi- 
neers, is  inviting  sealed  proposals,  until  July  18th, 
for  furnishing  a  quantity  of  electrical  supplies,  such 
as  C-S  switches  and  switch-boxes,  porcelain  cut- 
outs, iron-armored  conduit  and  flexible-iron  con- 
duit. Full  information  will  be  furnished  upon  ap- 
plication to  Lieutenant  John  S.  Sewell,  Washington, 
D.  C. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals,  until 
July  3d,  for  furnishing  the  League  Island,  Pa.,  navy- 
yard  with  motors,  voltmeter,  testing  set.  electro- 
plating outfit  and  one  generating  set.  Blank  forms 
of  proposals  will  be  furnished  upon  application  to 
the  Navy  Pay  Office  at  Philadelphia,  Pa.,  or  the 
bureau  at  Washington,   D.   C. 

On  and  after  July  2d  George  W.  Patterson  will 
confine  his  attention  to  furthering  the  business  of 
the  Gordon  Battery  company,  which  has  now  be- 
come so  great  a  factor  in  the  western  market. 
Thomas  G..  Grier  will  have  charge  of  the  Chicago 
office  of  the  American  Circular  Loom  company. 
Both  of  the  young  men  named  are  well  known  in 
the  electrical  trade,  and  undoubtedly  both  lines  of 
goods  will  be  handled  to  the  satisfaction  and  profit 
of  the  respective  companies. 

Owing  to  the  fact  that  the  rapidly  increasing  busi- 
ness in  electric  motors  of  the  Emerson  Electric 
Manufacturing  company  of  St.  Louis  requires  its 
entire  factory  capacity  and  undivided  attention,  the 
company  has  decided  to  stop  the  manufacture  of 
knife  switches,  switchboards  and  tablet-boards.  The 
company  has  therefore  sold  its  switch  and  switch- 
board department  to  the  Frank  Adam  Electric 
company,  904  Pine  street,  St.  Louis,  Mo.,  which 
will  continue  the  manufacture  of  the  switches, 
switchboards  and  tablet-boards  formerly  made  by 
the  Emerson  company. 


BUSINESS. 

The  Electric  Appliance  company,  Chicago,  states 
that  it  wishes  to  present  its  compliments  and  mid- 
summer greetings  to  the  trade,  and  to  remind  those 
w'ho  have  failed  to  get  a  copy  of  its  Dayton  fan- 
motor  catalogue,  that  there  are  still  a  few  left. 

The  Treasury  Department  has  contracted  with 
the  Ridgeway  Dynamo  and  Engine  company  of 
Ridgeway,  Pa.,  to  furnish  and  install  an  electric- 
light  and  power  plant  in  the  United  States  custom- 
house building  at  St.  Louis,  Mo.,  at  $19,800.  and  for 
furnishing  engines  and  generators  for  the  Ellis  Island 
immigrant  station,  at  $19,390. 

The  Cutler-Hammer  Manufacturing  company  of 
Milwaukee  reports  the  receipt  of  a  large  number 
of  orders  for  its  reversible  elevator  controllers  and 
self-starters  for  operating  electric  elevators,  motor- 
driven  pumps,  and  for  use  where  it  is  necessary  to 
start  a  motor  automatically.  These  devices  are  said 
to  be  absolutely  reliable  and  are  guaranteed  to  give 
satisfaction. 

The  American  Electric  Fuse  company  of  Chicago 
announces  that  it  is  now  manufacturing  pins,  brack- 
ets, cross-arms  and  a  full  line  of  construction  ma- 
terial. The  company  is  also  prepared  to  furnish 
Pony  insulators  in. any  quantities  desired.  In  the 
standard  lines  of  fuses,  fuse  blocks,  lightning  ar- 
resters, wire  connectors,  magnet  wire,  etc.,  the  com- 
pany has  made  extensive  improvements  and  has 
greatly  reduced  its  prices.  The  company's  cata- 
logue and  samples  will  be  sent  on  application. 


ILLUSTRATED   ELECTRICAL   PATENT  RECORD. 

Issued  June   ig,    igoo. 


651,817.  Telephone  Toll  Apparatus.  John  T.  Be- 
langer,  Detroit,  Mich.,  assignor  of  one-half  to 
Frank  H.  Clarke,  Detroit,  Mich.  Application 
filed  November  20,    1899. 

In  ihe  apparatus  combined  with  the  main  line,  includ- 
ing the  operator's  set,  are  a  toll  apparatus  having  a  way 
or  chute  for  the  reception  of  a  coin,  formed  mainly  in- 
tegral with  the  frame  but  having  a  section  thereof  elec- 
trically insulated  from  the  remainder,  a  signal  circuit 
leading  froin  the  insulated  section  of  the  chute  and  con- 
necting with  the  main  line,  a  portion  of  the  signal  circuit 
inducing  the  main  portion  of  the  chute  so  that  the  circuit 
is  closed  by  a  coin  in  the  chute  bridging  between  the  in- 
sulated section  and  the  main  poriion  thereof. 

651,826.  Automatic  System  of  Refrigeration.  Clyde 
J.  Coleman.  Chicago,  111.,  assignor  to  Thomas 
J.  Ryan,  New  York,  N.  Y.  Application  filed 
June  24,   1899. 

In  an  automatic  absorption  system  of  refrigeration  are 
combined  a  generating  chamber,  a  liquefying  chamber,  an 


expansion  chamber,  an  electric  heater  for  the  generating 
chamber,  an  electromagnetic  switch  for  the  heater,  a 
thermostat  associated  with  the  generating  chamber  and 
included  in  circuit  with  the  electromagnetic  switch  and  a 
pressure  motor  communicating  with  the  generating  cham- 
ber and  mechanically  connected  with  the  thermostat. 
(See  cut  on  page  432.) 

651,827.  Electrolytic  System  of  Refrigeration.  Clyde 
J.  Coleman,  Chicago,  111.,  assignor  to  Thomas 
J.  Ryan,  New  York,  N.  Y.  Application  filed 
October  20,  1S99. 

The  system  described  comprises  the  generation  of  the 
refrigerant  medium  by  electrolytic  action,  the  storage  of 
such  refrigerant  medium  under  pressure,  the  expansion  of 
such  stored  medium  to  effect  a  cooling  action,  and  the 
subsequent  reabsorption  of  such  expanded  refrigerant 
medium  for  reuse. 

651,849.  Electrolytic  Apparatus.  Max  Haas,  Aue, 
Germany.     Application  filed  May  26,  1S99. 

In    an  electrolytic    apparatus    for    the    manufacture    of 


bleaching  lye  from  chlorides  are  combined  a  tank  having 
inlet  and  outlet  openings  at  its  opposite  ends,  with  double- 
pole  electrodes  provided  within  the  tank,  ribs  serving  as  top 
and  bottom  supports  for  the  electrodes,  openings  alter- 
nately arranged  in  the  middle  and  at  the  sides  of  the  elec- 
trodes, and  electric  connections  leading  from  the  positive 
and  negative  end  electrode, 

651,850.  Programme  Clock.  William  H.  Hall,  Chi- 
cago, 111.,  assignor  to  Alvarado  T.  Benson, 
Harry  J.  Cassaday  and  Mattie  A.  Hall,  Chicago, 
111.     Application  filed  September  6,  1898. 

The  clock  comprises  a  battery  or  other  source  of  elec- 
tricity, an  audible  signal,  a  clock  mechanism,  a  contact 
arm  actuated  thereby,  a  series  of  fixed  contacts  adapted 
to  be  successively  engaged  by  the  contact  arm,  which 
passes  over  them  once  in  twelve  hours,  a  series  of  movable 
contacts  respectively  connected  to  the  corresponding  fixed 
contacts,  two  sets  of  fixed  contacts,  with  either  of  which 
sets  the  movable  contacts  may  be  connected,  means  for 
making  or  breaking  any  one  or  more  of  the  individual 
circuits  thus  formed,  and  suitable  circuits  connecting  the 
battery  signal  and  contacts. 
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651,853.  Machine  for  Making  Electrodes  for  Stor- 
age Batteries.  William  W.  Hanscom  and  Arthur 
Hough,  San  Francisco,  Cal.,  assignors  to  Janus 
O'B.  Gunn,  San  Francisco,  Cal.  Application 
filed  April  6,   1809. 

A  machine  for  making  pellets  of  active  material  for 
storage-battery  electrodes  is  described.  It  combines  a 
suitable  mold,  with  a  plunger  provided  with  suitable 
pressure  mechanism  and  adapted  to  be  extended  into  the 
mold  a  predetermined  distance,  a  bottom  for  the  mold 
provided  with  a  series  of  perforations,  a  series  of  pins  set 
into  the  plunger  and  alined  with  the  perforations  in  the 
bottom,  a  stripper  ni'  nsisting    of  a   plate   per- 

forated to  extend  over  the  pins  and  to  form  the  face  of  the 
plunger,  and  a  suitable  mechanism  for  extending  the  plate 
beyond  the  ends  of  the  pios. 

651,866.  Incandescent  Lamp.  Isidor  Kitsee,  Phil- 
adelphia. lJa.  Application  filed  March  2,  1900. 
There  is  described  a  pencil  for  incandescent  lamps 
non-conducting  at  low,  but  conducting  at  high  tempera- 
tures, the  pencil  being  provided  with  a  slight  layer  of 
platinum  black. 

651,008.     Magnetic     Chuck.      Oakley     S.     Walker, 
Worcester,    Mass.     Application    filed    February 
1899. 

The  chuck  comprises  a  core,  a  magnetizing  coil  and  an 
inclosing  shell,  the  combination  of  bars  forming  part  of 
the  shell  on  one  side  of  the  core  and  extending  trans- 
versely across  the  core  wiih  their  free  ends  projecting  be- 
yond the  opposite  side  of  the  core,  bars  forming  a  part  of 
the  core  alternating  with  the  bars  of  the  shell  and  having 
their  ends  on  one  side  of  the  core  connected  by  a  bar,  or 
bridge,  the  bars  of  the  core,  and  the  shell  being  separated 
and  forming  a  wotk-holding  face  of  opposite  polarities. 

651,909.     Electric    Motor.     Henry    O.    White,    Bos- 
1.  Mass.     Application  filed  October  18,  1899. 

In  an  electric-driving  mechanism  are  a  motor  shaft 
having  a  driving  member,  a  driven  shaft  having  a  com- 
plemental  driving  member  and  a  limiting  stop,  combined 
with  means  for  positioning  the  driving  member  of  the 
motor  shaft  in  contact  with  the  limiting  stop  when  at  rest, 
so  that,  when  the  motor  is  energized,  its  driving  member 
may  strike,  with  a  jar  or  slight  shock,  the  complemental 
member  of  the  driven  shaft. 


051,985.  Electric  Arc  Lamp.  Allyn  B.  Walton, 
Lorain,  Ohio,  assignor  to  the  National  Vapor 
Stove  and  Manufacturing  company,  Lorain, 
Ohio.     Application    filed  December  21,    1899. 

In  the  lamp  are  combined  mechanism  for  converting 
electrical  energy  into  mechanical  movement  and  compris- 
ing a  divided  coil  consisting  of  a  stationary  and  a  movable 
portion,  the  stationary  portion  provided  with  a  core  iixed 
thereto  and  projecting  therefrom,  tbe  movable  coil  por- 
tion surrounding  such  core  and  movable  in  the  direction 
of  the  axis  thereof,  an  electrical  circuit  containing  the 
carbons  and  related  to  the  circuit  containing  the  divided 
coil  in  a  manner  such  that  changes  in  the  one  circuit  will 
produce  corresponding  changes  in  the  other,  and  means 
connecting  one  carbon  with  the  movable  coil  portion, 
whereby  such  carbon  may  be  actuated  with  fluctuations  in 
the  current  in  the  divided  coil  circuit.     (See  cut. ) 

652,003.  Electric  Railway.  William  Kingsland, 
London,  England.  Application  filed  Septem- 
ber 8,  1S99. 

The  electrical  traction  system  described  comprises  a 
main  electrical  conductor,  and  sectional  workiug  con- 
ductors from  which  the  motor  vehicle  directly  collects  the 
current,  a  switch  mechanism  located  between  the  main 
and  each  oE  tbe  sectional  conductors  and  a  locking  device. 

652,013.  Annunciator.  Clarence  E.  Beach  and  Her- 
man W.  Doughty,  Binghamton,  N.  Y.,  assign- 
ors to  the  Star  Electric  company  of  New  York, 
application  filed  June  2,  1897. 

The  invention  consists  of  an  indicator,  a  supporting 
frame  in  which  the  indicator  shaft  is  pivoted,  a  projection 
moving  with  tbe  shaft  and  suitably  engaging  with  the 
frame,  a  crank  or  pin  moving  with  the  shaft,  a  magnet 
situated  adjacent  to  the  crank  or  pin,  an  armature  mounted 
in  suitable  relation  to  the  magnet,  an  arm  carried  by  the 
armature  and  engaging  with  the  crank  or  pin,  and  a  spring 
arranged  to  resist  the  rotation  of  the  crank  or  pin  at  cer- 
tain times. 

652,027.  Transformer.  Svend  E.  Johannesen,  St. 
Louis,  Mo.     Application  filed  February  14,  1900. 

The  transformer  combines  a  p'urality  oE  coils  arranged 
ver  ically  and   side  by  side,  ineaus  for  supporting  tbe  coils 
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651,916.  Furnace  for  Producing  Calcium  Carbide. 
John  Zimmerman  and  Isedore  S.  Prenner,  Chi- 
cago,   111.     Application    filed  June   8,    1899. 

The  apparatus  described  consists  of  a  furnace  chamber 
electrodes  in  the  chamber  having  an  arcing  space  between 
them,  a  flat  strip  of  combustible  flexible  material  pro- 
jected horizontally  into  tbe  furnace  chamber  in  line  with 
the  arcing  space  and  having  a  forward  feed,  means  for 
continuously  introducing  a  supply  of  carbide-producing 
material  theieon,  and  means  for  projecting  and  feeding 
the  strip  horizonttlly  forward  and  delivering  the  ma- 
terial continuously  into  the  arcing  space.     (See  cut.) 

651.936.  Indicating  Key  for  Selective  Signals. 
Charles  E.  Scribner,  Chicago,  and  Frank  R. 
McBerty,  Evans  ton,  111.,  assignors  to  the  West- 
ern Electric  company,  Chicago,  111.  Application 
filed  July  25,    1898. 

The  inventors  describe  the  combination  with  several 
individual  keys  and  an  indicator  capable  of  assuming  two 
positions  associated  wi  h  each  key,  of  a  mechanical  device 
for  each  key  actuated  in  the  movement  thereof  adapted  to 
impart  movement  to  the  corresponding  indicator,  interme- 
diate mechanism  between  the  mechanical  device  and 
the  indicator,  adapted  to  alter  tbe  relation  between  the 
device  and  the  indicator,  and  means  for  actuating  the 
intermediate  mechan:sm. 

651,945.  Electric  Motor.  Clifton  L.  Bundy,  Phila- 
delphia, Pa.    Application   filed  June  6,   1898. 

In  the  motor  are  a  field  member  having  channels,  an 
armature,  comprising  a  circular  core  having  wound 
thereon  sections  ot  wire  lying  in  the  channels  of  the  field 
member,  a  spider  below  tbe  armature,  posts  secured  to 
tbe  l  ore  of  the  armature  and  supported  by  the  spider,  the 
spider  having  a  hub  journated  on  a  central  spindle,  a 
commutator  carried  by  tbe  spider,  brush-holding  arms, 
brushes  therein  bearing  against  the  commutator,  springs 
secured  to  the  brush  holders  and  bearing  against  the  outer 
ends  of  the  brushes,  a  short-circuiting  arm  secured  to  one 
brush  holder  at  one  end  and  having  its  opposite  end  bear- 
ing against  a  fusible  disk  on  the  opposite  brush  holder. 

651,978.  Electric  Belt.  William  C.  Sedwick,  Des 
Moines,  Iowa,  assignor  to  M.  V.  Sedwick,  Grin- 
nell,  Iowa.     Application  filed  April  5,  1899. 

The  belt  has  a  voltaic  cell  end  portion  of  chain  composed 
of  a  zinc  plate  of  rectangular  form  doubled  backward  at 
one  end  to  produce  a  hearing  for  a  copper-wire  loop  and 
its  other  end  doubled  backward  in  a  reverse  way  to  in- 
close the  bearing  for  a  copper-wire  loop  on  the  end  of  a 
copper  plate,  a  copper  plate  corresponding  in  form  with 
the  zinc  plate,  but  longer,  doubled  backward  to  produce  a 
bearing  for  a  copper-wire  loop  and  inclosed  in  the  end  of 
tbe  -:inc  loop  and  body  portion  of  the  copper  plate,  then 
extended  and  doubled  over  the  zinc  plate  to  overlay  both 
sides  of  the  zinc  plate. 


from   the  top,    and   means  for   separately  supporting    the 
coils  from  the  bottom  . 

652,039.  Trolley.  George  W.  Perry,  Peoria,  111. 
Application  filed  February  6,  1900. 

In  the  trolley  whjel  described  are  a  frame  structure  sup- 
porting the  wheel,  projecting  fingers  bearing  close  along- 
side of  the  edges  of  the  wheel  and  extending  a  short 
distance  beyond  the  same  provided  with  inwardly  bearing 
rib  projections  and  tapered  upper  fa;es  and  corresponding 
fingers  adjacent  to  and  parallel  therewith  and  anti-friction 
wheels  journaled  between  tne  Angers. 

652,084.  Hotel  Annunciator  System.  Clayton  B. 
Clark,  Sing  Sing,  N.  Y.,  assignor  to  the  Clark 
Electrical  company,  Sing  Sing,  N.  Y.  Applica- 
tion filed  June  20,  1899. 

A  combined  annunciator  and  telephone  system  is  de- 
scribed. It  comprises  an  annunc  ator  having  a  call-bell 
and  push-buttons,  and  having  a  common  return  from  the 
battery,  a  central  telephone  transmitter  and  receiver 
looped  in  the  common  return,  and  a  series  of  telephone 
transmitters  and  receivers  looped  in  the  push-button  cir- 
cuits, the  central  telephone,  when  placed  in  circuit  with  a 
telephone  of  one  of  the  series,  offering  a  resistance  to  the 
current  intermediate  of  the  resistance  of  the  call-bell  and 
an  annunciator,  so  that  should  a  call  be  madd  while  the 
telephone  is  in  use  the  annunciator  will  drop  without  an 
alarm  being  sounded 

652,116.  Rheostat.  Thomas  F.  Jordan,  New  York, 
N.  Y.     Application  filed  March  20,   1900. 

The  rheostat  consists  of  a  plurality  of  resistance  coils 
arranged  in  pairs,  means  for  supporting  the  same,  con- 
necting plates  connecting  the  coils  of  each  pair,  contact 
plates  connecting  the  successive  pairs,  a  switch  block,  a 
conducting  bar,  and  means  for  guiding  the  switch  block 
along  the  contact  plates  and  conducting  bar. 

652,124.  Controlling  Electric  Motors  and  Apparatus 
Therefor.  Henry  Leitner,  London,  England. 
Application   filed  July  10,  1899. 

For  controlling  electric  motors  an  apparatus  is  de- 
scribed that  combines  a  maii;  battery  in  two  parts,  a 
smaller  battery  also  made  in  two  parts  and  having  its  poles 
in  opposition  to  the  main  battery  when  connected  thereto, 
a  pair  of  motors,  and  a  controlling  commutator  adapted  to 
effect  various  connections  of  the  batteries  and  motors. 
(See  cut.) 

652,151.  Automatic  Electric  Switch.  Phill  S.  Tir- 
rill,  Groveton.  N.  II.,  assignor  of  one-half  to 
Fred  \V.  McDonald,  Groveton,  N.  II.  Appli- 
cation filed  September  23,  1899. 

The  switch  consists  of  an  intermittently  rotating  plate 
with  projecting  tongues  or  lugs  and  two  frlctional  bearing 
points   for   the   tongues   located  a  distance   apart   to   con- 


tact alternately  with  tbe  tongues,  one  of  the  bearing  points 
being  a  circuit  terminal,  and  the  other  a  stationary  brake, 
and  means  for  giving  a  step-by-step  motion  to  the  rotary 
plate. 

652.187.  System  of  Electrical  Distribution.  Sigvald 
Krohn,  Berlin,  Germany.  Application  filed  No- 
vember 2,  1899. 

The  system  has  a  partial  earthed  circuit,  means  for 
reducing  the  drop  in  the  feeders,  comprising  an  electric 
motor  in  the  earthed  branch  at  a  point  of  relatively  low 
potential,  a  negative  feeder  connecting  tbe  generator  with 
a  point  of  higher  potential,  a  booster  operated  by  the 
motor  and  connected  to  a  positive  feeder  for  a  point  of 
the  system  corresponding  to  the  point  of  high  potential  of 
the  earthed  branch. 

652.188.  Span-wire  Pole  and  System.  John  Lanz, 
Pittsburg,  Pa.,  assignor  to  the  Carnegie  Steel 
company,  Pittsburg,  Pa.     Application  filed  July 

21,    1899. 

A  pole  having  a  base  arranged  to  be  inserted  in  a  single 
hole,  and  composed  of  channeled  shapes  latticed  together, 
the  latticework  extending  substantially  parallel  with  the 
wires  carried  by  the  pole,  is  described. 

652,194.  Electrical  Incandescent  Lamp.  Max  von 
Recklinghausen  and  Adolf  Vogt,  London,  Eng- 
land, assignors  to  the  Nernst  Electric  Light. 
Limited,  London,  England.  Application  filed 
November  6,  1899. 

The  inventors  describe  the  combination  of  an  insulator 
which  becomes  a  conductor  when  hot,  and  a  heater  sus- 
pended beneath  the  insulator  from  pivots  which  are  ap- 
proximately in  line  with  it. 

652,214.  Apparatus  for  Measuring  Consumption  of 
Electric  Currents.  Cesar  R.  Loubery,  Paris, 
France,  assignor  to  himself,  Emmanuel  Francois 
and  Henry  Kunkelmann,  Paris,  France.  Appli- 
cation filed  February  17,  1899. 

Combined  with  a  main  supply  circuit  are  means  for  meas- 
uring the  consumption  oE  electric  current  supplied  thereby, 
and  means  comprising  an  auxiliary  circuit,  means  in  the  aux- 
iliary circuit  for  causing  interruptions  in  the  current  carried 
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thereby,  a  registering  device  and  cont'niously  driven  ac- 
tuating means  therefor",  the  device  being  normally  held  ou  t 
of  engagement  with  its  actuating  means,  and  an  electromag- 
netic device  in  the  auxiliary  circuit  adapted  upon  each 
interruption  of  the  current  on  the  circuit  to  attract  the 
registering  device  and  hold  it  for  a  predetermined  period 
in  engagement  with  its  actuating  means. 

652,223.  Electrical  Warp  Stop-motion  for  Looms. 
Henry  I.  Harriman,  New  York,  N.  Y.  Appli- 
cation filed  June  14,   1899. 

In  the  device  are  warp  detectors,  guide  rods  holding  the 
warp  detectors  in  two  ranks  or  lines  and  in  whole  or  in 
part  constituting  terminals  oFone  polarity  of  a  normally 
broken  electrical  circuit,  and  the  downwardly  diverging 
oblique  or  inclined  p'ates  in  line  with  the  ends  oE  the  re- 
spective ranks  or  lines  of  warp  detectors  and  constituting 
terminals  oE  the  opposite  polariiy  oE  the  circuit. 

652.229.  Reception  and-  Translation  or  Retransmis- 
sion of  Telegraphic  Signals.  Alexander  Muir- 
head,  London,  England.  Application  filed  March 
15,   1900. 

In  a  relaying  arrangement  of  a  submarine  telegraphic- 
cable  system  are  combined  a  receiver  coil,  a  contact 
tongue  attached  1  hare  to,  a  body  with  contact  surEaces 
thereon  in  the  sama  plane,  over  or  across  which  the  tongue 
oscillates,  Eorming  part  oE  a  retransmitting  circuit,  means 
serving  to  curb  the  movements  oE  the  receiver  coil  and 
means  for  moving  su:h  body  in  the  plane  of  its  contact 
Eaces  and  to  aid  from  the  center  oE  motion  of  the  coil. 

652.230.  Art  of  Reducing  Attenuation  of  Electrical 
Waves  and  Apparatus  Therefor.  Michael  I. 
Pupin,  Yonkers,  N.  Y.  Application  filed  De- 
cember 14,   1S99. 

A  system  of  electrical  wave  transmission  comprises  a 
non-uniform  wave  conductor  consisting  of  a  conductor 
having  reactance  sources  distributed  at  points  along  its 
length  in  such  manner  that  the  resulting  wave  conductor  is 
equivalent,  within  proper  limits,  to  its  corresponding  uni- 
form conductor,  but  of  increased  effective  inductance. 

652.231.  Art  of  Reducing  Attenuation  of  Electrical 
Waves.  Michael  I.  Pupin,  Yonkers,  N.  Y. 
Original  application  filed  December  14,  1899. 
Divided  and  this  application  filed  May  28,  1900. 

The  method  of  diminishing  the  attenuation  constant  of  a 
uniform  wave  conductor  is  described.  It  consists  in  in- 
creasing the  inductance  of  the  conductor  sufficiently  to 
secure  the  required  diminution  of  the  attenuation  constant, 
by  distributing  along  it  inductance  sources  at  periodically 
recurring  points,  the  distance  between  consecutive  points 
being  such  as  to  preserve  approximately  its  character  as  a 
uniform  conductor  with  respect  to  the  waves  to  be  trans- 
mitted. 
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SIMPLEX    WIRES   AND    CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBWAR'SE. 

*"h  "r  "ixsonGENT     SimPlex  Electrical  Company, 

1 137  MinaJnock  Block.  CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 


>lON/> 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893-World's  Fair, 
Medal  for  Rnbber  Insulation. 


TRADE  MARK. 


THE  STAM)AIII>  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Gandee  "l??°v  Wires. 
THE  OKONITE  CO.,  Ltd 

^o'«nVcChV«ee,.  !"->9e-     253  Broadway,  Kew  York 


Geo.  T.  Manson.  Gen'i  Supt. 
W.  H.  Hodgins,  Secy. 


MOR 

"Crown"  Rail  Bonds        v^u 

Arc  In  os^  th«n  all  other  styles  of  Rail  Bonds  combined.  O^-  -~-_J-^\ 

Perfect — Electrically  and  Mechanically.      LJ 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  a  MOEN  Dept., 

^American  Steel  &  Wire  Co., 

— J  The  Rookery.  CHICAOO,  ILL. 


Standard  Underground  Cabled), 


1225  Betz  BldgM 
Philadelphia,  Pit 


Tie  Only  Fire  Detective  Gal  ia  tlie  fort 

Every  Fractional  Part  of  which  is  continuously  Thermostatic,  and  designed  fat 
all  Interior  Electric  Wiring  Adaptations.  It  lights  the  gas!  Rings  the  dcor  bells!  It 
automatically  notifies  of  fire  and  indicates  that  burglars  are  at  work,  all  in  one  install** 
txon.  /*«Si,Si»«m,  Why  use   dormant  wireti 

Fusible  Core  running  throujbotrt  the  cable  li  /    y     P*!^;^3  The      Montauk      Automatif 

'SnZtiSSllS&'SSlSS.   A/Af  Thermostatic    Eleclric    C- 

bles  are  as  sensitive  to  heat 
or  fire  as  the  nervous  system 
of  a  human  being  is  to  tha 
■—^  touch  of  flame. 

Write  for  descriptive  mat- 
Call  and  see  cables  operated. 

MONTAUK  MULTIPHASE  CABLE  CO., 

Telephone  4031  Cortlandt.  10O  Broadway,  NEW  YORK. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Va  to  50  horse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Queen  &  Co., 

1012  Chestnut  St..  PHILADELPHIA. 


Acme  Testing  Sets,  Que9n-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


542  The  Kookery, 
Chicago. 


Westinghouse  Bldg. 
Pittsburg. 


18  Cortlandt  St., 


New  York  City. 
607  Security  Building,  St.  Louis,  Mo. 


p  Electric  Cables,  Conduits,  Wires  and  Accessories. 

Also  High  tirade  RnM>er  Covered  Wires  on*  rnl.l»» 


SPLITDORP, 

Medical  Colli, 
Spark  Colli. 
17-27  Yandewater  St.,  Hew  York. 


C.  1 

X-Ray  Colls, 
Telephone 

Coils. 


I-T-E 

CIRCUIT  BREAKERS 

r UTTER   ELECTRICAL  CO.,   PHILADELPHIA. 


v      H4KEBS0F     gf.i""**i    "'■'■"'     , 

LEATHER  CgJ8&    MILL 
BELTING  W  ^  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  pat  lent  inquiry  and  caref  til 
study  <-f  ine  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


Of  FIC-    4\D  F1CHIP* 

07-09SOUTH    CA\AL    STREET 

CHICAGOILL. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh'*  Sois  &  Co.,  Newark,  H.  J. 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices  paid  for  old 
Incandescent  Lamp  bases. 

P 

■  il 

■ 

o 

"»~ 

^^_ 

._ 

TTW 

r^r^pjjjjjjB 

Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERS  and  ASSAYERS. 

Send  us  several  sveraze  samples  of  t 
you  have  oa  hand:  our.  otter  will  reach  ... 
by  return  mail. 


YJfESTLIH  Electaal  Ingtfnment  Co., 


HOLOPHANE  GLASS  CO,, 


114-120  William  St..  NEWARK,  N.  J.,  U.  S.  A. 


United  Dial 


These  instruments  are 
based  cpon  the  same  gen- 
eral principle  and  are  just 
aa  accurate  as  our  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bat  are  much 
larger,  and  the  working 
part*  are  inclosed  in  a 
neatly  designed,  dust-proof 
cast-iron  case  which  eflect- 
iTOly  shields  the  instru- 
ments from  disturbing  In- 
flneooee  of  external  mag- 
netic fields. 


Weston   Standard    Illuminated 
Dial  Potential  Indicator, 

Mrvl*  R_ 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  and  itfillivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Circuits. 

Our  portable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world.  _ 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
Btlll  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  use. 


No.  I   Broadway, 

NEW  YORK,  N.  Y. 

Manufacturers  of  COMPOUND  PRISM  GLOBES  AND  SHADES,  00*™.^  «o  *«« 

"Maximum  Light.    Complete  Diffusion, 
Minimum  dare." 

For  direnlingaod  diffusing  all  Irindr   of  light. 
Seod  lor  catalogues  otid  pami'hletu. 


fK  WONDERFUL    ALL  METAL    RECEIVER. 
_  NEEP5  NO  ADJUSTING.  5TRONCFS~-— 
TliE  WORLD 


SE&T.WMY  NOT  HAVE  IT 
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suppIiesWelecTriciansI 

We  buy  all  our  goods    at  SHERIFF'S  AND  RECEIVER'S  SALES— TRUSTEE'S  ♦ 

SALES— ASSIGNEE'S  AND  MANUFACTURER'S  SALES— We  offer  you  excellent  ♦ 

opportunities  to  save  money,  by  buying  your  supplies  of  us.  OUR  MAM- 
MOTH PLANT  at  West  35th  and  Iron  Streets,  Chicago,  is  situated  about  five 
minutes'  ride  from  the  Union  Stock  Yards,  and  is  a  veritable  MINE  OF  SUR- 
PRISES.   It  will  pay  you  to  call  on  us. 


We  Purchased  The 

OMAHA 
EXPOSITION, 

and  are  prepared  to  offer  you 
rare  inducements  to  buy  our 
electrical  supplies,  consisting  of 

COPPER  WIRE, 

LAMPS,  SOCKETS, 

POLES,  GLOBES, 

ARC   LIGHTS, 

ETC.,  ETC., 

ETC. 


&%  ornc^jx/rm  A/w  WAJI&lS^ 


MACHINERY 
IN  GENERAL. 

We  have  the  largest  machinery 
plant  on  earth.  Be  sure  to 
write  for  our  Lists  and  Cata- 
logues before  purchasing  your 
wants  in  this  line.  Our  facili- 
ties for  placing  second-hand 
machinery  in  good  condition 
are  unsurpassed.  We  guaran- 
tee all  our  Boilers,  Engines, 
Pumps,  etc.,  to  be  Thoroughly 
Practical  for  Further  Use. 


Brand  New  Leather  Belting. 


Wc  carry  ■  complete  stock  of  Brand  New 
Leather  belting-extra  tine  quality-short  lap. 
We  cuarantee  this  belting  to  give  entire  satis- 
faction. 

We  .sell  it  In  any  quantity.  In  ordering  be 
sure  to  mention  whether  single  or  double  thick 
belting  is  «aated. 


ft. 
sing. 
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HI 

$1.00 
1.05 
111 
I  17 
t.Vl 
1.28 
1.34 
1 .  39 
1.45 
1.50 
i;r>5 
1.05 
1  80 
l  90 
2.00 
2.22 

2.115 


$1.44 
1.50 

1  9il 

•J  110 

2.in 

2.22 
2.34 

2  42 

2  01 
2.7S 

2  '.111 

3  00 
B.I0 

8.80 

4.00 

4  14 


Second-Hand  Leather  Belting. 

This  beltlngls  all  second-hand,  and  we  guarantee  it  as  good  as  new  for  use— it  will  last 
as  long  as  new  betting.  We  make  this  a  specialty.  We  hare  ah  experienced  man  wbo  knows 
ererjthlng  worth  knowing  about  belting.  Anything  he  bujs  we  guaranteeas  good  as  new  lor 
use.    Compare  our  prices  with  new. 


■ft  kith 
Inches 


Price  per  ft. 
Single  Thick 


Price  per  ft. 
Double  Thick 


5  : 

. 

'." 

c 

10' 

!0C 

11 

13c 

4      

10 

34c 

Width 
Inches 


Pi  Ice  per  ft. 

Sln-le    I  III    I. 

10c 


Plice  per  ft. 
Doubli'  ' 


60c. 


7KC 

86c 
'.ItC 


We  sell  bitting  In  unyqnintfty.    In  ordering  leather  belting,  pteise  mention  whelher  you 
want  single  or  double-thick.    If  nothing  mentioned,  will  send  single-thick  belt. 


We  have  the  following  widths  of 


15-lncii  Double  Leathor,  per  foot. 

" 


.11.19 

.    1.28 
.    1  40 

1  06 


rMKR     BELT. 

20-inch  Dt.uble  Leather,  per  foot  $2.23 

3(1     " 

III     ' 

Prices  on  Larg-r  Sires  on  Application. 


Owing  to  the  vast  scale  on  which  the  electrical  lighting  at  the  Omaha  Exposition  was  con- 
ducted, we  are  possessors  of  the  largest  stock  of  Copper  Wire,  Incandescent  Globes  and  Sup- 
plies of  every  kind  that  has  been  offered  on  the  market  in  recent  days.  Such  a  chance  as  the 
present  one  must  be  fully  understood  and  appreciated  by  you.  It  is  not  merely  of  passing  im- 
portance, but  you've  got  to  stop  and  think  of  it— consider  it  well. 

Do  You  Need  Any  Electrical  Supplies? 

Will  you  need  any  Electrical  Supplies  some  time  in  the  future?  If  so-- write  at  once  for  our 
prices.  ASK  FOR  CATALOGUE  No.  156.  We  also  publish  "THE  MONTHLY  BULLETIN"— a 
journal  for  Wise  Buyers.    Is  your  name  on  our  Mailing  List  ? 


;    Chicago  House  Wrecking  Co. 

1  WEST  35TH  AND  IRON  STREETS, 


P 
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WESTERN    ELECTRICIAN 


For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs — to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns -to  increase  station  capacity— 


CHLORIDE     ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


New  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore,  Equitable  Building. 
^^^       Chicago,  Marquette  Buildine.       San  Francisco,  The  Parrott  BuildlDg. 


I9th  ST.  »ND  flLLEOHEHY  WE,,  PMUDELPHU,  PA, 


READY  FOR  THE  MARKET,  HUMMEZE 


"PEMCO"  the  new  style  Creole  rcsette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC.  PA. 


THE 

PERFECT 


VACUUM 


DOES 
IT. 


EACH  LAMP  EXHAUSTED  INDIVIDUALLY, 
WHICH  INSURES  EFFICIENCY,  CANDLE  POWER 
AND  ECONOMY  IN  CONSUMPTION  OF  CURRENT. 

Made  of  the  Highest  Crade  Materials,  and  by  Latest 
Process  known.    Quality  Guaranteed. 

MAINTAIN  YOUR  VOLTAGE 


The  Lamp  Will  Do  The  Rest. 

Prices    F.    O.    B.,   Owensboro,  Ky.,  8, 
P.,  Bbl.  Lots,  17c  each.    32  C.  P.,  Bbl. 
each.    Either  E.,  T.-H.  or  W.  H.  Bases. 


IO,   16    C. 
Lots,    25c 


TRY  A  BARREL  AND  BE  CONVINCED. 


MANUFACTURED    BY.. 


KENTUCKY  ELECTRICAL  CO.,  "ESS* 


INCORPORATED. 


MAGIC    LANTERNS    ="1    SLIDES       ^- 

CONDENSED    CATALOGUE    FREE  Yl 

RILEY  BROS.  15  BEEKMAN  ST.  NEW  YORK. VJ 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
"Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  A  gents,  Selig,  Sonnenthal  &  Co.. 

85  Queen  Victoria  Street,  London,  England. 
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FOREIGN  AND  DOMESTIC 


\VRITI 


f^OR     PRIOES. 


CHICAGO  EDISON  COMPANY, 


139    ADAMS    STREET, 
CHICAGO. 


ROLLER 

DOOR 
OPENER. 

Small 
Straight 
Mortise. 


The  Patented  Anti-Friction  Roller 
enables  this  Opener  to  be  operated 
on  heavy  doors  with  a  small  battery. 


GUARANTEED  POSITIVE  AND  RELIABLE. 


EDWARDS  &  CO., 


New  York, 

N.  Y.,  U.  S.  A. 


Send  for  1899  Catalogue. 


Under  Patents  of 


i*-e  American 

Electric  Heating 

Corporation 


We  Manufacture 


ELECTRIC  HEATING  GOODS 

Stoves,  Laundry  and  Tailors'  Irons,  Glue  Pots,  Soldering  Irons, 
Curling  Iron  Heaters,  Heating  Pads,  Radiators,  Solder  Pots,  Foot 
Warmers  and  Cooking  Apparatus  in  great  variety. 

ELECTRIC  CAR  HEATERS 

Of  these  we  have  fourteen  different  forms,  so  as  to  meet  the  require- 
ments of  any  arrangement  of  seats.  Our  Enamel  type  is  new  and 
worth  investigating. 

ENAMEL  RHEOSTATS  AND  DIMMERS 

(UNIT  SYSTEM) 

for  all  purposes.  Send  for  Catalogue  of  any  of  the  above  that 
interests  you.      Made  only  by 

The  Simplex  Electrical  Co., 

Chicago  Office,  Monadnock  Block.  Caiilbridgeport,  Mass. 


Washington,    D.  C ., 

November  15,    1899. 

The  Kon-polarlzing  Dry  Battery  Company, 

625  Broadway , 

New  York. 
Centlemen: 

I   take  groat  pleasure  la  stating  that  as  far  as  our  use 
of  "0.  K."  dry  batteries  has   gone,    they  have  proven  all   they  are 
represented  to  be,  and  we  have  adopted   them  as  our  standard  Dry 
Cell.     We  used  only   this  make  of  dry  cells   In  Cuba  and  Porto  Rico 
and  now  use   them  In   the  Philippines,    they  lasting  longer   than  any 
cthei'  make  we  have  ever  used. 


DRY  BATTERIES 

Are  O.  K.'d   By  All   Users. 

Read  what  a  Government  War  Official  says  of  the  O.  K.  Battery. 

They  are  unequaled  for  Telephones,  Fire  and  Police  Telegraph,  Railway  Signal  Work,  Burglar 
Alarms,  Electric  Clocks,  das  Engines,  Etc.,  Etc. 

Used  exclusively  by  U. 
S.  signal  Corps  and  Full- 
man  Palace  Car  Co. 

Polarization  reduced  to 


O.K. 


a  minimum.  Unaffected 
by  heat  or  cold.  High 
voltage  and  amperage. 
Great  recuperative  power. 
Longest  life.  Compact. 
Full  strength. 

Beware  of  Imitations. 

Other  manufacturers 
endeavor  to  Imitate  the 
shape  but  cannot  ap- 
proach the  quality. 


II  Mill 


BUxlilft 


OK 

UllIM 


:sgl 


n 

n  mm, 


OK 

irumir. 


No.    s 


OK 


6x2x2V4 


"WAR  DEPARTMENT 
SIGNAL  OFFICER 

NOV   15  1899 

DISBURSING  OFFICE. 


Very   truly  yours  . 


tain  &  Signal  Oflcer,  U.  S  Volt, 
Disbuninp  Officer. 


NOIM-POLARIZINC  DRY  BATTERY  CO.. 


625 


Iroadway,     New     York, 
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Record  Line  of  Progress" 


From 

May  1, 

and 

1887,  to  December  31, 
our  mark  for  1  900. 
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A  1887  S.   T.   May  ist. 

B  1890  Height   of   electrical   development. 

C  1891  Rumblings    Baring  Bros. 

D  1892  Coming   events. 


F  1895  Recuperated. 

C  1896  Bryan. 

H  1899  McKinley. 

I  1900  McKinley 


ii 


We  Wish  You  The  Same  in  1900. 


99 


Central  Electric  Company, 
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WHY 
WHY 
WHY 


Did  we  secure  the  order  for  all  the  poles  needed  by  the  Kinloch 
Telephone  Exchange,  St.  Louis,  Mo.,  the  largest  individual 
exchange  in   the   world? 

Were  we  similarly  favored  by  the  New  Telephone  Co.  and  New 
Long  Distance  Co.,  Indianapolis,  Ind.,  and  many  other  prominent 
exchanges? 

Do  we  furnish  surface  roads  with  their  trolley  poles,  lighting  plants 
with  their  electric-light  poles  and  railway  companies  with  their 
ties  and  fence  posts? 


■ 
■ 

7 


IF  YOU  ARE  IN  THE  MARKET,  WE  CAN  TELL  YOU  WHY. 


TELEPHONE, 

TROLLEY  and 

ELECTRIC-L.IOHT 


POLES 


RAILWAY  TIES, 
FENCE  POSTS, 
RAILWAY  CONTRACTORS. 


ST.    LOUIS,  MO., 

CENTURY  BLDC. 

DULUTH,  MINN., 

PALLADIO  BLDC. 


NAUELE,  HOLCOMB  &  CO, 

OLD  COLONY  BLDC,  CHICAGO. 


DETROIT,  MICH. 
I      ESCANABA,  MICH. 
MASONVILLE,MICH. 


^OCH^0K">.-X^OC<H;<M5^<<Mx<<<>O<<>OiOQ 


MOTOR 


BRUSHES 


ANNOUNCEMENT: 

The  Speer  Carbon  Co.,  organized  with  Capital  $200,000,  has  just  completed 
a  large,  expensive  and  modern  factory  at  St.  Marys,  Pa.,  and  now  solicits  your 
orders. 

These  Brushes  are  made  under  the  direct  personal  supervision  of  Mr.  J.  S. 
Speer,  who  was  for  nine  years  a  manufacturer  of  carbon  brushes  at  Sandusky,  O., 
which  is  the  Company's  guarantee  of  the  first=class  nature  of  its  products. 


Speer  Carbon  Co., 


Andrew  Kaal.  Prex.       Louis  streuber.  Vice- Pre*. 

Andrew  Kunl.  Jr..  Secy,  and  Treas.       .1.  8.  Hpeer,  «;en'l  Jler. 


OFFICE  AND  FACTORY:  ST.    MARYS,   PA. 


January  6,  igoo 
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IRON  CLAD  RESISTANCE  COMPANY 

EXCLUSIVE    MANUFACTURERS    OF 


RHEOSTATS   AND   THEATER   DIMMERS 

To  meet  the  several  requirements  of   dynamo-field  control,  motor  starting 
and  regulating,  theater  illumination,  battery  charging  and  special   service. 


C3RRESPONDENCE   INVITED. 
CATALOGUES  ON  REQUEST. 


Main  Office  and  Factory:   WESTFIELD,  NEW  JERSEY. 
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FEDERAL  SALT 

(PATENTED.) 

Adapted  To  All  Open-Circuit  Batteries. 

FEDERAL  SALT,  used  in  CARBON  CYLINDER  BATTERIES,  gives  33%  MORE 


CURRENT  and  33%  LONGER  LIFE  than  Sal  Ammoniac. 


.. 


Packed  in  Boxes  Only. 


FEDERAUTE 


» 


(PATENTED.) 


ABSOLUTELY  NO  CRYSTALIZING  SALTS. 


i 


FEDERAL  DATTERY  COMPANY, 

II  PINE  STREET,  NEW  YORK. 


Sold  in  Bulk. 

Gives  more  current,   lasts  longer  and  is    \ 
cheaper  than  Sal  Ammoniac. 

"FEDERALITE"  can   be  used  in  all  bat- 
teries. 
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YOU  MAY  NOT  BELIEVE  US  WHEN  WE  SAY  THAT  CLING-SURFACE 

WILL  STOP  A  BELT'S  SLIPPING,  SO  IT  CAN  RUN  EASY.  | 


LAKE  CITIES  ELECTRIC  RAILWAY  CO.,  Michigan  City,  Ind.:  "Have  been  using  Cling-Surface  on  our  two  main  engine 
belts  and  are  very  much  pleased  with  it;  as  these  belts  were  slack  they  slipped,  but  now  with  Cling-Surface 
on  them,  we  have  no  trouble  and  they  run  finely." 

CENERAL  ELECTRIC  CO.,  LAMP  WORKS,  Harrison,  N.  J.:  "Cling-Surface  has  given  better  satisfaction  than  any- 
thing we  ever  used." 

ADAMS  &  WESTLAKE  CO.,  Chicago:    "Have  been  using  Cling-Surface  some  time  and  it  gives  perfect  satisfaction." 

FRASER  &  CHALMERS,  Chicago:  "After  3  years'  use  of  Cling-Surface  we  can  state  that  it  is  a  good  article  and 
has  given  us  entire  satisfaction." 

FOREHAND  ARMS  CO.,  Worcester,  Mass.:  "Have  been  using  Cling-Surface  on  24-inch  belt,  35  feet  between  centers;  it 
is  now  running  with  18-inch  sag  and  gives  us  perfect  satisfaction.  Before  using  Cling-Surface,  this  belt  ran 
very  tight  with  much  trouble  from  running  ofTpulleys." 

WE  CAN   GIVE  YOU  PLENTY  MORE.  ASK  US  ABOUT  CLING-SURFACE. 


CLING  SURFACE  MFG.  CO., 


177-182  VIRGINIA 
STREET 


Buffalo,  N.  Y. 


CHICACO  BRANCH,  225  Dearborn  Street. 
NEWENCLAND  BRANCH,  I  70  S  ummer  St., 


Boston,  Mass. 
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ii  Electric  co. 
Western  Elect.  Supply  t'o. 
Bells. 
*  vmral  Electric  Co. 
Edwards  &  Co. 
Electric  Appliance  t'o. 
Huebel  a  Hanger. 
Han  bat  tan  Elec. supply  to. 
Ohio  Electric  Works. 
u  estern  Electric  t'o. 
w  estern  Elect,  supply  t'o. 

Kelt  l>ressing. 
chtcago  Beltim:  t  !o. 
Cllnsr-Soriaee  Mfg.  f\ 

Preserver  Mfg. Corp. 
shultz  Belting  l 
Belting. 
t  hicago  Beltll  i 

server  Mfg.  Corp. 
shultz  Belting 

MIoWtTH. 

Puller  Co.,  The. 

Stnrtevanl  Co.,  K.  P. 
Books.  F.lectricul. 

Electrician  PuhlKhing  t'o. 
II  rushes. 

Amer.  Wov.  v\  ire  Brush  Co. 

Becker  Bros. 

i  vmral  Electric  t'o. 

i  iencral  Electrical  Repair '  fc>. 

Iloburt  Elec.  Mfg.  Co. 

Bolmes  Pibre-Graphlic  Co. 

Western  Elect,  supply  t'o 
Brush  Holders. 

day  Electric  a  Mfg.  i'o. 
tin  i  nine  Alarm**. 

t'entral  Electric  I  a 

Electric  Appliance  *  o. 

Baebel  a  Manner. 

Manhattan  Elec.  Snpj 

Western  Elect.  Supp 
Cables  ■  &  ■■  Insulated  H  ire-.) 
fables.  Electric  see  Insn- 
i,Copper,felhee1 

nntl  liar. 

American  Elec  Works. 

American  Steel  &  wire  Co. 

i  crura  I  Electric  t  !o 

i  Chicago  Insulated  \\  h  i -  <  o, 

Eastei i  '■  '''■•■ <  '<>■ 

i    .  i 

Manhattan  Elec  Sup 

Res  York  Ins.  Wire  '  0. 

simplex  Electrical  t'o. 

standard  Undergroui 

ern  Elect.  Sup] 

CarnonSfPo Ints  si  Plates. 

i  :entra1  Eli 

.    .  ,       .  i  .     on  Co 

Electric  Appliance  <  o 

Gen'l  Inc.  Are  Lt.  <  !o. 

Manhattan  Elec.  Suj 

National  Carbon  t'o. 

Rclslnger,  Hugo. 

Sebiff  Jordan  S  I  Jo. 

Sneer  ( arbor  ■  !o. 

western  Elect.  Supplj  t'o. 
Car  Heaters. 

American  Elec  Beating  t  lorp. 

Simplex  Electrical  t  'o. 
Chemists. 

Hurve\  CO.,  The  G.  I 
Circuit  Breaker*.. 

I  utler  Elec.  &  Ufg.  i  'o. 

W  ard  Leonard  Elec  '  '••■ 
Colls  and  JIa«nct-. 

Bnlltdorf,  C.  P. 

Yarlcy  Duplex  Maui"  I  Co 
t    clonic     »  He,    LnittpMl. 

Siemens  &  Halske  Electric  I  0 
of  America. 

W  fjbster  Chemical  t'o. 


t     .llll|l«Mlllll. 

Ash  more  A  Co.    B.  M. 

ii  Drug  A  Chem.W  ks. 
McLennan  a  i  ■  >..  k. 
Standard  Palnl  i    ■ 
w  estern  Electric  Co. 
w  estern  Elect,  supply  Co. 
Conduit  and  Conduit*. 
i  'entral  Electric  Co. 

■  cl  rlc  Appliance  <  '<•. 
Western  Elect.  Supply  Co. 

Connectors  and   Termi- 
nals (Patent). 

Mclmin- '  ■■>,.  The  ''. 
Construction  A  Repair*. 

Becker  Bros. 

Bullock  Rlec.  Mfg.  Co. 

Chicago  Edison  Co. 

i  ■   Was  ne  Elec.  Wks.,  inc. 

Geneial  Electrical  Repair  Co. 

HodKi- Walsh  Elec.  Eng.  Co. 

Northern  Elec    Mfg.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Wagner  Elec  Mfg.  Co. 

w  estern  Electric  Co. 

Western  *•  lect.  supply  Co. 
Contraetors  and  Electric 

IJeht  I'lant*. 

Arnold  El.  Power  Station  Co. 

Bain,  Poree. 

Brvan  A  Humphrey. 

HuVoek  Elec.   Mfg.  Co. 

Central  Electric  Co. 

Cornell  Machine  t'o. 

Ft,  Wayne  Elec.  Wks.,  Inc. 

General  Electric  I  so. 

Northern  Elec.  Mfg.  t'o. 
Siemens  A-  Halske  Elecirict'o. 

of  America , 

I'nitfd  Elec    Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  Mf?.  Co. 
Western  Electric  Co. 
Western  Elect.  Supplj  Co. 
WestlnghouseElecA  Mfg.Co. 

4   upper. 

Besly  a  Co.,  Chas  H. 

Vulcan    COp.    Mln.  A  Sm.  Co. 

Copper  Wire*. 

American  Electrical  Works, 
American  steel  a  Wire  Co. 
Beslj  a  Co.,  Chas,  H. 

Central  Electric  Co. 

i  talcago  FdNon  Co. 

i  tilcago  Insulated  \\  Ire  Co. 

Electric  Appliance  Co. 

General  Electric  I  '••■ 

Mauhiiltail  Elec.  Supply  CO. 

National  India  Rubber  i  'Q. 

Okonlte  Co.,  The 

Phillips  Insulated  w  Ire  Co. 

Roebling's  Sons  *  !o.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  c.  Co. 

Western  Elect.  Supply  co. 
Correspondence  Schools 

Elec.  Engineer  i  'orr.  Inst. 

Int.  i k>rrespond.  schools. 

i  q|  ted  i  lorresp.  schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  B. 

i  entral  Elei ■  i  o 

i  tenlral  Mfg.  i  o 

Electric  Appliance  co. 

Leavltt,  It.  II. 

Manhattan  Elec.  Supplj  Co. 

Naugle,  llnlcomb  a  t  »>. 

i        i      Win  a  Pin  CO. 

Valentine- i-  i  o.,  The. 

Western  Elect,  supply  Co, 
Cut-Outs  and   Switches. 

Bo;  ii  rl  Elec.  Const.  Co. 
Elecl  i  Ic  i  '"- 

i  h i.-Li_-. «  Edison  t  ii, 

,  hicago  [Ioum   w  !■■  -eking  Co. 

i.i.  a  Mfg.  CO. 
i...  ctrlc  Appliance  I  o 
in  El    Mfg.  Co. 
Foote,  Plerson  a  <  !o. 
i  i.  waj  in-  Elec  Wks.,  [nc. 
General  EleC,  i  ■  ■ 
General  Inc.  4rc  Ligbl  I  !o. 
Hart  a  Hegeman  Mfg.  Co. 
Manhattan  Blec.  Supplj  <  '••■ 
Mej  mull/.,  B.  It. 
palate  Co.,  H.  T. 
Porn  Blec.  Mfg.  i  o. 
sebiff,  Jordan  &Co. 

nsa  Halske  EI<  ctrici  o. 
of  America. 
\\  agner  Elec  Mfg  I  " 
w estern  I   eel  i  ct  o 
w  estern  Elecl  Supply  i  o. 

■  inghouse  El.  a  m  fg,  <  :o. 
Cats. 

Franklin  Eng.  &  Elec 
Dimmers. 

Am.  Elt      Beating  <  orp. 

simplex  Elecl  i  leal  I  '.o 
bynnmiiN. 

B8UX,  F.  A. 

Bollock  Elec,  Hfe  Co. 

t  'entral  I 

Eagle  Elecl  i  Ic  Works. 
Ft.  Was  ae  Elec  u  ks.,  tnc. 
General  Electric  Co. 
="or    Alph.be.ti 


General  Inc.  Arc  Light  Co. 
Gregory  Elecl  ne  t  !o. 
llol.art  Ele".  Mi_-  CO. 

Northern  Elec.  Mfg.  Co. 
Siemens  a  Halske  Electric  Co. 

Of  America. 

Sprague  Electric  )  !o, 

Triumph  Electric  t  'o. 

United  Elec.  Imp,  t  n, 

\\  agner  Elec.  M  rg.  i  !o. 

\\  arren  Elec  Mfg,  t  'o, 

\\  estern  Electric  Co. 

Western  Electric  Supply  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
ElecJf  eating  Apparatus. 

Am.  Blec  Heating  Corp. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  t.'n. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlngbouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal  Engineer*. 

Arnold  El.  Power  Station  Co. 

Ha  In.  Koree. 

Bryan  A  Humphrey. 

bullock  Elec.  Mfg.  Co. 

Hodge-Walsb  Elec.  Eng.  Co. 

Northern  Elec  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical    Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote  Plerson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

PaisteCo.,  H.  T. 

Queen  A  Co. 

Sebiff,  Jordan  &  Co. 

s.  E.  I.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  t  'o 

Western  Elect.  Supply  Co. 

Westlngbouse  El.  a  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

American  El.  specialty  Co. 

Central  Electric  Co. 

Clav  Electric  A  Mfg.Co. 

Columbia  Elec.  A  Mfg.  Co. 

i>unu-Mariln  Electric  Co. 

Blbridge  Elec.  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Mclntlre  Co.,  The  C. 

Ohio  Electric  Work-. 

Plass.  E.  II..  Electric  Co. 

Pringle,  Wm.  T. 
Spies  a  t  ompany. 
w  estern  Elect,  supply  Co. 
Wrlgley,  Thos. 
Electric  Vehicles. 


Electric  Will 


let'. 


Electro-Platinjs  MaeU'y. 

Besly  a  i'o.,  chas.  II. 
QeneraJ  Blecirlc  Co. 
Engines,  Ua>*. 

i  in  ii. -II  Machine  )  !o, 

Entriiies.  Steam. 

Ball  Engine  Co. 
Sturtevant  co..  B.  F. 

Fan  Outfits. 

i  'entral  Electric  Co. 
Edison  Mfg.  Co. 
Erne  -on  El.  Mfg,  CO. 

FullerCo.,  The. 
General  Electric  Co. 
General  inc.  Arc  Light  '  'a. 
Manhattan  Elec.  Suppli  Co. 
Ohio  Electric  Works. 
Paragon  Fan  Motor  Co. 

Schlff,  Jordan  A  CO. 

Siemens  a  Halske  Electric*  !o. 

nl  America, 

si  urtevanl  <  '■>..  B.  F. 
\\  agnei  Electric  Mfg.  i  •>■ 
Western  ElectrlcCo. 
w  estern  Elect.  Supply  I  !o. 
w  est  Inghouse  El.  a  m  rg,  I  !o. 
Elhrc. 
Kartaverl  Mfg.  Co, 
Vulcanized  Fibre  Co. 

Files. 

Barnetl  Co.  G.  &  H. 

Fixtures.  El.  A    Comli'ii. 

rent  mi  Electric  Co. 

Western  Elect.  Supplj  Co, 
Flexible  Shafts. 

stou  Mfg,  Co. 
Forces. 

Sturtevanl  <  !o.,  B.  F. 
Pnses. 

Mclntlre  Co.,  The  * 
Fuse  Wire. 

Central  Electric  <  •• 

>  hicagoFuseWlroA  Mfg.Co. 

Electric  Appliance  i  '<•. 

Mclntlre  Co..  The  C 

\\  estern  Elect.  Supplj  t  ,i. 

<-;i-   l.i-hi  iny,-.  Electric. 
Advance  Specially  Co. 

>*»l     lnd*x    of 


central  Electric  t  o. 

Western  Electric  t'o. 
Gears. 

Besly  a  Co..  chas.  ll. 
General    Elec.  Supplies. 

Central  ElectrlcCo. 

Chicago  Edison  Co. 
Chicago  Mouse  Wrecking  Co. 
Electric  Appliance  Co. 
Foote,  Plerson  a  t  io. 
General  Electric  Co. 

Manhattan  Elec.  Sup 
Ohio  Electric  Worts. 
Peru  Elec.  Mfg.  r  o. 
i-Cblff,  .Ionian  A  t  to. 
Western  Electric  ro. 
Western  Elect.  Supply  Co. 
Globes  and  Elec  rieal 
H  lassware. 


ply  Co. 


enlr 


,  El 


ctr 


HolopI 

Phoenix  Glass  Co. 

Stenz,  Weyer  A  Co. 

Western  Elect.  Supplv  Co 
Gov'nors,  Water  AVheel. 

Lombard  WalerWheel  Gv  Co. 
Grapiiitc  Siiecialties. 

liesly  a  Co.,  chas  H. 

IMxon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Guards,  Wire. 

Inglis,  Wm..  W.  A  Ir.  Wks. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
II  < -n  i  i  ii n  ami  Ventilating; 

Apparatus. 

Sturtevant  Co  .  B.  F. 
Holders.  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Imiiiei"-..  Gas  Engine. 

Elbrldge  Elec.  Mfg.  Co. 
Insulators    and  Insulat- 
ing: Materials. 

Central  Electric  ( 'o. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks.  j 


Electric  Appliance  Co. 
Emerson  EI.  Mfg.  Co. 

Foote,  Plerson  a  i  !o. 
General  Inc.  Arc  Light  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec   Supply  Co. 

Mica  insulator  Co. 
MunsellA  Co.,  Eugene. 
National  India  Kubher  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.. The. 
PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Sebiff, -Jordan  A  Co. 
Simplex  Electrical  Co, 
standard  Paint  Co. 
Standard  Underground  C.  Co. 
sterling  Varnish  Co. 
Vulcanized  Fibre  t  'o. 
Western  Electric  <  '<>. 
Western  Elect.  Supply  Co. 
Westlngbouse  El.  A  Mfg.  Co. 
Insulated       Wires      ami 
Cables -31  afriiet  Wires. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
i  lentreJ  Electric  co. 
Chicago  House  WreckingCo. 

i  IhlcagO  Insulated  Wire  Co. 
Eastern  Electric  cable  Co. 
Electric  a  ppliance  i  io, 
General  Electric  co. 
Manhattan  Elec.  Supplj    Co. 
Montank  Multlph.  Cable  Co, 
National  India  Rubber  Co. 
New  York  Insulated  Wireto. 
Okonlte  Co.,  The. 
Phillips  Insulated  W  Ire  Co. 

Roeblfng's  sons  Co.,  J.  a. 
simplex  Electrical  Co. 
Standard  Dnderground  C.  Co. 

Wi ■stern  Elect,  Supply  Co. 
Junction  Itoxcs. 
Bosserl  Elect,  consi.  co. 
Genera]  Inc.  Arc  Elgin  Co. 
i.;niipv.  Incandescent. 
Buckeye  ElectrlcCo. 
<  'entral  Elecl  rlc  1 10. 
Chicago  Edison  Co. 
t  Eolorado  Lamp  <  !o. 
Columbia  tnc   Lamp  t  n. 

Edison  Decorative  &    Minia- 
ture La  ni|  i  Dept. 
Elect rl<- Appliance  Co. 
General  Hlectrlc  Ce. 
General  Inc.  Arc  Elgin  Co. 
Genera]  inc.  Lamp  Co. 
Kentuckj  Electrical  Co. 

I.\  nn    1  nc.  Lamp  t  'o. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  W  oik-. 

s;iw\ er-Man  Elec,  I 'o. 
Shelby  Electric  Co. 
United  Bloc.  Imp.  Co. 
Western  Electric  t  !o. 
Western  Elec.  Supply  Co. 
WeslinghouseEl.  A  Mfg,  Co. 
i.i- h  i  nini:  Arresters. 
I      Central  Electric  Co. 

Adv«rtisom©nt»    S«»«»    P» 


Electric  Appliance  Co. 

Eureka  Electric  Co. 

Et.  Wayne  Elec.  Wks.    Inc. 

I  fenerfll  Electric  t  o. 

Westlngbouse  El.  a  Mfg.  Co. 
irag,nei  Wires. 

free  Insnlaled  Wires.) 
If echanical  Machinery. 

liesly  a  Co.  chas  11. 

Robertson  a  s  us.  .las.  L. 

Sliluell   ISiereeSmilh-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  CO 

Siemens  a  Halske  Elecl  rlc  <  !o. 
of  America. 
Mica. 

Central  Electric  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..    Eugene. 
il  in i ii-  Apparatus,  i-'iee. 

Bullock  Blec.  Mfg.Co. 

General  Electric  Co, 

Siemens  A  Halske  Electric*  !o. 
of  America. 

Westlngbouse  El.  A  Mfg.  CO. 
Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Eagle  Electric  Works. 

Elbrldge  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  t'o. 

Gregory  ElectrlcCo. 

llobart  Eiec  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Northern  Elec.  Mfg.  Co, 

Ohio  Electric  Works, 

Siemens  a  Halske  Electric  I  !o. 
of  America. 

sprague  Electric  Co. 

Sturtevant  Co..  IJ.  V, 

Triumph  Electric  i'o. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supplj  Co, 

WCstingbouse  El.  A  Mfg.Co. 
Xuil   Heads. 

clav  Elec.  A  Mfg.Co. 
OH  Filters. 

Peoria  Auto.  Filter  i'o. 
Packing. 

Besly  A  Co..  Chas.  II. 

Robertson  A,  Sons,  Jas.  L. 
Pain's. 

central  Electric  Co. 

cling  Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  II. 

Johnston.  Thomas  ,T. 

PllOSpllor    Itron/.e 

Besly  a  Co..  chas.  ll. 
Phosphor  Bronze  Sm.l  !o.,Ltd. 

1*1  a  1 1  ll  ll  III        1 1  o  ii  - -  h  i        ami 

Sold. 

Halter  A  Co. 
Goldsmith  Bros. 
Poles. 
Bert  hold  a  Jennings, 

Carroll.  V.  N. 
t  'intral  Mfg.  Co. 
Davis  A  Stltt  Co. 
Kirk  I  ns  A  Co  ,  o.  W. 
Llndsley  Bros.  Co. 
Naugie.  Roleomb  A  Co, 

I'errlzo  A  Sons. 
Sterling  A  Son,  W.  C. 
Texas  Ann  A  Pin  t  !0. 
Toricy  i  !edarCo. 
Valentine-Clark  Co..  The. 

Worcester  A  Co..  c.  n. 

roieelniii. 

Peru  Elec.  Mfg.  Co.      ■ 
ICelM.ee- 

Swarts  Metal  Refining  Co. 
Itellectors. 

Amer.  Reflector  A  Ltg.  Co, 

Klemni  A  Co. 

Stenz,  Weyer  &  Co. 
Ite- Winding— .Repairs. 

Becker  Bros. 

t  IhlcagO  Edison  t'o. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 
Hodge-Walsh  Elec.  Eng  Co. 

Spies  A  Company. 
Stewart  Electrical  Co. 
Ithcostats. 
Am.  Elec.  Heating  Corp. 
Chicago  Rheostat  Co. 
Cutler-Hammer  Mfg.  t  ", 
General  Electric  Co. 
Gen']  Inc.  Arc  Lt.  Co. 
Iron  Clad  Resistance  i  !o. 
Simplex  Electrical  Co. 

Spies  a  Company. 

Ward  Leonard  Elec.  Co, 

Westlngbouse  El.  A  Mfg,  Co, 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Itlach'y. 

Aaron  Electric  Co. 

Baux,  F.  A. 

e*  ii 


Chicago  Hoiim-  Wrecking  Co. 
Gregory  ElectrlcCo. 

llodge-Wal-b  Klec.  Eng.  CO. 

filewaM  Electrical  Co. 

'  alsh's  Sons  a  i\>. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

larles  Maniilae  uringCO. 

Klemm  a  i  'n 
SneaKiii":  Tnlics. 

cential  Elect i  Ic  I  'o, 

Electric  a  ppltancc  *  "o. 

Manhattan   Elec  sm  plj   I  !o. 

We-tern  Electric  i  to 

w  estern  Elec.  supply  t  'o. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  II. 

Limner,  Wm.  'I'. 

Queen  A  t  d. 

Robertson  A  Sons.  Jas    I, 

Weston  Electrical  lnt>t.  Co. 
Springs. 

Bar.  eg  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Stage  I.tg.  Apparatus. 

I  nlversal  Elec.  stage  Ltg.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const  Co 
Stereoptieons.      Magic 

I^aiiteriis  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  t  'o. 

Electric  Storage  Battery  Co. 
TapeN.  Insulating. 

American  hlectrlcal  Works. 

Central  Electric  Co 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  t  !o. 

Western  Elec.  supply  ro. 

Telephones.  Telephone 
Material  and  Switeli- 
hoards. 

American  El.  Telephone  Co. 
Bissell  a  Co..  P. 
Central  Tel.  A  Elec.  Co. 
Columbia  Elec.  A  Mfg.  Co 
Couch  A  Seeley  Co. 
Ericsson  Telephone  t  'o. 
Eureka  Electric  Co. 
Fan  Tel.  a  Cons.  Supply  i  <>. 
Foote,  Plerson  A  t  !o. 
Kellogg Switchbd.  A  Sup.  Co. 
Kokomo  Tel  A  El.  M  t'g.  t  'o. 
Kusel,  H.A..'1'el.  A  El.  Mfg.Co. 
Manhattan   Elec.  Supply  Co. 
Modern  Tel.  A  Supply  t  )o. 
Moon  Manufacturing  Co, 
Murdock  a  i'o.,  w.  .1. 
Xoblett.  E.  J. 
North  Electric  <  !o. 
Rawson  Electric  t  !o. 
Standard  Tel.  A  El.  Co. 
sterling  Electric  Co. 
Strom  berg-Carls  on  Tel.  M.<  !o 
Swedish-American  Tel.  to. 
Viaduct  Mfg.  Co. 
Western  Electric  t  !o. 
V  estern  Elect.  Supplv  Co. 

Western  Tel.  cons.  Co. 
Tools. 

Klein  a  sou,  Mathlas. 
Toys.  Elec<rlcal. 

Dunn-Martin  Electric  <  !o. 
Elbrldge  Elec.  Mfg.  Co. 
Ohio  Electric  Works. 
Plass.  E   II    Electric  Co. 

Transformers. 

central  Electric  Co. 

Ft.  Wayne    Elec.  Works,  inc. 

Genera]  ElectrlcCo. 
Siemens  a  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.   M  Fg.  Co. 

Western  Electric  Co. 
Western  Elec.  Supply  Co. 
West  Inghouse  E]  a  Mfg.  Co. 
Trucks.  Electric  Car. 

Genera]  Electric  Co. 

Weslilighoiise  El.  A  Mfg.  Co. 

TurhineA  Water  Wheels. 

Dayton  Globe  Iron  Works  Co, 

Eeriel  A  CO.,  Jas. 

Stllwell-liierce  Smith- Vaile. 
Varnislies. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co, 
Wire,  Hare. 

Besly  A  Co.,  Chas    II. 

<  'entral  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co..  The. 

Phillips  Insulated  w  ire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Dnderground  C.  Co. 

Western  Electric  Co. 

Western  Electric  supplv  Co. 
Woodwork.Klcctriehl. 

liissell  A  Co.,  V. 

Noblett.  E.  J. 
X-Kay  Outllls. 

Central  Electric  Co, 

Queen  A  t  'o. 

Splitdorf,  c,  \\ 
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WANTED  FOR   CASH.    WE   PAY   *iS&    P£R    OUNCE    FOR  SCRAP. 

PLATINUM     SHEET  AND  WIRE   FOR    SALE .      HIGHEST     PRICES      PAID       FOR  OLD    INCANDESCENT 


yi/7c»-«       .... ..»-.»..-■.         ^^f..rti_o        wr      di»e£>  f«w       HAVE        ON      HArJr.-     n  II Q 

OFFER       WILL       REACH       YOU    BY     RETURN      MAIL  "ANO,     OUR 

GOLDSMITH    BROS.        REFINERS  *+*  AS  SAVERS, 

MANohS   WASHINGTON   ST.,  CHICAGO,        works.    sstk  anu    throop     sts., 


IN 


a 


AIR  PROPELLORS 


U 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich., U.S.A., 

MANUFACTURERS  UF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  En?.-Wm.  Key,  11  Queen  Victoria 

St      E     C 
Taris,"  France— E.    H.    Cadiot,    12    Rue    St. 

Georges. 
Glasgow,      Scotland — Wm.      Key,      Central 

Chambers,  109  Hope  St. 
Yokohama,    Japan — Bagnall   &   Hilles. 
Ottawa.  Ont.— Ahearn  &  Soper. 
New  York — Western  Electric  Co. 
Philadelphia— Sawyer  Electric  Co. 

Minneapolis— Roberts 


3    BY 

Washington— Royce  &  Marean. 
Wilmington— Garrett,   Miller  &  Co. 
Denver— Thos.  H.   Smith. 
Milwaukee — Rohn  &  Meyer. 
Chicago — Western  Electric  Co. 
—Central  Electric  Co. 
St.  Louis— M.  M.  Buck  Mfg.  Co. 

— Southern  Electrical  Supply  Co. 
Boston— Smith  &  Anthonv. 
South    Bend.    Ind.— Mlller-Knoblock    Co. 
Heating  &  Velt.   Co. 


NEW 

TYPE 

SUNBEAM. 


220  VOLTS.     8,  10,  16,  32,  SO  CAN- 
DLE  POWER. 

We  make  a  specialty  of  High  Voltage 
Incandescent  Lamps. 


Catalogue  1»S  gives  complete  description  and 
illustration  of  the  New  Type  Sunbeam  lamps, 
made  by  new  machinery  and  latest  improved 
methods.    Every  lamp  exhausted  individually. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


riANUPACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Liffbt  and  General  Supplies. 


LONDON, 
79  Coleman  Street,  E.  C, 
North  Woolwich,  E. 


ANTWERP, 
33  Rue  Boudewyna. 


PARIS, 
46  Avenue  de  Breteult. 
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Shadows  of 

99 
Have  Passed 


Let  there 

ie  no  shadows  in 

1900. 


SEND   FOR 
OUR  DESCRIPTIVE       \ 
CATALOG.       x_\ 


W[ 


Wt) 


s* 


ANUFACTURED    BY 


SHADOWLESS 

aw  GLOBES  <fc* 

ELIMINATE  ALL  SHADOWS 

INCREASE   QUALITY   AND  VOLUME    OF 
LIGHT  30  PER  CENT    THROUGH     PERFECT 
RADIATION.        MADE:  IN    ALL    STYLES 
AND    SIZES   TO   FIT  ANY  MAKE    LAMP. 


STENZ,WEYER  $  CO. 

125  &  127    INDIANA  St.       CHICAGO,  ILL.  U.S.A. 


THE  BELDEN  SYSTEM 

OF  ARC  LIGHTING 

The  Most  Perfect  Method  of  Illumination  Known  to  Science. 


Bali-Bearing 
Clutch  Feed, 
reducing  the 
possibility  of 
Friction  and 
Wear  to  a 
minimum. 


»  • 


Manufactured  under  the  personal 
supervision  of  an  expert — of  the 
best  materials  obtainable,  in  the 
most  complete  Arc  Lamp  factory 
in  the  world.     It  is  beyond  doubt 

The  Ideal  Lamp. 


There  is  no 

w 

difficulty  in 

E£&* 

retrimming 

'T&' 

the  "Belden" 

V  " 

lamp. 

It  can  be 

mJ 

trimmed 

*Y 

while  hot 

K 

and  as 

Vi 

easily  as  an 

open  arc. 

•"• 

Our  Bulletin  No.  I  is  of  special 

interest  to 

lamp  users. 

May  we 

send  you  one? 

j  The  Belden-Larwill  Electric  and  Mfg.  Co., 


F-ORT     WAYNI 


IIMD. 
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COLUMBIA  LAMPS. 


Unequaled 


in  Quality. 


Use  Columbia  Lamps  in  1900 
and  avoid  the  annoyances  of  new 
and  untried  lamps. 


CARDINAL    VIRTUES    TO    BE 
FOUND    IN    OUR    PRODUCT: 

Uniformity  in  initial  candle  power;  uniformity  in  initial  voltage; 
uniformity  in  initial  efficiency;  highest  maintenance  of  candle 
power;  longest  average  life. 


We  respectfully  solicit  a  trial  order,  which  will  enable  us  to  prove  the  truth  of  ourclaimsforsuperiority 
in  Columbia  Lamps.    Prompt  shipments  from  factory  and  branch  offices. 

Special  attention  to  export  orders. 


THE 


COLUMBIA  INCANDESCENT  LAMP  CO. 

Main  Office  and  Factory:    1910,  1912,  1914  Olive  Street,  ST.  LOUIS,  MO. 

r    New  York,  1311  Havemeyer  Building.       San  Francisco,  120  Sutter  Street. 
BRANCH  OFFICES:  Minneapolis.  295  Syndicate  Arcade.  Boston,  205  Equitable  Building. 

Chicago,  Central  Electric  Co. 
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SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


.METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  6.  A. 


METER  WITH  CASE. 


By  Every  Ti 
The  Best 


Constant  Potential, 

3  to  5  Amperes. 

Constant  Current  Series, 
5  to  7  Amperes. 

Alternating  Current, 

VA  and  6  Amperes. 

Series  Alternating  Current. 

WRITE 
FOR  NEW 
CATALOGUE. 

A  few  good   territories  open 
for  live  agents. 


STERLING  ARC  LAMP  CO. 

214-222  West  26th  St.,  HEW  YORK. 


The  Hart  Switch, 

THE  H.  &.  H  PUSH  SWITCH. 


Used  in  All  First-Class 
Installations. 


Our  500-Volt  Switches 

are  unsurpassed  for 

durability. 


MANUFACTURED  ONLY  BY 


TheHart&HegemanMfg.Co., 

99  HIGH  ST.,  HARTFORD,  CONN. 


A  NEW  YEAR'S  RESOLUTION 

Send  us  your 

Burned-  out  incandescent  ian?p§,  /anaphases, 

p/atinum,  /brass,  copper  scrap  and  mefa/sof 
every  description.  We  guarantee  to  pa (/  highest 
market  prices  and  spot  cash,  a /so  pay  freight 
charges. 

We  will  exchange  /very  or  renewed  tamps  for 
.  burned-out  ones  if  desired. 

6E0  F.  5CHWALM  &co. 
Harrison,  N.J. 


January  6,  19OO 


WESTERN    ELECTRICIAN 


Xlll 


IN 


Do  Not  Buy  Apparatus  for 

Street  Railway, 
Electric  Light, 
Power 


Transmission 


Without  Communicating  with 

Siemens  &  Halske  Electric 

Company  of  America. 


General  Offices: 

CHICAGO,   I 


Branch  Offices: 

Boston,  71  Broad  St.  Cincinnati,  Perin  Building.  Denver,  412  17th  St. 

New  York,  26  Cortlandt  St.         St.  Louis,  Laclede  Bldg.       Philadelphia,  1500  Land  Title  Bldg. 

San  Francisco,  598  Parrott  Bldg. 
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SPRAGUE  ELECTRIC  COMPANY. 


Standard  Products: 

LUNDELL  GENERATORS, 

Direct  Connected  and  Belted  Types. 

LUNDELL  POWER  MOTORS, 

Printing  Press  Motors,  Church  Organ  Motors. 

LUNDELL  FAN  MOTORS, 

Desk.  Wall.  Ceiling  and  Column   Patterns.      Exhaust    Fans  and  Ventilating   Outfits. 

INTERIOR  CONDUIT. 

Iron -Armored.  Brass-Armored,  Unarmored.  Flexible  Steel,  Insulating  Fittings  Junc- 
tion Boxes,  Special  Tools.  Etc. 

CORRESPONDENCE     INVITED. 

General  Offices:   527-531  West  34th  Street,  New  York,  N.  Y. 


/      1/    1 
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ELECTRIC  VEHICLE  COMPANY, 

COLUMBIA   AUTOMOBILES. 


ELECTRIC  AND  GASOLINE. 

!■■■__. 


♦  ♦ 

:: 

♦♦ 

♦♦ 


OPBRAT1NG    A.fir>    «l£I^r^i;vO    COMPANIES: 

STA1Bro?fwJ!?W   V0RK:     N|U    ■"'       Electric   Vehicle  Transportation    Co.,  100  NEW  ENOLAND  STATES:   New  England   Electric  Vehicle  Transportation  Co..  53 

STATE  OF  PBNNA.:  Pennsylvania  Electric  Vehicle  Co.,  iir.-x.-i  Bldg.,  Philadelphia  State  St.,  Boston. 

STA^ckPBloci!lChio    '    ""     '   " v•,ll,,|,■    '■ nation  Co.,  1216  1 ad-  MANAGER  POR  EUROPE:     Bano.  Berg,  54  Avenue  Montaigne,  Paris,  Prance. 

In  territory  not  represented  by  local  companies  all  communications  should  be  addressed  to 


Electric  Vehicle  Company, 


lOO   Broadway,    NEW   YORK, 
U.    S.    A. 


►♦♦»♦♦♦< 
►♦♦♦♦♦♦< 
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General  Electric  Company's 

Three  Great  Manufacturing  Plants. 


AX  SCHENECTADY,  im.  y. 


AT  LYNN,  ivi 


AT  HARRISON,  n.  j. 

These  works  cover  2  1=5  acres  and  have  a  floor  space  of  233,608  square 
feet.  Here  are  manufactured  over  40,000  standard  incandescent  lamps  per  day,  and 
also  miniature  incandescent  lamps  for  decorative  and  advertising  purposes;  and  X-ray 
tubes  of  all  kinds. 


I    MAIN  OFFICE:     SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE:     MONADNOCK  BLOCK. 


For  all  business  ontside  the  United  States  address  Foreign  Department,  Schenec- 
tady, and  44  Broad  Street,  New  York. 


! 
1 


These  works  cover  130  acres  of  ground  and  have  a  floor  space  of  1,184,930     5 
square  feet.  Here  are  manufactured  electric  locomotives  up  to  1,400  horse  power  each;     2 
§     generators  for  lighting,  railway  and  general  power  work  up  to  3,500  kilowatts  each;     • 

I     direct  and  alternating  current  motors  up  to  500  kilowatts  each;  air-blast,  oil  and  water- 
cooled  transformers  up  to  2,000  kilowatts  each;  rotary  converters  up  to  1,500  kilowatts     8 
|     each;  bare  and  insulated  copper  cables  to  carry  pressures  up  to  40,000  volts;  porcelain 
|     devices  and  fixtures  from  kaolin  specially  suited  to  electrical  work;  switchboards;  and     § 
lighting,  railway,  power  and  transmission  supplies  of  every  kind. 


These  works  cover  41  2=3  acres  and  have  a  floor  space  of  587,839  square 
j  .  feet.  Here  are  manufactured  arc  generators  and  lamps;  railway  motors,  small  motors  | 
l  for  tools,  fans,  blowers  and  miscellaneous  purposes;  transformers;  wattmeters  for  house,  | 
*     portable  and  central-station  use,  and  voltmeters  and  ammeters  of  every  description. 
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A  New  Year's  Gift. 


+ 

+ 

•r 


L-ii2iir' 


* 
*> 
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The  accompanying  cut  illustrates  a  novelty  in  the  line  of  purely  scientific 
Christmas  souvenirs.  This  little  specialty  is  a  calculating  pad  and  slide  rule  com- 
bined, which  is  being  distributed  to  its  friends  and  customers  by  the  Varley  Duplex 
Magnet  Company  of  Jersey  City,  N.  J.  It  is  more  particularly  a  slide  rule  and  is 
invaluable  where  quick  work  in  the  matter  of  electrical  calculations  is  required. 
Instructions  for  using  this  device  are  printed  on  the  back  of  each  pad  and  it  is 
really  a  substitute  for  the  well-known  but  expensive  slide  rule  familiar  to  almost 
every  thoroughly  educated  electrical  engineer  and  designer.  Each  sheet  of  the  pad 
has  along  its  top  edge  an  accurate  impression  of  the  rule,  white  lines  on  black  back- 
ground. A  small  brass  clamp,  enframing  a  sheet  of  mica  carrying  the  perpendicular 
hair  line,  clamps  the  top  of  the  pad  and  is  made  to  slide  along  over  the  rule.  When 
the  top  sheet  of  the  pad  is  filled  by  memoranda  it  is  torn  off,  but  as  each  sheet  of 
the  pad  contains  at  the  top  the  same  representation  of  the  rule  proper,  it  is  easy  to 
see  how  this  memorandum  pad  becomes  available  as  a  slide  rule  until  all  the  sheets 
are  used.  Squares,  cubes,  square  roots,  cube  roots  and  logarithms  of  all  numbers 
from  one  to  infinity  are  given,  all  ordinary  problems  in  simple,  compound  and 
inverse  proportion  are  readily  worked  out  in  one-tenth  the  time  required  by  the 
ordinary  method  of  calculation. 

We  will  be  pleased  to  mail  one  of  these  Slide  Rule  Pads  complete  to  manu- 
facturing electricians,  with  our  compliments. 


4* 
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VARLEY  DUPLEX  MAGNET  CO, 

138  Seventh  Street,  Jersey  City,  N.  J. 


* 
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Our  Switchboard  Instruments 

ARE  ABSOLUTELY 
DEAD  BEAT 


And  at  the  same  time  retain  in  every  degree 
their  sensitiveness. 


(■I 

For  Direct  and  Alternating  Currents. 

CUT  A.  "  CUTB. 

FOR  ACCURACY  AND  PERMANENCY  THEY  ARE  UNSURPASSED. 

OUR  AMMETERS,  VOLTMETERS  AND  INDICATING  WATTMETERS  ^^L^Bl^.J\X^^B^^ 

illustrates  our  Latest  Instrument,  the  Front  of  the  Board  Type  "F."  The  manner  of  illuminating  the  dial  of  our  Back  of  the  Board  Type  is  as  shown  in  cut  "A."  Type  F 
instruments  are  illuminated  from  the  front.  Our  instruments  are  built  for  either  front  ojJ^ack^co^nections^^Readrngs^of^  A.__C. ^Instruments  not  affected  by  commercial 
changes  in  frequency  of  alternations.     Wide  scales  with  almost  uniform  divisions. 


WRITE  FOR  PRICES  AND  BULLETINS. 


WAGNER  ELECTRIC  MFG.  CO. 

GENERAL,  OFFICES  AHTD  FACTORY:    ST.  LOUIS,  E.  S.  A. 

BRANCH    OI^EMOESs 


SEW  YORK,  203  Havemeyer  Building,  A.  H.  Mustard,  Agent 

PHILADELPHIA,  1000  Betz   Building,  John   Mustard,  Agent. 
BOSTON,  620  Atlantic  Avenue,  H.  O.  Buck,  Agent. 

BALTIMORE.  203  E.  Lexington  St.,  John  Mustard,  Agent. 

CHICAGO,  1519  Marquette  Building,  Geo.  B.  Foster,  Agent. 


SAN  FRANCISCO,  120  Sutter  St.,  A.  R.  Pike,  Agent. 
DALLAS.  TEXAS,  James  M.  Boyle.  Agent. 

YOKOHAMA.  JAPAN,  Bagr.all  &  Hilles,  Agents. 

LONDON.  ENGLAND.  47  Victoria  St.,  O.  R.  Heap,  Agent. 

CITY  OF  MEXICO,  American  Engineering  Co.  of  Mexico,  Agent. 


HOTEL  PFISTER 

HEADQUARTERS 

Annual  Meeting  Northwestern  Electrical 

Association, 

Milwaukee,  Wis.,  Jan.  1 7, 1 8, 1 9. 
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NEW  YEAR  RESOLUTIONS. 


BUY  YOUR 


CONSTRUCTION  MATERIAL, 
LINE  SUPPLIES, 
GENERATORS  AND  MOTORS, 

For  Direct  and  Alternating  Current 

TRANSFORMERS,      SWITCHROARDS, 


ARC  LAMPS, 


TELEPHONES, 


And  Everything  Electrical, 

Where   You   Can   Get 

PROMPT    SHIPMENTS   AND 
FAIR   PRICES. 


: 

s 

§ 


WESTERN  ELECTRICAL  SUPPLY  CO. 

IO    and    12    IM.    S-th    Street, 
ST.   LOUIS,    WIO. 


••••• 
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NELL 
NGINES 


SIMPLICITY, 
DURABILITY, 
MECHANICAL 
PERFECTION. 

3  TO  10© 

HORSE  POWER. 

Cranks  run  in  oil  bath  and 
vital  parts,  such  as  cams,  valv  es,  governor,  ign  iter  ,  are  exposed    and 
easily  accessible     absence  of  intricate  parts  makes  it  a  perfect  electric 
lighting  engine.      see  our  guarantee  and  get  prices   before   you   purchase. 

Cornell   Machine    Company, 

175  WEST  SUPERIOR  ST.      CHICAGO,  ILL.  U.S.A. 
H.J.Davis,  General  Eastern  Agent,  -40  wall  st.  New  York  City. 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Engineers  and  Contractors,  Designers  and  Builders  of  Complete  Electric  Power  Plants. 
Owners  of  Patents   Covering  the 

"ARNOLD     SYSTEM" 
of  Power  Station  Construction.    Manufacturers  of  the  "ARNOLD"  Magnetic  Clutch. 

SUITE    1540  MARQUETTE   BUILDING,  CHICAGO. 


J  J  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SGHIFF,  JORDAN  &  CO., 

232  Creenwich  St.,  New  York. 


THE  LEA 

Enclosed  Arc  Lamp. 

Direct  and  Alternating. 

Permanent  Alignment, 
High  Efficiency, 

Accessibility^ 


u 


Handsome  Fall  Catalogue 
Showing  new  features  and 
Designs  now  ready. 
It  is  worth  sending  for. 


Lea  Manufacturing  Co. 


ELWOOD,  IND. 


The  W.  R.  GARTON  CO., Gen.  Western  Agents, 
603-604  Manhattan  Bldg..  Chicago.  III. 


"EBONITE"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1,50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  &XSFX™.™™: 


harIce?ved  BULLETIN  No.  3005? 

REDUCED  PRICES  ON 

"STANDARD"  HIGH-GRADE  KNIFE  SWITCHES 

SPECIALLY  DESIGNED  FOR  FINE    SWITCHBOARD   USE,  ' 

The  Emerson  Electric  Mfg.  Co.,  ....  St.  Louis,  Mo. 


I  WIRE  LAMP  GUARDS 

W  WH IHCLIS  WIRE  &  IRON  WORKS.  DETROIT,  MICH. 


KLEMM&CO., 


N.  W.  Cor.  51h  and  Cherry 
Sts.,  Philadelphia. 


"KLEMM"  ADJUSTABLE  DESK  SHADES, 


the  best  in  the  market. 


Send  for  Catalogue  of  Reflector*  for  Stores,  Churches  and  general  purposes. 

"KLEMM"  PATENT  ADJUSTABLE  REFLECTOR,  cheapest and  best 


Reflector  for  lighting  Show   Windows  and   Art  Galleries. 


NEW  PATENTED. 


OUR  NEW  OFFER  FOR  BURNED-OUT  INCANDESCENT  LAMPS. 


Finding  many  users  of  incandescent  lamps  having  an  accumulation  of  burned-out  lamps  greater  in  number  than  they 
want  an  e<,>ual  number  of  lamps  in  return  for,  and  wishing  to  obtain  more  for  them  than  the  cash  usually  paid,  we  make  a  NEW 
offer  to  meet  this  demand. 

The  present  cash  price  paid  for  burned-out  lamps  is  about  half  a  cent  each,  but  our  new  offer  gives  them  more  than  double 
that  value. 

This  new  offer  is  to  give  one  (10,  16  or  20  candle  power)  NEW  lamp  for  each  fourteen,  and  one  (10,  16  or  20  candle 
power)  RENEWED  lamp  for  each  eleven,  burned-out   lamps,    we   paying  the  freight  on  the  burned-out   lamps   from    you    to   us. 

This  is  one  of  the  very  best  offers  ever  made  for  burned-out  lamps  and  we  have  made  it  in  order  to  induce  you  to  try  our 
lamps,  which  we  are  confident  will  result  in  making  you  one  of  our  regular  customers. 

Our  Standard  Offer  for  Burned-Out  Lamps. 

We  will  give  you  credit  of  THREE  cents  each  for  them  f.  o.  b.  your  shipping  point,  providing  you  order  from  us  an  bqual 
number  of  either  NEW  or  RENEWED  lamps.     This  offer  enables  you  to  maintain  your  supply  of  lamps  at  the  very  lowest  price. 
Write  us  for  prices,  circulars  and  full  particulars. 

LYNN   INCANDESCENT   LAMP   CO.,   LYNN,   MASS. 


RENEWED. 
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Dearborn 


Work! 


10,0  00 


Drug    and     Chemical 

Laboratories- — Water    Chemists. 
Vegetable     Boiler    Compounds. 

AIL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

Boiler   Feed    Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING,    CHICAGO,    ILL. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  7°,  Copper  Country 


.<ws>  CALUMET 

.•^HANCOCK 

*\  HOUGHTON 
^Vl'ANSE 

■T^^Testoria 

CHAMPION^ 
REPUBLIC? 

<Sgs»**i 

I 

'*°H  MOUNTAIN 

Wausaukee 

ELLIS  JC. 

S 

^PMENOMINEE 
^MARINETTE 

OCONTO  JC. 

^7  OCONTO 

H 

GREEN  BAY 

* 

Hilbert  Jc 

Plymouth 

■p 
c 

[MILWAUKEE 

: 

^CHICAGO 

The  Bossert  Electric  Construction  Go, 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 
City  Ticket  Office,  95  Adams  St. 


OUR  STUDENTS 

SUCCEED. 


FARMER   BECOMES  SUPERINTENDENT. 

I  think  there  is  no betterchance to  advance 
than  through  the  Schools.  Before  I  enrolled 
I  was  a  farmer,  and  knewpractically  nothing 
about  electricity  or  stpam  engineering.  My 
Courses  in  Electric  Power  and  Lighting  aijd 
Stationary  Engineering  have  been  a  source 
of  great  bpnefit  to  me,  as  I  now  have  charge 
of  an  Hectric-llght  plant,  and  cheerfully 
admit  that  I  owe  my  position  and  salary  to 
the  Schools. 

STEPHEN  S.  YAHNEE,  Patton,  Pa. 


BECAME  CHIEF  ENGINEER. 

For  some  time  previous  to  enrolling  iu  the 
Schools  I  had  been  reading  everything  I 
could  get  pertaining  to  mechanical  and  elec- 
trical engineering,  but  found  that  I  needed 
a  better  education  in  mathematics.  When 
I  enrolled  in  the  Electrical  Engineering 
Course  I  was  second  engineer  of  the  Topeka 
Railway  Company.  About  one  year  after- 
wards, I  was  promoted  to  the  position  of 
chief  engineer  at  a  much  larger  Falarv. 

J.  L.  CHASE,  Topeka,  Kansas. 


IMirtA  Florirlril  CnfircAc  Electrical  Engineering,  Electrical,  Electric  Power  and 
niUC  HCLlIltcU  l/UUIMS.  Lighting,  Electric  Lighting,  Electric  Railways,  Teleph- 
ony, Telegraphy,  Electric  Mining,  Wiring  and  Bell  Work. 

Electrical  Instruction  in  charge  of  Prof.  R.  B.  Williamson, 
Formerly  professor  of  Eleetricity  in  Lehigh  University. 

105,000  STUDENTS  AND  GRADUATES  August,  1899.     CAPITAL,  $1,500,000. 

$12  to  $70  in  Small  Monthly  Installments  pays  for  a 
Write  for   Circulars  and  Local  References  to  the 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  g?& 


I002, 

SCRANTON,  PA. 


EDUCATION  GOES  TO  YOU. 

There  are  ambitious  young  men  and  women 
who  cannot  afford  to  stop  work  to  prepare  for  a 
high  position.  Don't  stop:  you  study  "between 
times.'"  and  weguuranteeyou  a  thorough  course 

through 

EDUCATION  BY  flAIL 
in  Electrical.  Mechanical- 
Steam.  Mining  and  Civil  Engi- 
neering;  Metallurgy,  Art. 
Architecture.  Practical  News- 
paper Work,  English  Branches, 
Stenography,  Machine  Design 
and  Mechanical  Drawing.  Low 
price;  easy  terms.  Sent  Free 
to  those  who  enroll  now,  a  com- 
plete drawing  outfit  worth  511.10 
or  other  premiums.  Mention 
subjects  interested  in  when 
writing  to 

the  united  correspondence  schools 

lft4-afi-'8  Fifth  Ave    y*w  York,  for  Catalogue  No.  94. 


OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Broadway.  New  York.    1 54  Lake  St.,  Chicago. 


AN   INSTRUMENT  WORTH   HAVING. 


THE  DIRECT-READING  OHMMETER. 

The  American  Electric  Specialty  Co., 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co. 


Agents  for  C.  Wirt  &  Co.. 

Rheostats  and  Brushes. 


123  LIBERTY  ST.,  N.  Y. 

Electrical   Instruments. 


WORKS    AT 

TRENTON,  N.  J. 


BUCKEYE 


IN 

Monadnock  Building,  Chicago. 


QUALITY 

UNEQUALED 
FACTORY 
PRODUCTION 
TRIPLED. 
ENT     LAMPS 

THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  « wis. 

GENERATORS    i-2  k-  w'  t0  l50  Kl  w"  Belted  and  Direct-Connected  Type. 
— — Spherical.    Steel.    Invertible.    Multipolar. 


MOTORS 


nrrinrp  I     Northern  Engineering  Co., 
U  r  r  I  u  to  l     39  Cortlandt  St. ,  New  York. 


.    .     1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY   EQUIPMENTS  A  SPECIALTY. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co.. 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  Angeles,  Cal. 


Chicago—  Northern  Electrical  Mfg.  Co.. 
939-940  Monadnock. 
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PARANITE 

RUBBER  COVERED  WIRES 

Made  under  Underwriter's  new  Specifications. 

A   Ten   Years'    Record    in    First   Place. 
No  Higher  in  Price. 


NAZI 


:nd  circulai 


ELECTRIC  APPLIANCE  COMPANY,  Chicago, 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwelead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 


Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    0.   SMHER 


IN   ANY  SHAPE   OR   PATTERN. 


EMPIRE  &    MIC 

IVStlAlil)       Wfc        COMPOUND 

<  luilis  and  l*.i|»«»r».  ■'ij'-  uneouai.ei>. 

Eu&encMunsell&Co.  Mica  Insulator  Co. 

2ISW.ilcrSt. Now  York  $  Chicago.  117  LakcSt. 


^PERFECXS 


leho 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 
Upon  Receipt  of  this  COUPON  we  will 

Send  PREE,  Sample  Stick. 


Name  .  . 
Address  . 


The  only  article  that  will  PREVENT 

SPARKING.    W  111  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers,  ' 

009  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  in  the  Aggregate. 
Send  lor  Price  List.  THE  COLORADO  LAMP  CO.,  Denver.  Colo. 


s 


TAGE  LIGHTING  APPARATUS. 

We  manuf  Jclure  every  kind  of  stage  lighting  apparatus  and  effects.    Electric  signs  and  illum- 
inations. SK\I>   HrKXHW  ltfOU  C,iTAI,0<:iK. 

UNIVERSAL  ELECTRIC  STAGE  LIGHTING  COMPANY,  l^trilwVoRK2 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to  100  kilowatts, 

MAIN  OFFICE,  124  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.  321  Dearborn  St.  DAVENPORT  OFFICE,  325  Brady  St. 


R    MINES 


THE    MOST    PROFITABLE    INVESTMENT. 

The  Largest  Profits  Known  Have  Been  Made   by   Investing   in  Good  Low-Priced  Copper  Stocks. 

One  well-known  Copper  Company  has  paid  in   dividends   this  year  TEN  MILLION  DOLLARS,  on  a  capitalization  of  $2,5UO,000— a  total  to  date  of  $66,850,000,  and  its 
$25.00  shares  are  now  selling  at  $722.00  per  share. 

A    RARE    CHANCE     FOR     INVESTORS     IS    NOW    OFFERED    BY 

THE  VULCAN  COPPER  MINING  AND 

SMELTING  COMPANY. 


SI, OOO, OOO. 


SHARES,    PAR    VALUE,    $IO    EACH 
Full   paid  and    non-assessable. 


DR.  L.P.MERCER, 


OFFICERS 

FRANK  H.  COOPER, 


(Vice-President  Slegel,  Cooper  &  Co., 
Chicago  and  New  York.) 


and   directors: 

JOSEPH  SIEGEL,  Vice-President. 


CHARLES  T.  CHAMPION,  Secretary  and  Treasurer. 


HENRY  SIE8EL,  President. 

(President   Siege  I,   Cooprr  &   Co., 
New  York  and  Chicago.  > 

COPPER    IS   KIN  C — and  the  demand  is  increasing  daily.     The  United  States  supplies  the  world. 

The  company  owns  twenty-seven  (27)  mines,  aggregating  540  acres  of  mineral  land  heavily  seamed  to  great  depths  with  high-grade  copper  ore,  situated  in  the 
Santa  Fe  Mining  District,  Esmeralda  County,  Western  Nevada. 

Some  of  the  mines  have  as  many  as  four  distinct  parallel  veins  running  through  their  entire  length  of  1,">00  feet.  Huge  outcroppings  or  reefs  of  copper  ore  are 
found  all  over  the  property. 

The  Carson  &  Colorado  Railroad  parallels  this  property  at  a  distance  of  five  to  eight  miles. 

This  great  property  was  purchased  on  the  recommendation  of  Mr.  O.  A.  Palmer  of  Salt  Lake  City,  Senator  Clark's  mining  expert,  one  of  the  ablest  and  most  conservative 
mining  engineers  and  experts  in  the  United  States,  who  was  employed  to  examine  same  prior  to  purchase. 

The  officers  of  the  corporation  have  visited  the  mines  several  times  and  know  whereof  they  speak. 

Immense  quantities  of  ore  are  on  the  dumps  and  blocked  out  In  the  mines. 

In  the  near  future  large  reduction  works  now  in  course  of  erection  will  be  in  operation  and  the  mines  on  a  paying  basis.  THAT'S  WHY  YOU  SHOULD 
INVEST   NOW. 

The  company  is  backed  by  New  York  and  Chicago  capital,  pluck  and  enterprise,  and  offers  a  RARE    OPPORTUNITY  for  large  or  small  investments. 

A  limited  number  of  shares  are  now  offered  for  public  subscription  at  $10.00  per  share,  for  a  short  time  only.  It  is  the  intention  to  advance  the  price  of  these  shares 
in  the  near  future.  The  proceeds  of  the  sale  of  this  stock  will  be  used  to  prosecute  continued  development  work  on  the  properly,  rapidly  and  on  a  large  scale.  Maps,  reports, 
assays,  samples  of  the  ore,  etc.,  are  open  for  inspection  at  the  offices  of  the  company.     A  personal  call  or  correspondence  invited.     Address, 

CHARLES  T.  CHAMPION,  Secretary,  409-10-11  Isabella  Building,  46  and  48  Van  Buren  St.,  Chicago,  III. 
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FRANK  N.  PHILLIPS,  President. 

0.   H.   WAGtNSElL,   TREASURER. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  Vlcc-PRES 
C.  R.  REMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTXDENCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stoke,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  3 
obtained  under  any  conditions. 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET.  BOSTON,  MASS. 


.--  A£\  (C^pi'm  iwi-f  ran  u        <vyi\  /*>■;? 
,_..EMICAt    teHEMlCA'L    CHEfrflEAIll    CHEMICAL    (CHEMlCAt    fCHEMICAIl    fcHEMlCAli.)   fcHEMICAL; 
\C0lb^7   \C0Lopil7  WUbRlf'f  \C0li0RlN7  \C0L0RiNf  VCOLOR|N7  \^0ijoriNg7  \C0L: 

W  Wf   ^nif 


CRYSTAL 

CHEMICAL  COLORING 

FOR  COLORINC  Incandescent  Lamps  any  color  desired. 
Easily  and  quickly  applied,  giving  brilliant  effects.  Cheap. 

SEND    FOR    CIRCULAR. 

WEBSTER  CHEMICAL  CO..  TK STBE!T 


OUR  MOTOR  STARTERS 

are  the  standard  of  excellence  and  are  used  exclusively  by  the  majority  of 
large  motor  manufacturers. 

THE  CUTLER-HAMMER   MFC.  CO., 

12th  and  St.  Paul  Sts.,  MILWAUKEE,  WIS.  136  Liberty  St.,  NEW  YORK. 

The  largest  and  oldest  exclusive  manufacturers  of  rheostats  in  the  world.  Write  for  prices  and  parlicu  !ars. 


"MAN ROSS"    ^ 

HAIR  SPRINGS 

FOR   ELECTRIC 

l\DIC4TIKG  4KD  RECORDING 
GAUGES     STEAM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
15  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


NEW  GAS  ENGINE  IGNITER 


Is  very  compact, 
light-weight  ma- 
chine, designed 
in  response  to 
numerous  inquir- 
ies for  an  igniter 
to  he  used  on 
small  launches, 
automobile1,  etc. 
Weight  14  lbs  , 
speedlGOO,  height 
6M  inches.  Total 
length  of  shaft, 
93£  inches.  Full 
particulars  Cir- 
cular "48." 


MANUFACTURED     BY 


:CTRICAL  IVIF-G.  OO., 


ELBRIDCE,  N.  Y.,   U.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow -Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


General  Incandescent  Arc  Light  Co. 

G  BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 
Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 
■  CHJS-SP-SEIOE^^        MARTIN  .1    INS  III  I   M      ■  ■ 


CHICAGO    OFFICE— 
1012-13   MONADNOCK 


Improved  Robertson-Thompson. 


MAKING  MONEY 

is  what  many  electric  plants  are  doing,  because  they 
study  economy  in  every  detail.  An  indicator  soon  saves 
its  cost  in  the  proper  running  of  your  engine.  Eureka 
Packing  increases  the  horse  power  because  it  creates  so 
little  friction  and  keeps  the  rods  in  good  condition.  Feed 
Water  Heaters,  Grate  Bars,  Steam  Separators,  Oil 
Extractors,  Planimeters,  Reducing  Wheels,  etc.,  all 
in  catalog.     Send  for  same. 

JAS  L.  ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 
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SITUATION  WANTED. 

By  an  electrician.  Construction  work  or 
as  station  superintendent.  A-l  references. 
Address  X,  care  of  Western  Electrician,  610 
Marquette  Building,  Chicago. 

WINDERS  WANTED. 

Permanent  position  at  good  wages  can  be 
had  by  two  or  three  competent  winders. 
They  must  be  expert  and  accustomed  to 
winding  street  railway  and  stationary  dy- 
namo and  motor  armatures.  Address 
'■Winder,"  care  of  the  Western  Electrician, 
610  Mnrquoite  building,  Chicago,  giving  ref- 
erences and  stating  where  they  have 
worked  and  with  which  work  they  are  most 
familiar. ^^^^ 

WANTED. 

commutator    builders    wanted,  experi- 
enced in  medium  and  large  work,  ;it  once. 
SIEMENS  a   HALSKE  BLE<  TKIC  CO., 
\\.  &2dand  14th  5ts  .  Chicago 

WANTED. 

Ambitious  mechanic  or  engineer,  to  a< 

--    in   manufacturing  concern.     Owners 
oess  needing  capital  ;m<i  atten- 

;  V-lNKi::;."    care     Western 

Electrician,  510  Marquette  liuiidlng,  Chicago. 

WANTED. 

Bright  active  man  with  general  knowledge  of 
electricity  and  competent  to  take  charge  of 
Eastern  branch  selling  office  of  electrical  manu- 
facturing   n pam        Address    "MANUFAC- 

TUREK.    care  Western  Electrician,  sio   Mar- 
guette  Bldg  . <  bicago. 


WANTED, 

A  good  second-hand  arc  dynamo,  Wood,  West- 
mi  <>r  Brush  make.  7ii  to  ion  lights  (1.200c.  \>.) 
capacity.  Must  have  self-oiling  bearings  and  of 
late  type,  in  cood  condition  both  mechanically 
and  electrically,  and  cheap,  state  full  particu- 
lars, where  located,  price,  etc.  Address  BELT 
LIGHT  AND  POWER  CO.,  Lead,  8.  D. 


FOR  SALE. 

One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040 revolutions, 1.100  volts.  140 cycle. with  exciter, 
BwitahDoarde  and  instruments.  Machine  and 
all  attachments  in  first-class  condition.  Answer 
''GENERATOR.*' care  Western  Electrician,  6to 
Marquette  Building,  Chicago. 


FOR  SALE 

at  a  bargain,  an  electric  plant  In  first-class  con- 
dition in  a  county  seat  town  In  South  Dakota  of 

ten  thousand  Inhabitants.  This  property  belongs 
ton  corporation  in  Knghmii,  desirous  of  wind- 
ing up  Its  affairs  in  the  United  States,  and  will 
be  sold  in  o  bargain.  For  Information  in  regard 
toll  address C  M.  SWAN,  Sioux  City,  Iowa. 


Manufacturers'  Agent 

Would  tike  to  correspond  with  manufacturers 
of  electrical,  steam  or  mechanical  apparatus, 
desiring  representation  in  tin-  West.  References 
given.  .IOIIN  MAY  KCHNS,  No.  :,ls  First 
National  Bank  Bldg.,  Omaha,  N'eh. 


WANTED. 
ARMATURES  TO  REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
shops  Work  guaranteed.  Ten  years' experience. 
Light  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 
701  Delaware  St..  Kansas  City.  Mo. 


Power  Generators 

FOR  SALE  AT  A  BARGAIN. 

SPECIAL  FOR  STREET  RAILWAY 
WORK. 

Two  M.  P.  Generators,  175  h.  p.   each. 
Speed,  550  revolutions  for  550  volts. 

ADDRESS 

F\  A.  BAUX, 

1002-138    WASHINGTON    ST..    CHICAGO. 


RHEOSTATS. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIC  SPEED  REGULATORS. 


The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  Mew  York  City. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 


DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents:    Hlsdon  Iron  Works,  San  Francisco,  Cal.;  0.  B.  Boothe  &Co.,  Los  Angeles,  Cal 


HAVE  YOU  TRIED  A 


"SHOCKO"? 

j+ii  ^0-"*^~~  \  T,lis    perfect    and    com- 

51,     -**^-^jTa\C)  plt'te     medical     battery 

*■»     .«rtC\*  Scorns  Impossible  at  the 

low  price  "l  81.  Current 
can  be  regulated  to  suit. 
Every  boy  want«  one  for 
instruction  and  ainune- 
niont.  Invalids  iind  it  In- 
vuiuable  for  home  treat- 
ment. Mountings  are 
neat,  apparatus  efficient. 
Dry  cell  will  last  from 
ulx  months  to  a  year.  By  mall,  20c  add']  in  O.  S.  Stamp 
brings  catalogue  of  other  novelties.      Agents  Wanted. 

Dunn-Martin  Elec.  Co.,  76-77  Nassau  St.,  New  York 


m^  BRAND  NEW 
^NOVELTIES. 

Write  for 
prices. 
II.  E.  Plass 
Elec.  Co., 

23  Barclay  St., 
Ni<.w  York. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 
Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests.  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

706-707-708  Lincoln  Trust  Bldg.,  St.  Louis. 
WM.  H.  BRVAN,  M.  E.       H.  M.  HUMPHREY,  M.  S. 


Til  So     TfaAo-lMKafh-  on  Sockets,     Receptacles. 
I  1119       11  ClUC— ITldriV  Rosettes,   Mains  and 


Knife 


Branches,  EdisonCutOuts 

,k7nf>-  Guarantees  Satisfaction 

Switches,  etc.  - 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


Scrap  Platinum  Wanted 

We  are  in  the  market  to  buy  any  quantity  of  SCRAP  PLATINUM  from  Incandescent  Lamp 
Bases,  for  which  we  pay  the  highest  cash  prices.    "We  are  also  in  the  market  at  all  times  to  buy 

any  quantity  of  BURNT-OUT  INCANDESCENT  LAMP  BASES.    We 

extract  the  Platinum,  for  which  we  allow  the  full  market  value,  less  the  cost  of  extracting.  We 
are  also  large  buyers  of  Scrap  Copper  Wire,  Brass,  Etc.,  from  electrlc-ltght  and  street-rail- 
way plants. 

We  supply  the  electrical  trade  with  our  "high  grade"  Babbitt  Metals,  Bar,  Solder, 
Wire  Solder  and  Cotton  Waste.  If  In  want  of  anything  in  our  line.it  will  pay  you  to  com- 
municate with  us  before  placing  your  orders  elsewhere. 

off.ce  and  works:  SWARTS  METAL  REFINING  COMPANY, 

20  and  22   N.   Desplaines  St.,  SMELTERS  AND   REFINERS. 

CHICAGO,     ILL.  ESTABLISHED    1886. 


I  180 

1  150 

1  160 

1  200 

1  225 

1  250 


uo-Vo!t  Incandescent  Dynamos. 

1     16-llght  Detroit. 
Triumph. 

"      Keystone  M.   P. 

"       Rock  ford. 

"      Am.  Engine  Co.  M.   I'. 

•'      Detroit. 

"      Commercial  self-oiler,  compound. 
1    300    "       Columbia.    M.    P. 
1    300    "      Elckmeyer. 

1  340    "       Eddy,  self-oiler,  compound. 

2  350    "       Hawkeye,  comp.  wound. 

1    350    "      Jenney,  s.  o.,  comp.,  new  arm't. 
1    350    "      National,  self-oiler,  compound. 
1    450    "      T-H.,  Type  H.  I.,  compound. 
1    450    "      Triumph,  self-oiler,  compound. 
1    450    "       Edison,   25   K.    W.,    self-oiler. 
1    450    "      Rockford,   self-oiler. 

Brush,  compound. 
1    540    "       Edison,  30  K.  W. 
8   540    "      Edison,  30  K.  W.,  self-oiler. 
1    600    "      Elckmeyer. 

1    800    "       Rockford,   self-oiler,   new   anu'l. 
1    800    "       Edison.  45  K.  W..  self-oller. 

Waddell-Entz,  80  K.  W.,  M.  P. 
for  direct  connection. 

220-Volt  Generators. 

1  12  K.  W.  Edison,  self-oiler. 

1  15  •'  Edison,  self-oller. 
1  20  "  C.  &  C,  self-oller. 
1     20       "       Commercial.  M.  P..  self-oller. 

1  75       "       Wood.   M.  T..  compound. 

1  100       "       Edison,     New    arm't.,    comp., 
s.  o. 

500-Volt  Generators. 


17  K.  W.  Card,  self-oller. 


20       "      T-H..  D.  20.  eelf-ollcr. 
25       "      Rockford,   self-oller,   compound 
Manchester  type,  new  arm't. 
25       "      Commercial.  Belf-oller. 
25      "      Edison,  self-oiler. 
25       "       Gen.   Klec..  M.   P.,  self-oller. 
30       "      Jenney,  self-oller. 
40       "      Thomson-Houston,   self-oller. 
45       "      EdlBOn.  compound,  self-oller. 
60       "      Sprngue,  new  armature,  s.  o. 
60       "       Edison,    compound,    6elf-ol'er. 
80      "      Crocker-Wheeler,    m.    p..    B.    o. 
100       "      Commercial,    8.   o.,    compound, 
M.  P.,  new  armature. 
3   100       "      Edison,  self-oilers,  compound. 
1    500       "      Gen.   Elec.   M.   P..   compound, 
new  armature,  self-oiler. 

Alternating  Generators. 

I  iieht  Thomson-Houston.  A  18,  15,000  al- 
ternations. 1,100  volts,  compo- 
site wound,  with  exciter. 

P.nin.  30  K.  W..  self-oller,  1,100  or 
rolts,  new  armature,  15,000 
nit.,  with  exciter. 

Thomson-Houston,  A.  0.  30  K.  W. 
15,000  alt.,  1,100  volts,  with  ex- 
citer. 

Thomson-Houston.  30  K.  W., 
two-phase,  1,100  volts,  15,000  al- 
ternations, with  exciter. 


REGORYI 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


--ROR     SA 


1    500 


.    600 


1    GOO 


Alternating  Generators.— Continued. 

1  660  light  Standard,      self-oller,      inductor 

type,  1.100  volts,  15,000  alt.,  with 
exciter. 

Westlnghouse.  37%  K.  W.,  1,100 
volts,  16.000  alternations,  with- 
out exciter. 

Westlnghouse.  1.100  v.,  16.000  al- 
ternations,  with  exciter. 

Westlnghouse.  2,000  v..  16.000  alt., 
complete  with  exciter  and  new 
armature. 

Westlnghouse.  1,100  v..  16,000  alt., 
self-oller,   with  exciter. 

Westlnghouse,  2,200  v..  16,000  alt., 
self-oller,  with  exciter. 

National.  1.100  volts..  16,000  alt., 
with  exciter,  self-oller. 

Woslinghousc,  self-oller,  45  K. 
\\\.  latest  typo,  toothed  arma- 
ture. 1,100  volts.  16.000  alt.,  com- 
posite wound,  with  exciter. 

National,  1.100  volts.,  16.000  alt., 
new  armature,  with  exciter. 

Thomson-Houston,  A  70,  1,100 
volts,  15,000  alternations,  self- 
oilers,  composite  wound,  com- 
plete with  exciters. 

Westlnghouse.  L100  v..  16,000  al- 
ternations, with  exciter. 

Thomson-Houston,  A  70,  2,000 
volts,  15,000  alternations,  self- 
oller,  composite  wound,  with 
exciter. 

Westlnghouse.  150  K.  W.,  self- 
ollor.  1,100  volts,  16,000  alt., 
with  slotted  armature,  com- 
plete with  exciter. 

Westlnghouse.  150  K.  W.,  s.  o., 
2.200  volts.  16,000  alternations, 
toothed  armature,  complete 
with  exciter. 

2  0000    "      Westlnghouse,   300   K.    W.,   1,100 

volts,  16,000  nit.,  latest  type 
toothed  armature,  composite 
wonnd,  self-oilers,  outboard 
bearings,  complete  with  ex- 
citer. 

Arc  Dynamos. 

1    ai-light  1200  C.  P.  Excelsior. 

1    20    "       20(11     "       Weslern    Electric. 

1    30    "      2000     "      Western   Electric. 

1    30    "       2000     "       Western    Electric,   s.    o. 

1    30    "      2000     "      Brush,    No.  7. 


1    750 


1    750 
1    750 


1  750 

1  750 

1  750 

1  BOO 


1   

2  I: 


1  1200 
1  1300 


1  3 


1  sol 


Arc  Dynamos.— Continued. 

35  light  2000  C.  P.  T.  H..  L.  D.,  2. 


rim 


35    '■       2000     "       T-H.,     L,.     D., 

arm. 
2   35    "      2000     "       Wood-American. 
2   40    "      2000     "       Western  Electric,  s.  o. 
2    45    "      1200     "      T-H..   M.  12.   Ball  arm. 
6    45    "       1200     "       Brush.  No.  7. 
1    50    "      2000     "       Excelsior,    brand    new, 

latest  type. 

1  50    "       1200      "       Standard. 

2  50    "       1200      "       T-H.,     L.     D.    13,     ball 

armature. 
2    50    "       1200     "       T-H.,     L.     D.    12,     uew 

ring  armature,  oil  cup. 
2    50    "       1200     "       T-H.,     L.     D.    12,     new 

ring  armature,   s.   o. 
1    50    "      2000     "       Wood  (American). 
1    50    "      2000     "       Western  Electric,  s.  o. 
1    50,  "       2000     "       T-H..  M.  D.  2,  new  ball 

armature. 
1    50    "       2000     "       T-H„  M.  D.  2,  new  ring 

armature. 
1    60    "       2000     "       Wood  No.  8.  Ft. Wayne. 

1  60    "      2000     "      Western  Electric,  s.  o. 

2  65    "       2000     "       Brush. 

3  75    "       1200     "       Wood       No.       8,       Fr. 

Wavne. 

4  125    "      1200     "      Excelsior,    latest    type, 

self-oilers. 


uo-Volt  Motors. 

1  H.  P.  T-H.,  self-oller 


Westlnghouse. 

18"  Triumph,  self-oller. 

1  18  "  Commercial,  self-oiler. 

1  20  "  Elckmeyer. 

1  20  "  Columbia.    M.   P. 

1  24  "  Eddy,  self-oller. 

2  25  "  Hawkeye  motors. 

1  25  "  Jenney.  self-oller,  new  arm't. 

1  30  "  Rockford. 

1  25  "  National,  self-oller. 

1  30  "  Triumph,  self-oller. 

1  30  "  Edison,  25  K.  W.,  self-oiler. 

1  35  "  Edison,  30  K.  W..  oil  cups. 

8  35  "  Edison,  self-oilers. 

1  40  "  Elckmeyer. 

1  60  "  Rockford.  self-oller. 

1  60  "  Edison,  45  K.   W„  self-oller. 

Railway  Motors. 

3  W.  P.  30,  practically  new. 


Alternating  Current  Motors. 


3 
3 
4 
5 
5 
5 
5 
5 

m 


1  10 

1  10 

1  10 

1  15 


220  Volt  Motors. 
n.  P.  C.  &  C,  s.  o.,  new  armature. 
E.  &  C,  new.  s.  o.,  m.  p. 
Beldlng,  M.  P. 
"       O.    &   0. 

Crocker-Wheeler,    s.    o..    slow 

speed. 
General   Electric,   type  I.    B., 

s.  o. 
General   Electric,    type   I.    B., 
slow   speed,    new,    self-oiler. 
T-H.,  self-oller. 
"      Card,   slow  speed,   self-oller. 
Edison,  3  K.  W.,  self-oilers. 
Sprngue,  self-oiler. 
"       Akron,   self-oller. 
"      C.  &  C„  self-oller. 

Gen.  Elec,  m.  p.,  self-oller. 
T-H.,  self-oller. 
Eddy,    self-oiler. 
Edison,  self-oller. 
Westlnghouse.   letter  type. 
Queen   City,    self-oller. 
General    Elec.,    M.     P.,     slow- 
speed. 
Card,    M.    P.,    self-oller,    new, 


1 
1 
V& 


3 


1    18  "       Edison,  15  K.  W.,  self-oller. 

1   20         "       C.  &  C.  self-oller. 

With  extra  armature. 
1   25         "       Sprague,    self-oller. 
1    25         "      C.  &  C,  self-oller,  new  arm't. 
1    25         "       Commercial.  M.  P.,  self-oller. 
1  100         "       Wood.  M.  P..  self-oller. 

500-Volt  Motors. 
Base-frame,  pulley  and  starting  box  accom- 
pany  each   machine. 
1     H.  P.  Westlnghouse.   m.  p.,  s.   o. 

Jenney,  self-oller. 

Eddy,  self-oiler. 

Crocker-Wheeler. 

Jenney,   self-oller. 

Crocker-Wheeler,    slow   sp. 

Wagner,  M.   P.,  slow  speed. 

Jenney,  self-oiier. 

Wood,  self-oller. 

E.    &    C,    m.    p.,    s.    0.,    slow 
speed. 

Kester,   self-oiler. 

Commercial,   self-oiler. 

Nowotny,  self-oller. 

C.  &  C,  self-oller,  new  arma- 
ture. 

Commercial,  self-oller. 

Triumph,  self-oiler,  iron-clad. 

Card,   self-oller. 
Mather,  ring  type,  new  arma- 
ture. 

1    25  "       T-H.,   D.   20.  self-oller. 

1    25  "       Jenney.    self-oiler. 

1   30  "       Commercial,   self-oller. 

1    30         "      Rockford    self-oller,   new, 
1    30         "       Edison,  25  K.  W.,  self-oller. 
1    30         "      Gen.  Elec.  M.  P.,  self-oller. 
1   35         "      Jenney.  self-oller. 
1    50  "       T-H..  D.  40,  self-oller. 

1    60         "       Edison,  45  K.  W„  self-oiler. 
1   75         "      Sprngue,  s.  o..  new  armature. 
1   75         ••       Edison,  self-oller. 
1  105 
1  135 


10 

10 

15 

1    18 

1  20 

1  20 

1  20 

1  26 


Crocker-Wheeler,  M.  P.,  s.  o. 
Commercial.   M.   P.,   self-oller. 

stock:    of-  transformers,    meters   and    arc    lamps. 

NOTICE.— All  machlnesare  actually  In  stKk  ready  for  prompt  delivery.    AH  machines  are  ynaranlccd.*'  Write  for  particulars  and  send  for  MONTHLY  BARGAIN  SHEET,  with  net  cash  price. 
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Victor  Turbines  Operating  Dynamos. 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WHITE  FOB  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


WRIGLEY'S 

Steel  Toggle  Bolts, 
Girder  Clamps  and 
Insulated  Arc   Lamp  Ground 

Breakers  With  Glass  Ball  Joint. 


STEEL  GIRDER 
CLAMP. 


The  Standard  Open  Circuit  Batterie- 
of  the  World. 

REND  FOB  OIBOTJLAB  AND  PBI0E9. 

THE  LECLANCHE  BATTERY  CO. 

Ill  In  in  Fast  131<st  St     NY 


..Breakers 


ESTIMATES  GIVEN  ON  SPECIAL  WORK. 

THOS.  WRICLEY, 

300-306  Dearborn  Street,  CHICAGO,  ILL. 


FOR  SALE, 

MOTORS^DYNAMOS. 


1  b.  p. 

2  h.  p. 

2  h.  p. 

3  b-  P- 
3  h-  P- 
5  h-  p. 
5  b.  p. 

5  h-  P- 

6  b.  p. 
7I  b.  p, 

15  h-  p. 
35-lighl, 
50-ligbt, 
65-light. 
80  light, 


Eddy,  220  volts. 
Eddy,  220  volts. 
Kester,  no  volts. 
Westinghou.se,  220  volts. 
Detroit,  220  volts. 
Detroit,  500  volts. 
Rockford,  500  volts. 
Eddy,  220  volts. 
General  Electric,  500  volts. 

Sprague,  220  volts. 
Sprague,  220  volts. 

1 10- volt  Kester. 

no-volt  Rockford. 
no-volt  Siemens  &  Halske. 

no-volt  Bain. 


j  100-light,  no-volt 

1  130-ligbt,  no-volt 

I  150-light,  no-volt 

I  500-light,  no-volt 

i  500-light,  1  io- volt 

tOD. 

'     65-light,  2,000  c.  p.  Western  Elec 

[  trie  Arc. 

I     65  light,  2,000  c, 

j   750-light,  2,000  c. 
Alternator. 
750-light,  2,000  c.  p.  Slattery  Alter- 
nator. 

And  many  others. 


:  Sperry. 
:  M.  P.  Eddy. 
;  Standard. 
;  Mather. 

Thomson-Hous- 


p.  Brush. 

p.  Westinghou.se 


We  Buy,  Sell  and  Exchange  Motors 
and  Dynamos.    Write  us  your  wants. 

Rewinding  and  Repairing. 


PROMPT  SHIPMENTS. 


Aaron  Electric  Co., 

141  S.  CLINTON  STREET,  CHICAGO,  ILL. 


TEL. 469  MAIN. 


REPAIRS 


...    ■   w  K    ... 

EVERYTHING 


We  make  a  Specialty  of 

REBUILDING  MACHINES,  REWINDING 

FIELDS,    TRANSFORMERS 

AND   ARMATURES. 

Commutators  Refilled,  Switchboards  Built. 


ELECTRICAL 

BRUSHES  OF  ALL  KINDS. 


New  and  Modern  Machinery, 
Expert  Mechanics, 

All  Work  Guaranteed. 


SEND  US  YOUR  NEXT  REPAIR  JOB. 

General  Electrical  Repair  Co., 

141   SO.  CLINTON  STREET,  CHICAGO. 
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BECKER  BROS. 


39-43 W.Washington  St., 
CHICAGO,  ILL. 


I    Manufacturers  of  the   ^^      : "                  ""--■' '' "       /-gig  The  Brush  Wears!  j 

!    Celebrated  lEiMioL        ^M     j  j*-         §jfg[          ^         |p:    Not  the  Commutator.  f 

I     Bronze  Woven  Wire             M&ll  &CTlOtt            I      DoesnotcutorScratcn-  I 

I    Gauze    Brushes   for            ■    VI  I%VtlVlf            ft^j  Needs  no  trimming;  | 

Dynamos  and  Motors.                                                                  ™  Flexible  aad  Noiseless.  | 

1     A   BRUSH   THAT  HAS  STOOD  THE  TEST  OF  TIME.    USED  AND  ENDORSED  | 
BY  ELECTRICAL  ENGINEERS  ALL  OVER  THE  WORLD. 

£  X 

Send  for  Descriptive  Circular  and  Price  List.  f 


OUR    FACILITIES     D  C"  D  A       D     XA/ODl^      NOT  EXCELLED 
FOR  ELECTRICAL         iLI       Mil       VV  \J  11  IV     IN   THE  WEST. 


1 

•!•  *»' 

A  Shop  equipped  with  modern  machinery,  employing  skilled  mechanics 

and  using  best  materials  enables  us  to  turn  out  highest  grade  work. 


x 


Armatures,  Fields  and  Transformers  Rewound.     Commutators  Refilled. 

machines  rebuilt.     National  Electric  Parts.  all  work  guaranteed,  i 


I 


Our  Prices  Are  Right. 


NONA/    READY!! 

Western  Electrician's 

LAMP  LIGHTING  SCHEDULE. 


MOONLIGHT  SYSTEM  FOR  1900. 

Liberal  Discount  if  Ordered  in  Large  Quantities.  PRICE,  lO  CENTS. 


ELECTRICIAN     PUBLISHING    COMPANY, 

5IO    Marquette    Building,   Chicago. 
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DO  YOU 
WANT 


CEDAR  POLES 


AND   DO  YOU   WANT  THE  BEST?    IF  SO,  ASK 


O.  W.  FIRKINS  &  CO. 

to  make  you  prices  on  Idaho  Red  Cedar  Poles,  the  best  in  the  world.  They  are  very  straight,  they  are  absolutely 
sound.  No  black  or  rotten  knots.  No  hollow  or  unsound  butts.  They  taper  about  one  inch  in  eight  feet,  have  but 
one-half  inch  of  sap  wood  on  them,  and  they  are  a  thing  of  beauty  rather  than  a  blemish  on  the  city  streets.  We 
cut  and  haul  them  ourselves  and  ship  none  but  perfect  poles.       Address 

0.  W.  FIRKINS  &  CO.  412  Lumber  Exchange,  Minneapolis,  Minn. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  COLONY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 
ESCANABA,  MICH. 
MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Pinconning,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


\A/Kii-t 


Ced 


I 


AND  STREET  RAILWAY  TIES. 


e  PEKKIZO  &  SOIVS,  Daggett,  Mich. 


PRODUCERS. 


R.  H.  LEAVITT, 


MANUFACTURER   OF 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.      GAPRON,  ILL. 


•Si  The 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms. Pole  and 
SwinglngHoods,  HouseBracketsand 
other  Specialties  for  Construction 
Work.— Catalogue  and  Prices  fur- 
nished on  application. 


PL-ATI  IM  KJ  IN/I 
FOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum   Purchased. 
it  A  K  UK  &  CO..  408-414  New  Jersey 

Railroad  Ave..  Newark.  S.  J. 
New  York  Office,  130  Liberty  Street. 


P 


ATENTS. 

GEO    R.  HAMLIN,  Patent  Lawyer 

800  H  St,  N.  W.,  Washington.  D.  C. 

Booklet:  "Information for  Inventors," 

free.  Specialty:  Electrical  Inventions. 


WHAT  HAVE  YOU  TO  MAKE? 

Our  Work  is  First-Class,    Prices  Rea- 
sonable. 

SPIES  &  COMPANY, 

87-80  w.  Van   Surer  St  ,  Chicago,  III. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


ELECTRICAL  BOOKS. 

All    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette,  CHH'.lttO. 


TULT    I  ADPL7CT    A  Kin    DCCT   lD  tn6  worl(i  Is  claimed  of  the 

int  LAhutil   ANU  Btdl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We>  make   the   DBWBY  arm.       "Write  for  prices. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE.  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  80-foot  7*oles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins.  Oak  Pins,    Electrical 
Mouldings.  Oak  Brackets.     Large  stocks  on  hand. 
Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    its?*  WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


5    CEDAR  POLES  .,,, 

1/  WE  C0NTROLTHE0UTPUT0F  CEDAR  OMTHE  LIINEOF-THE  WISCONSIN    \ 

J  S  MICHIGAN  R.R.55  MILES  IN  LENGTHXOVERING  ATERRITORY  OF   * 

t  OVER  4-00  SQUARE  MILES  OF  CEDAR   F0RE5TS.                                     i 

L|  We  HAVE  A  LARGE  STOCK  OF  ALL  SIZES  FOR  PROMPT  SHU  .  , 

^  NOTE'.  OUR  QUOTATIONS  ARE  BASED  ON  ACTUAL  $T0CK  ON  HAN  D-    - 

I  C.H.WORCESTER&CO.KOSS.MICH.  i 


TELEPHONE  POLES. 

I  have  tile  following  poles  for  sale, 
and  can  ship  immediately. 

25  ft.,  5,  6  and  7  inch  tops 4,000 

30  ft.,  6  and  7  inch  tops 3,000 

35  ft,  6  and  7  inch  tops 2,000 

40  ft.,  6  and  7  inch  tops 1,600 

45  ft.,  7  inch  tops 1,400 

50  ft.,  7  inch  tops 800 

55  ft.,  7  inch  tops 600 

60  ft,  7  and  8  inch  tops 400 

65  ft.,  7  and  8  inch  tops 50 

Inspection  Guaranteed.  Write  for  prices. 

F.  X.  CARROIX, 
Traverse  City.  -  Mich. 

KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  ^5F"Send  for  one. 

Mathias  Klein  &  Son, 

67-89  W.  VAN  BUREN  STREET.  CHICAGO. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  lor  HARD-DRAWN  COPPER 

WIRE,  all  sizes.    FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

THE  D.  MclNTIRE  CO.,  13  X  15  Franklin  St., 

NEWARK,    N.  J. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAti!:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
2S°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  1  cell.  300 
ampere  hours;  for  No.  fl  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  TvSt 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  York. 

Western  Representative, 
George  W.  Patterson,  1533  Marquette  Bldg,  Chicago,  III 
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KELLOGG 

Switchboard  and 
Supply  Co., 


TELEPHONE  MULTIPLE  SWITCHBOARDS  AND 
SUBSCRIBERS'  STATION  APPARATUS. 


Factory  and  Offices:  Congress  and  Green  Streets, 

CHICAGO,  1 


4> 


4, 


||  WMMMIJ        WWBB  *J 

T  ♦  m     m        m  J  l  & 

t  ♦  ♦  * 

MANUFACTURERS  OF I  J 

4> 


4> 


+ 

4» 


* 


Telephone  Exchanges  Installed  Complete,  Central  Energy  System,  Super- 
visory Lamp  Signals.   Owners  of  Kellogg  Divided  Exchange  Patents 

AND  ONE  HUNDRED  AND  FORTY  OTHER  TELEPHONE  PATENTS. 

4- 

'hfi  I  arafist  Tplpnhnrm  Xwitnhhnarri  in  the  WnrlH 


.  The  Largest  Telephone  Switchboard  in  the  World 

-i-   I  was    manufactured  and  installed   by  11s  for  the   KINLOCH  TELEPHONE  CO.  in  St.  Louis, 

Ho.    PRESENT  EQUIPMENT  is  8,800  LINES  with  a  CAPACITY  for  20,000  LINES.    Built  * 

2  4  and  operated  under  Kellogg  Divided  Exchange  Patents.      We  have  installed  or  are  now  in- 

stalling the  following  multiple  switchboards  for  independent  exchanges:  CLEVELAND, 
OHIO,  PITTSBURG,  PA.,  INDIANAPOLIS,    IND.,   BALTIMORE,    DID.,    ANDERSON,    IND.,  J  i 

4-  ♦  COLUMBUS,  OHIO,  WILKESBARRE,  PA.,  and  others. 


4> 


4> 


* 

* 
* 
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FINETELEPHONEEQUIPMENT 


Exchanges  and  Interior  Systems. 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 

SOLE  MANUFACTURERS 


\A/.    &    O. 


COAL    GRAIN    MICROPHONE 
BIPOLAR   RECEIVER. 


+ 


4> 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made   a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 

A  j1     1      ■  •  T     I     —  L  fl  Transmitters  and    Receivers  a  Specialty. 

Swedish-American  telephone  lo.,  eso-esa  wells  st.chicaco. 


K0K0M0  TELEPHONES 

SIMCAIv    F^OR    THEMSELVES, 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  ind.,  u.  S.  A. 


STERLING  ELECTRIC  CO., 

EXCLUSIVE    MANUFACTURERS    OF 

Bell-Style  Telephone  Apparatus 

FOR  THE  IX  l»ll-I.M>l:\T  FIELD. 

Main  Office  and  Factory  at     LAFAYETTE,    IND.     Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 

THE  COLUMBIA  ELECTRIC  &  MFG.  CO, 

79    5th    Avenue,    Chicago, 


Telephone  Switchboards,  Telephone  Supplies,  Electrical  Specialties. 


Send  for 
Catalog. 


?'•" 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  SPlllne  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protect  d  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stroml>erg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
(IBTMTALOd.  CHICAGO,  U.  S.  A. 


TotheTelephone  Companies. 


THE  ROLFE 
PROTECTORS  AND 
CABLE  HEADS, 

Endorsed  by  the  National  Board  of  Fire 
Underwriters,  are  now  manufactured 
under  the  Rolfe  &  Barrett  Patents  exclu- 
sively by  EUREKA  ELECTRIC  CO.,  manu- 
facturers of  High  Grade  Switchboards, 
Telephones,  Cable  Heads  and  Protectors. 
Get  our  catalogue  illustrating  our  full 
line. 


EUREKA  ELECTRIC  C0.,S.r„*:  CHICAGO,  ILLU.S.  A. 


MANHATTAN  ELECTRICAL  SUPPLY  CO.,  ""SK^EE?"- 


1.000,000  sold  during   the 
past  twelve  months. 


nesco  Dry  Battery. 

Acknowledged  the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size,  2»/,x6ii 

We  make  all  slzea, 


Telephone  Receivers. 

W 'fljj 

Hard  Kubber,  each »I.2fi 


Battery  Zincs. 

We  have  purchased  the  plant  of  the  Carr 
MoUl  Company  and  can  furnish  the  Carr  com- 
posite zincs  In  all  forms  and  quality  heretofore 
supplied  by  that  company. 


1'rlce $6.00 

We  make  a  number  of  different  styles. 


Telephone    Outfit, 
No.  14, 

Willi  our  high-grade  chi 
bon  transmitter,  whl»M 
will  be  s*-nt  on  approve 
to  responsible  parties. 

Price,  with  two  cells  Me>- 
co  Dry  II  tttery,  $9.00. 


Alarm  Clock  Outfit,  No.  itf. 


Price,  OutQt  $3.75 

1 '       Clock  only 2  25 


Pony   Telephone   Receiver. 


Retail  price,  90  cents, 


Dfttmar   Pocket   Bat- 
tery Gauge. 

Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.50. 


Desk  Telephone    Outfit, 

No    ii. 


We  make  a  dozen  differ- 
ent lelephone  Outfits. 


Iron  Box  Bells,  No.  97. 


I2W.3,  3H  and  4  Inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities. 
We  MANUFACTURE  a  large  percentage  of  the  goods  found  in  our  catalogue. 

MANHATTAN  ELECTRICAL  SUPPLY  CO., 


Catalogue  No.  11— Now  Ready. 


32  CORTLANDT  STREET, 
NEW    YORK. 
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STILL  ANOTHER  OF  OUR  SPECIALTIES. 


NEW  CATALOGUE 
NOW  READY. 


INK  WRITING 
REGISTER, 

Formerly  known  as  the  Greeley  Ink 
Writing  Register, 

For    Police,  Fire  Alarm  and 

District  Telegraph,  or  any 

Special  Purpose. 

MADE  IN  SINGLE  AND  MULTIPLE  PEN. 

We  carry  all  parts  of  this  Register 

in  stock,  such  as 


Ink  Wheels,   Ink  Pads,   Main 

OUR  ELECTRICAL  LABORATORY 
MODERN  APPARATUS  FOR 


Springs,  Winding  Keys,  Etc. 

IS  EQUIPPED  WITH  THE  MOST 
DELICATE  TESTING,  ETC. 

FOOTE,  PIERSON  &  CO.,  New  York, 

-Manufacturers  of  Electrical  Goods. 

NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300.000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
efficiency  of  our  apparatus  to  be  of  the  highest  grads 
and  agree  to  defend,  at  our  own  expense,  any  action  at 

I  law  which  may  be  brought  against  or/R 

I  patrons  on   alleged  Infringement  of 

I  patents  owing  to  the  use  of  our  Instru- 

I  ments, 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a  Shortage. 


NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  63-75  frankfqrtst.,  OHIO. 


THE  MOON  FUSE  TERMINAL 


Has  been  adopted  by 
the  Largest  Independ- 
ent   Exchanges 

In  the 
United 
States. 

We  invite  you  to  look 
into  ITS   MERITS. 


Superior    construction. 


Simplicity    of    testing. 


Low  cost  of    mainten- 
ance. 


Fuse  Terminal  with  Cover 
Removed. 


Equal  to  any  emer- 
gency. 


Send  for  Descriptive  Circular. 


Fuse  Terminal  with  Outer    Cas- 
ing Open. 


THE  MOON  MANUFACTURING  CO., 

43  to  49  S.  Canal  Street,  CHICAGO. 

PHOENIX 


We  Are  Still  Doing  Business 

at  the  old  stand,  and  desire  to  announce  to 
the  trade  that  we  are  running  full  time  and 
manufacturing  and  selling  everything  in  the 
battery  and  specialty  line. 

We  have  discontinued  the  manufacture  of 
electric  light  carbons  and  street  railway 
motor  brushes  of  every  description. 

Our  products  ARE  THE  BEST. 

Our  facilities  are  UNSURPASSED. 

We  are  in  a  position  to  MAKE  PRICES  to 
meet  the  requirements  of  the  times  or  COM- 
PETITION of  the  World. 

Our  stock  is  complete,  and  we  solicit 
your  business. 

Phoenix  Battery  Mfc.  Co., 

ST.     I-OUIS,     IVIO. 
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CABLE  DISTRIBUTING 


BOARDS 


Combining  screw  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  10c.  per  line. 


CROSS  CONNECTING  BOARDS, 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  o^in-  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs.  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


F.  BISSELL  &  CO., 

TOLEDO,  O., 

Makers  of 

Telephone  Specialties, 

Jobbers  ofTelephoheahdElectric- 
al  Supplies. 


WRITE 
TO 


160   Congress  St. 

BOSTON, 


MURDOCK  &  CO., 

"STAR"  RECEIVER. 


For  their 

prices 

on  their  new 


Western  Telephone  Construction  Co., 

250-S54  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers   of- 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISONZWIS., 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOGUE. 


STURTEYAtfT 
GENERATING  SETS 


In  loo  types  and  sijes. 
High  speed,  and  high  grade. 
"We  build  both  engine  &generator. 
Send  for  Bulletin  G. 


B^F.STURTEVANT  CO.  BOSTON. 

XEW  YOUK  •  VHILA.TJEL.PMIA  •  CHICAGO  ■  LONDON- 


SP£C/AL 


vMmmSm 


Toy  7elrpKo-nf  «nii  EUetnca.) 

Corxst^t.tlOho)  cmv  a«s«ri»ti'oTv, 

Qjross^rTns,  |it»S,  Jrn.cK't'Ts ( 
CftUf  ft.Y\c\Trrmiii<il'P6^.CA,. 
L  m  eme-n'sloo )  ji  ox  c  J, 
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THE  ORATOR. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
Styles.  They  are  Conven- 
ient, Durable  and  tbe  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  well  at 
first,  hut  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  Is  quite  an- 
other problem. 

The  ORATOR  will. 
JIANUFACTUBED  BY 

The  RAWSON  ELECTRIC  CO., 

ELYRIA,  O.,  U.S.  A. 


TO  BE 


UPTODATE 


in  the  equipment 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  in  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  colls,  Induction  colls, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOOIS.  MO. 
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THE  VIADUCT  CO. 

OF    BALTIMORE 

are  making  more  telephones   than  ever;   it  has   the  largest  plant. 

The  six  thousand  and  over  MAGNETO  BELLS  used  by  the 
Kinloch  Telephone  Company  of  St.  Louis  were  made  by  this  com- 
pany, and  are  of  its  standard  celebrated  style  known  the  world  over. 

You  make  no  mistake  in  ordering  telephone  apparatus  from 
this   company. 

More  District  Telegraph  Messenger  Boxes  are  made  by  it  than 
all  other  manufacturers  combined,  and  it  is  the  pioneer  in  this  line, 
having  been  continuously  making  them  since  1871,  and  in  manu- 
facturing Telephone  Apparatus  since  1878. 


CORRESPONDENCE  SOLICITED. 


SEND    FOR    1900   CATALOGUE. 


VIADUCT  MANUFACTURING  COMPANY,    -   Baltimore,  Md. 


ESTABLISHED    ' 


NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1 105  Pine  St.. 
ST.  LOUIS,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  "West.  Write 
forcatalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


FOR 


Wounds 

AND 

Burns. 


Vitog  en  has  provedvery 
successful  for  treating 
electrical  burns.  A  great 
many  electricians  keep  it 
constantly  at  hand,  as  a 
burn  is  liable  to  come 
at  any  time.  After  once 
trying  Vitogen,  you  would 
not  be  without  it. 


Sold  by  druggists  or  mailed  on  re- 
ceipt of  price;  2oz.,50c;  4oz.,  $1.00. 
Canadian  price:  2  oz.,  60c. ,  4  oz.,  $1.20 


%\tS.n9  THE  G.  F.  HARVEY  CO.,  Saratoga  Springs,  N.  Y.,  U.  S.  A. 

Canadian  Branch,  Mille  Roches,  Ont.,  Kbzab  &  Bennett,  Agents. 


HIGHEST    GRAPE 
TELEPHONES 

And 

SUPPLIES 

AT    PRICES    THAT 

BEAT  ALL  COMPETITORS 

LET   US  TELL    YOU    WHy    WE 
can  StLL    OUR    Goods   So 

CHEAP.     WP     FURMISH     A/WV- 
THIWC     USED    IK     TELCPONE 
WORK.     GET    OUR    DESCRIP- 
TIVE    CATALOG.     FREE     ON 

ioMllU' TlVEPHONt  **' 

SUPPLY  GO. 

5b-5^-AVE.,   CHICAGO, 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  3-f-lbs.  spools  (91  lbs.  total)  of 

No. 36  single  silk-covered  wire  will  costyou 
|243net  at  50 ,  10,  10,  5  off  list ;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohmtr:dging-bell  magnets.  Tour 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  o£  your 
own  1,000  magnets  finished  at  factory,  82i8. 


The  above  box  contains  1,000  "Dup  ex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 

I387IHST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE   EDISON   LALANDE    BATTERIES. 


LIGHT 

WEIGHT 

AND 
LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


FULL     tESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON   MANUFACTURING  COMPANY, 

135  FIFTH  AVENUE,   NEW  YORK. 


THOMAS   A.    EDISON,   PROPRIETOR. 


The  Two  Standards  of  the  World. 

"NEW  STANDARD" 

Dry  Battery  is  Standard  of  U.  S. 
Navy,  and  Standard  Dry  Cell  of  the 
World  for  Telephones,  Electro-Med- 
ical Apparatus,  House  Bells,  Cas 
Lighting,  Etc.,  Etc. 

Please  Send   for  New  Booklet— "Some  Facts 
about  Batteries." 

\  a  1 1 1    i    iaivji    nA/^ur  Inventor  #  Sole  Manufacturer, 
W  I  L-  L. 1 A I VI    nUUMLjNew  York  and  London,  England. 
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AND    THE 


WASHBURN  &  MOEN  DEPARTMENT 


CHICAGO. 


NEW  YORK. 
MANUFACTUR     RS   OF.... 


SAN  FRANCI8CO. 


OF"     EVERY     DESCRIPTION. 


TrOlleV  Wire.   Round>  "Figure  8,"  or  any  other  special 
*  shape. 

Weatherproof  Feeder  Wires.  <soiid.> 

Mncrnpt    Wires    Asbestos  and  cotton  covered;  also  sln- 
ma6'   c  ■■«.»■  g|Cordoub|e  Cotton  covered,  Round, 

Square  or  Rectaneular. 
Insulated  Wires     Twisted    for   Street    Railway,    Tele- 
*  phoneandfor  general  signal  service. 

W.  &  M.  "Crown"  Rubber  Wire  °f,  exception- 

«^^— ^^^— ^^^  3  i  i  y      n  i  g  n 

grade— for  h  igh-  voltage  electric  liehti  ng. 

■Tlnho"  Ruhhpr  Wirp   'or   low-voltage    work.      Our 

CIOt>e       **UDDCr  w,re    "Crown"  and  "Clobe"  wires 

both  conform  to  the  New  National  Electrical  Code  .  tandard. 


"Crown"  Cables,  lead  covered. for  underground 

— ■  service. 

Office  Wire. 
Annunciator  Wire. 

Car  Wire.   "Crown'r     Rubber-covered     stranded.      Made 
specially  for  wiring  Cars..  Cotton  or  paper  wind 
over  conductor  to  facilitate  the  making  of  joint  and   pre- 
venting the  Rubber  adhering  to  strands. 

Armature  Binding:  Wires. 

Feeder    Cables.    Bare  or  insulated,  up  to  2,000,0000. 
M.  Capacity. 

Lamp  Cord. 


High  Grade  W.  &  M.  Double  Galvanized  Telegraph  and  Telephone  Wires. 

Our  "EXTRA      .  B."  "B.  B."  and  "Steel  "  are  the  worldes  standard  in  their  respective  grades. 

Our  Span  Wires,  Guard  and  Guy  Wires  ■■*  most  hwwiw  galvanized,  unequaiedfor 

vrui    wpun     "  "voi     ^***"'"    "■■"■ J^  efficiency,  strength  and  durability. 


PERFECT 


SOLID  OR 
FLEXIBLE. 


ELECTRICALLY 


AND 


MECHANICALLY, 

One  man  can  apply  two  "Crown" 
Bonds  in  same  time  required  to 


The  saving  thus  effected  will  in 
many  cases  equal  the  price  of  the 
Bonds. 

The  number  of  "Crown"  Rail 
Bonds  sold  annually  is  undoubtedly 
greater  than  the  combined  sales  of 
all  other  makes  of  Rail   Bonds 


MOST 

EASILY 

APPLIED. 


ALWAYS  FULLY 
UP  TO  SIZE. 


333222  xxxxixxxxxxxxxxxxxxxxxinxii  tt.  h 
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All  Under  One  Contract. 


Interior  View  of  Power  Plant  of  Chicago  &  Milwaukee  Electric  Railway.     This  plant  supplies  power  for  the  twenty-seven-mile  line  extending 

between  Evanston  and  Waukegan,  111. 

This  Road  was  Built  by  the  Arnold  Electric   Power  Station  Company  under  the 

Following  Circumstances: 

1.  We  considered  the  conditions  and  worked  out  a  comprehensive  scheme  of  generation  and  distribution. 

2.  We  submitted  plans,  specifications  and  proposition  covering  the  entire  system. 

3.  We  took  the  contract  for  everything  (excepting  track  and  rolling  stock).  This  contract  included  the  power  plant,  three- 

phase  transmission  line,  rotary  converters,  cooling  reservoir,  sub-stations,  storage-battery  auxiliaries,  overhead    work, 
etc.,  etc.      The  engines  and  generators  are  connected  by  means  of  the 


a 


ARNOLD  SYSTEM''  AND  ARNOLD  MAGNETIC  CLUTCHES 


4.     We  guaranteed  the  efficiency  and  operation  of  the  entire  system. 

Send  for  Souvenir  Booklet,  "Along  the  North  Shore,"  and  a  description  of  this  up-to-date  electric  road. 

The  Arnold  Electric  Power  Station  Company  is  prepared  to  submit  plans  and  propositions  upon  complete  electric 
properties,  and  is  further  willing  to  include  in  its  contract  a  guarantee  covering  the  operation  and  efficiency  of  the  complete 
plants  which  it  builds.  It  is  not  connected  with  any  manufacturing  company  and  is  therefore  free  to  buy  any  make  of 
apparatus  desired  by  the  purchaser  which  is  suited  to  a  given  condition. 


Arnold  Electric  Power  Station  Company, 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO, 
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THE 


t         ESTABLISHED  1871.        % 

j.  .j. 


BLAKELY  PRINTING  CO 


PBINTEBS  OF 

Bancroft's 
Illustrated 
"Book.,  of 
the..  Fair" 


and  the 


"Book 

of  Wealth." 


The  two  most  expen- 
sive books  ever  bub- 
lished,  ranging  from 
$1,000  to  $2,500  ber 
coby. 


PCINTtBS  or  Tttt 


Western 
Electrician. 


126  132  MARKET  ST CHICAGO. 

Specialties  in  Color  Work,  Half -Tones,  Catalogue  and  other  High-Class  Printing. 
Largest  Newsbaber  and  Periodical  Publishing  House  in  America. 
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THE  UNITED  ELECTRIC  IMPROVEMENT  CO. 

Office  and  Works:  19th  and  Allegheny  Avenue, 
PHILADELPHIA,   PA. 

MANUFACTURERS  OF 

Direct  and  Alternating  Current  Apparatus  for  Lighting 
and  Transmission  of  Power. 

High=Grade   Incandescent   Lamps 

^  FOR  ANY  SERVICE. 


SEND  FOR  SAMPLES  OF  OUR  NEW  SERIES  LAMPS. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-50  Honadnock  Bldff.,  *    Chicago. 


LIT  BY  ELECTRICITY 


tie:  AN  ORNAMENT 
TO  THE  STOVE.   Endorsed  by 


NO  MORE  MATCHES  for  the 

children  10  play  with 


Advance  Specialty  Co. 
119  Laballe  St..  Chic 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Price,   IO  0©:n/ts. 
Catalogue  of  mechanical  and  electrical  hooks 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 
MOMarque'te  Bldg.,  Chicago 


A  VALUABLE  NEW  WORK. 

ELECTRICIANS'    HANDY=BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M-,  Teacher  of  Electricity,  Brown  University, 

Providence,  R.  I. 

Compiled  by  £.  T.  BUSIER,  2d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  Sylvanus  P.  Thompson,  Kapp,  Allsop.  Munroe  and  Jamieson, 

Watson,  Bottone,  Bonney,  Watt,   Poole,  Trevert,  Haskins, 

lor  row  and  Reid,  and  others. 

This  book  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  Insulating 

Materials  and  Varnishes,  Electro-Plating  Solutions,  etc.    Tells  bow  to  make  Electric  Batteries, 

Bells,  Teiephone,  Motors,  Dynamos,  Induction  Coils,  Influence  and  Static  Machines,  ^tc.    t-iives 

formulae  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.    Contains  many 

Rules,  Tables,  Data,  etc.    In  fact  it  is  almost  a  complete  cyclopaedia  of  Electricity.    It  is  neatly 

bound  and  of  a  convenient  size  to  be  carried  in  the  pocket  for  handy  reference. 

CONTENTS. 


History. 

Theory. 

Measurements.    (Electric  and  Magnetic.) 

Electric  Batteries. 

Electro-Chemist  ry  and  Metallurgy. 

The  Telegraph  and  Telephone. 

Dynamos  and  Motors. 

Management  of  Dynamos  and  Motors. 


9.  Electric  Lighting. 

10.  Transformers. 

11.  Wiring  for  Electric  Power. 

12.  Wiring  for  Bell  Fitting  and  Gas  Lighting 

13.  Electric  Railways. 

14.  Miscellaneous. 

15.  Useful  Tables. 

16.  Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  illustrations. 

PRICE,   CLOTH,    ONLY  $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,      510  Marpette  Bliig,     CHICAGO 


SOUTH 


fRANK-J-RECD; 
-W-H+lcDOC  I  -  CHflSrt-DOCKWm- 

■  CHICAGO- 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  St.,  New  York. 


I        CHICAGO: 
)  320  Dearborn  St. 


BOSTON: 
134CongrossSt. 


SAN  FRANCISCO: 

71  Flood  Building. 


: 


BULLOCK 

RAILWAY    GENERATORS 


FULLY    DESCRIBED    IN 

Bulletin    No.   2234. 


80C  ■  A  Bullock  Railway  Oehlratoi! 


BULLOCK  ELECTRIC  MFG.  CO., 

CINCINNATI,  OHIO,  U.  S.  A. 

— — — — — — «——tt—»— —————— ———•— «—»——— •*••••••••%•— **•—•**— —————— * * 
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ENGRAVED  I  FRANKLIN 


Yes!    Have  them  engraved  by  the  "FRANKLIN"  if  you  want  printing  plates  by  any  process  that  will 
contain  the  qnalities  necessary  to  make  the  printed  illustration 


F»IM 


HING. 


IN 


AH  these  are  characteristics  ot  our  plates.    Let  us    send   you    samples  of  work    bearing    directly    on 

what  you  need-  they  will  reveal  the  possibilities. 


FRANKLIN 


ENGRAVING  AND 
ELEGTROTYPING 


COMPANY 


141-351     I 

CH! 


RBORN 

GO,    U. 


PERSONS  CONTEMPLATING  A  TRIP 
TO  THE 

NORTHWESTERN  ELECTRICAL 
CONVENTION 

To  be  held  at 

MILWAUKEE,  JAN.  17-18-19,  1900, 

SHOULD  SEE  THAT  THEIR 
TICKETS  READ 


VIA 


THE  LAKE  SHORE  ROOTE 
EXPRESS  TRAIN  SERVICE 


rfP 


BETWEEN 


DHTlMYfliSfr 


CHICAGO  AND  MILWAUKEE 

At  frequent  and  convenient  hours. 
For  tickets,  rates  and  full  informa- 
tion, apply  at  ticket  offices 

193  CLARK  STREET  AND 

WELLS  STREET  STATION. 
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Engines 

Unequaled  for  electric  service, 
with  many  points  of  superior- 
ity; AUTOMATIC  and  economical 
oiling,  superior  adjustment  of 
main  bearings,  connecting  rod 
and  other  wearing  parts;  sim- 
plest and  best  governor;  finest 
materials  and  workmanship. 
For  particulars  write 

THE  BALL  ENGINE  CO., 

Erie,  Penna.,  U.  S.  A. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


SMALL  SPRINGS 

OF   EVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 
\kst*bushi:i>  *S7  BRfvSTOL,    CONN.,   U.S.A. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


Nail 
Heads. 

Get  our  Prices  on 
this  and  other 
Specialties. 


CLAY  ELECTRIC  &  MFG.  CO., 

210  Illinois  St.,  CHICAGO. 


I  EUGENE  LGiYen!r?? 

•  *  to  each  person  Interested   in    J 

•  CI  CI     ll'C  *  Scribing    to   the     Eugene  j 

•  PIP  I  II  ^  1  Field  Monument  Souvenir  J 
t  I  IkhU  W  J  Fund.  Subscribe  any  amount  j 
j  ■»  4%  ^m  ■■  f\  *  desired.  Subscripts 


POEMS* 
A  $7.00 


'  THEB 


n-  » 


41.00  will  entitle  donor  to 
daintily  artistic  volume 

-    -  Field  Flowers" 

PI      fill     *    Moth    bound,    8zU).    as    ft 
bTB    f       II      II     J    certificate  of   subscription  to 
t'    ■  ■  ^J  "    •   fund.     Book  contains  a  selec- 
■m  49.  4*  mm  ;    tion  of  Field's  best  and  most 

■111  5   representative  works  and  i* 

uUUIl  1   reidy  for  delivery. 

-    »^w-m  j  But  for  the  noble  eoctri- 

of  thecenrury  *  botion  of  the  world's  greatest 
idsoraely  Illus-  t  artists  this  book  could  not  j 
trated  by  thirty-  *  have  been  manufactured  for  ♦ 
two  of  the  World's   2  less  than  |7.00.  1 

Greatest  Artists.       J  Tbe  Fund  created  Is  dl-  * 

vlded  equally  between  tbe  family  of  tbe  late  Eugene  Field  X 
and  the  Fund  for  the  building  of  a  monument  to  the  mem-  I 
orv  of  the  beloved  po'-t  -.f  childhood.    Address 
EOGENB  FIELD  MONUMENT  SOUVENIR  FUND,  | 
Also  at  Beok  Stores)  160  Monroe  St.,  Chlca|*      j 

If  yon  also  wish  to  send  postage,  enclose  10  cts. 


heg.trade marks  The Phosphor  Bronze  SmeltingCo.Iimited, 
i  2200  washington  ave.,philadelphia. 
\     'ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

_        I  INGOTS.CASTINGS, WIRE, P0DS,SHEETS, etc. 

'tmm&JkmjA  " — DELTA    METAL 

'v>£lVv  1    CASTINGS,  STAMPINGS  «nd  F0RGINGS 

S.  ORIGINAL  and  Sole  Makers  in  the  U.S. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY, 

B10  Marquette  Bldg.,  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  post 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Established 
..1891.. 


TRIUMPH  ELECTRIC  CO. 


Cincinnati, 
..Ohio.. 


RAILWAY  GENERATORS 

...AND 

STATIONARY  MOTORS. 


FOUR, 
SIX  and 
EIGHT 
POLE. 


Two  and 

Three 

Bearing, 

Belted  and 

Direct 

Connected. 


Railway  Generators 


AT 


MADISON,  IND. 
WATERLOO,  IOWA. 
0W0SS0,  MICH. 

OTTAWA,  ILL. 
HOLLAND,  MICH. 


AND 


2,000 

OTHER 
USERS. 


LAMINATED    POLES-BAR    WOUND    ARMATURES. 

GATES  &   RANDOLPH, 

WESTERIM      MANAGERS, 

13  Monadnock  Block,  CHICAGO,  ILL. 


xl 
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Rotary  Converters* 


Westinghouse  Rotary  Converter. 


Westinghouse  Electric  &  Mfg.  Co., 


Pittsburg;,  Pa. 


Canada,  Ahcarn  &  Soper,  Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniif  &  Co.,  City  of  Mexico.  Westing- 
house  Electric  Co.,  Ltd.,  32  Victoria  St., 
London,  S.  W.,  England. 


OFFICES: 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma.'Washington.  Denver,  Mountain 
Electric  Co. 


January  6,  1900 


WESTERN'    ELECTRICIAN 


:<!»S»KObC«8C8M«3C8K«8K»»3&C8^^ 


FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED.) 


THE  "WOOD"  SYSTEMS  FOR  LIGHT 

AND  POWER. 


Belt    Driven,    300    K.  W.,    500    R.    P.    M. 


WE  MANUFACTURE  ALL  KINDS  OF  ELEC- 
TRICAL APPARATUS. 


LITERATURE    SENT    UPON    APPLICATION. 


MAIN  OFFICE  AND   FACTORY, 


FORT  WAYNE 


INDIANA,  U.  S.  A. 


0£«*X><<<<<<<<<^C*»aC9M^ 


[AN 


January  6,  1900 


TWO  BALLS 

ADJUSTER. 

Take    your    UrIiI  wi 

It;     do 


AGENTS  In  Lcndon.  Ptrit.  Srdne,. 

NSW..  Tokio  ind  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 


M.I.VOUGHT.Ws.CRu' 


CROSSE. 

S.  A. 


AMERICAN"  SST 

ARE   THE   8EST.    Sand  lor  dlicrlptlo  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

ist  o  mi  I74S.  Clinton  St..  Chicago.  Ill, 


Till'.   1  It  in  IH.  H  OF  Oil.  0.\  IIKITS  OVERCOME  BY 

Oil  Extracting  Powder, 

MANUFACTURED  SOLELY   BY 


:iuv  b- -its  get  oil  on  them,  which  lessens  their  driving  power  by  causing  them  to  slip, 
■  send  them  to  some  place  to  have  the  oil  extracted  Is  expensive,  and 
ve,  to  be  used  while  this  Is  beloc  done. 

ttnK  rowder  whloh  can  bo  applied  to  the  belt  while  It  Is  run- 
he  oil  and  leaves  the  belt  In  nice,  dry  condition.    This  can  be 
i>s  ol  time  or  the  use  of  the  belt    It  also  lengthens  the  life  of 
tie  oil  If  used  as  directed. 
:  i  p  In  10  and  25  pound  cans. 

Price,  30  Cents  per  Pound. 

SHULTZ  BELTING  COMPANY, 


It  can  be  had  from  our  agents. 


ST.  LOUIS,  MO. 


VULCANIZEDFIBRE. 


Highest  grades  for  electrical  insulation  and  mrfhaniral 
tubes,  rods  and  special  shapes.    Catalogues  and  samp] 


in  sheet*, 
on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


the  "TEMPLE 

CARBON 

BRUSH    HOLDER. 


GUARANTEED 


TO         \  90*  Commutator  i 
SAVE  '/  75?  Brush  j 


Wear. 


Send 


led  lo  replace  copper 
brushes    on     dynamos     and 

ue  and  earn  any  current. 

ITISSSU-ESS 


■■'  nott  In  t  Ofl    Hauc'   Trial  '  A  *et  of  brushes  thai  can  be  applied 
,ri  ,  UU  Vujo    111(11  >  to  your  machine    in    3d   minutes. 

SS3&  *..«*»—*  CLAY  ELECTRIC  &  MFG.  CO.,  ""SaSSS."- 


l££££*£*;feft£££i  &&&&&&&&&&&im 


Black  Diamond  File  Works  s 


4, 
4, 
4, 
4, 
4, 
4, 
4, 
4, 
4, 
4, 

**  Ol  B  GOODS  ABB  OS  SALE  IN  EVERY'  LEADING    IIAKt.M  A  ICK  1- 
4l  STOKE  IN  THE  UNITED  STATES  ANI>  CANADA.  Jfr 


G.  &  H.  BARNETT  COMPANY, 


PA. 


PENNY-WISE 


-AND- 


Dollar-Foolish? 


IM 


I   can't    help  but  see    the    saving   in    filtering 
your  oil   correctly.     Don't  take  our  word  for   it.     Let  us 
send    vim    one    of    our  filters    on    thirty     day's     trial     for 
own  inspection.     ISN'T  THAT  FAIR? 

There's  Only  One  Perfect  Oil  Filter, 

THAT'S   OURS. 

If  this  was  not  the  case,  it  would  not  pay  us  to  send  them 
out  on  trial. 


\>VFtr 


IAY. 


Peoria  Automatic  Filter  Co., 

309  MAIN  STREET,  PEORIA,  ILL 


4, 

JSj  PHILADELPHIA, 

THE  NEW  STYLE 

Paragon  Bail-Bearing 
Speed  Indicator, 

With  Extra  Coniact  Point  for  Wide  Deep  Centers. 

A  PERFECT  MACHINE. 

ACCURATE  AS  A 

WATCH. 


con- 
structed revolution  counter  ever 
produced.      Theoretically   ■ 

id  practically  accurate  cind 
dependable,      1 1^   rei  ■     tin 

absolutely  true,  because— from    he  na  n       ictl   i 

.  u I «b- grade   Ind    a 

. 

i  manufacturer,  enghm  er,  Ian  usli 

power  the  PARAGON  SPEED  INDICATOR  will  i 

great  value.    By  Itsu*    hi      b     i    ■ ■  ■  ■  

of  the  main  driving  shaft  and  thosi         Lbi      liaftsdrl     a  b]   h   am    .vbi    bi Is rework- 
ing without  Intermediate  loss  und  waste  ol  power,  can  be  determined;  and  the  etermtae 

this  fact  with  accuracy  will.  In  one  year,  save  one  hundred  tlnv     thi  ndlcator. 

The  PARAGON  faces  a  whole  world  full  ot  low-priced,  Inaccurate  and  unrel  able  Speed 
Indicators.    Hoonewto  prleefora  PARAGON  will  ever  doubt   what    tb 

dollars  were  paid  for. 

THE  INDICATOR,  together  with  lu  equipment  and  oni  Point  for  tokliiK 

1 1  o(  Ride  deep  centers,  W  packed  in  Solid  Leather  Plush  Lined  Case    6      Inch*     o   -    ::■■ 

Inches  wide  and  \'i  inches  deep.    lis  weight  Including  equipment  is  14  Ouna 

FOR  PRICES,  ETC.,  ADDRESS, 

WM.  T.  LINTNER, 

GLOVERSVILLE,  N.  Y.,  U.  S.  A. 


$3  per  Annum. 


Oopyripht,  l»o,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


10  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO,  JANUARY  13,  1900. 


Ko.  2 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMAR'SC. 


"  "h  "r  ShixsonGENT'    SimPlex  Electrical  Com  pa  ny, 

1 137  Morudnock  Block,  CHICAGO.  75-31   Cornh  III,  BOSTO  N ,  M  AS8. 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STANDARD  FOR 

RIBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  wt^v  Wires. 
THE  OKONITE  CO.,  Ltd. 


H.  Durant  Chee»er.  I  ««n»gers. 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodgins.  Secy. 


MOR 


"Crown"Rail  Bonds 


thttn   all   other   styles  of  Rail   Bonds  co 


Perfect— Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBVRN  &  MOBN  Dept., 

American  Steel  k  Wire  Co., 

Tbe  Rookery.  CHICAGO,  ILL. 


Queen  &  Co., 

1012  Chestnut  St..  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


CARGENT  &  LUNDY, 


Engineers, 


13    AND     15     MONADNOCK     BLOCK,      CHICAGO. 
FREDERICK  SARGENT.  A.  D.  Ll'XDY. 


Tie  Only  Fire  Detects  Gel  in  tee  forll 

Every  Fractional  Part  of  which  is  continuously  Thermostatic,  and  designed  faf 
all  Interior  Electric  Wiring  Adaptations.  It  lights  tbe  gas!  Rings  the  door  bells!  H 
automatically  notifies  of  fire  and  indicates  that  burglars  are  at  work,  all  in  one  install* 


Fusible  Core  ntaalflr  tbrosgboet  the  cable  Is 

Immediately  ahort-cTrcntted  an  any  Interrns* 
(ton  by  Fire  or  Thief,  Accident  or  lotenttoi. 


Why  use  dormant  wire*! 
£2  The  Montauk  Automatic 
Thermostatic  Electric  Ca- 
bles are  as  sensitive  to  heal 
or  tire  as  the  nervous  systeai 
of  a  human  being  is  to  th« 
touch  of  Same. 

Write  for  descriptive  mat- 


ter.   Call  and  see  cables  operated. 


MONTAUK  MULTIPHASE  CABLE  CO,, 

100  Broadway,  NEW  YORK. 


Telephone  403 1  Cortlandt. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  Yi  to  60  norse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio, 


X-Ray  Colls,      ^HnQBEBH0*    Medical  Colli, 

T<W°U.    PB""^P     Spark  Coil,. 

17-87  Vande  water  St.,  Hew  York. 


TH« 


IPH0EN1X  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

<  >  Pittsburgh.    Hew  York.    Chicago. 


"      H4SEB5  0F    AS,— «3\   DEilEPS  :;, 

LEATHER  (|Eg&    MILL 
BEIJING  W  y  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patientinqulryandcareful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  audlu  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  syitem  used. 


omc-  j\d  fac  luns 
G7-69SOUTH    CAN/XL    STREET 

CHICAGO. ILL. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sous  &  Co.,  Newark,  N.  J. 


Wanted  For  Cash. 

We  pay  $15. 50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices  paid  for  old 
Incandescent  Lamp  bases. 

Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts.v 

REFINERS  and  ASSAYERS. 

Send  us  several  average  samples  of  bases 
you  bave  on  hand;  our  offer  will  reach  you 
by  return  mail. 

P 

Via 

■ 

* 

II* 


OIMT  SELL 

Your  burned-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  business  has  proven  that  our  terms  are  the  best  and  that 
•we  are  here  to  stay.  

GEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 

WESTLIN  Electrical  In^tunmen.  Co., 

"  ^"""aa?      114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


"Sound  Pattern" 
Type  F. 


Ammeter, 


"We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to2,5C0amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

Mention  the  Wbstxbk  Elsctrician  when  writing 
for  catalogues. 


HOLOPHANE  GLASS  CO., 


Mo.  I  Broadway, 

NEW  YORK,  N.  Y. 

Manufacturers  ol     COMPOUND    PRISM    GLOBES    AND  SHADES,    Ou.ranlee.  to  give 


'Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  direetingand  diffusing  all  binds  of  light. 
Send  for  catalogues  and  pamphlet*. 


N.  1.  R. 


National 

India 

Bubber  Co'» 

RUBBER  COVERED 

Wires   and  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.I. 


Genuine  Ericsson 
swedish    coal- 
GRAIN         ^rf_. 

TR/WSM!TT£ft. 
'SO  PACKING  NO ADJUSTINO.NO 
'    TROUBLE.  ALSO  COMPLETE  LINE  LONG 
DISTANCE     TELEPHONES. 

Ericsson  Telephone  co.  jss  bmadway    n.  y 


T&& 
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FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED) 


"WOOD"  ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A    decided    improvement    on    hanger    boards. 

A  positive  and  absolute  cut-out  for  either 
series    or    constant-potential    arc    lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc  lighting. 


r^m 


■ 

- 


SEND  FOR  BULLETIN    1006. 


MAIN   OFFICE   AND    FACTORY, 


FORT  WAYNE,  INDIANA. 


IN 


a 


AIR  PROPELLORS 


u 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich.,U. S.A.. 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


11  Queen   V 
GlHK,  .!      Win.         1\ 

II    &    Hllles. 

New   1'ork— W  rlc  Co. 

Philadelphia—.--  r!c  Co. 


Minneapolis  mtlng  ft  Venl 


a  by 

ft   Marean. 
■tt.   Miller  &  Co. 
11.   Smith. 
H  1. n  A-   Meyer. 

Electric  Co. 
ntral   Electric 
Si.  Louis— M.  M.  Huck  Mfg.  Co. 

— Southern  F.lectrlcal  Supply  Co. 
lioston— Smith  &  Anthony. 
Smith    Bend.    Ind.— Mlller-Knoblock    Co. 


X 


Northwestern 
Electrical  Convention, 

MILWAUKEE,  WIS.,  JAN.  IT,  18, 19, 1900. 


FAST  EXPRESS  TRAINS 


VIA 


dOP 


(C.&  N.W.RY 


THE   lake: 

SHOR 

f^ 

OUTE. 

Ar.  Milwaukee. . . . 

AM 
300 
5.00 
AM 

AM         AM         AM 
7.OO     9.OO;II.30 
9.45  I  1. 00      1.45 
AM         AM          I'M 

PM 

2.00 
4.30 

PM 

PM 

3.00 
4.55 

PM^ 

I'M        PM          I'M 

5  00    8.00  10.30;  4.00 
7.15  10.20  12.30,  6.15 

PM    )    PM    J    AM         AM 

RETURNING: 

Lv,  Milwaukee. . . . 
Ar.  Chicago 

AM 
4    55 
7.25 
AM 

AM 
715 
930 
AM 

AM           AM 
7.4O      9   00 

10.10  11.15 

AM      '    AM 

AM          PM 

11  00    1.45 
1.15    4.00 

pm  ;  pm 

I'M 

4.00 
6.15 

I'M 

PM 

7.15 

9.30| 

PM 

For  tickets,  rates  and  full  Information  apply  at  ticket  offices, 

193  CLARK  STREET  AND 

WELLS  STREET  STATION. 


^^^■^^{.^^^^^^^^^^^^^•{K^^^K^&M^^^^^^^^^^^O^ 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


CARBONS  CARBONS 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


TEREOPTICONS 


MAGIC    LANTERNS    and    SLIDES       ' 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  15  BEEKMAN  ST.  NEW  YORK 


m 


Wt  GUARANTEE 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 

TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE, 


Barrel  lots.  16  C.  P.,  17  cents;  38  O.  P.. 35  e <»nts  : 
FV  O.  B.  Owensboro. 


JIANlTACTrEED  RV  - 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


QUICK      RE 

The  General  Electrical  Repair  Co.,  '4I  lmcSco,st" 

Is  doing  the  quickest. and  best  work  of  anyone  In  the  business.  Estimates  given.  All  work 
guaranteed.  Armatures,  Transformers  and  Fields  Rewound.  Switchboards  Built,  Commuta- 
tors Refilled,  Machines  Rebuilt,  Electric  Light  Wiring.         -  -  - 

DYNAMO  BRUSHES  OF  ALL  KINDS.       Telephone  Main  5  |  14* 


ial 


mp. 


We  have  just  put  on  the  market  a  special  very  low  priced  tirst-class  lamp.     Every 
lamp  guaranteed.     Write  us  for  price  and  particulars. 

LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 


POTHERS 


39-43 

W.  WASHINCTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S   MACHINES. 

Manufacturers 

of  the 

Celebrated] 


mns^^^B     Bru: 


rushes 
namos 
Motors. 


152-154  Lake  St. 

CHICAGO,  ILL. U.S. A, 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Advance  Specialty  Co ... .  xx 

American  Battery  Co 

Amer.  El.  Specialty  Co...  x 

Amer.  El.  Telephone  Co. .  xv 

American  Elec.  Works. ..  xi 

Amer.  Reflect.  A  Ltg.  Co.  iv 

Amer.  Steel  &  Wire  Co.-..  i 

Amer.  Wov.Wr.  Brush  Co.  iv 

Arnold  El.  Power  St&.  Co.    

Ashmore&Co.,  E.  M xi 

Bain,  Foree xi 

Baker  ACo xiil 

Ball  Engine  Co xvii 

Barnes  Co.,  Wallace ix 

Barnett  Co.,  G.AH xx 

Baux,  F.  A 

Becker  Bros iii 

Belden-Larwill  Elec.    A 

Mfg.  Co v 

Berthold  A  Jennings xiii 

Besly  *fc  Co.,Cbas.  H xx 

Bissell  ACo.,  F 

Bo-sert  El.  Const.  Co....  ix 

Brady.  T.H....^ xiii 

Bryan  A  Humphrey xil 

Buckeye  Electric  Co 

Bullock  Elec.  Mfg.  Co....  x 

Burnley  Batt.  A  MfgCo.  xii 

Carroll,  F.N xiii 

Cary  Spring  Works xx 

Central  Electric  Co v 

Central  Mfg.  Co xiii 

Central  Tel.  &  Elec.  Co..    

Chicago  Belting  Co i 

Chicago  Edison  Co "iv 


Chic.  Fuse  Wire  A  Mfg.Co.    

Chic. House  Wrecking  Co.     

Chicago  Ins.  Wire  Co iii 

C.  AX.  W.  R.  R ii 

C.t  M.  &St.  P.  R.R viii,  ix 

Chicago  Rheostat  Co xii 

Clay  Electric  A  Mfg.  Co.  xi.xvii 

Cling-Surfaoe  Mfg.  Co.. ..  vi 

Colorado  Lamp  Co xii 

Columbia  Elec.  A  Mfg.Co.  xv 

Cornell  Machine  Co xvii 

Couch  A  Seeley  Co 

Cutler-Hammer  M  fg  Co . .  xi 

Cutter  Elec. A  Mfg.  Co....   

Davis  AStitt  Co xiii 

Dayton  Globe  Ir.  Wks.  Co.  xvi 

Dearborn  Drug  A  Ch.  Co.  ix 

Diamond  Meter  Co 

Dixon  Crucible  Co.,  Jos.,  xvii 

Dunn-Martin  Electric  Co.  xii 

Eagle  Electric  Works 

Eagle  Paint  A  Var.  Wks..  ix 

Eastern  Elec.  Cable  Co xi 

Edison  Decorative  A  Min- 
iature Lamp  ttept x 

Edison  Mfg.  Co iv 

Elbridge  Elec.  Mfg.  Co...  xi 

El.  Eng.  Inst.  Corr.  Inst.  xi 

Electric  Appliance  Co x 

Electric  Storage  Batt.  Co.    

Electrician  Pub.  Co xix 

Emerson  El.  M  fg.  Co x 

Ericsson  Telephone  Co    .  i 

Eureka  Electric  Co xiv 


FariesMfg  Co ........ 

Farr  Tel.  &  Con.  Sup.  Co. 

Federal  Battery  Co 

Foote,  Pierson  A  Co 

"For  Sale"  Advs 

Ft.  Wayne  El.  Wks.,  Inc.. 
Franklin  Eng.  A  Elec.  Co. 
Fuller  Co.,  The 

General  Elec.  Repair  Co.. 

General  Electric  Co 

Gen'l  Incandescent    Arc 

Light  Co 

General  Inc.  Lamp  Co 

Goldsmith  Bros 

Gordon  Battery  Co 

Gregory  Electric  Co 

Hamlin,  Geo.  R 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  oar  experience. 


CHICAGO  EDISON  COMPANY, 


MARK 


CHI 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

Ol'B  QUALITY  IS  PARAMOUNT. 


AMERICAN 


AMERICAN  "C 


Woven  Wire  Brmtfies  01"  every  description.  Quality  first,  last  and  always. 
We  make  bat  one  trade-  THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PKICE,  HIGH  QUALITY.  If  you  will  send  us  a  trial  [order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire  Brush  Co., 

27  WALNUT  STREET,  PEA  BODY,  MASS. 

REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICACO. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 

THOMAS  A.    EDISON.   PROPRIETOR.  135   FIFTH   AVENUE,    NEW   YORK. 


DYNAMO  BUILDING, 

With  detail  drawings  and  instructions  for  winding. 
Giving  correct  sizes  of  wire,  dimensions  of  iron,  etc. 
Also  diagram  for  house  wiring . 

BY    l_.    C.    AT\AAOOD. 

Profusely  illustrated.     Size  of  page,  10x8  inches.    Price,  S3. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  winding  are  taken  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems. "—From  Preface. 

Pronounced  to  be  a  practical  and  complete  work. 

Sent  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

SUITF  BIO  MARQUETTE  BUILDINC.  CHICACO- 


columbia 
Carbons 


for 

ENCLOSED 
ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 


NATIONAL  CARBON  COMPANY 


1  198  West  Madison  Avenue, 
CLEVELAND  OHIO. 


January  13,  1900 
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CARBONS 


FOR 


Direct  and  Alternating: 
Incandescent  Arc  Lamps. 


IMPORTED 


NUERNBERG. 


■TRADE     MARK- 


A  large  line  in  stock, 
CORED  and  SOLID. 


These  carbons  are  the  best  made 
and,  when  used  with  our 

ZECO  ARC  LAriPS, 

assure  perfect  light. 


Central  Electric  Company, 

264=270  Fifth  Avenue, 
CHICAGO. 
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WOULD  YOU  CONSIDER 
IT  GOOD  POLICY.... 


To  buy  an  inferior  arc  lamp 
simply  because  you  made  your 
own  price? 


When  buying  lamps  there 
are otherthings  besides  FIRST 
COST  to  be  considered. 


You  want  a  lamp  that  Is 
constructed  of  the  best  mate- 
rials; that  can  be  easily 
trimmed;  not  liable  lo  get 
out  of  order  and  artistic  in 
design.    

Such  a  lamp  is  the 

BELDEN. 

May  we  send  you  our  Bulletin? 


1 


THE  BELDEN-LARWILL 

ELECTRIC  &  MFG.  CO., 


PORT    \WAYNE,    IND.,    \J .   S.  A. 


BECAUSE  THEY  REQUIRE  SO  LITTLE  ATTENTION 


Is  why  our  SELF-STARTING  SINGLE-PHASE   A.   C.  MOTORS 
are  especially  adapted  to 

PUMPING   PLANTS. 

WRITE  FOR  BULLETINS  24,   26  AND  32. 


WAGNER   ELECTRIC   MFG.  CO., 

branches:  general  offices  AND  FACTORY,  ST.  LOUIS,  U.  S.  A. 

Xew  York.  Boston,  San  Francisco,  Philadelphia,  Chicago,  City  of  Mexico.  Baltimore. 
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MOTOR -GENERATOR  BRUSHES. 


8PEER  CARBON  CO., 


Andrew  Haul.  Pies.       Louis  Strenber.  Vice-Pres. 

Andrew  Kaul.  Jr., Secy,  and  Treas.       J.  S.  Speer,  <Sen*l  Mgr, 


ST.  MARYS,  PA. 
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at  least  fiftet 


jnt 


jre  power.    I 
but  is  a  belt  filler,  and  does  not  make  a  sticky  belt-yet  they  never  slip.   And  Cling-Surface  is 
one  of  the  BEST  BELT  PRESERVATIVES  KNOWN.    Your  belts  are  valuable,  and  you  are  afraid  of  belt 
dressings  but  so  are  the  BELTS  of  Fraser  &  Chalmers,  Chicago;  Union  Traction  Co.,  Philadelphia;  American  Steel 
and  Wire  Co.,  Worcester,  Mass.,  and  Ceneral  Electric  Co.  Lamp  Works,  and  they  use  and    value    Cling-Surface. 
Let  us  tell  you  more  about  it.  flinirt     Ounrinr     ||rn      ft  r\        177-182 

CHICACO  BRANCH:     225  DEARBORN  STREET.  I  M  I"  -  \  I  [  U  L  A  | '  L       M  L  I'         IN  Virginia    St., 

NEW  ENCLAND  BRANCH:     1 70  SUMMER  STREET,  BOSTON.  (JLIIlU      UUIllflUL      IfllUi      UUii     BUFFALO,   H.   Y. 
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Fuses. 

M  cln tire  Co.,  The  C 
Fuse  Wire. 

<  lentral  Electric  Co. 
I'll  cage  Fuse  wire  a  Mfg.  Co. 
Electric  appliance  Co. 
Mclntlre  Co.,  The  c. 
\\  estern  Elect,  supply  Co. 
<..->-.  Ughtiug.  Electric. 

Advance  Specially  Co. 


Central  Electric  Co. 

Western  Electric  Co. 
1-ears. 

Besly  A  Co..  Chas.  II. 
General    Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  (  o. 

Schiff.  Jordan  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Elee  rical 

Glassware. 

Central  Electric  Co. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elecl.  Supplv  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Guards,  Wire. 

Inglis,  Wm..  W.  &  Ir.  Wks. 
Heaters  (Feed  Water). 

Kelley  &  Son,  benj.  F. 
ff  eating  anil  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Igniters,  Gas  Engine. 

Elbridge  Elec.  Mfg.  Co. 
Insulators   and  Insulat- 
ing materials. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks. 

Mecfric  Appliance  Co. 

Emerson  El,  Mfg.  co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  f-upply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.. The. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff. -Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elecl.  Supply  Co. 

Westinghouse  El.  a  Mfg.  Co. 
Insulated       Wires     and 

Cables    Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Eleclric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Miiltiph.  cable  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

RoeMIng's  Sons  Co..  J.  A. 

simplex  Electrical  Co. 

Standard/Dnrierground  < '.  <  !o, 

\\  estern  Elect,  supply  co. 
•I lion   Boxes. 

Bossert  Elect.  Const.  Co, 

Gene  al  Jnc  Arc  Light  Co. 
Lamps,  Ineandesei  nt. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Chicago  Edl8on,Co, 

Colorado  Lump  Co. 
Edison  Decorative  A    Minia- 
ture Lamp  l)ept, 
Electric  Appliance  <  !o. 
General  I'leetrlcCe. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lump  CO, 

Kentucky  Electrical  Co. 
Lynn  inc.  Lamp  Co. 
Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 
sn  ft  \  it-  Man  Elec,  <  'o. 
Shelby  ElectrlcCo, 
I'nited  Elec.  Imp.  Co. 
Western  Electric  Co. 


Western  Elec.  Supply  Co, 
Westlnehouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Magnet  Wires. 

(See  Insulated  Wires.) 
^Mechanical  Machinery. 

Hesly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Hierce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Miea. 

Central  Electric  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..   Eugene. 
Mining  Apparatus,  Elec. 

Bullock  Elec.  Mfg.Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  &  Mfg.  Co. 
Motors. 

Hullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Eagle  Eleclric  Works. 

Elbridge  Elec.  Mfg.  Co.  - 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  ElectrlcCo. 

Hobart  Eiec  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Siemens  A  Halske  Electric  Co. 
ofkAmerica. 

Sturtevant  Co.,  B.  F. 

united  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.. Co. 
i  Warren  Elec,  Mfg.  Co. 
;  Western  Electric  Co. 

■  Western  Elect.  Supply  Co. 
•-Westinghouse  El.  A  Mfg.  Co. 

Vail  Heads. 
,Clay  Elec.  A  Mfg.Co. 
V  ae  king. 

■  Hesly  A  Co.,  Chas.  H. 
Bobertson  A,  Sons,  Jas.  L, 

Pain  n. 

Central  ElectrlcCo. 

Cling  Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Paieni  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Plat  i  tm  in     Bought     and 

Sold. 

Baker  &  Co. 

Goldsmith  Bros. 
Poles. 

Berthold  &  Jennings.  . 

Carroll.  P.  N. 

Central  Mfg.  Co. 

Davis  A  Slltt  Co. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrtzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co, 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Peru  Elec.  Mfg.  Co. 

Refiners. 

Swarts  Metal  Refining  Co. 
Itetleeiors. 

Amer.  Reflector  A  Ltg.  Co. 
Be- Winding— Bepairs. 

Becker  Bros. 
Chicago  Edison  Co. 
General  Electrical  Repair  Co. 
Gregory  ElectrlcCo. 
Hodge-Walsh  Elec.  Eng  Co. 
spies  A  Company. 
Stewart  Electrical  Co. 
Bheostats. 
Chicago  Rheostat  Co. 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Ironclad  Resistance  Co. 
spies  a  Company. 
Ward  Leonard  Elec.  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Sali  (Battery). 
Federal  Battery  Co. 

Second  -Hand    Macll'y. 

Baux,  F.  A. 


Chicago  House  Wrecking  Co, 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Manufacturing  Co. 
Sneaking  Tubes. 

central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A-  Co.,  Chas.  IE 

Queen  A  Co. 

Robertson  &  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co..  The  Wallace. 

Cary  Spring  Works. 

Maoross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons.     Magic 
Lantern*  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  EleetrieaVWorks. 
Central  Electric  Co 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 

Blssell  A  Co.,  F. 

t  entralTel.  A  Elec.  Co. 

Columbia  Elec.  A  Mfg.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Foote,  Pierson  A  Co. 

Kokomo  Tel  A  El.  Mfg.  Co 

Kusel,D.A..Tel.A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Modern  Tel.  A  Supply  Co. 

Murdock  A  Co.,  W.  J. 

Noblett,  E.  J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M.Co 

Swedish-American  Tel,  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

V  estern  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathlas. 
Toys,  Elee  <rical. 

Dunn-Martin  Electric  Co. 

Elbridge  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Plass,  E  H  Electric  Co. 
Transformers.        "  ' 

Central  Electric  Co. 

Ft.  V\  ayne   Elec.  Works,  Inc. 

General  ElectrlcCo. 

Siemens  A  HalskeElectrlc  Co. 
oT  America. 

Wagner  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El  A' Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Turbine&WaierWheels. 

Dayton  Globe  Iron  Works  Co. 

Leffel  A  Co.,  Jas. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bate. 

Besly  A  Co.,  Chas.  11. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  ElectrlcCo. 

Western  Eleclric  Supply  Co. 
Wood  tvork.Elect  rical. 

Blssell  A  Co.,  F. 

Noblett,  E.  J. 
X-Hay  On i  Jits. 

Central  Electric  Co. 

Queen  &  Co. 

Splitdorf,  C.  P: 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Commutator  Segments  and  Blocks 


FOR. 


BRUSH  MACHINES 


OF  ALL  TYPES 


Are  always  interchangeable,  as  we  have  all  records  and  tools  from  which  the  original  com- 
mutators were  made. 


MAIN  OFFICE:    SCHENECTADY,  N.  Y. 


NEW  YORK  OFFICE:    44  BROAD  STREET. 


SALES  OFFICES  IN  ALL  LARGE  CITIES. 


Siemens  &  Halske  Electric 


Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission, 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,       Cincinnati,       Denver,       New  Yorkj 
Philadelphia,       St.  Louis,       San  Francisco. 


S.  K.  C.  Hot  Wire 
Ammeters. 


switchboard  type.  ACCURATE  and  USEFUL  on 
EITHER  ALTERNATING  or  DIRECT  CURRENT 
CIRCUITS. 

Switchboard  and  Portable  Types. 

Entirely  non-inductive. 

Not  affected  or  disturbed  by  extraneous  mag= 
netism  or  currents,  or  by  changes  of  tem- 
perature of  surrounding  air. 

Absolutely  dead-beat.  Can  be  kept  in  con- 
stant calibration. 

Send  for  Bulletin  108,  giving  full  description  of  S.  K.  C. 
HOT  WIRE  AMMETERS  as  well  as  S>.  K.  C.  HOT  WIRE 
VOLTHETERS. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

riANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 

Electric  Light  and  General  Supplies. 


LONDON, 

79  Coleman  Street,  E.  C,  and 

North  Woolwich,  E. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 

46  Avenue  de  Breteuit. 
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HOTEL  PFISTER 

HEADQUARTERS 

Annual  Meeting  Northwestern  Electrical 

Association, 

Milwaukee,  Wis.,  Jan.  1 7, 1 8, 1 9. 


iVJVNXJiVIv    CONVENTION 

NORTHWESTERN  ELECTRICAL  ASSOCIATION 

MILWAUKEE,  WIS.,  JANUARY  I7-I9,  I900. 


REDIOED  RATES   FOB  THIS  OCCASION  BY  THE 


CHICAGO,  MILWAUKEE  &  ST.  PAUL  RY. 

The    Favorite    Route    Between    Chicago    and    Milwaukee. 


TRAINS  LEAVE  AND  ARRIVE  AS  FOLLOWS: 


Lza\  I 

ClIICAOU. 


AlUUVE 

Milwaukee. 


f 

♦ 
♦ 

t 


♦ 

♦ 
♦ 


9.00  a.  m — daily I  1  .OO  a.  m. 

1  1  .30  a.  m  — except  Sunday 1 .45  p.  m. 

3.00  p.  m  —  daily 4.55  p.m. 

5.00  p.  m — daily 7. 1  5  p.  m. 

6.30  p.  m  ...daily 8.40  p.  m. 

9.55  p.  m.     daily 1  I  .40  p.  m. 

10.30  p.  m...  daily 12.30  a.  m. 


Leave 

Milwaukee. 

4.20a.  m-. 

7.15a.m.. 
9.00a.  m.. 
1  1.00  a.  m-- 
1 .45  p.  m. . 
4.00  p.  m.. 
7.30  p.  m.. 


AllKIVE 

Chicago. 

daily 7.00  a.  m. 

daily 9.30  a.  m. 

daily I  1 . 1  5  a.  m. 

daily 1  .  10  p.  m. 

except  Sunday 4.00  p.  m. 

daily 6.05  p.  m. 

daily 9.45  p.  m. 


J 

♦ 


City  Ticket  Office,  95  Adams  Street. 

TELEPHONE,    CENTRAL  2190. 

Union   Passenger  Station,  Canal,  Adams   and  Madison  Streets. 


»■♦♦♦♦♦♦♦■»♦♦♦♦♦♦♦» 
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Dearborn 


Drug;    and     Chemical     Works, 
Laboratories-  —  Water     Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  ™E  Copper  Country 

.oJSJCALUMET  ~     "~  I 

fHANCOOK 
c\  HOUGHTON 
^t'ANSE 
KNestoria 
CHAMPION^    ^^^^Ma 

REpuBLioy%i^i7»rE?t;E'rTE 

jB'"0'"  MOUNTAIN 

3  Wausaukee 

MENOMINEE 
MARINETTE 


cjMlLWAUKEE 


THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 
City  Ticket  Office,  95  Adams  St. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  l  cell.  300 
ampere  hours;  for  No.  i  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit,  .65  to  T^, 
volt.    SeDd  for  circular  and  price  list.   . 

GORDON  BATTERY  COMPAJfT, 
594  Broadway,  Sew  York, 

Western  Representative, 
George  W.  Patterson,  1533  Marquette  Bldg,  Chicago.  II! 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AND  JUHTCTIOUT  BOXES. 
SWITCHBOARDS,    FAHEL    BOARDS,    SWITCHES,  ETC 


-J^% 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  fay 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  3Z4  Dearborn  St.,  Chicago. 

READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rcsette.    In- 
sulation perfect,  lone  fuse,  superior 
in  exery  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTS BURC,  PA. 


SMALL  SPRINGS 

OF   FVERV   DESCRIPTION 
THE  WALLACE    BARNES    CO., 
iMuiw*  *>         BRISTOL,   CONN.,  U.S.A. 


S-E-l 


Is  the  name  of  the  instrument  we  make 
for  switchboard  use.  Fully  guaranteed. 
Always  correct.  Specify  them  in  your 
next  order. 

Send  for  descriptive  catalogue  and  prices. 


S.E.I.CO.,3 


Syracuse,  N.  Y. 

39  Cortlandt  St.,  Nev.  York. 
'  70  Summer  St.,  Boston. 


TO  GET  AHEAD  £„*}?  KWV32&B 

knowledge  ol  your  work.  You  study  at  home  dur- 
ing leisure  hours,  and  we  jniarantet.-  to  lit  you  for  a 
responsible,  high-salaried  position  through  the 
best  course  in  the  world  of 

EDUCATION  BY  flAIL 

inElectrica  1,  Mechanical, 
Stearn,  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture.  Practical  News- 
paper Work,  English  Branch- 
es, Stenography,  Machine 
Design  and  Mechanical  Draw- 
ing. Low  price;  easy  terms 
Sent  Free  to  those  who  en 
roll  now,  a  complete  drawing 
outfit  worth  $11.10  or  other 
premiums.  Mention  subjects 
interested  in  when  writing  to 

THE  UNITED  CORRESPONDENCE  SCHOOLS. 
I  4     -58  Fifth  Ave.,  New  York,  for  Catalogue  No.  94. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


EDUCATION 

" — e  been  helped  to  bet- 
positions  through  our 

BY  MAIL 


Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system  of 
instruction 


Buildings  erected 
expressly 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

Wa  llnnlh  pays  for  a  CoUese 
a   mUlllll  Education  at  Home. 

45,000  Students  and  Graduates. 

Circular  Free.  State  subject  you  wish  to  study. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,  SCRANTON,  PA. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St..  New  York. 


BRANCHES:  j  320  DcarDori;  st. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ■»■«■■■  wis. 


GENERATORS    l_2  K-  w-  to  l50  K-  w-<  Be|ted  and  Direct-Connected  Type. 
^  Spherical.    Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY   EQUIPMENTS  A  SPECIALTY. 


MOTORS 


ficcince*  ^Northern  Engineering  Co., 
UrrlutO'l  f39  Cortlandt  St.,  New  York. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  Angeles,  Cal. 


Chicago— Northern  Electrical  Mfg.  Co. 
939-940  Monad  nock. 
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CASH 
REGISTER 

For  Alternating  Central  Stations. 
The  Cutmann  Wattmeter  is  that 
and  more.    We  send  booklet. 

Electric  Appliance  Company,Ghicago, 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 

MAKERS  OF  EACO  TAPE-IN  TIN  BOXES.) 


A  COMMUTATOR  NECESSITY! 


Gr-ftX,1iS 


50  CENTS  PER  STICK.      $6.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 

Send  PRE8,  Samplo  Stick. 


Name  . . 
1  Address  . 


The  only  article  that  will  PREVENT 
SPAEKING.  Win  keep  the  commutator  in 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator  you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,      CMICAQO.  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  126  Cortlandt.  Frcnstars  and  Brushes'. 


INDIA    0.   aMHER 


EMPIRE  &    MIC 


l\' SMATEI) 

Cloths  ,inti  I'.ipfrs. 


COMPOUND 

uMr.oii.ii.rn. 


PERFECT 


INSULATOR 


IN    AMY   5HAPE   OR   PATTERN. 


har!cye?ved  BULLETIN  No.  3005? 

"STANDARD"  HIGhTrADe'kMIFE  SWITCHES 

SPECIALLY   DESIGNED  FOR  FINE    SWITCHBOARD    USE. 

The  Emerson  Electric  Mfg.  Co.,  ....  St.  Louis,  Wo. 


TEiScj     TraHo-IWaftr011  Sookcl9'    Receptacles, 

I  I1I»      1  raCIC-ITlciriX  Rosettes,  Mains  and 

Branches,  Edison  Cut- Outs 

Sft  Guarantees  Satisfaction 

Switches,  etc. 

PHILADELPHIA.        H,    X.  PAISTE  CO.        CHICAGO. 


BULLOCK  MOTORS.  *^£E^" 


BULLOCK  GENERATORS.  — < 


BULLOCK     ELECTRIC     MFG.     CO.. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON    DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


LAST  OPPORTUNITY 


PAINT 
EVERYTHING 
WITH 


TO  OBTAIN  STOCK  OF  THE 

Vulcan  Copper 

MINING  &  SMELTING  CO. 

At  $10  Per  Share. 

OFFICERS: 

HENRY  SIECEL,  President. 

(President  Siegel,  Cooper  &  Co.,  New  York  and  Chicago.) 

CHARLES  T.  CHAMPION,  Secy.and  Treas. 

Capital,  $1,000,000,         Shares,  par  value,  $10. 
Full  paid  and  Non-Assessable. 


L 


11111  CC  Twenty-seven  mines  (540  acres)  in  Esmeralda  County,  Nevada,  heavily 
III  111  CO  ■  fissured  to  great  depths  with  high-grade  copper  ore.  A  large  force  of 
miners  is  rapidly  developing  the  mines,  and  many  thousand  tons  of  high- 
grade  copper  ore  lie  on  the  dumps  awaiting  the  completion  of  the  lange  smelterN 
now  being  erected  on  the  Company's  property,  when  the  Company  will  be 
on  a  dividend-paying  basis. 

U  J|||  ■  pEIIE  HIT  Tl"'  Company  is  managed  by  men  whose  business  Integrity  and 
ITIAHflUCIliCII  1  ■  success  have  made  them  known  from  one  end  of  the  land  to 
the  other.    The  enormous  protitsmade  from  copper  mines  Is  current  history. 

The  stock  will  soon  be  listed  on  the  Uoston  Copper  Exchange,  when  it  will 
sell  at  many  times  its  par  value. 

The  directors  now  offer  a  limited  amount  of  stock  to  parties  seeking  a  perfectly 
safe  investment  with  a  eertaintj  of  large  profits. 

Ovetr  WlOO.OOOhas  already  been  expended  in  development  work. 

The  proceeds  will  be  used  solely  In  the  further  development  of  the  property  on  a 
large  scale  and  to  Increase  the  capacity  of  the  large  smelters  now  in  course  of  erection. 

Prompt  and  THOROUGH  Investigation  is  Invited. 

CALL  OR  WRITE  FOR  PROSPECTUS  TO 

CHARLES  T.  CHAMPION,  Secretary, 

Suite  409-  I  O-  I  I    Isabella  Bldg.,   46  Van   Buren  St.,  Chicago,   III. 
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rHANK  H.  PHILLIPS,  PntaioKNT. 

0.   M.  WAfiENSEIL,  Thimupiik. 


EUGENE  F.   PHILLIPS, 
Gtnc» al  Manaokh. 


C.  ROWLAND  PHILLIPS,  VICE-PnKS 
C.  R-  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

'         '  FBOVTDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIEE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yokk  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  STOKETF.'E/Donahoe,  241  Madison  St. 
Montreal  Branch, Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLI  PSDALE      R.   I. 


THE    CLARK   WIRE. 


FOR 
SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK   WIRE' 


fW!^&t$t8i^$tf 


All  sizes  of 

B  Stranded  and  Flex* 

ible  Wire  and 

Cables  wltb 

CUrk's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
■with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 


HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  ETJSTIS,  Pres.  and  Electrician. 


-63  Hampshire  Street, 

BOSTON,  MASS. 


OUR  MOTOR  STARTERS 

are  the  standard  of  excellence  and  are  used  exclusively  by  the  majority  of 
large  motor  manufacturers. 

THE  CUTLER-HAMMER   MFC.  CO., 

12th  and  St.  Paul  Sts.,  MILWAUKEE,  WIS.  136  Liberty  St.,  NEW  YORK. 

The  largest  and  oldest  exclusive  manufacturers  of  rheostats  in  the  world.  Write  for  prices  and  particulars. 


CAN  I  BECOME  AN  ELECTRICIAN 


Yes,  you  can.  We  teach  Electrical 
Engineering  at  your  home  by  m.ail 
at  a  cost  within  the  reach  of  anyone. 
No  matter  where  you  live,  if  you  can 
read  and  write,  we  guarantee  to  teach 
you  thoroughly.  Our  institute  is  en- 
dorsed by  Thojlas  A.  Edison  andother 
prominent  men  of  the  country.  We 
teach  also  Mechanical  Engineering. 
1  Mechanical  Drawing.  Telephony. 
|  Electric  Railways. Electric Light- 
g.  Short  Popular  Electrical 
Course,  electro  -  Therapeutics. 
Electric  Mining,  etc..  by  mail.  Write 

for  Catalogue.    State   subject  you  wish  to  study. 

The  Electrical  Eng  ineer  Institute  of  Correspondence 

CmUZOZt  hjTOu*-,    CUt*^» 
TO  6c  «f  nMST-3-J«rt7  IKS.. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 

Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657.59  rionadnock  Bldg.,  -    Chicago. 


THE  LEA 

Enclosed  Arc  Lamp. 

Direct  and  Alternating. 

Permanent  Alignment, 
High  Efficiency, 

Accessibility. 


Handsome  Fall  Catalogue. 
Showing  new  features  and 
Designs  now  ready. 
It  is  worth  sending  for. 


Lea  Manufacturing  Co. 


ELWOOD,  IND. 


Tht  W.  R.  GARTON  CO.,  Gen.  Western  Agents. 
603-604  Manhattan  Bldg.,  Chicago.  III. 


the  "TEMPLE 

CARBON 

BRUSH    HOLDER. 


GUARANTEED 


TO 

SAVE)  75?  Brush 


Wear. 


Designed  to  replace  copper 
brushes  on  dynamos  and 
motors.  Made  to  fit  any  ma- 
chine and  carry  any  current. 


T  ITIS^ILESS 


Send  size  of  brushes  now  in  \ 
use    and    we  will  send  on'/ 


^ft  ftaTJC'  TPlfll  '  A  set  of  brll*hes  that  can  be  applied 
UU    1/ayo     lUai|'to  your  machine    in    30    minutes. 


Send  for  Circular 

and   Testimonials. 


Manufactured  by 


CUY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST., 
CHICAGO. 


NEW  CAS  ENGINE  IGNITER 


la  very  compact, 
light-weight  ma- 
chine, designed 
in  response  to 
numerous  inquir- 
ies for  an  igniter 
to  be  used  on 
small  launches, 
automobile,  etc. 
Weight  14  lbs  , 
speed  1G00,  height 
tiv;  inches.  Total 
length  of  shaft, 
9%  inches.  Full 
particulars  Cir- 
cular '*S." 


MANUFACTURED     BY 


GE    EL-ECTRIOi 
ELBRIDGE,  N.  Y.,  U.  S.  A. 


JVI 


IMPROVED 
WARREN 


2,000  LIGHTS. 


ALTERNATOR 

5ANDU5KY 

OHIO 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  &ESFESZ???!Z 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 
Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 
■   PHieAGO^OFnct.^         MARTIN    I    IN S: II 1 1    Hfl       I  ■ 


CHICAGO    OFFICE— 
1012-13    MOIMADNOCK 
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POSITION  WANTED 

■  ;  -    ■   rnarj  engineer; 
UK  and  maintenance  ol 
_     mi]   tiiiichiiuTv    tliruughoiit.     Ad- 
f  i:h  IAN,"  care    Western    Elec- 
uuMarquette  Bunding,  (  bl< 


WANTED. 

i-.-  1  '  ■   man  oi    is  years' 

experience  Installing  and  maintaining  > 
IHthllng  in;u-hiiier\ ;  practii 

i    references      Address     »pB  1CTII   vl. 
kNi.imi  1;"  care    Western    Electrician,  510 
. 

WANTED. 

Married  man  wants  position  with  >>o g i 

I  icturlng  company,  either  mechanical  or 
.-..:     Have  a  thorough  fcno* 
and  a  •  Ide  experience  in  ■    '     ma- 

chinery of  all  Kinds     Am  holding  very  respon- 
posltlon  al  present.      Good    reason    for 
is  to  change     Bostol  references.  Address 
•  t  \  PERI  EN'CE,"  care  Western  Electrician,  sio 
[te  Bldg..  '  ii 

WANTED. 

Bright  active  man  edge  ol 

cltj  anil  competent    t»>  take   charge   of 

og  office  ol  electrical  manu- 

faCtUl  ;  Man  I   FAC- 

Tl  It  I  i  stern  Electrician,  510    .Mar 

qnette  Bldg.,  CM    - 

Manufacturers'  Agent 

Would   Like  to  corres] i  with  manufacturers 

imai.  steam  or  mechanical   apparatus. 
desiring  representation  in  the  West,   inferences 

JOHN   HAY    KL'HNS.    No.    5ls    First 
National  Bank  Bldg.,  Omaha,  Neb. 

\a/aimte:d. 

armatures  to  rewind. 

Winders  direct  from  T.-H.  and  Westlngbouse 
■hope.  Work  guaranteed.  Ten  years' experience. 
Light  plants  installed  complete.  Send  for  prices. 
HODGE    WALSH  ELECTRICAL  ENGINEERING  CO 

701  Delaware  St.,  Kansas  city,  Mo. 


FOR  SALE. 

One  90  K  W.  it  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions. i.ioo  volts.  140  cycle,  with  exciter, 
switchboards  and  Instruments.     Machine  and 

all  attachments  In  Brst*ClasS  condition.     Answer 

"GENERATOR."  care  Western  Electrician,  sio 
Marquette  Building,  I  hlcago. 


FOR  SALE 

at  a  bargain  an  electric  plant  In  Bret-class  con- 
aco  m  seal  town  In  South  Dakota  or 
ten  thousand  Inhabitants,  This  property  belongs 
to  u  corporation  in  England,  desirous  of  wind- 
ing up  lU  affairs  In  the  United  States,  and  will 
■ '  rgaln.  For  Informal  ion  in  regard 
to  It,  address  I     M.  SWAN,  Sioux  City,  Iowa. 


CITY  OF  ST.  LOUIS,  MICH. 

Wanted— Two  45  K.  W.  Generators 

To  be  used  on  a  three-wire  sj  stem    said  gen- 
erators i"  be  ol  the  besi  and  latest  Improved 
generators.    Send  prices  and  specifica- 
tions to    E,   ARNOLD,  Chairman   of    Lighting 
ilttee. 

.Hot or  Starting  KIm-omuIn. 

Motor  Reg;nlatliie  Rheostats, 
Dynamo  Field  KheoMtats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  If.  J.,  I  .  s.  A. 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

In  successful  use  for  ten  years. 

Standard  hich.    Prices  low. 

Send  for  descriptive  circular  and 

testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,   OHIO. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Plans, 
Specifications.  Superintendence,  Tests.  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

706-707-708  Lincoln  Trust  Bldg.,  SI.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  B.  HUMPHREY,  M.  S. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIC  SPEED  REGULATORS. 


RHEOSTATS. 

The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  New  York  City. 

5  The  Fibre-Graphite  Commutator  Brush. } 

f  No  Wear  on  Commutator.  W  \ 

No  Shifting  of  Quadrant.  msml  '   * 


No  Sparking  Dnder  Yarying  Load. 
No  Wear  on  Commutator. 

!No  Shifting  of  Quadrant. 
80  per  cent.  Pure  Graphite. 
For  Sample  Order,  and  Prices,  write  to 
,  Holmes  Fibre  -  Graphite  Mfg.  Co., 

A       6166  Wakefield  St..  Germantown,  PHILADELPHIA 


flBRE-GRm\U\ 

,  COMMUTATOR  | 

.BRUSH        S 


WMM 


Battery  Hanging  Lnmpe.SlO.Ort 

Telephone,  complete,      .  5-95 

Electric  Door  Bells,    .     .  1.00 

Electric  Carringe  Light,  8  05 

Battery  Fan  Motor,    .    .  6.95 

Electric  Hand  Lanterns,  2.00 

Pocket  Flash  Lights,      .  1.50 
Miniature  Electric Lampe,    .40 

?H  Medical  Batteries,  .    .  8.96 

Genuine  Electric  Belts,  .  1.00 

J12Bclt  with  Suspensory,  2.50 

Genuine  Electric  Insoles,  .26 

Telegraph  Outfits,  .     .     .  2  25 
Battery  Motors  from  %l  to  12.00 

Battery  Table  Lamps,  .  8.00 
Necktie  Lifrhtt,  75cts.  to 
It",  llicycle  Electric  Lights 
Electric  Cap  Lights,  .  . 
Electric  Railway,  .  .  . 
Hiiltcry  Student  Lamp, 


Dry  Batteries,  perdozen. 
All  Electrical  B<     ' 


::.nn 
S.TC 
1.75 
2.95 
4.00 
2.25 
ks   at   low 


We  undersell  all  on  Everything 

Electrical. 
OHIO  ELECTRIC  WORKS 

CLEVELAND,  O. 

HeadQunrtunt   for   Elwtrio   Nov. 

elliiM  and  Supplies. 
.'■/'•iii-   tvnnted.      Rend    for  Setl 

CiLtolfiuuejuHtoat. 


eo     ^r 

•  —     a 

"co      •— . 

>         CO 

Is 

ca 

i_      co 
CO     z 

CD       i- 


C3 

CD 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    RIsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


HAVE  YOU  TRIED  A  "SHOCKO"? 


rfeet 


atti 


aniB  Impossible 
v  price  nt  *>.-  (.'urrent 
ii  be  regulated  to  suit. 
wry  boy  wants  one  for 
■  Instruction  and  amuse- 
m.-ni  Invalids  niK)  ir  m 
valuable  for  home  treat- 
ment. Mountings  are 
neat,  apparatus  efficient. 
Dry  .'ell  will  last  rrom 
out  lis  toa  year.  By  mall,  SUO.  add '1  in  17.  S.  Stump 
8 catalogue  of  other  novelties.  Agents  Wanted. 
i-Martln  Eiec.  Co.,  76-77  Nassau  St.   New  York 


m,  BRAND  NEW 
■m  NOVELTIES. 

Write  fur 
prices. 
H.  E.  Plass 
Elec.  Co., 

IS  Barclay  St., 
Nitw  York. 


THE  IMPROVED  BERRYMAN 

(EELLEY'B  PATENT.) 
WATBR    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

In  its  effectiveness  and  up-to-date 
in  every  respect,  at  o  price  that 
will  assure  consideration.  Vastly 
superior  to  any  Feed  Water  Healer 
on  the  market. 

Benj.  F.  Kettey  •&.  Son. 

91  Liberty  St..  New  York. 

9H  UnMH,  Heaters,  2.000,  i.500, 
OU  n  ft  II  l'  1,800,1,000,  B0O,500,S00, 
fin  ho  rue  power  and  others. 
Largest  stock  In  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berry  man. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  h  Ihe  Aggregate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO..  Denver.  Colo. 


Scrap  Platinum  Wanted 

We  are  in  the  market  to  buy  any  quantity  of  SCRAP  PLATINUM  from  Incandescent  Lamp 
Bases,  for  which  we  pay  the  highest  cash  prices.  We  are  also  in  the  market  at  all  times  to  buy 
any  quantity  of  BURNT-OUT  INCANDESCENT  LAMP  BASES.     We 

extract  the  Platinum,  for  which  we  allow  the  full  market  value,  less  the  cost  of  extracting.  We 
are  also  large  buyers  of  Scrap  GorpER  Wire,  Brass,  Etc.,  from  electric-light  and  street-rail- 
way plants. 

We  supply  the  electrical  trade  with  our  "high  grade"  Babbitt  Metals,  Bar,  Solder. 
Wire  Solder  and  Cotton  Waste.  If  In  want  of  anything  in  our  line,  It  win  pay  you  to  com- 
municate with  us  before  placing  your  orders  elsewhere. 

office  and  works:  SWARTS  METAL  REFINING  COMPANY, 

20  and  22   N.   Desplaines  St.,  SMELTERS  and  REFINERS. 

CHICAGO,     ILL.  ESTABLISHED    188S. 


NIX 


CO       c= 
as      as 

IE      GO 


We  Are  Still  Doing  Business 

at  the  old  stand,  and  desire  to  announce  to 
the  trade  that  we  are  running  full  time  and 
manufacturing  and  selling  everything  in  the 
battery  and  specialty  line. 

We  have  discontinued  the  manufacture  of 
electric  light  carbons  and  street  railway 
motor  brushes  of  every  description. 

Our  products  ARE  THE  BEST. 

Our  facilities  are  UNSURPASSED. 

We  are  in  a  position  to  MAKE  PRICES  to 
meet  the  requirements  of  the  times  or  COM- 
PETITION of  the  World. 

Our  stock  is  complete,  and  we  solicit 
your  business. 

Phoenix  Battery  Mfc.  Co., 


«-ll! 


ivio. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,    OKI  IO. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holoomb&Go., 

OLD  COLORY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconnlrjg,  Mich.  Green  Bay,  Wis, 


New  London,  Wis. 


\A/hi-t< 


Cedar 


I 


AND  STREET  RAILWAY  TIES. 


n-HOLKftiu  PERRIZO  &  SOXS,  Daggett,  Mich. 


PRODUCERS. 


'  Brad;  Mast  Arns. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 


Manufacturer  of  Mast  Arms, Poleand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
"Work.—  Catalogue  and  Prices  fur- 
nished on  application. 


PL-ATI  NUM 
FOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
BAEKK  &  CO..  408-414  Slew  Jersey 

Railroad  Ave..  Newark.  S.  J. 
New  York  Offlce,  120  Liberty  Street. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer- 

800  H  St.,  N.  W..  Washington.  D.  C. 

Booklet:  "Information for  Inventors," 
free.  Specialty:  Electrical  Inventions. 


WHAT  HAVE  YOU  TO  MAKE? 

Our  Work   is   First-Class,    Prices  Rea- 
sonable. 

SPIES  &  COMPANY, 

87-89   W.  Van   Buren  St  ,  Chicago,  III. 


J 


JUST  PUBLISHED. 

DYNAMOS 

A  practical  explanation  of  the  Designing", 
Construction,  Operation,  Main- 
tenance and  the 

CARE  AND  MANAGEMENT 

...OF... 

DYNAMOS, 

BY    F.    S.    HUNTING, 

Chief  Engineer    Fort    Wayne    Electric  Cor- 
poration. 


20  F  ages.  Size  1  by  10  inches,  26  Illustrations. 
.  -  Pamphlet  Form. 

PRICE,    2S     CENTS. 


ELECTRICIAN  PUBLISHING  COMPANY, 
■nlte  SIO  Marque tt e  Bldg.,      Chicago 


TM[    I  JlDprCT    AWn     DCCT    In  the  world  Is  claimed  of  the 

int  LAHut&l   AND  bt5l  TEXAS  ARM  &  PIN  CO.,  BeaumoRt,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
"W©   riaalte   ttxe.   DBWBY   ARM.       Write  *or»  prices. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE.  MICH. 

WHOLESALE     PRODUCERS, 

60-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ^"WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

-Write  for  Delivered  Prices. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


CEDAR    POLES. 


WE  HIVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 


1,000  pieces,  4- inch  top,   18  feet  long. 

1,500  pieces,  5-irrch  top,  18  feet  long. 

800  pieces,  6 -inch  top,   18  feet  long. 

3,100  pieces,  4-inch  top,  20  feet  long. 


1.000  |  ieces.  5-inch  lop.  20  feet 

1.000  pieces.  6-inch  top.  20  feet 

3,000  pieces,  4-inch  top.  25  feet 

3.500  pieces.  5-inch  top.  25  feet 


long, 
long, 
long, 
long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 


C.  H.WORCESTER  &, CO.,  Koss,  Mich., 

MANUFACTURERS  OF  C    DA"  PRODUCTS. 


TELEPHONE  POLES. 

I  have  the  following  poles  for  sale, 
and  can  ship  iminediately. 

25  ft.,  5,  6  and  7  inch  tops 4,000 

30  ft.,  6  and  7  inch  tops 3,000 

35  ft.,  6  and  7  inch  tops 2,000 

40  ft.,  6  and  7  inch  tops 1,600 

45  ft.,  7  inch  tops  ....  1,400 

50  ft,  7  inch  tops 800 

55  ft ,  7  inch  tops 600 

60  ft.,  7  and  8  inch  tops 400 

65  ft.,  7  and  8  inch  tops ; .  .     50 

Inspection  Guaranteed.  Write  for  prices. 

P.  Jf.  CAEROtt, 
Traverse  City.  -  Mich. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £3"5end  for  one. 

Mathias  Klein  &  Son, 

6T-89  W.  VAN  BUREN   STREET.  CHICAGO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOB  CIBCULAB  AND  PBICEH. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y.  ' 


READ  THE 


ELECTRICAL  PAPER. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made   a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 

Swedish-American  Telephone  Co.,  eso^VilLr^"cmcASo\ 


Correspondence  Solicited. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
tJooks?     100  pages, 
mailed  fr»e. 

ELECTRICIAN  PUBLISHING  CO, 

Suite  510  Marquette  Bldj..  CHICAGO. 


WRITE 
TO 


MUROOCK  &  CO.,  boston? 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  (or  HARD-DRAWN  COPPER 

WIRE,  all  sites.    FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

THE  G.  MclNTIRE  CO.,  13  S  (5  Franklin  St., 

NEWARK,   N.  J. 


For  their 

prices 

on  their  new 


"STAR"  RECEIVER. 


Western  Telephone  Construction  Co., 

250-254  8.  Clinton  St.,  Chicago,  III., 

Largest  Manufacturers  of 


Telephones /Switchboards  Exclusively 


In  the  United  States. 


STERLING  ELECTRIC  CO., 

EXCLUSIVE    MANUFACTURERS    OF 

Bell-Style  Telephone  Apparatus 

FOB  THE  IX  IrF.I'KXOEXT  FIELD. 
Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


RTHSOUTH 


THE  VIADUCT  GO.  OF  BALTIMORE 


[ft "  s-'lEP 


Are  making  more  telephones 
than  ever;  it  has  the  largest 
plant. 

The  6,000  and  over  MAGNETO 
BELLS  used  by  the  Kinkeh 
Telephone  Co.  of  St.  Louis 
were  made  by  this  company, 
and  are  of  its  standard  cele- 
brated style  known  the  world 
over. 

You  make  no  mistake  in  or- 
dering telephone  apparatus 
from  this  company. 

More  District  Telegraph 
Messenger  Boxes  are  made  by 
it  than  all  other  manufactu- 
rers combined,  and  It  Is  the 
pioneer  in  this  line,  having 
been  continuously  making 
them  since  1871,  and  in  manu- 
facturing Telephone  Appa- 
ratus since  ii78. 
Correspondence  solicited. 
Send  for  1900  Catalogue. 

VIADUCT 

MANUFACTURING 

COMPANY, 

BALTIMORE,  MD. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable.  Sellable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
QBT  CATALOG.  CHICAGO,  U.  S.  A. 


TotheTelephQneCompan.es. 


THE  R0LFE 
PROTECTORS  AND 
CABLE  HEADS, 

Endorsed  by  the  National  Board  of  Fire 
Underwriters,  are  now  manufactured 
under  the  Rolfe  &  Barrett  Patents  exclu- 
sively by  EUREKA  ELECTRIC  CO.,  manu- 
facturers of  High  Grade  Switchboards, 
Telephones,  Cable  Heads  and  Protectors. 
Ott  our  catalogue  illustrating  our  full 
line. 


EUREKA  ELECTRIC  CO., Sl69sts;  CHICAGO,  ILL,  U.S.  A. 


Modern  Telephones. 

IT  PAYS  TO  INVESTIGATE. 

We  manufacture  the  highest  grade 
telephones  and  supplies  of  every 
description.  "We  make  'Phones  for 
the  largest  exchanges,  who  use  them 
with  the  greatest  satisfaction.  Write 
for  our  1900  catalogue  and  price  list — 
it  «ill  secure  your  trade. 

We  repair  'Phones;  send  them  in. 

References:  Foreman  Bros.  Banking  Co. 

Telephone  k  Ml  Co., 

56  Fifth  Avenue,  CHICAGO. 
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CHICAGO.  ILL. 


SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


Whol 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

and    Re-tail 


PHONE    SU 


K0K0M0  TELEPHONES 

SPKAK    POR    THEMSELVES, 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 


Kokomo,  Ind.,  U.  S.  A. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  ^QM^jg^g^^ 

STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


/^T] 

^■^^^^^M 

•w* 

ummL 

N?  80 

SPECIAL 

—* 

- 

- 

«"""'     SLSCTK-te,;,*,. 

These  28  3-Mbs.  spools  fSllbs.  total)  of 
K0.C6  single  silk-covered  wire  will  cost  jou 
l2i3netatS0,  10.  10,5  off  list;  and  there  is 
sufficient  wire  on  these  2S  spools  to  wind 
1.000  oOO-ohmfcr-fdtrlngT-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  S5 
additional,  making  a  total  cost  of  yoor 
own  1,000  magnets  finished  at  factory,  r218. 


The  above  box  contains  1,000  "Dup  ex" 
magnet  windings.  >  ach  winding  is  made 
np  of  No.  36  wife,  500  ohms  per  winding, 
aod  each  winding  has  12  per  cent,  more 
tnrns  than  there  are  in  tbe  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  ceDt.  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 
138  7™ST.  JERSEY  C/TYMJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


THE  COLUMBIA  ELECTRIC  &  MFC  CO,, 


79    5th    Ave 


Chicago, 


Telephone  Switchboards,  Telephone  Supplies,  Electrical  Specialties. 


Send  for 
Catalog. 


A    P^E^X^T  BOOK! 

THE     MOST     COMPREHENSIVE     TREATISE    ON 
TELEPHONY     PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E. 


CONTENTS. 

Chapter  I.— History  and  Principles  of  the  Magneto  Telephone.  II.— History  and 
Principles  of  the  Battery  Transmitter.  III.— The  Telephone  R&ceiver.  IV.— 
Carbon  Transmitters.  V.— Induction  Coils;  Comparative  Tests.  VI.— Bat- 
teries. VII.— Calling-  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
Hook  Switch,  aud  Circuits  of  a  Telephone.  X. — Commercial  Calling  Ap- 
paratus. XI.— The  Telephone  Relay  or  Repeater.  XIT  —  Self-induction  and 
Capacity.  XIII.— Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Listening  and  Ringing  Apparatus  for  Switchboards.  XVI. 
—Self -restoring  Drops.  XVII.— Complete"  Switchboards  for  Small  Exchanges. 
XVIII.— Lamp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
— Transfer  Systems.  XXI. — Common-battery  Systens.  XXII. —House  Sys- 
tems. XXIIL— Protective  Devices.  XXIV.— Distributing  Boards.  XXV- 
Party  Lines  Non-selective.  XXVI.— Party  Lines:  "Step  by  Step"  Signaling. 
XXVII.— Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII.— Party 
Lines;  Harmonic  Signaling.  XXIX.— Wire  for  Telephone  L'se.  XXX.— Pole 
Line  Construction.  XXXI.— Telephone  Cables.  XX XII.— Underground  Con- 
struction.   XXXIII.— Testing. 


458  large  octavo  pages,  357  IIJus.     Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,' and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  arc  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer-  - 
cial  apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  gi\en  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  of  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 

ELECTRICIAN  PUBMSHIXG  CO., 

510  Marquette  Building:,  Chicago. 


.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300.000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
efficiency  of  our  apparatus  to  be  of  the  highest  grads 
and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  ouB 
patrons  on  alleeed  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICAGO. 
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Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  LawH 
Webb.    16mo,  160  pp.    Price  ?L00. 

This  handbook  Is  a  complete  treatise  on  telephoDy.  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloth  bound:  fullv  Illustrated.    Price  $1.60. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D..  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  51.00. 

This  book  describes  the  construction  of  the  various 
fjrms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  &.  Second  edition,  revised  and 
enlarged.    Sou  do.    288   Illustrations.     Price  51.50. 

Id  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost.  buT  thoro'ighly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  ueen  kept  constantly 
in  view,  It  is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  Inspector*. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth   edition.    16mo,    60    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  51.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece.  F.  R.  S..  and  A.  J.  Stubbs.  608 
pages.    333  illustrations.    Price  54.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE  By 
Geo.  H.  Cary.  The  purpose  for  which  this  book  Is  written 
Is  to  furnish  Information  to  those  who  may  desire  to  con- 
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Extract  from  Preface.— "This  little  book  has  do  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  it  is 
felt  that  there  la  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TEL  K PHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  deallne  with  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  Its  ki 
everything  regarding  telephone  work  and  management.    It  con 


nd.      It  is  right  up  to  date.  Intensely  practical  and  so  plain  and  clear  in  Its  language  that 
forms  In  size  and  style  to  our  otuer  Haod-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 
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$j  G.  &  H.  BARNETT  COMPANY,  | 

43  PHILADELPHIA,  PA.  JJ 


Used  in  All  First-Class 
Installations. 


Our  500-Volt  Switches 

are  unsurpassed  for 

durability. 


■«NUr«;TUREO  ONLY  BY 


TheHart&HegemanMfg.Co., 

99  HIGH  ST.,  HARTFORD.  CONN. 


STURTEYAflT  SYSTEM 

OF 

MECHANICAL  DRAFT, 


m 

JS  Saves  cost  of  chimney. 
Burns  cheap  fuel.  , 
Increases  hotter  capacity. 
Send  for  Catalogue"  "110 '. 
B.F.  STURTEVANT  C°.  boston , 

NEW  YORK -PHILADELPHIA -CHICAGO  •  LONDON' 


NUK  IM-WtSltKN 


ELECTRICAL    CONVENTION. 


$3  per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing  Company.  Chicago. 


EVERY  SATURDAY. 


10  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO,  JANUARY  20,  1900. 


No.  3 


CI  MIDI     CY  INSULATED 

OllTlt^L«CiA    WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

ER„  8^v^l"NT     Simplex  Electrical  Company, 

onadnoch  Block,  CHICAGO.  75-8  I    Corn  h  III,  BOSTO  N ,  MASS. 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— World's  Fair, 
Medal  for  Rubber  Insolation. 


THE  STAXDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  lYIanson  Tape,  Candee  WeP™r  Wires. 
THE  OKONITE  CO.,  Ltd. 

nVlVctt }"»»«.».     253  Broadway,  New  York. 


Geo.  T.  Manson.  Gen'l  Supt. 
W.  H.  Hodgins,  Secy. 


MOR 

"Crownlail  Bonds 

Arc  In  use  than  all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

tartan  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


^Standard  Underground  CableCo, 


|       ^1    642  The  Bootery, 


Chicago. 


Westlnehouse  Bldg.,        18  Cortlandt  St., 
Pittsburg,  New  York  City. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg., 
Philadelphia,  Pa, 


•=p  Electric  Cables,  Conduits,  Wires  and  Accessories, 


The  Only  Fire  Detective  Calile  in  the  World. 

Every  Fractional  Part  of  which  is  continuously  Thermostatic,  and  designed  fof 
all  Interior  Electric  "Wiring  Adaptations.  It  lights  the  gas!  Rings  the  door  bellsl  11 
automatically  notifies  of  fire  and  indicates  that  burglars  are  at  work,  all  in  one  installa- 


tion. 

Fusible  Core  rcnnine  throughout  the  cable  Is 
Immediately  abort -circuited  on  auy  Interrup- 
tion by  Fire  or  Tblel,  Accident  or  I  ' 


Why  use  dormant  wirea? 
£2  The  Montauk  Automata 
Thermostatic  Electric  Ca- 
bles are  as  sensitive  to  heal 
or  fire  as  the  nervous  system 
of  a  human  being  is  to  the 
touch  of  flame. 

Write  for  descriptive  mil- 


Call  and  see  cables  operated. 


MONTAUK  MULTIPHASE  CABLE  CO. 


Telephone  4031  Cortlandt. 


> 

I0O  Broadway,  NEW  YORK. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  Vz  to  50  norse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Queen  &  Co., 

101  Z  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


Also  High  Grade  Knbl>«r  C<vr«.r»d  TKirrH  Bud  Oahlea. 


X-Ray  Colls,      &mBmm*s&M&r   Medical  Colli, 
Colls.  i^"""^^^^^r    Spark  Colli. 
17-187  Vandewater  St.,  Blew  Torfc. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


~      MAKERS  OF     «|L_0\    DE4LEBS  IN 

LEATHER  CW&    MILL 
BELTING  W^  SIPPLI 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  inquiry  and  careful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  syitem  used. 


G7-69SOUTH    CANAL     -IHIEr 

CHICAGO  ILL. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  a  Co.,  Newark,  N.  J. 


Wanted  Fon  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices  paid  for  old 
I  ncandescent  Lamp  bases. 


Goldsmith  Bros., 

63  and  65  Washington  St..  Chicago. 

Works,  58th  and  Throop  Sts.. 
REFINERS  and  ASSAYERS. 

od  us  several  average  samples  of  bases 
;uu  aave  on  hand;  our  offer  will  reach  yen 
by  return  mail. 


Y/ESTUN  Electrical  JjDjffnmunit  Co,, 

— ^^Bf      "4-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard  Portable  Direct  Beato  Vol,lne,er,'  MilliM»«,ers'  voitammeters, 

8  Ammetirs,    Hllliimmeters, 

Ground  Detectors  and  Circuit  Testirs, 
Ohrometers,   Portable  Galvanometers. 


Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 


HOLOPHANE  GLASS  CO.. 


Mo.  I  Broadway, 

i]        NEW  YORK,  N.  Y. 

Manufacturers  of    COMPOUND    PRISM    GLOBES    AND  SHADES,    Guarantor  slvc 

"Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  direetingand  diffusing  all  kinds  of  light. 
Send  lor  catalogues  and  pamphlets. 
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NELL 
NGINES 


SIMPLICITY, 
DURABILITY, 
MECHANICAL 
PERFECTION. 

3  TO  100 
HORSE  POWER. 

CRANKS   RUN  IN  OIL  BATH   AND 
VITAL   PARTS,  SUCH    AS    CAMS,  VALV  ES,  GOVERNOR,  IGN  ITER  ,  ARE    EXPOSED     AND 
EA5ILV  ACCESSIBLE       ABSENCE  OF  INTRICATE  PARTS   MAKES  IT  A  PERFECT   ELECTRIC 
LIGHTING-   ENGINE.        SEE   OUR    GUARANTEE    AND    GET   PRICES    BEFORE    YOU    PURCHASE. 

Cornell  Machine    Company, 

175  WEST  SUPERIOR  ST.     CHICAGO,  ILL.  U.S.A. 

H.J.Davis,  General  Eastern  Agent,  40  wall  st.  New  York  City. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


New  York,  100  Broadway.       Bostoo,  60  State  Street.       Baltimore,  Equitable  Building. 
Chicago,  Marquette  Building.       San  Francisco,  The  Parrott  Building. 


19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA, 


Special   Lamp. 

We  have  just  put  on  the  market  a  special  very  low  priced  first-class  lamp.     Every 
lamp  guaranteed.     Write  us  for  price  and  particulars. 

LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 


»!• 


OIMT  SELL 

Your  bumed-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  business  has  proven  that  our  terms  are  the  best  and  that 
we  are  here  to  stay.  

CEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 


WE  GUARANTEE 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  ligKt  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC.  PA. 


AARON  CARTER,  President. 

MAJ.  W.  M.  COMBS,  Vice-President. 


C.  H.  WATERMAN,  Treasurer  and  Manerer. 
A.  E.  BOSSE'  Secretary. 


LEMUEL  RUSSELL,  Consulting  Encinetr. 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE  MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lots,  16  C.  P.,  IV  cents;  32  C.  P., 25 cents; 
F.  O.  B.  Owensboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


The  Electric  Enameling  Co, 


203 


Office  of  Record, 

188  Market  St..  Newark.  N.  I., 

S.  J.  MACDONALD   Counsel. 


Iroadway, 

Ne 


•\^f  York. 


A  SHORT  STORY. 

ANNUNCIATORS  AND  BELLS. 


THAT'S  ALL! 

Our  Catalog  Tells  More. 

PARTRIGK,  GARTER  &  WILKINS, 

Manufacturers  of  House  Goods, 

125  SOUTH  SECOND  ST.,  PHILADELPHIA. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Advance  Specialty  Co —     xix 

American  Battery  Co xv 

Amer.  El.  Specialty  Co.. .  xvi 
Amer.  El.  Telephone  Co. .  xxi 
American  Elec.  Works...  xvii 
Amer.  Reflect.  A  Ltg.  Co.  iv 
Amer.  Steel  A  Wire  Co . . .  i 

Amer.  Wov.Wr.  Brush  Co.   

Arnold  El.  Power  Sta.  Co.     xiv 

Ashmore&Co.,  E.  M xiv 

Babcock  A  Wilcox  Co..      xxvi 

Bain,  Foree xvii 

BakerACo xix 

BallEngineCo xxvii 

Barnes  Co.,  Wallace xviii 

BarnettCo.,  G.  A  H xxx 

Baux,F.A xviii 

Becker  Bros vii 

Belden-Larwill   Elec.    & 

Mfg.  Co xxv 

Berthold  A  Jennings xix 

Besly  A  Co.,  Chas.  H xxx 

Bissell  ACo.,  F xxi 

Sossert  El.  Const.  Co....         x 

Brady,  T.  H xix 

Bryan  &  Humphrey xviii 

Buckeye  Electric  Co xiv 

Bullock  Elec.  Mfg.  Co....     xvi 

Burnley  Batt.  A  MfgCo.    

Carroll,  F.  X xix 

Cary  Spring  Works xiv 

Central  Electric  Co v 

Central  Mfg.  Co xix 

Central  Tel.  &  Elec.  Co..     xxi 

Chicago  Belting  Co i 

Chicago  Edison  Co iv 


Chic.FuseWire&Mfg.Co.      xv 

Chic.House  Wrecking  Co.     

Chicago  Tns.  Wire  Co 

C.  AN.  W.R.  R xiv 

CM.  &St.  P.  R.R 

Chicago  Rheostat  Co xviii 

Clay  Ele.  A  Mfg.  Co.  xvii.xxvii 
Cling- Surface  Mfg.  Co.. ..       vi 

Colorado  Lamp  Co xviii 

Cornell  Machine  Co ii 

Couch  A  Seeley  Co 

Cutler-Hammer  Mfg  Co..    xvii 
Cutter  Elec.  &  Mfg.  Co....        i 

Davis  AStitt  Co xix 

Dayton  Globe  Ir.  Wks.  Co.  xxvi 
Dearborn  Drug  A  Ch.  Co.      xv 

Diamond  Meter  Co xii 

Dixon  Crucible  Co.,  Jos.,  xxvii 
Dunn-Martin  Electric  Co.  xviii 

Eagle  Electric  Works xiv 

Eagle  Paint  A  Var.  Wks..  iii 

Eastern  Elec.  Cable  Co.. . .    

Edison  Decorative  &  Min- 
iature Lamp  Bept xvi 

Edison  Mfg.  Co xvi 

Elbridge  Elec.  Mfg.  Co. ..  xvii 

El.  Eng.  Inst.  Corr.  Inst.    

Electric  Appliance  Co  —  xvi 
Elec.  Enameling  Co.,  The.     iii 

Electric  Storage  Batt.  Co.  iii 

Electric  Vehicle  Co xii 

Electrician  Pub.  Co xxiv 

Emerson  El.  M  fg.  Co xvi 

Ericsson  Telephone  Co.. .  i 

Eureka  Electric  Co xxi 


Faries  Mfg  Co , 

FarrTel.  &  Con.  Sup.  Co.   

Federal  Battery  Co vii 

Foote,  Pierson  &  Co iv 

"For  Sale"  Advs xviii 

Ft.  Wayne  El.  Wks.,  Inc..  xxix 

Franklin  Eng.  A  Elec.  Co.    

Fuller  Co.,  The 

Garl  Electric  Co xxii 

General  Elec.  Repair  Co.."     xii 

General  Electric  Co viii 

Gen'l  Incandescent    Arc 

Light  Co xvii 

General  Inc.  Lamp  Co 

Goldsmith  Bros i 

Gordon  Battery  Co xix 

Gregory  Electric  Co xviii 

Hamlin,  Geo.  R xv 

Hart  A  HegemanMfg.  Co.   xxx 

Hobart  Elec.  Mfg.  Co i 

Hodge-Walsh  El.  Eng.  Co.  xviii 

Holmes  Fibre-Graph.  Co.   

Holophane  Glass  Co i 

Huebel  A  Manger xxvi 

Indiana    Rubber  &    Ins. 
WireCo xiii 


Inglis,  Wm.,W.AIr.Wks. 
Internat'lCor.  Schools... 
Iron  Clad  Resistance  Co.. 

Johnston,  Thos.  J 

Kartavert  Mfg.  Co 

Kelley  A  Son,  Benj.  F.... 
Kentucky  Electrical  Co.. 

Klein  A  Son,  Mathias 

Kokomo  Tel.  A  El.  M.  Co. 


xviii 
xvii 


Kusel,  D.  A.,  Tel.  A  Elec. 
Mfg-.  Co xxi 

Lea  Manufacturing  Co...  xvii 
Leather Preserv.  M.  Corp.    xxx 

Leavitt,  R.  H xix 

Leclanche  Battery  Co....     xix 

Leffel  A  Co.,  James xxvii 

Lindsley  Brothers  Co xix 

Little,  O.  C.  PuUey  Coat'g 

Co xxx 

Lombard  Water  Wh.  G.  Co.  xvii 
Lynn  Incand.  Lamp  Co..       iii 

Manhattan  Elec.  Sup.  Co.      xx 

Manross,  F.  N xxx 

MclntireCo.,  The  C xxvi 

McLennan  &  Co.,  K xvi 

Meyrowitz,  E.  B.. iv 

Mica  Insulator  Co xvi 

Miscellaneous  Advs xviii 

Modern  Tel.  A  Supp.  Co.       xxi 

Monon  R.  R xxvi 

Montauk  Multip.  Cable  Co.  i 
MunsellACo.,  Eugene...  xvi 
Murdock  &  Co. ,  W.  J  . . . .       xx 

National  Carbon  Co......     

National  India  Rubber  Co. 

Naugle,  Holcomb  &  Co —  xix 
New  York  Insul.  Wire  Co.     xv 

Noblett.E.  J xxi 

Non-Polarizing  Dry  Bt.Co.      iv 

North  Electric  Co xxii 

Northern  Elec  Mfg.  Co...      xv 

Ohio  Electric  Works 

Okonite  Co.,  The i 


PaisteCo.,H.  T xvi 

Paragon  Fan  A  Motor  Co.    

Partrick,  Carter  A  Wilkins.    iii 

Perrizo  &  Sons 

Peru  Elec.  Mfg.  Co xiv 

Phillips  Ins'd  Wire  Co....   xvii 
Phoenix  Battery  Mfg.  Co.  xxii 

Phoenix  Glass  Co — — 

Phosphor-Bronze  S.  Co..  xxvii 

Plass,  H.  E.,  Elec.  Co i 

Pringle,  Wm.T 

Queen  ACo i 

Rawson  Electric  Co xxi 

Reisinger,  Hugo 

Riley  Bros xiv 

Robertson  &  Sons,  Jas.  L.  xvii 
Roebling's  Sons  Co.,  J.  A.    xiv 

Sargent  &  Lundy 

Sawyer-Man  Elec.  Co — - 

Schiff,  Jordan  A  Co xiv 

Schwalm  Co.,  Geo.  F iii 

S.E.I.  Co 

Shelby  Electric  Co i 

Shultz  Belting  Co 

Siemens  &  Halske  Electric 

Co.  of  America ix 

Simplex  Elect'al  Co.,  The,        i 
Smith  Co.,  S.  Morgan...    xxvii 

Speer  Carbon  Co iv 

Spies  &  Company xix 

Splitdorf,  C.  F i 

Sprague  Electric  Co xv 

Standard  Paint  Co 

Standard  Tel.  A  El.  Co. . .      xx 
StandardUnderg.CableCo.         i 


Sterling  ASon,  W.  C xix 

Sterling  Electric  Co xx 

Sterling  Varnish  Co.,  The     xiv 

Stewart  ElectricalCo xiv 

Stilwell-Bierce  A  Smitb- 

Vaile  Co xviii,  xix 

Stow  Mfg.  Co xv 

Stromberg-Carlson      Tel. 

Mfg.  Co xxi 

Sturtevant  Co.,  B.  F xxx 

Swarts  Metal  Refln'gCo..  xviii 
Swedish- American  Tel.  Co.    xx 

Texas  Arm  A  Pin  Co xix 

Torrey  Cedar  Co xix 

United  Corresp.  Schools.,  xv 
United  Elec.  Imp.  Co 

Valentine-Clark  Co xix 

Varley  Dupl.  Mag.Co xxii 

Vought,  M.I xvii 

Vulcan  Copper  Mining  A 

Smelting  Co xvi 

Vulcanized  Fiber  Co xxx 

Wagner  El.  Mfg.  Co xi 

Walsh's  Sons  A  Co i 

Ward  Leonard  Elec.  Co..  xv 
Wan-en  El.  A  Specialty  Co.      v 

Warren  Elec.  Mfg.  Co xvii 

Webster  Chemical  Co xxx 

Western  Electric  Co vii 

Western  El.  Supply  Co...  xxiii 

Western  Tel.  Cons.  Co xx 

Westinghouse  Electric  A 

Manufacturing  Co  ....  xxviii 
Weston  Elect'cal  Inst.  Co.  i 
Worcester  A  Co.,  C.  H....    xix 
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FOREIGN  AND  DOMESTIC 


\A/F=»|-TE      FOR 


>t=MCES 


CHICAGO  EDISON  COMPANY, 


139    ADAMS    STREET, 
CHICAGO. 


W.  B.  G. 


ACCURATELY 
ADJUSTED 


FUSES, 


Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age by  crosses  with  high-tension  circuits... 


Opening  point  of  Fuse 
lo  Ampere,  up 
by  tenths. 


Does  not  operate  un- 
less abnormal  current 
is  maintained  for  a 
number  of  seconds. 


SEND  FOR  CATALOGUE. 


FOOTE,  PIERSON  &  CO., 


Sole  Manufacturers, 

NEW  YORK. 


CARBON 


W3\5^^S%J,1 


Motor  and  Generator 
BRUSHES. 

Speer  Carbon  Co., 


ST.  MARYS,  PA. 


The  Vetter  Current  Tap, 

A   Tapping  Plug  and  Lamp  Socket  Combined. 


A  simple  and  safe  device  for  tapping  and  carrying  the  current  from  any  electric  litrht 
fixture  to  Motors.  Drop-lights  and  other  elertriral  ,u vires  WITHOUT  THE  I.uSSoFLAMP 
IN  FIXTURE.  Adapted  to  any  system  of  electric  lighting.  When  ordering,  state  what 
socket  Is  used.    Each  tap  is  packed ,  with  full  directions,  in  a  neat  box. 


E.B.MEYROWITZ, 


MANUFACTURER  |    104  EAST  23d   STREET, 
Ud  PATENTEE,    j  NEW  YORK. 

(    ALSO  AT  125  VV.  42d  STREET. 


6O4  Nicollet  Ave.,  Minneapolis.    360  St.  Peter  St.,  St.  Paul. 


3  Rue  Scribe,  Paris,  France. 


Washington,   D.  C  ., 

November  15,    1899. 

The  ITon-polarlzing  Dry  Battery  Company, 

625  Broadway, 

He*  York. 
Gentlemen: 

I    take  great  pleasure   In  stating  that  as  far  as  our  use 

of   "0.  K."  dry  battorles  has   gono,    they  have  proven  all   they  are 

represented   to  be,  and  we  have  adopted   them  as  our  standard  Dry 

Cell.     We  used  only   this  make  or  dry  cells   In  Cuba  and  Porto  Rico 

«nd  now  use   them   In  the  Philippines,    they  lasting  longer   than  any 

cthe.-  make  we  have  ever  used. 

WAR  DEPARTMENT 
SIGNAL  OFFICER. 

NOV  15  1899 

DISBURSING  OFFICE- 


DRY  BATTERIES 

Are  O.  K.'d   By  All   Users. 

Read  what  a  Government  War   Official   says  of  the  O.  K.  Battery, 

They  are  unequaled  for  Telephones,  Fire  and  Police  Telegraph ,  Railway  Signal  Work,  Burglar 
Alarms,  Electric   Clocks,  Gas  Engines,  Etc.,  Etc. 

Used  exclusively  by  V. 


O.K. 


s.  Slirual  Corps  and  Pull- 
man Palace  car  Co. 

Polarization  reduced  to 
a  minimum.  Unaffected 
by  heat  or  cold.  High 
voltage  and  amperage. 
< i  reat  recuperative  power. 
Longest  life.  Compact. 
Full  strength. 

Beware  of  Imitations. 

Other  manufacturers 
endeavor  to  Imitate  the 
shape  but  cannot  ap- 
proach the  quality. 


"BITOT. 


OKilxlA 


OK 

num. 


OK 


OK 


Very    truly   yours . 


qgiUIn  1  Slgn.l  Oflc.r.  U.S.  VoU, 
DI»buiiuipOfflotT. 


NON-POLARIZING  DRY   BATTERY  CO., 


idway,     IMew     York. 
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STANDARDS. 

CONGRESS'  action  in  passing  the  currency  bill  makes  gold  the  standard 
of  monetary  value. 

VOLTA'S  law  is  the  standard  of   measuring    the    force     of    the     electric 
current. 

AMPERE'S  law  is  the  standard  of  measuring  the  quantity   of  the  elec= 
trie  current. 

THERE  you  are. 


HERE  we  are   with  ^"x  ^»  the  standard  of  insulation  for  electrical  con- 

TRADEMARK.  ■ 

ductors  which  we  have  the  pleasure  of  again  presenting  for  your 
favorable  consideration. 

CENTRAL  ELECTRIC  COHPANY,  Chicago. 
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IF  IT'S   A 


PEERLESS 

'TRANSFORMER 

IT  IS  WITHOUT  AN  EQUAL! 

OUR  PEERLESS  BLUE  BOOK  1CLLS  WHf.        *<=  em  x»  «00K  AVW- 


The*  Warren  Electric  and  Specialty  Co., 


WARREN,  OHIO,  U.S.A. 
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Eiec.  Supply  &  Mfg.  Co.,  62  Public  Square,  Cleveland,  0. 


..--"~- 


\my, ! 


WESTERN    ELECTRICIAN 


January  20,  1900 


YOU  MAY  NOT  BELIEVE  US  WHEN  WE  SAY  THAT  CUNG-SURFACE 

I  WILL  STOP  A  BELT'S  SLIPPING,  SO  IT  CAN  RUN  EASY.  | 


LAKE  CITIES  ELECTRIC  RAILWAY  CO.,  Michigan  City,  I nd .:  "Have  been  using  Cli ng-Su rface  on  our  two  main  engine 
belts  and  are  very  much  pleased  with  It;  as  these  belts  were  slack  they  slipped,  but  now  with  Cllng-Surface 
on  them,  we  have  no  trouble  and  they  run  finely." 

CENERAL  ELECTRIC  CO.,  LAMP  WORKS,  Harrison,  N.  J.:  "Cli  ng-Su  rface  has  given  better  satisfaction  than  any- 
thing we  ever  used." 

ADAMS  A.  WESTLAKE  CO.,  Chicago:    "Have  been  using  Cling-Surface  some  time  and  it  gives  perfect  satisfaction." 

FRASER  &.  CHALMERS,  Chicago:  "After  3  years'  use  of  Cling-Surface  we  can  state  that  it  is  a  good  article  and 
has  given  us  entire  satisfaction." 

FOREHAND  ARMS  CO.,  Worcester,  Mass.:  "Have  been  using  Cling-Surface  on  24-inch  belt,  35  feet  between  centers;  it 
is  raw  running  with  18-inch  sag  and  gives  us  perfect  satisfaction.  Before  using  Cling-Surface,  this  belt  ran 
very  tight  with  much  trouble  from  running  ofTpulleys." 

WE  CAN  GIVE  YOU  PLENTY  MORE.  ASK  US  ABOUT  CLINC-SURFACE. 


CLING  SURFACE  MFG.  CO., 


177-182  VIRGINIA 
STREET 


Buffalo,  N.Y. 


CHICACO  BRANCH,  225  Dearborn  Street. 
NEW  ENCLAND  BRANCH,  I  70  Summer  St., 


Boston,  Mass. 
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Electric  Appliance  Co. 

Eureka  Electric  Co. 
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General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Magnet  Wires. 

(See  Insulated  Wires,) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 
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Meters. 
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General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
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Central  Electric  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Bullock  Elec.  Mfg.Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
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Motors. 

Bullock  Elec.  Mfg.Co. 

Central  Electric  Co. 
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Eagle  Electric  Works. 

Elbrldge  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  ElectricCo. 

Hobart  Eiec  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

United  Elec.  Imp,  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
I       Westinghouse  El.  A  Mfg.  Co. 
Xail  Heads. 

Clay  Elec.  A  Mfg.Co. 
Packing. 

Besly  A  Co.,   Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Central  Electric  Co. 

Cling-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
I' I  hi  in  ii  in     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Poles. 

Mterthoid  a  Jennings. 

Carroll.  F.  N. 

Central  Mfg.  Co. 

Davis  A  Stltt  Co. 

Lindsley  Bros.  Co. 

Naugle,  HolcombA  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son.  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrev  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  a  Co.,  c.  H. 
Porcelain. 

Peru  Elec.  Mig.  Co. 
Ite  tlucrs. 

Swarts  Melul  Refining  Co. 
Reflectors. 

Amer.  Reflector  a  Ltg.  co. 
Be-  Winding—  ICepairs. 

Meeker  Bros. 

Chicago  Edison  Co. 

General  Eicctricul  Repair  Co. 

Gregory  Electric  Co. 

Hodta-Wnlsh  Elec.  Eng.  Co. 

spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Spies  A  Company. 

Ward  Leonard  Elec.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 


Second-Hand  Maeh'v. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 
Sneaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick,  Carter  A  Wilkins. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 
Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Tapes,  Insulating.  * 

American  Electrical  Works. 
Central  Electric  Co 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephones.  Telephone 
Material  and  Switch- 
hoards. 

American  El.  Telephone  Co. 

Blssell  A  Co.,  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

FarrTel.  A  Cons.  Supplv  co, 

Foote,  Pierson  A  Co. 

Garl  Electric  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supplv  Co. 

Modern  Tel.  A  Supply  Co. 

Murdock  A  Co..  W.  J". 

Noblett,  E.J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromherg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Western  Electric  Co. 

V  estern  Elect,  supplv  Co. 

Western  Tel.  Cons.  Co". 
Tools. 

Klein  A  Son,  Mutbias. 
Toys,  Electrical. 

Dunn-Martin  Electric  Co. 

Elbrldge  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Plass.  10  11   Electric  Co. 
Transformers. 

Central  Electric  Co. 

Ft.  Wayne   Elec.  Works,  Inc. 

General  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  ASpecialtv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

WVsllnghouse   El.  A~Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
TurhineA  Water  W  heels. 

Dayton  Globe  Iron  Works  Co. 

LelTel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smlth-Valle. 
Varnishes. 

sterling  Varnish  Co. 
Vulcanized  Flhre. 

Vulcanized  Fibre  Co. 
AVIre.  Bare. 

Besly  A  Co.,  Chas   II. 

central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Woodwork.Elcctrical. 

Blssell  A  Co.,  F. 

Noblett.  E.  J. 
X-Kay  Ouifl's. 

Central  Electric  Co. 

Queen  A  i  !o. 

Splitdorf,  C.  F. 


^v*rtl«*m»nt«    A«»«»    **»«:*    III. 


January  20,  1900 


WESTERN    ELECTRICIAN 


it 


FEDERAL  SALT 


» 


IPATENTEO.) 


♦ 

♦ 


A 


For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


DEALERS 


SAL  All  MOM  AC. 


FEDERAL  SALT. 


FEDERALITE 


MADE   BY 


THE  FEDERAL  BATTERY  CO., 

II  Pine  Street,  New  York. 


#  (PATENTED.) 

I      SOLD  IN  BULK  ONLY.  CHEAPER  AND  BETTER  THAN  SAL  AMMONIAC  IN  BATTERIES. 


J 


Becker  Bros. 

39-43  W.  Washington  St.,  Chicago,  III. 

LONG  DISTANCE  'PHONE,  EXP.  607. 

Manufacturers  of  the    Celebrated    "PERFECTION"    Bronze     Woven    Wire 
Gauze  Brushes  for  Dynamos  and  Motors. 

THE  BRUSH  WEARS!  NOT  THE  COMMUTATOR.  DOES  NOT  CUT  OR  SCRATCH. 

NEEDS   NO  TRIMMING.         FLEXIBLE  AND  NOISELESS. 


A  Brush  that  has  stood  the  test  of  time.    Used  and  endorsed  by  Electrical  Engineers 

all  over  the  world. 

SEND   FOR    DESCRIPTIVE    CIRCULAR    AND    PRICE    LIST. 


OUR    FACILITIES 
FOR  ELECTRICAL 


REPAIR  WORK 


NOT    EXCELLED 
IN    THE    WEST. 


A  Shop  equipped  with  modern  machinery,  employing  skilled  mechanics 

and  using  best  materials,  enables  us  to  turn 

out  highest  grade  work. 

Armatures,  Fields  and  Transformers  Rewound.    Commutators  Refilled. 

MACHINES  REBUILT. 
Repairs  for  Everything  Electrical,  Including 

National  Electric  Co.'s  Machines. 

ALL  WORK  GUARANTEED. 

OUR   PRICES  ARE  RIGHT. 


New  Type 

Sunbeam 

Street 

Railway 

Lamp. 

16  CANDLE  POWER 


Catalogue  1-S  gives  complete  description  and 
illustration  of  the  New  Type  Sunbeam  lamps, 
made  by  new  machinery  and  latest  improved 
methods.    Every  lamp  exhausted  individually. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

nANUFACTURERS  AND  DEALERS. 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  Qeneral  Supplies. 


LONDON, 
70  Coleman  Street,  E.  C,  and 

North  Woolwich,  B. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS. 
46  Avenue  da  Bretaufl. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

NEW  TYPE  OF  ALTERNATOR. 


75  Kw.  GE.  Compensated  Revolving  Field  Combined  Alternator  and  Direct  Coupled  Exciter. 


Without  change  of  adjustment  this  type  of  alternator  gives  accurate  automatic 
regulation  when  loaded  with  lights,  with  motors  or  with  a  combination  of  the  two, 
while  the  compounding  of  all  other  alternators  requires  special  adjusting  for  similar 
loads. 

Write  for  Bulletin  4206. 


Sales  Offices  in  All  Large  Cities. 


Main  Office:  Schenectady,  N.  Y. 


Chicago  Office:  Monadnock  Building. 


Foreign  Depl.  Schenectady,  N.  Y.,  and  44  Broad  St.,  New  York 
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VISITORS 


To  the  Northwestern  Electrical  Association 


Are  invited  to  call  at  our  parlors  and  examine 


The  Improved 
Duncan 
Integrating 
Wattmeter. 

ACCURACY  OF  RECORD, 
PERMANENCY  OF  CALIBRATION, 
ECONOMY  OF  OPERATION. 


Siemens  h  Ealske  Electric  Company  of  America, 


MANUFACTURERS  OF 


High-Grade  Electrical  Apparatus, 

General  Offices:  CHICAGO,  ILL. 


Branch  Offices: 

Boston,  71  Broad  St.  Cincinnati,  Perin  Building.  Denver,  412  17th  St. 

New  York,  26  Cortlandt  St.         St.  Louis,  Laclede  Bldg.       Philadelphia,  1500  Land  Title  Bldg. 

San  Francisco,  598  Parrott  Bldg. 
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ADJUSTABLE    CONTACT 

KNIFE  SWITCHES 


MADE  STRICTLY   IN  ACCORDANCE  WITH  RULES 
OF  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS. 


i 


All      current-carrying      parts 
are   made   of  pure  drawn  copper. 


Each  pole  is  constructed  with 
two  parallel  blades  extending 
THROUGH   cross  bar. 


Each  pair  of  switch  blades 
is  provided  with  adjustable 
screws  to  take  up  wear  of  contact. 


Each  pole  of  the  switch  is 
a  double  blade  fitting  over  a 
spring  clip,  making  absolutely 
perfect  contact   at   all   points. 


A  substantial  metal  stem  ex- 
tends through  the  switch  han- 
dle and  cross  bar. 


STEEL 


DISTRIBUTING,  OUTLET, 
JUNCTION  AND  SWITCH 


BOXES. 


THE  ERICKSON  OUTLET  INSULATOR, 

Panel   Boards.     Switchboards. 


The  Bossert  Electric  Construction  Co., 


OFFICE  AND  WORKS, 


UTIOA,    IM.   Y. 
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NOW  READY! 

Small  Single-Phase  A.-C,  Motors 

Supplementing  our  well-known  list  of 

STANDARD  SIZES. 

Send  for  Bulletins  34,  36  and  33,  descriptive   of 
our  different  sizes. 


H  H.  P.  S.-P.  A.-C.  MOTOR. 


Our  Direct-Current  Motors 
and  Generators 

Give  the  greatest  output   for  the  least  expenditure  of 
driving  energy. 

SEND  FOR  BULLETIN  19. 


22'/s  H.  P.  DIRECT-CURRENT  MOTOR. 


When  You  Want  Transformers 
of  Any  Size 

send  us  your  specifications.     We  build  them  in  units  of  any  size  required, 
and  for  any  ratio  of  voltage  desired  in  any  of  the  following  types: 

SELF-COOLING  OIL-FILLED.       WATER-COOLED  OIL-FILLED. 
AIR-BLAST  DRY. 

Send  for  Bulletins  9,  12  and  16,  descriptive  of  our  different  types. 

EXPORT  BUSINESS  GIVEN  SPECIAL  ATTENTION. 


300  K.W.  SELF-COOLING  TYPE. 


WAGNER    ELECTRIC    MFG.    CO. 

GENERAL  OFFICES  AND  FACTORY:    ST.  LOUIS,  U.  S.  A. 

BRANCH    OPPICES: 

NEW  YORK,  203  Havemeyer  Building,  A.  H.  Mustard,  Agent.  SAN  FRANCISCO.  120  Sutter  St.,  A.  It.  Pike,  Agent. 
PHILADELPHIA,  1000  Betz  Building,  John  Mustard,  Agent.  DALLAS,  TEXAS,  James  M.  Boyle,  Agent. 

BOSTON,  620  Atlantic  Avenue,  H.  C.  Back,  Agent.  YOKOHAMA,  JAPAN,  Bagnall  &  Hilles,  Agents. 

BALTIMORE,  204  E.  Lexington  St.,  A.  S.  Tarr,  Agent.  t  LONDON,  ENGLAND,  47  Victoria  St.,  C.  R.  Heap,  Agent. 

CHICAGO,  1519  Marquette  Building,  Geo.  B.  Foster,  Agent.  7.  CITY  OF  MEXICO,  American  Engineering  Co.  of  Mexico. 
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EVERYTHING 


We  make  a  Specialty  of 

REBUILDING  MACHINES,  REWINDING 

FIELDS,    TRANSFORMERS 

AND   ARMATURES. 

Commutators  Refilled,  Switchboards  Built. 


ELECTRICAL 

BRUSHES  OF  ALL  KINDS. 


New  and  Modern  Machinery, 
Expert  Mechanics, 

All  Work  Guaranteed. 


SEND  US  YOUR  NEXT  REPAIR  JOB. 

General  Electrical  Repair  Co., 


ti 


8 


141   SO.  CLINTON  STREET,  CHICAGO. 


I  ELECTRIC  VEHICLE  COMPANY, 


COLUMBIA   AUTOMOBILES. 

ELECTRIC  AND  GASOLINE. 


STATE   OF   NEW    YORK:     New   York   Electric  Vehicle  Transportation    Co.,   100 
STATE  OF  PENNA.:  I 


OPERATING    A.1VE>     SEALING    COMPANIES: 


NEW  ENGLAND  STATES:    New   England    Electric  Vehicle   Transportation  Co.,  53 
State  St..  lioston. 


4  "  MANAGER  FOR  EUROPE:     Hart  0.  Berg,54  Avenue  Moltalgne,  Paris.  Fra 


In  territory  not  represented  by  local  companies  all  communications  should  be  addressed  to 


Electric  Vehicle  Company, 


lOO  Broadway,    NEW   YORK, 
U.    S.    A. 


SCHEEFFER   RECORDING  WATTMETERS. 


Accurate  on  All  Loads. 

ill  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  S.  A. 


METER  WITH  CASE. 


January  20,   1900 


WESTERN    ELECTRICIAN 


COSH  ! 

THAT'S  COOD 

INSULATION. 


P.  S.— OF  COURSE,  BECAUSE 
IT'S  J£> ^~ 


(MANUFACTURED  BY  INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 
JONESBORO,  IND.) 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Engineers  and  Contractors,  Designers  and  Builders  of  Complete  Electric  Power  Plants. 
Owners  of  Patents   Covering  the 

"ARNOLD     SYSTEM" 
of  Power  Station  Construction.    Manufacturers  of  the  "ARNOLD"  Magnetic  Clutch. 

SUITE    1540  MARQUETTE   BUILDING,  CHICAGO. 


J  J  Highest  Grade  Imported 
The  Acme  of  Perfection, 

WRITE  FOR  PRICES  AND  SAMPLES. 

SGHIFF,  JORDAN  &  CO., 

232  Greenwich  St.,  New  York. 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to  100  kilowatts. 

MAIN  OFFICE,  I  24  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.  321   Dearborn    St. DAVENPORT  OFFICE,  326  Brady  St. 


sumbmb 


MAGIC    LANTERNS    a"°    SLIDES      Cf 

CONDENSED    CATALOGUE    FREE  \ 

'RILEY  BROS.  IB  BEEKMAN  5T.  NEW  YORK.'/ 


AAMMMMMMM 


$   Northwestern  Electrical  Convention, 


Fast 
Express 
Trains 
via 


im 


re. a.  N.W.RY 


MILWAUKEE, 
WIS., 

Jan.  17,  18,  (9, 
I900. 

The  Lake  Shore 
Route. 


AM 

Lv.  Chicago 3  oc 

\r.   Milwaukee. .  .  .     5.00 

AM 


AM  AM  A 

7  00    9. 00  11.30 
9.45  1 1. 00     1.45 

AM         AM  PM 


2.00 
4.30 


PM         PM        PM  PM    j  AM 

3.00    5  00    8.00  10.30;  4.00 

4.55    7.15  10.20  12. 30  6.15 

PM    i    PM    I    PM    i    AM  AM 


RBI  1   i;\  IV- : 

Lv    Mil waukee. 
Ar    Chicago.   . . 


A  M  A  M 

4  55  7  '5 

7.25  9  30 

AM  AM 


AM  AM  AM     !    PM        PM    j    PM 

7.40    9.00  11  or     1.45!    4.00:    7.15 

to  10  11. 15 

AM  AM 


.15    4.00    6.15    9.30 

PM         PM 


For  tickets   rales  and  full  information  a  pp'y  at  ticket  offices,  193  Clark  St.  and  Wells  St.  Station. 


RFFAIP3   REPAIRS  REPAIRS  REPAIRS  I 
REPAlf 

SEPAIf 


MACHINERY.^ 


REPUR2    REPAIR?    Pr;.'  Al\ 
—PAIRS  REPAIRS  REPA 
PATRS  REPAIRS  RSI  A 
REPAIRS  REPAIRS   REPA1 
REPAIRS  REPAIRS  *EPAI 
REPAIRS  REPAIRS  RSPAtI-. 
REPAIRS  RERAIRS   REPAIR! 
REPAIRS  RE?AIRS   REPAIRS  ', 
REPAIRS  JttFAIR?   REPAIRS   I 
REPAIRS    PKHAIR;    REPAIRS  h_ 
REFAIRS   R3PAIRS  REPAIRS  REPA> 
REPAIRS  REPAIRS  REPAIRS  REPAT,^ 
R£FAIFS  REPAIRS  REPAIRS  REPAIRS  her- 
REPAIRS  REPAIRS  REPATRS  REPAIRS   PE°Af 
REPAIRS   REPAIRS  REPAIRS  REPAIRS  REPAIRS 


LIRS  REPAIRS 
II RS  REPAIRS 
-AIRS  REPAIRS 
REPAIRS  REPAIRS  REPAIRS 
REPAIRS  REPAIRS  REPAIRS 


"2  SECOND  HAND 

tn  MACHINERY. 
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"Ebonite"  COMMUTATOR  DRESSING, 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  &£$£%£:??!?!?. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


READY  FOR  THE  MARKET. 

"PEJICO,"  the  new  style  Creole  rosette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co, 


WORKS    AT 
TRENTON,  N.  J. 


INCAND 

Monadnock  Building,  Chicago. 


QUALITY 

UNEQUALED 
FACTORY 
PRODUCTION 
TRIPLED. 
CENT     L-AIN/IF^S. 

THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 


BUCKEYE 
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Dearborn 


md     Chemical     Works, 

itories Water    Chemists. 

•getable     Boiler    Compounds, 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING,   CHICAGO,    ILL. 


Tfl  ACT  AUEJin  in  tlie  business  world  you 
IU  Utl  AnCAU  must  hare  a  thorough 
knowledge  ot  your  work.  You  study  at  home  dur- 
ing leisure  hours,  and  we  guarantee  to  fit  you  lor  a 
responsible,  high-salaried  position  through  the 
best  course  in  the  world  of 

EDUCATION  BY  nAIL 

in  Electrica  l.Mechanical. 
Steam,  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture.  Practical  News- 
paper Work,  English  Branch- 
es, Stenography,  Machine 
Design  and  Meehanical  Draw- 
ing, Low  price;  easy  terms. 
Sent  Free  to  those  who  en- 
roll now.  ;i  complete  drawing 
outfit  worth  Sil.io  or  other 
premiums.  Mention  subjects 
interested  in  when  writing  to 

THE  UNITED  CORRESPONDENCE  SCHOOLS. 
154-5&-5S  Fifth  Ave.,  New  York,  for  Catalogue  No.  91. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W..  Washington.  D.  C. 

Booklet:  "iDformationfor  Inventors," 

free.  Specialty:  Electrical  Inventions. 


OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogne  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
863  Broadway.  New  York.    154  Lake  St.,  Chicago. 


AMERICAN"  SB" 

ARE  THE   BEST.    Send  for  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

est'O  teas.         1  74"$.  Clinton  St.,  Chicago,  III, 


WIRE  LAMP  GUARDS. 

WM IHGLIS  WIRE  &  IRON  WORKS.  DETROIT,  MICH. 


The  Ele<  trician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

GenU  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


OUR  STUDENTS 

SUCCEED. 


FARMER  BECOMES  SUPERINTENDENT. 

I  think  there  is  no  better  chance  to  advance 
than  through,  the  Schools.  Before  I  enrolled 
I  was  a  farmer,  and  knew  practically  nothing 
about  electricity  or  steam  engineering.  My 
Courses  in  Electric  Power  and  Lighting  at.d 
Stationary  Engineering  have  been  a  source 
of  great  benefit  to  me,  as  I  now  have  charge 
of  an  electric-light  plant,  and  cheerfully 
admit  that  I  owe  my  position  and  salary  to 
the  Schools. 

STEPHEN  S.  YAHNER,  Patton,  Pa. 


BECAME  CHIEF  ENGINEER. 

For  some  time  previous  to  enrolling  ill  th-* 
Schools  I  had  been  reading  everything  I 
could  get  pertaining  to  mechanical  and  elec- 
trical engineering,  but  found  lhat  I  needed 
a  better  education  in  mathematics.  When 
I  enrolled  in  the  Electrical  hngineering 
Course  I  was  second  engineer  of  the  Topeka 
Railway  Company.  About  one  year  after- 
wards, I  was  promoted  to  the  position  of 
chief  engineer  at  a  much  lare^r  palarv. 

J.  L.  CHASE,  Topeka,  Kansas. 


Vino  Plor-TfiVal  fnnrcac  Electrical  Engineering,  Electrical,  Electric  Power  and 
1MI1C  LICLtritdl  1/UUrbCb.  Lighting,  Electric  Lighting,  Electric  Railways,  Teleph- 
ony, Telegraphy,  Electric  Mining,  Wiring  and  Beli  Work. 

Electrical  Instruction  In  charge  of  Prof.  R.  R.  Williamson, 
Formerly  professor  of  Electricity  in  Lehigh  University. 

105,000  STCDBXTS   AN  I>  GRADUATES  August,  1S90.     CAPITAL,  $1,500,000. 

$12  to  $70  in  Small  Monthly  Installments  pays  for  a 

SALARY  =  RAX  JSIIVG      EDUCATION. 

Write  for   Circulars  and  Local  Reference  t  to  the 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  g&Kffo.  pa. 


THE  NAME 


LUNDELL 

is  a  synonym  for  all  that  is 
best  in  Electric 

Motors 


They  give  the  best  service  for 

LIGHT,  VENTILATION  and 
POWER. 

Send  for  catalogue  03B8.    In- 
quiries promptly  answered. 

ADDRESS 

Sprague  Electric  Co. 

GENERAL  OFFICES: 

527-531  West  34th  Street, 
NEW  YORK  CITY. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  St..  New  York. 


BRANCHES: 


I         CHICAGO: 
I  320  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  « i 

GENERATORS    l'2  Ka  w-  t0  i50  K*  w"  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


OFFICES! 


39  1  ortlandt  St.,  Niw  York. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  Angeles,  Cal. 


Chicago— Northern  Electrical  Mfg.  Co. 
93&-940  Monad  nock. 
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THE 


THE 


A-B 


Is 


Of 


I  INI 


The  A  B.  Arc  Lamp  is  simple  and  practical.  We  have 
little  books  telling  about  it.  We  are,  you  know,  the 
makers  of  Eaco   Friction    Tape.      Put   up  in    tin  boxes. 

ELECTRIC  APPLIANCE  COMPANY,  CHICAGO 

America'^  Largest  Electrical  Supply  House. 


A  COMMUTATOR  NECESSITY! 


£ >R-   CT  OVS  rOR  USr  /J 

50  CENTS  PER  STICK.      $6.00  PER  DOZEN. 
Upon  Receipt  of  this  COUPON  we  will 

Send  FREE.  Sampl«  Stick. 


Name  .  . 
Address  . 

W.  B. 


.„  The  only  article  that  will  PREVENT 
SPARKING'.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Bouses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


Telephone,  126  Cortland! 


The  Direct-Reading  uhmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 


rheostats  and  Rm*hop. 


INDIA    O.    AMHER 


EMPIRE  &    MIC 

INSULATED       ,$%        COMPOUND 

t   lulhs   .Hill   I'.IIM'I   S.  J|i-  UMllll.Hl     ■» 


IN  ANY  SHAPE   OR   PATTERN. 


Exi&encrHunsell&Cb.1  Mica  Insula  tor  Co. 

•^  ilSW.ili.-i-M.  New  York  £  Chicago,  H7LakcSt. 


hareVe?ved  BULLETIN  No.  3005? 

REDUCED   PRICES  ON 

"STANDARD"  HIGH-GRADE  KNIFE  SWITCHES 

SPECIALLY  DESIGNED  FOR  FINE    SWITCHBOARD   USE. 

The  Emerson  Electric  Mfg.  Co.,  .  .  .  .  St.  Louis,  Mo. 


BULLOCK  MOTORS. 


BULLOCK      ELECTRIC     MFG.     CO., 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  io 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON    DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE    EDISON    LALANDE    BATTERIES. 


LIGHT 

WEIGHT 

AND 
LIQUID 
TIGHT. 


CONSTANT 
CURRENT 


NO    WASTE 
WHEN    IDLE. 


FULL     L  rSCRIPTION    IN    BOOKLET    NO.    4. 

EDISON    MANUFACTURING   COMPANY, 

135  FIFTH  AVENUE,    NEW  YORK. 


THOMAS    A.    EDISON,    PROPRIETOR. 


rflW     Tr^lHp=/Vl^l  l*k  -"  Socket3-   .Receptacles 


Knife 


Rosettes,  Mains  and 
Branches,  Edison  Cut- Outs 


jenl'Sp  Guarantees  Satisfaction 

Switches,  etc. . 

PHILADELPHIA.        H.    T.  PAISTE  CO.        CHICAGO. 


BULLOCK  GENERATORS.  -U"SS 


Vulcan  Copper 

MINING  &  SMELTING  GO. 

Capital,  $1,000,000.         Shares,  par  value,  $10. 
Full  paid  and  Non-Assessable. 

HENRY  SIECEL,  President. 

(President  Slegel,  Cooper  &  Co.,  New  York  and  Chicago.) 

CHARLES  T.  CHAMPION,  Secy.and  Treas. 


27  MINES 


SEPARATE,  DIS- 
TINCT MINES, 
ACCRECATINC 


540  ACRES 


Heavily  fissured  to  Creat  Depths  with  High-Crade  Copper  Ore. 
DEVELOPMENT. 


%fr  1  vll~r«,Uv-HJ.    already  spent  in  development. 
4.0o0    leel  of  development  work  to  January  1, 1900, 

30,000,000 


lbs,  high-grade  copper  ore,  by  actual  measurement,  ex- 
tracted and  in  sight  awaiting  the  completion  of  the  large 
licucio  now  being  erected  on   the  company's  property. 

MANAGEMENT. 

The  company  Is  managed  by  men  whose  abilities  have  won  them  unparalleled  suc- 
ss  In  the  Commercial  World,  and  will  also  win  them  like  success  in  the  Mining  World. 


t 
t 


A  limited  amount  of  treasury  stock  Is  offered  at  *  Ml  per  share,  the  proceeds  to  be 
devoted  exclusively  (<>  the  further  development  of  this  great  property,  and  to  Increase 
the  capacity  of  the  large  smelierri  now  ih-iiic  erecien.  which  will  make 
thin   one   of  the   most   profitable  copper   properties    iu    the    world 

While  it  lasts  the  stock  Is  open  to  large  and  small  Investors  alike. 

A  PERFECTLY  SAFE  INVESTMENT. 
LARGE  PROFITS  CERTAIN. 

THOROUGH  INVESTIGATION  INVITED. 

CALL  OR  WRITE  FOR  PROSPECTUS  TO  ♦ 

CHARLES  T.  CHAMPION,  Secretary,         ♦ 

409- 1  O-l  I    Isabella  Bldg.,        46-48  Van  Buren  St.,  Chicago,  III.     1 


♦ 

t 

: 
: 
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frank  N.  PHILLIPS,  President. 
0.  H.  WAGENSEIL,  Treasurer. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLIPS,  Vice-Pnco 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stoke,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN   OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.    I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  3 
obtained  under  any  conditions. 


Address 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


Our  Crane  Controllers 

Give  a  wide  range  of  speed  with  both  LIGHT  and  HEAVY  loads. 

THE  CUTLER-HAMMER  MFG.  CO., 

I  2th  and  St.  Paul  Stsv  MILWAUKEE,  WIS.  136  Liberty  St.,  NEW  YORK. 

2,000  Rheostats  always  in  stock  from  which  immediate  shipments  of  any  size  order  can 

be  made. 


~£T~ 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  it— up,  down  or  sidewise; 
stays  where  you  put  it;  no 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  London,  Paris,  Sydney, 

N.S.W..  Tokio  and  Buencs  Awes. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 

Wl.  I.VOUGHT,  ^sCRu°isI: 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 

1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bidg .,  -    Chicago. 


THE  LEA 

Enclosed  Arc  Lamp. 

Direct  and  Alternating. 

Permanent  Alignment, 
High  Efficiency, 

Accessibility. 


Handsome  Fall  Catalogue. 
Showing  new  features  and 
Designs  now  ready. 
It  is  worth  sending  for. 


Lea  Manufacturing  Co. 


ELWOOD,  IND. 


The  W.  R.  GARTON  CO., Gen.  Western  Agents. 
603-604  Manhattan  Bldg.,  Chicago,  III. 


THE  "TEMPLE" 

Carbon  Brush  Holder 

GUARANTEED 

TO         (  90g  Commutator  I  \ii_-, 
SAVE  |  75?  Brush  f  VYcdl. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

itisSless. 

Send  size  of  brushes  now  In  \  0  A   \\avo1  Tfifll  '  A  set  of  brushes  that  can  be  applied 
1  /  UU   l/ayo     111Q1  j  to  your  machine    in    30    minutes. 


use    and    we  will  send  on'i 


Send  for  Circular 
and  Testimonials. 


Manufactured  bv 


CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST., 
CHICAGO. 


NEW  CAS  ENGINE  IGNITER 


Is  very  compact, 
light-weight  ma- 
chine, designed 
in  response  to 
numerous  inquir- 
ies for  an  igniter 
to  be  used  on 
small  launches, 
automobile?,  etc. 
Weight  14  lbs  , 
speedl600,  height 
6.W  Inches.  Total 
length  of  shaft, 
9%  inches.  Full 
particulars  Cir- 
cular "4S." 


MANUFACTURED     BY 


ICTRICAL  iMFG.  OO. 


ELBRIDCE,  N.  Y.,   U.  S.  A. 


IMPROVED 
WARREN 


2,000  LIGHTS. 


ALTERNATOR 

5ANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

1    Office  and  Factory:  PAWTUCKET,  R.  I. 


General  Incandescent  Arc  Light  Go. 


BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 
572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK. 

Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 


CHICAGO    OFFICE— 
1012-13    MONADNOCK, 


MARTIN  J.  INSULL  CO. 


I 


LOSS??     YES,    CONSIDERABLE. 

Every  plant  Is  probably  losing  money  in  fuel  because  the  engine  needs  adjusting  with  an 
INDICATOR.  The  IMPROVED  ROBERTSON  THOMPSON  is  the  most 
modern  and  the  price  one-third  lower  than  others.  Even  in  the  item  of  PACKINC,  if  you 
use  CHEAP  kind  you  need  double  the  quantity.  It  creates  excessive  friction—friction 
means  loss  in  power,  wear  of  rods,  machinist's  bill  for  truing  up.  EUREKA  is  built  on  cor- 
rect principles  of  best  material.  Least  possible  friction.  Will  outwear  two  to  three  times 
any  other  and  costs  but  a  trifle  more.  Have  you  our  catalog? 
JAS.  L.  ROBERTSON  &,  SONS,  - 1  98  FULTON  STREET,  NEW  YORK. 
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WANTED. 

Electric  Light,  Water,  Gas 
or  Street  Railway  Plants. 

Will  buy  plants  in  good  live  towns  that 
are  bargains  and  which  can  show  a  possi- 
bility of  earninii  good  dividends  on  invest- 
ment.    Address 

S.  K-  GREGG, 

TliininHlc    Ithlg..  CHICACO. 

Proposals  for  Electric  IiMing. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  City  Council  of  the 
Ciiy  of  Litchfield,  in  the  State  of  Illinois, 
on  and  up  to  one  o'clock  p.  m.,  January 
29th.  igoo.  at  the  office  of  the  City  Clerk, 
for  furnishing  on  the  Streets  of  said  City, 
sixty-one  or  more  2,000-candlepower  Arc 
Electric  Lights  for  the  term  of  one  year 
and  also  for  the  term  of  live  years. 

Bids  must  be  made  separately  for  said 
terms  for  moonlight  scbedule.all  dark  hours 
schedule,  and  all  night  and  every  night 
schedule.  A  certified  check  for  Si, 000 
must  be  deposited  with  the  City  Clerk  by 
each  bidder  at  the  time  of  filing  bids,  and 
this  check  will  be  returned  to  the  parties 
whose  bids  are  rejected  and  to  party  to 
whom  contract  is  awarded  on  giving  bond 
to  be  approved  by  the  City  Council  for  the 
performance  of  contract. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

HUGH  HALL,  City  Clerk. 

Litchfield,  III.,  Jan.  10,  1900. 


FOR  SALE. 

I  One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions.  1,100  volts,  no  cycle. with  exciter, 
switchboards  and  instruments.  .Machine  and 
:il!  attachments  In  drst-Class  condition.  Answer 
"GENEBATOR,"  care  Western  Electrician.  510 
Marquette  Building,  rhic.-iRo. 


WANTED. 
ARMATURES  TO  REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
■nope.  Work  guaranteed.  Ten  years' experience. 
Light  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO 
701  Delaware  St..  Kansas  City.  Mo. 


FOR  SALE 

rgaln,  an  electric  plant  In  Qrst-class  con- 
1    town  In  South  Dakota  of 
.  iuss  nil  Inhabitants,  This  property  belongs 
to  a  corporation  In  England,  desirous  of  wind- 
ing up  ii>  a  Us  ■   Onlted  Sts  t<  ■■    and  n  111 
be  -"iii  ai  a  bargain.    For  Information  in  regard 

10  it,  address  C    M.  SWAN.  Sluux  City,  ["»:<• 


FOR  SALE. 

100  miles  No.  11  H.  D.  copper  wire. 
(lo. oon  l1!  oak  pins,  painted. 
5.000  cross. ;inn  braces,  1X&XS2, 
Telephone    poles,    miscellaneous    telephone 
goods,  tools  and  construction  appliances. 
STAFFORD  &  EVANS,  LTD., 

West  Superior,  Wis. 

Power  Generators 

FOR  SALE  AT  A  BARGAIN. 

SPECIAL  FOR  STREET  RAILWAY 
WORK. 

Two  M.  P.  Generators,  175  h.  p.   each. 
Speed,  550  revolutions  for  550  volts. 

ADDRESS 

F\    A.     BAUX, 

1002-138    WASHINGTON    ST.,    CHICAGO. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates.  Plans, 
Specifications,  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

"  706-707-708  Lincoln  Trust  Bid;.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       W.  H.  HUMPHREY,  M.  S. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty.    Nov* 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO.    U.    S.    A. 

Selling  Agents :    Rlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Bootue  &  Co.,  Lob  Angeles,  Cal. 


.Motor  Starting-  Rheostats. 

Motor  Regulating  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westneld.  W.  J..  U.  S.  A. 


The  '•Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  oonsisiiny  of  n  regula- 
tion-size sounder.  Key,  buttery,  etc.  All  com- 
plete ami  remly  fur  immediate  use.  Price  $2  BO. 
Stamp  brings  catalogue  oiber  goods. 

DUNN-MARTIN  ELEC.  CO.. 

55-77  Nassau  St..  New  Vork. 


RHEOSTATS. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIC  SPEE0  REGULATORS. 


The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  New  York  City. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  in  Ihe  Aggreqate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO..   Denver.  Colo. 


Scrap  Platinum  Wanted 

We  are  in  the  market  to  buy  any  quantity  of  SCRAP  PLATINUM  from  Incandescent  Lamp 
Bases,  for  which  we  pay  the  highest  cash  prices.    We  are  also  in  the  market  at  all  times  to  buy 

any  quantity  of  BURNT-OUT  INCANDESCENT  LAMP  BASES.     We 

extract  the  Platinum,  for  which  we  allow  the  full  market  value,  less  the  cost  of  extracting.  We 
are  also  large  buyers  of  Scrap  Copper  Wire,  Brass,  Etc.,  from  electric-light  and  street-rail- 
way plants. 

We  supply  the  electrical  trade  with  our  "high  grade"  Babbitt  Metals.  Bar,  Solder. 
Wire  solder  and  Cotton  Waste.  If  la  want  of  anything  in  our  line,  It  will  pay  you  to  com- 
municate with  us  before  placing  your  orders  elsewhere. 

ofhce  and  works:  SWARTS  METAL  REFINING  COMPANY, 

20  and  22  N.   Desplaines  St.,  SMELTERS  and  REFINERS. 

CHICAGO,     ILL.  ESTABLISHED    1885. 


SMALL  SPRINGS 

OF   FVERY   DESCRIPTION 
TH£  WALLACE    BARNES    CO., 
nABusw  rtsj         BRISTOL,   CONN.,  U.S.A. 


no-Volt  Incandescent  Dynamos. 


1  16-llght  Detroit 

1  130 

1  ISO 

1  160 

1  200 

1  225 


Triumph. 
Keystone  M.   P. 
Rockford. 

Am.    Engine  Co.    M.    P. 
Detroit. 

Commercial  self-oiler,  compound. 
Columbia.   M.  I'. 
Klckmeyer. 

Eddy,  self-oiler,  compound. 
Hawkeye,  comp.  wound. 
Jenney,  s.  o.,  comp.,  new  arin't. 
National,  self-oiler,  compound. 
T-H.,  Type  H.  I.,  compound. 
Triumph,    self-oller,   compound. 
Edison,  25  K.    W.,   self-oiler. 
Itockford,   self-oiler. 
Brush,  compound. 
Edison,  30  K.  W. 
Edison.  30  K.  W.,  self-oiler. 
Eickmeyer. 

ROCkfOrd,    self-ollcr.    new    arm't. 
Edison,  45  K.   W..   self-oiler. 
Wnddell-Entz.  SO  K.   W.,   M.   P. 
for  direct  connection. 

220-Volt  Generators. 

12  K.  W.  Edison,  self-oiler. 
15  "  Edison,  self-ollcr. 
20       "        O.    &   ''..  self-ollcr. 

20       •■      Commeri  iol.  M.  P.,  self-bller. 
75       "      Wood,  M.  P.,  compound, 
un      ■•      Edison,    New    arm't.,    comp., 


1  250 

1  300 

1  300 

1  310 

2  350 
1  350 
1  350 
1  450 
1  450 
1  450 
1  ISO 
1  480 
1  640 
S  540 
1  600 

1  800 

1  1250 


1  17 
1  20 
1     25 


500-Volt  Generators. 

K.  W.  Card,   self-oiler. 

T-H.,  D.  20.  Belf-ollcr. 
"      Itockford.  self-ollcr,  compound 
Manchester  typo,  new  nnu't. 
"      Commercial,  self-oller. 
"       Edison,   self-ollcr. 

Gen.  Elec.  M.   P.,  self-ollcr. 
"      Jenney,  self-oiler. 

Thomson-Houston,  self-oil.  r. 
"  Edison,  compound,  self-oiler. 
"  Sprague,  new  armature,  -  o. 
Edison,  compound,  self  "I1''!" 
••  Crocker-Wheeler,  m.  p.. 
"      Commercial,   s.    o..    compound, 

M.    I'.,   new  armature. 
"       Edison,  self-oilers,  compound. 
"      Gen.   Elec.,   M.    I*.,  compound. 
ii. -u   armature,  self-oiler. 

Alternating  Generators. 

1  350-llgbt  Thomson-Houston.  A  18,  15.000  al- 
ternations. 1,100  volts,  compo- 
site wound,  with  exciter. 

1  500  "  Bnln.  30  K.  W.,  self-oiler.  1.100  or 
2,200  •  irmature,  15.000 

sit.,  with  exciter. 

!     6 Thomson-Houston,  A.  6.  30  K.  W. 

15,000  alt..    1,100  VOltS,    with   ex- 
eiier. 
Thomson-Houston,     30     K.     TV., 
two-phase.  1.100  volts.  15.000  al- 
ternations, with  exciter. 


t 

1 

1 

1 

1 

1 

1 

1 

1      SO 

l    100 

3    100 
1    500 


ELECTRIC  co. 

54-62  S.CLINTON  ST.  CHICAGO. 


Alternating  Generators Continued. 

1  650  light  Standard,  self-oiler,  inductor 
type.  1.100  volts,  15,000  alt.,  with 
exciter. 

1  753  "  Westlnghouse.  37V=  K.  W.,  1,100 
volts,  16,000  alternations,  with- 
out exciter. 

1  750  "  Westlngbonse,  1,100  v..  16,000  al- 
ternations, with  exciter. 

1  750  "  Westlnghouse,  2,000  v.,  16.000  nit., 
complete  with  exciter  and  new 
armature. 

1  750  "  Westlnghouse.  1.100  v..  16,000  alt., 
self-oiler,    with   exciter. 

1  750  "  Westlnghouse,  2,200  v..  16,000  alt., 
self-oiler,  wllh  exciter. 

1  75o  •■  National.  1,100  volts..  16,000  alt., 
wilii   exciter,   self-oiler. 

l  :mmi  '•  Westlnghouse,  self-oiler.  45  K. 
W..  latest  type,  toothed  arma- 
ture. 1.100  volls.  16.000  alt.,  com- 
posite wound,  with  exciter. 

1  1000  "  National,  1,100  volts.,  16,000  all., 
new  armature,  with  exciter. 
Thomson-Houston,  A  70,  1,100 
volls,  15.000  alternations,  self- 
ollers,  composite  wound,  com- 
plete with  exciters. 
Westlnghouse.  1,100  v..  16.000  al- 
ternations, with  exciter. 

1  1300  "  Thomson-Houston,  A  70,  2,000 
volts,  15,000  alternations,  self- 
oiler,  composite  wound,  wllh 
exciter. 

1  3000  "  Westlnghouse  150  K.  W..  self- 
oil.r,  1,100  volts,  16,000  alt., 
with  slotted  armature,  com- 
plete with   exciter. 

1  3000    "       Westlnghouse,  150  K.  W.,  s.  o.. 

2.200  volts.  16.000  alternations, 
toothed  armature,  complete 
with  exciter. 

2  6000  "  Westlnghouse.  300  K.  W..  1.100 
volts.    16,000    alt.,    latest    type 


1. 


1  1200 


toothed  armature, 
wound,  self-oilers, 
hearings,  complete 
clter. 


composite 
outboard 
with     ex- 


Arc  Dynamos. 

1    20-llght  1200  C.  P.  Excelsior. 
1    20    "       2000     "       Western    Electric. 
1    30    "      2000     "       Western   Electric. 
1    30    "       2000     "       Western   Electric,   s. 
1    30    "       2000     "       Brush.    No.   7. 
OCK      OF"     TRANSTORI 


Arc  Dynamos. — Continued. 


2    35  light  2000  C.  I". 


2000 

2000 
2000 
1200 
1200 
2000 

1200 
1200 


2000 
2000 
2000 

2000 

2000 

I'll!  II I 

2000 
1200 

1200 


mi;; 


T.  H..   L.   D„  2. 
T-H.,     L.     D.,    2, 

arm. 
Wood-American. 
Western  Electric,  s.  o. 
T-H..    M.   12.    Ball   arm. 
Brush.  No.  7. 
Excelsior,    brand    new, 

latest  type. 
Standard. 
T-H.,    L.    D.    13,    ball 

armature. 
T-H.,     L.     D.     12,     new- 
ring  armature,  oil  cup. 
T-H..     L.     D.     12,     new 

ring  armature,   s.   o. 
Wood  (American). 
Western  Electric,  s.  o. 
T-H.,   M.  11.  2.  new    ball 

armature. 
T-H.,  M.  D.  2,  new  ling 

armature. 
Wood  No.  8,  Ft. Wayne. 
Weslern  Electric,  s.  o. 
Brush. 
Wood       No.       8,        Ft. 

Wayne. 
Excelsior,    latest    type, 

self-oilers. 


220-Volt  Motors. 

1  1     H.  P.  C.  &  C,  s.  o.,  new  armature. 
11  "       E.  &  C,  new,  s.  o..  m.  p. 
13  "       Belding.  M.  r. 

2  3  "       C.    &   C. 

13         "       Crocker-Wheeler,    s.    o..    slow- 
speed. 

13         "      General   Electric,    type   I.    B-. 
s.  o. 

13         "      General    Electric,    type    I.    B., 
slow   speed,    new,    self-oiler. 

13         "       T-H.,  self-oiler. 

2     3         "       Card,   slow  speed,   self-oiler. 

2     4         "       Edison.  3  K.  W..  self-oilers. 

1     5         "       Sprague,  self-oiler. 

15  "       Akron,   self-oiler. 

15         "       C.  &  C.  self-oiler. 

15         "       (len.  Elec.  m.  p.,  self-oiler. 

15         "       T-H.,  self-oiler. 

1     7%       "       Eddy,    self-oiler. 

1     7%      "       Edison,  self-oiler. 

1    10         "       Westlnghouse;   letter   type. 

1    10         "       Queen   City,   self-oiler. 

1    10         "      General    Elec,    M.     IV,    slow- 
speed. 

1    15         "       Card,    M.    P.,    self-oiler,    new, 
s.  s. 

1    18  "       Edison,  15  K.  W„  self-oiler. 

1    20  "       O.  &  C.  self,-oller. 

With  extra  armature. 

1    25         "       Sprague,    self-oiler. 

1    25         "      O.  &  C.  self-oiler,  new  arm't. 

1    25         "       Commercial,  M.  p..  self-oiler. 

1  100         "       Wood,  M.  P..  self-ollcr. 
500-Volt  Motors 

Base-frame,  pulley  and  starting  box  accom- 
pany  each   machine. 
1      H.  T.  Westlnghouse.    m.    p.,   s.    0. 


1  H. 
3       ' 


18 
20 
20 
24 

25 

1     25 


no-Volt  Motors. 

T-H.,   self-oller 
Westlnghouse. 

Triumph,    self-ollcr. 

Commercial,  self-ollcr. 

Eieltmever. 

Columbia,  M.  i'. 

Eddy,   self-ollcr. 

Hawkcyc  motors. 

Jenney,  self-oiler,  new  arm't 

Itockford. 

National,  self-ollcr. 

Triumph,   self-oller. 

Edison.  25  K.  W.,  self-oiler. 

Edison.  30  K.  W..  oil  cups. 

Edison,  self-oilers. 

Eickmeyer. 

Rockford,    self-oller. 
Edison,  45  K.   W.,   self-ollcr. 


Railway  Motors. 

,V.   P.  30,  practically  new. 

Alternating  Current  Motors. 

IS,      METERS      AMD 


1 
1 

1V4 

2 

3 

3 

3 

71:. 

Vk 


25 
30 
30 


1 
1 
1 
1 
1 

1  35 
1  60 
1  60 
1  75 
1  75 
1  105 
1  135 
ARC      I 


Jenney,  self-oller. 

Eddy,  self-oiler. 

Crocker-Wheeler. 

Jenney.   self-oller. 

Crocker-Wheeler,    slow   sp. 

Wagner,  M.   P..  slow  speed. 

Jenney,  self-oller. 

Wood,  self-oller. 

E.    &    C,    m.    p.,    s.    o.,    slow 

speed. 
Kester,    self-oller. 
Commercial,    self-olier. 

Nowotny,  self-ollcr. 
0.  &  C,  self-oller,  new  arma- 
ture. 
( 'i.iiiincrclal,  self-oiler. 
Triumph,   self-oller,    iron-clad. 
Card,    self-oller. 

Mather,  ring  type,  new  arma- 
ture. 
T-H.,    D.   20.  self-ollcr. 
Jenney,    self-oller. 

Commercial,    self-oller. 
Rockford.   self-oiler,   new. 
Edison.  25  K.  W.,  self-oller. 
Gen.  Elec.  M.  P.,  self-oller. 
Jenney.  self-oller. 
T-H..  D.  40.  self-oller. 
Edison.  45  K.  W.,  self-oller. 
Sprague,  s.  o..  new  armature. 
Edison,  self-oller. 
Crocker-Wheeler,  M.  P..  s.  0. 
Commercial,   M.   P.,   self-oller. 


NOTICE.— All  machines  are  octunlly  In  stock  ready  lor  prompt  delivery.    Ail  machines  ore  guaranteed,     Write  lor  particulars  and  send  lor  MONTHLY  BARGAIN  SHEET,  wllh  net  cash  price. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATAXOGUE. 

THE  STILWELLBIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH,  MINN., 
203  Palladio  Bldg, 


POLES 

Naugle,Holoomb&Go., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

"Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconnlng-,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


jmp    |   inprCT    AMI".     DCCX    In  tlle  world  Is  claimed  of  the 

I  tit  LAHbtdl   AMU  DtOl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
"We-   make   ttie   DEWEY  ARA£.       Write  for  i>r»ioes. 


*  Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A, 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  brackets  and 
other  Specialties  for  Construction 
Worn1.—  Catalogue  and  Prices  fur- 
nished on  application. 


ATI  IM  U  IVI 


PFOR  ALL  PURPOSES. 
Scrap  and  Nalive  Platinum  Purchased. 
BARKK  A.  CO..  4U8-414  New  Jersey 
Kailroatl  Ave.  Newark,  X,  J. 

New  York  Office,  130  Liberty  Street. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  so-foot  roles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUS, 


R.  H.  LEAVITT, 

MANUFACTURER   OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.      GAPRON,  ILL. 


WHAT  HAVE  YOU  TO  MAKE? 

lurWork  is  First-Class,    Prices  Rea- 
sonable. 

SPIES  &  COMPANY, 

87-89  W.  Van   Buren  St  ,  Chicago,  III. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  l  cell.  300 
ampere  hours;  for  No.fl  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  /,& 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  York,. 

*  Western  Representative, 

George  W,  Patterson,  1533  Marquette  Bldg,  Chicago,  111 


CENTRAL  MANUFACTURING  CO. 


CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    6^- WHITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


TELEPHONE  POLES. 

I  have  the  following  poles  for  sale, 
and  can  ship  immediately. 

25  ft,  5,  6  and  7  inch  tops 4,000 

30  ft.,  6  and  7  inch  tops 3,000 

35  ft.,  6  and  7  inch  tops 2,000 

40  ft.,  6  and  7  inch  tops 1,600 

45ft.,  7inch  tops 1,400 

50  ft.,  7  inch  tops 800 

55  ft ,  7  inch  tops 600 

60  ft,  7  and  8  inchtops 400 

65  ft,  7  and  8  inch  tops 50 

Inspection  Guaranteed.  Writ*  for  prices. 

F.  JT.  CARROLL, 
Traverse  City.  -  jUicli. 


ELECTRICAL  BOOKS. 

All    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  CHICAGO. 


LIT  BY  ELECTRICITY 


/ice  for  lighting  Ga. 


AN  ORNAMENT 
E.   Endorsed  by 


NO  MORE  MATCHES  foi 

children  to  play  with 

Price,  complete,  52. 5c 

Advance  Specialty  Co. 
no  LaSalle  St.,  Chic 


Cedar 


TORREY 
CEDAR  CO., 

CLINT0NVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


CEDAR    POLES. 

WE  HAVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 


1,000  pieces,  4-inch  top.  18  feet  long. 

1,500  pieces,  5-inch  top,  18  feet  long. 

800  pieces,  6-inch  top.  18  feet  long. 

3.000  pieces,  4-inch  top,  20  feet  long. 


1.000  pieces,  5-inch  lop.  20  feet  long. 

1.000  pieces.  6-inch  top.  20  feet  long. 

3.000  pieces.  4-inch  top.  25  feet  long. 

3.500  pieces.  5-inch  top,  25  feet  long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 

C. H.WORCESTE R&CO.,  Koss, Mich., 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


Preserve  Your  Copies 


OF  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,,       *".*.* 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  ,33~Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN  BUREN  STREET.  CHICAGO.   II 


CHICAGO. 


if.,'  Standard  Open  Circuit  Batteries 
of  the  World. 

SES10  ton  CIEOULAB  AND  PKIOES.      • 

THE  LECLANCHt  BATTERY  CO., 

til  to  117  East  131st  St..  N.  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made  a 

NEW  DEPARTURE 

^  IN  TELEPHONIC  APPARATUS. 

Correspondence  Solicited.      OWBUlSn-AmGriCSD    I  G I G P M 0 fl 6   uO.,   680-682   WELLS   ST.,  CHICAGO. 


STERLING  ELECTRIC  CO., 

EXCLUSIVE    MANUFACTURERS    OF 

Bell-Style  Telephone  Apparatus 

FOB  THE  IMlBrnsllEXT  IIEI.l). 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eislern  RepreMtitati.e,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 


cBJ 

\ 

A 

»1 

N!  80 
SPECIAL 

.  •*•-.%    tittr*i*i* 

^^^ 

WRITE 
TO 


MURDOCH  &  CO., ' 


BOSTON, 


For  their 

prices 

on  their  new 


"STAR'  RECEIVER. 


Western  Telephone  Construction  Co., 

£50-251  8.  Clinton  St.,  Chicago,  111.. 


-Largest   Manufacturers   of_ 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


KOKOMO  TELEPHONES 


SPEAK   KOR   THBMSELfVBS, 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  8.  A. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

JVEJ-W    YORK. 


1,000,000  sold  during   the 
past  twelve  months. 


riesco  Dry  Battery- 
Acknowledged  ;the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size,  2V4x6^ 

We  make  all  sizes. 


Telephone  Receivers. 


ll;ird  ltubber,  each. 


Battery  Zincs. 

Wo  have  purchased  the  plant  of  the  Carr 
Metal  Company  and  cau  furnish  the  Carr  com- 
posite zincs  in  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Price $6.00 

We  make  a  number  of  different  styli 


Telephone    Outfit, 
No.  14, 

With  our  high-grade  car- 
bon transmitter,  which 
will  be  sent  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
■    co  Dry  Battery,  $9.00. 


Alarm  Clock  Outfit,  No.  i^. 


Price,  Outfit $3.75 

"       Clock  only 2.25 


Pony  Telephone  Receiver. 


Retail  price,  90  cents. 


Dlttmar  Pocket   Bat- 
tery Oauge. 

"Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.60. 


Desk  Telephone    Outfit, 
No.  ii. 


Price $0.00 


We  make  a  dozen  differ- 
ent Telephone  Outfits. 


Iron  Box  Bells,  No.  97. 


■■!>;.  3,  ■''•;  and  4  Inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities.       fjjfalniJllP    Mft     \\ NflW   RpflflT/ 

WE  MANUFACTURE  a  large  percentage  of  the  goods  found  In  our  catalogue.  UdldlUguO    HU.    11  HUH    JAGuUjf, 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

JVB>-W    YORK. 
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THE  ORATOR. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  back  dust  transmitters 
In   Wall,   Desk  and   Cabintt 

Styles.  They  are  Conven- 
ient, Durable  and  tin-  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  eithei 
short  or  long  distance  work. 

Anyone  can  make  aninstru 
ment  that  will  work  well  ai 
first,  but  to  produce  one  thai 
will  continue  to  meet  ever) 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 
MANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO.. 

ELYR1A,  O  ,  U.S.  A. 


TO  BE 


UPTODATE 


inthe  equipment 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  Instrument 
Suaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.  Double-pole  receivers. 
Electricians'  tools.  Lightning  arresters,  ear- 
on  and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  colls,  induciion  coils, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


S?£C/AL 

W00DVY0R  K 

Toy  Telcphonm^  EUctnea) 

Const/ru*ttji>h«l  tvpyy  Jejcriiition.; 
^jross/rTnS,  JiTiS,^0r«.CfttTs  , 

Cfttle  A"nATrrminiil^6/.es,. 
L- in  «  men's  loo)  J>  ox  cs, 


8"}  8- 'joi.  35"  St. (««« \\a\i\ii.} 

CHICA&C. 

Li.Jl"7e|f  p?L0Tie  Y«r<\?  B03. 


Do  You  Krio,\A/ 


THAT  THE. 


ROLFE PROTECTORS 

AND  CABLE  HEADS 

Are  unquestionably  in    advance    of 
all  competition? 

IF  NOT, 

You  will,  if  you  will  only  allow  us 
to  submit  samples. 

EUREKA  ELECTRIC  CO,, 

Manufacturers  of  the  High-Grade  Eureka  Metallic   Express   Switchboard   and   Telephones, 
Repeating  Coils,  Protective  Devices  and  General  Telephone  Apparatus, 

157  TO  167  S.  CANAL  ST.,  CHICAGO,  U.S.A. 


MODERN  TELEPHONES 


FOR.... 

EXCHANGES 

AND 

INTERIOR 

UC  p  It  pays  to 

w  fc  ■  investigate. 

"We   manufacture  high-grade 
Telephones  and   Supplies 

of  every  style  and  descrip- 
tion. Send  for  our  free  cata- 
logue of  Receivers,  Trans- 
mitters, Adjustable  Arms, 

Induction  Coils.  Back 
Hoards,  Wire,  etc.  Our 
price  will  secure  your  trade. 

We  Repair 'Phones, Too. 

SEXD  T IIKII    IN. 


THE  I0DERN  TELEPHONE  &  SUPPLY  CO. 
56  Fifth  Ave.,  CHICACO,  ILL. 


ESTABLISHED    1808. 

NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
1ft    ELEGTRIG 

MFG.  COMPANY, 

1105  Pine  St., 
ST.  JLOTTIS,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  o!  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line.  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTCATALOO.  CHICAGO,  U.  S.  A. 


CABLE  DISTRIBUTING 


BOARDS 


Combining  screw  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  States, 

Seven  hundred  exchanges 
aggregating  over  300.000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  gradi 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  he  brought  against  ot/b 
patrons  on  alleged  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


CROSS  CONNECTING  BOARDS, 

50  pairs,  including  fuses  and 
lightning  arrest*  rs,  will  go  in  a 
space  9#in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


: 

i_'    . :  l'ljl1: • 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


F.  BISSELL  &  CO., 

TOLEDO,  O., 

Makers  of 

Telephone  Specialties, 

Jobbers  ofTelephoneand  Electric- 
al Supplies. 
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HUGO  SCHUMICHER, 
Prest. 


MAX  SCHUMACHER. 
Secy,  and  Treas. 


bone. 


).  A.  ARBOGAST.  Yice-Prest.  M.  GARl,  Supt. 

GARI 

ELECTRIC 
COMPANY, 

AKRON,  OHIO. 

CHICAGO  OFFICE; 
1015  Monudnock   Building. 


I  niercom  m  u  n  [cat  I  nti 
Telephone. 


Sole  Patentees  and  Manufacturers  of 

Garl  Railway,  Hotel  and  Factory  Telephone  Systems. 
Garl  Electric  Gun  for  Fire  and  Burglar  Alarms. 


•:-- 


.  Jusl  moved  into  our  new  building.    We  own  it.    With  larger  quarters,  new  machinery 
and  Increased  capital,  we  are  enabled  to  fill  orders  promptly  and  guarantee  satisfaction. 


TELEPHONE    MEN    AND 
IALL  USERSof  MAGNETC0IL5 
IAVE  YOUR  MAGNET  COILSI 
WOUND 

BY  MACHINERY! 


HERE'STHE 
OBJECT 
LESSON- 

A  PLAIN 
FACT 


These  38  spools  containing  'Jl  lbs.  or 
No.36  single  silk-covered  "ire  will  cost  you 
9243  net  at  50,  10,  10.  5  off  list ;  and  there  Is 
KUitlek'tit  witt' .»n  these  28  spools  tu  wind 
1,000  soo-o lim  bridginff-bel]  magnets.  Your 
winding  labor  will  coat  you  at  least  8T> 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  VH$. 


The  above  box  contains  1,000  ■•Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  36  wire,  D00  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  (218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill  and 
we  charge  nothing  for  winding. 


HE  VARLEY  DUPLEX  MAGNET  C( 

/38  7&ST.  JERSEY  C/7Y M, 

I00ES  IT  BY  MACHINERY!! 

VYE  CAN  SA  VE  YOU 
CONSIDERABLE  MONEY. 


»»©*> 


i 


We  Don't 
Want 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  wear  out.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Hoard*  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protector*  (hat  never  fail. 


Maintenance 
Repair 


EXPENSE 


Seduced  to  the 

U  ill  i  ill  II  lit 


THAT'S    WHY    PATRONS    UPHOLD 

wnte  for  catalog.  63-75  FRANKFORT  STREET,  CLEVELAND,  0. 


PHOENIX 


We  Are  Still  Doing  Business 

at  the  old  stand,  and  desire  to  announce  to 
the  trade  that  we  are  running  full  time  and 
manufacturing  and  selling  everything  in  the 
battery  and  specialty  line. 

We  have  discontinued  the  manufacture  of 
electric  light  carbons  and  street  railway 
motor  brushes  of  every  description. 

Our  products  ARE  THE  BEST. 

Our  facilities  are  UNSURPASSED. 

We  are  in  a  position  to  MAKE  PRICES  to 
meet  the  requirements  of  the  times  or  COM- 
PETITION of  the  World. 

Our  stock  is  complete,  and  we  solicit 
your  business. 

Phoenix  Battery  Mfc.  Co., 
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NEW  YEAR  RESOLUTIONS. 


BUY  YOU 


R  CONSTRUCTION  MATERIAL, 
LINE  SUPPLIES, 
GENERATORS  ANO  MOTORS, 

For  Direct  and  Alternating  Current 


! 

i 


! 

i 


! 


TRANSFORMERS,      SWITCHBOARDS,! 


ARC  LAMPS, 


TELEPHONES, 


i 


And  Everything  Electrical, 

Where  You   Can 'Get 

PROMPT   SHIPMENTS  and 
FAIR   PRICES. 


5 

3 
9 


WESTERN  ELECTRICAL  SUPPLY  CO. 


10 


nd    12    N.    9-tHi    Street, 

ST.  LOUIS,  MO. 
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Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  "Recent  Progress"  which  brings  this 
practical  book  UP-TO-DATE, 


The  General  Principles  of 


Telephony 


<&  Are  Now  Well  Established. 

o^>  The  Telephone  Hand-Book  deals  with  them. 

TO)  No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

c^  or  expect  to  use, 

®  YOU  WILL  FIND  IT  USEFUL. 

I  _ 

fjjfe  It  is  a  Practical  Book 

^  for  the  Practical  Man 

5^  and  for  the  Student. 


g*  PRICE  SI. OO  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO 
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NOT  HOW  CHEAP,  \ 
BUT  HOW  GOOD.  I 
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1 


IM 
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We  believe  the  cost 
of  anything  does  not 
always  determine  its 
value — Just  so  in  Arc 
Lamps — You  may  pay 
a  fancy  price  and  get 
a  fair  one,  or  pay  a 
low  price  and  get  any 
old  kind. 

Next  time,  buy  a 
lamp  that  stands  up 
under  all  tests  and  is 
guaranteed  by  respon= 
sible  makers. 


Such  a  lamp  is  the 

BELDEIM. 

May  we  sent  youcur  Bulletin; 


THE  BELDEN-LARWILL 

ELECTRIC  &  MFG.  CO.,  j: 

fort  wayne,  (no.,  u.s.a..    i; 
,vav.v.v.v.v.w.vav.v.v.v.,.%v.v.v.v.v.vX 


A  NEW  book:! 

1 

THE     MOST     COMPREHENSIVE     TREATISE    ON    % 
TELEPHONY     PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E.  $ 


CONTENTS. 

Chapter  I.— History  and  Principles  of  the  Magneto  Telephone.  II.— History  nnrt 
Principles  of  the  Battery  Transmitter.  111.— The  Telephone  Receiver.  IV.— 
Carbon  Transmitters.  V.— Induction  Coils;  Comparative  Tests.  VI.— Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Calling  Ap- 
paratus. XI.— The  Telephone  Relay  or  Repeater.  XII.— Self-induction  and 
Capacity.  Xll I.— Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Listening  and  Rinsing  Apparatus  for  Switchboards.  XVI. 
—Self-restoring  Drops.  XVII.— Complete  Switchboards  for  Small  Exchanges. 
XVIII.— Lamp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
— Transfer  Systems.  XXI.— Common-battery  Systems.  XXII.  —House  Sys- 
tems. XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV  — 
Party  Lines  Non-selective.  XXVI.— Party  Lines:  "Step  by  Step"  Signaling. 
XXVII.— Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII.— Party 
Lines;  Harmonic  Signaling.  XXIX.— Wire  for  Telephone  t-'se.  XXX.— Pole 
Line  Construction.  XXXI.— Telephone  Cables.  XXXII.— Underground  Con- 
struction.   XXX1IL— Testing. 


458  large  octavo  pages,  357  Illus.    Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,  and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  arc  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer- 
cial apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  given  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  of  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 


ELECTRICIAN  PUBLISHING  CO., 


510  Marquette  Building, 


Chicago. 


AAAAAAA  .*..*..' 


NONA/    READY ! ! 

Western  Electrician's 

LAMP  LIGHTING  SCHEDULE. 


MOONLIGHT  SYSTEM  FOR  1900. 


Liberal  Discount  if  Ordered  in  Large  Quantities. 


PRICK,   lO   CENTS. 


ELECTRICIAN    PUBLISHING    COMPANY, 


>IO    Marquette    Building,   Chicagt 
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189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


THE  BEST  ANSWER  TO  A  QUESTION 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  lor  HARD-DRAWN  COPPER 

WIRE,  ali  siies.    FUSED  WIRE.  PUSED 

UKKS.ind  STRIPS. 

THE  C.  MclHTIRE  CO.,  13 1 15  Franklin  St., 

NEWARK,   N.  J. 
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On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  you  are  asked  a  question  on  'Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotive  Force  and  Current 
Fully  Explained.  How  to  calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculating  the  Size  of  IVires  Under  all  Condi- 
tions.   Diagrams  for  wiring  3  Foint,  4  Point.  Head  Light  and  Heat  Regulating  Switches. 

27  TABLES  ON  W  I  It  I  \  <-  1XD  VALUABLE  DATA. 

Oh  m's  lair  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7i  in.  t.  Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  •"U-SST  CHICAGO. 


RTHSOUTH 


A  Boiler 

for 

200  Pounds 

Working 

Pressure. 


750,000 

Horse  Power 

Now  Used 

in 
Generating 
Electricity. 


The  Babcock  &  Wilcox  Co. 


Send  for  our  Book— STEAM. 

-  Mailed  Free. 


29    Cortlandt   Street,    NEW    YORK. 
1215  Marquette  Building,  CHICAGO. 
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Engines 

Unequaled  for  electric  service, 
with  many  points  of  superior- 
ity; AUTOMATIC  and  economical 
oiling,  superior  adjustment  of 
main  bearings,  connecting  rod 
and  other  wearing  parts;  sim- 
plest and  best  governor;  finest 
materials  and  workmanship. 
For  particulars  write 

THE  BALL  ENGINE  CO., 

Erie,  Penna.,  U.  S.  a. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  rind  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  u*e.  STATE  REQUIRE/TENTS 
AISDSEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


SEND  FOR  LIST  OF 

ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY.  -.JSEVa,..   CHICAGO. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent'slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


Nail 
Heads. 

Get  our  Prices  on 
this  and  other 
Specialties. 


CLAY  ELECTRIC  &  MFG.  CO., 

210  Illinois  St  .CHICAGO. 


STUDENTS 

Will   find   that   the  W  estern 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.      Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publishing  Co., 
Chicago 


tuite  510  Marquette  Bldq.. 


IG.TRADE  MARKS 


eLtX 


The  Phosphor  Bronze  SmeltingCo.  Limited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS.CASTINGS.WIRE^ODS.SHEETS^tc. 

' — DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGIN ^/"""c-  -M -'- ■  '  <=• 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette   Bldg. .  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS, 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Poiver  ever  obtained  from  a  wheel  of  the  mine  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gale.     We  guarantee  also :  A  runner  of  the  greatest  po$* 
sible  strength.    A  gate  unequaled  in  quickness  and  ea*e  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fidl  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 
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Candle  Power;  Operated  in  Series:  Automatic  Cut-Out:  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes:  Shape  of  Carbons  Under  Different 
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and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle:*  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.-CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket:  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
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PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO, 
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Induction  Motors 


For  Operating  Electric  Cranes  and  Machine  Tools* 


WESTINGHOUSE  TYPE  "C"  MOTOR,  OPERATING  CRANE. 


Our  Type  "C"  Induction  Motors  operate  successfully  under  con- 
ditions which  cannot  be  imposed  upon  other  motors* 


*j£  fc£*  <^»  iA&  <j£  «^8 


Westinghouse  Electric  &  Mfg.  Co., 


PITTSBURG,  PA. 


THE  BRITISH  WESTINGHOUSE  ELECTRIC  &  MFG.  CO.,  LTD., 
LONDON,  ENG. 


ALL  PRINCIPAL  CITIES 

IN  U.  S.  AND  CANADA. 


January  20,  1900 


•WESTERN   ELECTRICIAN 


FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED.) 


THE  "WOOD"  SYSTEMS  FOR  LIGHT 

AND  POWER. 


Belt    Driven,    300    K.  W.,    500    R.    P.    M. 


WE  MANUFACTURE  ALL  KINDS  OF  ELEC- 
TRICAL APPARATUS. 


LITERATURE   SENT   UPON   APPLICATION. 


MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE, 


INDIANA,  U.  S.  A. 


1'ERX    ELECTRICIAN 


"MANROSS" 

HAIR  SPRINGS 

FOR   ELECTRIC 

l\DIC4TINC    -\NO  ntCORLHSi. 
I.UI.fS     SI,  1*1     G41MVtl( 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

F.  N.  MANROSS,  Forestvllle,  Conn. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  5IZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR   AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


CRYSTAL 

CHEMICAL  COLORING 

FOR  COLORING  Incandescent  Lamps  any  color  desired. 
Easily  and  quickly  applied,  giving  brilliant  effects.  Cheap. 


SEND    FOR    CIRCULAR. 


WEBSTER  CHEMICAL  CO,  TE«T 


VULCANIZED  FIBRE. 


Highest  grades  for  electrical  insulation  and  mrfhaniral 
tubes,  reds  and  special  shapes.    Catalogues  and  satnpl 


in  sheets, 
on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  DaL 


Established  1893 


Incorporated  1897. 


0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 


The  only  coaling  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  (or  Sample  Plate  and  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisnauhs  a 


The  Hart  Switch, 


THE  H.  *  H.  PUSH  SWITCH. 


las*  *  *  ******  *  *  4o  J  *)*)**)**  *****. 

I  Black  Diamond  File  Works 


Inc.  1803. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


«rt  OUR  WOODS  ARE  ON  SA1/E  IN  EVERY  LEADII6   IIAKIIHABE 
%\  STORE  IN  THE  UNITED  STATES  AND  CANADA. 

1  G.  &  H.  HARNETT  COMPANY, 

Jo  PHILADELPHIA,   PA. 


0* 

IS 

a* 

o* 

o* 
0» 

0* 


Used  in  All  First-Class 
Installations. 


Our  500-Volt  Switches 

are  unsurpassed  for 

durability. 


■AIIUFiCTURED  ONLY   BY 


The  Hart  &  Hegeman  Mfg.  Co., 

99  HIGH  ST..  HARTFORD,  CONN. 


STURTEYAflT  SYSTEM 

OF 

HEATING  &  VENTILATION 


/p     Centralized  plant.  # 
Ab  scattered  steam  piping. 
Utilises  exhaust  steam. 
Send  for  Catalogue  "°  84 

B.F.  STURTEVANT  C°.  boston, 

NEW  YORK  -PHILADELPHIA-  CHICAGO  •  LONDON- 


^  ■  %   ■   ■ 


$3  per  Annum.    E^^ngSK^Z-Xr.c^,.    EVERY  SATURDAY.    .aarftSlSft*    1 0  cents  per  Copy. 
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No.  4 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  6ELLING  AGENT, 

H.  R.  HIXSON, 

1137  Monadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81  Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
Medal  for  Robber  Insulation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STANDARD  FOB 

BUBBEB  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w"°°r  Wires. 
THE  OKONITE  CO.,  Ltd. 

KnVtt  l"-"".     253  Broadway,  New  York.     aV^M"."' Supt 


MOR 

"Crown"Rail  Bonds 

Arc  in   use  th.tn   all   oiher   styles  of  Rail  bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  4  Wire 

The  Rookery,  CHICAGO,  ILL. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


Motor  Starting  Rheostats. 

IHotor  Herniating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dlmaaers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  M.  J-  r.  s.  A. 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 


ADDRESS 


MONTAUK 

Multiphase  Gable  Co., 

1 00  Broadway,  New  York. 

Telephone,  4031  Courtlandt. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  hi  to  56  *iorse  power. 
Dynamos  from  10  lights  to  700. 

"We  sell  or  rent.    Good  profits 

fot  agents.    The  Hobarl  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Wfi.    SPUTDORP, 

Medical  Colli, 
Spirited!.. 
17-27  Tandewater  St.,  Hew  York. 


PHOENIX  GLASS  CO  J 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND   > 
LATEST  CATALOGUE. 

Pittsburgh.    New  Tort   Chicago. ; ; 

»MHMIM»HMM»MW» 


(hica^Co, 

LEATHER  CSggS    MILL 
BELTING   W  ▼  SLPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patlentinqulryandcareful 
itudy  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

"When  ordering  Dynamo  Belt- 
ing always  state  the  syitem  used. 


0;HC-   A\D  Fit  Kiln 

67-O'JSOUTH    CANAL    STHr.tr 

CHICAGO  ILL 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Waui'i  Son  8i  Co.,  Newark,  M.  J. 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices  paid  for  old 
Incandescent  Lamp  bases. 

Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERS  and  ASSAYERS. 

Send  us  several  average  samples  of  bases 
you  have  on  hand:  our  offer  will  reach   >uu 
by  return  mail. 

P 

Ha  \ 

~ 

■ 

B 

1 

II* 


OIMT  SELL 


Your  burned-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  "business  has  proven  that  oar  terms  are  the  best  and  that 
we  are  here  to  stay.  ' 

CEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 

WEST  LIN  EleoMcul  IngWument  Co., 

"  — — »™      114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Type  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants.- 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  froml  to2,5C0amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 


VnltMrf.r. 


THE  STERLING  VARNISH  COMPANY,   Times  Building.  Pittsburg,  Pa. 


N.  1.   R. 


National 

India 

Rubber  Co'« 

RUBBER  COVERED 

Wires  and  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO,, 


No.  I   Broadway, 

NEW  YORK,  N.  Y. 

Madufacteerso!    COMPOUND    PRISM    GLOBES   AND  SHADES,    Guaranteed  lo  give 

".Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  direclinpand  diffusing  all  kinds  of  light. 
Send  for  catalogues  and  pamphlets. 
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ELECTRIC  MFG.  CO 


Only   Perfect 
System  of  Motor 
Control. 


ELECTRIC 


UNIVERSAL 

V^  mf's  co.'^.^| 

(ELECTRIC) 

&am.*£ 

. 

SYSTEM* 

POWER 


Send  for  Bulleti 


Motors.      2234 — Engine 

Generators.  2235 — Type  ' 

2236— Marine  Sets.- 


Oiimciinimati,  Ohio, 


U.  S.  A. 


January  27,   1006 


WESTERN   ELECTRICIAN 


WE  GUARANTEE 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lots,  16  C.  P.,  17  cents;  :«  C.  P., «5  cents ; 
F.  O.  B.  Owensboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


TCenm^fSfvxt 


CARBON 


Motor  and  Generator 
BRUSHES. 

Speer  Carbon  Co., 

ST.  MARYS,  PA. 


FRED  H.  AIJ)EJi.  Pres. 


J.  »EISEBOWICH,  Secy,  and  Treas. 


ILLINOIS  INSULATED  WIRE  CO., 


IANUFACTURERS     OF 


High-Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


STEREOPTICONS 


MAGIC    LANTERNS    and    SLIDES       «= 

CONDENSED    CATALOGUE    FREE  \L 

RILEY  BROS.  IE  BEEKMAN  ST.  NEW  YORK.  Iff 


ER 


BroTHERS 


Manfrs. 

of  the 

well 

known 


■ 


Sam 


39-43 
W.  WASHINGTON  ST 
CHICACO. 


Perfection 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


Brushes 

for 
Dynamos 

and 
Motors. 


REPAIRS  :;:,.;;;.".-!;:, ',■:''":  National  Eledric  Company's  Machines. 


NEW  CAS  ENGINE  IGNITER 


la  very  compact, 
1  ight-  weight  ma- 
chine, designed 
in  response  to 
numerous  inquir- 
ies for  an  igniter 
to  be  used  on 
small  launches, 
automobile?,  etc. 
Weigrht  11  lbs., 
speedl600,  height 
6y.  inches.  Total 
length  of  shaft, 
9^  inches.  Full 
particulars  Cir- 
cular "48." 


MANUFACTURED     BY 


GE£   ELECTRICALM 
ELBRIDGE,  N.  Y.,   U.  S.  A. 


F-O.  OO., 


/^^\        dc*> 

flTAf  rli  J  li!^lISy  i\  4  B  fff 

FVi     /^m&s 

i-mm       | 

jo  01)    ■ 

W    h 

H,v                ^.52-15*  Lake  St.           ■iH-^Ui 

CHICAGO,  ILL  .U.S.A.                            " 
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We  have  the  Largest  and  Most  Complete  Electrical 


l 


In  the  West.  ELECTRICAL  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


76     MARKET 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

Ol'B  QUALITY  IS  PARAMOUNT. 

n 


AMERICAN. 


AMERICAN  "C- 


Woven  Wire  Bmstaei*  of  every  description.  (Quality  lire  t,  last  and  always. 
We  make  bat  one  rrade-THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PRICE,  HIGH  QUALITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Go, 

271-273  FRANKLIN  ST.,  CHICACO. 


The  Hart  Switch 


THE  H.  &  H.  PUSH  SWITCH. 


P 


Used  in  All  First-Class 
Installations. 


Our  500-Volt  Switches 

are  unsurpassed  for 

durability. 


MANUFACTURED  ONLY  BY 


TheHart&HegemanMfg.Co., 

99  HIGH  ST..  HARTFORD.  CONN. 


columbia 
Carbons 


for 
enclosed 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 


NATIONAL  CARBON  COMPANY, 


1  198  West  Madison  Avenue, 
CLEVELAND,  OHIO. 


January  27,  1900 


WESTERN    ELECTRICIAN 


<£&  A  PERFECT 


rr  never 

L  DISAPPOINTS  , 


CONDUCTOR. 


OKONITE   ll;ls    become    the   standard    for  insu- 
—  lated  wires  because  it  gives  the  maxi- 
mum  of    resistance   to  time  and  weather,   with  a 
minimum  of  resistance  to  the  electric  current. 


IT  DON'T  LEAK. 


Insulation  is  perfect.  It  is  manufactured  that 
way.  A  majority  of  the  largest  telegraph  and  tele- 
phone concerns  use  it  because  it  gives  the  best 
results. 

WE  CAN  SHIP  IMMEDIATELY 
FROM  STOCK. 


Central  Electric  Co., 


264-270  Fifth  Ave., 
CHICAGO. 


Light  in  weight. 
Easily  Trimmed. 
Easy  access  to  working  parts. 


Absence  of  complicated 
mechanism,  so  common  in 
other  makes. 


Burns    long    and    absolutely 

without  flickering. 
Has  many  other  good  points. 


Our  catalog  will  interest 
lamp  users— May  we  send 
you  one  ? 


■THE- 


BELDEN-LARWILL 

Electric  $c  Mfg.  Co., 


FT.  WAYNE,  IND.,  U.  S.  A. 


ELECTRIC  GENERATORS,  LIGHTING  AND  POWER. 

CROCKER-WHEELER  COMPANY. 


NEW  YORK, 
39  Cortlandt  St. 

WASHINGTON, 

B.C., 
Kellogg  Bldg. 

BOSTON, 
31  Slate  Street. 


WORKS:    AMPERE,  N.  J. 


CHICA60, 
Old  Colony  Bldg. 

PHILADELPHIA, 

14  S.  Broad  St. 

ATLANTA,  6L, 
English-Ameri- 
can Bldg. 
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.1  LUESBURQ,   N.  .1  .    1 
IWI.'T.  .11  u  tlulit  a*  il.lillc  .Hiriiif-      Now    bow 

ever,  then  t*cki   (lit-    middle  8-Inch  bolt,  16  ft. 

c*otrr»,  h«j-  lA-fnrli  «I»'-k    the  from  l-lnenbell    U  I*.  outer",  tuu  r.'iin'h  nli»clc.    Ttit-v  run 
tM«  war  rurr  J»i      Cllutf-Surfac*-  dor?"  all  t<u 

State  R«form  School. 


THESE  BELTS 

ARE  FULL  OF 

CUNG-SURFACE, 

Write  Us  About  It. 

Gling-SurfaceMfg.  Co., 

177-182  Virginia  St., 

BUFFALO,  N.  Y. 


Chicago  Branch,  226  Dearborn  St. 

New  York  Branch.  -       •       253  Broadway. 

New    England    Branch,  170    Summer    St., 

Boston. 


ELKHAKT,  INI)..  1-2-1000. 
WenavoOllnit-SurfaceliiUMe  in  ft  di'tii.lt-  24-incl]  hett,  on  84-ineh   driver,    26-inch 
.irivLi- pulUy,  j;  ft,  centers.    Before  utdng  Cling-Surface  had  to  run  belt  tight  a<*  Ad- 
dle string.     1  luid  hai'd  work  to  Induce  my  engineers  to  leave  ■"" 
came  On]  Init  they  let  It  alone  now  anil  nt-ver  have  ft  hot-box. 
fore.  The  Iielt  is  transmitting  fullv  :«H)  H.  1". 


ice  my  engineers  to  leave  the  slack  in  an  the  loan 
md  never  have  a  hot-box.  which  was  frtHiuent  de- 
.  HOMK  KLECTlttC  LItiMT  .V  IWKH  I'u. 


Aniiunrintfir-. 

■ 

itriO  AppllaiH'- 
Manhattan  1 

Partrlck,  Carter  A  Wllklns. 
w  estern  B3ecl 
Western  Ele 

Arc   Lump-. 
Bulden-Larwlll  El.  A  Mf.  Co. 
Central  Electric  Co. 
Ft.  Wayn  -..  Inc. 

General  Electi 
General  Inc.  Arc  l.t.  i'o. 
Lea  Manufacturing 

ens  A  Ilalske  Electric  Co. 
of  America. 
Western  Heel 

■  -ri  Elect.  So ppl 

.-■  B3,  a  Hfg.  Co. 
Hntterie-  and  Jars. 
Burnt--,  Batter;  A  Mfg.  Co. 
central  Blectf 
■ 
rlc  Appliance  Co. 
Federal  Bait- 
Gordon  Batt- 

Leclanche  Battery  Co..  The 
Manhattan  Elec.  supply  To. 
National  Carbon  to. 
No n- Polar lz Ins  Dry  Bat.  Co. 
Ohio  Elr-ctric  works. 
Peru  Elec  Mfg.  Co. 
pbcenli  Batten   Mfg.  Co. 
Western  BlectncCo. 
w  eetera  Elect,  supply  co. 
Bella. 

Electric)  o 
-  rlc  Appliance  Co. 
llueiH'L  A  Manger. 
Manhattan  Elec  Supply  Co. 
Ohio  Electric  Works. 

\  ilklns. 
i  Electric  co. 
a  Elect,  supply  t'o. 

it.  if  Dressing. 

:o  Belting  Co. 
rline-Suriao-  Mfg.  '  !o. 
Leather  Preaerrei  Mfg.  Corp. 
sliuiu  Beltli 
Belting. 
Chicago  Beli:  i 

Leather  PreserTcr  Mfg. Corp. 
Belting  Co. 
Blower**. 

The. 

IE    P. 

Boilers. 

<;o. 

Book*.  Electrical. 

Electrician  PnbllaDlIl 
li     ;.       I  o  ,  W.  II. 
Brushes. 

Wot.  Wire  Bra 
Becker  Bros. 
Centra    I 

l.  Electrical  Re] 
Boban  i  u  c  Ml    t  o 

ji  Elect.  Bnpp 
it.  M-h  Holder*, 

iia>  Electrii 
Burglar  Alarm**. 

Bneb 

Manhattan  Elec.  Sqpn 

n  ilkln*. 
■ 
t'ahlc*   Bee  Insulated  \\  Ire*.) 
table*.  Electric  See  In-u- 
land  w  In    '.« iopper.8heet 
ntui  Bar. 
\  merlearj  i   ■ 
American  Steel  A  v. 
Centra 

1 
Easter    Blei      c Cs  ■  :■■  <  So. 
■ 

Mnnhattan  Kit .     go 

Sen  York  d*  ^    ■ 
simplex  Electrical  ■ 
Standard  Underground  '    '  " 
■ 
■  .it  i. ..u-  r«. i in-  a  Plates 
■ 

I 
■  ■  rlc  Appllano  i 
■ 

Manhattan  Elec,  Sup 
■ 
I 

■  ■ 
Spa  i  ■ 
westc  i 

Chains. 

JefJro;  Hfg  Co. 
4  ircnii  Breakers. 

w  and  Leon  ■  ■■■  I   ■  ■    i    >. 
<  .ml   A   Ashes   Handling 
Machinery. . 

i  ...it in-  for  Pollers. 

■  ■  ,      |       .i  oat'gCo. 
Colin  mul  HagnctH. 

Bplttdorf, «'.  k. 

Varley  Duplex  Magi  E    i    i 

i    ..1. .rin-     I  ii<       l.-nnp- 
Webster  Chemical  Co. 
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Ashmore  A  Co.,  K.  M. 
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\\  estern  Elect  Supply  I  to. 
I  omluit  mid  4*on<lultN. 

Central  Elect 

Electric  Appliance  Co. 
■  rlc  Co. 

Western  Elect,  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 
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Warren  Elec  Mfg.  Co. 

w  estern  Electric  *  to. 

.    n  i  Sleet.  Supp]  t  Co 
■    WestlngfaouseElecA  M  i-»  to. 
Copper. 

Besiy  .v  Co.,  Chaa  H. 

Vulcan  Cop.  Min.  A  Sm.  Co. 
Copper  WlreM. 

american  i :i.«-trlcal  Works. 

American  Steel  A  Wire  Co. 

Beelj  a  Co.,  Chas.  u. 

*  tontral  Eleci  rlc  l  to. 

i  Ihlcago  Fdison  Co. 

■  i   o  go  i  osulated  w  Ire  i  o, 

i   ecti  c  Appliance  I  to. 

General  Electric  Co. 

■  tan  Elec  Supply  <  to. 

i    :    1  ndin  RuIiUt  <  n. 

i  ikonite  i  to.,  The 
Partrlck  Carter  &  wiikins. 
chimps  Insulated   w  Ire  Co. 
Roehling's  Sons  I  to.,  J.  a. 

i  Slecl  rlcal  I  to 
Standard  i  Inderground  I    Co. 
w  estern  Elect.  SuppJ:  i  o 
4  iii-i-f^imiideitee  HehoolM 
Elec  Engineer  *  torr.  In-t. 
in'  i  torrespond.  schools. 

United  » torresp.  Bel I 

i  ross-ArmB,     I'Ihh    mid 
ItrneketH. 
Brady,  T.  H. 
i    . 

.  ,, 
Electric  Appl  lance  <  to 

i:   li 
Manbal  tan  Elec.  Supplj  <  to. 
ii      onibACo 
A  Pin  i 
Valenl  Co.,  The, 

\\  estern  Elect.  Suppl)  '  U 
Cat-Outs  and   Bwltehes. 

[■.,,.        !  coi         Co 

■  ■ 
» ihlca    ■  ■ 

,i      e  \\  rocking  i  to. 
i  ■: 

i    .  inceCo 

m  A  Co, 
Ft,  \\  u  do  Elec,  w  i       i  m 

■  I   

i ;  Inc.  %rc  Light  <  o 
Han  A  bTegeman  Mt 
Manbal  tan  Elo  > 

m-  .  rowlU,  E,  B. 
Palate  Co.,  n.  T. 
Peru  Elec.  Mff 
■     ■ 

Siemens  A  Hal       

of  Ami 
rner  Elec.  Mfg  <  ■> 

ct   Supply  i  'o. 
i -house  El.  A  M  fg,  Co. 
Cats. 
Franklin  Eng.  A  Electro  Co. 

IM  ■>: - 

Raux.  F.  A 

Bullock  Elec   Mfg  i  .. 

!  ... 

-Wheeler  )  o. 

i   ectrlc  Works. 

Fl.  Wft]  tie  EleC    Wks  .  hie. 


General  Electric  Co. 
General  Inc.  Arc  Li^lit  Co. 
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Northern  Elec  Mfg.  co. 
Siemens  A  Halske  Electric  Co. 
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Wagner  Elec.  Mfg.  Co. 
u  arren  Elec  Mfg.  Co. 

Western  Electric  Co. 
Western  Electric  Supply  Co. 
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Arnold  EI.  Power  station  Co. 

General  Electric  Co. 
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Sprague  Electric  Co. 
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eal  Engineers. 
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Northern  Elec.  Mfg.  Co. 
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Eleetrieal    IiiNtrumentN. 
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PalsteCo.,  H.  T. 
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St ur levant  ( to.,  B.  F. 
I  im  o.nins 
Central  Electric  Co, 
i  d    on  Mfg.  Co. 
Emerson  EI.  Mfg  I  0 
Fuller  Co.,  The 

i     ■  ■  i  ii- » io. 
General  Inc.  *rc  Llghi  Co, 
Manhattan  Elec  Supplj  Co, 

•  ■.trie  Works, 

Paragon  Fan  Motor  <  to. 
•-.[nil  Jordan  &  t  to. 

■  i    a  n.ii  i  e  i  Ilect  i  let  to. 

of  America. 

Sprague  Electric  "  o 
Sturtevant  Co.,  k.  F. 
u  agnot  i  Slecl  i  Ic  M  rg,  Co. 
\\  .ii  i  in  Elec,  A  Speclall  j  '  to. 

.i  Electric  Co. 
w  estern  Elect,  Supply  *  to, 
Westlngbouse  El.  a  Mfg.  co. 

Fibre. 

Kartavert  tits  Co 
Fibre  Co 
Files. 

Ilarnetl  Co    •■.  &  ti 
Flxtores.  f.i.  a   Comb'n. 

i  Ioctrlc  co. 
Western  Elect.  Snpph  i  to, 
Flexible  MiinftH. 
Stow  Mfg  Co 

Fo  rtfen. 

Sturtevanl  Co.,  B.  F 
Poses. 

Holntire  Co.,Thi 
Pnse  «  Ire. 

Centra    Eh  ctrlc  Co. 
Chicago  Fuse  w  I  re  A  Mfg,  Co. 
Electric  Appliance '  to 
Mclntlre  Co.,  Th«  I 
Western  Elect,  supply  co. 


UtkH   l.i-ht  ■  ii-j.'-  l'l«'-'t  '•'• 

Advance  Specialty  Co. 

central  Electric  co. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  II. 
General   F.lee.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

i  Ihlcago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Partrlck,  Carter  A  Wiikins. 

Peru  Elec.  Mfg.  Co. 

Schiif.  .Jordan  a  Co. 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 
GloheK  and  Flee  rieal 

4-IaNHware. 

Central  FMectrlc  Co. 

Holophane  Glass  Co. 

Phonnix  Glass  Co. 

Western  Elect.  Supplv  Co 
Gov'nors.  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Kpeeialties. 

Besly  A  co..  chas  II. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  .Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Evans,  Almirall  Co. 

Sturtevant  Co  ,  li.  F. 
Holders.  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 

I;;iii  I  rr>.  t-as    I'n-ine. 
Elbrldge  Elec.  Mfg.  CO. 

Insulators    and  Insulat- 
ing Materials. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eagle  Paint  A  Varnish  Wks, 
Fleclric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Foote.  Pierson  A  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Insulated  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec  Supply  Co. " 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlle  Co.,  The. 

Palste  Co..  H.  T. 

Pari  rick,  Carter  A  Wllklns. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co, 
Scbltf.  Jordan  A  Co. 
Simplex  Electrical  Co, 

Standard  Paint  Co. 

standard  Underground  c.  Co. 

sterling  Varnish  Co, 

Vulcanized  Fibre  t  to. 

Western  Electric  Co. 

Western  Elect,  supply  Co. 

Westlngbouse  El.  a  Mfg,  Co. 
liiPHiilnted       AVires      and 

cr.i.i.  -    ii ;i»ni'i  wires. 

American  Electrical  w  orks, 

American  Steel  A  Wire  Co. 

i  nil  ral  Eleci  rlc  Co. 

i  ihlcago  House  Wrecking  i  to, 

<  ihlcago  Insulated  w  Ire  i  io. 

Eastern  Electric  Cable  I  !o. 

Electric  Appliance  t  to. 

General  Electric  Co. 

Illinois  Insulated  Wire  Co. 

Manhattan  Elec  Supply  Co. 

Montauk  Multlpb.  Cable  Co. 

Nat  ional  India  Rubber  i  to. 

New  York  Insulated  Wire  Co. 

Okonttc  Co.,  The. 

I'artriek,  Carter  &  Wllklns. 

I'hiiiiiis  insulated  Wire  Co. 

Roehling's  Sons  Co.,  J.  a. 

simplex  Electrical  Co. 

Standard  Dnderground  C.  i'o. 

w  estern  Elect,  supply  Co. 
.i  niii'i  mmi  Boxes. 

Bosserl  Elect.  ( ionst.  I  io. 

General  Inc  Arc  Llghl  Co. 
Lamps*  InenndeNeent. 

Buckeye  Electric  Co. 

i  ientrol  Elect  rlc  t  :o. 

i  ihlcago  Edison  Co. 

Colorado  Lamp  t  to. 

Edison  Decorative  &    Mlnla- 
ture  Lamp  Dept. 

Eleci  in'  Appliance  Co. 

General  Rlectrtc  Ce. 

i leneral  in.-.  Arc  Light  co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

\.\  tin  Inc.  Lamp  Co. 

m.i  nhatian  Elec.  Supply  co. 

Ohio  Electric  works. 

Sawyer-Man  Elec  t  '<■. 

Shelb]  Electric  Co. 

Dnlted  Elec.  Imp.  Co. 


Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg. 'Co. 
i.iiiht  iiin-  Arresters.' 
*   Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 
^General  Electric  Co. 

Westingbouse.  El.  A  Mfg.  Co. 
IHajrnet  Wiren. 

(See  Insulated  Wires.) 
Meehanieal  llaehinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons.  .las.  L. 

Stilwell-Bierce  Smith-Voile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Ilalske  Electric  Co. 
of  America. 
Mica. 

central  Electric  Co. 

Munsell  A  Co..   Eugene. 
Mining  Apparatus,  Elec. 

Bullock  Elec.  Mfg.  Co. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Ilalske  Electric  Co. 
of  America. 

Westingbouse  El.  A  Mfg.  Co. 
Motors. 

Bullock  Elec.  Mfe;.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

i  irocker-W heeler  Co. 

Eagle  Electric  Works. 

Elbrldge  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Elect  ric  Co. 

Hobart  Eiec  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  M  fg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  a  Mfg.  Co. 
Nail  Heads. 

Clay  Elec.  A  Mfg.  Co. 
I'ai'k  in-. 

Besly  A  co.,  Chas. H. 

Robertson  A  Sons,  Jas.  L. 

Paints. 

I  ientral  Electric  Co. 

Cllng-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J, 
Phosphor  Bronze. 

Besly  A  Co.,  ('has.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
IM  ni  inn  m     Hong  li  t     and 

Sold. 

Baker  A  ( IO, 

Goldsmith  Bros. 

i. rrai   Western  Smelting  and 
Refining  Co. 
Poles. 

lleribold  A  Jennings. 

Central  Mfg,  Co. 

Davis  A  Stltt  CO. 

LIndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 
Sterling  A  Son.  W.  C. 
Texas  Arm  A  I'in  Co. 
Torrey  cedar  Co. 
Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Poreeluin. 

Peru  Elec  Mfg.  Co. 
Potrer   TrniiHiiiiMsioii 

.Mnehiiiery. 

Jeffrey  Mfg.  Co. 
IteBiierN. 

Greai  Western  smelting  and 
and  Refining  i  to. 

Swarte  Metal  Keiining  Co. 
KerleetorN. 

Amer.  Kclleclor  A  Ltg.  Co. 
Re-Wintlinjf-HepairM. 

Becker  Bros. 

I  Ihlcago  Edison  Co. 
Genera]  Electrical  Repair  Co 
Gregorj  Electric  Co. 
Hodge-Walsh  Elec.  Eng.  Co; 

Spies  A  Company. 

Stewart  Electrical  Co. 
Ilheostuts. 

1  ihlcago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Ironclad  Resistance  Co. 
Spies  A  Company. 
Ward  Leonard  Elec.  Co. 
Westlnghouse  El.  A  Mfg.  Co 


Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand.  Mach'y. 

Aaron  Electric  co. 
Baux.  F.  A. 

Chicago  House  Wrecking  Co 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Stewart  Electrical  Co. 
Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 
Sneakins  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrlck,  Carter  A  Wllklns. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators.' 

Beslv  A  Co..  Chas.  H. 

Queen  &  Co. 

Kobertson  A  Sons,  Jas   L. 

Weston  Electrical  Insl.  Co. 
Springs. 

Barnes  Co..  The  Wallace. 

Cary  Spring  Works. 

Manross.  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Central  Elec  ric  Co 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. . 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones.     Telephone 

Material    and    Switch- 
boards. 

American  El.  Telephone  Co. 

Central  Tel.  A  Elec.  Co. 

couch  A  Sceley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Foote,  Pierson  A  Co. 

Garl  Electric  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El.  Slfg.Co. 

Manhattan  Elec.  Supplv  Co. 

Modern  Tel.  As  Supply  Co. 

National  Automatic" Tel.  Co. 

Noblett.  E.  J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromherg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Western  Electric  Co. 

w  estern  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  a  Son,  Mathlas. 
Toys.  Electrical. 

Dunn-Mart  In  Electric  Co. 

Elbrldge  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 
Trail  sfor  mers. 

<  ientral  Electric  Co. 

Ft,  Wayne    Elec.  Works.  Inc. 

General  Elect  rlc  Co. 

Siemens  A  HulskeElectric  Co. 
of  America. 

Wagner  Elec.  M  fg.  Co. 

Warren  Elec.  A  Specialty  i'o. 

Western  Electric  i  to. 

Western  Elec  Supply  Co. 

Westlngbouse  El.  A;  Mfg.  Co, 
Trucks.  Electric  Car. 

Genera]  Electric  Co. 

Westlnghouse  EI.  A  Mfg.  Co. 
TurbineAAVnterWheels. 

Dayton  Globe  Iron  Works  Co. 

LeITel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stllwell-Blerce  Smltb-Valle. 
Varnishes. 

sterling  Varnish  Co. 
Vulcanized  F^ibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  ro,,  chas.  H. 

Centra!  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Wood  work,  Electrical. 

Noblett.  E.  J. 
X-Bay  Outfits. 

Central  Electric  Co. 

Queen  &  Co. 

Splitdorf,  C.  P. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

NEW  TYPE  OF  ALTERNATOR. 


: 

5 
! 


Without  change  of  adjustment  this  type 
of  alternator  gives  accurate  automatic  volt- 
age regulation  when  loaded  with  lights,  with 
motors  or  with  a  combination  of  the  two, 
while  the  compounding  of  all  other  alter- 
nators requires  special  adjusting  for  similar 
loads. 


WRITE  FOR  BULLETIN  4206. 


75-K\v.  GTC.  Compensated  Revolving;  Field  Combined  Alternator  and  Direct-coupled  Exciter. 


Main  Office:  SCHENECTADY. 
Sales  Offices  in  all  Large  Cities. 


CHICAGO  OFFICE: 
MONADNOCK  BLOCK. 


••«• 


••••••M6eo«se*c«»9e*of 
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Siemens  &  Halske  Electric 


Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


S.K.C.  Cut-Out 


OR 


Fuse  Box 


FOR  OUTDOOR  USE. 
Strong,    Simple,    Reliable. 

SINGLE-POLE  PORCELAIN  CUT-OUT  ENCLOSED   IN  IRON  BOX. 

Can  be  used  on  cross-arms,  poles,  buildings 
or  S.  K.  C.  transformers. 

The  fuse  plug  can  be  easily  taken  out,  a  new 
fuse  inserted,  and  the  plug  replaced  not  only 
with  speed,  but  also  with  perfect  safety  to 
the  operator. 


SEND  FOR  BULLETIN  101,  ON  TRANSFORMERS, 
AND  No.  100,  ON  CUT-OUTS. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


riANUPACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON, 
79  Coleman  Street,  E.  C,  and 

North  Woolwich,  E. 


ANTWERP, 

33  Rue  Boudewyns. 


PARIS, 
46  Avenue  de  BretenH. 
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Maximum 
Light 


COMPLETE  DIFFUSION, 
MItfraiai   GLARE  GUARANTEED. 


Class  B  throws  the  strongest   light   out. at  an 
angle  of  about  45",  and  is  suited 
to  the  general    illumina- 
tion of  interiors. 


Compound 
Prism  Globes 


AND 


Shades.... 


Class  A   throws  the    strongest    light 
directly  underneath,  and  is  recom- 
mended for  use  when  the  light 
is  directly  above  the  object 
to    be    illuminated. 


"Like  Diffused 
Sunlight  and 
in  Accordance 
with  Hygienic 
Requirements" 

From  LONDON  LANCET,  April  4,  1898. 


SEND  FOR  CATALOGUE  AXD  PRICE  L.IST. 


Holophane 
Glass  Co., 


Class  C  throws  the  strongest  light  at  an  angle  of 
about  1 50  below  the  horizontal,  and  is  de- 
signed for  use  in  street  lighting   or 
in  any  case  where  the  lights 
are   far   apart. 


No.  1  BROADWAY, 

NEW  YORK  CITY, 
U.  S.  A.... 
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THEY  ARE  UNEQUALED  IN  QUALITY 
AND  EFFICIENCY.  THEY  ARE  RECOG- 
NIZED STANDARD  ALL  THE  WORLD 
OVER.  THERE  ARE  NO  CARBONS  BET- 
TER AND  NONE  "JUST  AS  GOOD." 

I   will   be   glad  to   have    consumers    determine  these 
facts  for   themselves  by  means  of  experiments* 
Apply    for   samples    and    price    list,    which    will    be 
sent   gratis, 

HUGO  REISINGER, 

11  Broadway,  New  York, 

Sole  Importer  for  the  United  States  and  Canada. 


■TRADE      MARK- 
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ADJUSTABLE    CONTACT 

KNIFE  SWITCHES 


MADE  STRICTLY   IN  ACCORDANCE  WITH  RULES 
OF  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS. 


All      current-carrying      parts 
are   made  of  pure  drawn  copper. 


Each  pole  is  constructed  with 
two  parallel  blades  extending 
THROUGH    cross  bar. 


Each  pair  of  switch  blades 
is  provided  with  adjustable 
screws  to  take  up  wear  of  contact. 


Each  pole  of  the  switch  is 
a  double  blade  fitting  over  a 
spring  clip,  making  absolutely 
perfect   contact   at   all   points. 


A  substantial  metal  stem  ex- 
tends through  the  switch  han- 
dle and  cross  bar. 


STEEL 


DISTRIBUTING,  OUTLET, 
JUNCTION  AND  SWITCH 


BOXES. 


THE  ERICKSON  OUTLET  INSULATOR, 

Panel   Boards.     Switchboards. 


The  Bossert  Electric  Construction  Co., 


OFFICE  AND  WORKS, 


UTICA,    IN.   Y 


•••+•••« •*••«•••« 
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NOW  READY! 

Small  Single-Phase  A.-C.  Motors 

Supplementing  our  well-known  list  of 

STANDARD  SIZES. 

Send  for  Bulletins  34,  36   and  32,  descriptive   of 
our  different  sizes. 


MB 


('■■  s. 


M  H.  P.  S.-P.  A.-C.  MOTOR. 


Our  Direct-Current  Motors 
and  Generators 

(Jive  the  greatest  ontpnt  for  the  least  expenditure  of 
driving  energy. 

SEtfl>  FOR  BUIiKJSTIHr  19. 


I 


22  £  H.  P.  DIRECT-CURRENT  MOTOR. 


When  You  Want  Transformers 
of  Any  Size 

send  us  your  specifications.     We  build  them  in  units  of  any  size  required, 
and  for  any  ratio  of  voltage  desired  in  any  of  the  following  types: 

SELF-COOLING  OIL-FILLED.       WATER-COOLED  OIL-FILLED. 
AIR-BLAST  DRY. 

Send  for  Bulletins  9,  12  and  16,  descriptive  of  our  different  types. 

EXPORT  BUSINESS  GIVEN  SPECIAL  ATTENTION. 


300  K.  W.  SELF-COOLINQ  TYPE. 


WAGNER    ELECTRIC    MFG.    CO. 

GENERAL  OFFICES  AND  FACTORY:    ST.  LOUIS,  U.  S.  A. 

BRAIVOH    OFFICES: 

NEW  TORE,  203  Havemeyer  Building,  A.  H.  Mustard,  Agent.  SAN  FRANCISCO.  120  Sutter  St.,  A.  E.  Pike,  Agent. 
PHILADELPHIA,  1000  Betz  Building,  John  Mustard,  Agent.  DALLAS,  TEXAS,  James  M.  Boyle.  Agent. 

BOSTON,  620  Atlantic  Avenue,  H.  C.  Buck,  Agent.  YOKOHAMA,  JAPAN,  Bagr.all  &  Hilles,  Agents. 

BALTIMORE,  204  E.  Lexington  St.,  A.  S.  Tarr,  Agent.  LONDON,  ENGLAND,  47  Victoria  St..  C.  R.  Heap,  Agent. 

CHICAGO,  1519  Marquette  Building,  Geo.  B.  Foster,  Agent.  CITV  OF  MEXICO,  American  Engineering  Co.  of  Mexico. 
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IF  IT'S  A 


PEERLESS 

'TRANSFORMER 

IT  IS  WITHOUT  AN  EQUAL! 

OUR  PEERLESS  BLUE  BOOK  1ELLS  WHf.        *e  m  t«  ■»*  av#ay- 


The  Warren  Electric  and  Specialty  Co., 

WARREN,  OHIO,  U.S.A. 


PRINCIPAL  AGENCIES. 


Stanley  &  Patterson,  32  Frankfort  St.,  New  York. 
Vallcc  Bros.  &  Co.,  625  Arch  St.,  Philadelphia,  Pa. 
Illinois  Electr  Co.,  23Q  Madison  St,,  Chicago,  In. 


Standard  Elec.  Co.,  201  W.  Pearl  St.,  cor.  Elm,  Cincinnati,  O. 
Elec.  Supply  &  Mfg.  Co.,  62  Public  Square,  Cleveland,  O. 
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ELECTRIC  VEHICLE  COMPANY, 

COLUMBIA   AUTOMOBILES. 


ELECTRIC  AND  GASOLINE. 


OPBHATING    AND     BBI^LING    COMPAlWIESl 

New  fork   Electric  Vehicle  Transportation    Co.,  10(1  NEW  ENGLAND  STATES:   New  England  Electric  Vehicle  Transportation  Co.,  53 


STATE    OP   NEW    YORK: 

Bi way. 

STATE  OH  PENNA.:  Pennsylvania  Electric  Vehicle  Co.,  Drexel  Bldg.,  Philadelphia 
STATE  OP  ILLINOIS:    Illlimls  Electric  Vehicle  Transportation   Co.,  1215  Monad- 
nock  Blot       '   I    C8    0 


Klatt-  St..  Ilostc 
DISTRICT    OF   COLUMBIA:    Washington    Electric    Vehicle    Transportation    Co., 

I'anoninui  Building.  1  r>t li  St.  and  Ohio  Ave.,  Washington,  1>.  c. 
MANAQER  FOR  EUROPE:     Marl  ().  Berg,54  A.Venue  lilontalgne,  Paris,  France. 


In  territory  not  represented  by  local  companies  all  communications  should  be  addressed  to 


Electric  Vehicle  Company, 


lOO   Broadway, 


NEW   YORK, 


>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
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lEKABK. 


OKONITE  was  the  Standard  for  Rubber  Insulation  during  1899. 

OKONITE  has  been  the  Standard  for  Rubber   Insulation  ever  since  its 
production. 

OKONITE  will  be  the  Standard   for  Rubber  Insulation  during  1900. 

OKONITE  will  continue  to  be  the  Standard  for  Rubber  Insulation. 

OKONITE  received  Medals  for  Rubber  Insulation  at  the  Paris  Exposition 
in  1889  and  at  the  World's  Fair  in  1893. 


The  Okonite  Company,  253  Broadway,  New  York,  is  the  sole 
manufacturer  of  Okonite  Wires,  Okonite  Tape,  Manson  Tape  and 
Candee  Weatherproof  Wires. 


CENTRAL  ELECTRIC  COMPANY,  CHICAGO,  General  Western  Agents. 
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LIGHT  DIFFUSED  IS  LIGHT  WELL  USED.  LIGHT  DIFFUSED  IS  LIGHT  WELL  USED.  LIGHT  DIFFUSED  IS  LIGHT  WELL  USED. 


LIGHTS  m  SHADES. 

Did  you  ever  notice  the  shadows  cast  by  a  naked 
arc  lamp? 

The  light  is  bright,  but  the  shadows  are  black. 

Put  a  ground  shade  on  it;  the  light  is  not  so  bright, 
but  the  shadows  are  softer. 

Look  up  for  a  moment  at  the  bulb  of  an  incan- 
descent lamp.      It  hurts  your  eyes. 

Put  on  a  proper  shade.  Less  light,  but  more  illumi- 
nation, and  you  do  not  blind  yourself  by  looking  at  it. 

But  there  are  several  kinds  of  shades.  Bad  shades 
cut  off  the  light,  and  do  not  help  the  illumination. 

Good  shades  diffuse  and  soften  the  light,  without 
diminishing  it. 

Many  varieties  of  GOOD  SHADES  are  shown 
in  the  New  Catalogue  of 


THE 


Phoenix  Glass  Company, 

15    MURRAY    STREET,  413   PENN    AVENUE,  107    MADISON    STREET, 

NEW  YORK.  PITTSBURGH.  CHICAGO. 


Write  for  NEW  CATALOGUE,  ready  February  1,  1900. 
EXPORT  ORDERS  promptly  executed. 

OUTER  and  INNER  GLOBES  of  superior  quality,  for  all  sys= 
terns  of  ENCLOSED  ARC  LIGHTING. 


aasn  tiuai  xhoit  si  aasnjjia  ihoii         aasn  TiaiB.  iHon  si  aasn^jia  ihoii         aasn.  itlzm.  ihoi/i  si  aasnjjia  jdhoit 
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Dearborn 


Drug    and     Chemical     VASorlts, 
Laboratories— Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


P 


ATENTS. 

GEO.  R.  HAMLIN.  Patent  Lawyer, 

800  H  St .  N.  W..  Washington.  D.  C. 

Booklet:  "iDformat  ion  for  Inren  tors," 

free.  Specialty:  Electrical  Inventions. 


CORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  ga&  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
2S°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  l  cell,  300 
ampere  hours;  for  No.  fl  cell, 
125  ampere  hours;  on  open 
■circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  /,& 
Tolt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPAXY, 
■594  Broadway,  New  ITorlt. 

Western  Bepresentatlve, 

tteorge  W.  Patterson,  1533  Marquette  Bids,  Chicago,  III 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system   of 


BY  MAIL 

Buildings  erected 
expressly 
for  this 


of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing; Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

^fc9  9  MAnlh  pa-'s  for  a  CoUeSe 
0£   <■  mUlllll  Education  at  Home. 

45.000  Students  and  Graduates. 

Circular  Free.  State  subject  you  wish  to  study. 

THF  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,  SCRANTON,  PA. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


S-E-l 


Is  the  name  of  the  instrument  we  make 
for  switchboard  use.  Fully  guaranteed. 
Always  correct.  Specify  them  in  your 
next  order. 

Send  for  descriptive  catalogue  and  prices. 


S.E.I.C0.J 


Syracuse,  N.  Y. 

39  Cortland!  St.,  He*  York. 
'70  Summer  St.,  Boston. 


mrnm 


Battery  Hanging  La mps,$  10.00 
Telephone,  complete,  .  5.95 
Electric  Door  Bells,  .  .  1.00 
Electric  Carriage  Light,  8  95 
Battery  Fan  Motor,  .  .  5.95 
Electric  Hand  Lanterns,  2.00 
Pocket  Flash  Lights,  .  1.50 
Miniature  Electric  Lamps,  .40 
$8  Medical  Batteries,  .  .  S.95 
Genuine  Electric  Belts,  .  1.00 
$12Belt  with  Suspensory,  2.50 
Genuine  Electric  Insoles,  .25 
Telegraph  Outfits,  .  .  .  2.25 
Battery  Motors  from  $1  to  12.00 
Battery  Table  Lamps,  .  8.00 
Necktie  Lights,  75  cts.  to  8.00 
56  Bicycle  Electric  Lights,  2.75 
Electric  Cap  Lights,  ,  .  1.75 
Electric  Railway,  .  .  .  2.'95 
Battery  Student  Lamp,  .  4.00 
Dry  Batteries,  per  dozen,  2.25 
All  Electrical  Books  at  low 
prices. 
We  undersell  all  on  Everything 
Electrical. 

OHIO  ELECTRIC  WORKS 

CLEVELAND,  O. 

Headquarters  for  Electric  Nov. 

el  ties  and  Supplies. 
Agents  wanted.     Send  for  New 

Catalogue  just  out. 
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THE  NAME 


LUNDELL 

is  a  synonym  for  all  that  is 
best  in  Electric 

Motors 


They  give  the  best  service  for 

LIGHT,  VENTILATION  and 
POWER. 

Send  for  catalogue  0358.    In- 
quiries promptly  answered. 

ADDRESS 

Sprague  Electric  Co. 

GENERAL  OFFICES: 

527-531  West  34th  Street, 
NEW  YORK  CITY. 


WARD  LEONARD 
RHEOSTATS 

-     AND 

CIRCUIT  BREAKERS. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland'.  St..  New  York. 


I         CHICAGO: 
I  320  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mmm 


GENERATORS 
MOTORS  ■  ■  ■ 


mennro'     Northern  EnffineeriDg  Co., 
'UrNlitO'l     39  Coitlandt  St..  New  Torls. 


1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Spherical-    Steel.    Invertible.    Multipolar. 
1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY   EQUIPMENTS  A  SPECIALTY. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  ^ngeks,  Cal. 


Chicago— Northern  Electrical  Mfg.  Co. 
939-940  Monadnock. 
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WE  ARE 
THE   PEOPLE 

Who  sell  Cutmann  Wattmeters 
and  make  Eaco  Tape.  Write  for 
booklet  on  meters  and  sample 
of  tape. 

ELECTRIC  APPLIANCE  COMPANY,  CHICAGO 

America's  Largest  Electrical  Supply  Honoe. 


A  COMMUTATOR  NECESSITY! 


jJW c  Tvo n srop  use. '        •    ./A 

SO  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 

Send  PREB,  Sampl.  Stick. 


The  only  article  that  will  PREVENT 
SPARKING.  W  1)1  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
009  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  126  Cortlandt.  Rheostats  and  Brushes. 


INDIA    O.    AMBER 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  i    MIC 


INSULATED 

Cluths  anil  Papers. 


COMPOUND 

UNEOlJ/ll.Cll. 


fuaeiicMiinsell&Co.1  Mica  Insulator  Co. 

2lSW.ii<-i-st. Nov  York  $-  Chicago,  lULakeSt. 


PERFECT y 


INSULATOR 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 


TO 


90;{  Commutator  /  iu_-, 
SAVE  (  75£  Brush  |  WcBl. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  10  lit  any  machine  and  carry  any  current. 

IT  ISSUELESS. 

Send  size  of  brushes  now  in  .  0 A  TWtTc'  Trifll  '  A  set  of  1>rusoes  that  can  De  applied 
use    and    we  will  send  on'<uU    Naj&     1110.1      ,,  your  machine    in    30    minutes. 


Se5dJor.f,rc,li,air     Manufactured  by 
inJ  Testimonials. 


CLAY  ELECTRIC  &  MFG.  CO.,  2Mch 


208-210  ILLINOIS  ST., 
ICAGO. 


EAGL 


c 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTS BURC,  PA. 


Tel.  3346  iSth  St, 


"s  CARY  SPRING  WORKS,    J 

240  and 242  West  29th  St., N 
New  York  City.  I 

±£~\  Manufacturers  of 

■  WIRE  and   SPRINGS     g 


PAINT 
EVERYTHING 
WITH 

v 


EVERYONE  KNOWS 

Or  ought  to  know  thatwelead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  3Z4  Dearborn  St.,  Chicago. 


SMALL  SPRINGS 


OF  EVERY  DESCRIPTION 
THE  WALLACE    BARNES    CO., 

itMhifw*  /*»*      Bristol,  conn.,  u.  s  a. 


Established  1893.        Incorporated  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 

The  only  coaling  that  Oil  or  Water- 
will  not  penetrate  or  injure. 

In  the  form   of  paint,    to   be 
applied  on  a   thin   open   cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.    When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt, 
fend  tor  Sample  Plate  and  List  of  Jobbers. 
MANUFACTURED  BY 
„     «     .  *  n  .  «.      MFNASHA, 

0.  C.  Little  Pulley  Coating  Co.,  wis.,u.s.a. 
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FRANK  N.  PHILLIPS,  President. 
0.  H.  WAGENSEtL,  Theaoureh. 


EUGENE  F.  PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS,  Vice-Pres, 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PKOVTDEJSCE,  K.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Tokk  Stoke,  W.  .1.  Watson,  2C  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE     R     I. 

THE   CLARK  WIRE. 

FOR 

SWITCHBOARD, 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 

S'randed  find  Flex- 
ible Wire  and 
Cables  with 
Cltrk's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  heen  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAEK,  Treas.  and  Gen'l  Manager. 
HEKBEBT  H.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  in  the  Aggreqate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver.  Colo. 


CAN  I  BECOME  AN  ELECTRICIAN? 


Yes,  you  can.     We  teach  Electrical 

ENGINEERING  at  your  home  BY    MAIL 
at  a  cost  within  the  reach  of  anyone. 
No  matter  where  you  live,  If  you  can 
Tead  and  write,  we  guarantee  to  teach 
you  thoroughly.     Our  institute  is  en- 
dorsed by  Thomas  A.  Edison  and  other 
prominent  men  of  the  country.     We 
v  teaehalso Mechanical  Engineering, 
I  Mechanical  Drawing.  Telephony, 
I  electricr.ail'ways.Electric  Light- 
ing,   Short    Popular   Electrical 
Course,     Electro  -  Therapeutics, 
Electric  Mining,  etc.,  by  mail.  Write 
for  Catalogue.    State   subject  you  wish  to  study. 
The  Electrical  Engineer  Institute  of  Correspondence 
1        j  -*r  rea     ep  ■       t  . ,  ■       Instruction, 
c_M»s=fiy  u.  -mf««  ttiafc*  «-J  Tn*u«       120-1"" 

*"Y5  t«.   of  a«F3J  OeJuiTTJ  T^.Ti. 


Liberty  St., 
New   York. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 


Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg.,  -    Chicago. 


QUICK    REPAI 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  brashes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  D.  Telephone,  nain  5114,  I  4  I  S.  CLINTON  STREET,  CHICAGO. 


Sp 


ial 


mp_ 


We  have  just  put  on  the  market  a  special  very  low  priced  first-class  lamp.     Every 
lamp  guaranteed.     Write  us  for  price  and  particulars. 

LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 

NATIONAL  CODE  STANDARD 

O.K.  "Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PftWTUCKET,  R.  I. 


Vulcan  Copper 

MINING  &  SMELTING  GO. 


OFFICERS  AND  DIRECTORS: 


HENRY  SILGEL,  President, 

(President  Siegel,  Cooper  &  Co., 
New  York  and  Chicago  ) 

FRANK  H.  COOPER, 

(Vice-?r(sident   5legel.    Cooper  & 
Co.,  Chicago  and  New  York.) 


L.  P.  MERCER, 

901  Sleinway  Hall,  Chicago. 

JOSEPH  SIEGEL,  Vice-Pres., 

Sodaville,  Nevada. 

CHARLES  T.  CHAMPION, 

Sec'y  and  Treas. 


Capital,  $1,000,000.  Shares,  par  value,  $10  each. 
Full  paid  and  Non-Assessable. 


SEPARATE,  DISTINCT 

MINES,    ACCRECATINC 


540 


Heavily  fissured    to  Creat 
IIIIIEC  Depths    with    High-grade  JIABCC 

ITll II CO.  Copper   Ore.  AuKCO. 

MINES  LOCATED  IN  ESMERALDA  COUNTY,  NEVADA. 


♦ 


DEVELOPMENT. 

«9  1  UUiUUU    already  spent  in  development  work. 
4*080    feet  of  development  work,  to  January  1st.  l«JOO. 

IK  f)f)0  l°ns  of  high-grade  copper  ore,  by  act  ual  measurement,  already  out 
*^j^^%#^^  on  the  dumps  and  in  sight,  and  an  enormous  quantity  is 
blocked,  out  in  the  mines  awaiting  the  completion  of  the  large  smelters 
now  being  erected  on  the  company's  property. 

This  ore  at  only  10  ppr  cent,  (omitting  gold  and  silver)  will 
yield  3,4)00,000  lbs.  of  copper,  whit-li  at  15  cents  per  lb.  gives 
8450,000. 

This  is  n*»t  a  "prospect."'  Senator  Clark's  eminent  mining  expert.  Mr. 
O.  A.  Palmer,  who  examined  these  mines,  states  that,  unless  all  signs  us-ually  de- 
pended upon  tail,  these  ore  budies  cannot  be  exhausted  in  our  day  and 
generation. 

The  earning  power  of  the  company  is  now  limited  only  by  the  capacity  of  the 
smelters. 

MANAGEMENT. 

The  company  is  managed  by  men  whose  abilities  have  won  them  unparalleled  suc- 
cess in  the  Commercial  World,  and  will  also  win  them  like  success  in  the  Mining  World. 

The  following  are  copies  of  telegram  and  letter  received  from  the  President,  who 
is  now  visiting  the  mines: 

MIDAVILLK.  NEVADA,  12  Jan.,  1900. 
F.  II.  COOPER,  care  Siegel.  Cooper  &  Co.,  Chicago. 

Everything  satisfactory.  Well  pleased.  Superintendent  first- 
class.  Leave  for  Palace.  San  Francisco.  Business  end  here  all 
right.  HEMtY  SIEGEL.    4:28  p.  m. 


THE  VULCAN  COPPER  MINING  AND   SMELTING  CO. 

LTJHING,  NEV.,  Jan.  11,  1900. 
Mr.  Chas.  T.  Champion.  46  Van  Buren  St..  Chicago,  111. 

My  dear  Mr.  Champion:— I  arrived  at  the  mines  last  Wednesday,  since  which 
time  I  have  carefully  examined  the  property  and  gone  into 
every  detail  as  to  operation  and  management.  I  find  Mr.  Dun- 
yon  a  most  capable  and  energetic  superintendent  and  am  fully  convinced  that 
he  understands  his  business.  I  have  arranged  with  him  to  submit  a  detailed 
monthly  report  to  the  home  office  on  the  3d  of  every  month,  so  that  you  can  be 
kept  informed  as  to  the  workings  and  expenditures  here,  lam  more  than 
pleased  "with  the  prosp^c's  here.  The  new  tbree-compartment  work- 
ing shaft  at  the  "Parrot t  Group"  has  been  sunk  to  a  depth  of  140  feet,  and 
they  are  now  cutting  through  ore.  The  drifts  from  the  100-foot  level  of  the 
sha'ft  are  looking  elegant :  in  two  places  they  are  through  a  vein  averaging  about 
10  feet  of  the  best  ore  yet  found,  and  there  is  every  indication  that  this  is  a 
permanent  body  of  large  dimensions.  T  alsc  found  various  inclines 
being  developed  and  a  large  quantity  of  ore  being  exposed.  In  fact,  there 
seems  to  be  no  end  to  the  ore  in  this  place. 

By  careful  measurement  I  find  that  a  conservative  estimate  of  the  ore  on  the 
dumps  and  in  sight  is  from  15.000  to  20.OOO  tons.  "We  should  rush  the 
smelter  work  as  fast  as  possible,  and  with  that  in  view.  I  have  had  a  practical 
smelter  man  with  me,  who  states  that  this  is  one  of  the  best  copper  properties 
that  he  has  ever  seen,  and  also  that  the  character  of  the  rock  is  of  a  good  smelter 
grade.  I  have  interviewed  the  railroad  officials  as  to  freight  rates  and  ore  haul- 
ing, and  they  have  given  me  every  assurance  that  they  will  give  us  special  rates.  I 
also  took  up  the  question  of  building  a  spur  from  their  main  line  direct  to  our 
mines  and  they  are  now  giving  the  matter  their  consideration.  Even  should 
they  not  consent  to  build  the  spur,  I  feel  that  there  would  be  sufficient  saving  to 
warrant  us  building  it  ourselves. 

On  my  leaving  for  San  Francisco,  which  will  be  in  a  Tew  days,  I  intend  taking 
up  the  question  of  gasoline  hoists,  as  I  find  hoisting  by  whim  too  slow  and  ex- 
pensive. I  find  the  camp  excellently  equipped  and  everything  economically 
looked  after.  1  certainly  believe  that  we  have  an  immense 
copper  property  and  onejnstifying  any  outlay  that  the  Board 
of  .Directors  may  decide  would  be  best  for  the  economical 
handling  of  the  ore. 

I  cannot  help  but  believe  that  the  VULCAN  COMPANY 
will  be  declaring  dividends  before  1901  and  fair-sized  ones 
at  that. 

With  best  wishes,  I  remain,  cordially  yours, 

[Signed]    HENRY  SIEGEL. 

A  limited  amount  of  stock  will  be  sold  at  $10  per  share,  and  the  proceeds  used  to 
further  develop  this  great  property  rapidly  and  on  a  large  scale,  and  to  increase  the 
capacity  of  the  large  smelters  now  being  erected,  which  will  make 
this  one  of  the  most  profitable  copper  properties  in  the  world. 


♦ 


A  SAFE  INVESTMENT. 

LARGE  PROFITS  CERTAIN. 

THOROUGH  INVESTIGATION  INVITED. 

♦  CALL  OR  WRITE  FOR  PROSPECTUS  TO 

t         CHARLES  T.  CHAMPION,  Secretary,  I 

♦  409- 1 0- 1  I    Isabella  Bldg..        46-48  Van  Buren  St.,  Chicago,  III.      ♦ 


WESTERN    ELECTRICIAN 


January  27,  1900 


ELECTRICAL 

CONSTRUCTING 

ENGINEER. 

A  prominent  electrical  Ann  on  tbe  continent 
wouM  likt-  to  engage  a 

High-Grade  Constructing  Engineer 

of  large  experience  In  direct  and  alternating 
current worS on  generators  and  motor-     inch 

at  ]       .    ■      ■ 
man.'   tpplh  *e  make  full  statement 

aboul  their  career  and  present    position,  also 

■:-■■!     All  communications  1 1 
win  be  treated  strictly  conndentlal.    Please  ;i«l- 
.Iress  under    F.  H.  IG48  to  Kmloll    Mushc  . 
Frankfurt -a-. II  .  dtTDianj. 

WANTED. 

A  roung  man  who  has  a  xoo<\  general  knowledge 
of  eieftnri[v;(ini  electrical  apparatus,  technical 
graduate  preferred.  Applicants  shouM  have 
some  experience  in  pracucal  electrical  work. 
State  age,  experience,  whether  married  or  single, 
:iad  saurj  expeoted  Address  P.  O.  Box  KM, 
Scranton,  Pa.        ^_____ 

WANTED. 
ARMATURES  TO  REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
sbona.  WorkRuaraoleed.  Ten  years' experience. 
light  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 
701  Delaware  St.,  Kansas  City,  Mo. 

Proposals  for  Electric  Lighting. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  City  Council  of  tbe 
City  of  Litchfield,  in  the  State  of  Illinois, 
on  and  up  to  one  o'clock  p.  m.,  January 
29th,  1900,  at  the  office  of  the  City  Clerk, 
for  furnishing  on  the  Streets  of  said  City, 
sixty-one  or  more  2,000-candlepower  Arc 
Electric  Lights  for  the  term  of  one  year 
and  also  for  the  term  of  five  years. 

Bids  must  be  made  separately  for  said 
terms  for  moonlight  schedule, all  dark  hours 
schedule,  and  all  night  and  everynight 
schedule.  A  certified  check  for  $1,000 
must  be  deposited  with  the  City  Clerk  by 
each  bidder  at  the  time  of  filing  bids,  and 
this  check  will  be  returned  to  the  parties 
whose  bids  are  rejected  and  to  party  to 
whom  contract  is  awarded  on  giving  bond 
to  be  approved  by  the  City  Council  for  the 
performance  of  contract. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

HUGH  HALL,  City  Clerk. 

Litchfield,  111.,  Jan.  10,  1900. 


FOR  SALE. 

One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
i,04o  revolutions,  1,100  volts.  i4Dcycle.wlth  exciter, 

switchboards  and  instruments  Machine  ami 
all  attachments  in  Brst*c1ass  condition.  Answer 
"GENERATOR."  care  Western  Electrician,  r»io 
Marquette  Building,  Oiieago. 


FOR  SALE. 

100  miles  No.  tin.  i>.  copper  n  ire. 

60,000  1  ■  [  oak  pins,  painted, 

EkOOO  cross-arm  braces,  ixUx22 

Telephone     poh-s,     miscellaneous     telephone 

g Is,  tools  and  construction  appliances 

STAFFORD  &  EV  INS  Ltd., 

West  Superior,  wis. 


FOR  SALE. 

I  Ine  hundred  automatic  'phones  and  switches 
made  bj  the  National  Automatic  Telephone 
Company.  Having  outgrown  this  system  and 
compelled  to  change  to  the  Manual  or  Central 
system.  I  will  sell  these  goods  way  below  cost. 
W.  w.  DILWORTH,  r.eioit,  Kansas. 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  M.ir-uipltr  Bltlq.    CHICAGO. 

500-Volt  Motors  and 
Generators  For  Sale. 

1  H.  P.  Crocker-Wheeler  R.  0. 

4  H.  P.  Thomson-Houston  R.  0. 

5  H.  P.  Rockford. 

5  H.  P.  Detroit. 

6  H".  P.  Thomson-Houston  R.  0. 
15  H.  P.  Commercial  R.  0. 

15  H.  P.  Gibbs  R.  0. 
30  H.  P.  M.  P.  Commercial  R.  0. 
X.  D.  12  T.-H.  Ring  Armature  New. 
750-Iight  National  Alt.  Armature. 

We  have  a  complete  stock  of  all  sizes  of 

Motors  and  Dynamos.    Write  us, 

we  can  save  you  money. 

Repairing  and  Rewinding. 
AARON  ELEGTRIC  GO., 

140 S.Clinton  St.,  CHICAGO. 


Selling  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Poseible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

itlsdon  Iran  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


WRITE  FOR  PARTICULARS. 


FOR  SALE. 

50  bracket  and  desk  fans,  no  volts. 
50  Standard,  Dayton  and  Diehl  ceiling 
fans,  no  volts. 

4  or  5  small  motors,  no  and  220  volts. 
7  T.  &  H.  arc  machines  and  lamps. 
4  no-volt  Edison  dynamos. 

OTTUMCTA  ELECTRIC  &  STEAM  CO., 

OTTUMWA,  IOWA. 


The  "Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENLFOR;LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder,  Key,  battery,  ote.  All  com- 
plete and  ready  for  Immediate  use.  Price  $2.50. 
Stamp  brings  catalogue  other  goods. 

I>r\\-*»1  AKTI  SI  ELEC.  CO.. 

75-77  Nassau  St.,  New  York. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Plans, 
Specifications.  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

"  706-707-708  Lincoln  Trust  Bldg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICACO,  ILL. 

ESTABLISHED  1885.    INCORPORATED  1895. 


WE  BUY 
WE  SELL 


Copper,  Brass  2nd  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 

electrical  work);  all  other  grades  of 
Babbitt,  Pig  Head,  etc,  at  lowest  market  price. 

It  will  pay  you  to  Investigate.    A  word  to  the  wise  i»  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO  199  WEST  KINZIE  STREET,  CHICACO. 


no-Volt  Incandescent  Dynamos. 

1  16-llght  Detroit. 

1  130 

1  150 

1  160 

1  200 

1  225 

1  250 

1  300 

i  an 

1  840 

2  350 
1  S50 
1  850 
1  450 
1  450 
1  450 
1  450 
1  480 
1  540 
8  540 
1  600 
1  800 
1  800 
1  1350 


Triumph. 
Keystone  M.   P. 
Rockford. 

Am.  Engine  Co.  M.   P. 
Detroit. 

Commercial  self-oiler,  compound. 
Columbia,   M.  P. 
Elckmeyer. 

Eddy,  self-oiler,  compound. 
Hawkeye,  comp.  wound. 
Jennev,  s.  o.,  comp..  new  arm't. 
National,  self-oiler,  compound. 
T-H.,  Type  H.  I.,  compound. 
Triumph,   self-oiler,  compound. 
Edison,   25   K.   W„    self-oiler. 
Rockford,   Belf-oller. 
Brush,  compound. 
Edison,  30  K.  W. 
EdlsoD,  30  K.  W.,  self-oiler. 
Elckmeyer. 

Rockford,   self-oiler,   new  arm  t. 
Edison,  45  K.  W.,  self-oiler. 
Waddell-Entz,   80  K.   W.,   M.    P. 
for  direct  connection. 

220-Volt  Generators. 

1      12  K.  W.  Edison,  self-oiler. 
1     15       "       Edison,  self-oiler. 
1     20      "      O.  &  C,  sclf-ollcr. 
1     20      "      Commercial.  M.  P..  Belf-oller. 
l     75      "      Wood.  M-  P.,  compound. 

1  100       "       Edison,     New    arm't.,     comp., 
s.  o. 

500-V0H  Generators. 

1     17  K.  W.  Card,  self-oiler. 

1     20       "      T-H.,  D.  20.  self-oiler. 

1     25      "      Rockford,  self-oiler,  compound 

Manchester  type,  new  arm't. 
1     25       "      Commercial,  self-oiler. 
1     25      "       Edison,   sclf-oller. 
1     25  Oen.  Elec.  M.  P.,  self-oiler. 

1     30       "      Jenney,  self-oiler. 
1     40       "      Thomson-Houston,   self-oiler. 
1     45       "       Bdlfldn,  ''.impound,  self-oiler. 
1     60       "       Sprngue,  new  armature,  s.  o. 
1     60  Edison,    compound,    self-oiler. 

1     80  Crocker-Wheeler,    m.    p..    s.    o. 

1    100       "       Commercial,    6.    o.,    compound, 

M.   P.,   now  armature. 
3    100       "      Edison,  Relf-ollers,  compound. 
1   500      "      Gen.   Blec.,   M.   r..  compound, 

new  armature,  self-oiler. 

Alternating  Generators. 

1  350  light  Thomson-Houston.  A  18,  15.000  al- 
ternations 1,100  volts,  compo- 
site wound,  with  exciter. 

1  500  "  Bain.  30  K.  W.,  self-oiler,  1,100  or 
2,200  volts,  now  armature,  15,000 
alt.,  with  exciter. 

1  600  "  Thomson-Houston,  A.  6.  30  K.  W. 
15.000  alt.,  1,100  volts,  with  ex- 
citer. 

1  CM  "  Thomson-Houston.  30  K.  W., 
two-phase.  1.100  volts,  15,000  al- 
ternations, with  exciter. 


REGORYI 

ELECTRIC  co. 


54-62  S.  CLINTON  ST.  CHICAGO. 


Alternating  Generators.— Continued. 

1  650  light  Standard,  self-oiler.  Inductor 
type,  1,100  TOlts,  15,000  alt.,  with 
exciter. 

1  750  "  Westlnghouse.  3714  K.  W.,  1,100 
volts,  16,000  alternations,  with- 
out exciter. 

1  750  "  Westlnghouse,  1,100  v.,  16,000  al- 
ternations, with  exciter. 

1  750  "  Westlnghouse,  2,000  v.,  16,000  alt., 
complete  with  exciter  and  new 
armature. 

1  750  "  Westlnghouse,  1,100  v.,  16,000  alt., 
self-oiler,   with  exciter. 

1  750  "  Wcstinghouse,  2,200  v.,  16,000  alt., 
self-oiler,  with  exciter. 

1  750  "  National,  1,100  volts..  16.000  alt., 
with  exciter,  self-oiler. 

1  000  "  Wcstinghouse,  self-oiler,  45  K. 
W..  latest  tvpe,  toothed  arma- 
ture, 1,100  volts,  16,000  alt.,  com- 
noslte  wound,  with  exciter, 

1  1000    "      National,  1.100  volts.,  16,000  alt., 

new  armature,  with  exciter. 

2  1300    "       Thomson-Houston,     A     70,     1,100 

volts,  15,000  alternations,  self- 
oilers,  composite  wound,  com- 
plete with  exciters. 

1  1200  "  Wcstinghouse.  1,100  v.,  16,000  al- 
ternations, with  exciter. 

1  1300  "  Thomson-Houston,  A  70.  2,000 
volts,  15,000  alternations,-  self- 
oiler,  composite  wound,  with 
exciter. 

1  3000  "  Westlnghouse.  150  K.  W.,  self- 
oiler,  1.100  volts.  16,000  alt., 
with  slotted  armature,  com- 
plete with  exciter. 

1  3000    "        Westlnghouse.   150  K.   W..   8.   o., 

2,200  volts,  16,000  alternations, 
toothed  armature,  completo 
with  exciter. 

2  6000    "       Wcstinghouse.    300    K.    W.,    1,100 

volts,  16,000  alt.,  latest  type 
toothed  armature,  composite 
wound,  self-oilers,  outboard 
hearings,  complete  with  ex- 
citer. 

Arc  Dynamos. 

1    20-llght  1200  C.  P.  Excelsior. 

1    20    "      2000     "      Western    Electric. 

1    30    "      2000     "      Western  Electric. 

1    SO    "      2000     "      Western  Electric,  s.  0. 

1    80    "       2000     "       Brush,    No.   7. 


35  1 
35 

35 
40 
45 
45 
50 

50 
50 


Arc  Dynamos.     Continued, 
ight  2000  C.  P.  T.  H..  L.  D.,  2. 


2000      "       T-H.,     L.    D.,    2,     ring 

arm. 
2000     "       Wood-American. 
2000     "      Western  Electric,  s.  o. 
1200     "      T-H..  M.  12,   Ball  arm. 
1200     "       Brush,  No.  7. 
2000     "       Excelsior,    brand    new, 

latest  type. 
1200     "       Standard. 
1200     "       T-H.,    L.     D.    14,     ball 

armature. 
1200     "       T-H.,     L.     D.    12,     new 

ring  armature,  oil  cup. 
1200     "       T-H.,    t,.    D.    12,    new 

ring  armature,  s.  0. 
2000     "       Wood  (American). 
2000     "      Western  Electric,  s.  o. 
2000     "       T-H..  M.  D.  2,  new   ball 

armature. 
2000     "       T-H.,  M.  D.  2.  new  ring 

armature. 
2000     "       Wood  No.  8,  Ft. Wayne. 
2000     "       Western   Electric,  s.   0. 
2000     "       Brush. 
1200     "       Wood       No.       8,        Ft. 

Wnvne. 
1200     "       Excelsior,    latest    type, 

self-oilers. 


1 
1 
1 

1  18 

1  20 

1  20 

1  24 

2  25 
1  25 
1  30 
1  25 
1  30 
1  30 
1  35 
R  35 
1  40 

1  no 

1  00 


1  11.  r 
3     " 


no-Volt  Motors. 

T-H.,   self-oiler 

Wcstinghouse. 

Triumph,  self-oiler. 

Commercial,  solf-oller. 

Elckmeyer. 

Columbia.   M.  P. 

Eddy,  self-oiler. 

Hawkeye   motors. 

Jenney,  self-oiler,  new  arm't. 

Rockford. 

National,  self-oiler. 

Triumph,  self-oiler. 

Edison,  25  K.  W.,  self-oiler. 

Edison.  30  K.  W.,  oil  cups. 

Ellison,  self-oilers. 
0      "       Elckmeyer, 
0      "       Rockford.  self-oiler. 
0       "       Edison,  45  K.   W.,  self-oiler. 

Railway  Motors. 

rV.  P.  30,  practically  new. 

Alternating  Current  Motors. 


m 
•>>& 
10 
10 
10 


1    15 


220-Volt  Motors. 

P.  C.'&  C,  s.  0.,  new  armature. 
"      E.  &  C,  new,  s.  o.,  m.  p. 
Belding,  M.  P. 

"     c  &  5. 

"       Crocker-Wheeler,    s.    o..    slow 

speed. 
"      General   Electric,   type   I.    B.. 

s.  o. 
"       General    Electric,    type   I.    B., 

slow   speed,    new,    self-oiler. 
"      T-H.,  self-oiler. 
"      Card,   slow  speed,   self-olter. 
Edison,  3  K.  W.,  self-oilers. 
"      Sprague,  self-oiler. 
"       Akron    self-oiler. 
"      C.  &  C.,  self-oiler. 
'      Gen.  Elec,  m.  p.,  self-oiler. 

T-H.,  self-oiler. 
"      Eddy,   self-oiler. 
"      Edison,  self-oiler. 
"       Westlnghouse.   letter  type. 
"      Queen  City,   self-oiler. 
"      General    Elec,    M.    P.,    slow 

speed. 
"       Card,    M.    P.,    self-oiler,    new, 


1    IS  "       Edison,  15  K.  W.,  self-oiler. 

1    20         "      C.  &  C.  self-oiler. 

With  extra  armature. 

1   25         "       Sprague,    self-oiler. 

1    25         "      O.  &  C,  self-oiler,  new  arm't. 

1    25         "      Commercial,  M.  r.,  self-oiler. 

1  100         "      Wood,  M.  P.,  self-oiler. 
500-Volt  Motors. 

Base-frame,  pulley  and  starting  box  accom- 
pany  each   machine. 
H.  r.  Westlnghouse,   m.  p.,  s.   0. 


1 

1 

2 
3 
3 
3 


1  75 
1  105 
1135 


stock:    OF"    Tl 


kIWII 


Jenney,  self-oiler. 

Eddy,  self-oiler. 

Crocker-Wheeler. 

Jenney,  self-oiler. 

Crocker-Wheeler,    slow   sp. 

Wagner,  M.  P.,  slow  speed. 

Jenney,  self-oiler. 

Wood,  self-oiler. 

E.    &   C,   m.   p.,    s.   0.,    slow 

speed. 
ICester.   self-oiler. 
Commercial,   self-oiler. 

Nowotny,  self-oiler. 
C.  &  C,  self-oiler,  new  arma- 
ture. 
Commercial,  self-oiler. 
Triumph,  self-oiler,  Iron-clad. 
Card,    self-oiler. 

Mather,  ring  type,  new  arma- 
ture. 
T-H.,  D.  20.  self-oiler. 
Jenney,   6elf-oIler. 

Commercial,   self-oiler. 
Rockford.   self-oiler,  new. 
Edison,  25  K.  W.,  self-oiler. 
Gen,  Elec.  M.  P.,  self-oiler. 
Jennev.    self-oiler. 
T-H.,  D.  40,  self-oiler. 
Edison,  45  K.  W.,  self-oiler. 
Sprague,  s.  o.,  new  armature. 
Edison,  self-oiler. 
Crocker-Wheeler,  M.  P.,  s.  0. 
Commercial,   M.  P.,  self-oiler. 


NOTICE.— All  machines;  are  (dually  in  tKck  ttiiy  (tr  trial  1  ccliuiy.    All  ntclhi."  ir<  ticnclctd.     Write  Icr  raitfculais  tndciidfni  MCMliLY  BAR0AIN  SHEET,  wllh  nel  caah  price. 
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Victor  Turbines  Operating  Dynamos. 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOB  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holoomb&Go., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

I         DETROIT.  MICH., 
I   Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 
I     MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


TUT   I  flDPCCT   AMR    DUCT  In  the world  ls claImed of  tne 

mt  LAHbtOl  ANU  DtOl  TEXAS  AflM  &  PIN  CO.,  BeaumoM,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We   liiaiio  tbe  DBWEY   Ai*y,i .      Write  for  prices. 


w  FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Otlier  Types. 

In  successful  use  for  ten  years. 

Standard  hiiili .    Prices  low. 

Send  for  descriptive  circular  and 
testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,   OHIO. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  TT£  Copper  Country 


CEDAR    POLES. 

WE  HAVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 


1,000  pieces,  4-inch  top,  18  feet  long. 

1,500  pieces,  5-inch  top,  18  feet  long. 

800  pieces,  6-fnch  top,  18  feet  long. 

3,000  pieces,  4-inch  top,  20  feet  long. 


1,000  pieces,  5-inch  lop,  20  feet  long. 

1.000  pieces.  6-inch  top.  20  feet  long. 

3.000  pieces,  4-inch  top.  25  feel  long. 

3.500  pieces,  5-inch  top,  25  feet  long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 

C.  H.WORCESTER  &CO.,  Koss,  Mich., 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

60-foot  to  80-foot  roles  our  Specialty. 


POLES 


The 


Brady  Mast  Arms. 

T  H.  Brady,  New  Britain, Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
WorK.—  Catalogue  and  Prices  fur- 
nished on  application. 


.*£>  CALUMET 
frHANCOCK 
^HOUGHTON 
^L'ANSE 
KNestoria 


"iroBUDy^^OjftpETTE 


'R°N  MOUNTAIN 
Wausaukee 

MENOMINEE 
MARINETTE 


"II 


'jMILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  al  10:30  p.  m. 

From  Union  Passenger  Station.  Canal  &  Adams  Sts. 

City  Ticket  Office,  95  Adams  St. 


LIT  BY  ELECTRICITY 

A  new  device  for  lighting  Gas  ^      The 
or  Gasoline  Stoves.   Safe,  con-  *""      IAV  j 

venieniand  economical.      No  .AJAX  J 

electric  connections  required.  Jfr 

ratly  for  use.     Will 
e.  AN  ORNAMENT 
TO  THE  STOVE.   Endorsed  by 
leading  gas  companies. 

NO  MORE  MATCHES  for  the         [e 
children  to  play  with  R3 

Price,  complete,  $2. 50 
Advance  Specialty  Co.  i 

1 19  LaSalle  St.,  Chicago.         ^^ 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  EUi.DINS,  ST.  LOUIS. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    i£|^=  WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINT0NVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Preserve  Your  Copies 


OF  THE; 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,,       »       «       «       . 


CHICAGO. 


PL-ATI  NUM 
FOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
B  A  K  k.r  &  CO..  408-414  mew  Jersey 

Railroad  Ave..  Newark,  -V  J. 
New  York  Office,  120  Liberty  Street. 


R.  H.  LEAVITT, 

MANUFACTTJBER   OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write*for  Specia IPrices.      CAPRON,  ILL. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  f  i'-Send  for  one. 

Mathias  Klein  &  Son, 

8T-S9  W.  VAN  BUREN   STREET.  CHICAGO.   ILt 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CTKCULAK  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made   a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 

Swedish-American  Telephone  Co.,  MMts?  wiLLT^omcfoo: 


Correspondence  Solicited. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


Mu    M  BELL^TYLE  TELEPHONE 


*  FOR    TIIK     l\lii:P'i:M>KM'    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

E«slem  Representative,  COLUMBIA  ELECT.  SUPPLY  CO..  93  Liberty  St.,  NEW  VORK  CITV. 


K0K0M0  TELEPHONES 


«SJF*3ESA.Ii   POH   THEMSELVES. 

■  Free  from 

■  Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  the 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 


Kokomo,  Ind.,  U.  S.  A. 


V 

i 


i 

♦ 


! 


iV  ivetw^  book:: 

THE     MOST     COMPREHENSIVE     TREATISE    ON 
TELEPHONY     PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E. 


CONTENTS. 


CHAFTBB  I.— Llistory  and  Principles  of  the  Magneto  Telephone.  II.— History  and 
Principles  of  the  liattery  Transmitter.  111.— The  Telephone  Receiver.  IV.— 
I  M  in. i)  Transmitters.  V. — lmluction  Coils;  Comparative  Tests.  VI. — liat- 
VII. — Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
linn  I:  Switch,  and  i  innits  of  a  Telephone.  X.— Commercial  Calling  Ap- 
p.irai  us.  XI.— The  Telephone  Relay  or  Uepeater.  XI L— Self-induction  and 
Capacity.  XI 1  [.—Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Listening  ami  Kinging  Apparatus  for  Switchboards.  XVI. 
—Self-restoring  Drups.  XVII.— Complete  Switchboards  for  Small  Exchanges. 
XVIII.— Lamp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
—Transfer  Systems.  XX I.— Common-battery  Systems.  XXII.  —House  Sys- 
tems. XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— 
larly  Lines  Non-selective.  XXVI.— I'arty  Lines:  ''Step  by  Step"  Signaling. 
XXVII.— Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII.— Party 
Lines;  Harmonic  Signaling.  XXIX.— Wire  for  Telephone  Use.  XXX.— Pole 
Line  Construction.    X XXL— Telephone  Cables.    XXXII.— TJndergro 


Btructloo,    XXXII  I.— Testing. 
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458  Urge  octavo  pages,  357  I  litis.     Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,  and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  arc  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer- 
cial apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  given  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  of  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone  work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  Chiengo. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  ol 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Hallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 

(1BT  CATALOG.  CHICAGO,   V.  S.  A. 


.  30  AMERICAN  TRANSMITTER. 


This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactrsproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  uuequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundredexchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service, 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  .... 
efficiency  of  our  apparatus  to  be  of  the  highest  grad, 
and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  nn  alleged  Infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 


January  27,   1900 


WESTERN    ELECTRICIAN 


THE  NATIONAL  AUTOMATIC 

TELEPHONE  CO. 

THE    ADVANTAOES:=^= 


TIME  SAVING, 

NON  INTERFER- 
ENCE, 

NO  OPERATORS, 

CHEAPNESS  OF 
MAINTENANCE. 


4& 


PRIVACY, 

RELIABLE. 


1     GOOD  SERVICE 
8,760  HOURS 
PER  YEAR. 


46 


For  Exchanges,  Party  Lines,  Toll  Lines  and 
Interior  Systems. 


WHITE  FOR  FULL  PAHTKILAKS. 


71-75  West  Jackson  Boulevard, 


CHICAGO,  ILL. 


TELEPHONE   MEN    AND 
ALL  USERSof  MAGNETC0IL5 
HAVE  YOUR  MAGNET  COILS 
WOUND 

BY  MACHINERY 

HERE'STHE 
OBJECT 
LESSON- 

A  PLAIN 
FACT 


These  28  spools  containing  'Jl  lbs.  of 
No.36  single  silk-cove  red  -wire  will  cost  you 
8243  net  at  50.  10,  10.  :>  off  list:  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000.500-olim  bridging-bell  magnets.  Your 
winding-  labor  will  cost  you  at  least  S.> 
additional,  making  a  total  coat  of  your 
own  1.000  magnets  linisbed  at  factory,  S21S. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  H6  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  9218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bili  and 
we  charge  nothing  for  winding". 


THE  VARLEY  DUPLEX  MAQNETCQ 

/38  7&ST.  JERSEY  C/TY N.J. 

DOES  IT  BY  MACHINERY! 

WE  CAN  5AVEYOI/ 
CONS/DEGABLE  MONEY. 


Ho"  el  or  Factory 
Telephone. 


HUGO  SCHUMACHER.  MAX  SCHUMACHER, 

Prest.  Secy,  and  Tr«as. 

J.  A.  ARB0GAST,  Vic   -Prest.  M.  GAR'  ,  Supt. 


GARL... 

ELECTRIC 

COMPANY, 

AKRON,  OHIO. 

CHICAGO  OFFICE: 
1015  Monadnoek  Building. 


Intercommunicating 
Telephone. 


Sole  Patentees  and  Manufacturers  ot 

Garl  Railway,  Hotel  and  Factory  Telephone  Systems. 
Garl  Electric  Gun  for  Fire  and  Burglar  Alarms. 


We  have  just  moved  into  our  new  building.    We  own  it.     With  larger  quarters,  new  machinery 
and  increased  capital,  we  are  enabled  to  fill  orders  promptly  and  guarantee  satisfaction. 


PHOENIX 


We  Are  Still  Doing  Business 

at  the  old  stand,  and  desire  to  announce  to 
the  trade  that  we  are  running  full  time  and 
manufacturing  and  selling  everything  in  the 
battery  and  specialty  line. 

We  have  discontinued  the  manufacture  of 
electric  light  carbons  and  street  railway 
motor  brushes  of  every  description. 

Our  products  ARE  THE  BEST. 

Our  facilities  are  UNSURPASSED. 

We  are  in  a  position  to  MAKE  PRICES  to 
meet  the  requirements  of  the  times  or  COM- 
PETITION of  the  World. 

Our  stock  is  complete,  and  we  solicit 
your  business. 

Phoenix  Battery  Mfg.  Co., 


IX/IO- 
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SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

and    Re-tail 


ON 


SU 


Practical  Running  of  Dynamos. 

A  little  booklet  od  the  care  and  the  locating 
and  remedying  of  troubles  lu  dynamos  and 
motors. 

Prloe»    XO  Cents. 
Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 
BIO  Marquette  Bide.,  Chicago 


Western  Telephone  Construction  Co., 

250-S54  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers  of- 


Telephones  ^  Switchboards  Exclusively 


In  the  United  States. 


TELEPHONE  TROUBLES 

and  how  to  find  them. 
Formerly    Haskins'  Telephone    Troubles. 

NEW  7th  EDITION  JUST  OUT. 
PRICE,  25  CENTS. 

W.  H.  HYDE  &  CO.,  Pubs., 


Drawer  1664. 


MILWAUKEE.  WIS 


hareece?ved  BULLETIN  No.  3005? 

•STANDARD"  rllGffGRADETlNIFE  SWITCHES 

SPECIALLY  DESIGNED  FOR  FINE    SWITCHBOARD   USE. 

The  Emerson  Electric  Mfg.  Co.,  ....  St.  Louis,  Ho. 


TotheTelephoneCompanies. 


THE  ROLFE 
PROTECTORS  AND 
CABLE  HEADS, 

Endorsed  by  the  Nalional  Board  of  Fire 
Underwriters,  are  now  manufactured 
under  the  Rolfe  &  Barrett  Patents  exclu- 
sively by  EUREKA  ELECTRIC  CO.,  manu- 
facturers of  High  Grade  Switchboards, 
Telephones,  Cable  Heads  and  Protectors. 
Get  our  catalogue  illustrating  our  full 
line. 


EUREKA  ELECTRIC  CO. 


157-169  S. 
CANAL  ST . 


CHICAGO,  ILL, U.S.  A. 


EDISON  LALANDE  BATTERIES. 


FOR   GAB   ENGINES. 
BLOT  MACHINES, 
AUTOMOBILES. 
RAILROAD  SIGNALS; 
CROSSING   BCLLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL    ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET   NO.  4. 

EDISON   MANUFACTURING   COMPANY, 

THOMAS  A.    cdison.   PROPRIETOR.  135  FIFTH   AVENUE,    NEW   YORK. 


ThiS     Trade=Mark  Rosettes    Mains  and 
Branches,  Edison  Cut-Outs 

SlfSSp  Guarantees  Satisfaction 

Switches,  etc.   ■  ■    .  ■    ■  .  ■  ..— 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


MODERNTELEPHONES  AND  SUPPLIES. 


You  are  100  years  behind  the  times  if  you  have 
not  tried  a  Modern  'Phone.  We  manufacture 
every  style  of  'Phone  you  can  think  of,  and  for  all 
purposes.  Our  prices  and  goods  will  awaken  the 
dead,  and  put  new  life  into  many  heart-broken 
dealers  who  have  so  long  sought  for  a 
reliable  telephone  at  honest  prices.  Get 
our  catalogue,  send  for  a  sample,  then  you  will 
realize  how  much  cheaper  you  can  buy  from  us. 
We  lack  nothing  in  telephone  supplies  and  will 
answer  promptly  all  inquiries. 


THE  MODERN  TELEPHONE  AND  SUPPLY  CO., 

56  Fifth  Avenue,  CHICAGO,  ILL. 


4  FAST  TRAINS 

CHICAGO  &  NORTH-WESTERN  RY. 


The  Overland  Limited 

California  and  Oregon  in  3  days 
al  6:30  every  night 


'The  Colorado  Special 

One  night  to  Denver 

at  10  every  morning 


The  North-  Western  Limited 

Electric  Lighted —  Chicago, 
St.  Paul  and  Minneapolis 

at  6:30  every  evening 

Duluth- Superior  Limited 
and  St  Paul  Fast  Mail 

at  jo  every  night 


^THROUGH  Car  Line  between    ( 'hicagn,    Milwaukee,    Ashland,    Dulut/i, 
St.  Paul,     Minneapolis,    Des  Moines,    Sioux    City,    Omaha,     Denver t 
Cheyenne,     Ogden,     Salt  Lake,      Portland,      San  Prancisco,    Los    Angeles. 
Ticket  Offices,  193  Clark  Street  and  ll'e'ls  Street  Station,  Chicago. 


IMPROVED 
WARREN 


2,000  LIGHTS. 


ALTERNATOR 

5ANDUSKY 

OHIO 
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HOT  WATER  HEATING? 

THE  EVANS  EXHAUST  HOT  WATER  HEATING  SYSTEM. 

NEARLY  ONE  HUNDRED  PLANTS  IN  OPERATION. 

A  Central  Station  Heating  Plant  Will  Turn  Your 
EXHAUST  STEAM  INTO  DIVIDENDS. 


THE  EVANS  SYSTEM  IS  THE  BEST 


The  Evans  Heating  System  in  the  City  of 
RED  OAK,  IOWA,  Operated  by  the  Red 
Oak  Electric  Co.,  is  the  Finest  Heating 
Plant  in  the  West. 

INVESTIGATE  ! 


BECAUSE: 

Ixhaust   Steam    Used   NA/i-tr-i    No    Back    Pressure, 
No   Extra    Boilers    Required, 
Only    One    L.ine    of   Pipe, 

Only   One-Third    as    Much    Pressure 

Needed    as    with    Other    Systems, 
It    is    therefore    Simplest 

and    Most    Economical. 


BEFORE  DECIDING  ON  A  SYSTEM,  WRITE  TO 


I 

! 


VANS,  AL.IN/IIRAL.L.  &  GO., 


44  DEY  STREET,  NEW  YORK. 
JOHN  HANCOCK  BLDC,  BOSTON. 


: 
5 


1  120  Monadnock  Block,  CHICAGO 


G.I. 


Alternating  and  DirectCurrent 
Arc  Lamps. 

ADJUSTABLE  TO  ANY  CIRCUIT. 

Wide  range  in  types — lamps  in  many  finishes,  adapted   to  all  uses. 
Parts  carried  in  stock   for  prompt  shipment — always  interchangeable. 


Incandescent  Lamps  Now  Carried  in  Slock  at 
ST.  LOUIS,    CHICAGO,    CLEVELAND,    NEW  YORK, 


General  Incandescent  Arc  Light  Co., 


SALES  OFFICES: 

New  1'oek:  39-41  Cortlandt  St. 
Bostoh:  31  Milk  St. 

Philadelphia:  233  Drexel  Building. 

Cleveland:  39-17  E.  Prospect  St. 

St.  Louis:   G33  Century  Building. 

Chaklotte,  N.  C,  29V4  S.  Tryon  St. 


572-578  First  Avenue,  NEW  YORK. 

MARTIN  J.  INSULL  CO.: 

Chicago:  1012-13  Monadnock  Building. 

Minneapolis:  516  Guarantee  Building. 

Milwaukee:  43S  Uinlein  Building. 

San  Francisco:  598  Parrott  Building. 
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ADVERTISING  DEPARTMENT 
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WAREHOVSE 

anoYards 

West  35^  "ld 
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in  the. world  for 
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Waste ! ! 


Fuel ! ! 


6,000-Horsepower  Plant  of  Creen's  Eonocmizers  in  Course  of  Construction 


Instead  of  Buying  More  Boilers 


Why  not  increase  the  capacity  of  those  you  now  have? 
An  actual  saving  of  10  to  20  per  cent,  on  present  boilers 
can  be  accomplished  by  the  installation  of  a 


Applied  to  30,000,000 
Boiler  Horsepower. 


GREEN'S 


16  Prize  Mdeals. 


Fuel  Economizer 

in  your  engine  room  as  a  boiler  adjunct.  This  applies  to  power  stations,  whether  for  electric  supply  or  electric  traction. 
The  Green's  Economizers  have  been  applied  to  the  larger  electric  power  plants  the  world  over.  Advantages: 
Saving  in  fuel  supply,  Escaping  heat  arrested  and  re-used  for  heating  feed-water  to  the  evaporation  point.  Repairs 
saved  and  life  of  boiler  prolonged.  Easily  applied  to  any  type  of  boiler.  Made  for  extreme  high  pressure  from  specially 
strengthened  patterns.  Complete  economizer  plants  installed  with  different  systems  of  draft. 
May  we  correspond  with  or  call  upon  you  to  explain  further  our  system. 


DESCRIPTIVE   BOOK    FBEE. 


THE  GREEN  FUEL  ECONOMIZER  CO., 

Sole  Manufacturers  in  the  United  States, 


wmmm. 


HATTEAWAN,  N.  Y. 
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189  BELL 

Bindingand  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Slreet, 
BROOKLYN,  N.  Y. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  for  HARO-DRAWN  COPPER 

WIRE,  all  sites.    FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

THE  G.  MclNTIRE  CO.,  13  &  15  Franklin  St., 


YOU  CAN'T  AFFORD  To  furnish  a  cheap  rheostat  with  a  good  motor,  and 
run  the  risk  of  having  your  customer  think  the  motor  is  faulty,  because  the  rheostat 
does  not  work  right.  You  can  depend  upon  a  C.  &  H.  rheostat  doing  the  right  thing 
at  the  right  time,  any    time   and  all  the  time. 

THE  CUTLER-HAMMER   MFG.  CO., 

12th  and  St.  Paul  Sts.,  MILWAUKEE,  WIS.  1 36  Liberty  St.,  NEW  YORK. 

The  Largest  and  oldest  Exclusive  Manufacturers  of  Rheostats  in  the  World.    "Write 
for  prices  and  particulars. 


rc 


J  The  Fibre- Graphite  Commutator 

*  (U.  S.  and  Foreign  Patents.)  ABSE5 

*"    Ha    Cnirl-inrt    Hnrlnn    Vrnminrt*    Tnn.fl  ■  9/'/J  IBI I 


No  Sparking  Dnder  Varying  Load. 
No  Wear  on  Commutator. 
No  Shifting  of  Quadrant. 
4  80  per  cent.  Pure  Graphite. 


f  For  Sample  Order,  and  Prices,  write  to 

J  Holmes  Fibre  -  Graphite  Mfg.  Co., 

i       5165  Wakefield  St..  Germantown,  PHILADELPHIA. 


fIBRErGRAPHIJEj 

COMMUTATOR   | 

.BRUSH'     % 


/5tY.V  -UJ&fcKlfl  \NC* 


RTHSOUTH 


VIA        THC 


fRANK  J-RECO; 
■WH+kDOrL  ■  CMSrtnOCKWtlL- 

•CHICAGO-  <lj"' 


A  Boiler 

for 

200  Pounds 

Working 

Pressure. 


750,000 

Horse  Power 

Now  Used 

in 
Generating 
Electricity. 


The  Babcock  &  Wilcox  Co. 


Send  for  our  Book— STEAM. 
Mailed  Free. 


29   Cortlandt   Street,    NEW   YORK. 
1215  Marquette  Building,  CHICAGO. 
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Engines 

Unequaled  for  electric  service, 
with  many  points  of  superior- 
ity; AUTOMATIC  and  economical 
oiling,  superior  adjustment  of 
main  bearings,  connecting  rod 
and  other  wearing  parts;  sim- 
plest and  best  governor;  finest 
materials  and  workmanship. 
For  particulars  write 

THE  BALL  ENGINE  CO., 

Erie,  Penna.,  U.  S.  A. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft , 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand, are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREHENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


JEFFREYS  UCimiY 


FOR  CATALOGUE, 

ASDK1SS 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


^trademarks  Jhe  Phosphor  Bronze  Smelting  Delimited. 
2200  washington  ave,philadelphia. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC. 

.: 'Tr^/u.-zJSunf-  ' — DELTA    METAL 

>*/jN\     =        CASTINGS,  STAMPINGS  «nd  FO-RGINGS 
/oELT«v  ORIGINAL  and  Sole  Makers  in  the  U.S. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT.) 
WATER    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superior  to  an  v  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &.  Son, 
91  Liberty  St.,  New  York. 


80  horsepower  and  others! 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berryman. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

$  1 .00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICHGO. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees . 

JOS.  DIXOH  CRUCIB17E  CO.,        -       •        Jersey  City,  Hi.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speea 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


CORNELL 


Gas  and 
Gasoline 


ENGINES 


ISOLATED  ELECTRICAL  PLANTS. 

25  to  1,000 16  c.  p.  light  capacity. 

For  every  five  gas  jets  you  now  burn  you  can  (with  a  Gaa 
Engine  Plant) 
obtain    ten   16 
c.  p.  incandes- 
cent lights. 

Absolutely   no 
Fluctuation. 

Write  for 
Prices  and 
Circulars. 

State  number 
of  lights  re- 
quired or  what 
work  the  en- 
gine will  be 
called  upon  to 
do. 

CORNELL 
MACHINE  CO., 

175  West  Superior  St.,  CHICAGO,  ILL. 

H.  J.  DAVIS,  General  Eastern 


ent,  40  Wall  St.,  New  York  City. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co.: 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


'THE  TELEPHONE  HAND-BOOK 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS/'  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  iXA  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."^  Joint  Author  of  "Electricity  in  Daily  Life.''' 

160  Pages,  133  Illustrations,  Cloth,  Hand-Book  Size,  Price  $I.OO. 

Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  Is 
felt  that  there  is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealiog  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a--e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  tbe 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS ■ : 


CHAPTER 


The  Invention  of  the  Telephone. 

Sound     Waves.    Articulate     Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet  Telephones. 

The   Bell   Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadler's  Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13.    Carbon   Transmitters. 

14.  The   Blake    Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The   Cuttriss   Transmitter. 

19.  Various    European    Transmitters. 

20.  The   Efficiency   of   Carbon   Transmit- 

ters. 
2L    Batteries  for  Telephone  Work. 

22.  Open   Circuit   Batteries. 

23.  Closed    Circuit    Batteries. 

24.  The    Practical    Management    of    Bat- 

teries. 

25.  Magneto     Bell. 

26.  Automatic  Switches. 
Telephone   Line   Construction. 


CHAPTER  I 


Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic   Retardation. 

Exchange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent   Progrr-ss.     Appendix. 
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Induction 


flotors 


Type "C" 


FOR  ... 


Mine  Machinery 
Factory  Power 
Machine  Tools 
Pumps,  etc. 


Built  by  the 


Westinghouse  Electric  &  Mfg  Co. 

PITTSBURG,  PA. 


All  Principal  Cities  in 
U.  S.  and  Canada. 


The  British  Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 
London,  England. 


The  most  reliable 


Incandescent  Lamps 


Sawyer=f\an  Electric  Co. 


All  Supply  Houses. 


ALLEGHENY,  PA. 
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Fort  Wayne  electric  works 

(INCORPORATED.) 

THE  "WOOD"  SYSTEMS  FOR  LIGHT 

AND  POWER. 


"WOOD"    DIRECT-ACTING    FOCUSING  LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp 
mechanisms  are  entirely  distinct  and  separate.  No  weights, 
chains  or  guides  required  to  keep  the  arc  in  position  and 
obscure  the  light. 

SEND  FOR  BULLETIN    1007. 


/ 


STYLE  "B" 

"WOOD"    ARC    LAMP    SUSPENSION    CUT-OUTS. 

A  new  idea  for  interior  arc  lamp  suspension.  A 
positive  and  absolute  cut-out.  Style  A  can  be  supplied 
in  any  length  to  meet  local  requirements. 

SEND  FOR  BULLETIN    1006. 


STYIE  "A' 


MAIN  OFFICE  AND   FACTORY, 


FORT  WAYNE, 


INDIANA. 
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BmBffl^WpBWB 


WHAT  HAVE  YOU  TO  MAKE? 
Our  Work  15  First-Class,    Prices  Rea- 

SPIES  &  "(COMPANY, 

87-88   W.  Van   Buren  St  ,  Ch.cn«o.  III. 


Stick  to  It   and  Win. 


change  jrou  1 
nowled^e  rslbor  tta«.n 

kDd  n»e  quickly   10  a 

tig  meoiod 
irnuk'h 

1AIL 

1.  Mecban  < 

•nebe*.  t*:- 
MffB  and  v 


THE  UNITED  CORRESPONDENCE  SCHOOLS, 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

P.lTil  flfillF    Nn    7  has  Just  been  Issued  and  will  be  mailed 
newilxtiir"  in  upon  request.    It  shows  a  number  ot 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  ind  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealer*    .... 
Address,  FARIKS    MFO.    CO.,   Deoatur,   Illlnoia. 


"EBONITE"  COMMUTATOR  DRESSING, 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 
MNFGi    BY    Ei     Mi    ASHMURt    &    CO.,     Detroit,  wick 


VULCANIZED  FIBRE. 


Highest  grades  for  electrical  insulation  and  merhaniral 
tubes,  rods  and  special  shapes.    Catalogues  and  sampl 


in  sheets, 


VULCANIZED  FIBRE  CO., 


Wilmington,  Dei. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINft. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wuhm 
and  Packings.    Patent  Insulating  Cleats. 


JMANUTACTTJRED  BY 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington.   DM 


RHEOSTATS. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIO  SPEED  REGULATORS. 


The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  New  York  City. 


IN 


.. 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich,, U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


'London,  Entr.— Wm.  Key,  11  Queen  Victoria 

■ 

■ 

■ 

Ottawd  soper. 

New  York— W  trie  Co. 

Phlla<l  r  Electric  Co. 


Minneapolis— Roberts  Hetitln?  &  Vent.  Co. 


W  asliln.  &    Marenn. 

Wflraln  rt.   Miller  &  Co. 

Miiu;Hik.-t — Robn  &  Meyer. 

Co. 
Co. 

St.  Louis-  M.   M.   Bui 

thern  Electrical  Supply  Co. 
Boston— Sinlll 
South    R.-n.l.    [ml.— Mlller-Knoblock    Co. 


I  Black  Diamond  File  Works! 

•to 

to 

to 
to 
to 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


& 

rt  OUB  600DN  ABB  ON  SALE  HI  ETEBT  LEAD1H8   HABDWABE  Pj 
4l  STOKE  1ST  THE  UNITED  NTATF.S  AMI  CANADA.  fjj 

|  G.  &  H.  BARNETT  COMPANY,  | 

J|  PHILADELPHIA,  PA.  ij 


STURTEYANT 
ELECTRIC  FANS 


In  wo  types  and  sijes. 
Special  designs f°rre<iuirements. 
We  build  both  tan  and  motor. 
Send  for  Bulletin  H . 


w*s3 


«»s»* 


+ij-£\ 


B.F.STURTEVANT  CO. BOSTON. 

AEW  YORK  •PHILADELPHIA  •  CHICAO.O    •   LONDON- 


$3  per  Annum. 


Copvricht.  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


1 0  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO.  FEBRUARY  3,  1900. 


No. 


Sim  PL  EX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBBER  IBfSri.ATIOJr. 

Sole  Manufacturers  of 

W  Wires. 


Okonite  Wires,  Dkonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

r^Vctt  i- "«»■«••     253  Broadway,  New  York. 


Geo.  T.  Manson.  Gen!  Supt. 
W.  H.  Hodgins,  Secy. 


MOR 

"Crown"  Rail  Bonds 

Arc  in   use  ttiHn  all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOENDepL, 

American  Steel  &  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


^Standard  Underground CableCo. 

J       ^l    542  The  Rookery,  ...,»■»  ,         .  ,,..t,m,. 


lioWAJjKlEElPHASfi 


THE  ONLY 

Fire  Defecting 

Wires 
in  the  World. 

ADDRESS 

MONTAUK 

Multiphase  Cable  Co., 

I OO  Broadway,  New  York. 

Telephone.  4031   Courtlandt. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  %  to  50  horse  power. 
Dynamos  from  10  lights  to  700. 

We  sell  or  rent.    Good  profits 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


SPWTDORB', 

Medlcil  Colli, 
Spuk  Colli. 
1T-S7  Yandewater  St.,  Kew  TTorl£. 


Chicago. 


Westlnghouse  Bldg.,        18  Cortlaadt  St., 
Pittsburg,  New  York  City. 

Mills  Building.  San  Francisco. 


1225  Betz  Bldg;, 
Philadelphia,  Ft, 


Tsrr  Electric  Cables,  Conduits,  Wires  and  Accessories, 

I  Also  HigTi  Grade  Rubber  Covered  Wires  and  Cables. 


SPEER  CARBON  CO. 

Saint  Marys  Pa. 


Manufacturers  of_ 


MOTOR  and  GENERATOR  BRUSHES. 
ELECTRIC  LIGHT  CARBONS  for 
open  and  enclosed  Arc  Lamps. 


GHjca?ol«or„Nv 

v      M»KE«5  OF     M  ■  1  ~J>    DEJIEP5  IN      V 

LEATHER  C^^    MILL 
BELTING  W  y'  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  oar  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  inquiry  and  careful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OFrlC  AND  FSCinm 
67-69SOUTr1    CANAL    S 

CHICAGO. ILL. 

NEWGRLEAN5  ST  LOUIS 


sc 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 

Highest  prices  paid  for  old 
Incandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St..  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERS  and ASSAYERS. 

Send  us  several  average  samples,  of  basi 
you  have  oa  hand;  our  olfer  will  reach  yi 


^JESTIIN  Electrical  Injtaimenf  Co. 

~~^^^J      114-120  William  St.,  "        ' 

Weston  Standard  Portable  Direct  Reading1 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A 

Voltmeters,  Millivoltneters,  Voltammeters, 
Ammeters,    Milliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  A.n- 
meters  are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 


Weston  Standard  Portable  Direct 

Rpndir<r  Voltmeter. 


Mention  the  Wutebh  Elkctbiciah  when  writing 
for  catalowie* 


Queen  *  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Bay 
Focus  Tubes,  Induction  Coils. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO.,   PHILADELPHIA. 


HOLOPHANE  GLASS  CO., 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

»f  COMPOUND  PRISM  GLOBES  AND  SHADES,  au»r.n.«...,ive 

'■.Maximum  Light,    Complete  Diffusion, 

Minimum  Glare." 
Fordlrecdnpand  difTurTing  all  kinds  of  light. 
Send  lor  catalogues  ami  pan 


WESTERN    ELECTRICIAN 


Februan   3,  1 


SUPPLIES  FOR  ELECTRICIANS. 

We  buy  all  our  goods  at  SHERIFF'S  AND  RECEIVER'S  SALES— TRUSTEE'S 
SALES— ASSIGNEE'S  AND  MANUFACTURER'S  SALES— We  offer  you  excellent 
opportunities  to  save  money,  by  buying  your  supplies  of  us.  OUR  MAM- 
MOTH PLANT  at  West  35th  and  Iron  Streets,  Chicago,  is  situated  about  five 
minutes'  ride  from  the  Union  Stock  Yards,  and  is  a  veritable  MINE  OF  SUR- 
PRISES.   It  will  pay  you  to  call  on  us. 


We  Purchased  The 

OMAHA 
EXPOSITION, 

and  are  prepared  to  offer  you 
rare  inducements  to  buy  our 
electrical  supplies,  consisting  of 

COPPER  WIRE, 

LAMPS,  SOCKETS, 

POLES,  GLOBES, 

ARC   LIGHTS, 

ETC.,  ETC., 

ETC. 


^J^^^Mim/immodd. 


I.OO- 


^^^^mJ^mA/VOWA^isS^^ 


MACHINERY 
IN  GENERAL. 

We  have  the  largest  machinery 
plant  on  earth.  Be  sure  to 
write  for  our  Lists  and  Cata- 
logues before  purchasing  your 
wants  in  this  line.  Our  facili- 
ties for  placing  second-hand 
machinery  in  good  condition 
are  unsurpassed.  We  guaran- 
tee all  our  Boilers,  Engines, 
Pumps,  etc.,  to  be  Thoroughly 
Practical  for  Further  Use. 


Brand  New  Leather  Belting. 


We  carry  a  complete  stock  of  Brand  New 
Leather  Belting— extra  tine  quality— short  lap. 
We  guarantee  this  belting  to  give  entire  satis* 
faction. 

We  sell  It  In  any  quantity.  In  ordering  be 
sore  to  mention  whether  single  or  double  thick 
belting  Is  waoted. 


Width 

Inches 

1 

IK 
M 

H. 

2 

2* 

24 

234 

3 

3'i 

84 

3X 
4 

VA 

r, 
64 

0 

64 

7 

S 

9 
10 
11 
12 


Price 

per 

rt. 

Hlng. 

thk. 

CIS. 

*'i 

ay. 

'■'A 

8\' 
10>.» 
11* 
13 

144 
16 
174 
19 
20 
214 
244 
27 
30 
33 
30 
39 
45 
GO 
55 
61 
07 


Price 

per 
ft. 

dole. 

thk. 

cts. 
84 

114 

144 

174 

204 

23 

26 

29 

32 

85 

38 

40 

42 

4D 

64 

CO 

66 

72 

78 

90 

*1.00 

1.10 

1.22 

1.34 


sing. 

Width    thk. 

Inches,     ^ts. 

13 


14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
30 
82 
34 
36 
40 
44 
48 


78 
83 
90 
95 
&1.00 
1.05 
1.11 
117 
1.21 
1.28 
1.84 
1  39 
1.45 
1.50 
1.65 
1.65 


2.00 
2.22 
2.45 

2.65 


Price 
per 


$1.44 
1,06 
l.CG 
1.80 
190 
200 
2.10 
2.22 
1.34 
2.42 
256 
2.68 
2.78 
2.90 
300 
8.10 
3.30 
3.60 
8.80 
4.00 
4.44 
4.90 
5.30 


Second-Hand  Leather  Belting. 


This  belting  is  all  second-hand,  and  we  guarantee  it  as 
as  long  as  new  belting.  We  make  this  a  specialty.  We  have 
everything  worth  knowing  about  belting.  Anything  he  buys 
use.    Compare  our  prices  with  new. 

Width  Price  per  ft.  Price  per  ft. 

Inches  Single  Thick       Double  Thick 


good  a.  new  for  use— it  will  last 
an  experienced  man  who  knows 
we  guarantee  as  good  as  new  for 


lli 

14 

4e 

8C 

l*i 

5C 

..10C 

2     

7C 

HC 

VA 

He 

ltic 

24 

9c 

18C 

2K 

3     

lie 

22C 

3X 

12C 

24C 

m 

14c 

28c 

4      

15e 

soc 

44 

34C 

Width 
Inches 

5  .. 
64-. 

6  . 
64.. 

7  .. 


12 
13 
14 


Trlco  per  ft. 
Single  Thick 

19C 

21C 

23C 

27C 

31C  .... 

35e 

39c 

43c 

47C 

510  

550 


Price  per  ft. 
Doable  Thick 

88C 

42<J 

460 

54C 

62C 

700 

78C 

86c 

.940 

$1.02 

1.10 

1.20 


We  sell  belting  In  any  quantity.    In  ordering  leather  belting,  please  mention  whether  you 

want  single  or  double-thick.    If  nothing  mentioned,  will  send  single-thick  belt. 

"We  have  the  following  widths  of 


15-lnch  Double  Leather,  per  foot $1. 19 

16    "  "  "  "       1.28 

18   "         "  "  "       1 40 

24     "  "  "  "  1 1.95 


26-lnch  Double  Leather,  per  foot $2.23 

30    "  "  "  •'  3.45 

40    "  "  "  "         8,75 

Prices  on  Larger  Sizes  on  Application. 


t 


Owing  to  the  vast  scale  on  which  the  electrical  lighting  at  the  Omaha  Exposition  was  con- 
ducted, we  are  possessors  of  the  largest  stock  of  Copper  Wire,  Incandescent  Globes  and  Sup- 
plies of  every  kind  that  has  been  offered  on  the  market  in  recent  days.  Such  a  chance  as  the 
present  one  must  be  fully  understood  and  appreciated  by  you.  It  is  not  merely  of  passing  im- 
portance, but  you've  got  to  stop  and  think  of  it — consider  it  well. 

Do  You  Need  Any  Electrical  Supplies? 

Will  you  need  any  Electrical  Supplies  some  time  in  the  future?  If  so— write  at  once  for  our 
pi  ices.  ASK  FOR  CATALOGUE  No.  156.  We  also  publish  "THE  MONTHLY  BULLETIN"— a 
journal  for  Wise  Buyers.    Is  your  name  on  our  Mailing  List  P 

Chicago  House  Wrecking  Co,, 

WEST  35TH  AND  IRON  STREETS, 


February  3,  1900 


WESTERN    ELECTRICIAN 


For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 

19th  ST.  MP  UlLEtiHEHY  m.,  PHILADELPHIA,  PJ. 


New  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore,  Equitable  Building 
Chicago,  Marquette  Building.       San  Francisco,  The  Farrott  Building. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Are  and  Incandescent 
Globes  and  Shades  of  all  Shapes  in  Opal 
Clear.  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


EREOPTCONS 


MAGIC    LANTERNS    ="«    SLIDES       « 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  15  BEEKMAN  5T.  NEW  YORK. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ■ 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK.  ■ 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc,  Etc.  8 

■  9hjcago.office^„„        MARTIN   I    INSIIII   m  I  ■ 


CHICAGO    OFFICE- 
1012-13    MONADN0CK, 


MARTIN  J.  INSULL  CO. 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AJfD  JUNCTION  BOXES. 

SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NEW     YOBK. 


ty/E  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lots,  16  C.  P.,  17  cents;  33  C.  P..  25  cents: 
F.  O.  B.  Owensboro. 


MANTJFACTUBED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


FRED  H.  ALDEK,  Pres.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS    OF" 

High-Crade  Weatherproof  Wire. 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Advance  Specialty  Co . . ..  xiii 

American  Battery  Co xiii 

Amer.  El.  Specialty  Co.. .  x 

Amer.  El.  Telephone  Co. .  xiv 

American  Elec.  Works...  xi 

Amer.  Reflect.  A  Ltg.  Co.  iv 

Amer.  Steel  A  Wire  Co.  -.  i 

Amer.  Wov.Wr.  Brush  Co.    

Arnold  El.  Power  Sta.  Co.  viii 

Ashmore&Co.,  E.  M xi 

Bain.  Foree xi 

Baker&Co xiii 

Ball  Engine  Co xvii 

Barnes  Co.,  Wallace x 

Barnett  Co.,  G.  &  H xx 

Baux,  F.  A xii 

Becker  Bros xi 

Belden-Larwill   Elec.    A 

Mfg.  Co iv 

Berthold  A  Jennings  —  xiii 

Besly  ACo.,Cbas.  H xx 

Bossert  El.  Const.  Co....  iii 

Brady.  T.  H xiii 

Bryan  &  Humphrey xii 

Bubier  Publishing  Co —  xi 

Buckeye  Electric  Co viii 

Burnley  Batt.  A  MfgCo.    

Cary  Spring  Works .- x 

Central  Electric  Co v 

Central  Mfg.  Co xiii 

Central  Tel.  &  Elec.  Co..  xvi 

Chicago  Belting  Co i 

Chicago  Edison  Co iv 

Chic. Fuse  Wire  A  Mfg.Co.  ix 

Chic.House  Wrecking  Co.  ii 


Chicago  Ins.  Wire  Co 

Chicago  &  Alton  R.  R . . . .  xii 

C.&Jf.W.R.R xvii 

C..M.  &St.  P.  R.R xiii 

Chicago  Rheostat  Co xi 

Clay  Elec.  A  Mfg.  Co x 

Cling-Surface  Mfg.  Co....  vi 

Colorado  Lamp  Co xi 

Cornell  Machine  Co xvii 

Couch  A  Seeley  Co 

Cutler-Hammer  Mfg  Co..  xi 

Cutter  Elec.  A  Mfg.  Co....  i 

Davis  AStitt  Co xiii 

Dayton  Globe  Ir.  Wks.  Co.  xvi 

Dearborn  Drug  A  Ch.  Co.  ix 

Diamond  Meter  Co viii 

Dixon  Crucible  Co.,  Jos.,  xvii 

Dunn-Martin  Electric  Co.  xii 

Eagle  Electric  Works x 

Eagle  Paint  A  Var.  Wks..  iii 

Eastern  Elec. Cable  Co....    

Edison  Decorative  &  Min- 
iature Lamp  Bept x 

Edison  Mfg.  Co xii 

Elbridge  Elec.  Mfg.  Co. ..  xii 

El.  Eng.  Inst.  Corr.  Inst.    

Electric  Appliance  Co ... .  x 

Electric  Storage  Batt.  Co.  iii 

Electrician  Pub.  Co 

Emerson  El.  M  f g.  Co ix 

Ericsson  Telephone  Co...  i 

Eureka  Electric  Co xiv 

Faries  Mfg.  Co , 

Farr  Tel.  &  Con.  Sup.  Co.    

Federal  Battery  Co v 


Foote,  Pierson  &  Co iv 

"For  Sale"'  Advs xii 

Ft.  Wayne  El.  Wks.,  Inc..  xix 

Franklin  Eng.  A  Elec.  Co.    

Fuller  Co.,  The 

General  Electric  Co vii 

General  Elec.  Repair  Co..  xi 
Gen'l  Incandescent    Arc 

Light  Co iii 

General  Inc.  Lamp  Co....    

Goldsmith  Bros i 

Gordon  Battery  Co ix 

Great   Western  Smelting 

&  Refining  Co xii 

Hamlin,  Geo.  R ix 

Hart  A  Hegeman  Mfg.  Co.  xx 

Hobart  Elec.  Mfg.  Co i 

Hodge-Walsh  El.  Eng.  Co.  xii 

Holmes  Fibre-Graph.  Co.    

Holophane  Glass  Co i 

Huebel  A  Manger xvi 

Hyde  A  Co.,  W.  H xvii 

Illinois  Insulated  Wire  Co.    iii 

InternaClCor.  Schools...  ix 

Iron  Clad  Resistance  Co..  x 

Jeffrey  Mfg.  Co xvii 

Johnston,  Thos.  J 


XI 


Kartavert  Mfg.  Co 

Kelley  A  Son,  Benj.  F....    

Kentucky  Electrical  Co..  iii 

Klein  A  Son,  Mathias xiii 

Kokomo  Tel.  A  EL  M.  Co.  xiv 
Kusel,  D.  A.,  Tel.  A  Elec. 

Mfg.  Co xvi 


Leather Preserv.  M.  Corp.        x 

Leavitt,  R.  H 

Leclanche  Battery  Co xiii 

Leffel  A  Co.,  James xvii 

Lindsley  Brothers  Co xiii 

Little.  O.  C.  Pulley  Coat'g 

Co xx 

Lombard  Water  Wh.  G.  Co.      xi 
Lynn  Incand.  Lamp  Co..       xi 

Magers,  J.  B xiii 

Manhattan  Elec.  Sup.  Co.    

Manross,  F.  N xi 

MclntireCo.,  The  C xvi 

McLennan  &  Co.,  K x 

Meyrowitz,  E.  B 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

Modern  Tel.  A  Supp.  Co.  xvi 

Monon  R.  R xvi 

Montauk  Multip.  Cable  Co.       i 

Munsell  A  Co.,  Eugene. ..  x 

Murray  A  Co.,  Jas.  J iii 

National  Carbon  Co 

National  India  Rubber  Co. 

Naugle,  Holcomb  A  Co xiii 

New  York  Insul.  Wire  Co.      ix 

Noblett.E.J xvi 

Non-Polarizing  Dry  Bt.Co.      iv 

North  Electric  Co xvi 

Nort  hern  Elee  M  f g.  Co . . .       i  x 

Ohio  Electric  Works 

OkoniteCo.,  The i 


PaisteCo.,H.T 

Paragon  Fan  A  Motor  Co. 


Partrick,  Carter  A  Wilkins.- 

Peru  Elec.  Mfg.  Co 

Phillips,  Eugene  F 

Phillips  Ins'd  Wire  Co.... 

Phoenix  Glass  Co. - 

Phosphor-Bronze  S.  Co..    x 
Priugle.  Wm.T - 


Queen  A  Co. 


Rawson  Electric  Co xvi 

Reisinger.  Hugo 

Riley  Bros iii 

Robertson  A  Sons,  Jas.  L.  xi 

Rockwood  Sales  Dept xix 

Roebling's  Sons  Co.,  J.  A.  xvii 

Roth  Bros.  &  Co xi 

Sargent  A  Lundy. 

Sawyer-Man  Elec.  Co 

Schiff,  Jordan  &  Co viii 

Schwalm  Co.,  Geo.  F xii 

S.  E.  I.  Co 

Shelby  Electric  Co i 

Sbultz  Belting  Co xx 

Siemens  A  Halske  Electric 

Co.  of  America vii 

Simplex  Elect'al  Co.,  The.  i 

Smith  Co.,  S.  Morgan.. .  xvii 

Speer  Carbon  Co i,  xvii 

Spies  A  Company xx 

Splitdorf,  C.  F i 

Sprague  Electric  Co ix 

Standard  Paint  Co 

Standard  Tel.  A  El.  Co...  xiv 

StandardUnderg.CableCo.  i 


Sterling  A  Son,  W.  C xiii 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The  xx 

Stewart  Electrical  Co xii 

Stilwell-Bierce  A  Smith- 

Vaile  Co xii,  xiii 

Stow  Mfg.  Co x 

Stromberg-Carlson      Tel. 

Mfg.  Co xiv 

Stur-tevant  Co.,  B.  F xx 

Swarts  Metal  Refln'g  Co..  xii 

Swedish-American  Tel.  Co.  xiv 

Texas  Arm  &  Pin  Co xiii 

Torrey  Cedar  Co xiii 

United  Corresp.  Schools. .  xx 


Valentine-Clark  Co xiii 

VarleyDupl.  Mag.Co xiv 

Vought,  M.  I xi 

Vulcan  Copper  Mining  A 

Smelting  Co 

Vulcanized  Fiber  Co xx 

Wagner  El.  Mfg.  Co viii 

Walsh's  Sons  A  Co ix 

Ward  Leonard  Elec.  Co..  ix 

Warren  Elec.  Mfg.  Co viii 

Webster  Chemical  Co x 
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FOREIGN  AND  DOMESTIC 


>A/RI" 


F~OR      PRIOES. 


CHICAGO  EDISON  COMPANY, 


39   ADAMS    STREET, 
CHICAGO. 


W.  B.  G. 


ACCURATELY 
ADJUSTED 


FUSES, 


Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age -by  crosses!  with  high-tension  circuits... 


Opening  point  of  Fuse 
10  Ampere,  up 
by  tenths. 


Does  not  operate  un- 
less abnormal  current 
is  maintained  for  a 
number  of  seconds. 


SEND  FOR  CATALOGUE. 


FOOTE,  PIERSON  &  CO., 


Sole  Manufacturers, 

NEW  YORK. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
^^^^  any  system  of  incandescent  elec- 
v  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 


Convex,  reflecting  slightly  be- 
r  low  the  horizontal  in  all   direc- 
tions,    Used  in  stores,  etc.,  for 
general  illumination. 

GET  OCR  PRICES. 


American    Reflector    6c    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 


THE 


Light  in  weight. 
Easily  Trimmed. 
Easy  access  to  working  parts. 


Absence  of  complicated 
mechanism,  so  common  in 
other  makes. 


Burns    long    and    absolutely 

without  flickering. 
Has  many  other  good  points. 


\ 


Our  catalog  will  interest 
lamp  users— May  we  send 
you  one? 


■THE- 


BELDEN-LARWILL 

Electric  &  Mfg.  Co., 


FT.  WAYNE,  IND.,  U.  S.  A. 


Washington,    D.   C  ., 

November  15,    1899. 

The  lion-polarizing  Dry  Battery  Company, 

625  Broadway, 

tie*  York. 
Gentlemen: 

I    take  great  pleasure  In  stating  that  as  far  as  our  use 
of  •().  K."  dry  batteries  has  gone,    they  have  proven  all   they  are 
represented  to  be,  and  we  hove  adopted   them  as  our  standard  Dry 
Cell.     We  used  only  this  make  of  dry  cells   in  Cuba  and  Porto  Rico 
and  now  use  them  in   the  Philippines,    they   lasting  longer   than  any 
other  make  we  have  ever  used. 


O.K. 


DRY  BATTERIES 

Are  O.  K.'d   By  All  Users. 

Read  what  a  Government  War  Official  says  of  the  O.  K.  Battery. 


They  are  unequaled  for  Telephones,  Fire  and  Police  Telegraph,  Railway  Signal  Work,  Burglar 
Alarms,  Electric  Clocks,  Qas  Engines,  Etc.,  Etc. 


Used  exclusively  by  U. 
S.  Signal  Corps  and  Pull- 
man Palace  Car  Co. 
t (Polarization  reduced  to 
a  minimum.  Unaffected 
by  heat  or  cold.  High 
voltage  and  amperage. 
Greafrecuperatlve  power. 
Longest  lffe.  Compact. 
Full  strength. 

Beware  ol  Imitations. 

Other  manufacturers 
endeavor  to  Imitate  the 
shape  but  cannot  ap- 
proach the  quality. 


OK 

3i  until. 


WAR  DEPARTMENT 
SIGNAL  OFFICER. 

NOV  15  1899 

DISBURSING  OFFICE. 


Very   truly  yours . 


Uln  &  Signal  Offlcir.  U.  S.  Vol*, 
DlftbuniagOffloer. 


NON-POLARIZINC  DRY   BATTERY  CO., 


(roadway,     l>Jew     York. 
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LAMPSHLIGHT 


COLUMBIA 
INCANDESCENT  LAMPS. 


All  standard  voltages  and  candle 
powers.  A  live  lamp  that  gives  satis- 
faction every  time.  We  have  'em  in 
stock. 


MINIATURE 
INCANDESGENT  LAMPS 


For  battery  currents 
requiring  three  to 
seven  volts. 

Give  from  one  to  six 
candle  power. 


These  lamps  are  j 

made      as      care-  gi 

fully   as   the  larger  S 

sizes  and  give   per-  * 
feet  service. 


jjliiij] 


J 


We  carry  a  full  line  of  colored 

and  frosted  lamps  of 

usual  sizes. 


Central  Electric  Co., 

264-270  Fifth  Ave., 
CHICAGO. 


Partz  Acid  Gravity  Battery. 


Jar,  6  in.  x  S  in." 
E.  M.  FM  1 .0  TO  2  VOLTS. 

Current  on  Short  Circuit,  l  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  in  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,75CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  in  a  Partz.  "When  th  i  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled ;  feeding  it  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  its  usefulness. 

SEND  FOR  FREE  CATALOCUE. 

THE  S.  S.  WHITE  DENTAL  MFG.  CO,, 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicagi,  Brooklyn,  Atlanta.  Rochester,  Berlin,  Buenos  Ayres, St.  Petersburg- 


t 
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FEDERAL  SALT 


» 


For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


-     ♦ 


SAI.  AH  31  OX  I  AC. 


FEDERAL  SALT. 


MADE  BY 


FEDERALITE 


(PATENTED.) 

SOLD  IN    BULK  ONLY.  CHEAPER  AND  BETTER  THAN  SAL  AMMONIAC   IN    BATTERIES. 


THE  FEDERAL  BATTERY  CO.,   ♦ 

II  Pine  Street,  New  York. 
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CLING- SURFACE 

STOPPED  THESE 

Belts  from  Slipping. 

It  does  this  wherever  used. 

INCREASES  POWER  AND 

PRESERVES  THE 

BELT. 

Ask  us  for  Booklet  ot  Slack  Belts. 


ELKHA1IT,  1X1).,  1-2-19O0. 
■•  in  1  (I-  'i'. !■■  Ji  ml  liL-lr.  mii  Sl-im.'li  driver,  26-lnch 
driver  1111 1 ley,  27  ft:  centers  Before  utdug  ding-Surface  had  to  ran  i>eJt  iit,-ht  as  tld- 
dk-  string;  1  had  hard  work  t"  Induce  my  engineers  t<>  leave  the  flack  in  as  the  load 
came  on,  but  they  let  it  b1i>iu-  now  mid  nevernnve  a  hut-box.  which  was  freuuent  be- 
fore. The  bell  i-  transmitting  fully  300  H.  P.  HOME  ELECTRIC  LIGHT  ft  POWER  CO. 


CLING-SURFAGEMFG.GOM 

177-182  Virginia  St., 

BUFFALO,  N.  Y. 


MARLBORO,  MASS.,  12-SG-99. 
CLING-SUB.FACE  MFG.  CO.,  New  England  Branch,  Boston. 

Have  been  QSlng  OUng-Surruce  for  some  time  and  it  hasten  excel  lent  satisfac- 
tion. Have  been  able  to  run  belt  quite  slack.  The  only  trouble  we  have  had  was 
when  we  used  too  much,  which  was  contrary  to  your  directions.  Otherwise  it  is  all 
that  is  claimed  for  it.  MARI.UORnn.ill    ELEC.  CO. 


Chicago  Branch,  225  Dearborn  St.         New  York  Branch,  Postal  Building. 
New  England  Branch,  170  Summer  St.,  Boston. 
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t  vntn.il  Electric  Co. 

Electric  Appliance  to. 

Manhattan  Elec.  Supply  Co. 

I'artrick,  Carter  ft  Wilkins. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 
Arc   Lamp-. 

Belden-Larwill  El.  ft  M  f .  Co. 

Central  Electric  <  o. 

Ft.  Wayne  Elec.  WKs.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  ft;  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  ft  Mfg.  Co. 
Batteries  and  Jars. 

Burnley  Battery  ft  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mig.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  to. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White.  S.  S..  Dent.  Mfg.  Co. 
Bells. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  ft  Manger. 

Manhattan  Elec.  Supply  Co, 

Ohio  Electric  Works. 

Partrick,  Carter  A  Wilkin-. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  I  >  ressi  it  g. 

Chicago  Belling  '  " 

Cllne-suriace  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Sbultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

I  Ihlcago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The. 

sturtevant  Co.,  B.  F. 
Books.  Electrical. 

Bubier  Publishing  Co. 

Electrician  Publisiiing  Co. 

Hyde  A  Co.,  W.  II. 
Brushes. 

Amer.  WOV.  Wire  Brush  Co. 

Becker  Bros. 

Central  Electric  Co. 

I  leneral  Electrical  Repair  Co. 

Ilobart  Elec.  Mfg.  Co. 

Holmes  V ibre-Graphite  Co, 

Y\  esiern  Elect.  Supply  Co. 
ltni-.li  Holders. 

i  iay  Electric  ft  Mfg.  Co. 
Burglar  Alarms. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  to. 

Partrick,  Carter  A  Wilkins. 

Western  Elect,  supply  Co, 
Cables  (See  Insulated  Wires.) 
Cable*.  Electric   See  Insu- 
lated \\  ires),Copper,Shect 

and  Bar. 

American  Elec.  Works. 

American  Steel  ft  Wire  Co. 

Central  Electric  Co, 

I  hlcago  Insulated  W1  re  i  o. 

Eastern  Electric  <  lable  Co. 
General  Elect  ric  '  'n. 
Manhattan  Elec.  Supply  I  !o. 
New  York  lufi.  Wire  Co. 
Simplex  Electrical  Co. 

Standard  Underground  C.Co 
Western  Elect.  Supply  Co. 
Carbons.l'olnts  A  Plates 
Central  Electric  ■  to, 
Chicago  Edison  I  !o 

Electric  Appliance  '  !o. 
Gen'l  Inc.  Arc  Lt.  <  to. 
Manhattan  Elec.  Supplj  Co. 

,:,:  i  larbon  i  □ 

Relslnger,  Hugo. 

Scbiff,  Jordan  ft  Co. 

Speer  I  !arbon  Co. 

Western  Elect.  Supply  Co. 
Chains. 

Jeffrey  Mfg.  I  o. 
Circuit  Breakers. 

i  latter  Elec.  ft  Mfg.  I  to. 

Ward  Leonard  Elec.  Co. 
Coal  A  Ashes  Handling 
Machinery. 

Jeffrey  Mfg.  Co. 
Coating  for  Pulleys. 

Little,  IU1  ,  Pulley  CO 


Coils  and  Magnets. 

Splltdorf.  C.  F. 
Varley  Duplex  Magnet  Co. 
Coloring  (Inc.  Lamps). 

Webster  Chemical  Co. 
Compound. 

Ashmore  A  Co.,  E.  M. 

Dearborn  Drug  A  Chem.Wks. 

McLennan  A  Co..  K. 

Standard  Paint  Co. 

Western  Electric  <  !o. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntireCo..  The  C 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Northern  Elec  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Brvan  A  Humphrey. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros    ft  to. 

Siemens  A  Ha'ske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestinghouseElec.A  Mfg.Co. 
Copper. 

Hesiv  ft  Co.,  Cnas  H. 

Vulcan  Cop.  Min.  A  Sm.  Co. 
Copper  Wires. 

American  Electrical  Works. 
;      American  Steel  A  Wire  Co. 
■     Besly  ft  Co.,  Chas.  H. 
Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  I  !o. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co, 

OkoniteCo.,  The 

Partrick,  Carter  ft  Wilkins. 
Phillips  Insulated  Wire  Co. 
Roebling's  sons  Co.,  J.  A. 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Correspondence  Schools 

Bit  c.  Engineer  I  torr.  Inst. 
Int.  Correspond.  Schools. 
United  Corresp.  Schools. 
Cross-Arms,     Pins     and 
Brackets. 
Brady.  T.  II. 
t  "entral  Electric  Co. 
Central  Mfg.  I  lO. 

Electric  Appliance  Co. 
Leavltt,  R.  H. 
Mager,  J.  B. 

Manhattan  Elec.  Supply  Co. 
Naugle,  llolcomb  A  Co. 
Texas  Arm  ft  Pin  Co. 
Valentine-Clark  Co.,  The. 
Western  Elect.  Supply  Co. 
Cut-Outs  and    Switches. 
Bossert  Elee.  Const.  Co. 
central  Electric  t  !0. 
i  blcago  Edison  <  !o. 
i  ihtcago  Bouse  w  n-cklng  Co. 
Cutter  El.  .^  Mfg.  Co, 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co, 
Eoote,  Pierson  a  I  to, 
it.  Wayne  Elec,  Wks.,  Inc. 
General  Elec.  Co. 
General  inc.  *rc  Light  I  to. 
Hart,  ft  Hegeman  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 
Meyrowitz,  E.  B, 
I'alste  Co.,  II.  t. 
Peru  Elec.  Mfg.  Co. 

ScliltT,  .Ionian  A  i  '«., 

Siemens*  Halske  Electric  Co. 

of  America. 
Wagner  Elec.  Mfg.  Co. 
\\  .  -miii  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  a  Mfg.  Co. 


Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Baux,  F.  A. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Eagle  Electric  Works. 

Elbridge  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  ft  Mfg.  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Brvan  A  Humphrey. 

Hodge- Walsh  Elec.  Eng.  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Cutter  El.  ft,  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote   Pierson  A  Co. 

General  Electric  Go. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

PaisteCo..  H.  T. 

Partrick,  Carter  A  Wilkins. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

S.  E.  I.  CO. 

Siemens  ft  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Clay  Electric  ft  Mfg.  Co. 

Dunn-Martin  Electric  Co. 

Elbridge  Elec.  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

MclntireCo.,  The  C. 

Ohio  Electric  Works. 
Partrick,  Carter  ft  Wilkins. 

Pringle,  Wm.  T. 

Spies  ft  Company. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Cnas.  H. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines.  Gas. 

Cornell  Machine  Co. 
Engines.  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Fan  Outfits. 

central  Electric  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  CO. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 
Manhattan  Elec.    Supply  Co. 

Ohio  Electric  Works. 

Paragon  Fan  Motor  Co. 
Roth  Bros,  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  P. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Fibre. 
Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 
Files. 
Harnett  Co.,  G.  A  H. 


Fixtures,  El.  &    Comb'n. 

Central  Electric  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  WireAMfg.  Co. 

Electric  Appliance  Co. 

MclntireCo.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Advance  Specialty  Co. 

Central  Electric  co. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  ft  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  wrilklns. 

Peru  Elec.  Mfg.  Co. 

Schiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Elecirical 

Glassware. 

Central  Electric  Co. 

Holopbane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phcenix  Glass  Co. 

Western  Elect.  Supplv  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  ASon,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders.  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Igniters.  Gas  Engine. 

Elbridge  Elec.  Mfg.  Co. 
Insulators   and  Insulat- 
ing Materials. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

Munsellft  Co.,  Eugene, 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlle  Co., The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff,  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables-Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Insulated  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Multlph.  (..'able Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The. 
Partrick,  Carter  &  Wilkins. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co'. 


Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Lynn  Inc.  Lamp  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Sawyer- Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.'Co. 
Lightning  Arresters/ 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Magnet  Wires. 

WSee  Insulated  Wires.) 
echanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  ft  Sons,  Jas.  L. 

Stilwell-Bierce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Miea. 

Central  Electric  Co. 

Munsellft, Co.,   Eugene. 
Mining  Apparatus.  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  ft  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See    Bynamos 

and  Motors. 
Packing. 

Besly  ft  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Central  Electric  Co. 

Cling -Surface  Mfg.  Co. 

Eagle  Paint  ft  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  ft  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co. , Ltd. 
Plat  i  nu  in     Bough  t     and 

Sold. 

Baker  ft  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  ft  Stitt  Co. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.Co. 
Pulleys, 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edisort  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Spies  A  Company. 

Ward  Leonard  Elec.  Co. 

Westinghouse  El.  A  Mfg.  Co. 


Salt  (Battery). 

Federal  Battery  Co. 
Second-  Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge-Walsh  Elec.  Eng.  Co. 

Stewart  Electrical  Co. 

V\  alsh's  Sons  ft  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Sneaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  ft  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  ft  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  ft  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  ElectricalWorks. 

Central  Electric  Co 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones.     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Central  Tel.  ft  Elec.  Co. 

Couch  ft  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Foote,  Pierson  A  Co. 

Kokomo  Tel  ft  El.  Mfg.  Co. 

Kusel,  D.A.,Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Modern  Tel.  A  Supplv  Co. 

Noblett,  E.  J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  ft  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson Tel.  M.Co 

Swedish-American  Tel.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathias. 
Toys,  Elec'rical. 

Dunn-Martin  Electric  Co. 

Elbridge  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 
Transformers. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Siemens  ft  HalskeElectrlc  Co. 
of  America. 

W7agner  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  ft'Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Tnrbine&WatcrWheels. 

Dayton  Globe  Iron  Works  Co. 

Leifel  A  Co.,  Jas. 

Smith  Co..   S.  Morgan. 

Stlhvell-Blerce  Smith-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co1 
Wire,  Bare. 

Besly  ft  Co.,  Chas  II. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlle  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 
■  Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Woodwork,Electrieal. 

Noblett.  E.  J. 
X-Ray  Outflrs. 

Central  Electric  Co. 

Queen  ft.  Co. 

Splltdorf,  C.  F. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Edison  Plug  Cut-Outs 
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*3  DOUBLE  POLE  SINGLE   BRANCH. 

9, 
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ARE  ESPECIALLY  SUITABLE  FOR  HOUSE  USE 
ON  ACCOUNT  OF  SAFETY  AND  CONVENIENCE 
IN  RE-FUSINC. 

Write  for  Publication  No.  4161. 


MAIN  OFFICE,  SCHENECTADY,  N.  Y.  SALES  OFFICES  IN  ALL  LARGE  CITIES. 

CHICAGO  OFFICE,  M0NAON0CK  BUILDING 

x 

.95 

■  ■* 


FOREIGN  DEPARTMENT,  SCHENECTADY,  N.  Y.,  and  44  BROAD  STREET,  NEW  YORK. 


Ss 


Siemens  £  Halske  Electric 


Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,       Cincinnati,       Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


New 
Type 
Sunbeam. 

110  VOLTS,    10,  16,  20,  32,  50,  100 
CANDLE  POWER 

ANCHORED  FILAMENT. 


Catalogue  1-S  gives  complete  description  and 
illustration  of  the  New  Type  Sunbeam  lamps, 
made  by  new  machinery  and  latest  improved 
methods.    Every  lamp  exhausted  individually. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

nANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable. 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON. 

79  Coleman  Street,  E.  C,  and 

North  Woolwich,  B. 


ANTWERP 

33  Rue  BoudeT  }  na, 


PARIS, 
46  Avenue  de  Breteull. 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Engineers  and  Contractors,  Designers  and  Builders  of  Complete  Electric  Power  Plants. 
Owners  of  Patents   Covering  the 

"ARNOLD     SYSTEM" 
of  Power  Station  Construction.    Manufacturers  of  the  "ARNOLD"  Magnetic  Clutch, 

SUITE    1540  MARQUETTE   BUILDING,  CHICAGO. 


J  J  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SOHIFF,  JORDAN  &  CO., 

232  Creenwich  St.,  New  York. 


F 


f 


i 


BECAUSE  THEY  REQUIRE  SO  LITTLE  ATTENTION 

Is  why  our  SELF-STARTING  SINGLE-PHASE   A.   C.  MOTORS 
are  especially  adapted  to 

PUMPING    PLANTS. 

WRITE  FOR  BULLETINS  24,   26  AND  32. 


WAGNER   ELECTRIC   MFG.  CO, 


branches: 


GENERAL  OFFICES  AND  FACTORY,  ST.  LOUIS,  U.  S.  A. 


New  York,  Boston,  San  Francisco.  Philadelphia.  Chicago,  City  of  Mexico.  Baltimore. 
K.  E.  GOIIDE1',  Msr.  Foreign  Dept.,  Havenieyer  Bide..  Xe»  York  City. 


T 
I 

£ 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 


BUCKEYE 


INCAND 

Monadnock  Buildiner.  Chicacro- 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 

NT     L-AIVIF»S. 

the  BUCKEYE  ELECTRIC  CO..  Cleveland.  Ohio. 


IMPROVED 


ALTERNATOR 

SANDU5KY 

OHIO 
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Dearborn 


Drug    and     GHomical     Works, 
Laboratories— Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington.  D.  C. 

Booklet:  "Information  for  Inventors," 
free.  Specialty:  Electrical  Inventions. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  01  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization;, no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  notfreezingat 
■2S°  oelow  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  l  cell.  300 
ampere  hours;  for  No.fl  oe'l, 
125  ampere  hou^s;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit  .65  to  rT,ft 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
59-4  Broadway,  New  York. 

Western  Representative, 
George  W.  Patlenon,  1533  Marquetie  BIdg,  Chicago.  11! 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sons  &  Co.,  Newark,  N.  J. 


OUR  TRADE  MARK  LINE  OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  alr-ttgbt  pack- 
age; also  preventing  possibility  of  damage  in 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
8S3  Broadway.  New  York.    1 54  Lake  St.,  Chicago. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


This  Trade=Mark?Tof0ecueet9s,  £?» 

' — ' Branches,  Edison  Cut-Outs 

j«tep  Guarantees  Satisfaction 

Switches,  etc.  . 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


Knife 


BULLETIN  No.  3005? 


HAVE  YOU 
RECEIVED 

REDUCED  PRICES  ON 

"STANDARD"  HIGH-GRADE  KNIFE  SWITCHES 

SPECIALLY  DESIGNED  FOR  FINE    SWITCHBOARD   USE. 

The  Emerson  Electric  Mfg.  Co. St.  Louis,  Mo. 


OUR  STUDENTS 

SUCCEED. 


FARMER   BECOMES  SUPERINTENDENT. 

I  think  there  Is  no  better  chance  to  advance 
than  through  the  Schools.  Before  I  enrolled 
I  was  a  farmer,  and  knew  practically  nothing 
about  electricity  or  steam  engineering.  My 
Courses  in  Electric  Power  and  Lighting  aod 
Stationary  Engineering  have  been  a  source 
of  great  benefit  to  me,  as  I  now  have  charge 
of  an  flectric-light  plant,  and  cheerfully 
admit  that  I  owe  my  position  and  salary  to 
the  Schools. 

STEPHEN  S.  YAHNER,  Patto/i,  Pa. 


BECAME  CHIEF  ENGINEER. 

JFor  some  time  previous  to  enrolling  in  the 
Schools  I  had  been  reading  everything  I 
could  get  pertaining  to  mechanical  and  elec- 
trical engineering,  but  found  that  I  needed 
a  better  education  in  mathematics.  When 
I  enrolled  in  the  Electrical  Engineering 
Course  I  was  second  engineer  of  the  Topeka 
Railway  Company.  About  one  year  after- 
wards, I  was  promoted  to  the  position  of 
chief  engineer  at  a  much  larger  palarv. 

J.  L.  CHASE,  Topeka,  Kansas. 


MinA  Plar'+nVo  I  Crmrcac  Electrical  Engineering,  Electrical,  Electric  Power  and 
niUC  OClLriliU  ^UUr&Cb.  Lighting,  Electric  Lighting,  Electric  Railways,  Teleph- 
ony, Telegraphy,  Electric  Mining,  Wiring  and  Bell  Work. 

Electrical  Instruction  in  charge  of  Prof.  R.  E.  Williamson, 
Formerly  professor  of  Electricity  in  Lehigh  University. 

105,000  STUDENTS  AND  GRADUATES  August,  1899.     CAPITAL,  $1,500,000. 

$12  to  $70  in  Small  Monthly  Installments  pays  for  a 

«S  AI^VRY  =  R  AISIJVG       EDUCATION. 

Write  for  Circulars  and  Local  Referencei  to  the 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  gg&S 


002, 

SCRANTON,  PA. 


THE  NAME 


LUNDELL 

is  a  synonym  for  all  that  is 
best  in  Electric 

Motors 


They  give  the  best  service  for 

LIGHT,  VENTILATION  and 
POWER. 

Send  for  catalogue  0358.    In- 
quiries promptly  answered. 

ADDRESS 

Sprague  Electric  Co. 

GENERAL  OFFICES: 

527-531  West  34th  Street, 
NEW  YORK  CITY. 

Chicago  Office,  Fisher  Building. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


ijS1        New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  St.,  New  York. 


BRANCHES:]  320  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ^m.  wis. 

GENERATORS    '"2  K-  w-  t0  l50  Ka  w-'  Belted  and  Direct-Connected  Type. 

———_—____-   Spherical.   Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 

ftrrinrpj     Northern  Engineering  Co., 
UTNUtO!     39  Cortlandt  St.,  New  York. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  Angeles,  Cal. 


Chicago—Northern  Electrical  Mfg.  Co, 
939-940  Monadnock. 
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WHAT 


M 


Why,  the  Gutmann.    It  is  the  latest 
and  best  thing  in  Wattmeters. 

WE  SEND  BOOKLET. 

ELECTRIC  APPLIANCE  COMPANY.CHICAGO 

America's  Largest  Electrical  Supply  Honse. 


A  COMMUTATOR  NECESSITY! 


€ 


GAl,XiS 


\% 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 
Upon  Receipt  of  this  COUPON  we  will 


SendPREE,  SanipU  Stick. 


Name . . 
Address  . 


ao.FJfS-A?'}"  artlcle  that  wl"  PREVENT 
SPARKING,  will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
009  Title  and  Trust  Bldg.,      CH1CA00,  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 


,   Quickly  and  Accurately 


The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  12fl  Cortlandt.  Phonctars  snd  Pr«i*hM 


INOm    O.   AMHER 


UK 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  1    MIC 

ivsiiAiiti)     ,$&      compound 

<  luths  and  Kipnrs.         Jlj'"  uweoilAi  i:i>. 

Eu&encMiinsell&Ca  Mica  Insulator  Co. 

2l.SW.ili-i-St.Ncw  Y<»rK  &■  Chicago,  117i.1kc.St. 


.xVV\lU//. 


THE  "TEMPLE" 

Carbon  Brush  Holder 

GUARANTEED 

TO         j  90?  Commutator )  wy 
SAVE  (  15%  Brush  \  YlCal. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

ITISSiSLESS. 


Send  size  of  brushes  now  in  \  Qfi  Tinne1  Trial  '  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on)  OU   "O-Ja     Hlttl»" 


1"  to  vour  machine    in    30    minutes. 


Send  Tor  Circular 
ind  Testimonials. 


Manufactured  by 


CLAY  ELECTRIC  &  MFG.  CO., 


ZO8-210  ILLINOIS  ST., 
CHICAGO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.CORP. 

27  W.  MONROE  ST..  CHICAGO. 


.Hot or  starting  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Went  field.  M.  J..  V.  S.  A. 


("r\       Tel.  3316  iSth  St, 


^  CARY  SPRING  WORKS,    ] 

=  240  and  242  West  29 tb  St. , 

New  York  City. 

~V:  Mjr.'.j.'iiclurersof 

yHf  WIRE  and   SPRINGS 


CRYSTAL 

CHEMICAL  COLORING 

FOR  COLORINC  Incandescent  Lamps  any  color  desired. 
Easily  and  quickly  applied,  giving  brilliant  effects.  Cheap. 

SEND    FOR    CIRCULAR. 

WEBSTER  CHEMICAL  CO,,  TS«ET 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  jn  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


SMALL  SPRINGS 

OF   EVERY   DESCRIPTION! 
THE  WALLACE    BARNES    CO., 

tTAuitwM  /tt7.        BRISTOL,   CONN.,  U.S.A. 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to   100  kilowatts. 

MAIN  OFFICE,  1  24  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.  321   Dearborn    St.  DAVENPORT  OFFICE,  326  Brady  St. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Prilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
"Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 
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EUGENE  F.   PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  Vice-Prec 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PltOTIDESTCE,  K.  M. 


BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICAN1TE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store.  W.  J.  WatsoD,  2G  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe.  an  Madison  St. 
Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,    PHI  LUPS  DALE     R.   I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  -3 
obtained  under  any  conditions.  -js 
Address  ^ 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  m  the  Aggregate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO..   Denver.  Colo. 


^T  "MAN ROSS"    W 

HAIR  SPRINGS 

FOR   ELECTRIC 

IWDIC4T1KG  AKD  RECORDING 
GAUGES    STEAM     GAUGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  af  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufai  lured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
I  5  Park  Row,  New  York  City. 

Six  years  wilh  General  Electric  Co. 


Foree  Bain, 


Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657.59  rionadnock  Bids:..  -    Chicago. 


RHEOSTATS. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIC  SPEED  REGULATORS. 


The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  New  York  City. 


ial 


mp, 


We  have  just  put  on  the  market  a  special  very  low  priced  first-class  lamp.     Every 
lamp  guaranteed.     Write  us  for  price  and  particulars. 

LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 


NATIONAL  CODE  STANDARD 

O.K.  "Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Roth   Motors  and  Generators. 


a 


j® 


Spherical  Type, 

Pleasing  In  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE   BULLETIN. 


Roth  Bros.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd..  CHICAGO.  ILL..  U.  S.  A.' 


List  of  Practical  10-Cent  Books. 

No.    1.    How  to  make  a  Dynamo. 

No.     2.     How  to  make  :i  Tele|ihone. 

No.     3.     How  to  make  an  lClectrie  Motor. 

No.     4.     How  to  make  a  .Storage  Uattery 

>*o.    5.    How    to    make  a    Wimshurst  Electric 

Machine. 
J»o.     G.     How  to  make  a  Magneto  Machine 
No.    7.    How  to  make  a  Medical  Induction  i_'oil. 
No.  -  8.     How  to  make  a  l'ocket  Accumulator. 
No.    !».     How  to  make  a  Plunge  Uattery. 
No.  ID.     How  to  make  a  Voltmeter. 
No.  11.     How  to  make  a  Galvanometer. 
No.  12.     How  to  make  a  Hand  Dynamo. 

Tht'se  books  are  illustrated  and  the   price  is 
only  10  cents  each,  postpaid. 

BUBIER  PUBLISHING  CO., 

Lynn,  Mass..  P.  O.  Box  709. 


0 


"TWO  BALLS'' 
ADJUSTER. 

Take  your  light  where  you 
want  it— up,  down  or  sldewise; 
stays  where  you  put  it;  oo 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  London.  Paris,  Sydney. 

N.S.W..  Tokio  and  Buenos  Ayres. 

OTHERS  WANTEO. 
SOLE  MANUFACTURER: 


<^T 


M.I.VOUGHT, 


LA    CROSSE. 
WIS.  U.S.  A. 


"EBONITE"  COMMUTATOR  DRESSING. 


OLDEST  IH  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 
MNFGi    BY    Ei     Mi    ASHMOnC    &    COij    Detroit,  mich 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  Marquette  Bldg.,  CHICAGO. 


OUR  NAME   PLATE 


is  a  positive  guarantee  that  every  rheostat 
bearing  it  lias  every  good  quality  that  a  high- 
class  rheostat  ought  to  have.    Reliable  fireproof.    Approved  by  tire  underwriters.    Send  for  illus- 
trated  Catalogue  and  Discount  Sheet. 

THE   CUTLER-HAMMER   MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevaot  Engineering  Co..  To  Queen   Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
tinent.   BagnaH  &  Hilles,  Yokohama,  Japan.  Agents  for  Japan. 

WE  ARE  THE  LARGEST  AND  OLDEST  EXCLUSIVE  MANUFACTURERS  OF  RHEOSTATS  IN  THE  WORLD. 


QUICK    Rl 


Armatures,  transformers  and  fields  rewound.  Commutators  refilled.. 
Machines  rebuilt.  Dynamo  bushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  D.  Telephone,  nain  5114,  141    S.  CLINTON  STREET.  CHICACC. 


BECKE" 
.OTHERS 


39-43 

W.  WASHINGTON  ST. 

CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


"Mrt^CttOir 


Brushes 

for  Dynamos 

and  Motors. 


LOSS??     YES,    CONSIDERABLE. 

Every  plant  is  probably  losing  money  in  fuel  because  the  engine  needs  adjusting  with  an 
INDICATOR.     The    IMPROVED    ROBERTSON   THOMPSON  is  the  most 

modern  and  the  price  one-third  lower  than  others.  Even  in  the  item  of  PACK  INC,  if  you 
use  CHEAP  kind  you  need  double  the  quantity.  It  creates  excessive  friction— friction 
means  loss  in  power,  wear  of  rods,  machinist's  bill  for  truing  up.  EUREKA  is  built  on  cor- 
rect principles  of  best  material.  Least  possible  friction.  Will  outwear  two  to  three  times 
any  other  and  costs  but  a  trifle  more.  Have  you  our  catalog'.' 
JAS.  L.  ROBERTSON  &  SONS,  -198  FULTON  STREET,  NEW  YORK. 
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ELECTRICAL 

CONSTRUCTING 

ENGINEER. 

A  prominent  electrical  linn  on  tne  continent 
would  like  to  engage  ;i 

High-Grade  Constructing  Engineer 

01  larc'1  experience  In  direct  and  alternating 
torrent  work  on  generators  and  motors.  11  gfi 
lalarj  and  ;t  permanent  position  for  the  right 

Applicants  will  please  make  full  statement 
and  present    position,  also 
salary  expected     Ail  communications  rec 
will  be  treated  strictly  conOdentlal.    Pleas*      1 

under    l'   ll.  1648  to  it  ado  If  Mosse . 
Kraukfurt-a-M  .  bormauj. 


WANTE  D. 
ARMATURES  TO   REWIND. 

Wtaderi  direct  from  T.-H.  and  Westlnghooje 
iQopB.  Work  guaranteed.  Ten  years' experience. 
Uxfit  plants  Installed  complete.  Send  for  prices. 
M006EWAlSH  ELECTHICAL  ENGINEERING  CO 
701  Delaware  St.,  Kansas  City.  Mo. 


NOTICE. 

Owing  '"  Increased  business,  neces- 
sitating mii  .mii iri-  change    for    larger 
machines,     we    offer    the    following 
ilectrical  machinery,  now  in  operation, 
-  bargain: 

on.-  General  Electric,  CO-kilowatt, 
125  cycle,  2,080-yoK  alternator.  With 
this  alternator  Includes  .ill  switch- 
board iusrraun-iits  ami  su.ooo-w.iit 
transformer  capacity.  Three  5,000- 
vvatt  transformers,  new.  Type  H,  Geu- 
eral  Electric  company  make.  60  cycle; 
ilsn  six  2,500-watt,  General  Electric 
make,  80  cycle,  new;  also  three  1,000- 
watt.  60  cycle,  General  Electric  ma]  - 
new;  all  oilier  transformers  type  J-' 
General  Eleetric  company.  ]-,">  cycle: 
ilso  two  lo-kilowatt  Edison  generat- 
ors, Ciiiii-volt,  direct  current,  with  in- 
struments complete.  Also  the  follow- 
ing motors,  each  wound  for  500  volts: 

Oue  15-horsepower  Detroit  motor. 

One  five-horsepower  Detroit  motor. 

One  two-horsepower  Detroit  motor. 

tine  one-horsepower  Detroit  motor. 

Two  three-horsepotyer  Crocker- 
Wheeler. 

One  three-horsepower  Eddy  motor. 

All  tliis  machinery  in  running  order, 
ind  in  us,_-  at  present  time,  and  all  in 
Brst-class  condition.  Sixty-kilowatt 
generator  has  new  armature,  never 
'iecn  used;  also  Edison  generators, 
lew  armatures,  recently  added. 

This  offer  opens  a  way  to  put  in  a 
complete  plant  at  a  very  reasonable 
figure,  and  an  offer  seldom  seen. 
Willi  this  machinery  we  will  also  have 
about  six  miles  of  No.  3  triple  braid 
YV.  I',  wire,  all  ready  to  put  up  for 
line  work.  Address  all  communica- 
tions to  Spencer  Electric  Light  & 
Power  company,  Belding,  Mich.  This 
machinery  will  bo  delivered  June  1. 
Anyone  contemplating  buying.  it 
would  pay  them  to  see  this  machinery 
in  working  order  by  visiting  our  plant. 
References  given  if  asked. 
SPENCER   EI, Id 'Tide  DIGHT 

&  POWER  CO., 
\Y.   P.   Hetherington,   Secy. 

Belding,  Mich. 

Not  only  does  the  above  mean  a  com- 
plete lighting  system,  but  also  45-borse- 
power  in  motors  can  be  run  in  con- 
nection, making  a  complete  plant. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Eagineers, 

Consultations,  Reports,  Estimates,  Plans, 
Spec! (1  cat lous.  Superintendence,  TestB,  f  ur- 
chaslQK-  Designs  of  Central  Stations  a 
Specialty. 

706-707-70a  Lincoln  Trust  Bldg.,  St.  Louis. 
WUL  H.  BRYAN,  M.  E.        H.  H.  HUMPHREY,  M.  S. 


FOR  SALE. 

One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1.040  revolutions,  1,100  volts,  l-wcycle.wlth  exciter, 
switchboards  and  Instruments,  Machine  and 
;ill  attachments  In  first-class  condition.  Answer 
"GENERATOR,"  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


WRITE  FOR  PARTICULARS. 


FOR  SALE. 

50  bracket  and  desk  fans,  no  volts. 
50  Standard,  Dayton  and  Diehl  ceiling 
fans,  1  ro  volts. 

4  or  5  small  motors,  no  and  220  volts. 
7  T.  &  H.  arc  machines  and  lamps. 
4   1  10- volt  Edison  dynamos. 

OTTUMWA  ELECTRIC  &  STEAM  CO, 

OTTUMWA,  IOWA. 


Power  Generators 

FOR  SALE  AT  A  BARGAIN. 

SPECIAL  FOR  STREET  RAILWAY 
WORK. 

Two  M.  P.  Generators,  175  h.  p.   each. 
Speed,  550  revolutions  for  550  volts. 

ADDRESS 

F\  A.  BAUX, 

1002-138    WASHINGTON    ST..    CHICAGO. 


The  "Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder,  uey,  battery,  etc.  All  com- 
plete and  ready  for  Immediate  use.  Price  $2  50, 
Stamp  brings  catalogue  other  goods. 

DrW-MAKTIM   KLEC.  CO.. 

75-77  Nassau  St..  New  York, 


AMERICA'S  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


AND 

ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO^KANSAS  city, 

CHICAGO*™ ST.  LOUIS. 

CHICAGO  and  PEORIA, 

ST.  LOUISandKANSAS  CITY. 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS.Ark..  DENVER. Colo., 

TEXAS.  FLOR1DA.UTAH. 

CALIFORNIA  a~d  OREGON. 


■  :'"~"  *  ■• 


If  you  are  contemplating  a  trip,  any  portion  01 
which  can  ho  made  over  the  Clilcagu  &  Alton,  It  will 
pay  you  to  write  to  the  undersigned  for  iimps,  pamph- 
lets, rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  P&ascnger  un  J  Tickot  Agent, 

CHICAGO,  ILLINOIS. 


Selling  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

GPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 
Pumping  Machinery  for  Every  Possible  Duty.    New 
Catalogue  Free. 
Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    8.    A. 

Klsdon  Iroo  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
limes,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Colton  Waste,  etc.     Correspondence  solicited, 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Oesplaines  St.,  CHICACO,  ILL. 

ESTABLISHED  188S.    INCORPORATED  1895. 


WE  BUY 
WE  SELL 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 
electrical  work) ;  all  other  grades  of 
Babbitt,  Pig  Lead,  etc,  at  lowest  market  price, 

It  will  pay  you  to  investigate,    A  word  10  the  wise  is  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO   199  WEST  KINZIE  STREET,  CHICACO. 


OIMT  SELL 

Your  burned-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  business  has  proven  that  our  terms  are  the  best  and  that 
we  are  here  to  stay.  

CEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 


NEW  CAS  ENGINE  IGNITER 


la  very  compact, 
light-weight  ma- 
chine, designed 
in  response  to 
numerous  inquir- 
ies for  an  igniter 
to  he  used  on 
small  launches, 
automobiles,  etc. 
Weight  11  lbs  , 
speed  1000,  height 
'''-..  Inches.  Total 
length  of  shaft, 
n'  inches.  Full 
particulars  Cir- 
cular "18." 


MANUFACTURED     BY 


IDOE    ELECTRICALMFO.CO., 
ELBRIDCE,  N.  Y.,  U.  S.  A. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE   EDISON   LALANDE    BATTERIES. 


LIGHT 
WEIGHT 
AND 
LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


PULL     i    ESCRIPTION    IN    BOOKLET    NO.    4. 

EDISON   MANUFACTURING  COMPANY, 

THOMAS   A.    EDISON.   PROPRIETOR.  135   FIFTH   AVENUE,    NEW   YORK. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOB  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT.  MICH.. 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MiCH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  lor  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconnlog,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


TMP    I    1  DPCCT     AMR     DUCT    In  the  world  Is  claimed  of  the 


TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 


Manufacturers  of  wooden  electrical  line  material. 
"W»   rnalte    the   r>BWBY  AHM.       Write  for  prices. 


AMERICAN"  VST. 

ARE  THE  BEST.    Send  (or  descriptive  Circular.  I 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO.,  | 

rsTB  tees.         I74'S.  Clinton  St.,  Chicago.  Ml, 


CEDAR    POLES. 

WE  HAVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

'    IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  ™°  Copper  Country 


&  CALUMET 
.©^HANCOCK 
tf&HOUGHTON 
.Vl-ANSE 
■T^Nestoria 

;hampion\  ^^^Sfyf. 
repubucV^^^UETTE 

J|'*°N  MOUNTAIN 

MENOMINEE 
MARINETTE 


fjMILWAUKEE 


1,000  pieces,  4-inch  top,  18  feet  long. 

1,500  pieces,  5-inch  top,  18  feet  long. 

800  pieces,  6-inch  top,  18  feet  long. 

3,100  pieces,  4-inch  top,  20  feet  long. 


1.000  pieces,  5-inch  top,  20  feet  long. 

1,000  pieces.  6-inch  top.  20  feet  Icrg. 

3.000  pieces.  4-inch  top.  25  feet  long 

3,500  pieces.  5-inch  top,  25  feet  long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 

C.  H.WORCESTER  &CO.,  Koss,  Mich., 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  80-foot  Poles  our  §jjecialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


Tie 


hiyUtas, 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms.Poleand 
SwingingHoods,  House  Brackets  and 
other  Specialties  for  Construction 
WorK.—  Catalogue  and  Prices  fur- 
nished  on  application. 


ATI  NUM 


PFOR  ALL  PURPOSES. 
Scrap  and  NaJive  Platinum   Purchased. 
BA  K  f;»t  &  CO..  40S-414  New  Jersey 
Railroad  Ave..  Newark.  \.  J. 

New  York  Office,  120  Liberty  Street. 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station.  Canal  &  Adams  Sts. 

City  Ticket  Office,  95  Adams  St. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  ana  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    S=^~vYTiITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £3~Send  for  one. 

Mathias  Klein  &  Son, 

67-89  W.  VAN   BUREN   STREET.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINT0NVILLE,  WIS. 
Large  S!ock_Constantly  on  Hand. 


Poles 


LIT  BY  ELECTRICITY 


Always  ready  for  use.     Will 
last  a  lifetime:  AN  ORNAMENT 
TO  THE  STOVE.  Endorsed  by 
leading  gas  companies. 
NO  MORE  MATCHES  for  the 


Advance  Specialty  Co. 

rig  LaSalle  St.,  Chicago 


Preserve  Your  Copies 


OF  THE 


Western  Electrician, 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,       «       «       « 


CHICAGO. 


Tee  Standard  Open  Circuit  Batteries 
ot  the  U  orld. 

SESB  FOB  OIBCtrLAK  iND  PSIC0S3. 

THE  LECLANCHE  BATTERY  CO, 

111  to  117  East  131st  St..  N.  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made  a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 

Swedish-American  Telephone  Co.,  "SI^^^S^I^ohSmS^ 


Correspondence  Solicited 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


•ARATU: 


'  FOR    Til  K    IHDEPENDEKT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Ejsltrn  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


K0K0M0  TELEPHONES 

SPEAK    KOR   THEMSELVES. 


We  are  the 
Patentees. 


free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed. 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


NO  SILK  OR  MICA  BETWEEN  CARBONS 

Use  Our  Patent  Carbons. 

BE  PROGRESSIVE. 

DON'T     USE 
Old  style,  unreliable  fuses;  get  our 

Rolfe  Heat  Coil 
Protection. 

Adaptable  to  all  styles  of  existing  Bases  and 
Holders.  Send  for  samples.  Get  our  prices. 
Competition  outdone,  ('able  heads  and  office 
protectors  that  have  no  equal.  Mounted  on 
slate  marble. 

Eureka   Electric  Oo., 

MANUFACTURERS  OF 

High-Grade  Switchboards.  Telephones,  Protectors  and  a  full  line  of 

High-Grade  Telephone  Apparatus. 

Nos.  157  to  167  So.  Canal  Street,  CHICAGO,      -      -      U.  S.  A. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  -in  spools  containing  9t  lbs.  or 
No.36  alnRlesJHc-coYered  wire  will  cost  yon 
IHSnetatM,  10.  10,6  off  list;  and  there  I* 

mil'  lent  wire  on  these  -i*  spools  to  wind 
l.fum  MKJ-..iim  l,r:.l(flnK-ht'll  magnet*.  Your 
winding  labor  will  cost  yon  at  least  •& 
additional,  milking  a.  total  eoet  of  your 
own  1,000  magnet*  llnlshed  at  factory,  «2IH. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Kach  winding  In  made 
Up  of  No.SB  wire,  500  oh  in  a  per  winding, 
and  I'ai-h  winding  baa  12  per  cent,  more 
turn.i  than  tliere  are  In  the  ordinary 
wound  magnet.  Price,  1218.70  net.  This 
1h  10  per  rent,  lens  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

REGULAR   EXCHANGE   EQUIPMENT 

le  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  clalmB 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTSATALOa.  CHICAGO,  U,  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grad; 

and  agree  to  dufend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleeed  Infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments, 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 


EXCLUSIVELY. 


WRITE  FOR  1900  CATALOGUE. 


February  3,  1900  WESTERN    ELECTRICIAN  xv 


ISOLATED  PLANT 


♦    1 

.  ..  AND  .  .  . 


» 


I 


i 


« 


;^*Va2i3 


250  K.  W.  WARREN  ALTERNATOR. 


Central 

Station 

Equipments 


V, 

I 

1 

B 


P 

8 


i 


11 

WARREN  ALTERNATING-CURRENT  APPARATUS,  J 
We  are  \  \\ 

r     ,    .  EDDY  DIRECT-CURRENT  APPARATUS. 

Exclusive 

.  ADAMS-DAGNALL  ENCLOSED  ARC  LAMPS 

Territorial  MOLONEY  TRANSFORMERS,  \  8 

Agents  for  MONARCH  INCANDESCENT  LAMPS. 


1  Largest  Stock  of  Electrical  Supplies  in  the  West.  § 

PROMPT  AND  SATISFACTORY  SHIPMENTS  GUARANTEED 


♦♦ 


8 


WESTERN  ELECTRICAL  SUPPLY  CO.,  f 


8  10  and   12  N.  NINTH  STREET, 

«+      Correspondence  Solicited.  .^3  -       ^^^J^J  1 0<      INrl^^- 

a..  ..■■■■„.  „„„„„, 

$♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦< 


>♦»<»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦< 
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rHe  Dayton  Globe  Iron  Works  Co, 


80   S.  LUDLOW  ST., 

DAYTON,  0. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


Mel NTI RE'S    PATENT 

GDNNEGTORS  AND  TERMINALS 

Special  Connectors  lor  HARD-ORAWN  COPPER 

WIRE,  all  siics.     FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

THE  C.  MclMTIRE  CO,  13  S  15  Franklin  St, 

NEWARK,   N.  J. 


THE    ORATOR. 


The  ORATOR 
Improved  Hunnings 

solid  back  dust  transmitters- 
In  Wall,  Desk  and  Cabinet 
Styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyont 
of  their  superiority  on  efthei 
short  or  longdistance  work. 

Anyone  can  make  anlnstru 
merjt  that  will  work  well  ai 
Orst,  but  to  produce  one  thai 
will  continue  to  meet  ever) 
proper  demand  Is  quite  an- 
other problem. 

The  ORATOR  will. 

MANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO, 

ELYR1A.O  ,  U.S.  A. 


SPECIAL 
WOODWORK 

Toy  "Telephone a*2i  Eh'-triec) 
Corvst^triOnalevrYy  a««ri»ti"oT\* 

^oss^rTftS,  I  tTiS.^raCfCilS  I 
CftUe  «LY\3lTpvrniii<i)'5^ca) 

Lti-ntmen's  loo)j}c>%  ti, 

Deli  eery  anATaKf-n-f  tie  1 s 
an  A  Stands,  &-e.YVtUt  U.S. 

EI  NOBLE TT 

8^-^07-    3S  "  St.(W,  italttt^ 

CHlCfi&C. 

Lj3"Telf  f'MTii  Ye»T<\J  ^03. 


HIGH  GRADE 

TELEPHONES  <kd  SUPPLIES 


For  Exchangesand 

Interior  Use. 
IT  PAYS  TO  INVESTIGATE. 

our  Telephones  i;Jv«  tlie 
greatest  satisfaction  whsr- 
ever  placed. 

We  guarantee  the  highest 
efficiency  in  the  transmission 
of  Bouud, 

Loud  and  perfect  ringing 
and  neatest  denignB. 

We  make  our  phones  In 
many  different,  neat  and  ef- 
fective styles. 

Send  for  our  Complete  <_'al- 
alojme  of 

Receivers.    Transmitters, 

nduction  Colls.  Adjustable 

Arms,  Backboards. 

Wire  Etc. 


The  Modern  Telephone  &  Supply  Co., 

56  FIFTH  AVE.,  CHICAGO.  ILL. 


ESTABLISHED     1006. 

NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 
ST.  I.OTJIS,  MO. 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  "Write 
forcatalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


DIVIDENDS 

MAY  BE  INCREASED   BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS, 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on    their   Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 


ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  ITS  DONE. 
WRITE  TO 


CLEVELAND.  63-75  frankfortst.,  OHIO. 


TO  BE 


UPTODATE 


in  the  equipment 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  rilled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.  Double-pole  receivers. 
Electricians'  tools.  Lightning  arresters,  ear- 
on  and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  coils,  induction  coils, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


RTHSOUTH 


VIA        THE 

gJFjp 


3=3 


nn: 


•W-H+fcDOCL  ■  CMAS-H-HOCKWUl- 
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Engines 

Unequaled  for  electric  service, 
with  many  points  of  superior- 
ity; AUTOMATIC  and  economical 
oiling,  superior  adjustment  of 
main  bearings,  connecting  rod 
and  other  wearing  parts;  sim- 
plest and  best  governor;  finest 
materials  and  workmanship. 
For  particulars  write 

THE  BALL  ENGINE  CO., 

Erie,  Penna.,  U.  S.  A. 


CORNELL 


Gas  and 
Gasoline 


ENGINES 


ISOLATED  ELECTRICAL  PLANTS. 

25  to  1,000 16  c.  p.  light  capacity. 

For  every  five  gas  jets  you  now  burn  you  can  (with  a  Gas 
Engine  Plant) 
obtain    ten   16 
c.  p.  Incandes- 
cent lights. 

Absolutely   no 
Fluctuation.   (. 

Write  for 
Prices    and 

Circulars. 

State  number 
of  lights  re- 
quired, or  what 
work   the    en-  %' 

gine  will  be 
called  upon  to 
do. 

CORNELL 
MACHINE  CO., 

1 75  West  Superior  St.,  CHICAGO,  ILL. 

H.  J.  DAVIS,  General  Eastern  Agent,  40  Wall  St., 


ew  York  Cil>. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY. 


SEND   FOR 
CATALOCUE. 


THE  JEFFREY  MFG.CO.Columbus,0. 


TELEPHONE  TROUBLES 

and  how  to  find  them. 
Formerly    Hastens1  Telephone    Troubles. 

NEW  7th  EDITION  JUST  OUT. 
PRICE,  25  CENTS. 

W.  H.  HYDE  &  CO.,  Pubs., 

Drawer  1664.  MILWAUKEE.  WIS. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.      Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

CHICAGO 


*uite  510  Marquette  Blrlq 


Western  Telephone  Construction  Co., 

250-254  S.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers  of- 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realised  wjien 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  po& 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


^.trademarks  The  Phosphor  Bronze  Smelting Co.Qmited, 
2200  washington  ave.,philadelphia. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,W1RE,RODS,  SHEETS, etc. 

<A*J&m&"  '—  DELTA    METAL 

iV       -        CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  and  Sole  Makers  in  the  U;S,  , 


4  FAST  TRAINS 

CHICAGO  &  NORTH-WESTERN  RY. 


The  Overland  Limited 

California  and  Oregon  in  j  days 
at  6: jo  every  night 

The  Colorado  Special 

One  night  to  Denver 

at  to  every  morning 


The  North-  Western  Limited 

Electric  Lighted — Chicago, 
St.  Paul  and  Minneapolis 

at  6:30  ei'ery  evening 

Duluth-Superior  Limited 
and  St  Paul  Fast  Mail 

at  jo  ei'erv  night 


'THROUGH  Car  Line  between    Chicago,    Milwaukee ,    Ashland,    Duluth, 
St.  Paul,     Minneapolis,    Des  Moines,    Sioux    City,    Omaha,    Denver, 
Cheyenne,    Ogden,    Salt  Lake,     Portland,     San  Francisco,    Los   Angeles. 
Ticket  Offices,  igj  Clark  Street  and  Wells  Street  Station,  Chicago. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  rind  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREMENTS 
AND  SEND  FOR  CATALOOUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 

Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblincs  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Marquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


BUY 


Motor  and  Generator 

BRUSHES, 
Speer  Carbon  Co., 

ST.  MARYS,  PA. 
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For  ^  Street   Railway   Service* 


WESTINGHOUSE  ROTARY  CONVERTER. 

Westinghouse  Electric  &  Mfg*  Co,, 

Pittsburg,  Pa. 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma,Washington.  Denver,  Mountain 
Electric  Co. 


OFFICES: 


Canada,  Ahearn  &  Soper,  Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co.,  City  of  Mexico.  The 
British  Westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


FORT  WAYNE; 


DUNCAN   METERS 

ARE  ABSOLUTELY  ACCURATE  ON   ALL  LOADS. 

By  means  of  the  ADJUSTABLE  FRICTION  COMPENSATOR  they 

start  on  one-half  of  one  per  cent,  of  full  load. 
Drop  us  a  postal  for  the  book  which  fully  describes  them. 


MAIL   ORDERS   WILL    RECEIVE    SPECIAL    ATTENTION    AND    BE 
SHIPPED   PROMPTLY. 


MAIN 


OFFICE  AND  FACTORY.    FORT   WAYNE,    INDIANA. 


I: 


Some  of  the  more  successful  builders  of  electrical  apparatus  regularly 
furnish  Rockwood  Patent  Compressed  Paper  Pulleys  as  part  of  their 
standard  equipment.     They  do  this  because^ — 

Firstly,  they  have  ascertained  by  actual  tests  that  the  Paper  Pulley 

Transmits  six  to  twelve  times  as  much  power  as  the  iron  or  "patent"  covered  iron  pulley; 
Transmits  four  to  eight  times  as  much  power  as  the  wood  pulley; 
Will  help  the  apparatus  over  many  a  sharp  grade; 
Insures  uniformity  of  speed  and  current; 
Is  unbreakable,  though  of  light  weight. 

Secondly,  they  know  the  intelligent  user  (desiring  to  effect  a  saving  in 
belts,  oil  and  fuel  and  operate  profitably)  expects  efficient,  up-to-date  ma- 
chinery value  in  exchange  for  his  money. 

We  wish  to  correspond  with  those  who  bought  apparatus  equipped 
with  metal  or  wood  pulleys,  before  the  Paper  Pulley  became  the  recog- 
nized standard,  that  we  may  assist  them  toward  increasing  the  capacity  of 
their  present  equipment,  and  should  they  contemplate  future  investments, 
furnish  them  names  of  builders  who  have  adopted  the  standard. 

ROCKWOOD  SALES  DEPARTMENT, 

Catalogue.  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 


WESTERN    ELECTRICIAN 


February  3,  1900 


I 


WHAT  HAVE  YOU  TO  MAKE? 

"ur  Work   is   First-Class,    Prices  Rea- 

SPIES  &  COMPANY, 

87-80   W.  V.in   Buren  St  ,  Chicago.  III. 


IT  IS  VOl  KM 

If  roti  h.ive  the 

1.  m  t>  I  1 1  !>  11  lo  m  ■■■_■  _ 

■1  'fl^ll'll    III, 

you    have   *     p( 
tbo  r  o  c 

■ 

:l       Bttldj 

broagb 
S   &\    riAIL 

1  leal.   Stfam. 

-iiL-ilcal 
n-ancti- 


■-1  in  wht-ii  writlnu  U) 
NDENCE  SCHOOLS. 

"ork.  forCaUk^'UcOl. 


THE  THOIBLK  OF  Oil.  ON  BKLTM  OVERCOME  BY 

Oil  Extracting  Powder, 

MANUFACTURED  SOLELY  BY 


A  great  many  belts  get  oil  on  them,  which  lessens  their  driving  power  by  causing  them  to  slip, 
rotting  the  belt.  To  st-ud  them  to  some  place  to  have  the  oil  extracted  is  expensive,  and 
another  belt  must  be  kept  In  reserve,  to  be  used  while  this  Is  being  done. 

We  manufacture  an  Oil  Extracting  Powder  which  can  be  applied  to  the  belt  while  It  is  run- 
ning on  the  pulleys,  which  absorbs  the  oil  and  leaves  the  belt  lu  Dice,  dry  condition.  This  c»n  be 
done  with  little  cost  and  without  loss  of  time  or  the  use  of  the  belt.  It  also  lengthens  the  life  of 
thebMt.    We  guarantee  It  to  absorb  the  oil  if  used  as  directed. 

Tills  Powder  Is  put  up  In  10  and  25  pound  cans. 

Price,  3©  Cents  per  Ponnd. 

SHULTZ  BELTING  COMPANY, 


It  can  be  had  from  our  agents. 


ST.  LOUIS,  MO. 


THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


VULCANIZEDFIBRE. 


Highest  grades  for  electrical  insulation  and  mechanical 
tubes,  rods  and  special  shapes.    Catalogues  and  samp! 


in  sheeti, 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


Established  1893.       Incorporate!  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 


The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing,  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Plate  and  List  of  jobbers. 
MANUFACTURED  BY 

0,  C.  Little  Pulley  Coitinb  Co.,  wis.*uhI.a. 


No.   702,   1"  An 


THE 


Has  ample  carrying  capacity. 


I-AND.-I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it. 


99   HIGH 


I  Black  Diamond  File  Works  g 

•  to 

to 
to 
to 
to 
to 
to 
to 
to 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


n  OUR  liOOKS  ARE  ON  SALE  1ST  EVERY  LEADtlVti  HARDWARE  L 
4l  STORE  IN  THE  UNITED  STATES  AND  CANADA.  ^ 

ao  rniLAUCLrniA,    i-m.  ^ 


G.  &  H.  BARNETT  COMPANY,  | 

PHILADELPHIA,  PA.  PJ 


IMIM. 


STURTEYAflT 
GENERATING  SETS 


In  100  types  and  sijes. 
High  speed,  and  high  grade. 
We  build  both  engine  &generalor. 
Send  for  Bulletin  G. 


ft=fl  * 


«■£** 


•fiSffi 


B,F.  STURTEVANT  CO.  BOSTON. 

AEW  YORK  ••PHILADELPHIA  •  CHICAGO    •  LONDON- 


$3  per  Annum. 


Copvritrht.  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


0  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO.  FEBRUARY  10,  1900. 


No.  6 


SIIYIPL.EX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

WESL"=  6^v^lGENT'    Simplex  Electrical  Company, 

I  137  Monadnock  Block,  CHICAGO.  75-81   Corn  h  III,  BOSTO  N  ,  MASS. 


1S89— Paris  Exposition, 
Medal  for  Rnbber  Insulation. 

1893-World's  Fair, 
Medal  for  Bobber  Insulation. 


KONTMJffiElPHA.SE 


TRADE  MARK. 


THE  STANDARD  FOB 

BIBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ^r  Wires. 


THE  ONLY 


FireD 


in  the 


ADDRESS 


THE  OKONITE  CO., 

R^Vc?^";  f  "■"»"«•     253  Broadway,  New  York. 


Ltd. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodgtns,  Secy. 


MORE 

"CrowifRail  Bonds 

Arc  in   use  th.sn   all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


Standard  Underground  GableCo. 

642  The  Rookery,       Westlngbouse  Bldg.,       18  Cortlandt  St.,        1225  Betz  Blag., 
Chicago.  Pittsburg,  New  York  City.        Philadelphia,  Pi, 

Mills  Building,  Sao  Francisco. 

s*  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Hnbber  Covered  W  Ires  end  rabies. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 

Paranite  Rubbar  Covered  Wires  and  Cables, 

UNDERGR0UN3.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEGRAPH    AND    FIRE    ALARn    CABLES. 

All  Wires  are  listed  at  Factory.  JOXE  S  BORO.  1M>. 


MONTAUK 

Multiphase  Cable  Co., 

1 00  Broadway,  New  York. 

Telephone.  4031  Courtlandt. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  ys  to  SO^orse  power. 
Dynamos  from  10 lights  to  700. 
We  sell  or  rent.  Good  profits 
The  Hohart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes.  Induction  Colls 


SPEER  CARBON  CO. 

Saint  Marys  Pa. 


Manufacturers  ol_ 


MOTOR  and  GENERATOR  BRUSHES. 
ELECTRIC  LIGHT  CARBONS  for 
open  and  enclosed  Arc  Lamps. 


SI?I-1TD  ORP, 

Medical  Call., 
Spark  Calli. 

17-87  Vandewater  St.,  Jf e w  York. 


X-Ray  Colls, 
Telephone 

Colls. 


CI^^Ssik. 

v      MAKERS  QF    ^11^1    ■""■'  ■" 

LEATHER  §?S&    MILL 
BELTING  ^C  >  SUPPLIES 


DYNAMO 
BELTING. 

Tbe  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  Inquiry  and  careful 
study  of  the  requirement!  of  the 
different  machines-used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


omc  .\>jo  f  At  mm 
67-C9  SOUTH    CANAL    SIHCCr 

CHICAGO.ILL. 

HEW  ORLEANS  ST  LOUIS  MEMfJ>- 


Motor  Starting  Bheostafs. 

Motor  Regulating  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  lilmmm. 

Special  Rheostat*. 

IRON  CLAD  RESISTANCE  CO., 

TFestfleld.  W.  J..  V.  s.  A. 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

'    All  Otlier  Types. 

In  successful  use  for  ten  years. 

Standard  high.    Prices  low. 

Send  for  descriptlve'clrcular  and 

testimonials. 

The  Burnley  Battery  &,  Mfg.  Co., 

P*INESVILLE.    OHIO. 


THE 


PHOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND   FOR  A  COPY  OF  OUR   NEW  AND 
LATEST    CATALOGUE. 

Pittsburgh.  Jew  York,    Chicago. 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices   paid  for  old 
I  ncandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St..  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERSand  ASSAYERS. 

Send  us  several  average  samples  of  b 
you  have  on  hand;  ou~  ~" 


^ESTON  ElecMcal  fytnmin.  Co., 

~™""»y      "4-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Weston  Standard  Portable  Si 


Westom  Standard  Portable  Direct 
Uea*lnr  nil. Ammeter. 


Voltmeters,  Millinoltmeters,  Voltammeters. 

Ammeters,    Mllliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,  Portable  Galvanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 

Mention  the  WxsTasy  ^lkctbiciah  when  writing 
for  cattlotroea. 


N.  1.  R 


National 


India 
Rubber  Co.'s 

RUBBER  COVERED 
WIRES  AND   CABLES. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO., 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

.usurers  of     COMPOUND    PRISM    6L0BES    AND  SHADES,    Ouar.nwdlo.lT. 

"Maximum  Light.    Complete  Diffusion, 
Minimum  Glare." 

For  directingand  di'.Iu-inp  ail  kinds  Of  light. 
Send  tor  catalogue:!  and  jjanjj.hlets. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


■ 


"WOOD"  ARC  LAMP 

SUSPENSION 

CUT-OUTS. 


A    decided    improvement    on    hanger    boards. 

A  positive  and  absolute  cut-out  for  either 
series    or    constant-potential    arc    lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc  lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 


MAIN   OFFICE   AN 


SEND  FOR  BULLETIN    1006. 

d  factory,  FORT  WAYNE,  INDIANA, 


ROCKWOOD'S  PATENT 
COMPRESSED 


ADVANTAGES  OF  THE  PAPER 
PULLEY. 

(An  additional  Point  of  Merit  eacti  issue  in  this  spa< 


(No.   I.)    ADHESION   OF  THE  BELT. 


This  is  the  chief  merit  of  the  paper  pulley,  in  which  it  exceeds  an  iron 
pulley  in  the  proportion  of  four  to  one;  a  wooden  pulley  tWo  to  one.  Tests 
made  by  the  Franklin  Institute,    Philadelphia,   show  the   following    results: 


Transmission.. 
Tension 

Width 

Diameter 

Contact,  90"  on 


"°"  rVm'hs  !  u'mi  ,,(i";tl  tension  ox  ben. 


I'll  pIT 

Iron  160  lbs.  1 

Paper  89  lbs.  j 

Iron  12  in.  i 

Paper  3  In.  | 

Iron  li  in.  I 
Paper  24  In. 


.for  equal  transmission. 

for  equal  transmission. 

for  equal  tension. 


1"  Paper  equals  ISO*  on  36"  Iron. 


PAPER  PULLEY. 


Catalogue. 


_  Rockwood   Sales  Department, 
330  South  Pennsylvania  Street, 
Indianapolis,  U.  S.  A. 


6,000  partly  finished  sizes, 
varying  in  minutest  fractions, 
in  stock. 
Hubs  any  shape,  any  position. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  track 
mark  "ELECTRA." 

x-*~x~x~x~x~x~x~x~x~x~x~:< 


UNEQUALLKTIN  QUALIJ 

AND  EmciEjaci' 


^STEADY 
J^LLIANT^LIGHT. 


HUGO  REISINGER 11  broadway  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


i**»*  wvww*.*vw*.**.**.*w*.*v*.*vw 


PERFECT 

iNTiNG  Plates 

|by  every  process. 

Mi GNING  and 
TRATING 
or  specimens. 

11U  rNGRAVIING6"/2 

|ll  Llectrotypingv! 
|arborn  ST 


B 


ECKEJLC 

rOTHEKO 


Manfrs.  1 
of  the 
well 
known 


39-43 
W.  WASHINGTON  ST 
CHICAGO. 


"Pen-- 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR   DESCRIPTIVE  CIRCULAR   AND  PRICE  LIST. 


REPAIRS  t?ieIuoySisnIIe.c:  National  Electric  Company's  Machines. 


'The  Fibre-Graphite  Commutator  Brush, \ 

lU.  S.  and  Foreign  Patents.)  ■ 


(U.  S.  and  Foreign  Patents.) 

J  Ho  Sparking  Under  Varying  Load. 

\  No  Wear  on  Commutator. 

t  No  Shitting  of  Quadrant. 

t  80  per  cent.  Pure  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

! Holmes  Fibre -Graphite  Mfg.  Co., 

i       6155  Wakefield  St..  Germanlown,  PHILADELPHIA. 


COMMUTATOR  if 


\ 


msmsg&vmsiSMm 


S-E-l 

Is  the  name  of  the  instrument  we  make 
for  switchboard  use.  Fully  guaranteed. 
Always  correct.  Specify  them  in  your 
next  order. 

Send  for  descriptive  catalogue  and  prices. 

S.E.I.C0.J 


Syracuse,  N.  Y. 

39  Cortlancit  St..  New  York. 
'70  Summer  St.,  Boston. 


«   152-154  Lake  St. 

CHICAGO,  ILL. U.S. A. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 

American  Battery  Co 

— ; 

Chicago  Ins.  Wire  Co 

iii 

Foote,  Pierson  A  Co 



Kusel,  D.  A.,  Tel.  &  Elec. 

PaisteCo.,  H.  T 

ix 

Standard  Tel.  A  El.  Co. . . 

xvi 

Amer.  El.  Specialty  Co.. . 

X 

Chicago  A  Alton  K.  R.... 

xii 

"For  Sale"  Advs 

xii 

Mfg.  Co 



Paragon  Fan  A  Motor  Co. 



StandardUnderg.CableCo. 

i 

Amer.  El.  Telephone  Co. . 

XV 

C.  &N.  W.  R.  R 

XVI 

Ft.  Wayne  El.  Wks.,  Inc.. 

ii 

Leather  Preserv.  M.  Corp. 



Partrick,  Carter  A  Wilkin; 

Sterling  A  Son,  W.  C 

xiii 

Amer.  Reflect.  A  Ltg.  Co. 

ix 

Chicago  Rheostat  Co 

xi 

Franklin  Eng.  A  Elec.  Co. 

iii 

Leclanche  Battery  Co.... 

xiii 

Peru  Elec.  Mfg.  Co 

ix 

Sterling  Varnish  Co..  The 

ix 

Amer.  Steel  &  Wire  Co.   . 

i 

Clay  Elec.  &  Mfg.  Co 

xi 

Fuller  Co.,  The 

XX 

XVII 

Phillips.  Eugene  F 

XI 

Stewart  Electrical  Co 



Amer.  Wov.Wr.  Brush  Co. 
Arnold  El.  Power  Sta.  Co. 

ix 
xvi 

Cling-Surface  Mfg.  Co 

Colorado  Lamp  Co 

Cornell  Machine-Co 

vi 

xi 

xvii 

General  Electric  Co 

General  Elec.  Repair  Co.. 

viii 
xi 

Lindsley  Brothers  Co.  . . . 

Little,  O.  C.  Pullev  Coat'g 

Co 

Xlll 
XX 

Phillips  Ins'd  W7ire  Co.... 

Phoenix  Glass  Co 

Phosphor-Bronze  S.  Co.. 

XI 

i 

xvii 

Stilwell-Bierce  A  Smith- 

Vaile  Co xii 

Stow  Mfg.  Co 

xiii 

xi 

Couch  A  Seeley  Co 

Cutler-Hammer  Mfg  Co.. 

xiv 
xi 

X 

Lombard  Water  Wh.G  Co. 
Lynn  Incand.  Lamp  Co.. 

xi 

Priugle,  Wm.T 

ix 
i 

Stromberg-Carlson      Tel. 

Mfg.  Co 

Sturtevant  Co.,  B.  F 

General  Inc.  Lamp  Co  — 

XIV 

Ball  Engine  Co 

xvii 

Cutter  Elec.  A  Mfg.  Co ... . 

l 

Magers.  J.  B 

xiii 

Swarls  Metal  Refin'g  Co . . 

:: 

Gordon  Batten'  Co 

X 

Manhattan  Elec.  Sup.  Co. 

V 

Rawson  Electric  Co 

Reisinger,  H  ugo 

Barnett  Co.,  G.  &  H 

Baux,F.  A 

XX 

Dayton  Globe  Ir.  Wks.  Co. 
Dearborn  Drug  A  Ch.  Co. 

xvi 
ix 

Great   Western  Smelting 
Hamlin,  Geo.  R 

xii 
xii 

Manross,  F.  N 

Matthews  A  Bro.,  W.  N.. 
MclntireCo.,  The  C 

xii 

iii 

XX 

Texas  Arm  &  Pin  Co 
Torrey  Cedar  Co 

xiii 
xiii 

Belden-Larwill   Elec.    A 

Dixon  Crucible  Co.,  Jos.. 

xvii 

Hart  A  HegemanMfg.  Co. 

vii 

McLennan  &  Co.,  K 

X 

Rockwood  Sales  Dept 

ii 

United  Corresp.  Schools. . 

XX 

Mfg.  Co 

T 

Dunn-Martin  Electric  Co. 

xii 

Hobart  Elec.  Mfg.  Co 

i 

X 

Bert  hold  A  Jennings 

Xlll 

Hodge- Walsh  El.  Eng.  Co. 

xii 

Meyrowitz,  E.  B 

xi 

Valentine- CI  ark  Co 

Xlll 

Besly  &Co.,Chas.  H 

XX 

Eagle  Electric  Works, 



iii 

Mica  Insulator  Co 

X 

Varley  Dupl.  Mag.Co 

XV 

Bisse"l  ACo..  F 

XV 

Eagle  Paint  A  Var.  Wks.. 

XI 

Holophane  Glass  Co 

Miscellaneous  Advs 

Xll 

Sargent  A  Lundy 

Xll 

Vought,  M.  I 



Bossert  El.  Const.  Co.... 

XL 

xiii 

Eastern  Elec.  Cable  Co.. . . 
Edison  Decorative  A  Min- 

XI 

xiii 

Modern  Tel.  A  Supp.  Co. 
Monon  R.  R 

XV 
XV 

Sawyer- Man  Elec.  Co 
Schiff,  Jordan  A  Co....  .. 



Vulcanized  Fiber  Co 

XX 

Bradv.  T.H 

Bryan  A  Humphrey 

Montauk  Multip.  Cable  Co 

i 

Schwalm  Co.,  Geo.  F 

xii 

Wagner  El.  M  fg.  Co 

Vll 

Illinois  Insulated  Wire  Cc 

v 

MunsellACo.,  Eugene... 

X 

S.  E.  I.  Co 

iii 

Walsh  s  Sons  A  Co 

XII 

Buckeye  Electric  Co 

Xll 

Indiana  Rub.  A  Ins.  W.  Co. 

i 

Murrav  A  Co.,  Jas.  J 



Shelby  Electric  Co 



Ward  Leonard  Elec.  Co.. 

Xll 

Burnley  Batt.  A  Mfg  Co. 

■ 



Internat'lCor.  Schools... 

Xll 

Shultz  Belting  Co 



Warren  Elec.  M  fg.  Co 

XVI 

Electric  Appliance  Co 

X 

Iron  Clad  Resistance  Co.. 

i 

National  Carbon  Co 

IV 



Carv  Spring  Works 

Central  Electric  Co 

Electric  Storage  Batt.  Co. 



National  India  Rubber  Co. 

1 

Electrician  Pub.  Co 

xix 

Jeffrey  Mfg.Co 

XVII 

Naugle,  Holcomb  &  Co 

xiii 

Simplex  Elect'al  Co.,  The, 

i 

Western  El.  Supply  Co... 

xiii 

Emerson  El.  Mfg.Co  , 
Ericsson  Telephone  Co.  . 

IX 

Johnston,  Thos.  J 

Kartavert  Mfg.  Co 

XX 

New  York  Insul.  Wire  Co. 
Noblett,  E.  J 

IX 

Smith  Co.,  S.  Morgan... 
Speer  Carbon  Co 

xvii 
i,  xi 

Western  Tel.  Cons.  Co 

Westinghouse  Electric  A 

xiv 

Central  Tel.  &  Elec.  Co.. 

Chicago  Belting  Co 

i 

XV 

Kelley  A  Son,  Benj.  F.... 

xvii 

Non-Polarizing  Dry  Bt.Co. 



Spies  A  Company 

XX 

Manufacturing  Co  .... 

XVUl 

iv 

XX 

xvi 

Kentucky  Electrical  Co.. 
Klein  &Son,  Mathias 

ix 
xiii 

North  Electric  Co 

Northern  Elec  Mfg.  Co... 

ix 

Splitdorf,  C.  F 

Sprague  Electric  Co 

1 

x 

"tt  eston  Elect'callnst.  Co. 
White,  S.  S. ,  Dent.  M  fg.  Co 

1 

ChicFuse  Wire  &  Mfg.Co. 

Farr  Tel.  &  Con.  Sup.  Co. 

— 

Chic.House  Wrecking  Co. 





Kokomo  Tel.  A  EL  M.  Co. 

xiv 

Okonite  Co.,  The 

l 

Standard  Paint  Co 

X 

Worcester  A  Co.,  C.  H... . 

xiii 

F"  o  r   Class 

WESTERN    ELECTRICIAN 
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We  have  the  Largest  and  Most  Complete  Electrical 


l 


In  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  oar  experience. 


CHICAGO  EDISON  COMPANY, 


MARKI 


CHI 


THE  RAND,  McNALLY  BUSINESS  AT LAsl 


♦ 

t 


♦ 


♦ 
♦ 


IS   A   MONEY  SAVER, 


BECAUSE 


It   is   up-to-date   and  thus   enables  you   to   select   most   direct   Routes. 
I90O   edition   will   be    ready  about   February  OK*h  


For  30  Years  the  Standard  Authority. 

IT  IS  USED  BY  THE  DIFFERENT  GOVERNMENT 
DEPARTMENTS,  WHERE  ONLY  THE  BEST  WILL 
DO. 

Contains   what   you   need,   in  just   the   right   form.     You  can  afford   it  an- 
nually.   New  information  will  save  you  many  times  its  cost. 

IT  CONTAINS  ONLY: 

rVlAI=»S  of  every  State,  Canadian  Province,  Mexico,  Central  Amer- 
ica, the  continents,  and  of  other  localities  of  interest  to  business 
men.  Not  printed  from  old,  worn-out  plates,  but  the  latest  and  best. 
THE  LARGEST  CONTAINED  IN  ANY  ATLAS. 

ALPHABETICAL  INDEXES,  naming  towns 
(even  those  not  postoffices  or  railroad  stations),  and  tells  you  if  same 
are  on  railroad,  whether  postoffice,  money  order  office,  telegraph  sta- 
tion, and  names  of  express  companies  and  railroads  operating  to  each 
place.  Where  towns  have  no  regular  postoffice  it  tells  you  nearest 
mailing  point,  etc. 

Each  annual  edition  is  as  necessary  to  the  business  man  as  a  correct  chart 
is  to  the  mariner — it  will  keep  you  out  of  the  slough  of  uncertainty. 


RAILROADS  BUILT  IN  THE  U.  S. 

Since  1899  Business  Atlas  was  published,  4,500  miles. 

"      1898       "  8,699    " 

"      1897       "        ' 10,860    " 

"      1896       "        "       "  "  12,927    " 

"      1895       "        "       "  "  14,849    " 

?  ?  DOES  IT  PAY  ?  ? 

to   use    old  atlases  when  ONE  new  railroad  will  enable 
you   to   save   more  than   the  price  of  an  up-to-date  book? 

MANY  FIRMS  HAVE  THOUGHT  SO, 

but,  sooner  or  later,  loss  of  time  and  money  has  taught 
them   otherwise. 

Save  unpleasant  afterthoughts  by  a  little  forethought. 


Prices,  Full  Canvas  Binding,  $7.50;  Half  Morocco,  $10.00.    F.  0.  B.  Chicago  or  New  York. 


I    160-174  ADAMS   ST., 
♦  CHICAGO. 

♦ 


RAND,  McNALLY  &  CO., 


142  5th  AVENUE, 

NEW  YORK. 


columbia 

Carbons 


for 
enclosed 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 


NATIONAL  CARBON  COMPANY, 


1 198  West  Madison  Avenue, 
CLEVELAND,  OHIO. 
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A  PERFECT  WIRE. 


A  MAN 


There  are  about  as  many  perfectly 
satisfactory  insulated  wires  in  the 
market  as  there  are  thumbs  on  a  one- 


armed  man.     Okonite  is  that  one. 


A  cheap  insulated  wire  may  give  satis- 
factory results  for  a  time,  but  sooner 
or  later  it  will  fail.  Then  it  is  a  case 
of   duplicating    the    original    cost    by    repairs 


EXPENSES 


A  KINK 


Poorly  made  wire  will  not  stand  kink= 
ing.  Okonite  will.  The  rough  usage 
given  where  constant  changes  are  nec- 
essary will  wear  out  any  wire  in  the  market  except 
Okonite. 


CENTRAL  ELECTRIC  GO.,, 


GENERAL 

ELECTRICAL 

SUPPLIES. 


264-270  FIFTH  AVE., 

CHICAGO. 


WE  CARRY 

ONLY  THE 

BEST. 


Makes  no  noise — makes  light. 

Throws  no  shadows. 

No  complicated  mechanism. 


Made  like  a  bicycle— solid. 
Powerful  mechanism. 
Easily  trimmed. 


No  sliding  contacts. 

Burns  minimum  of  150  hours. 

No  alignment  necessary. 


': 


Our  catalog  will  interest 
lamp  users — May  we  send 
you  one  ? 


■THE- 


BELDEN-LARWILL 

Electric  &  Mfg.  Co., 


FT.  WAYNE,  IND.,  U.  S.  A. 


FRED  H.  AL»ES,  Pies.  J.  SEISEKOWICH,  Secy,  and  Treats. 

ILLINOIS  INSULATED  WIRE  CO., 


High -Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET 
JV^'W    YORK. 


1,000,000  sold  during   the 
past  twelve  months. 


riesco  Dry  Battery. 

Acknowledged  ;the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size,  2^x614 

We  make  all  sizes. 


Telephone  Receivers. 


Hard  Rubber,  each $1.25 


Battery  Zincs. 
"We  have  purchased  the  plant   of  the  Carr 
Metal  Company  and  can  furnish  the  Carr  com- 
posite zincs  in  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Trice $6.00 

We  make  a  number  of  different  styles. 


Telephone   Outfit, 
No.  14, 

With  our  high-grade  car- 
bon transmitter,  which 
will  be  s^nt  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
co  Dry  Battery,  $9.00. 


Alarm  Clock  Outfit,  No.  1%. 


Price,  Outfit 
"       Clock  only, 


Pony  Telephone  Receiver. 


Retail  price,  90  cents. 


Dittmar  Pocket  Bat- 
tery Gauge. 

"Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  S3.S0. 


Desk  Telephone   Outfit, 
No.  n. 


.$9.00 


We  make  a  dozen  differ- 
ent 'telephone  Outfits. 


Iron  Box  Bells,  No.  07. 


2H.3,  3H  and  4  Inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities.       pnf  a]  Ariyip    Wft     \  \ NAW   Rpflllv 

WE  MANUFACTURE  a  large  percentage  of  the  goods  found  In  our  catalogue.  lldUUUgUB   llU.    1  1         IlUH    ACdUj. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

JVEJ^W    YORK. 
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JAHESBUBO,  N-  J.,  UM1-M. 
Befon  these  belts  were  run  as  tight  as  ilddie  wirings.    Now,  hov- 

earlt-inob  it-li.  18  it.  centers,  bai  i.  Inoh  >)ark.   tin.'  middle  n-in<-h  belt,  ion. 
■■*nter>i,  h  .-  iMncfc  >laek    tin-  (unit  I'IdcJ)  belt,  13  ft.  centers,  iiu-.s  lUnoh  shu-k.    The;  run 

till-  way  every  day.     t'lliiK-Siirface  does  nil  you  claim  for  it. 

E.  V.  rKOST.  Chief  Engineer  state  Kefoi-iu  School. 


THESE  BELTS 

ARE  FULL  OF 

(Jung-Surface. 

Write  Us  About  It. 

Cling-Surface  Mfg.  Co., 

177-182  Virginia  St., 

BUFFALO,   N.   Y. 


Chicago  8ranch,       •       225  Dearborn  St. 

New  York  Branch,     ■     •     263  Broadway. 

New  England    Branch.    170   Summer  SI, 

Boston. 


„   .  „„       „     „  .  ELKHART.  IND.,  1-2-1900. 

We  Imw  i  Inik'-Surlace  in  use  m  adoulilo  21-inch  holt,  on  Hi-Inch  driver,  26-Inch 
drlverpulley,  87  ft. centers.  Before  using  Cliutr-Surface  had  to  run  belt  tlpht  as  fid- 
dle stilus.  1  Imd  Imrj  work-  to  induce  my  engineers  to  leave  tlie  slack  in  as  the  load 
came  -oi.  bat  they  let  it  alone  now  and  never  have  a  hot  box.  which  was  freoueiit  be- 
fore. The  belt  is  transmitting  fully  Ullo  H.  P.  HOME  KLEUTRIC  I.HIHT  A-  I'UWEK  Co. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


Annunciators. 
(  lentral  E  eel  ■  ■    Co. 

■  ■■■  <  o. 
Manhattan  Elec.  Supply  Co. 
Partrlck,  Carter  a  wiikins. 

|  .       ;        , 

Western  Blec.  supply  Co. 

Arc    Lamp-. 

Kelden-LnrnlU  Bl.  A  Mf.  Co. 
i  .-in  ral  Eleci  rlc  <  io. 

Ft   VVai  i"-  ri'''   \\  us..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Siemens  A  HaiskeElectricCo. 

of  America. 
IVes'ern  Electric  Co. 
\\  i  •'•  rn  Elect.  Supply  Co. 
Westlnghouse  El.  a  Mfg.  Co. 
Batteries  and  Jars. 
Burnley  Mattery  ,v  Mfg.  Co. 
Central  Electric  Co. 
Ed  I  son  Mlg.  Co. 
Electric  Appl'anceCo. 
Federal  Battery  Co.   f 
Gordon  Mattery  Co. 
Leclancha  Battery  Co.,  The. 
Manhattan  Elec.  Supply  Co. 
National  Carbon  Co. 
Non-l'olarizmg  Dry  Pai.  Co. 
Peru  Blec.  Mfg.  <  o. 
\\  i.-stern  Electric  Co. 
Western  E'eet.  Supply  Co. 
White,  s.  S  .  Dent.  Mfg.  CO. 

Bells. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wiikins. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
It. -n  Dressing. 

i  inlcago  BehtnK  Co. 

t  line-Sur  ace  Mfg.  Cn. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting:. 

i  IblCSgq  Bellini:  t  o. 

I  i   cagd  House  wrecking  Co. 
Leather  Preserver  Mfg.  Corp. 

.shultz  Belling  CO. 

Blowers. 

Fuller  Co..  The. 

■  .  ant  Co.,  B.  F. 
Books,  Electrical. 

Bnhier  Publishing  Co. 

Electrician  Publishing  Co. 

Hyde  a  Co  ,  w.  II. 
Brushes. 

,\nu-r.  Wov.  Wire  Brush  Co. 

Backer  Bros. 

i  vutrai  Electric  i  'o. 

(r'tieral  Electrical  Repair  Co. 

B<. hurt  Elec.  Mfg.  t'o. 

Holmes  (•  Ibre-Graphile  Co. 

H  esiern  Elect,  supply  <  'o. 
Itrush  Holders. 

<iav   Electric  A   Mfg.  Co. 
Burglar   Harms. 

t  .;ni  rui  Electric  l  !o. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  <'o. 

Partrlck,  Carter  A  wiikins. 

Western  Elect.  Supply  t  !o. 
Cables  fRee  [nsulaied  Wire*.) 
Cables,  Electric  see  Insu- 
lated \\  In  ■>,<  opper.Sheet 

imd  liar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

central  Electric '  !o 

i  !blcago  insulated  fl    ■  Co, 
a  Eleci  i  Ic  i  a  Me  Co. 

General  Blectr  c i  o, 

Manhattan  Elec.  Supply  Co. 
New  York  liiri.  Win-  t  to. 
Simplex  Electrical  i  to. 
Standard  Underground  I '.  i  !o 
Western  Elect.  Supph  I  !o, 
CarbonSfPotnts  A.  Plates 
■ 
i  blcago  i  'i  son  i  a 
i   ecti  Ic  appliance  '  p. 

.    In.:.   ATC  Lt,  «  '•■ 

Manhattan  Elec.  supply  Co. 

National  car i  i    i 

Lnger,  Hugo. 
Schlff,  Jordan  .v  Co, 
Speer  <  larbon  i  o 

\\  i-lrtii  Elect,  supply  Co. 

Chains. 

Jeffrej  Mfg.  i  to 

4  ircuit  HicakeiK. 

Cutter  Elec.  a  Mfg.  Co. 
\\  ard  Leonard  Blec  I  ". 
<  ojiI    A   Ashes    Handling 

II  ii  c  hi  n  fry. 
Jcffrej  Mfg.  i  •  < 

Coating  t'<>r  Pulleys. 

Little,  0,C    Pullej  «  oal  ■•■  Co 
Colls  and  Magnets. 

BplUdorf,  c.  f. 

Varlev  Duplex  Magnet  Co. 


<  olorillg  I  1  ne.    Lamp- i. 

Webster  Chemical  Co. 
Compound. 

Asbmore  A  t'o.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little.  O.C.,  Pulley  CoafgCo. 

McLennan  A  Co..  Is  . 

Standard  Paint  i'n. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
« ond  ii  i  i  and  <  lull  >. 

t  unirai  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Eiect.  Supply  Co. 
(onnectnrs  and    Termi- 
nals (Patent). 

Mclntire  Co..  The  P. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodee-Walsh  Elec.  Eng.  Co.  - 

Northern  Elec  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

\\  estern  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Brvan  A  Humphrey. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros   A  Co. 

Siemens*  HaiskeElectricCo. 
of  America. 

Sprasue  Electric  Co. 

Wajrner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  Elec.  A  Mfg.Co. 
i  opper. 

Besly  A  Co..  Cnas  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 
Be>lv  A  t'o..  tints.  H. 
i      Central  Electric  Co. 
1      (iilca^o  Fdlson  Co. 

Chicago  Insulated  Wire  Co.      | 

Electric  Appliance  Co. 

General  Electric  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

Okontte  Co..  The 

Partrlck,  Carter  A  Wiikins. 
Phillips  Insulated  WlreCo. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Correspondence  Wehflols 
Elec.  Engineer  corr.  Inst. 
Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
Cross- Arms,     Pins     and 
ItracketH. 
Brady,  T.  II. 

t  leutral  Electric  Co. 

Ceutral  Mfg.  Co. 
BlectTlC  Appliance  Co. 
Fowler.  John  II. 
Leavltt,  R.  II. 

Mager,  J.  Ii. 

Manhattan  Elec.  Supply  Co. 
Nuii-le,  Ilolcomb  A  Co. 
Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

U  .."-tern   Elect.   Supply  Co. 
Cut-OutH  and    Switches. 
i;«-isM-rt  Elec  Const.  Co. 
central  Electric  I  !o. 
i  ihicago  Edison  Co. 
Chicago  House  w  recking  Co. 
Cutter  EL  a  Mfg.  Co. 
Electric  Appliance  I  !o, 
Emerson  Bl.  M  rg,  '  lo, 
Foote  Plerson  a  <  !o. 
Ft.  Waj  ne  Elec,  wks.,  inc. 
General  Elec.  Co. 
'  Feneral  Inc.  Arc  Light  Co. 

Mart  A  Hegeman  M  f^   Co. 
Manhattan  Elec  Supply  Co. 
Meyrowltz,  E.  it. 

Palste  Co.,  II.  T, 

Pern  Elec.  Mfg.  Co. 

Sehlir.  .Ionian  A  t '... 
Siemens  a  Halske  ElectrlcCo. 

of  America. 
Wagner  Elec.  Mfg  Co. 
\\  estern  Electric  Co. 
\\  estern  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 


Cuts. 

Franklin  Eng.  &  Electro  Co. 
Dynamos  and  motors. 

Baux,  V.  A. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Eagle  Electric  Works. 

Eltiridge  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro..  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

SiemensA  HaiskeElectricCo. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Brvan  A  Humphrey.    - 

Hodge-Walsh  Elec.  Eng.  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote   Plerson  A  Co. 

General  ElecirlcCo.       , 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Palate  Co;,  H.  T. 

Partrick,  Carter  &  Wiikins. 

Queen  A  Co. 

Schlff,  Jordan  &  Co. 

S.  E.  I.  Co. 

S  emens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Clay  Electric  A  Mfg.Co. 

Dunn-Martin  Electric  Co. 

Elbridge  Elec.  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McInllreCo.,TheC. 

Partrick,  Carter  A  Wiikins. 

Pringle.  Wm.  T. 

spies  A  Company. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

General  ElectrlcCo. 
Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 
Engines.  Gas. 

Cornell  Machine  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Fan  Outfits. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Emerson  El.Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.   Supply  Co. 

Paragon  F'an  Motor  Co. 

Roth  Bros.  A  Co. 

SrhllT,  Jordan  A  Co. 

SiemensA  Balske  ElectrlcCo. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

\\  cstinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vuicanl/.ed  F'lbreCo. 
Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  El.  A.    Comh'n. 

t  '.nt mi  Electric  Co. 

Western  Elect.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Mclntire  Co..  The  C. 
Fuse  Wire. 

Central. Electric  Co. 

Chicago  Fuse  WireA  M£g.Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Elec'ric. 

CentrarElectflc  Co. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 
^•kneral  ElectrlcCo. 
^■Jlanhattan  Elec.  Supply  Co. 

Matthews  A,  Bro.,  W.  N. 

Partrlck,  Carter  A  Wiikins. 

Peru  Elec.  Mfg.  Co. 

Schlff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Elec  rical 

Glassware. 

Central  Electric  Co. 

Holopbane  Glass  Co. 

Murray  A  Co  ,  Jas.  J. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas  II. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Igniters,  Gas  Engine. 

Elbridge  Elec.  Mfg.  Co. 
Insulators   and  Insulat- 
ing Materials. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  WreckingGo. 

Chicago  Insulated  Wire  Co.      | 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlie  Co.. The. 

Palste  Co.,  H.  T. 

Partrick,  Carter  A  Wiikins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schlff,  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insnlated       Wires     and 

Cables -Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

tii  lea  go  House  Wrecking  Co. 

( 'hieago  Insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Mniilph.  cableCo. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,The. 

Partrlck,  Carter  &  Wiikins. 

Phillips,  Eugene  F. 

Phllli  is  Insulated  Wire  Co. 

Roehllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect,  supply  co. 
.function  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 


Lamps,  Incandescent. 

Buckeye  ElectrlcCo. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  hiectrlc  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Lynn  Inc.  Lamp  Co. 

Manhattan  Elec.  Supply  Co. 

Sawver-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinehouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
.Magnet  Wires. 

(See Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H, 

Robertson  A  Sons,  Jas.  L. 

Stihvell-Bierce  Smitb-Vaile, 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Central  Electric  Co. 

Munsell  A  Co.,    Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  fo. 

SiemensA  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See   Dynamos  aud 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sous,  Jas.  L. 
Paints. 

Central  Electric  Co. 

Cling  Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Plai  inum     Bough  t     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Rennin-rCo. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  AStittCo. 

F'owler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrizo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co, 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.Co. 
Pulleys, 

Roekwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amur,  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs, 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Elect  Ic  Co. 

Gen']  inc.  Arc  Lt.  Co. 

Iron  Clad  Res_jtance  Co. 

Spies  A  Company, 

Wrard  Leonard  Elec.  Co. 

WestlnghoiseEl.  &  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 


Second-Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  A  hro..  W.N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Sneaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wiikins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross.  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereoptieons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Mectrlcal  Works. 

Central  Elec  tic  Co 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co..  F. 

'  entral  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Pierson  A  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

K  usel,  H.  A. .Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Modern  Tel.  A  Supply  Co. 

Noblett.  E.  J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.  M.Co 

Swedish-American  Tel.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathias. 
Toys,  Electrical. 

Dunn-Martin  ElectrlcCo. 

Elbridge  Elec.  Mfg.  Co. 
Transformers. 

Central  Electric  Co. 

Ft.  Wayne   Elec.  Works,  Inc. 

General  Electric  Co. 

SiemensA  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Tracks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turbine  <St  Wa'erWheels. 

Dayton  Globe  Iron  Works  Co. 

Leffel  A  Co.,  Jas. 

Smith  Co..   S.  Morgan. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co  ,  Chas   II. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Woodwork,  Elect  rical. 

Bissell  A  Co..  F. 

Noblett,  E.  J. 
X-Ray  Ouifl's. 

Ceutral  Electric  Co. 

Queen  A  Co. 

Splitdorf,  C.  F. 


F~or-    Alphabetical     li-tcl«frx    of    Advortl»err»»nt«    S«>*»    P«e«    ■■■- 
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WHY  WE  SELL  SO  MANY 

SINGLE-PHASE  A.  0.  MOTORS. 

-v. 

yt3al!i  SiWiit  .rft'luminatmcj  and  Jt-mmX  ^l>m|iaiw, 

H  w.  OlLTON.  Tkuuiw  .wi  !n«i  Mu^.i 


^.tg^frBS]       Dsc.  16.  th.  1899. 

VTa^nsr  Elsctrlc  Mfg.  Co., 
Mr.  A.  H.  fcustard. 

IJ3W  Xor!:  City. 
Dcsir  Sir:-  » 

Tha  starting  switch  on  the  end  of  the  4  h.  n.  motor  that  wa 
have  here  Is  in  such  bad  shape  that  the  motor  will  hardly  run.  Will 
you  please  send  ne\?  contacts  throughout.  The  jaws  and  the  bledc  cf  the 
switch  are  very  badly  burned. 

This  motor  has  been  in  ODsration  two  vears  now  and  has  not 
given  the  slightest  trouble  in  anywav.  ft  runs  all  the  oressoa  in  the 
Courier  ofrice  and  has  cost  nothing  for  repairs  nor  failed  to  carry 
any  load  that  could  be  put  on  it.  It  will  stert  all  the  presses  froai 
a  standstill,  or  if  the  load  proves  too  nea*,  will  rip  the  D!:i.ts  off. 
It  costs  about  as  much  to  ooerate  it  as  the  repairs  on  the  gas  ensine 
in  the  other  printing  office  cost. 


Yours   truly 


j^V*^^ 


WRITE  FOR  BULLETINS  24,  26,  32  AND  35.  f 

WAGNER  ELECTRIC  MFC.  CO.  f 

CENERAL  OFFICES  AND  FACTORY-ST.  LOUIS,  U.  S.  A.  % 

BRANCHES— New  York,  Boston,  fan  Francisco,  Philadelphia,  Chicago,  City  of  VexFcn,  Balti-  -J. 

more.      Foreign  Dept..  Havemeyer  Building,  New  York  City.  T 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


THE 


Has  ample  carrying  capacity. 


HART 


l-AHD-l 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


Harta^Heceman 


99  HIGH  ST.,  HA.R" 


NN. 


S.  K.  C.  Hot  Wire 
Voltmeters. 


portable  type.  ACCURATE  and  USEFUL  on 
EITHER  ALTERNATING  or  DIRECT  CURRENT 
CIRCUITS. 

Switchboard  and  Portable  Types. 

Entirely  non-inductive. 

Not  affected  or  disturbed  by  extraneous  mag= 
netism  or  currents,  or  by  changes  of  tem- 
perature of   surrounding  air. 

Absolutely  dead-beat.  Can  be  kept  in  con- 
stant calibration. 

Send  for  Bulletin  108,  giving  full  description  of  S.  K.  C. 
HOT  WIRE  VOLTMETERS  as  well  as  S.  K.  C.  HOT  WIRE 
AMMETERS. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


flANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  Qenera!  Supplies. 


LONDON, 

79  Coleman  Street,  E.  C,  and 

North  Woolwich,  E. 


ANTWERP, 
33  Rue  Boudewyn 


PARIS, 
46  Avenue  de  Breteull. 
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THE  GENERAL  ELECTRIC  COMPANY'S 
RAN  MOTORS 


1900  MODELS 


Now    Ready    for    Shipment 

CATALOGUE   UPON   APPLICATION. 


MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE,  MONADNOCK  BUILDINC. 

Sales  Offices   in  All   Large  Cities. 


t 

♦ 

I 
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Dearborn 


Drug;    and     Chemical     Works, 
Laboratories— Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

IO,000   Boiler   Feed   Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,    ILL. 


READY  FOR  THE  MARKET. 

"PE3ICO,"  the  new  style  Creole  rosette.   lu- 
ll g  illation  perfect,  lone  fuse,  superior 
in  every  detail. 

J  Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


This  Trade-Mark  &!?»?.:  £i°ie£» 

Branches,  Edison  Cut-Outs 

3«  Guarantees  Satisfaction 

Switches,  etc.  ... 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


har!ce?ved  BULLETIN  No.  3005? 

REDUCED   PRICES  ON 

"STANDARD"  HIGH-GRADE  KNIFE  SWITCHES 

SPECIALLY  DESIGNED  FOR  FINE   SWITCHBOARD   USE. 

The  Emerson  Electric  Mfg.  Co St.  Louis,  Mo. 

Sterling  Extra  Insulating  faraii 

THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 

WE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 

TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lots.  16  C.  I'..  17  cents:  32  C.  P.,  SS5  cents; 
F.  O.  B.  Owensboro. 


JL 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  324  Dearborn  St.,  Chicago. 


MANUFACTUKKD  BT 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


REFLECTORS! 


SILVER-PLATED 

MIRROR 

REFLECTORS 

FOR 

INCANDESCENT 

CLUSTERS. 


Made   in  many  sizes  and  styles.    Trimmed 
with  prisms  if  desired. 


"We  also  manufacture 

Silver  and  Opal  Glass  Inverted  Double  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres, 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO.  ILL.,  U.  S.  A. 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 


OUR  QUALITY  IS  PARAMOUNT. 


% 


fi)»Ii;il!ilBii 


AMERICAN 


",i""""*,r"^,  ^^ 


%gmmmigu»Msm 


AMERICAN  "C." 


Woven  Wire  Brushes  of  every  description.  Quality  first,  last  and  always. 
We  make  but  one  grade— THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PRICE,  HIGH  QUALITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  St.,  New  York. 


BRANCHES:]  320  Dearborn-  stp 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  m^isqn.  « 

GENERATORS    l-2  K-  w-  t0  l50  Ka  w-'  Belted  and  Direct-Connected  Type. 
— — Spherical.    Steel.    Invert. ble.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY   EQUIPMENTS  A  SPECIALTY. 

orrinro*     Northern  Eneinei  ring  Co., 
UTNuto  /     39  Coitlaudr.  St.,  N.  w  York. 


The  Northwest  Knar's  Co., 
St.  Paul,  Minn. 


E.  &  w.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  KlecTlcal  Co., 
Los  Angeles,  (.al. 


Chicago— Northern  Electrical  MfgCo.. 
939-940  Monadnock. 
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An  Impregnable 
Kopje 

Is  the  position  you  will  hold  if  you  use 
Packard  Lamps.  We  send  booklet.  Paren- 
thetically, we  are  the  makers  of  Eaco  tape, 
put  up  in  tin  boxes. 


A  COMMUTATOR  NECESSITY! 


ELECTRIC  APPLIANCE  COMPANY,  Chicago, 

America's  Largest  Electrical  Supply  House. 


GrJM.TT.S 


TftMitrin  \'\ '  1 '  i' iiTniME  "f 

50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  SampU  Stick. 


Name  . . 
Address  . 


The  only  article  that  will  PREVENT 
orABKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
009  Title  and  Trust  Bldg.,      CM1CAQ0.  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  120  Cortlandc.         Rheostats  and  Brushes. 


INDIA    0.   AMHER 


m 


IN   AMY  SHAPE  OR  PATTERN. 


EMPIRE  |    MIC 

INSULATED       J%£        COMPOUND 
Cluths  ami  Papers.       **iyf  ^uneouaiieii. 

Eu&encMunsell&Co.  Mica  Insulator  Co. 

2isw,iii-rst.i\e»v  York  S-  Chicago.  U7i«keSt. 


>perfectO 


INSULATOR 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


C?e\       Tel.  3346  3Sth  St. 


*  CARY  SPRING  WORKS,    77 

240  and 242  West  29th  St.,  > 
New  York  City.  [ 

.Var.'jfaciurers  of 

&  WIRE  and   SPRINGS     i 

\s-Jz  of  all  kin^s.  "\> 


PAINT 
EVERYTHING 
WITH 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


CORDON  PRIMARY  CELL. 

For  Onen  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  o.i  the  Market. 

Id  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAIH:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera-" 
tion;  cleanest;  notfreezlng-at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  l  cell.  300 
ampere  hours;  for  No.  •  oe!l, 
125  ampere  hou's;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit  .65  to  ,Vb 
volt.    Send  for  circular  and  price  list. 

GORDON  MATTERY  COMPANY, 

504  Broadn-ay,  New  York. 

Western  Representative, 
George  W.  Patterson,  1533  Marqiietie  Bide.  Chicago,  1IL 


THE  NAME 


LUNDELL 

is  a  synonym  for  all  that  is 
best  in  Electric 

Motors 


They  give  the  best  service  for 

LIGHT,  VENTILATION  and 
POWER. 

Send  for  catalogue  0358.   In- 
quiries promptly  answered. 

ADDRESS 

Sprague  Electric  Co, 

GENERAL  OFFICES: 

527-531  West  34th  Street, 
NEW  YORK  CITY. 

Chicago  Office,  Fisher  Building. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  B 

572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK.  I 

Switches,  Motors,  Underground  Apparatus,  8 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  S 

■     CHICAGO    OFFICE-..,  M4BTIN     I      MKIIII     f!fl  ■ 


CHICAGO    OFFICE- 
1012-13    MONADIMOCK 


February  10,  1900 
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rilANK  N.  PHILLIPS,  P«E«IDINT. 
0.  H.  WAGENSEIL,  TncAaunEn. 


EUGENE    F.    PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLIPS,  Vicc-PNC* 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

\  I     I    /  PROTTDESrCE,  B.  JL  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE.  - 

New  Yoek  Stoke.  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.   I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK   WIRE" 


m^^m^m^k- 


All  sizes  of 
m  Stranded  and  Flex- 
ible Wire  and 
Cables  with 
CI  *  rk '  s  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  In  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  "We  guarantee  our  insulation  wherever  used. 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


-63  Hampshire  Street, 

BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  R  ted  C'ndle  Power.     Exjct  Efficiency 

0  dered.     Long  Life.     Low  in  First  Cost.  Cheapest  i  1  (he  Aggrenate. 
Send  for  Price  List.  THE  COLORADO  LAViP  CO.,  Denver,  Colo 


List  of  Practical  1 0-Cent  Books. 

Ho.    1.    How  to  make  a  Dynamo. 

No.    2.    How  lo  make  a  Telephone. 

No.    3.    How  lo  make  an  Electric  Motor. 

2Jo.    4.    How  to  make  a  Storage  Hattery. 

Xo.    5.    How  to   make  a   Wlmshurst  Electric 

Machine. 
Ho.    6.    How  to  make  a  Magneto  Machine. 
No.    7.    How  to  make  a  "Medical  Induct  ion  Coil. 
No.    8.    How  to  make  n  Pocket  Accumulator. 
Ho.    0.    How  to  make  a  Plunge  Hattery. 
No.  10.    How  to  make  a  Voltmeter. 
No.  ll.    How  to  make  a. Galvanometer. 
Ho.  12.    How  to  make  a  Hand  Dynamo. 

These  hooks  are  illustrated  and  tbe  price  is 
only  10  cents  each,  postpaid, 

BUBIER   PUQUSHINC  CO., 

Lynn,  Mass.,  P.  O.  Box  709. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
15  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg.,  -    Chicago. 


RHEOSTATS. 


AUTOMATIC  MOTOR  STARTERS. 

OVERLOAD  MOTOR  STARTERS. 
AUTOMATIC  PUMP  STARTERS. 

BELTED  ELEVATOR  STARTERS. 

AUTOMATIC  SPEED  REGULATORS. 


The  Chicago  Rheostat  Co.,  397-407  E.  33d  St.,  New  York  City. 


ial 


mp. 


Every 


We  have  just  put  on  the  market  a  special  very  low  priced  first-class  lamp, 
lamp  guaranteed.     Write  us  for  price  and  particulars. 

LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 

NATIONAL  CODE  STANDARD 

0.  K. "  Weatherproof  Wire. 

Slow-Burning  Weatherproof 
and  Slow-Burning  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


The  Vetter  Current  Tap. 

A  Tapping  Plug  and  Lamp  Socket  Combined. 


A  simple  and  safe  device  for  tapping  and  carrriDCr  the  current  from  any  electric  light 
fixture  to  Motors  Drop-lights  and  other  electrical  devices  WITHOUT  THE  LOSS  OF  LAMP 
IN  FIXTURE  Adapted  i  o  any  system  of  electric  lighting.  When  ordering,  state  what 
socket  Is  ueed.    Each  tap  is  packed ,  with  full  directions,  in  a  neat  box. 


E.B.MEYR0W1T2, 


MANUFACTURER 
and  PATENTEE. 


104  EAST  23d  STREET, 

NEW  YORK. 
ALSO  AT  125  W.  42d  STREET. 


6O4  Nicollet  Ave.,  Minneapolis.     360  St.  Peter  St.,  St.  Paul. 


3  Rue  Scribe,  Paris,  France. 


THE  "TEMPLE" 

Carbon  Brush  Holder 

GUARANTEED 

TO  I  90S  Commutator  )  iii„-r 

SAVE  |  75#  Brush  \  If  Gal. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

itisECless. 

Send  size  of  brushes  now  in  (  OA  TUttc'  Trifll  '  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on/  uu  1/Q-jo     luul,  :,,  your  machine    in    30    minutes. 


Send  for  Circular 

and   T.stirr.oni 


J-      Manufactured  hy   CLAY   ELECTRIC   &   MFG.    CO., 


208-210  ILLINOIS  ST.. 
CHICAGO. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


The  Bossert  Electric  Construction  Co 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AOT>  JUNCTION  BOXES. 
SWITCHBOARDS,    PANEL    BOARDS,     SWITCHES,  BTfc 

UTIOA,     NEW    YORK. 


O;  I  TJ}  OJ  A  AJ|  p  D  I  A  TC  is  a  positive  guarantee  that  every  rheostat 
\J  w%.  IH  JH  IVI  C  ~  mm  *A  I  E«  bearing  it  has  every  good  quality  that  a  high- 
class  rheostat  ought  to  have.  Reliable  fireproof .  Approved  by  fire  underwriters.  Send  for  illus- 
trated Catalogue  and  Discount  Sheet. 

THE  CUTLER-HAMMER   MFC.  CO, 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

Sturtevant  Engineering  Co.,  75  Queen  Victoria  Street,  London.  England,  Agents  for  England  and    the    Con- 
tinent.    Bagnall  &  Hilles,  Yokohama,  Japan,  Agents  for  Japan. 

WE  ARE  THE  LARGEST  AND  OLDEST  EXCLUSIVE  MANUFACTURERS  OF  RHEOSTATS  IN  THE  WORLD. 


QUICK 


Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  r>.  Telephone,  nain  S114,  141    S.  CLINTON  STREET,  CHICAO. 


Motor  and  Generator 
BRUSHES. 

Speer  Carbon  Co., 

ST.  MARYS,  PA. 


WESTERN    ELECTRICIAN 


Fcbruarv  10.   iqoo 


WANTED. 

purchase  ail  or  part  Interest  In  efrctrlo- 
plaol  in  cltyfrom  5,000  to  10.0(0  population, 
vddress  ■-  i*i:  a<  TICAL,"  care  Western  Electrl- 
:te  Bldg.i 

POSITION  WANTED 

iung  man  In  ;i  railroad  repair  shop;  thor 
experienced  "ii  ;tii  kinds  of  armatures, 
armature  coil-  ami  fields,  machine  work  and  on 
any  part  used  on  a  car;  also  generator  repairs; 
can  make  own  coll  forms;  "4  years  In  )a>i  situa- 
tion; thorough  y  capable  of  taking  charge;  "ill 
f  distance.    '  P.  Vf.  R.»"2«  Wlntbrop  Ave., 

moot  Bevere,  .Mass. 

"wXntedT" 
armatures  to  rewind. 

winders  direct  from  T.-H.  and  West  In  it  noun* 
mops.  Work  guaranteed.  Ten  years' experience. 
lu  hi  Dlan  ts  installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 
toi  Delaware  St..  Kansas  City,  mo. 


WE  BUY  and  SELL 

second-hand  electrical  machinery. 
Walsh'*  Soms  &  Co.,  Newark,  H.  J. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington.  D.  C. 

Booklet:  "Information for  Inventors," 

free.  Specialty:  Electrical  Inventions. 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co..  5 1 0  Marquette  Bldg. .  Chicago. 


CARGENT  &  LUNDY, 


Engineers, 


13    AND     15     MONADNOCK     BLOCK,      CHICAGO. 
FREDERICK  SAEGEKT.  A.  D.  Ll'XDV. 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system   of    q*.   ||||| 

Dl  ItIAIL 

Buildings  erected 
etpressly 
for  this 
purpose 
at  a  cost 
of  $225,000. 
Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing ;  Surveying ;  Plumbing ;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 


$2 


a  Month pays  for  a  ColkEe 


I  Education  at  Home. 
45000  Students  and  Craduates. 

Circular  Free.   Stale  subject  you  wish  to  study. 

THF  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box     1002.   SCRANTON.  PA. 


FOR  SALE. 

One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1.040  revolutions, l.lOOvoIts,  HOcycle. with  exciter, 
switchboards  and  instruments,  Machine  and 
all  attachments  in  first-class  condition.  Answer 
"GENERATOR,"  care  Western  Electrician,  610 
Marquette  Building,  Chicago. 


FOR  SALE 

AT     HAI^F1     PRICE- 

Americas  portable  storage  cells,  slightly  used* 

e I  as  new,    Two  typeN.C.No.i.  price  new, 

119.00.     <>in'  <:im<-  size  made  in    Philadelphia. 
One  type  N.  C.  Xo,  4  (American),  price  neifl  139.00. 

STRONG  &  LEXMERT, 
106  Wabash  Avenue,     Second  Floor,     Chicago. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 
Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

706-707-708  Lincoln  Trust  Bldg.,  St.  Louis. 
WM.  M.  BRYAN,  M.  E.        H.  H.  HUMPHREY,  M.  S. 


ELECTRICAL  BOOKS. 

All     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  SI O  Marquette,  l  nil  Ai.ll. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


The  'Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder,  Key,  battery,  etc..  All  com- 
plete and  ready  for  immediate  use.  Price  $2  60. 
Stamp  brings  catalogue  other  goods. 

IH  XIVOlfASJTI  \  ELEC.  CO.. 

7.1-77  Nassau  St.,  Jffew  York. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


ALTON 


RAILROAD. 


I* 

k 

k 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO"" KANSAS  CITY, 

CHICAGO  and  ST.  LOUIS, 

CHICAGO  *»°  PEORIA, 

ST.L0UISandKANSASCITY. 


ictween  Chicago  and 


HOT  SPRINGS. Ark. .DENVER.Colo.. 

TEXAS.  FLORIDA.UTAH. 

CALIFORNIA  ano  OREGON. 


If  you  arc  contemplating  a  trip,  any  portion  of 
which  can  lie  made  over  the  Chicago  <fc  Alton,  It  will 
nay  you  ro  write  to  the  undersigned  for  limps,  pninph- 
leta,  rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 


also 


New 


Selling  Agents 


Pumping  Machinery  for  Every  Possible  Duty 
Catalogue  Free. 
Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON.    OHIO,    U.    8.    A. 

Klsdnn  IroD  Works,  San  Francisco,  Cat.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cai 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  rhe 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICACO,  ILL. 

ESTABLISHED  1885.    INCORPORATED  1895. 


WE  BUY 
WE 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price, 

Nickel  Babbitt  (best  on  earth  fcr 
electrical  work);  all  other  grades  o! 
Babbitt,  Pig  Lead,  etc.,  at  lowest  market  price. 

It  -will  pay  you  to  investigate.    A  word,  to  the  viise  is  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO   199  WEST  KINZIE  STREET,  CHICACO. 


»!• 


ON'T  SELL 


Your  burned-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  business  bas  proven  that  our  terms  are  the  best  and  that 
we  are  here  to  stay.  

CEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

.srABusvtD  mi         BRISTOL,   CONN.,   U.S.A. 


NEW  CAS  ENGINE  IGNITER 


Is  very  compact, 
light-weight  ma- 
chine, designed 
In  response  to 
numerousinquir 
lea  for  an  Igniter 
to  bo  used  on 
small  launches, 
automobiles,  etc. 
Weight  14  lbs., 
speed  1  GOO,  height 
61$  inches.  Total 
length  of  shaft, 
9\  inches.  Full 
particulars  _  Cir- 
cular '-*8." 


MANUFACTURED    BV    - 


ECI-BF9IDGEC   EUECTRIOALMFG.OO., 
ELBRIDGE,  N.  Y.,   U.  S.  A. 


USED      MACHINERY 

W.N.MATTHEW5&BR0. 

Manufacturers  Agents  ^ 

60/  Carleton  Bldg.     St.  Louis,  Mo.  ^1 

f(eep  uour  eue  on  this  little  Hole.  There's  always  \ 

something  "in It"  tor  You and  for  US.  « 


ALL  WILL     BE   MOLD    AT    VERY  LOW 
PRICES  FOR  CASH. 

1—120  K.  W.  Stanley  2-phose  Alternator,  l.iino 

or  2.000  v.,  16,000  alt. 
1—300  Amp..  125  \.  U.  S.  Dynamo,  «h<  np. 
2— 50  It.    Excelsior   Arc   Dynamos,   2,000  c.  p.. 

latest  type. 
2—100  It.  Excelsior  Arc  Dynamos.  2,000 C.  p. 
2—60  It-  Western    Electric  Are  Dynamos,  '2,000 

c.  p.,  old  style. 
1  — limit.  Western  Electric  Arc  Dynamo,  2,000 

c.  p.,  latest  type. 
3-300  h.  p.  WestingnouseComp'd  Engines,  16\ 

27x16. 
1—125  h.   p.  Wcstlnghouse  Standard.  Engine. 

1354X12. 
1- 300 h.p. Busse     4-Valve  Automatic  Engine 

20x27. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WHITE  FOB  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO.. 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning,  Mich, 


Green  Bay,  Wis. 


New  London,  Wis. 


TMp    I   *  DP  COT    AMR     DL7CT    In  the  world  is  claimed  of  the 

Hit  LAKutdl  ANU  DtOl  TEXAS  ARM  &  PIN  CD.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  Line  material. 
We   make   tlie    OiCWE  Y   ARM.       Write  for  prices. 


R.  H.  LEAVITT, 


MANUFACTURER  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  TTH°E  Copper  Country 


.o^j>CALUMET 
.OjTHANCOCK 
»4  HOUGHTON 

^.L'ANSE 
-i^Nestoria 

~REPUBL,cy%^o4£l'ETTE 

Mountain 
W&usaukee 

.-^DMENOM.NEE 
ELLIS  JC-B^^ABINETTe 


OCONTO  JC-R 


cjMILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Ticket  Office,  93  Adams  St. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


CEDAR    POLES. 


WE  HAVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 

1,000  pieces,  5-inch  top,  20  feet  long. 

1,000  pieces,  6-inch  top,  20  teet  long. 

3,000  pieces,  4-inch  top,  25  feet  long. 

3,500  pieces,  5-inch  top,  25  feet  long. 


1,000  pieces,  4-inch  top,  18  feet  long. 

1,500  pieces,  5-inch  top,  18  feet  long. 

800  pieces,  6-inch  top,  18  feet  long. 

3,000  pieces,  4-inch  top,  20  feet  long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 

C.  H.WORCESTER  &  CO.,  Koss,  Mich., 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CRQSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINP,  ST.  LOUIS. 


NA/hi-tc*    Cedar     F»ol 

.AND  STREET  RAILWAY  TIES. 

3M&mSw£  PERRIZO  &  SOXS,  Raggett,  Mich. 


J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 


» Brady  Masi  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hood  s.  House  Brackets  and 
other  Specialties  for  Construction 
WorK.— Catalogue  and  Prices  fur- 
nished on  application. 


ATI  IM  VJIVI 


PFOR  ALL  PURPOSES. 
Scrap  and  NatiYe  Platinum  Purchased. 
BAKKK  &  CO..  408-414  Xew  Jersey 

Railroad  Ave..  Kfwiirk.  .V.  J. 
New  York  Office.  120  Liberty  Street. 


KLEIN'S 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O-  B.  cars,  your  city(  in  any  quantity.    E^-WKITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


CEDAR    POLES 

_       50  f  T.  to     100  FT.     A      SPECIALTY 
P,LIN0c^rBR,RO,eTr,MaBlERS 

JOHN  H.FOWLER     no'cS',%Wo.BLDC- 


CLIMBER'S 
LINEMEN'S  TOOLS 

I  Catalogue  Free.  49"  Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN  BUREN  STREET.  .  CHICAGO.  ILL 


rbe  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIROULAK  AND  PEICE8. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.Y. 
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TWO  HEADS  ABE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made   a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 
Corresponded  Solicited.      S WG (J  J S ll" A fH 6 Tl C 8 II   TelepHO^   CO.,  680^7  V^LTa?.7cHICAGoi 


Western  Telephone  Construction  Co., 

230-254  8.  Clinton  St..  Chicago,  111., 


-Largest  Manufacturers   of- 


Telephones  /  Switchboards  Exclusively 


In  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line.  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromherg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
(IBTSATALOO.  CHICAQO,  U.  S.  A. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL-STYLE  TELEPHONE 

APPARATUS 

FOB     HIE    INDEPENDENT     FIELD. 
Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eistern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


KOKOMO  TELEPHONES 

SPEAK    KOH    THBMSELVVES. 

We  are  the         m  m         Free  from 
Patentees.         *  *         Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo  Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 
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FINETELEPHONEEQUIPMENT 


Exchanges  and  Interior  Systems. 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 

SOLE  MANUFACTURERS 


\AA     &    O 


COAL    GRAIN    MICROPHONE 
BIPOLAR   RECEIVER. 
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TELEPHONE  TROUBLES 

and  how  to  find  them. 
Formerly    Haskins"  Telephone    Troubles, 

NEW  7th  EDITION   JUST  OUT. 
PRICE,  25  CENTS. 

W.  H.  HYDE  &  CO.,  Pubs., 

Drawer  1564.  MILWAUKEE.  WiS. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Fxplanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    'Diagrams. 
By  William  A.  Wittbecker. 


Price   in  Paper,  25  Cents. 
Price    in  Cloth.  50  Cents. 


THE  growing  demand  for  simple  electrical  ap 
paratus  in  dwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  instructions  whereby 
any  person  without  a  previous  knowledge  of  elec- 
tricity may  be  enabled  to  undertake  their  suc- 
cessful installation,  has  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information  that  will  assist  him  in  increasing 
his  daily  earnings  this  little  volume  is  addressed! 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5 10  Marquette  Bldg., 
CHICAGO. 


"TELEPHONE 
TROUBLES 


.AND. 


HOW  TO  FIND  THEM," 


BY 


W.  H.  HYDE  and  J.  A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  a 
.Mutters  Pertaining  to  Telephone  Troubles  and 
their  Remedies. 

Sent  Postpaid  for  25c. 

New  (seventh)  edition  just  out.  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exebauge  managers  and  employes 
will  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 

Electrician  Publishing  Co., 

510  Marquette  Bldg.,  Chicago. 

IRTH  SOUTH 

VIA       THt 


fftVNK  J-ftECD* 
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NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactrpproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  gradi 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  ovr 
patrons  nrj  alleeed  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


MODERNTELEPHONESANDSUPPLIES. 


You  are  ioo  years  behind  the  times  if  you  have 
not  tried  a  Modern  'Phone.  We  manufacture 
every  style  of  'Phone  you  can  think  of,  and  for  all 
purposes.  Our  prices  and  goods  will  awaken  the 
dead,  and  put  new  life  into  many  heart-broken 
dealers  who  have  so  long  sought  for  a 
reliable  telephone  at  honest  prices.  Get 
our  catalogue,  send  for  a  sample,  then  you  will 
realize  how  much  cheaper  you  can  buy  from  us. 
We  lack  nothing  in  telephone  supplies  and  will 
answer  promptly  all  inquiries. 


THE  MODERN  TELEPHONE  AND  SUPPLY  CO., 

56  Fifth  Avenue,  CHICAGO,  ILL. 

NO  SILK  OR  MICA  BETWEEN  CARBONS 

Use  Our  Patent  Carbons. 

BE  PROGRESSIVE. 

DON'T     USE 
Old  style,  unreliable  fuses ;  get  our 

Rolfe  Heat  Coil 
Protection. 

Adaptable  to  all  styles  of  existing  Bases  and 
Holders.  Send  for  samples.  Get  our  prices. 
Competition  outdone.  Cab'e  heads  and  office 
protectors  that  have  no  equal.  Mounted  on 
slate  marble. 

Eureka  Electric  Oo., 

MANUFACTURERS  OF 

High-Grade  Switchboards.  Telephones,  Protectors  and  a  full  line  ol 

H  gh-Giade  Telephone  Apparatus. 

Jfos.  157  to  167  So.  Canal  Street,  CHICAGO,      -      -      IT.  S.  A. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  Ins.  of 
No.36  single  si  Ik-covered  wire  will  cost  you 
1 243net  at  50 ,  10. 10, 5  off  list ;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  Lrldging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8318. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Kaeh  winding  id  made 
up  of  No.  36  wire,  600  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  6218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


CABLE  DISTRIBUTING 


BOARDS 


Combining'  screw  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


CROSS  CONNECTING  BOARDS, 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  oj^in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $S.OO. 


F.  BISSELL  &  CO., 

TOLEDO,  O., 

Makers  of 

Telephone  Specialties, 

Jobbers  of  Telephone  and  Electric- 
al Supplies, 
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[PDayton  GLoHTiRoiN  Works  Cov 


80   S.  LUDLOW  ST., 

DAYTON,  0. 


t&xzxsF&x&m 


Shafting. 

Gearing, 

Pulleys. 

PillowBlocks 

governors, 

Etc. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOGUE. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING   COMPANY, 


THOMAS    A.    EDISON.    PROPRIETOR. 


135  FIFTH  AVENUE,    NEW  YORK. 


SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


CHICAGO,  ILL. 


Wholesale 
HONE    SU 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

and    Re-tail 


4  FAST  TRAINS 

CHICAGO  &  NORTH-WESTERN  RY. 


The  Overland  Limited 

California  and  Oregon  in  j*  days 
at  6:jo  every  ?iight 

The  Colorado  Special 

One  night  to  Denver 

at  io  every  morning 


The  North-  Western  Limited 

Electric  Lighted — Chicago, 
St.  Paid  and  Minneapolis 

at  6. -jo  every  evening 

Daluth-Superior  Limited 
and  St  Paul  Fast  Mail 

at  jo  every  night 


'THROUGH  Car  Line  betxueen    Chicago,    Milwaukee,    Ashland,    Dululh, 
St.  Paul,     Minneapolis,    Des  Moines,    Siottx    City,    Omaha,    Denver, 
Cheyenne,    Ogden,    Salt  Lake,     Portland,     San  Francisco,    Los    Angeles. 
Ticket  Offices,  igj  Clark  Street  and  Wells  Street  Station,  Chicago. 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  MSrTESy.  A.V.ENUE: 


New  Dynamo  Tenders'  Iiand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.     Flexible    Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,   CHICAGO. 


IMPROVED 
WARREN 


2,000  LIGHTS. 


ALTERNATOR 

5ANDU5KY 

OHIO 
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Engines 

Unequaled  for  electric  service, 
with  many  points  of  superior- 
ity; AUTOMATIC  and  economical 
oiling,  superior  adjustment  of 
main  bearings,  connecting  rod 
and  other  wearing  parts;  sim- 
plest and  best  governor;  finest 
materials  and  workmanship. 
For  particulars  write 

THE  BALL  ENGINE  CO., 

Erie,  Penna.,  U.  S.  a. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  rind  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRE/IENTS 
AND^END  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


JEFFREYS:  JACMBRY 


FOR  CATALOGUE, 

ADDRESS 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


-TRADE  MARKS 


bfioxjj'unfr' 


The  Phosphor  Bronze  Smelting Co.Umited, 
220,0  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,wrRE1RODS,SHElETS,ETC. 
^— r  DELTA   METAL—  > 

CASTINGS,  STAMPINGS  and  F0;RGINGS 

ORIGINAL  and  Sole  Makers  in.t""  '  '  c 


THE  IMPROVED  BERRYMAN 


^m^. 


(KELLET'S  PATENT! 
WATBH    TUBE 

Feed  Water 
Heater  and  Purifier. 

UNIQUE 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  prite  that 
will  assure  consideration.  Vastly 
superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &,  Son, 

91  Liberty  St.,  New  York. 


.  ,000,  800,  600,  300, 
.  w  e  r  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Iui- 
'— -ved  ReiTyman. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICKGO. 


DON'T  BE 
EXTRAVAGANT 

Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine. 
We  have  just  what  you  want. 
Write  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H.  J.  DAVIS,  (ieneral  Eastern  Agent, 

40  Wall  Street.  New  York  City 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 


JOS.  DIXON  CRUCIBLE  CO., 


Jersey  City,  *$.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  po* 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co.. 


Suite  510  Marquette  Building, 
CHICAGO.  ILL 


ONE 

DOLLAR 

EACH. 


THE  TELEPHONE  HAND-BOOK 


leo 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life:' 


133  Illustrations,  Cloth,  Hand- 


»i-ig« 


$I.OO. 


Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  it  Is 
felt  that  there  is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TEL  KPHOXE  HAXD-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a-e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
boob  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


Xo  pains  have  been  spared  to  make  it  the  best  book  of  its  bind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  aud  clear  in  its  language  that 
every  thingregarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER 


The  Invention  of  the  Telephone. 

Sound     Waves.    Articulate     Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet  Telephones. 

The   Bell    Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadier's  Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 
26. 

27. 


Carbon   Transmitters. 

The   Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER  28. 
29. 
30. 
31. 
32. 

33. 


40. 

41. 


Metallic  Circuit. 

Underground  Wires. 

Lightning    Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange  Worbing. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Dista  nee    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 
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Rotary  Converters* 


Westinghouse  Rotary  Converter. 


Westinghouse  Electric  &  Mfg.  Co,, 

Pittsburg,  Pa. 


Canada,  Ahearn  &  Soper,  Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co.,  City  of  Mexico.  The 
British  Westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 


OFFICES: 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma,  Washington.  Denver,  Mountain 
Electric  Co. 
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'  ~^*  j     (  iNCOf 

WAWEfFACTURERS  OF 


I  INCORPORATED.) 


ts&lOG£  B£LL  AND 

RINGER  MA.GNETS. 
SPARK    COILS.  ETC. 
HOP   MAGNETS   AKP 
•  ALL  KINDS  OF  FINE 

r-WiaEWINCMNO'S      , 


ELECTRO-MAGNET 


1    138  SEVENTH  STREET. 

JERSEY  CITY. N.J. 
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WHAT  HAVE  YOU  TO  MAKE? 

Our  Work  Is  First-Class,    Prices  Rea- 

•onabto. 

SPIES  &  COMPANY, 

87-80   W.  Van  Buren  St  ,  Chicago,  III. 


it  is  vorus 


I  If  you  hare  the 
amblllo  d  to 
master 


T 


HESii 


EC 

Ulnlnk-  1 
miiuniT. 


our  trade  01 

.in tee  loin 

TAIL 

....  Sieam. 

I'ractlcal 


:   wbfD   «riMUh*   to 

1RESP0NDENCE  SCHOOLS, 
■..HawTork,  forCaUlogueM. 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

CATA1  flfillF    Nfl    7  has  Just  been  Issued  and  will  be  mailed 
new  nxturesiu  upon  request,    IUhowsa  number  n( 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers   .... 
Address,  FARIES    MFG.    CO.,  Deoatur,   Illinois. 


RFOPTCONS 


MAGIC    LANTERNS    anfl    SLIDES       « 

CONDENSED    CATALOGUE    FREE  1 

RILEY  BROS.  IB  8EEKMAN  ST.  NEW  YOSK. 


KARTAVERT, 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  II  W** 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards  Wum> 
and  Packings.    Patent  Insulating  Cleats 


MANUFACTURED  BY 


THE   KARTAVERT  MANUFACTURING  CO..  Wilmington    0* 


VULCANIZED  FIBRE. 


Highest  grades  for  electrical  insulation  and  mechanical 
tubes,  rods  and  special  shapes.    Catalogues  and  samp 


In  sheets. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


O.  C.   LITTLE'S 

COMMUTATOR 
COMPOUND 


Will  (jiva  a  polished  surlier  and  keep  commutator  Iron  cutting,  which 

Will  Prevent  Sparking 

when  brushes  are  property  s;t.  It  will  nit  gum  tha  brmh»s.  E  idorsed  by  all 
who  have  used  it.  Give  us  a  trial  ordsr.  Guaranteed  to  give  satisfaction.  Trial 
order  sent  by  mail.  Price  50  cents  per  stick,  $2.75  per  half  dozen,  $5.00  per  dozen. 
Size  of  slick,  ii  inches  long  by  1  inch  in  diameter. 

O.  C.  Little  Pulley  Coating  Co., 

Menasha,  Wis.,  U.  S.  A.,  Sole  Manufacturers. 


IN 


a 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit,Mich.,U.S.A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  Eng.—  Win.  Key,  11  Queen  Victoria 

Puris."  France— E.    H.    Cadlot.    12   Rue   St. 

Glasgow.      Scotland— Wm.      Key,      Central 
bera,  106  Hope  St. 
ma,   Japan — Bagnal]  &   Hilles. 
Ottawa.  Ont.— Abenrn  &  Soper. 
New  York— Western  Electric  Co. 
Philadelphia— Sawyer  Electric  Co. 


Minneapolis— Roberts  Beating  &  Vent.  Co. 


Washington— Royce  St  Mar-can. 
Wilmington— Garrett,  Miller  &  Co. 
Denver— Thos.   II.  Smith. 
Milwaukee— Rohn  4  Meyer. 
Chicago— Western  Electric  Co. 
—Central   Electric  Co. 
St.  Louls-M.   U.   Ruck   Mfg.  Co. 

—Southern  Electrical  Supply  Co. 
Koston-Smltb  &  Anthony. 
South    Bend,    Intl.— Mlller-Knoblock   Co. 


iS>*3 


li  Black  Diamond  File  Works  i 
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43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
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OUK  VOOnK  ABE  OS  SAIK  IX  CVKRK   LKAIH\«  HABDWABE 
DTOBE  1SI  THE  UXITED  STATES  AND  CANADA. 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,  PA. 


to 

S 

to 

g 

to 
to 
to 
to 
to 
to 
to 


STUBTEYANT  SYSTEM 

OF 

MECHANICAL  DBAFT. 


JS  Saves  cost  of  chimney. 
Burns  cheap  fuel.  t 
Increases  hotter  capacity. 
Send  for  Catalogue" "I/O \ 
B  F.  STURTEVAUT  G\  boston  , 

NE.W  YORK -PHILADELPHIA -CHICAGO  •  LONDON' 


$3  per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


1  0  cents  per  Copy. 
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I  MP  I     FY  INSULATED 

I  ITI  T    aW-LCW    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT, 

H.  R.  HIXSON, 

1  !37MonaJnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


^»M 


1889— Paris  Exposition, 
Medal  for  Bobber  Insolation. 

1893— World's  Fair, 
Medal  for  Bobber  Insolation. 


TRADEMARK 


THE  STANDARD  FOB 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ™-  Wires. 
THE  OKONITE  CO.,  Ltd. 


Willard  L.  Candee,  ikl, 

H.  Durant  Chaner,  f  "»■"■«•'«■ 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodgins,  Secy. 


MOR 

"Crown"  Rail  Bonds 

Are  In   use  thnfi   all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOBN  Dept., 

American  Steel  k  Wire  Co,, 

The  Rookery,  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,    TELEGRAPH    AND    FIRE    ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JOXESBOKO.  INK. 


IJDP^SmPBft^ 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 


ADDRESS 


MONTAUK 

Multiphase  Cable  Co., 

1 00  Broadway,  New  York. 

Telephone,  4031  Courtlandt. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  H  to  60-Horse  power. 
Dynamos  from  10  lights  to  700. 
~We  sell  or  rent.  Good  profits 
for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


O.  **.    SPI^ITDORF, 

X-Raj ;  Colli,      ^mWESBBiaM^    Medical  Colli, 
Telephone  ■PaEffl  1     .      .  r  .. 

Colla.  ^^mm^^^^^    Spark  Colli. 

17-gy  Vandewater  St.,  Jfew  York, 


SPEER  CARBON  CO. 

Saint  Marys  Pa; 

Manufacturers  nff  „,,       -, 

MOTOR  and  GENERATOR  BRUSHES. 
ELECTRIC  LIGHT  CARBONS  for 
open  and  enclosed  Arc  Lamps. 


^      MAKERS  OF    £&-£&    0EHER5  IN      " 

LEATHER  C^^    MILL 
BELTING  W^  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  is  the  re- 
sult of  patient  Inquiry  and  careful 
study  of  Ihe  requirements  of  the 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OmC~  AND  FACKll'Y 

67-69SOUTH    CANAL    STREET 

CHICAGO.ILL 

HEW  ORLEANS  5TL0UI5  MEHPH:' 


Wanted  For  Cash. 

We  pay  SI5.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 

Highest  prices   paid  for  old 
I  near  descent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  38th  and  Throop  Sts,, 
REFINERS  and ASSAYERS. 


WESTON  Electrical  Inutaieirt  Co., 

1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard  Portable  Direct  Reading 

Voltmeters,  Millivoltmeters,  Voltammeters, 
Ammeters,    Milliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeter*  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 

Weston  Portable  Galvanometer  for        Mention  the  w^stebw  electrician  when  writing: 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO.,   PHILADELPHIA. 


HOLOPHANE  GLASS  CO,, 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

Manufacturers  ol     COMPOUND    PRISM    GLOBES    AND   SHADES,    Guaranteed  10  Jive 

"Maximum  Light,    Complete  Diffusion, 

Minimum  Glare." 
Fordirei'iinpand  diffusing  all  kinds  of  light. 
Send  for  catalogues  and  pamphlets. 


WESTERN    ELECTRICIAN 


February  ly,  1900 


LQSSESDO  NOTHELPMAKEDIVIDENDS. 


By  Utilizing  Your 
Exhaust  Steam 

You  can  easily  make  a  better  dividend 
for  the  stockholders.  Just  think:  85  per 
cent,  of  the  steam  goes  to  waste.  Let  us 
send  you  our  book  telling  how  to  use  it. 

For  15  years  we  have  demonstrated  exhaust  steam  can  be  used  with 

perfect  success. 


Mention  The  Western  Klectbician. 


American  District  Steam  Co., 

KPORT,  IM.  Y. 


rxxxxxxx 


DIEHL  ELECTRIC  FANS 

IIM    USE    THROUGHOUT    THE:    WOR 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT.  N.  J, 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Choyney  &  Co. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


New  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore.  Equitable  Building. 
Chicago,  Marquette  Building.       San  Francisco,  The  Parrott  Building. 


19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Arc  and  Incandescent 
Globes  and  Shades  of  all  Shapes  in  Opal, 
Clear,  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


EREOPTICONS 


MAGIC    LANTERNS    and    SLIDES 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IB  BEEKMAN  5T.  NEW  YORK. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARGE  CITIES.  ■ 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK.  sj^j 

Switches,  Motors,  Underground  Apparatus,  ^ 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  ft| 

■    9HJCAG_O.OFrtCE„-_  MARTINI     INxllll    M)  .1  ■ 


CHICAGO    OFFfCE— 
1012-13    KIONADNOCK, 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AJJD  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC, 

UTIOA.,     NEW     YORK. 


WE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel lot#,  16  C.  P.,  17  cents:  32  C.  P., 25 cents; 
P.  O.  B.  Owensboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


FRED  H.  ALDElf,  Pres.  J.  GEISEROWICH,  Secy,  and  Tresis. 

ILLINOIS  INSULATED  WIRE  CO., 


IANI_IF-AC-rUREEIS     OF" 


High-Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 
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FOREIGN  AND  DOMESTIC 


WRI1 


FOR 


'RICES. 


CHICAGO  EDISON  COMPANY, 


139    ADAMS    STREET, 
CHICAGO. 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  G  in.  x  8  in. 
E.  M.  F,,   1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  l  to  2  Amperes. 

PRICE  SI. 50  PER  CELL. 


Partz 

Sulpho-Ghromic 

Salt. 


Dissolved  in  water  makes,  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  maUe 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75CTS. 

Economy,  Safety, 

Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  in  a  Partz.  "When  th  \  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  wlth^,  little  Sulpho-Chxomlc  Salt  will 
again  and  again  restore  Its  usefulness. 

8END  FOR  FREE  CATALOGUE. 

THE  S.  S.  WHITE  DENTAL  MFG.  CO, 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston  .Chicagi,  Brooklyn,  Atlanta,  Rochester,  Berlin,  Buenos  Ay  res,  St.  Petersburg, 


THE 

Makes  no  noise — makes  light 

Throws  no  shadows. 

No  complicated  mechanism. 

,     1 

BELDEN 

1 

Made  like  a  bicycle— solid. 
Powerful  mechanism. 
Easily  trimmed. 

ARC 

No  sliding  contacts. 

Burns  minimum  of  150  hours. 

No  alignment  necessary. 

1 

LAMP 

Our  catalog  will  interest 
lamp  users— May  we  send 
you  one? 


THE- 


BELDEN-LARWILL 

Electric  &  Mfg.  Co., 


FT.  WAYNE,  IND„  U.  S.  A. 


Washington,    D.  C  ., 

November  15,    1899. 

Tha  Non-polarizing  Dry  Battery  Company, 

625  Broadway, 

New  York. 

Gentlemen: 

I  take  great  pleasure  in  •tatlng  that  as  far  as  our  use 

of  "0.  K.*  dry  batteries  haa  gone,  they  have  proven  all  they  are 

represented  to  be,  and  we  have  adopted  them  as  our  standard  Dry 

Cell.  We  UBed  only  this  make  of  dry  cells  in  Cuba  and  Porto  Rico 

and  now  use  them  In  the  Philippines,  they  lasting  longer  than  any 

other  make  we  have  ever  used. 

WAR  DEPARTMENT 
S1CWAL  OFFICER 

NOV  15  1899 

DISBURSING  OFFICE- 


DRY  BATTERIES 

Are  O.  K.'d   By  All  Users. 

Read  what  a  Government  War  Official  says  of  the  O.  K.  Battery. 

They  are  unequated  for  Telephones,  Fire  and  Police  Telegraph,  Railway  Signal  Work,  Burglar 
Alarms,  Electric   Clocks,  Gas  Engines,  Etc.,  Etc. 


O.K. 


Used  exclusively  by  U. 
)rps  and  Pu" 
man  Palace  Car  Co. 


S.  Signal  Corps  and  Pull- 


Polarlzatlon  reduced  to 
a  minimum.  Unaffected 
by  heat  or  cold.  High 
voltage  and  amperage. 
Great  recuperative  power. 
Longest  life.  Compact. 
Full  strength. 

Beware  of  Imitations. 

Other  manufacturers 
endeavor  to  imitate  the 
shape  but  cannot  ap- 
proach the  quality. 


Bunnr. 


SKililft 


talMHH 


S3 
OK 

11  mm, 


Sttil%<2Vi 


Very   truly  yours . 

($>tal n  i  Signal  Oflcar.  D.  S.  Volt, 


DltbuntagOffloer. 


IMON-POLARIZINC  DRY  BATTERY  CO., 

62S     Broadway,     New    York. 
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YOU  NEED  LIGHT 

GET  A  GOOD  ONE 

tOur   New   Type   Solid   Copper  Case  Enclosed 
ARC  LAMPS 


can't  be  beat  for  volume  and  intensity 
of  light.  Simplicity  in  construction. 
Long  life  and  perfection  in  regulation. 


MONARCH  LAMPS , 

Are  the  best  Incandescent  Lamps  that 
modern  machinery  and  mechanical  skill 
can  produce. 

WE    GUARANTEE: 

Long  Life,  High  Efficiency  and  Sustained  Candle  Power. 

Any  shape,  voltage  or  candle  power  shipped  promptly  from  stock. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

"EVERYTHING  ELECTRICAL," 

10  and  12  North  9th  Street,  ST.  LOUIS,  MO. 
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THE  D1W.  FUSE  CO. 


.MANUFACTURE. 


SERVICE  SWITCHES 

FOR  TWO  AND  THREE  WIRE  SYSTEMS. 

May    be   used   on   outside  of   buildings   and    in   wet  cellars,   as  they   are   water-tight. 
FITTED  WITH  D.  &  W.  FUSES. 

D.  *  W.  FUSE  CO.,  Providence,  R.  I. 


PS*  iHi 


TYPE  K  2.    SERVICE  BOX. 


F  2  SERVICE  SWITCH. 
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General  Inc.  \rc  Light  Co, 
Han  &  Begeman  M  lg.  Co. 
Manhattan  Elec.  Supply  Co. 
Meyrowltz,  E.  B. 
Palste  Co.,  II.  T. 
Pern  Blec.  Mfg.  co. 
Schlff,  Jordan  &  Co. 
Siemens*  Halske  ElectricCo. 

of  America. 
Wagner  E'ec.  Mfg  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 


Cuts. 

Franklin  Eng.  &  Electro  Co. 
Dynamos  and  Motors. 

Baux,  F.  A. 

Dlehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Elbridge  Eiec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Genera]  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Electrical  and  mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Brvan  A  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote  Pierson  A  Co. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

PaisteCo..  H.  T. 

Partrick.  Carter  A  Wilklns. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

S.  E.  I.  Co. 

Siemens  &  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

American  El.  Specialty  Co. 

Clay  Electric  A  Mfg.  Co. 

Dunn-Martin  ElectricCo. 

Elbridge  Elec.  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Mclntire  Co..  The C. 

Part  rich,  Carter  A  Wilklns. 

Prlngle,  Wm.  T. 

Spies  A  Company. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y- 

Besly  A  Co.,  Chas.  H. 

General  ElectricCo. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas. 

i  lorneU  Machine  Co. 
Engines.  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  ro. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.   Supply  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  .v  Co, 

Siemens  A  Halske  ElectricCo. 
cf  America. 

Sprague  Electil  ■  Co. 

Sturtevant  Co..  b.  f. 

Wagner  Electric  Mfg.  Co. 

\\  estern  Electric  I  !o. 

Western  Elect.  Supply  <  'o. 
Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  A  H. 
Fixtures,  El.  A    Conib'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Slow  Mfg.  Co. 


I  Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

D.  A  W.  Fuse  Co. 
Mclntire  Co.,  The  C. 

Fuse  Wire. 

Chicago  Fuse  Wi^eAMfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

WT  estern  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Scbiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Globes  and  Elec'rical 
Glassware. 

Holophane  Glass  Co. 
Murray  A  Co.,  Jas.  J. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co 

Gov'nors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Cbas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Grapbite  Co. 
Heaters  (Feed  Water). 

Kelley  ASon,  Benj.  F. 

Heating  and  Ventilating 
Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 
Vought,  M.  I. 
Igniters,  Gas  Engine. 

Elbridge  Elec.  Mfg.  Co. 

Insulators   and  Insulat- 
ing Materials. 

Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eagle  Paint  A  Varnish  Wks, 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Foote,  Pierson  A  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Rub  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec  Supply  Co. 
Mica  Insulator  Co. 
MunsellA  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlie  Co., The. 
Paiste  Co.,  H.  T. 
Partrick,  Carter  A  Wilklns. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Schlff.  Jordan  A  Co. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated       Wires     and 
Cables -Magnet  Wires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Huh.  A  Ins.  Wire  Co. 
Manhattan  Elec.  Supply  Co. 
Montauk  Mulliph.  Cable  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Partrlck,  Carter&  Wilklns. 

Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roehllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Junction  Boxes. 
Bossert  Elect.  Const.  Co. 
I      General  Inc.  Arc  Light  Co. 


Lamps.  Incandescent. 

Buckeye  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  hlectrlc  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Lynn  Inc.  Lamp  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectricCo. 

Western  Electric  Co 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Magnet  Wires. 

(See Insulated  Wires.) 

Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 

Stilwell-Bierce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co.  / 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See    Dynamos  aud 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 
Paints. 

Cling  Surface  Mfg.  Co. 

Eagle  Paint  A  Varnisb  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  E. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Plat  innm     Bough  t     anil 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  A  Stltt  Co. 

Fowler.  John  II. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Peru  Elec.  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Pulleys. 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  ami 
and  Refining  Co. 

Swarts  Metal  Relining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re-  Winding—  Repairs. 

Becker  Bros. 

t  Ihlcago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Elect  fc  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

iron  Clad  Res.^tance  Co. 

Spies  A  Company. 

Ward  Leonard  Elec.  Co. 

WestlngboiseEl.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 


Second-Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  fro..  W  .  N, 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan   Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co..  The  Wallace. 

Gary  Spring  Works. 

Manross.  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons.     Magic 

Lanterns  and  Slides. 

Riley  Bros. 

Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  h.lectricalWorks. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co..  F. 

(  entral  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote.  Pierson  A  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

K  usel,  D.  A. .Tel.  A  El.  M  fg.t  !o. 

Manhattan  Elec.  Supply  Co. 

Modern  Tel.  A  Supply  Co. 

Noblett.  E.J. 

North  Electric  Co. 

Rawson  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stiomberg-Carl-onTel.  M.co 

Swedish-American  Tel.  to. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

"Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son.  Math  las. 
Toys,  Elec  rical. 

Dunn-Martin  ElectricCo. 

Elbridge  Elec.  Mfg.  Co.  ■ 
Transformers. 

Ft.  Wayne  Elee.  Works.  Inc. 

General  ElectricCo. 

Siemens  A  HalsbeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Turbine  A  Wa  'er  Wheels. 

Da  v  ton  Globe  iron  Works  Co. 

LetTcl  A  Co..  Jas. 

Smith  Co..  s.  Morgan. 

St  11  well- Blerce  Smith-Vaile. 
Varnishes. 

sterling  Varnish  co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wir«',  Bute. 

Besly  a  Co  ,  chas.  II. 

Electric  Appliance  Co. 

Okonlte  co ,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Wood  work, Elect  rical. 

Bissell  A  Co..  F. 
Noblett,  E.  J. 

X-Ray  On' As. 

Queen  &  Co. 
Splitdorf,  C.  F. 
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IMPORTANT  ANNOUNCEMENT 


1900  Model 


n  Motors. 


We  have  opened  a  Branch  Office  at  136  LIBERTY  STREET,  HEW  YORK  CITY,  and 

request  the  electrical  trade  in  the  territory  tributary 
to  New  York  City  to  make  full  use  of  this  new  office. 

All  inquiries  addressed  to  New  York  -will  receive  the 
same  prompt  and  thorough  attention  as  if  addressed  to  the 
home  office.  "We  shall  also  carry  a  complete  stock  of  all 
regular  Fan  Motors  and  Ceiling  Fans  for  prompt  shipment 
from  that  point.  One  of  the  officers  of  this  company  is  per- 
manently located  in  New  York,  devoting  his  entire  time  to 
the  needs  of  our  eastern  trade. 

Our  catalogue,  giving  full  description  of  our  1900  Model 
Fan  Motors,  is  now  ready  for  distribution.  Send  for  cata- 
logue 2110. 


I  2-in.  Desk  Fan. 


Ceiling  Fan,  28-in.,  4  lights. 


The  Emerson  Electric  Mfg.  Co., 


IN/lain  Offici 


>nd 


story: 


UIS,  U.  S.  A. 


EASTERN  BRANCH  OFFICE:     136  LIBERTY  ST.,  NEW  YORK  CITY. 


Siemens  &  Halske  Electric 
Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


.   i 

w    1 

f  i\  I 

m 

NEW 

TYPE 

SUNBEAM. 


220  VOLTS.     8,  10,  16,  32,  SO  CAN- 
DLE  POWER. 

We  make  a  specialty  of  High  Voltage 
Incandescent  Lamps. 


Catalogue  1-S  gives  complete  description  and 
illustration  of  the  New  Type  Sunbeam  lamps, 
made  by  new  machinery  and  latest  improved 
methods.    Every  lamp  exhausted  individually. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

flANUPACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  Qeneral  Supplies. 


LONDON, 

79  Coleman  Street,  E.  C,  and 

North  Woolwich,  B. 


ANTWERP, 
33  Rue  Boodewyns. 


PARIS, 
46  Avenue  de  Breteull. 
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February  17,  1900 


THE  GENERAL  ELECTRIC  COMPANY'S 

Edison  Plug  Cut-Outs 
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v(      DOUBLE  POLE  SINCLE  BRANCH   PLUC  CUT-OUT. 

%\ 
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ARE  ESPECIALLY  SUITABLE 
FOR  HOUSE  USE  ON  ACCOUNT 
OF  SAFETY  AND  CONVENIENCE 
IN  RE-FUSINC. 


Write  for  Publication  No.  4161. 


MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

SALES  OFFICES  IN  ALL  LARGE  CITIES. 
CHICAGO  OFFICE,  MONADNOCK  BUILDING. 


THE  LATEST  AND  BEST 

TRANSFORMER 
IS  THE  WAGNER  CO.'S 


Designed 
To  Meet 
The 

Require- 
ments of 


All  Glasses 
Of 

Central 
Station 
Work. 


Send  for  Bulletins  9, 12, 16, 18  and  33. 


WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRA.IMCh-1    OF-P-IOE5: 

NEW  YORK,  Havemeyer  Building.  PHILADELPHIA,  1000  Bel/  Building. 

BOSTON,  620  Atlantic  Avenue.  CHICAGO.  1519  Marquette  Building. 

BALTIMORE,  204  East  Lexington  Street.         SAN  FRANCISCO,  120  Sutter  Street. 

YOKOHAMA,  JAPAN.  LONDON,  ENGLAND.  CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT,  Havemeyer  Building,  New  York  City. 


Wn     p     ACCURATELY  CIICCC 
.  D.  II.  ADJUSTED      rUOEO. 

Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age by  crosses  with  high-tension  circuits . . . 


Opening  point  of  Fuse 
i  o  Ampere,  up 
by  tenths. 


Does  not  operate  un- 
less abnormal  current 
is  maintained  for  a 
number  of  seconds. 


SEND  FOR  CATALOCUE. 


F00TE,  PIERS0N  &  CO., 


Sole  Manufacturers, 

NEW  YORK. 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 

SPRACUE  "MULTIPLE  UNIT'  RAILWAY  SYSTEM. 

LUNDELL  GENERATORS,  "■ssrmswff* 

LUNDELL  POWER  MOTORS,  "l,aUr^aa»W! raa- 

LUNDELL  FAN  MOTORS,  D**ffiSSS,",ta" 

INTERIOR  H fl N PI II IT      lni"   Armored.   Brass    Armored,    Unarmored,   Flexible 
in  I  tlliun  UUnuuil,    Metallic,  hisulal«-d  Fittiuirs.  Junction  Boxes.  Tools,  etc. 


Adapted   to  various  types  of  ma- 
chiuery.    Catalogue  0358. 


Veiling  and  Column  Patterns. 
Catalogue  0366. 


Iron  Armored.  Brass  Armored,  TJniirmored,  Flexible 
Metallic,  Insulated  Fittings.  Junction  Boxes,  Tools,  etc. 
Catalogue  U3HO. 


EXHAUST  FANS  and  VENTILATING  OUTFITS. 

GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City. 

CHICACO,  Fisher  Building.    BOSTON,  275  Devonshire  Street. 
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Dearborn 


Drug    and     Chemical     Works, 
Laboratories— Water    Chemi: 
Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


ARNOLD  ELECTRIC  POWER  STATION  CO. 

Engineers  and  Contractors,  Designers  and  Builders  of  Complete  Electric  Power  Plants. 
Owners  of  Patents  Covering  the 

"ARNOLD     SYSTEM" 
of  Power  Station  Construction.    Manufacturers  of  the  "ARNOLD"  Magnetic  Clutch. 

SUITE    1540  MARQUETTE   BUILDING,  CHICAGO. 


J  J  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SCHIFF,  JORDAN  &  CO., 

1232  Greenwich  St.,  New  York. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  oi 
incandescent  electric  light,  where  xt  is- 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  show  windows. 

Get  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co.. 

271-273  FRANKLIN  ST.,  CHICACO. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblincs  Sons  Co. 

WORKS    AT 

TRENTON,  N.  J. 


BUCKEYE 


I IM 

Monadnock  Building.  Chicago- 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 
NT     LAMPS. 

THE  BUCKEYE  ELECTRIC  CO..  Cleveland.  Ohio. 


IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ww  ■* 

GENERATORS    '"2  K-  w<  t0  l50  Ka  w"  Belted  and  Direct-Connected  Type. 

Spherical.    Steel.    Invertible.    Multipolar. 


MOTORS 


.    .    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


n  cm  nee  i     Northern  Engineering  Co.,  The  Northwest  Eng'g  Co.,  E.  &  W.  Electrical  Appliance  Co.,  Machinery  &  Electrical  Co.,         Chicago— Northern  Electrical  Mfg.  Co. 

UrrlUtO  i     39  Cortlandt  St.,  New  York.  St.  Paul,  Minn. 


San  Francisco,  Cal. 


Los  Angeles,  Cal. 


930-940  Monadnock. 
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THE 


A  COMMUTATOR  NEGESSITY! 


V     TRUST      «' 


Iq  Eaco  Tape  is  not  abused.  Its  sticktoitiveness  is  an  adhesive 
point.  Its  insulating  qualities  is  another,  and  it  is  put  up  in  tin 
boxes.      We  send  sample. 

ELECTRIC  APPLIANCE  COMPANY,  CHICAGO, 

AMERICA'S  LARCEST  ELECTRICAL  SUPPLY  HOUSE. 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  FREE.  Samplo  Stick. 


Name  .  . 
Address  . 

w.  K. 


The  only  article  that  will  PEEVBNT 
»rARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  OUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  win  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 

009  Title  and.  Trust  Bldg.,      CHICAGO,  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co,, 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  126  Cortlftndt.  fihpnctflts  and  Kni'tlPP. 


INDIA    O,  4MHIH 


m 


IN   ANV   SHAPC   OR   PATTERN. 


EMPIRE  &    MIC 


INSULATED 

Cloths  and  Kipcr&. 


COMPOUND 


EudencMunsellaCo   Mica  Insulator  Co. 


wf  *  1       I 
rTTTnTnii: 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 


Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to  100  kilowatts. 

MAIN  OFFICE,  1 24  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.    321   Dearborn  St.  DAVENPORT  OFFICE,  325  Brady  St. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  S.  A. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewlse; 
stays  where  you  put  It;  no 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  London,  Pads.  Sydney, 

N.S.W.,  Tokio  and  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 

M.I.YOUGHT.MSff: 


:K/  ")  ■;-•;    ■"-?■•    '«.- 
^tar  "MAN ROSS" 

HAIR  SPRINGS 

FOR   ElECTRIC 

INDICATING  AIND  RECORDING 
GAUGES    STEAM     CAIGI 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestville,  Conn. 


JOHN  T.  McROY 

802  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg 


Motor  and  Generator 
BRUSHES. 

Speer  Carbon  Co., 

ST.  MARYS,  PA. 
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rnANK  N.  PHILLIPS,  President. 
0.  H.  WAGCNSCIL,  TntAaUREn. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLIPS,  VlcE-PRE«, 
C.  H.  REMINGTON.  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PHOVTDEIVCE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE ,    Ft.  I. 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  3 
obtained  under  any  conditions. 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET.  BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rited  Candle  Power,     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost,  Cheapest  in  the  Aggreoate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver,  Colo. 


Trie  "Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder,  Key,  battery,  etc.  All  com- 
plete and  ready  for  immediate  use.  Price  $2  50. 
Stamp  brings  catalogue  other  goods. 

DrSN-HlKTIJ  ELEC.  CO., 

75-77  .Nassau  St.,  New  York. 


List  of  Practical  1 0-Cent  Books. 

Ho.    1.  How  to  make  a  Dynamo. 

No.    2.  How  lo  make  a  Telephone. 

No.    3-  How  to  make  an  Electric  Motor. 

No.    4.  How  to  make  a  Storage  IJattery. 

No.    5.  How   to    make  a    Wimshurst'Electric 

Machine. 

No.    6.  How  to  make  a  Magneto  Machine. 

No,    7-  How  to  make  a  MedicallnductionCoil. 

No.    8.  How  to  make  a  Pocket  Accumulator. 

No.    9.  How  to  make  a  Plunge  Mattery. 

No.  10.  How  to  make  a  Voltmeter. 

No.  1 1.  How  to  make  a  Galvanometer. 

No.  12.  How  to  make  a  Hand  Dynamo. 

These  "books  are  illustrated  and  the  price  is 

only  10  cents  each,  postpaid. 

BUBIER  PUBLISHING  CO., 

Lynn,  Mass.,  P.  O.  Box  709. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
15  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-50  Ilonadnock  Bldg.,  -    Chicago. 


Fl  FPTRIPAI      Thousands    are    success- 
LLLU  I I1IUHL    fU]  and  gaining  better  po- 
rn nine  CD  I  tlf*  si  tion  sand  salaries  study - 
tNulNtfcnlNb  »"£  at  home  by  our  mail 
system.    We  teach  Elec- 
TAIIRHT  trlcal  EntflneeriD^,    Mechani 
IHUuni  cal  Engineering.  Mechanical 
nx/  .j.||    Drawing.  Machine  Design. 
Dl  MAIL  Electro-Tberapeutics.Short 
Popular  Electrical  Course 
etc..  by  mail.  Study  in  spare  time  only 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi 
peer  Inat-  Dept.  K,  I2Q  Liberty  St.,  New  York. 


ial 


mp. 


We  have  just  put  on  the  market 
lamp  guaranteed. 


a  special  very  low  priced  first-class  lamp. 
Write  us  for  price  and  particulars. 


Every 


LYNN  INCANDESCENT  LAMP  CO.,  Lynn,  Mass. 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


.  A  SHORT  STORY. 

I  ANNUNCIATORS  AND  BELLS. 

1  THAT'S   Al_l_. 

6  OI-IF?    CATALOG    TELLS    MORE. 

I  PARTRICK,CARTER&WILKINS,   i 

▼  nANUFACTURERS  OF  HOUSE  GOODS.                   ♦ 

I  125  SO.  SECOND  ST.,  PHILADELPHIA.                  f 


READY  FOR  THE  MARKET, 

"PEMCO,"  trie  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 

TO         j  90«  Commutator  [ih 


I  90    Commutator  | 
SAVE  I  15%  Brush 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

ITISbhELESS. 


Send  size  of  brushes  bow  in)  Ofi   P.  quo'  Trial  '  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on  |  uU  Uajjo    lllalf- 


ljto  your  machine    in    30    minutes. 


Send  for  Circular 

and  Testimonials. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST.. 
CHICAGO. 


This  Trade-Mark  &!»  il^TlZ 

Branches,  Edison  Cut-Outs 

Ssras  Guarantees  Satisfaction 

Switches,  etc.  -.    ■  — 

PHILADELPHIA.        H.  T.  PAISTE  CO.       CHICAGO. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND- 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  C0.(  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London.  Eneland. 


QUICK    REPAI 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  D.  Telephone,  naln  5114.  141    S.  CLINTON  STREET,  CHICACO. 


BECKER  _ 
roTHERS 


39-43 

W.  WASHINGTON' ST. 

CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC   CO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


V, 


$#totoi£ 


Brushes 

for  Dynamos 

and  Motors. 


LOSS??     YES,    CONSIDERABLE. 

Every  plant  Is  probably  losing  money  in  fuel  because  the  engine  needs  adjusting  with  an 
INDICATOR.  The  IMPROVED  ROBERTSON  THOMPSON  is  the  most 
modern  and  the  price  one-third  lower  than  others.  Even  in  the  item  of  PACK  I NC,  if  you 
use  CHEAP  kind  you  need  double  the  quantity.  It  creates  excessive  friction— friction 
means  loss  in  power,  wear  of  rods,  machinist's  bill  for  truing  up.  EUREKA  is  built  on  cor- 
rect principles  of  best  material.  Least  possible  friction.  'Will  outwear  two  to  three  times 
any  other  and  costs  but  a  trifle  more.  Have  you  our  catalog? 
JAS.  L.  ROBERTSON  &  SONS,  -198  FULTON  STREET,  NEW  YORK. 
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WANTED. 

Prominent  Chicago  concern  wants  a  good 
mathematician  with  practical  experience  (n 
electric  wiring  to  make  estimates  ami 
electric  ptnver  ami  llirhtinL'  plants.  Must  give 
good  referents.  Address  "<  ONSTRUCTION." 
cart  of  Westers  Electrician.  5l'»  Marquette 
Building,  Chicago. 


WANTED,   POSITION. 

WItb  electric-light  or  power  company,  by  a 
young  man  thoroughly  familiar  with  all  classes  Of 
direct  and  alternating  current  machluerv.  and 
machinery  In  general.  Best  of  references  fur- 
nisbed  as  to  character,  electrical  and  business 
abllitv.  Technical  graduate  supplemented  by  four 
rears  of  practical  experience.  Address  •*  ■%*  care 
western  Electrician.  5io  Marquette  Building, 
Chicago. 


\A/ A  NTE  O. 

ARMATURES  TO   REWIND. 

Wlndert  direct  from  T.-H.  and  Westlngnouse 
then.  Work  guaranteed.  Ten  years' experience. 
Llalt  plants  Installed  complete.  Bend  for  prices. 
K0D6E-WALSH  ELECTRICAL  ENGINEERING  CO. 
T01  Delaware  St..  Kansas  City.  Mo. 

NOTICE-CITY  LIGHTING. 

The  City  of  Carllnville.  Illinois,  desires  to  enter 
Into  a  new  contract  for  lighting  its  street--  and 
alleys,  beginning  July  l.  1900.  The  contract  to 
be  for  a  term  of  ten  years,  forty-seven  arc  lights 
to  be  put  In  at  once,  with  the  privilege  of  fifty,  of 
2.000  candlepower  each,  moonlight  schedule, 
lights  to  burn  from  one-half  hour  after  sunset  to 
one-half  hour  before  sunrise.  Correspondence 
and  proposals  are  invited  Address  all communi- 
cations to  the  Mayor  or  City  Clerk. 

ROBT.  A.  HANKINS.  Mayor. 

JAS.  F.  HARKINS.  Citv  Clerk. 
Carllnville,  III..  Feb.  S,  1900. 

CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Ceil  Evei 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies- 

WE  CLAiri:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28'  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  SO  per  cent, 
greater  than  best  other  cell  Id 
market.  For  No.  1  cell.  800 
ampere  hours;  for  No.Boe'l, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  /<& 
volt.    Send  for  circular  and  price  list. 

GORDON  B.iTTEEY  COMPANY, 

594  Broadway,  New  York, 

Western  Representative, 

Oeorre  W.  Pailenon.  1533  Mirquette  Ride.  Chlcazo.  lit 


FOR  SALE. 

One  w  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions, 1,100  volts,  140 cycle, with  exciter, 
switchboards  and  Instruments.  Machine  and 
all  attachments  In  first-class  condition.  Answer 
"GENERATOR,"  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


,000.00 


Buys  an  Bleotrlc-llght  Plant  In  a  growing 
Illinois  town,  doing  an  Increasing  business. 
Has  city  contract,  or  will  sell  controlling  In- 
terest to  satisfactory  man  who  win  take  charge 
of  the  tlnanclalend.  Address  "PLANT,"  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


Power  Generators  For  Sale 
At  a  Bargain. 

Special  for  Street  Railway  Work.  Two  M.  P. 
Generators.  175  h.  p.  each.  Speed.  550  revolu- 
tions for  550  volts.  Address  F.  A.  BATJX, 
100'J.  138  Washington  Street.  Chicago. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sons  &  Co.,  Newark,  N.  J. 


Motor  Starting  Rheostats. 

Motor  Regulating  Rheostats, 
I>}  namo  Field  Rheostats. 
Theater  Dimmer,. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  *.  J..  IT.  S.  A. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

"  706-707-708  Lincoln  Tnut  Bldg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  B.       H.  H.  HUMPHREY,  M.  S. 


TELEPHONE  TROUBLES 

and  how  to  find  them. 
Formerly    HasHns'  Telephone    Troubles, 

NEW  7th  EDITION  JUST  OUT. 
PRICE,  25  CENTS. 

W.  H.  HYOE  &  CO.,  Pubs., 

Drawer  1564.  MILWAUKEE,  WIS. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS.  ETC. 


also 
Pumping  Machinery  for  Every  Possible  Duty. 
■-  Fre~ 


New 


SelllDg  Agents: 


Catalogue  Free. 

Manufactured  by 

THE  STILIELL-BIERCE  &  SMITMAILE  CO., 

DAYTON,    OHIO,    U.    8.    A. 

Klsdoo  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Booths  &  Co.,  Loa  Angeles,  CaL 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from, 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICAGO,  ILL. 

ESTABLISHED  1885.    INCORPORATED  1895. 


OIMT  SELL 

Your  burned-out  and  broken  incandescent  lamps  before  writing  us.  Seven 
years  of  successful  business  has  proven  that  our  terms  are  the  best  and  that 
we  are  here  to  stay.  

CEO.  F.  SCHWALM  *  CO., 

HARRISON,  N.  J. 


DATENTS. 

W0    GEO.  R.  HAMLIN,  Patent  Lawyer, 

m           800  H  St.,  N.  W.,  Washington.  D.  C. 

13!        Booklet:  "Information  for  Inventors," 
free.  Specialty:  Electrical  Inventions. 

WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 

Iff  Ur  II    a    PCDTAIU   TUIU  f*    sold  in  the  "i""'n  markets  has  a  greater  demand  than  all 
ffnCn   ft   wClllHln    InlHU    the  other  similar  things  combined,  it  Is  proof  of  superi- 
ority, isn't  It?    There  are  more  C.  &  rt   rheostats  sold  than  all  other  makes  combined,  because  the= 
quality  and  operation  are  so  much  better.    Send  for  Illustrated  Catalogue  A  and  Discount  Sheet. 
WE  ARE  THE  LARGEST  AND  OLDEST  EXCLUSIVE  MANUFACTURERS  OF  RHEOSTATS  IN  THE  WORLD. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevant  Engineering  Co.,  75  Queen  Victoria  Street.  London,  England,  Agents  for  England  and    the   Con- 
tinent.   Bagnall  &  Hilles,  Yokohama,  Jaiari,  Agents  for  Japan. 


NEW  CAS  ENGINE  IGNITER 


la  very  compact, 
light-weight  ma- 
chine, designed 
In  resp-nse  to 
numerous!  nqui  r 
lesforan  igniter 
to  be  used  on 
Bmall  launches, 
automobilep,  etc. 
Weight  14  lbs  . 
speedlGOO.height 
6H  inches.  Total 
length  of  shaft, 
flX  Inches.  Full 
particulars  Cir- 
cular ''*8." 


MANUFACTURED    BY 


IIDOE   ELECTRI 

ELBRIDCE,  N.  Y.,  U.  S.  A 


CTRICAL  IVIF-O.  OO. 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  6.  A. 


METER  WITH  CASE. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATAIiOGl'E. 

THE  STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS.  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  PaUadio  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  COLONY  BLDG.,  Ck'ICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

even  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning-,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


TUC    1   ADPCCT     AWn     DCCT    In  the  world  is  claimed  of  the 

I  ML  LflHbtOl   ANU  BtOl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make  tlae   DBWBY  ARM.       Write  for  prices. 


AMERICAN"  ST. 

ARE  THE  BEST.    Sand  for  descriptive  Circular.  I 
Absolutely  Non-Infringing.      B 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

estd  ices.        174'S.  Clinton  St.,  Chicago,  III,  I 


CEDAR    POLES. 


R.  H.  LEAVITT, 


MANUFACTURER  OF 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  S'reet, 
BROOKLYN,  N.  Y. 


WE  HAVE  THE  FOLLOWING  STOCK  IN  YARD  FOR  PROMPT  SHIPMENT: 

1,000  pieces,  5-inch  top,  20  feet  long. 
1,000  pieces,  6-inch  top,  20  feet  long. 
3,000  pieces,  4-inch  top,  25  feel  long. 


1,000  pieces,  4-inch  top,  18  feet  long. 

1,500  pieces,  5-inch  top,  18  feet  long. 

800  pieces,  6-inch  top,  18  feet  long. 

3,000  pieces,  4-inch  top,  20  feet  long. 


3,500  pieces,  5-inch  top.  25  feet    long. 


WRITE  FOR  SPECIAL  DELIVERED  PRICES  ON  THIS  STOCK. 

C.  H.WORCESTER  &  CO.,  Koss,  Mich., 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

60-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


The 


hiyMasUras. 

T.  H.  Brady,  New  Britain, Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms.Pole  and 
Swinging  Hoods,  House  Ti  rackets  and 
other  Specialties  for  Construction 
Wont.—  Catalogue  and  Prices  fur- 
nished on  application. 


L.ATI  NUM 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
BAEKK  &  CO.  40S-41 4  Slew  Jersey 
Railroad  Ave..  Newark,  -\.  J. 

New  York  Office,  120  Liberty  Street. 


KLEIN'S 


CHEMICAL  BUHDINU,  ST.  LOU'S. 


SPEC/AL 
W00W0RK 

Toy  7elrpnoTtf ani  Eitctrito.1 

Con$T'ru-ct"l6na\  emv  a^v- nation. 


^toss/WttiS, 7l-nS,-Br«.C«\tTS , 

L  m cttiptTs  loo )  _p  o x,c $ , 
Deli veryo-Til  UK,r-txy  f\ee] s 

EJ.N03UTT, 

O//CAG0. 

Lj)~Tt]e  pr.-0-ne  Yora.iT  B03. 


CEDAR    POLES 

„       SO   FT.  to     100  FT.     A      SPECIALTY 
P.L.NC^^BR.DCE^TIMBERS 

JOHN  H.FOWLER     no'cS',%HAEcRoBLDC 


\A/hii:e    Cedar 


I 


AND  STREET  RAILWAY  TIES. 
yR^ifckABSE  PJEjRRIZO  &  SOXS,  Paggett,  Mich. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted.  F.  O.  B.  cars,  your  city,  in  any  quantity.    E^"WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINT0NVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £5" .Send  for  one. 

Mathias  Klein  &  Son, 

8T-89  W.  VAN  BUREN    STREET.  CHICAGO.  ILI 


One  Standard  Open  Circuit  Batteries 
of  the  World. 

SESXD  JOB  CIEOULAB  AND  PKIOE9. 

rHE  LECLANCHl  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made  a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 
Corresponds  Solicited.      S  WGCH  S  h-Atll  Bfj  CSR   TelepllOlie   CO.,  680-682°'  Wl E  L  lTsT.^cTcO. 


? 


Western  Telephone  Construction  Co. 

2SO-254  8.  Clinton  St.,  Chicago,  III., 
Largest  Manufacturers  of 


Telephones  Swilchboards  Exclusively 


la  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

AH  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Hallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W,  Jackson  Blvd., 
OBTCATALOO.  CHICAQO,  V.  S.  A. 


We  Don't  j 
Want 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  wear  ont.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  troable. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Maintenance 
Repair 


EXPENSE 


Bednced  to  the 

y\  in i  muni 


THAT'S    WHY    PATRONS    UPHOLD 

wnte for  catalog.         63-75  FRANKFORT  STREET,  CLEVELAND,  0, 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


ui 


FOB    THE    INDEPENDENT    FIELD. 


Main  Office  and  Factory  at    LAFAYETTE)    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


K0K0M0  TELEPHONES 

«I»KAK    FOR    THEMSELVES. 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo  Telephone  &  Electric  Mfg.  Co.. 

Kokomo,  Ind.,  U.  8.  A. 


.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactraproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  In  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  .... 

efficiency  of  our  apparatus  to  be  of  the  highest  grad . 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against)  OUR 
patrons  on  alleeed  Infringement  of 
patents  owing  to. the  use  of  our  Instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


Bia 

1 
1 
1    * 

1       7 

^ 

n?  ao 

SPECIAL 

ui 

BHLMm»» ^       —i    ' 

STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOGUE. 
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FEDERAL  SALT 


11 


IPATENTED.) 


For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


DEA 


SAIi  AMHOXIAC. 


FF.DERAI,  SAL.T. 


FEDERALITE 


MADE  BY 


THE  FEDERAL  BATTERY  CO., 

II  Pike  Street,  New  York. 


SOLD  IN   BULK  ONLY. 


CHEAPER  AND   BETTER  THAN  SAL  AMMONIAC   IN    BATTERIES. 


TO  BE 


UPTODATE 


in  the  equipment 
of    your   Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  coils,  induclion  coils, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St,  LOUIS.  MO. 


NO  SILK  OR  MICA  BETWEEN  CARBONS 

Use  Our  Patent  Carbons. 

BE  PROGRESSIVE. 

DON'T     USE 
Old  style,  unreliable  fuses ;  get  our 

Rolfe  Heat  Coil 
Protection. 

Adaptable  to  all  styles  of  existing  Bases  and 
Holders.  Send  for  samples.  Get  our  prices. 
Competition  outdone.  Cable  heads  and  office 
protectors  that  have  no  equal.  Mounted  on 
slate  marble. 

Eureka  Electric  Co., 

MANUFACTURERS  OF 

High-Grade  Switchboards.  Telephones,  Protectors  and  a  full  line  of 

H  gh-Grade  Telephone  Apparatus. 

Xos.  157  to  167  So.  Canal  Street,  CHICAGO,      -      -      U.  S.  A. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.  or 
No.36  single  silk-oovered  wire  will  cost  you 
I243netat50,  10.  10.5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  t.r-;d(rinp-bell  magnets.  Tour 
winding  labor  will  cost  you  at  least  fa 
additional,  making  a  total  cost  of  yonr 
own  1,000  magnets  finished  at  factory,  8218. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Kach  winding  Is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns,  than  there  are  in  the  ordinary 
wound  magnet.  Price,  f218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ.   coTs^rTbiYmonby. 


The  Modern  Telephone 
and  Supply  Go. 


IT  PAYS  TO 
INVESTIGATE. 

Why  not  get  the 
highest  grade  of  goods 
at  a  lower  price  than 
you  pay  for  the  worst  V 
We  manufacture  every- 
thing in  Telephones  and 
general  Telephone  Sup- 
plies, and  are  in  a  po- 
sition to  offer  you  as- 
tonishing prices.  We 
repair  'Phones,  too,  at 
the  lowest  rates.  Send 
for  free  catalogue;  it 
will  secure  your  trade. 


The  Modern  Telephone  and  Supply  Co., 

56  FIFTH  AVE,,  CHICAGO,  ILL. 


ESTABLISHED    1  088. 

NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFC.  COMPANY, 

1105  Pine  St., 
ST.  LOUIS,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  "West.  "Write 
for  catalogue 
and  price  list. 


0.  A.  KUSEL, 

Proprietor, 
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OUR  STUDENTS 

SUCCEED. 


FARMER  BECOMES  SUPERINTENDENT. 
I  thlDk  there  is  no  betterchance  to  advance 
than  through  the  Schools.  Before  I  enrolled 
I  was  a  farmer,  and  knew  practically  nothing 
about  electricity  or  st»>am  engineering.  My 
Courses  In  Klectrlc  Power  and  Lighting  abd 
Stationary  Engineering  have  been  a  source 
of  great  benefit  to  me.  as  I  now  have  charge 
of  an  flee  trie-light  plant,  and  cheerfully 
admit  that  I  owe  my  position  and  salary  to 
the  Schools. 

STEPHEN'  S.  YAHNER,  Potion.  Pa 


BECAME  CHIEF  ENGINEER. 

For  some  time  previous  to  enrolllne  in  the 
Schools  I  had  been  reading  everything  I 
could  get  pertaining  to  mechanical  and  elec- 
trical engineering,  but  lound  that  I  needed 
a  better  education  in  mathematics.  When 
I  eurolled  in  the  Electrical  Engineering 
Course  I  was  second  engineer  of  the  Topeka 
Railway  Company.  About  one  year  after- 
wards, I  was  promoted  to  the  position  of 
chief  engineer  at  a  much  larger  palarv. 

J.  L.  CHASE,  Topeka,  Kansas. 


Mint*  K\art rtra\  /VmrcAc  Electrical  Engineering.  Electrical,  Electric  Power  and 
illllC  LICLUICdl  VUUI&C5.  Lighting,  Electric  Lighting,  Electric  Railways,  Teleph- 
ony, Telegraphy,  Electric  Mining,  Wiring  and  Bell  Work. 

Electrical  Instruction  in  charge  of  Prof.  R.  B.  Williamson, 

Formerly  professor  of  Electricity  in  Lehigh  University. 

lO.-i.OOO  STUDENTS  AXD  GRADUATES  August,  1890.     CAPITAL,  $1,500,000. 

$12  to  $70  in  Small  Monthly  Installments  pays  for  a 

SALARY  =  RAISING       EDUCATION. 

Write  for   Circulars  and  Local  Reference*  to  the 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 
MNFGi    BY    Ei     Mi    ASHMURE    &    COii    Detroit,  niich 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  g&l 


002, 
SCRANTON, PA. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette  Bldg. ,  CHICAGO. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE   EDISON   LALAIMDE    BATTERIES. 


LIGHT 
WEIGHT 
AND 
LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


FULL     LESCRIPTION    IN    BOOKLET    NO.    4. 

EDISON   MANUFACTURING  COMPANY, 


THOMAS    A.     EDISON,    PROPRIETOR. 


135  FIFTH   AVENUE,    NEW  YORK. 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  *I. OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  lor  HARD-DRAWN  COPPER 

WIRE,  all  sizes.     FUSED  WIRE,  FUSED 

LINKS  and  STRIPS. 

THE  C.  HclNTIRE  CO.,  13  8  (5  Franklin  St., 

NEWARK,    N.  J. 


OUR  TRADE  MARK  LINE  OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


THE  ORATOR. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  back  dust  transmitters 
iii  Wall,  Desk  and  cabinet 
Styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  Instru- 
ment that  will  work  well  at 
first,  hut  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

MANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO., 

ELYRIA.O.,  U.S.  A. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  lu  dynamos  and 
motors. 

Pvloe,    lO   Cents. 
Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 

filOMarmiette  Rldg.,  Chicago. 


In  tin  cases,  making  a  practically  alr-t'ght  pack- 
age; also  preventing  possibility  of  damage  in 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Broadway,  New  York.    1 54  Lake  St.,  Chicago. 


RTHSOUTH 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-1 7  Cortland!  SI.,  New  York. 


BRANCHES:]  320  Desr|,orn'  st 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 

71  Flood  Building. 
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Ball  Automatic  Engines, 


3uilt  by 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


engine: 


,  u. 


THE  WHITE  HALL,  MICH.,  E\ECTRIC  LICHT  PLANT  SAYS: 

"WE  TAKE  OFF  OUR  HATS  TO  CLING- SURFACE." 

Ask  us  for  the  only    Booklet   of  Sine*   Belts   you  ever  saw. 

CLING-SURFACE  MFG.  CO.,   177-182  Virginia  Street,  Buffalo,  N.  Y. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work, 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  u*e.  STATE  REQUIREnENTS 
AND  SEND  FOR  CATALOGUE. 

S,  MORGAN  SMITH  CO.,  York,  Pa. 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


SMALL  SPRINGS 

OF   TVERY   DESCRIPTION 
THZ  WALLACE    BARNES    CO., 
vMmWtfo         BRISTOL,   CONN.,  U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  ns  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speeo 
ever  obtained  for  the  same  power.      The  highest  mean  efficieney  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequated  in  quickness  and  case  of  opening  and  closing. 
Tests  show  orerSl  per  cent,  average  efficiency  icith  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


^trademarks  Jhe  Phosphor  Bronze  SmeltingCo.Iimited, 
2200  washington  ave.philadelphia. 
,|      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
INGOTS,CASTINGS,WIRE, RODS,  SHEETS, etc. 

^£JU"  ' —  D  E  LT  A^IE  TAL 

.  'V\       =        CASTINGS,  STAMPINGS  «nd  FORGINGS 


DON'T  BE 
EXTRAVAGANT 

Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine, 
We  have  just  what  you  want. 
Write  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H .  J.  DAVIS,  General  Eastern  Agent, 

40  Walt  Street.  New  York  City. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


4  FAST  TRAINS 

CHICAGO  &  NORTH-WESTERN  RY. 


The  Overland  Limited 

California  and  Oregon  in  3  days 
at  6:30  every  night 

The  Colorado  Special 

One  /tight  to  Denver 

at  zo  every  morning 


The  North-  Western  Limited 

Electric  Lighted —  Chicago, 
St.  Paul  and  Minneapolis 

at  6: jo  every  evening 

Dulath-Superior  Limited 
«**  St  Paul  Fast  Mail 

at  jo  every  night 


"THROUGH  Car  Line  betiueen    Chicago,    Milwaukee ,    Ashland,    Duluth, 
St.  Paul,     Minneapolis,    Des  Moines,    Sioux    City,    Omaha,    Denver, 
Cheyenne,     Ogden,    Salt  Lake,     Portland,      San  Francisco,    Los    Angeles. 
Ticket  Offices,  igj  Clark  Street  and  Weils  Street  Station,  Chicago. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


AXD 

ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGOa^KANSASCITY.  J 
CHICAGO  and  ST.  LOUIS. 
CHICAGO  and  PEORIA. 
ST.LOUISandKANSASCITY.  1 


HOT  SPRINGS.  Ark.,  DENVER.Colo.. 

TEXAS.  FLORIDA.UTAH. 

CALIFORNIA  «~°  OREGON. 


If  you  are  contemplating  a  trip,  any  portion    of 
■which  can  lie  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pninph- 
ets,  rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  A l-ni  , 

CHICAGO.  ILLINOIS. 


WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


JEFFREY 

COAL-ASHES  HANDLINGl 
MACHINERY.  SKflSffl.. 

THE  JEFFREY  MFG.  CO.  Columbus,  0.1 


Remember 
MAJOR'S 
RUBBER 
CEMENT. 
MAJOR'S 
LEATHER 
CEMENT. 


Tel.  3346  SSth  St. 


^  GARY  SPRING  WORKS,    '] 

5  2i0  and  242  West  29 tb  St. , 

3  New  York  City. 

'=  Manufacturers  of 

m  WIRE  and   SPRINGS 


ff\ ^T-_ 

l  'g. 

2:v 

,U 

%■.) 

~~ 
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Westinghouse 


MULTIPOLAR  DIRECT-CURRENT  MOTORS 


J*  J«  J*  FOR  Jt  Jt  j* 


MACHINE  DRIVING. 


X 

: 
i 


WESTINGHOUSE  DIRECT-CURRENT  MOTOR  DRIVING  A  PUMP. 


Specially  adapted  to  driving  machine  tools,  pumps,  etc. 


Westinghouse  Electric  &  Mfg.   Co., 

Pittsburg,  Pa. 


"Westinghouse  "Electric  Co.,  Ltd., 
32  Virtori*  Street,  London,  S.  W.,  England. 


All  Principal  Cities  in 
U.  S.  and  Canada.  J 
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Fort  Wayne  electric  works 


(INCORPORATED) 


"WOOD"  ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided    improvement    on    hanger    boards. 

A  positive    and     absolute     cut-out    for     either 

series  or    constant-potential    arc    lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc  lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 


SEND  FOR  BULLETIN    1006. 


MAIN  6FF.CE  AND   FACTORY,     FORT     WAYNE,     INDIANA. 


Catalogue. 


ADVANTAGES    OF    THE     PAPER 
PULLEY. 

(Additional  merit  each  is^ue  in  this  - 

(No.  2.)    ECONOMY. 

Waste  of  fuel,  power,  loss  of  time,  and 
general  inefficiency,  due  to  slipping  of 
belts,  is  entirely  obviated. 


Rockwood  Sales  Department, 
330  South  Pennsylvania  Street, 
Indianapolis.  U.  S.  A. 


ROCKWOOD'S  PATENT  COMPRESSED  PAPER 
PULLEY. 
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WHAT  HAVE  YOU  TO  MAKE? 
Our  Work  is  First-Class,    Prices  Rea- 

SPIES  &  "COMPANY, 

87-80   W.  Van   Buren  St  ,  Chicago,  III. 


That  "Get  There"  Spirit 

■ 

t»y  .tuidyiiik-    •*  between 

-ill.'" 

EDICATION  BV  HAIL 


■sii  Branab- 

•»*.-«  lorui 
THE  UNITED  CORRESPONDENCE  SCHOOLS, 

w»..  New  York,  for  Catalogue  VI. 


CRYSTAL 

CHEMICAL  COLORING 

FOR  COLORING  Incandescent  Lamps  any  color  desired. 
Easily  and  quickly  applied,  giving  brilliant  effects.  Cheap. 

SEND    FOR    CIRCULAR. 

WEBSTER  CHEMICAL  CO.,  TEST 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheeta, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Dei. 


OCLITTLtS  ELECTRIC 
FILL 

PUUEY  COATING 


O.G.  LITTLE 

PULLEY  COATING  C 

MENASHAWIS,  U.L 

SAMPLE    PLATE 
PAT.  JULY  13  1897. 


if.tGA. 


Established  1893.       Incorporated  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  lor  Sample  Plate  and  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisn*uhs.a. 


No.   702,   10  Amp.    It    P 


Has  ample  carrying  capacity. 


HART 


i  and  i 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


Harta^Meceman 


&&  HIGH  ST.,  HARTF-O 


IMIM. 


4* 


0ioftioio4oio3o3o^3o3o3oi  *4ojftJoiofo]Jo4o4o4Moi 


a  Black  Diamond  File  Works 


Inc.  1805. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


-ri  OUB  GOODS  ARE  OS  SALE  IK  EVER!    LEADISS  HARDWARE  ! 
4l  STORE  IN  THE  UNITED  STATES  AND  CANADA. 

*'  PHILADELPHIA,  PA. 


G.  &  H.  BARNETT  COMPANY, 


STURTEYATf T  SYSTEM 

OF 

HEATING  &  VENTILATION 


Centralized  plant . 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue  ""84 

B.F.  STURTEVANT  C°.  boston, 

;VE,W  YORK  -PHILADELPHIA-  CHICAGO  •  LONDON- 


$3  per  Annum.    »«d»,SS'51X,™(.6..    EVERY  SATURDAY. 


otter  of  th.  se™nd  class.  J   (J    CeillS     P&f  UOpy. 
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CI  A/ID  I     ITV  INSULATED 

dllfll      LLA   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

western  selling  agent.    Simplex  Electrical  Company, 


I  137  Monadnock  Block,  CHICAGO. 


75-81   Cornhill,  BOSTON,  MAS8. 


>lON/> 


18S»— Pari*  Exposition, 
Medal  for  Rubber  Insulation. 

1893-World's  Fair, 
Kledal  for  Rubber  Insulation. 


TRADE  MARK. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w$h.r  Wires. 
THE  OKONITE  CO.,  Ltd. 


Will.rd  L.  Candee.  lMan.oers 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt. 

W.  H.  Hodgins,  Secy. 


MORE 

uCrown"Rail  Bonds 

Arc  In   use   thrtn   all   other   styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


Standard  Underground  GableGo. 


642  The  Rookery, 
Chicago. 


WestlDghouse  Bldg., 
Pittsburr 


18  Cortlaadt  St., 
New  York  City. 
Mills  Building,  San  Francisco. 


1225  Betz  Bldgj 
Philadelphia,  Ft 


r  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Rubber  Covered  Wires  and  Cables. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,    TELEGRAPH    AND    FIRE    ALARfl    CABLES. 

All  Wires  are  tested  at  Factory.  JUSESBOKO,  IK1» 


]40NTAjK|toHAS& 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 


ADDRESS 


MONTAUK 

Multiphase  Cable  Co., 

1 00  Broadway,  New  York. 

Telephone,  4031   Courtlandt. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  y-t  to  50 horsepower. 
Dynamos  from  10  lights  to  700. 

We  sell  or  rent.    Good  profits 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Hay 
Focus  Tubes,  Induction  Coils. 


SPEER  CARBON  CO 


Saint  Marys  Pa. 

Manufacturers  nf  ,,     -, 

MOTOR  and  GENERATOR  BRUSHES. 
ELECTRIC  LIGHT  CARBONS  for 
open  and  enclosed  Arc  Lamps. 


Motor  Starting  Kheostai  e. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westileld.  M.  J_  lT.  S.  A. 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 
All  Other  Types. 
In  successful  use  for  ten  years. 
Standard  Irish .    Prices  low- 
Send  for  descriptive  circular  and 
testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


Medical  Coll.. 

Spark  Coil.. 

17-27  Vande-water  St.,  Hew  York. 


ijoBeitingCoi 

^      MAKERS  OF    £". .  , 

LEATHER  C|ES&    MILL 
BELTING  Wy  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  inquiry  andcareful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  syitem  used. 


OFF1C   AND  FAC  I()R\ 
G7-69SOUTH    CANAL    STRUCT 

CHICAGO  ILL. 

NEWORLE6NS  ST.LQUI5 


THE 


r 

[PHOENIX  GLASS  C0.j 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR   NEW  AND 
LATEST    CATALOGUE. 

Pittsburgh.    New  York.    Chicago. 


Wanted  For  Cash. 

We  pay  SI5.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 

Highest  prices   paid  for  old 
I  ncandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERS  and  ASSAYERS. 


r  offer  will   reach  yuti 


WESTDN  ElEEiriGBl  IntfromBiii  Co., 

114  120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard 
Portable 
Direct  Reading* 


Voltmeters. 
Millivolt  meters. 
To  Ham  meters, 
Ammeters. 

Mill  famine  ters. 

Ground  J>ete«-tors  and 

Circuit  Testers, 

Ohmmeters. 

Portable  Galvanometers. 

Oar  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over-  The  Semi-Port' 
able  Laboratory  Standards  are  still  better. 

Oar  Station  Voltmeters  and  Ammeters  are 

unsurpassed  In   point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Mention  the  Westbem  Elxotbiciak  when 
writing  for  catalogue*. 


N. -].  R. 


WIRI 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
IS  AND   CA.E3L.ES. 

OFFICH  AND  FACTORY;  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO., 


No.  I 


Iroadway, 
NEW  YORK    N    Y 

Manufacturers  of    COMPOUND    PRISM    GLOBES    AND  SHADES,    Quarantine  give   ' 


Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 
For  directfngand  diffusing  all  kinds  ot  light. 
Send  tor  catalogues  and  pamphlets. 
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BUG  PROOF  BELLS 


ND 


TH=  TRADE  SUPPLIED  BY 


WESTERN   BELL  WO  RKSi/ 197-201  E. Van BurenSt.,  Chicago. 


Write  for  Sampl« 


nd  f^ri 


COLUMBIA     for 

**  .  M_^_.A  ENCLOSED 

Carbons     arcs 

Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 


NATIONAL  CARBON  COMPANY, 


1 198  West  Madison  Avenue, 
CLEVELAND,  OHIO. 


DIEHL  ELECTRIC  FANS. 


IN    USE    THROUGHOUT 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO, 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N,  J 


SHOW  ROOMS 


(  NEW  YORK,  561-563  Broadway. 

1  CHICAGO,  192-194. Van  Buren  St. 

J  BOSTON,  128-132  Essex  St. 

(  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 
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IN 


IN 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


,teCTS  FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS.        «\.ECT«4 

•' — ^  <=^= 


UNEQUAL,l_eO  IN  QUAL1 
AND    EmCIE&Kf? 


m 


ILLIANTV  LIGHT. 


HUGO  REISINGEB<iBROADy^NEW:^ORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


!••••••«••••••«••• 


FKJEO  H.  AXDEX,  Pres.  J.  GEISEROW1CH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


"*"*  High -Grade  Weatherproof  Wire,  *BANO 

NO  TRUST  PRICES.  SYCAMORE,    ILL.  ALL  SAMPLES  FREE. 


The  Bossert  Electric  Construction  Go. 

0 MANUFACTURERS  OF 0 

STEEL  OUTLET  AND  JUNCTION  BOXES. 
SWITCHBOARDS,    PASTEL    BOARDS,    SWITCHES,  ETC, 

UTIOA,     NEW     YORK. 


S-E-l 


Is  the  name  of  the  instrument  we  make 
for  switchboard  use.  Fully  guaranteed. 
Always  correct.  Specify  them  in  your 
next  order. 

Send  for  descriptive  catalogue  and  prices. 


S.E.I.C0.J 


Syracuse,  N.  Y. 
39  Cortland!  St.,  New  York. 
70  Summer  St.,  Boston. 


NONA/   READY! 


Desk  and  Ceiling  Fans,  1900  Models. 

SMSfKt      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and.  Warehouse.  136  Liberty  Street,  Blew  Xor/k  City. 


!The  Fibre-Graphite  Commutator  Brush.  \ 


I 

5 
I 

J  Holmes  Fibre  ■  Graphite  Mfg.  Co., 

i       51  55  Wakefield  St..  Germantown,  PHILADELPHIA. 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Onder  Varying  Load. 
No  Wear  on  Commutator. 

No  Shifting  of  Quadrant, 

80  per  cent.  Pore  Graphite. 

For  Sample  Order,  and  Prices,  write  to 


COMMUTATOR 


mM 


mmmmmmm§ 

\J2  CHICAGO,  ILL. U.S. A.  \L> 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


American  Battery  Co 

Amer.  El.  Specialty  Co.. .  x 

Amer.  El.  Telephone  Co..  xiv 

American  Elec.  Works. ..  xi 

Amer.  Reflect.  &  Ltg.  Co.  xii 

Amer.  Steel  &  Wire  Co . . .  i 

Amer.  Wov.Wr.  Brush  Co.  xv 

Arnold  El.  Power  Sta.  Co.    

Ashmore  &  Co.,  E.  M xvii 

Bain,  Foree xi 

Baker  &  Co xiii 

Ball  Engine  Co xvii 

Barnes  Co.,  Wallace xvii 

Barnett  Co.,  G.  &  H xx 

Baux.F.  A 

Becker  Bros xii 

Belden-Larwill   Elec.    & 

Mfg.  Co ix 

Berthold  &  Jennings xiii 

Besly  &Co.,Chas.  H xx 

BisseU  &  Co.,  F xv 

Bossert  El.  Const.  Co —  iii 

Brady,  T.  H xiii 

Bryan  &  Humphrey xii 

Bubier  Publishing  Co xi 

Buckeye  Electric  Co 

Burnley  Batt.  &  MXg  Co.  i 

Cary  Spring  Works x 

Central  Mfg.  Co xiii 

Central  Tel.  &  Elec.  Co..    

Chicago  Belting  Co  ..... .  i 

Chicago  Edison  Co vi 

Chic.  Fuse  Wire  &  Mfg.Co.    

Chic.House  Wrecking  Co.    

Chicago  Ins.  Wire  Co iii 


Chicago  &  Alton  R.  R . . . .  xv 

C.,M.  &St.  P.  R.R xvii 

Clay  Elec  &  Mfg.  Co xi 

Cling-Surface  Mfg.  Co xvii 

Colorado  Lamp  Co xi 

Cornell  Machine  Co xvii 

Couch  &  Seeley  Co 

Cutler- Hammer  Mfg  Co. .  xii 

Cutter  Elec.  &  Mfg.  Co....  

Davis  AStitt  Co xiii 

Dayton  Globe  Ir.  Wks.  Co.  xvi 

Dearborn  Drug  &  Ch.  Co.  ix 

Diamond  Meter  Co 

Diehl  Manufacturing  Co.  ii 

Dixon  Crucible  Co.,  Jos.,  xvii 

Dunn-Martin  Electric  Co.  xii 

Eagle  Electric  Works 

Eagle  Paint  &  Var.  Wks..  xi 

Eastern  Elec.  Cable  Co xi 

Edison  Decorative  &  Min- 
iature Lamp  Bept x 

Edison  Mfg.  Co xi 

El.  Eng.  Inst.  Corr.  Inst.    

Electric  Appliance  Co  —  x 

Electric  Storage  Batt.  Co.    

Electrician  Pub.  Co xiv,  xvi 

Emerson  El.  Mfg.Co iii 

Ericsson  Telephone  Co . . .  i 

Eureka  Electric  Co xv 


Fairies  Mfg.  Co 

Farr  Tel.  &  Con.  Sup.  Co. 

Federal  Battery  Co 

Foote,  Pierson  &  Co 

"For  Sale"  Advs 


xx 


Ft.  Wayne  El.  Wks.,  Inc..  xlx 

Fowler,  John  H xiii 

Franklin  Eng.  &  Elec.  Co.    

Fuller  Co.,  The xx 

General  Electric  Co viii 

General  Elec.  Repair  Co..  xii 
Gen'l  Incandescent    Arc 

Light  Co 

General  Inc.  Lamp  Co 

Goldsmith  Bros i 

Gordon  Battery  Co x 

Great   Western  Smelting 

&  Refining  Co xii 

Hamlin,  Geo.  R xii 

Hart  &  Hegeman  Mfg.  Co.  xi 

Hobart  Elec.  Mfg.  Co i 

Hodge- Walsh  El.  Eng.  Co.  xii 

Holmes  Fibre-Graph.  Co.  iii 

Holophane  Glass  Co i 

Huebel  &  Manger x 

Illinois  Insulated  Wire  Co.    iii 

Indiana  Rub.  &  Ins.  W.  Co.  i 

Interna t'l Cor.  Schools...  xv 

Iron  Clad  Resistance  Co..  i 

Jeffrey  Mfg.  Co xvii 

Johnston,  Thos.  J xi 

Kans.  City  &  So.  Lum.  Co.  xiii 

Eartavert  Mfg.  Co xx 

Kelley  i  Son,  Benj.  F....  xvii 

Kentucky  Electrical  Co..  ix 

Klein  &  Son,  Mathias xiii 

Kokomo  Tel.  &  El.  M.  Co.  xiv 


Kusel,  D.  A.,  Tel.  &  Elec. 
Mfg.  Co 

Leather  Preserv.  M.  Corp.    

Leavitt,  R.  H xiii 

Leclanche  Battery  Co....     xiii 

Leffel  &  Co.,  James xvii 

Lindsley  Brothers  Co.iv,  v,  xiii 
Little,  O.  C.  Pulley  Coat'g 
Co xx 


Lombard  Water  Wh.  G.  Co.  

Magers,  J.  B xiii 

Major's  Cement xx 

Manhattan  Elec.  Sup.  Co.    

Manross,  F.  N 

Matthews  &  Bro.,  W.  N„  xii 

MclntireCo.,  The  C 

McLennan  &  Co.,  K x 

McRoy,  John  T x 

Meyrowitz,  E.  B 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

Modern  Tel.  &  Supp.  Co.  xv 

Monon  R.  R xvii 

Montauk  Multip.  Cable  Co.  i 

Munsell&  Co.,  Eugene. ..  x 

Murray  &  Co.,  Jas.  J 


National  Carbon  Co...... 

National  India  Rubber  Co. 

Naugle,  Holcomb  &  Co 

New  York  Insul.  Wire  Co. 

Noblett,  E.  J 

Non-Polarizing  Dry  Bt.Co. 

North  Electric  Co 

Northern  Elec  Mfg.  Co. . . 
OkoniteCo.,  The 


PaisteCo.,  H.  T xi 

Paragon  Fan  &  Motor  Co.  vii 

Partrick,  Carter  &  Wilkins. 

Perrizo  &  Sons xiii 

Peru  Elec.  Mfg.  Co xii 

Phillips,  Eugene  F xi 

Phillips  Ins'd  Wire  Co....  xi 

Phoenix  Glass  Co i 

Phosphor-Bronze  S.  Co..  xvii 

Pringle,  Wm.T xi 

Queen  &  Co i 


For  Classified    Index   of  Advertisements 


Rawson  Electric  Co 

Reisinger,  Hugo iii 

Riley  Bros xx 

Robertson  &  Sons,  Jas.  L.    

Rockwood  Sales  Dept xix 

Roebling's  Sons  Co.,  J.  A.    

Roth  Bros.  &  Co 

Sargent  &  Lundy 

Sawyer-Man  Elec.  Co xviii 

Schiff ,  Jordan  &  Co 

Schwalm  Co.,  Geo.  F xii 

S.  E.  I.  Co iii 

Shelby  Electric  Co 

Shultz  Belting  Co 

Siemens  &  Halske  Electric 

Co.  of  America vii 

Simplex  Elect 'al  Co.,  The,  1 

Smith  Co.,  S.  Morgan...  xvii 

Speer  Carbon  Co i,  x 

Spies  &  Company xx 

Splitdorf,  C.  F I 

Sprague  Electric  Co ix 

Standard  Paint  Co x 

Standard  Tel.  &  El.  Co. . .  xiv 

See   Page  VI. 


StandardUnderg.CableCo.  i 

Sterling  &.  Son,  W.  C xiii 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The  x 

Stewart  Electrical  Co 

Stilwell-Bierce  &  Smith- 

VaileCo xii,  xiii 

Stow  Mfg.  Co 

Stromberg-Carlson      Tel. 

Mfg.  Co _.  xiv 

Sturtevant  Co.,  B.  F xx 

Swarts  Metal  Refin'g  Co..  xii 
Swedish-American  Tel.  Co.  xiv 

Texas  Arm  &  Pin  Co xiii 

Torrey  Cedar  Co xiii 

United Corresp.  Schools.,  xv 

Valentine- Clark  Co xiii 

Varley  Dupl.  Mag.  Co xv 

Vought,  M.I 

Vulcanized  Fiber  Co xx 

Wagner  El.  Mfg.  Co ix 

Walsh's  Sons  &  Co xii 

Ward  Leonard  Elec.  Co..  xii 

Warren  Elec.  Mfg.  Co xvi 

Webster  Chemical  Co 

Western  Bell  Works ii 

Western  Electric  Co vii 

Western  El.  Supply  Co...    

Western  Tel.  Cons.  Co xiv 

Westinghouse  Electric  & 

Manufacturing  Co  ....    xviii 

Weston  Elect'cal  Inst.  Co.  i 

White,  S.  S.t  Dent.  Mfg.  Co. 

Worcester  &  Co.,  C.  H xiii 
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GEORGE  L.  LINDSLEY. 


CARGO  OF  POLES  70  FEET  LONG  FURNISHED  BY  LINO. LEV  BROS.  CO. 


EDWARD  A.  LINDSLEY. 


There  must  be  some  reason  why  we  now  own 
CERONDALE,   WIS.,    McALLISTER,    WIS 
MICH.,   and   operate  and    employ  at    times  in 


\A/I 


PACIFIC   COAST  OFFICE  AND   YARDS    with 


LINDSLEY  BROS.'  MENOMINEE  CEDAR  YARD. 


yards    in    MENOMINEE,    MICH.,   COLL,  WIS., 
STEPHENSON,   MICH.,    HERMANSYILLE, 

winter  500  men. 
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st°ck  always  on  hand'    TACOMA,  WASHINGTON. 


WESTERN    ELECTRICIAN 


February  24,  1900 


We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  yonr  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


MARK 


CHICAGO. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


A  mi  nin'  I ;\l iir*. 

Electric  Appliance  Co. 

Manhattan  Kite  Mmplv  Co. 

Partrlck.  lurter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-Larwlll  El.  A  Mf.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Batteries  and  Jars. 

Burnley  Battery  a  Mfg.  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co..  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Bells.  Buzzers,  Etc. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilkins. 

Western  Hell  Works. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
B  lowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books.  Electrical. 

Bubler  Publishing  Co. 

Electrician  Publishing  Co. 

Brushes. 

Amer.  Wov.  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Elect.  Supply  Co. 
Brush  Holders. 

Ciay  Electric  a  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  CarlerA  Wilkins. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wire*.) 
Cables, Electric  (See  Insu- 
lated W  lres.),Copper,Hheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Chicago  insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

New  York  Ins.  Wire  Co. 

simplex  Electrical  Co. 

Standard  Underground  <:.  Co 

Western  Elect.  Supply  Co. 
Carbons,Points  4k  Plates 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Gen'l  Inc.  Arc  Lt.  Co.  • 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Schiff,  Jordan  ,v  Co. 

Speer  Carbon  i  '<>. 

Western  Elect.  Supply  Co. 
Cement. 

Major's  cement. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Cutler  Elec.  A  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Coal  A.  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 

Colls  and  Magnets. 

Splitdorf,  C.  F. 

varley  Duplex  Magnet  Co. 


Coloring  (Ine.   Lamps'. 

Webster  chemical  Co. 
Compound. 

Ashmore  A  Co.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little.  O.C.,  Pulley  CoafgCo. 

McLennan  A  Co.,  K. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntireCo.,  The  C. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric-Co. 

Western  Elect.  Supply  Co. 

WestinghouseElec.A  Mfg.Co. 
Copper. 

Besly  A  Co.,  Cbas.  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 
i     Besly  A  Co.,  Chas.  H. 
I     Chicago  Edison  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

OkoniteCo.,Tbe 

Partrlck,  Carter  A  Wilkins. 

Phillips  insulated   Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 

Correspondence  Schools 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 
United  Corresp.  Schools. 

Cross-Arms,     Pins     and 
Brackets. 

Brady,  T.  H. 
Central  Mfg.  Co. 
Electric  Appliance  Co. 
Fowler,  John  H. 
Kanv  CitCA  So.  Lumber  Co. 
Leavltt,  R.  H. 
Mager.  J.  B. 

Manhattan  Elec.  Supply  Co. 
Naugle,  HolcombACo. 
Texas  Arm  A  Pin  Co. 
Valentine-Clark  Co.,  The. 
Western  Elect.  Supply  Co. 
Cut-Outs  and    Switches. 
Bossert  Elec.  Const.  Co. 
Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Cutter  El.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.Co. 
Foote,  Plerson  &  I  !o. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Hart  A  Hegeman  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
M<vrowltz,  E.  B. 
Palste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Schiff.  Jordan  A  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlngbouse  El.  A  Mfg.  Co. 


Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  motors. 

Baux,  F.  A. 

Dlehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Hallways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 

Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote  Plerson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Paiste  Co.,  H.  T. 

Partrlck,  Carter  A  Wilkins. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

S.  E.  I.  Co. 

Siemens  A  Halske  Electric  Co. 

of  America. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electrical  Specialties. 

American  El.  Specialty  Co. 
Clay  Electric  A  Mfg.  Co. 
Dunn-Martin  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Manhattan  Elec.  Supply  Co. 
MclntireCo..  The  C. 
Partrlck,  Carter  A  Wilkins. 
Pringle,  Win.  T. 
Spies  A  Company. 
Western  Elect.  Supply  Co. 

Electro- Plating  Mnch'y. 

Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas. 

Cornell  Machine  Co. 

Engines,  Steam. 

Ball  Engine  Co. 
Sturtevant  Co.,  B.  F. 

Fan  Outfits. 

Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
Fuller  Co.,  The. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Manhattan  Elec.   Supply  Co. 
Paragon  Fan  Motor  Co. 
Roth  Bros.  A  Co. 
Schiff,  Jordan  A  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  P. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  El.  A    Conib'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 


Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntireCo.,  The  C. 
Fuse  AVire. 

Chicago  Fuse  W'ireAMfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 

Gas  Lighting,  Electric. 

Western  Electric  Co. 

Gears. 

Besly  A  Co.,  Chas.  H. 

General   Elec.  Supplies. 

Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Electric  Appliance  Co. 
Foote,  Plerson  A  Co. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Matthews  A  Bro.,  W.  N. 
Partrick,  Carter  A  Wilkins. 
Peru  Elec.  Mfg.  Co. 
Schiff.  Jordan  A  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Globes  and  Electrical 
Glassware. 

Holophane  Glass  Co. 
Murray  A  Co.,  Jas.  J. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co. 

Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 

Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 

Heating  and  Ventilating 
Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 
Vought,  M.  I. 

Insulators   and  Insulat- 
ing Materials. 

Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eagle  Paint  A  Varnish  Wks, 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Foote,  Pierson  A  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Insulated  wire  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.Co. 
Manhattan  Elec  Supply  Co. 
Mica  Insulator  Co. 
MunsellA  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co., The. 
Palste  Co.,  H.  T. 
Partrlck,  Carter  A  Wilkins. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Schiff.  Jordan  A  Co. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated       Wrircs     and 
Cables-Magnet  Wires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electrle  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Manhattan  Elec.  Supply  Co. 
Montauk  Multlph.  CaoleCo. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Partrlck,  Carter  &  Wilkins. 
Phillips,  Eugene  F. 
Phillip*  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Junction  Boxes. 
Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 


Lamps,  Incandescent. 

Buckeye  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  &    Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
General  Electric  Ce. 
General  Inc.  Are  Light  Co. 
General  Inc.  Lamp  Co. 
Kentucky  Electrical  Co. 
Manhattan  Elec.  Supply  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  ElectrlcCo. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 
Electric  Appliance  Co. 
Eureka  Electric  Co. 
Ft,  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-BIerce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrrks,  Inc. 

General  Inc.  Arc  Light  Co 
"  Siemens  A  Halske  Electric  Co. 

of  America. 
Mica. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sous,  Jas.  L. 
Paints. 

Cling-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  AStltt  Co. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrizo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrev  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Peru  Elec.  Mfg.  Co. 

Power  Transmission 

Machinery. 

Jeffrey  Mfg.Co. 
Pulleys, 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Heflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Be-  Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats, 

Cutler-Hammer  Mfg.  Co. 

General  Elec'.-lc  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Res.dtance  Co. 

Spies  A  Company. 

Ward  Leonard  Elec.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 


Second-Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge-WaUh  Elec.  Eng.  Co. 

Matthews  A  Bro..  W.  N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Sneaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     M  a  g  i  c 
Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  ElectricalWorks. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Bissell  A  Co.,  F. 
Central  Tel.  A  Elec.  Co. 
Couch  A  Seeley  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Co. 
Farr  Tel.  A  Cons.  Supply  Co 
Foote,  Plerson  A  Co. 
Kokomo  Tel  A  El.  Mfg.  Co. 
Kusel,  D.A.,Tel.  A  El.  Mfg.Co. 
Manhattan  Elec.  Supply  Co. 
Modern  Tel.  A  Supply  Co. 
Noblett,  E.  J. 
North  Electric  Co. 
Rawson  Electric  Co. 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stroraberg-Carl-onTel.  M.Co 
Swedish-American  Tel.  to. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Western  Tel.  Cons,  Co. 
Tools. 
Klein  A  Son,  Mathlas. 

Toys,  Elec'rical. 

Dunn-Martin  ElectrlcCo. 

Transformers. 

Ft.  Wayne   Elec.  Works,  In  . 
General  ElectrlcCo. 
Siemens  A  HalskeElectrlc  Co. 

of  America. 
Wagner  Elec.  Mfg.Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

TurbineAWa'crWheels. 

Davton  Globe  Iron  Works  Co. 

LerTel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Electric  Appliance  Co. 

Okonlte  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co, 

Western  Electric  Supply  Co 
Woodwork,Electrical. 

Bissell  A  Co.,  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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"1900"  Desk  and  Univer- 
sal Joint  Wall  Fans,  made 
in  12  and  16-inch  sizes,  all 
finishes  and  voltages. 

Ceiling  fans,  two  and 
four-blade,  in  three  grades, 
from  plain  japan  finish 
without  switch  to  ball-bear- 
ing   fan   with  heavy  "orna- 


mental brass  shell  and  in- 
dividual switch  on  bot- 
tom. 

Wound  for  125,  220,  230, 
250  and  500-volt  circuits. 

Small  power  motors, 
1-12, 1-8, 1-6, 1-4,  1-2  and  1 
horsepower,  all  windings. 


PARAGON  FAN  AND  MOTOR  CO., 

WORKS  AND  CENERAL  OFFICES: 

572-578   First  Avenue,   between  33d  and   34th     Streets,    NEW   YORK. 

Branch  Offices  in  Principal  Cities.         Sales  Agencies  Everywhere. 


Siemens  &  Halske  Electric 
Co.  of  America, 

GENERAL  OFFICES,  CHICAGO. 

ELECTRICAL  APPARATUS. 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 
Philadelphia,       St.  Louis,      San  Francisco. 


S.  K.  C.  Hot  Wire 
Voltmeters. 


switchboard  type.  ACCURATE  and  USEFUL  on 
EITHER  ALTERNATING  or  DIRECT  CURRENT 
CIRCUITS. 

Switchboard  and  Portable  Types. 

Entirely  non-inductive. 

Not  affected  or  disturbed  by  extraneous  mag- 
netism or  currents,  or  by  changes  of  tem- 
perature of  surrounding  air. 

Absolutely  dead-beat.  Can  be  kept  in  con- 
stant calibration. 

Send  for  Bulletin  108,  giving  full  description  of  S.  K.  C. 
HOT  WIRE  VOLTMETERS  as  well  as  S.  K.  C.  HOT  WIRE 
AMMETERS. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


IIANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies . 


LONDON, 

Bridge  Chambers,  171  Queen 
Victoria  St.,  B.  C 
and  North  Woolwich,  E. 


ANTWERP, 
33  Rue  Boudewyna. 


PARIS, 
46  Avenue  de  Breteull. 
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THEGENERALELECTRIC  COMPANY'S 

FAN  MOTORS. 


1900 


MODELS. 


Swivel  Frame  Desk  Motor. 


Swivel  and  Trunnion  Desk  Motor. 


Wall  Bracket  Motor. 


FAN  MOTORS  IN  STOCK  AT  THE  FOLLOWING  CITIES: 


BOSTON, 
NEW  YORK, 
PHILADELPHIA, 


CHICAGO, 

CINCINNATI, 

ATLANTA, 


DENVER, 

SAN  FRANCISCO, 

NEW  ORLEANS. 


General  Office,  SCHENECTADY,  N.  Y. 
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DEARBORN  fh 


ALL  KINDS  OF  ANALYSES. 


rug    and    < 
aboratorii 
Vegetable 

WATERS  FREE. 


Jhemica!     Works, 
>s— Water    Chemists. 
Boiler     Compounds. 

OILS  A  SPECIALTY. 


10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING,    CHICAGO,    ILL. 


WE  GUARANTEE 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 

Barrel  lota,  16  C.  P.,  17  cents:  3«  C.  P.,  »5  cents; 

P.  O.  B.  Owennboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


Wagner  Electric  Mfg.  Go.'s 

SELF-STARTING,    SINGLE- 
PHASE  A.  C.   MOTORS.... 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 


SPRACUE  "MULTIPLE  UNIT"  RAILWAY  SYSTEM.  \ 

LUNDELL  GENERATORS,  "risrfflSjffiS*  j 

LUNDELL  POWER  MOTORS,  A"*SLS,rSSS£BU£r:  $ 

LUNDELL  FAN  MOTORS,  B*wullffliSSf"Mm  * 

INTERIOR  CONDUIT,  lA^S^^l^0A!&i^iZ^Ze  t. 

Catalogue  0380.  £ 

EXHAUST  FANS  and  VENTILATING  OUTFITS.  f 

GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City.  I 

CHICAGO,  Fisher  Building.    BOSTON,  275  Devonshire  Street.  4- 


Adaptcd   to 
chlnery. 


arions  types  of 
Catalogue  0358. ' 


Desk,  Wall,  Ceil im?  and  Column  Patterns. 
Catalogue  0366. 


Embodies  new  features. 
Originality — Refinement  of 

design. 
Has  money-making  qualities. 


Mechanism  is   simple,  light, 

but  strong. 
Contains   a  clutch   that  will 

release  itself. 


lO-horsepower  single-phase  motor,  one-twelfth  actual  size. 
SEND    FOR    BULLETINS    Z    24,    26,    32    and    35. 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH  OFFICES: 

NEW  YORK.  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON.  620  At  antic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  St. 

SAN  FRANCISCO.  120  Sutter  St.  YOKOHAMA. JAPAN.  LONDON,  ENGLAND.  CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg.,  New  York  City. 


Casts  no  shadows. 

Is  mechanically  and  electrically 

balanced. 
Is  danger-proof  against  fire. 


Our  caialog  will  prove  good 
reading  to  prospective 
lamp  users.  You  can  have 
it  for  the  asking. 


The  Belden-Larwill  Electric  &  Mfg.  Co., 

FT.  WAYNE,  IND.,  U.  S.  A. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  « wis. 

GENERATORS    l-2  K-  w-  t0  l50  K-  w-<  Belted  and  Direct-Connected  Type, 
viciiiiiini  wiw    spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   ...    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
"  v     wiw FACTORY  EQUIPMENTS  A  SPECIALTY. 


nrcinroj     Northern  Engineering  Co., 
Urrlttd  I     39  Cortlandt  St.,  New  York. 


The  Northwest  Eng'g  Co., 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co., 
San  Francisco,  Cal. 


Machinery  &  Electrical  Co., 
Los  Angeles,  Cal. 


Chicago— Northern  Electrical  Mfg.  Co. 
938-940  Monadnock. 


WESTERN    ELECTRICIAN 


February  24,  1900 


30  CENTS 

(Mexican  Money). 

We  would  look  like  that  if  we  wasted 
time  advertising  a  poor  article.  In  the 
A-B  arc  lamp  we  have  the  simplest  and 
best  inclosed  arc  lamp  in  this  whole 
wide  world.  Send  for  pamphlets  and  at  the 
same  time  for  a  sample  of  our  Eaco  Tape. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago, 

America's  Largest  Electrical  Supply  House. 


A  COMMUTATOR  NECESSITY! 


SO  CENTS  PER  STICK 


$5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  Sample  Stick. 


Name , . 
Address  . 

W.  B. 


„,Tta  only  article  that  will  PREVENT 
SPARKING.  -Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers,  ' 

909  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  lo 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  Cily. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Speelal  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  126  Cortlandt.  Phinstats  and  RrnsbeP. 


INDIA    O.   AMDER 


rnf 


IN   ANY  SHAPE   OR   PATTERN. 


EMPIRE  t    MIC 

INSULATED       ,£%        COM  POUND 

(.'loths  ,»mt  l**i p its.  J|  '"  l-kcodai  i;n, 


VVWW///5S* 


EVERYONE  KNOWS 

Or  ought  to  know  thatwelead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


Tel.  3346  35th  St. 


=^  GARY  SPRING  WORKS,    7J 

240  and  242  West  29th  St.,\ 
New  York  City.  I 

Manufacturers  of 

pi  WIRE   and   SPRINGS 


P&B 

ELECTRICAL  COMPOUND, 

With  a  reputation  of  15  years'  standing. 
Still  daily  growing  in  use. 

It  is  the  RELIABLE  Insulating  Compound. 

STANDARD    PAINT   COMPANY, 

SOLE  MANUFACTURERS, 

81    and  83  John  Street,   NEW  YORK. 

PHILADELPHIA: 


CHICAGO  OFFICE: 
189  Filth  Avenue. 


Frank  S.  DeRonde  Co.,  48  No.  4th  Street. 


1 89  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


CORDON   PRIMARY  CELL. 

For  Open  and  Olosed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evei 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gaB  engine  companies. 

WE  CLAIil:-Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  l  coll.  300 
ampere  hours;  for  No.  a  tcU, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit,  .65  to  tfft 
volt.    Send  for  circular  and  price  list, 

GORDO?.  BATTERY  COMPANY, 
59-4  Broadway,  New  York. 

Western  Representative, 
George  W.  Patterson,  1533  Marquette  Bldz,  Chicago,  II! 


JOHN  T.  McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


TO^iMl^ 


Motor  and  Generator 
BRUSHES. 

Speer  Carbon  Co., 

ST.  MARYS,  PA. 
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RANK  N.  PHILLIPS,  President 

.   H.   WAGENSEIL,   TBEABUREH. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


.  ROWLAND  PHILLIPS,  VlcC-PRE», 
.  H.   REMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

BARE  kM  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yokk  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donanoe,  241  Madison  St. 
Moxteeal  Brasch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.   I. 

THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD, 

RAILWAY 
and  MOTOR  USE. 


AH  sizes  of 
Stranded  and  Flex- 
ible Wire  and 
Cabks  with 

CI.  rk's  Insulation 


inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  "years, 
and  has  met  with  universal  favor.  "We  guarantee  our  insulation  -wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENET  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS.  Pres.  and  Electrician. 


-63  Hampshire  Street, 

BOSTON.  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rited  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  it  Ihe  Aggreqate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver,  Colo 


List  of  Practical  10-Cent  Books,     thomas  j.  Johnston, 


So.  1. 

>*o.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 
No.  7. 
No.  8. 
No.  9. 
No.  10. 
No.  XI. 
No.  12. 
These 
only  10 


How  to  make  a  Dynamo. 

How  to  make  a  Telephone. 

How  to  make  an  Electric  Motor. 

How  to  make  a  Storage  Battery, 

How    to    make  a    Wimshurst  'Electric 

Machine. 
How  to  make  a  Magneto  Machine. 
How  to  make  a  "Medical  Induct  ion  Coil. 
How  to  make  a  Pocket  Accumulator. 
How  to  make  a  Plunge  Hattery. 
How  to  make  a  Voltmeter. 
How  10  make  a  Galvanometer. 
How  to  make  a  Hand  Dynamo, 
books  are  illustrated  and  the  price  is 
cents  each,  postpaid. 


BUBIER   PUBLISHING  CO., 

Lynn,  Mass.,  P.  O.  Box  709. 


COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Foree  Bain, 

Consulting  Engineer 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg.    -    Chicago. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 

TO         j  90?  Commutator 
SAVE  1  75 J  Brush 


Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  tit  any  machine  and  carry  any  current. 

itisECless. 

Send  size  of  brushes  now  in  I  0  A  TUtto'  Tpifll  '  A  set  of  brusnes  tnat  can  De  applied 
i,uu  X/Q.J&     lllalfto  your  machine    in    30   minutes. 


use    and    we  will  send  on  ( 


Send  for  Circular 
and  Testimonials. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST.. 
CHICAGO. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


EDISON  LALANDE  BATTERIES. 


FOR   GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET  NO.  A. 

EDISON  MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON,    PROPRIETOR. 


135  FIFTH  AVENUE,   NEW  YORK. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM,  T,  PRINGLE,  I026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeagne  Co..  324  Dearborn  St.,  Chicago. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC.  PA. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


This  Trade=MarkR 

Branches,  Edison  Cut-Outs 

2gjg  Guarantees  Satisfaction 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


I-AND-I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


Harta^Megeman 


NN. 


WESTERN    ELECTRICIAN' 


February  24,   1900 


WANTED,   POSITION.  FOR    SALE 

With  electric-light  or  i»ower  company,    to    a  V^  IV      sJ  r^  L*  t  ■ 


With  fltctric-light  or  power  company,  by 
vouug  man  thoroughly  familiar  with  all  classes  i  i 
aired  and  alternating  current  machinery,  and 
machinery  In  general  Bestol  references  fur- 
character,  electrical  and  b 
ability  Technical  graduate  supplemented  by  four 
1  practical  experience  Address  •••''."cara 
western  Electrician,  Bio  Marquette  Building. 
Chicago 

\A/  A  NTE  CD. 
ARMATURES  TO   REWIND. 

Wlnden  direct  from  T.-H.  and  Westlnghouse 
1  tax*  Work  guaranteed.  Ten  years' experience. 
Liait  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO 

701  Delaware  St..  Kansas  City,  Mo. 


NOTICE-CITY  LIGHTING. 

The  Cltyof  Carllovllle.TJ]  - nter 

Into  a  new  contract  for  lighting  Us  streets  and 
beginning  July  i.  1900.  The  contract  to 
be  for  a  term  ol  ten  years,  forty-seven  arc  lights 
to  be  put  in  at  once,  with  the  privilege  of  fifty,  of 
2.000  candJepower   each,    moonlight   schedule, 

lights  to  burn  from  one-half  hour  after  sunsel  to 
one-hall  hour  before  sunrise  Curri'S|>otidence 
and  propo-als  arc  m\  Ited  Address  all  communi- 
cations to  the  Mayor  or  City  Clerk. 

ROBT.  a   BANKINS,  Mayor. 
JAS.  F.  HARKIKS.  (  itv  Clerk. 
Carlinville,  111..  Feb.  B,  1900. 


One  90  K.  W.  Ft-  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1.040  revolutions, 1,100  volts,  140  cycle.wlth  exciter, 
I  switchboards  and  Instruments.  Machine  and 
all  attachments  in  first-class  condition.  Answer 
'•«;EXEKATOR."care  Western  Electrician,  610 
Marquette  Building,  Chicago. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sons  &  Co.,  Newark,  H.  J. 

The  '■Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder.  Key,  battery,  etc.  All  com- 
plete ami  ready  for  Immediate  use.  Price  $2  60. 
Stamp  brings  catalogue  other  goods. 

I>1  'XNOIADtTI  \  ELEC.  CO.. 

75-77  Alassan  St.,  Xew  York. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 
800  H  St..  N.  W.,  Washington.  D.  C. 

Booklet:  "Information for  Inventors," 
free.  Specialty:  Electricatluventions. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 


Consultations,  Reports, 
Specifications,  Superintendence,  Tests.  Pur- 
chasing.   Designs  of    Central    " 


Estimates,  Plans, 
Tests.  Pur- 
Statlons  a 


Specialty. 

'  706-707-708  Lincoln  Trait  Bldg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


THETELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  gl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bulldlne,  Chicago 


READY  FOR  THE  MARKET. 

■•I'EMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  long;  fuse,  superior 
In  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


REFLECTORS! 

Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 

American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


SeUlng  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

TE.  THE  STILWELL-BIERCE  &  SMITH-YAILE  CO, 

rr  DAYTON,    OHIO,    U.    S.    A. 

Rlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal, 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICACO,  ILL. 

ESTABLISHED  1885.    INCORPORATED  1896. 


WE  BUY 
WE  SELL 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 
electrical  work);  all  other  grades  of 
Babbitt,  Pig  Lead,  etc.,  at  lowest  market  price. 

It  will  pay  you  to  Investigate.    A  word  to  the  a\  ise  is  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO   199  WEST  KINZIE  STREET,  CHICACO. 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


CEO.  F.  SCHWALM  CO., 


HARRISON,  N.J. 


YOU   CAN    DEPEND  UPON   OUR   RHEOSTATS 

Operating  satisfactorily.    The  materials  and  workmanship  aie  the  best  and 
all  apparatus  is  given  to  independent  and  severe  tests  before  shipping.  Send 
for  Illustrated  Catalogue  W  and  Discount  Sheet. 
WE  ARE  THE  LARGEST  AND  OLDEST  EXCLUSIVE  MANUFACTUREBS  OF  RHEOSTATS  IN  THE  WORLD. 

THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 


Sturtovant  Engineering  Co.,  75  Queen  Victoria  Street,  London.  England,  Agents  for  Engla 
tinent.    Bagnall  &  Hilles,  Yokohama,  Japan,  Agents  for  Japan. 


nd    the    Con- 


QUICK    REPAI 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.      Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L.  D.  Telephone,  naln  5114,  141    S.  CLINTON  STREET,  CHICACO. 


B 

Manfrs. 

of  the 
well 
known 


rotHERO 


w, 


39-43 
WASHINGTON  ST. 
CHICACO. 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOH  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS  &£2ffl&!?  National  Electric  Company's  Machines. 


USED      MACHINERY 

W.N.MATTHEW5&BR0. 

Manufacturers  Agents  ^ 

60/  Carkton  bldg.     St.  L  ouis,  Mo. 
tfeep  (/our  eye  on  this  little  Hole.  There's  always      < 
something  "wit"  for  You  ond  for  US. 


A  I.I.   U  II. I.    ItE   SOI,l>    AT    VERA    LOW 
PRICES  FOR  CASH. 

1—120  K.  W.  Stanley  2-phase  Alternator,  1,000 

or  2.000  v..  16,000  alt. 
1—30M  Amp.,  125  t.  U.  S.  Dynamo,  nheap. 
2—  50  It.  Excelsior  Arc  Dynamos,  2,000  c.  p., 

latest  type. 
2— inn  It.  Excelsior  Arc  Dynamos,  2,000c.  p. 
2— 60 It,  Western   Klcctric  Arc  Dynamos,  2,000 

c.  p.,  old  style. 
1  — inn  It.  Western  Electric  Arc  Dynamo,  2,000 

c.  p.,  latest  type. 
3—300  h.  p.  Westlnghouse Comp'd  Engines.  16x 

27x16. 
1—125  h.   p.  Westlnghouse  Standard  Engine, 

13^x12. 
l  —  3on  h  |>.  Russell  4- Valve  Automatic  Engine, 

20x27. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOB  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 


ST.   LOUIS.  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  C0L0IV  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE.  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MBNOMINEE.  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUIIDIN:,  ST.  LOUIS. 


R.  H.  LEAVITT, 


MANUFACTURE!!  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     GAPRON,  ILL. 


J.  B.  MACERS, 

MAXUFACTUEEK  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


.. 


TELEPHONE 
TROUBLES 


...AND... 


HOW  TO  FIND  THEM," 


BY 


W.  H.  HYDE  and  J.  A.  McMANMAN, 


FORMERLr 


HASKINS'  TELEPHONE 

TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Troubles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 

New  (seventh)  edition  just  out.  7u  pa?es 
Many  diagrams  showing  connections.  A  com- 
plete hancl-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes- 
will  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldg.,  Chicago. 


CEDAR  POLES 

C.  H.  WORCESTER  A.  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 


We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.A. 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Worn.—  Catalogue  and  Prices  fur- 
nished on  application. 


!NUM 


DL-A 

|r^  FOR  ALL  PURPOSES. 

■       Scrap  and  Native  Platinum  Purchased. 
BAK  Kit  &  CO..  408-414  Hew  Jersey 

Railroad  Axe..  Spwuili-.X.  J. 
New  York  Office,  120  Liberty  Street. 


Tlir    I   BDPrCT    Akin     DLTCT    In  "»e  world  Is  claimed  of  tne 

int  LAHUtil   AND  Btbl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make  -ttie  PBWBTT  ARM:.      Write  tor  prices. 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


PROMPT 
SHIPMENTS 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY.  SPRINGFIELD.  M0. 


NA/hi-te    Cedar     Pol 

AND  STREET  RAILWAY  TIES. 

WnSS^mi.  PERRIZO  &  SOXS,  Daggett,  Mich. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 


Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity. 


-WHITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


CEDAR    POLES 


„       SO   FT.  to     100  FT.     A      SPECIALTY 

P«L«NCc*RB*'flSrcViWRS 

)0HN  H.FOWLER     no'c&\%^oBLDC 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £3- Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN   BUREN   STREET.  CHICAGO.   ILL 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIRCULAR  AND  PRICES. 


THE  LECLANCHE  BATTERY  CO, 

til  to  117  East  131st  St„N,  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made  a 

NEW  DEPARTURE!^ 

IN  TELEPHONIC  APPARATUS. 
Gorrespond«nc.  Solicited.      S  W6  (J  J  S  ll"  A  HI  G  Tl  CS II   TelepllOIie   CO.,  680-682*  WEL  CriT^CHlCACO. 


Western  Telephone  Construction  Co., 

250-254  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers  of- 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

NothiDg  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTCATALOQ.  CHICAGO,  U.  S.  A. 


iV  NEW  book:! 

THE     MOST     COMPREHENSIVE     TREATISE    ON 
TELEPHONY    PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E 


CONTENTS. 

Chapter  I.— History  and  Principles  of  the  Magneto  Telephone.  II.— History  and 
Principles  of  the  Battery  Transmitter.  111.— The  Telephone  Receiver.  IV.— 
Carbon  Transmitters.  V.— Induction  Coils;  Comparative  Tests.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
Hook  Switch,  and  Circuits  of  a  Telephone.  X.— Commercial  Calling  Ap- 
paratus. XI.— The  Telephone  Relay  or  Repeater.  XII.— Self-induction  aud 
Capacity.  XIII.— Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Llsteniug  and  Kinging  Apparatus  for  Switchboards.  XVI. 
—Self-restoring  Drops.  X\  II.— Complete  Switchboards  for  Small  Exchanges, 
XVIII.— Lamp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
—Transfer  Systems.  XXI.— Common-battery  Systerrs.  XXII. -House  Sys- 
tems. XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— 
Party  Lines  Non-selective.  XXVI.— Party  Lines:  ''Step  by  Step"  Signaling. 
XX VII.— Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII —Party 
Lines;  Harmonic  Signaling.  XXIX.— Wire  for  Telephone  Use.  XXX.— Pole 
Line  Construction.  XXXI.— Telephone  Cables.  XXXII.— Underground  Con- 
struction.   XXXIII.— Testing. 


458  large  octavo  pages,  357  lllns.     Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,  and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  arc  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer- 
cial apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  given  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  ot  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 

ELECTRICIAN  PUBLISHING  CO., 

510  JIarqnette  Building,  Chicago. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURER*    OF 


BELL  STYLE  TELEPHONE 


U! 


**  FOS     TUB    INDEPENDENT     FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St..  NEW  YORK  CITY. 


KOKOMO  TELEPHONES 

®-E»EAK:    3E^OI*    THEMiSEI^VES. 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled  j 

The  Largest  Manufac-  \ 
turers  of  Telephones  and 
Switchboards  in  the 
United  States. 

Seven  hundred  exchanges 
aggreeatlng  over  800,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  aud 
prices. 

WE  GUARANTEE  workmanship,  material  aud 

efficiency  of  nur  apparatus  to  be  of  the  highest  gradi 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  aliened  infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and    Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I9O0  CATALOCUE. 
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STAXDABD  FUSE 

For  both  cable  distributing:  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

F.  B1SSEI.1,  &  CO.,  Toledo.  Ohio . 


A  GRIP  OX  SUCCESS 

can  be  obtained  behaving  more  knowledge  tban 
the  man  at  the  next  bench.  Don't  stop  work, 
but  study  "after  hours,"  and  we  guarantee  to  fit 
you  to  advance  rapidly  In  your  business  through 
our  course  of  EDUCATION  BY  J1AIL 
in  Electrical.  Mechanical,  Steam,  Mining  and 
Civil  Engineering;  Metallurgy,  Art,  Architec- 
ture. Practical  Newspaper  Work.  English 
Branches,  Stenography,  Machine  Design  and 
Mechanical  Drawing.  Low  price;  easy  terms. 
Mention  subjects  interested  in  when  writing  to 
THE  UNITED  CORRESPONDENCE  SCHOOLS, 
154.  156, 158  6th  Ave.,  New  York,  for  Catalogue  94. 


HELP 
YOURSELF 


%  toabetterposition, 
a    better    salary,    by" 
securing  a  technical 
education.       Our   method   leads   to 
Complete  courses  in 


sure  success. 


ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you  f 


wish  to  study.  Established  1891.  {  $2i00 
45,000  students  and  graduates.  I        fi 
The  International  Correspondence  Schools,  I  __       ,. 
Box  iocs  Seranton,  Pa.  (  MOflttl 


STUDENTS 


Will   find  'that   the  Westeru 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
$2  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marauette  Blda,,      =     CHICAGO 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO"" KANSAS  CITY, 

CHICAGO*™ ST.  LOUIS, 

CHICAGO  *«<>  PEORIA. 

ST.  LOUIS™°KANSAS  CITY.4 


Throaga  Pullman  service  between  Chicago  and 


HOT  SPRINGS.Ark..DENVER.Colo.. 
•    TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  and  OREGON. 


If  yon  are  contemplating  a.  trip,  any  portion  of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 
pay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


MODERN 
TELEPHONES! 

WHY  DON'T  YOU 

Get  the  best  Telephone  Apparatus  that  is  made?  We 
charge  you.less  than  you  are  paying  for  a  worthless  grade. 
Our  instruments  are  at  the  height  of  perfection,  and 
please  both  the  American  and  Foreign  trade.  Send 
for  our  complete  catalog  of  our  different  styles  of  Tel- 
ephones and  Supplies,  and  we  can  quote  you  prices  that 
will  secure  the  trade. 

The  Modern  Telephone 
and  Supply  Go.,1 

56  Fifth  Avenue,    Chicago,  III. 

Reference;  Foreman  Bros.  Banking  Co.,  Chicago. 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

OUE  QtFAL,ITY  IS  PARAMOUNT. 


AMERICAN.  AMERICAN  "C." 

Woven  Wire  Brushes  of  every  description.  Quality  first,  last  and  always. 
We  make  bnt  one  erade— THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
IiOW  PRICE,  HIGH  CJUAXITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  Bldg.,  Chicago. 


CABLE  DISTRIBUTING 


BOARDS 


Combining'  screw  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY. 


HERE'S  THE  OBJECT 
LESSON- 
A'PLAIN  FACT 


These  28  spools  containing  91  lb9.  of 
Eo.36  single  silk-covered  wire  will  cost  you 
f  2*3net  at  50 ,  10.  10, 5  off  list ;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohmtridging-bell  magnets.  Tour 
winding  labor  will  cost  you  at  least  15 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8218. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  Is  made 
up  of  No.36  wire,  600  ohms  per  winding, 
and  each,  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  D0E5  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


CROSS  CONNECTING  BOARDS, 

■So  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  <))i\.n.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown. ) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


F.  BISSELL  &  GO,, 

TOLEDO,  O., 

Makers  of 

Telephone  Specialties, 

Jobbers  of  Telephone  ano  Electric- 
al Supplies. 
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KmBBRBSBSSSM 


^  [)AYTON  GLOBE  IRON  WORKS  Qi.  8°  lwKa 


K\Ng^>^ 


Shafting. 

Gearing, 
Pulleys. 

PillowBlocks, 

Governors, 

Etc. 


SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


CHICAGO.  ILL. 


\A/hol 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

and    Re-tail 


THE  TELEPHONE  HAND-BOOK 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,' 

BY    HERBERT    LAWS    WEBB. 


BRINGING  THE  BOOK  UP  TO  DATE. 


ieo 


Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Ins'itution  of  Electrical  Enaineers,  London.    Author  of  ltA  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


133   Illustrations,  Cloth,  Hand- 


took 


'rice  $I.OO. 


Extract  from  Preface.— "This  little  book  bas  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  in  America.  The  time  for  such  a  work  Is  not  yet  come.  Hut  It  is 
felt  that  there  lb  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apDaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  snared  to  make  it  the  best  book  of  its  ki 
everytblngregarding  telepbone  work  and  management.    It  con 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


The  Invention  of  the  Telephone. 

Sound    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction, 

The  Induction  Coil:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet  Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadler's   Bl-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Botieher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 


-CONTENTS 

Carbon  Transmitters. 

The   Blake   Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto     Bell. 

Automatic  Switches. 

Telephone   Line    Construction. 


CHAPTER : 


Metallic  Circuit. 

Underground  Wires. 

Lightning    Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


Published  and  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Building,  Chicago 


IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 

l3-17Cor!landtSt.,Now  York. 


npsupupc.j         CHICAGO: 
BRANCHES.}  320  D„rbor„  Jt 


BOSTON : 

134  Congress  SL 


SAN  FRANCISCO: 
71  Flood  Building 
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Ball  Automatic  Engines. 


Built  by 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


ALL  ENGIN 


III 


»A.,  U.  S.  A 


Money  saved   because    bells    stop   slipping  is 

added  to    money  made  from  increased    power. 

And  the  belts  are  preserved.    CLINC-SURFACE. 

CLINC-SURFACE  MFC.  CO,, 

177-182  Virginia  St.,  Buffalo,  N.  Y. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work, 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  And  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  Id  use.  STATE  REQUlREriENTS 
AND  sEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 


l) 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


SMALL  SPRINGS 

OF   FVE"RY   DESCRIPTION 
THE  WALLACE    BARNES    CO., 
fTAButvtB./ts7         BRISTOL,   CONN.,  U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos* 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over' 81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


h>g.trade marks  Jh'e  Phosphor  Bronze  SmeltingCo.Qmited, 
2200  Washington  ave.,Philadelphia. 
,\     "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
ING0TS,CASTINGS,WIRE,RODS,'SHEETS,etc. 
£^/^JWr  '— 7  D  E  LT  A^IE TAL---  - . 

1 V OTjV       r        CASTINGS,  STAMPINGS  and  FORGINGS 
l^.         ORIGINAL  and  Sole  Makers  in  th 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.     Flexible    Cloth  Binding.    Size  of  Type  Page 
5  1=2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 


Electrician  Publishing  Co., 

510  Marquette  Building, 


CHICAGO 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.    SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS!  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  K,,SSS?KSt*v.!^ 


DON'T  BE 
EXTRAVAGANT 

Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine. 
We  have  just  what  you  want. 
Write  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
1  CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H .  J.  DAVIS,  General  Eastern  Agent, 

40  Wall  Street.  New  York  City. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees . 

I)TXO\  ORFCTBI.E  CO..        -       •        Jersey  City.  K.  3. 


JOS. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  "e  Copper  Country 


■JCALUMET 
.o#HANCOCK 
I HOUGHTON 
f^L'ANSE 
KNestorla 


CHAMPION 
REPUBLIC 


v^o^UETTE 


'"ON  MOUNTAIN 
Wausaukee 

MENOMINEE 
MARINETTE 


fSMILWAUKEE 


THROUGH  SLEEPING  CARS,  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 
City  Tlck.t  Offbe,  93  Adams  St. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 
WATER    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 
91  Liberty  St.,  New  York. 


,200, 1,000,  800,  600,  300, 
0  horse  power   and   others. 
Largest  stock  in  America.    Mostly 
all   taken   in    trade   for  our  Im- 
proved Berryman. 

RTfSODTH 

VIA       THC 


Last*  •J-u  ox^sKZ 


FRANK  J-ftCCD- 
WH-McDOEL  -  CHASrtQOCKWTiJ.- 

•  CHICAGO- 
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Westinghouse 
Engine-Type"  Generators, 


I-  "ENGINE-TYPE"  GENERATOR. 


ij  Westinghouse  Electric  &  Mfg,  Co,, 

"•'.  Pittsburg,  Pa. 
J 

■I  The  British 

J  All  Principal  Cities  in                                                                                                                                                                           Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 

J*  U.  S.  and  Canada.                                                                                                                                                                                          London,  England. 
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Superior  in  all  details,  J 
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Incandescent  Lamps, 


Anchored  filaments,  no  vibration. 


$ 


Sawyer-Man  Electric  Co., 

;I  Allegheny,  Pa 

■I        13D  .; 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


THE   "WOOD"   IMPROVED  CLUTCH  AND  ADJUSTABLE  TRIP 

FOR  ARC  LAMPS. 


The  operation  of  the  Pivoted  Shoe 
Clutch  is  not  affected  by  the  condition 
of  the  rod,  and  is  so  constructed  as  to 
insure  an  even  and  positive  action. 


•  The  Adjustable  Trip  is  a  simple  device 
for  changing  the  point  at  which  the 
clutch  is  tripped,  thus  providing  ready 
adjustment  for  wear. 


REPAIR  PARTS  FOR   ARC   LAMPS  SUPPLIED  WITH   A  CERTAINTY  OF  INTERCHANGEABILITY.     SEND  FOR  CATALOGUE  NO.  2002. 


MAIN 


OFFICE  AND  FACTORY.     FORT     WAYNE,     INDIANA. 


Catalogue. 


ADVANTAGES    OF    THE     PAPER 
PULLEY. 

(Additional  merit  each  issue  in  this  space.) 

(No.  3.)    REDUCED  COST  AND  WEAR  OF 
SHAFTINC,  ETC. 

The  lighter  tension  on  the  belt  reduces  all 
strains,  permitting  lighter  shafting,  hangers, 
etc.,  reduces  consumption  of  oil  and  annoy- 
ance and  loss  from  hot  bearings.  There 
being  no  slipping  of  the  belt,  there  is  no  wear, 
and  the  item  of  belts  in  the  expense  account 
will  be  materially  reduced. 


Rockwood  Sales  Department, 
330  South  Pennsylvania  Street, 
Indianapolis,  U.  S.  A. 


ROCK.  WOOD'S  PATENT  COMPRESSED  PAPER 
PULLEY. 


LECTRICIAN 


February  24,  ic 


WHAT  HAVE  YOU  TO  MAKE? 

>ur  Worx   is>  F.rst-Ciuss,    Prices  Rea- 
son 1 

SPIES  &  COMPANY, 

87-89   W.  Van   Buren  St  ,  Chicago,  III. 


Majors 

Yemeni 

HA. IOI 
lU'Hl 

SI  \.l" 

I  II  Kit 
KENT. 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

RATAI  I1RIIF    Nn     7  n:is  J,lst  hepn  Issued  and  will  ho  mailed 
new-  ilxtur"  in  upon  request.     It  shows  a  number  of 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers   .... 
Address,  FARIBS    MFG.    OO.,   Deoatur,   Illinois. 


REOPTICONS 


MAGIC    LANTERNS    '"«    SLIDES       1p^ 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IB  BEEKMAN  5T.  NEW  YORK.  V 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBITW. 

For  Electrical  and  Mechanical  Purposes,  Hallway  Dust  Guards  Wa.fcm 
and  Packings.    Patent  Insulating  Cleats. 

MANUFACTURED  BY 

THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Dal. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mrrnaniral  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     ■     Wilmington,  Dei. 

Established  1893.        Incorporated  1897. 

0.  C.  LITTLE'S  ELECTRIC 
PULLEY  COATING. 


The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Scad  lor  Sample  Plate  and  Llat  ot  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  CoiTiwa  Co.,  wis'uhs.a. 


IN 


a 


AIR  PROPELLORS 


u 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit,Mich,U.S.A, 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS, 


.-.:.—  Wm.   Key.  11  Queen  Victoria 

II.    Cadlot,    VI    Rue    St 

■x,      Scotland— Wm.      Key.      Oeutral 
ipe  St. 
.i.ipuij— liagnall    &    Hilli's 
Ottawa.  Ont.— Ahenrn  &  Soper. 
New  Y   .  i   Electric  Co. 

Philadelphia— Sawyer  Electric  Co. 
Minneapolis 


Washington— rtoyoc  &  Marcan. 
Wilmington— fiarrett.  Miller  &  Oo. 
Denver— Tbos.  H.  Smith. 
Milwaukee— Kohn  &  Meyer. 
Chicago— Western  Electrio  Co. 
ntraJ   Electric  Co. 
St.  Louis— if.  M.  Uuck  Mfg.  Co. 

—Southern  Electrical  Supply  Co. 
Iloston-Smlth  *  Anthony. 
South    Bend,    Ind.-Mlllcr-Knoblock   Co. 
H.-atiug  &  Vent.  Co. 


lioio * **3o*  JoJo*3oJol  3oJoJ3o*4o*  ^SoJoJoioApS 

1  Black  Diamond  File  Works | 


49 

49 
49 
49 
49 
49 
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49 


K»t.  1868. 


Inc.  1*9.5. 


Twelve 
Medals 
Awarded  at 
International 

Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


C» 

c* 

it 


_  OLE  GOODS  ARE  ON  SALK  IN  EVERY   LEAD  INK   HARDWARE  L- 
49  STORE  IN  THE  UNITED  STATES  AND  CANADA.  *> 

|  G.  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA,   PA.  £ 


STURTEYANT 
ELECTRIC  FANS 


In  too  types  and  sijes. 
Special  designs  ferrequirements. 
We  build  both  tan  and  motor. 
Send  for  Bulletin  H  * 


<#£!* 
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B,F.  STURTEVANT  CO.  BOSTON. 

AEW  YOIIK  -T-HILABELPHIA  •  CHICAGU    ■  LONDON  • 


$3  per  Annum.    n^Kn&ttr^XX-.c^o.    EVERY  SATURDAY. 


1 0  cents  per  Copy. 


Vol.  XXYI 
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MP  LEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r  Shixsoh"NT'    SimP,ex  Electrical  Company, 

ionad'nock  Block.  CHICAGO.  76-81   Cornhlll,  BOSTO  N,  MASS. 


WESTERN    SELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block.  CHICAGO 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— Worlds  Fair, 
Medal  for  Rnbber  Insulation. 


jJONTAUKHUDlPH^a 


TRADEMARK. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 


ADDRESS 


MONTAUK 

Multiphase  Cable  Co., 

I  OQ.Broadway,  New  York. 

Telephone,  4031  Courtlandt. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  wp?oo?r  Wires. 


Wlllard  L.  Candee. 
H.  Durant  Cheever, 


THE  OKONITE  CO.,  Lxd 


managers.     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodgins.  Secy. 


MOR 

i4Crown"  Rail  Bonds 

Arc  in    use  trmn    all   other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOENDept, 

American  Steel  k  Wire  Co, 

The  Rookery,  CHICAGO,  ILL. 


2,000  IN  USE. 


Bipolar   and  Multipolar  Mo- 
tors from  V4  to  SO^orse  power. 
Dynamos  from  10  lights  to  700. 
«.    iin  We  sell  or  rent.    Good  profits 

for  agents.    The  Hobarl  Elec.  Mfg.  Co.,  Troy,  Ohio. 


C.  If' 


sr»Jvnrr>oi«ir>, 

Medical  Colli, 
Spark  Colli. 
17-87  Yandewater  St.,  Wew  York. 


X-Ray  Coils, 
Telephone 

Colls. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

.      UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,    TELEGRAPH    AND    FIRE    ALARn    CABLES. 
All  Wires  are  tested  at  Faclory.  JOSESBOBO,  IXD. 


SPEER  CARBON  CO. 

Saint  Marys  Pa. 


Manufacturers  of_ 


MOTOR and  GENERATOR  BRUSHES. 
ELECTRIC  LIGHT  CARBONS  for 
open  and  enclosed  Arc  Lamps. 


^icaeoBel^Cornn 

MHKER5  DF    gfji  |^*~1   "'"'"'  '- 

LEATHER  §F2&    MILL 
BELTING  W?  SUPPLIES 


BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  inquiry  and  careful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


omc"  and  FACTum 
67-69SQUTM    CANAL    STREET 

CHICAGO. ILL. 

NEW0RIEAN5  STL0UI  = 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale. 

Highest  prices  paid  for  old 
I  ncandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts., 
REFINERS  and  ASSAYERS. 

Send  us  several  average  samples  of  bases 
you  have  on  hand;  our  oiler  will  reach  yen 
by  return  mail. 


WEST  AN  Electrical  Ingbuent  Co., 

..4  120  William  St..  NEWARK,  N.  J.,  U.  S.  A. 

™        The  Weston  Standard  Portable 
Direct  Reading 

Voltmeters  and  Wattmeters 

FOB 

Alternating  anfl  Direct  current  Circuits 

Are  the  only  standard  portabl.  in- 
struments ol  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Vaiton  "standard  Portable  Alternatine  and        HenUon  the  Wmtm*  Euctbioxm  "hen 
.trnrrantWHttmeterfor 


Queen  *  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO.,   PHILADELPHIA. 


HOLOPHANE  GLASS  CO. 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

°<  COMPOUND  PRISM  GLOBES  AND  SHADES,  o„aran,e=dto£ivc 

"Maximum  Light,    Complete  Diffusion, 
Minimum  Olare." 

kinds  of  light, 
bend  ror  catalogue?  and  pamphlets. 
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LOSSESDO  NOTHELPMAKEDIVIDENDS. 


By  Utilizing  Your 
Exhaust  Steam 

j  You  can  easily  make   a   better   dividend 

I  for  the  stockholders.     Just  think:    85  per 

cent,  of  the  steam  goes  to  waste.     Let  us 

I  send  you  our  book  telling  how  to  use  it. 


ill 
For  15  years  we  have  demonstrated  exhaust  steam  can  be  used  with 


perfect  success. 


MEKTIOS  Till  Wr.STF.RN   KLE<TRICIAM. 


American  District  Steam  Co., 


IM 


CSSS»SK8»»SSS»B»K««««««C: 


DIEHL  ELECTRIC  FANS 

in  use:  throughout  the:  wor 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors.  . 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buran  St. 
BOSTON,  128-132  Essax  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Ca. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery — to  reduce  liability  of  breakdowns — to  increase  sS  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 

19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


New  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore,  Equitable  Bulldlnc 
Chicago,  Marquette  Building.       San  Francisco,  Tie  Parrott  Building 


General  Incandescent  Arc  Light  Co.  CAm  E  El  EPTRIP  WORK? 


G 


572-578  First  Ave.,  Cor.  33d  St.,    HEW  YORK. 

Switches,  Motors,  Underground  Apparatus, 
Arc  and  incandescent  Lamps,  Rheostats,  Etc.,  Etc. 

MARTIN  J.  INSULL  CO. 


CHICAGO    OFFICE— 
1012-13   MONADNOCK, 


MANUFACTURERS  OF 


f 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to  100  kilowatts. 

MAIN  OFFICE,  124  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.    321   Dearborn  St.  DAVENPORT  OFFICE,  326  Brady  St. 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 


SPRACUE  "MULTIPLE  UNIT"  RAILWAY  SYSTEM. 

LUNDELL  GENERATORS,  %mbsms* 

LUNDELL  POWER  MOTORS,  '^X^SSSSSSJt ma 

LUNDELL  FAN  MOTORSrDesk'Wall'cceL« 


Adapted    to  various  types  of  ma- 
chinery.   Catalogue  0358. 


Desk,  Wall,  Ceiling  and  Column  Patte 
Catalogue  0366. 


IIITFRIilR  PflNfllllT     Iron  Armored.  Brass   Armored.   Unarmored.  Flexible 
mitniun  uunuuil,    Metallic,  Insulated  Fittings,  Junction  Boxes,  Tools  etc. 
Catalogue  0380. 

EXHAUST  FANS  and  VENTILATING  OUTFITS. 


i  GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City.  I 

t     CHICACO,  Fisher  Building.    BOSTON,  275  Devonshire  Street.     ? 


FRED  H.  AL.DEK,  Pre*.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


flNDLABE  MANUFACTURERS    OF"  ^g  1 N  U  LX  1 

■*■"*  High-Crade  Weatherproof  Wire,  * BAND 

NO  TRUST  PRICES.  SYCAMORE,    ILL.  ALL  SAMPLES  FREE. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron.  Smoking  Pipe  Co..  xx  1 

American  Battery  Co xvii 

American.  Dist.  Steam  Co.  ii 

Amer.  EL  Specialty  Co . . .  x 

Amer.  El.  Telephone  Co..  xiv 

American  Elec.  Works...  xi 

Amer.  Reflect.  &  Ltg.  Co.  x 

Amer.  Steel  &  Wire  Co...  i 

Amer.  Wov.Wr.  Brush  Co.    

Arnold  EL  Power  Sta.  Co.  ix 
Ashmore  &  Co.,  E.  M 


in 

xi 
xiii 
xvii 
xvii 

XX 


Bain,  Foree . 

Baker&Co 

Ball  Engine  Co 

Barnes  Co.,  Wallace 

Barnett  Co.,  G.&H 

Bates  &  Bro.,  D.  L 

Baux,F.  A 

Becker  Bros 

Belden-Larwill   Elec.    & 

Mfg.  Co , 

Berthold  &,  Jennings .... 

Besly  i  Co.,  Chas.  H 

Bisse'.l  &  Co.,  F 

Bossert  El.  Const.  Co.... 

Bowers  Mfg.  Co 

Brady,  T.  H 

Bryan  &  Humphrey 

Buckeye  Electric  Co 

Burnley  Batt.  &  Mfg  Co. 


Cary  Spring  Works x 

Central  Mfg.  Co xiii 

Central  Tel.  4  Elec.  Co . .  xv 

Chicago  Belting  Co i 

Chicago  Edison  Co If 


ChicFuse  Wire  &  Mfg.Co. 
Chic.House  Wrecking  Co. 

Chicago  Ins.  Wire  Co 

Chicago  &  Alton  K.  R . . . . 

C.,M.  &St.  P.  R.R 

Clay  Elec.  &  Mfg.  Co 

Cling-Surface  Mfg.  Co — 

Colorado  Lamp  Co 

Cornell  Machine  Co 

Couch  &  Seeley  Co 

Cutler-Hammer  Mfg  Co.. 
Cutter  Elec.  &  Mfg.  Co.... 

Davis  AStitt  Co 

Dayton  Globe  Ir.  Wks.  Co. 
Dearborn  Drug  <fc  Ch.  Co. 

Diamond  Meter  Co 

Diehl  Manufacturing  Co. 
Dixon  Crucible  Co.,  Jos.. 
Dunn-Martin  Electric  Co. 

Eagle  Electric  Works 

Eagle  Paint  &  "Var.  Wks.. 

Eastern  Elec.  Cable  Co 

Edison  Decorative  &  Min- 
iature Lamp  Bept 

Edison  Mfg.  Co 

El.Eng.  Inst.  Corr.  Lnst. 
Electric  Appliance  Co  — 
Electric  Storage  Batt.  Co. 

Electrician  Pub.  Co 

Emerson  El.  Mfg.  Co 

Ericsson  Telephone  Co.. . 
Eureka  Electric  Co 


xvii 
i 

xiii 
xvi 


Faries  Mfg.  Co , 

Farr  TeL  &  Con.  Sup.  Co. 
Federal  Battery  Co 


Foote,  Pierson  &  Co i  x 

"For  Sale"  Advs xii 

Ft.  Wayne  El.  Wks.,  Inc..  xix 

Fowler,  John  H xiii 

Franklin  Eng.  &  Elec.  Co.   

Fuller  Co.,  The 

General  Electric  Co v 

General  Elec.  Repair  Co..  xi 
Gen'l  Incandescent    Arc 

Xight  Co iii 

General  Inc.  Lamp  Co ... .    

Goldsmith  Bros -     i 

Gordon  Battery  Co x 

Great   Western  Smelting 

&  Refining  Co 

Hamlin,  Geo.  R xiii 

Hart  &  Hegeman  Mfg.  Co.  xiv 

Hobart  Elec.  Mfg.  Co i 

Hodge- Walsh  El.  Eng.  Co.  xii 

Holmes  Fibre-Graph.  Co.   

Holophane  Glass  Co i 

Huebel  &  Manger x 

Illinois  Insulated  Wire  Co.    iii 

Indiana  Rub.  &  Ins.  W.  Co.  i 

Internat'l Cor.  Schools...  xv 

Iron  Clad  Resistance  Co..  xii 


Jeffrey  Mfg.Co 

Johnston,  Thos.  J. 


xvii 
xi 


Kans.  City  &  So.  Lum.  Co.   xiii 

Kartavert  Mfg.  Co - — 

Kelley  &  Son,  Benj.  F . . . .    

Kentucky  Electrical  Co..       ix 
Klein  &  Son,  Mat-Mas xiii 


Kokomo  TeL  &  El.  M.  Co.     xiv 
Kusel,  D.  A.,  TeL  &  Elec. 
Mfg.  Co xv 

Leather Preserv.  M.  Corp.  xvii 

Leavitt,  R.  H xiii 

Leclanche  Battery  Co ... .     xiii 

Leffel  &  Co.,  James xvii 

Lindsley  Brothers  Co xiii 

Little,  O.  C.  Pulley  Coat'g 

Co xvl 

Lombard  Water  Wh.  G.  Co.     xi 

Magers,  J.  B xiii 

Major's  Cement xx 

Manhattan  Elec.  Sup.  Co.    

Manross,  F.  N xi 

Matthews  &  Bro.,  W.  N..    

McFell  Electric  Co xv 

MclntireCo.,  The  C xv 

McLennan  &  Co. ,  K x 

McRoy,  John  T x 

Mey rowitz,  E.  B xi 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

Modern  TeL  &  Supp.  Co.  xv 

Monon  R.  R 

Montauk  Multip.  Cable-Co.       i 

Munsell&Co.,  Eugene...  x- 

Murray  &  Co.,  Jas.  J 

National  Carbon  Co......    

National  India  Rubber  Co. 

Naugle,  Holcomb  &  Co xiii 

New  York  Insul.  Wire  Co.  xvi 

Noblett,  E.J xiii 

Non-Polarizing!  ivBt.Co.     iv 
North  Electric  Co xv 


Northern  Elec  Mfg.  Co., 
OkonlteCo.,  The 


xi 


For  Classified    Indi 


of  Advertlsementc 


PaisteCo.,H.  T 

Paragon  Fan  &  Motor  Co.    

Partrick,  Carter  &  Wilkins. 

Perrizo  &  Sons xiii 

Peru  Elec.  Mfg.  Co xii 

Phillips,  Eugene  F xi 

Phillips  Ins'd  Wire  Co....  xi 

Phoenix  Glass  Co 

Phosphor- Bronze S.  Co..  xvii 

Pringle,  Wm.  T 

Queen&Co i 

Reisinger,  Hugo 

Riley  Bros xvi 

Robertson  &  Sons,  Jas.  L.  xi 

Rockwood  Sales  Dept ....  xix 

Roebling's  Sons  Co.,  J.  A.  ix 

Roth  Bros.  <feCo ix 

Sargent  &  Lundy 

Sawyer-Man  Elec.  Co 

Schiff,  Jordan  &  Co xii 

Schwalm  Co.,  Geo.  F xii 

Segerdahl,  Rudolph iv 

Shelby  Electric  Co i 

Shultz  BeltingCo 

Siemens  &  Halske  Electric 

Co.  of  America vil 

Simplex  Elect'al  Co.,  The,  i.xvi 

Smith  Co.,  S.  Morgan.. .  xvii 

Speer  Carbon  Co i 

Spies  &  Company xx 

Splitdorf,  C.  F-... 1 

Sprague  Electric  Co iii 

Standard  PaintCo 

See    Page  VI. 


tandard  Tel.  &  EL  Co...  xiv 

StandardUnderg.CableCo.  — 

Sterling  4  Son,  W.  C xiii 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The  x 

Stewart  Electrical  Co xii 

Stilwell-Bieree  &  Smith- 

ValleCo xii,  xiii 

Stow  Mfg.  Co xi 

Stromberg-Carlson      TeL 

Mfg.  Co xiv 

Sturtevant  Co.,  B.  F xvii 

Swarts  Metal  Refln'gCo..  xii 
Swedish-American  Tel.  Co.  xiv 

Texas  Arm  &  Pin  Co xiii 

Torrey  Cedar  Co xlil 

United  Corresp.  Schools.,  xii 

Valentine-Clark  Co xiii 

Variey  Dupl.  Mag.Co xv 

Vought,  M.I xi 

Vulcanized  Fiber  Co xx 

Wagner  El.  Mfg.  Co v 

Walsh's  Sons  &  Co xii 

Ward  Leonard  Elec.  Co..  xii 

Warren  Elec.  Mfg.  Co xvi 

Webster  Chemical  Co xx 

Western  ElectricCo vil 

Western  El.  Supply  Co...  viii 

Western  TeL  Cons.  Co xiv 

Westinghouse  Electric  A 

Manufacturing  Co xviii 

Weston  Elect'callnst.  Co.  i 

White,  S.  S.,  Dent.  Mfg.  Co.  Iv 

Worcester  &  Co.,  C.  H....  xiii 
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FOREIGN  AND  DOMESTIC 


F»RIOES. 


CHICAGO  EDISON  COMPANY, 


139    ADAMS    STREET, 
CHICAGO. 


♦ 


Partz  Acid  Gravity  Battery. 


No.  3. 


Partz 

Sulpho-Chromic 

Salt. 


Jar,  6  in.  x  8  in. 
E.  M.  F-,   1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Dissolved  in  water  makes  a  standard 
Electropolon  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  It  out  and.  put  In  a  Partz.  When  th  )  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  its  usefulness. 

SEND  FOR  FREE  CATALOCUE. 


THE  S.  S,  WHITE  DENTAL  MFG.  CO., 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago.  Brooklyn, Atlanta,  Rochester,  Berlin,  Buenos  Ayres,  St.  Petersburg, 


ii 


SECERDAHL  PATENT 

BUG  PROOF" 


RING  WELL! 


GUARANTEED  TO  OPERATE  WITH 
LESS  BATTERY  AND  OVER 
LONGER  DISTANCE  THAN  ANY 
OTHER  BELL   ON  THE  MARKET. 


LOOK  SWELL! 


ORNAMENTAL  IN  APPEAR- 
ANCE, HIGHLY  FINISHED 
AND  NICKEL-PLATED. 


SELL  WELL! 


Made  and  designed  to  meet  the 
entire  approval  of  intelligent  pur- 
chasers who  want  and  appreciate 
a  bell  of  the  highest  order,  and 
with  the  object  of  meriting  con- 
tinued and  valued   patronage. 


On  receipt  of  $  1  .50 

we  will  be  pleased  to  forward  to  any 
address  in  the  United  States,  subject  to 
return  at  our  expense  if  not  found  as 
represented,  a  sample  line 

INCLUDING 


One  3-inch  Bell. 
One  2A-inch  Bel!, 
One  Buzzer. 


RUDOLPH  SECERDAHL, 


201    East  Van   Buren  St., 


CHICAGO,  ILL. 


Washington,    D.  C  ., 

November  15,    1899. 

The  Hon-polarlzlng  Dry  Battery  Company, 

625  Broadway, 

Hew  York. 
Gentlemen: 

I    take  great  pleasure  In  stating  that  as  far  as  our  use 
cf   *0.  K."  dry  batteries  has   gone,    they  have   proven  all   they  are 
represented  to  be,   and  we  have  adopted  them  as  our  standard  Dry 
Cell.     We  used  only  this  make  of  dry  cells   in  Cuba  and  Porto  Rico 
end  now  use    them   in    the   Philippines,    they    lasting  longer    than  any 
other  make  we  have  ever  used. 


O.K. 


DRY  BATTERIES 

Are  O.  K.'d   By  All   Users. 

Read  what  a  Government  War  Official  says  of  the  O.  K.  Battery. 


They  are  unequaled  for  Telephones,  Fire  and  Police  Telegraph,  Railway  Signal  Work,  Burglar 
Alarms,  Electric   Clocks,  Gas  Engines,  Etc.,  Etc. 

Used  exclusively  by  U. 
S.  Signal  Corps  and  Pull- 
man Palace  Car  Co. 

Polarization  reduced  to 
a  minimum.  Unaffected 
by  heat  or  cold.  High 
voltage  and  amperage. 
CVreat  recuperative  power. 
Longest  life.  Compact. 
Full  strength. 

Beware  of  Imitations. 

Other  manufacturers 
endeavor  to  Imitate  the 
shape  hut  cannot  ap- 
proach the  quality.  8i4*ixiA 


OK 

iinnai. 


war  department 

signal  officer, 

NOV  IS  1899 

DISBURSING  OFFICE. 


Very    truly   yours . 


fl^laln  1  Signal  (rarer.  V.  S.  Vols, 
DlftbtmiBg  Officer. 


IMOINI-POLARIZIIMC  DRY  BATTERY  CO., 

i     BroadM^ay,     New    York. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN  MOTORS. 


1900 


MODELS. 


i 


IIM  STOCK  AT  THE  FOLLOWING  CITIES: 


BOSTON.  CHICAGO. 

NEW  YORK.  CINCINNATI. 

PHILADELPHIA.  ATLANTA. 


DENVER. 

SAN  FRANCISCO. 

NEW    ORLEANS. 


General  Office:      SCHENECTADY,  N.  Y. 


i 


Embodies  new  features. 
Originality— Refinement  of 

design. 
Has  money-making  qualities. 


Mechanism  is    simple,  light, 

but  strong. 
Contains   a  clutch  that  will 

release  itself. 


Casts  no  shadows. 

Is  mechanically  and  electrically 

balanced. 
Is  danger-proof  against  fire. 


Our  catalog  will  prove  good 
reading  to  prospective 
lamp  users.  You  can  have 
it  for  the  asking. 


ThaBelden-Larwill  Electric  &  Mfg.  Co, 

FT.  WAYNE,  IND.,  U.  S.  A. 


OUR   LATEST 

FRONT  OF  THE  BOARD  TYPE 

Switchboard  Instrument. 


Type  F  Wattmeter,  Front  Connection,  One-third  Actual  Size. 

Our  Indicating  Wattmeters,  Voltmeters 
and  Ammeters  are  also  built  for  BACK  OF 
THE  BOARD. 


WRITE  FOR  PRICES  AND  BULLETIN  Z  31,  JUST  ISSUEO. 


WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH  OFFICES: 

NEW  YORK.  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON,  620  Atlantic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  St. 

SAN  FRANCISCO.  120  Suiter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg..  New  York  City. 
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Marlboro,  Mas?..  Dec..  26.  1899s 
Clin'.-m  itr.iLE  Mr,.  Co.,  New  England  Branch.  Boston. 

Have  t>«en  using  fum:  surface  for  Bome  time  with  excellent  satisfaction. 
Have  been  able  to  run  belt  quite  stack.  The  only  trouble  I  have  bad  was  when 
1  got  on  too  much,  which  was  contrary  to  directions.  Otherwise  than  this  it  is 
all  that  Is  claimed  for  it. 

MARLBORO!  QB    I  LECTRIC  CO.. 

Frank  O.  Barnes,  Supt. 


Only  CLING-SURFflCE  Does  These  Two  Things; 

Stops  all  slipping  and  yet  preserves  the  belt.  We 
couldn't  keep  on  gaining  friends  If  It  stopped  the 
slip  at  the  expense  of  the  belt.  It  keeps  the  belts 
pliable  and  elastic,  allows  them  to  run  easy,  re- 
lieves Initial  tension  strain,  gives  steadily  running 
belts,  and  from  1  5  to  4-0  per  cent,  more  power. 
Try  It  on  one  belt.  Unless  this  Is  all  true  you  pay 
nothing  for  any  of  the  can  nor  shlppage.  Ask  for 
booklet  of  slack  belts. 

CLING-SURFACE  MFG.  CO., 

Chicago  Branch,  225  Dearborn  St.,  177-182  Virginia  St., 

New  York  Branch,  Postal  Building,  263  Broadwar,  nnrcn  n    u    v 

Ken  England  branch.  170  Summer  St..  Boston.  BUFFALO)   N.    I. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


Annunciators. 

Electric  A  pnllanee  Co. 

Manhattan  Elec.  Supply  Co. 

I'arlrlck,  Carter  &  WUkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-Larwill  El.  A  Mi*.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co..  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Segerdahl,  Rudolph. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing:. 

Chicago  Belling  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 

Betting. 

Chicago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co..  The 

Sturtevant  Co..  B.  F 
Books ,  Electrical. 

Electrician  Publisning  Co. 
Brushes. 

Amer.  Wow  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  t<  Ibrc-Graphite  Co. 

Western  Elect.  Supply  Co. 
Brush  Holders. 

Ciay  Electric  &  Mfg.  Co. 

Burglar  Alarms. 

Electric  Appliance  Co. 
Bnebel  &  Manger. 
Manhattan  J21ec.  Supply  Co. 
Partrlck,  Carter  A  WUkins. 
\\  estern  Elect.  Supply  Co. 

Cables  (Seclnsulated  Wires.) 
Cables,  Electric  {.See  Insu- 
lated Wlres),Coj>per,Sheet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Chicago  Insulated  Wire  Co. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 
Manhattan  Elec.  SupplyCo. 
New  York  Ins,  \\  Ire  Co. 
simplex  Electrical  Co. 
standard  Underground  i '.  Co 
Western  Elect.  Supply  Co. 

Carbons, Points  A  IMates 

I  iblcago  Edison  Co. 

Electric  Appliance  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

SchllT,  Jordan  A  Co. 

Speer  Carbon  Co. 

Western  Elect.  Supply  Co. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Cutler  Elec.  &  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Coal  A  Ashes  Handling: 

Machinery. 

Jeffrey  Mfg.  Co. 
Coating  for  Pulleys. 

Little,  OC.  Pulley  Coat'g  Co. 
Colls  and  Maenets. 

Splltdorf.  C.  F. 

Varley  Duplex  Magnet  Co. 


Coloring  (Inc.  Lump*). 

Webster  chemical  Co. 
Compound. 

Ashmore  A  Co.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little.  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co..  K. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Eiect.  Supply  Co. 
Connectors  and  Termi- 
nals (Patent). 

MclntlreCo.,  The  C. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestinghouseElec.A  Mfg.Co. 
Copper. 

Besly  A  Co.,  Chas.  H. 
Copper  AVires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Besly  a  Co.,  Chas.  H. 

Chicago  Fdlson  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The 

Partrlck.  Carter  A  WUkins. 

Phillips  Insulated   Wire  Co. 

Roehling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
CorreMpondenee  Schools 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
Cross- Arms,     Pins     and 

Brackets. 

Bradv.T.  H. 

i  rOntra]  Mfg.  Co. 

Electric  Appliance  Co. 

I-'nu  ler.  John  H. 

K:ms.  City  A  So.  Lumber  Co. 

Leavltt,  R.  II. 

Mager,  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle,  HolcombACo. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Chicago  Edbon  Co. 

Chicago  House  Wrecking  Co. 

Cutler  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Plerson  A  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

Palste  Co.,  II.  T. 

Peru  Elec.  Mfg.  Co. 

Scblff,  Jordan  A  Co. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Wagner  E'ec.  Mfg  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestlDghouse  El.  A  Mfg.  Co. 


Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  motors. 

Baux,  F.  A. 

Dlehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

W estern  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFWl  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy.  • 

Electrical  Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote  Pierson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

PaisteCo.,  H.  T. 

Partrick,  Carter  A  WUkins. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Clay  Electric  A  Mfg.  Co. 

Dunn-Martin  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McIntireCo.,TbeC. 

Partrick.  Carter  A  WUkins. 

Pringle.  Wm.  T. 

Spies  A  Company. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Elevators-  *  on veyors. 

Jeffrey  Mfg.  Co. 
Engines.  (*as. 

Cornell  Machine  Co. 
Engines.  Steam. 

Bail  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro..  D.  L. 

Dlebl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.   Supply  Co. 

McFell  ElectricCo. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schiff,  Jordan  &  Co. 

Siemens  A  Halske  ElectricCo. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg,  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  El.  A    €ombn. 

Western  Elect.  Supply  Co. 


Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WireA  Mfg.  Co. 

Electric  Appliance  Co. 

MclntlreCo.,  The  C. 

Western  Elect,  supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

Genera]  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrick,  Carter  A  WUkins. 

Peru  Elec.  Mfg.  Co. 

Schiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Elecirical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phcenlx  Glass  Co. 

Western  Elect.  Supply  Co. 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water}. 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Plerson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  W'ire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  S'ork  Insulated  Wire  Co. 

Okonlie  Co., The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff.  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables    magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Kustern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Multiph.  CableCo. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Partrlck,  Carter  &  WUkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roehllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 


Lamps.  Incandescent. 

Buckeye  Electric  Co, 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawver-Man  Elec.  Co. 

Shelby  ElectricCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
magnet  Wires. 

(See  Insulated  Wires.) 
mechanical  machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 

Stilwell-Blerce  Smith-Vaile. 
meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
mica. 

MunsellACo.,  Eugene. 
mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
motors  —  See  Dynamos  and 

Motors.  , 

Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sonsv  Jas.  L. 
Paints. 

Cllng-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 

Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  A  Stitt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrizo  A  Sona. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

machinery. 

Jeffrey  Mfg.Co. 
Pulleys, 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 

Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 
Chicago  Edison  Co. 
General  Electrical  Repair  Co. 
Hodge-Walsh  Elec.  Eng.  Co. 
Spies  A  Company. 
Stewart  Electrical  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Elec*.  ic  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Iron  Clad  Res.dtance  Co. 
Spies  A  Company. 
Ward  Leonard  Elec.  Co. 
WestlnghOLseEl.  A  Mfg.  Co. 


Salt  (Ratiery). 

Federal  Battery  Co. 

Second-Hand  11  ach  y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co- 
Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Stewart  Electrical  Co, 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 

Murray  A-Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co>_ 

Partrick,  Carter  A  WUkins. 

Western  Electric  Co.    ' 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co.. 
Springs. 

Barnes  Co.,  The  Wallace. 

Gary  Spring  Works. 

Manross.  F.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
St  ereopt  icons,      )l  a  k  i  »  ■ 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries.  -- 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  blectrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co_ 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone- 
material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co.,  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Pierson  A  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,D.A.,Tel.AEI.Mfg.Co. 

Manbattan  Elec.  Supply  Co,. 

McFell  Electric  Co. 

Modern  Tel.  A  Supply  Co. 

Noblett,  E.  J. 

North  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.  M.Co- 

Swedtsh-Amerlcan  Tel.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathlas. 
Toys,  Elec'rical. 

Dunn-Martin  Electric  Co. 
Transformers. 

Ft.  Wayne  Elec.  Works,  In  . 

General  ElectricCo. 

Siemens  A  HalskeElectric  Co. 
of  America. 

Wagner  Elec.  M  fg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Tracks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Turbine*  Wa'erWheels- 

Davton  Globe  Iron  Works  Co. 

Leffel  A  Co.,  Jas. 

Smith  Co..   S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Electric  Appliance  Co. 

Okonlte  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Cov- 

Western  Electric  Co. 

Western  Electric  Supply  Co- 
Wood  work,Electrical. 

Bissell  A  Co.,  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf ,  C.  F. 
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FEDERAL  SALT 


» 


(PATENTED.) 


For  Open-Circuit 
Batteries 


<JIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


■     ♦ 


SAL  A.HHOMAl. 


FEDEBAL  SALT. 


FEDERALITE 

(PATENTED.) 

SOLD   IN   BULK  ONLY.  CHEAPER  AND   BETTER  THAN  SAL  AMMONIAC   IN    BATTERIES. 


THE  FEDERAL  BATTERY  CO., 

II  Pine  Street,  New  York. 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


New  Type 

Sunbeam 

Street 

Railway 

Lamp. 

16  CANDLE  POWER. 


Catalogue  1-S  gives  complete  description  and 
illustration  of  the  New  Type  Sunbeam  lamps, 
made  by  new  machinery  and  latest  improved 
methods.    Every  lamp  exhausted  individually. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


riANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus. 

Arc  and  Incandescent  Lamps,  Wire.  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON. 
Bridge  Chambers,  171  Queen 
VlclorlaSt.,  B.  C, 
and  North  Woolwich,  E. 


ANTWERP,  PARIS, 

33  Rue  Boudewyns.  46  Avenue  de  Breteull. 

St.  Louis  Office,  Security  Building.  St.  Louis,  Mo. 
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Alternating-Current 

Motors 

"1900"  Model  Emerson 

FAN   MOTORS 

FOR  ANY  VOLTAGE  OR  ALTERNATIONS. 

Now  Ready  for  Shipment.    Equipped  with  the  New 

NOISELESS  "Parker"  BLADES 


GUARANTEED  PERFECT 

Electrically  and  Mechanically. 


CATALOGUE  ON  APPLICATION. 


Western  Electrical  Supply  Co., 


0  and  12  N. 


STREET,  ST.  LOUIS,  MO. 


■&"•  -•;-■■*  •-|--'»— -.-^  ••.••••.•to*-.,to*-.'*»*'.,**''.-%*'j.'4»W''.'-<»<»y 
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Dearborn 


Drug    and     Chemical     Works, 

Laboratories Water    Chemists. 

Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

IO,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


WE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  16  C.  P..  1?  cents;  38  C.  P., 85  cents ; 
F.  O.  B.  Owensnoro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


W.  B.  G. 


ACCURATELY 
ADJUSTED 


FUSES, 


Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age by  crosses  with  high-tension  circuits  .  .  . 


Opening  point  of  Fuse 
io  Ampere,  up 
by  tenths. 


Does  not  operate  un- 
less abnormal  current 
is  maintained  for  a 
number  of  seconds. 


SEND  FOR  CATALOGUE. 


FOOTE,  PIERSON  &  GO., 


Sole  Manufacturers, 
NEW  YORK. 


ARNOLD  ELECTRIC  POWER  STATION  CO. 

Designers  and   Builders    of  Complete    Electric    Power   Plants 
Owners  of  Patents  Covering  the 

"ARNOLD    SYSTEM" 

of  Power  Station  Construction.     Manufacturers  of  the  "ARNOLD" 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


Roth  Motors  and  Generators. 


cJrW, 


Spherical  Type, 

Pleasing  In  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co. 


MANUFACTURERS, 
J  86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.S.A. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


BUCKEYE 


IN 

Monadnock  Building-,  Chicago. 


QUALITY 

UN EQUALED 
FACTORY 
PRODUCTION 
TRIPLED. 

EIMTT     l_AIVIF»S. 

the  BUCKEYE  ELECTRIC  CO..  Cleveland.  Ohio- 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  «.  wis. 

GENERATORS    l"2  K"  w-  t0  l50  Ka  w"  Belted  and  Direct-Connected  Type. 

Spherical.    Steel.    Invertible.    Multipolar. 


MOTORS 


.    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


nccmcc  '  "  ortnern  Engineering  Co.,    The  Northwest  Eng'g  Co.,     E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B    R.  Electric  Co., 
UrrlutO    39  t'ortlandt  St.,  New  York.  St.  Paul,  Minn.  San  Francisco,  Cal.  Lob  Angeles,  Cal.  939-940  Monadnock.  Kansas  City.  Mo. 
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THE 
COAL  PILE 

And  the  Ash  Pile.  Think  of  the  waste 
between  the  two.  Avoid  unnecessary 
leaks.  Use  a  good  lamp.  Use  the  Pack- 
ard lamp.  Send  trial  order,  and  incident- 
ally for  some  of  our  Eaco  tape. 

Electric  Appliance  Company,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


A  COMMUTATOR  NECESSITY! 


ti  wiiTirrTjiWii  1 

50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 

Send  PREE.  Sample  Stick. 


Name  . . 
Address  . 

I  W.  K. 


„  The  only  article  that  will  PREVENT 
of  AKKING.  will  keep  the  commutator  in 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturer  J, 
000  Title  and  Trust  Bldg.,      CH1CAQO,  ILL, 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  126  Cortlandt.  Rheostats  and  P.rnj-hep. 


INDIA,    O.    AMHER 


IH 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  *    MIC 

INSULATED       JS       COMPOUND 

Cloths  «iml  I'.iprr*.  J|j'"  i>riii\i  id 


Eu&eiieMunsell&Co. '  Mica  Insulator  Co. 

218  Water  St.  Nov  York  &  Chicago.  117  Lake. St. 


llli 

■TMBvllTl 

m 

:am  ITr 

ISULATDR         ^ 

R 

E  &  1  c.1  ERTD. 

EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  10 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


T5*       Tel.  3316  15th  St. 


j  CARY  SPRING  WORKS,    L 

~|||:  240  and 242  West 29th  Sr.,S*  tfe'j 

New  York  City.  U  <&$=2- ' 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


CORDON  PRIMARY  CELL. 

For  Open  and  Olosed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evet 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAHI:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  1  cell.  800 
ampere  hours;  for  No.  fl  ecu, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  f& 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  fOMPAXY, 
594  Broadway,  New  York. 

Western  Representative, 
Qeor£e  W.  Patterson,  1533  Marquette  Bldg,  Chicago,  III 


OunAr  VYUb 


JOHN  T.  McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


PR  WIRE  and   SPRINGS     fi 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 


A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  stvle  used  In  show  windows. 

Oct  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Go., 

271-273  FRANKLIN  ST.,  CHICACO. 


arlii  Extra  Mali  Mi 

THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE   EDISON   LALANDE    BATTERIES. 


LIGHT 

WEIGHT 

AND 
LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


FULL     i   ESCR1PTION    IN    BOOKLET    NO.    4. 

EDISON    MANUFACTURING   COMPANY, 

THOMAS  A.    EDISON,  PROPRIETOR.  135  FIFTH  AVENUE,   NEW  YORK. 
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MMNK  N.  PHILLIPS,  President. 
0.   H.  WAGENSETIL,  TREASURER. 


EUGENE  F.   PHILLIPS, 
Genebal  Manager. 


E.  ROWLAND  PHILLIPS,  VlcE-PRCS. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROTIDEXCE,  K,  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMER1CANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yoke  Stoke,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be 
obtained  under  any  conditions.  s 
Address  *« 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS; 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.    Full  R-.tcd  Candle  Power.     Exact  Efficiency 

0  dered.     Long  Life.     Low  in  First  Cost,  Cheapest  in  the  Aggregate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver,  Colo, 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657.59  nonadnock  Bldg.,  -    Chicago. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NOW 


:ady! 


Desk  and  Ceiling  Fans,  1900  Models. 

SSS:      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  Sew  fork  City. 


THE  "TEMPLE 


>> 


Carbon  Brush  Holder 


GUARANTEED 

TO j  90%  Commutator 

SAVE  I  15%  Brush 


[Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors*  Made  to  fit  any  machine  and  carry  any  current. 


IT  ISlSLESS. 

Send  size  of  brushes  now  in  j  Q  A  TtnTre1  Trial  I A  set  °f  brushes  that  can  be  applied 
use    and    we  will  send  on  |  "U  ^ajfb    1110.1  f  to  ; 


your  machine    in    30    minutes. 


Scot)  for  Circi  lar 
and  TtEtimonisls. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST. 
CHICAGO. 


NATIONAL  CODE  STANDARD 


"0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  CoM 

Office  and  Factory:  PAWTUCKET,  R.  I. 


The  Vetter  Current  Tap. 

A   Tapping  Plug  and  Lamp  Socket  Combined. 


For  Sale 
By  All 
Electrical 
Supply 
Houses. 


Send  Fori 
Descriptive  ' 
Circular 

and 

Discount 

Sheet. 


A  simple  and  safe  device  for  tapping*  and  carrying  the  current  from  any  electric  lipht 
fixture  to  Motors.  Drop-liphts  and  other  electrical  devices  WITHOUT  TR  E  LOSS  OF  LAMP 
IN  FIXTURE.  Adapted  to  any  system  of  electric  linhtinR.  "When  ordering,  state  what 
socket  is  used.    Each  tap  is  packed,  with  full  directions,  in  a  neat  box. 


E.B.MEYROWITZ, 


MANUFACTURER   j    i04   EAST  23d    STREET, 
.nd  PATENTEE.    1  NEW  YORK. 

(   ALSO  AT  US  W.  42d  STREET. 


6O4  Nicollet  Ave.,  Minneapolis.    360  St.  Peter  St.,  St.  Paul. 


3  Rue  Scribe,  Paris,  France. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewise; 
stays  where  you  put  It;  do 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  Undon.  Paris,  Sydney, 

N.S.W.,  Tokio  end  Buenrs  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 


M. 


VOuGHT.ttsTs^. 


^#     MAN  ROSS     %  ' 

HAIR  SPRINGS 

FOR   ELECTRIC 

INDICATING  AND  RECORDING 
GAUGES    STEAM    GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestvilie,  Conn. 


This  Trade=Mark  ikSrfti  MrSSi 

■  Branches,  Edison  Cut- Outs 

Sfesfp  Guarantees  Satisfaction 

Switches,  etc.  ■  -  ,-  — ■ 

PHILADELPHIA.       H.   T.  PAISTE  CO.        CHICAGO. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Sheft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Priiline,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen1!  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


QUICK    REPAI 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  D.  Telephone,  naln  5114,  141   S.  CLI  NTON  STREET,  CHICAGO. 


roTHERS 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


Brushes 

for  Dynamos 

and  Motors. 


LOSS??     YES,    CONSIDERABLE. 

Every  plant  Is  probably  losing  money  In  fuel  because  the  engine  needs  adjusting  with  an 
INDICATOR.  The  IMPROVED  ROBERTSON  THOMPSON  is  the  most 
modern  and  the  price  one-third  lower  than  others.  Even  in  the  item  of  P  ACK1  H  C,  If  you 
use  CHEAP  kind  you  need  double  the  quantity.  It  creates  excessive  friction— friction 
means  loss  in  power,  wear  of  rods,  machinist's  bill  for  truing  up.  EUREKA  isbuilton  cor- 
rect principles  of  best  material.  Least  possible  friction.  "Will  outwear  two  to  three  times 
any  other  and  costs  but  a  trifle  more.  Have  you  our  catalog? 
JAS.  L.  ROBERTSON  &  SONS,  -198  FULTON  STREET,  NEW  YORK. 
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A  »i  trical  manufacturing 

com  pa  years,        tied  near 

Ding  its  own  plant,  free  t'r< 

Ipjial  ro  the  umount  of  $50,- 

ng  in  a  copper-wire 

dra win*;  and  n  ti  lier-annH-nt.     Cor- 

wtrfa  capitalists  or  practical  wife 

men  1st  d  w  ill  bear  the 

■nation.    Address  WM.   M.  HUT 

TER  WORTH.  Ally.-,  161  La  Salle  St.,  ihlcapo. 

WANTED. 

Engineer  and  Electrician  wanted  to  run  city 
■    tplant,  16  arc  lights,  400  Incandes- 
cent ItgbiF.    Send  references  and  sun.-  salary 
expected,    J.  J.  DOWDY,  Dexter,  Mo. 


\A/  A  NTE  D. 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westlngnouse 
tttops  Work  guaranteed.  Ten  years'  experience. 
Lialt  plants  installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 

701  Delaware  St..  Kansas  City,  Mo. 


Power  Generators  For  Sale 
At  a  Bargain. 

Rallwaj  Work.  Two  M.  P. 
Generators  175  b.  p.  eacta.  Speed,  550  revolu- 
tions for  .'.5(1  rolls.  Address  I'.  A.  HAVX, 
10u2,  138  Washington  Street.  I'hlcago. 


OUR  TRADE  MARK  LINE   OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  alr-t'ghtpack- 
age;  also  prevention  possibility  of  damage  In 
handling.  All  klnils  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks,  dold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Boad  «ay.  New  York.     1 64  Lake  St.,  Chicago. 


FOR  SALE. 

One  so  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions, l.ioo  volts,  nocycle.wlth  exciter, 
switchboards  and  Instruments.  Machine  and 
all  attachments  In  first-class  condition.  Answer 
■•GENERATOR,"  care  Western  Electrician,  610 
Marquette  Building,  Chicago. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sous  &  Co.,  Newark,  H.  J. 


The  'Perfection"  Morse  Telegraph  Outfit. 

THE  IDEAL  INSTRUMENT  FOR  LEARNERS. 

An  unrivaled  outfit,  consisting  of  a  regula- 
tion-size sounder.  Key,  battery,  etc.  All  com- 
plete and  ready  for  Immediate  use.  Price  $2  BO. 
Stamp  brings  catalogue  other  goods. 

Dl MV-3IAEtTI\  El.EC.  CO.. 

75-77  Nassau  St.,  New  York, 


Motor  Starting  Rheostats. 

motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

(RON  CLAD  RESISTANCE  CO., 


Westfleld.  ! 


.  J-  V.  S.  A. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


Stride 
Forward 

Don't  feel  satisfied  to  advance  slowly  in  your 
business  when  we  guarantee  to  prepare  yoa  for 
a  blgh-sularied  position.  Bold  to  your  present 
occupation  and  '"study  between  times"  through 
our  unequaled  course  of 

EDUCATION  BY  MAIL 
In  Electrical,  Mechanical,  Steam.  Mining  and 
Civil  Engineering;  Metallurgy,  Art,  Architec- 
ture. Practical  Newspaper  Work,  English 
Branches.  Stenography,  Machine  Design  and 
Mechanical  Drawing.  Low  price:  easy  terms 
Mention  subjects  interested  in  when  writing  to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

1M,  156, 168  5th  Ave.,  New  York,  for  Catalogue  M. 


READY  FOR  THE  MARKET. 

"PE1ICO,"  the  new  style  Creole  rosette.    In- 
sula t  i  on  perfect,  long;  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  InrJ. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS.  ETC. 


also 
Pumping  Machinery  for  Every  Possible  Duty 
—  Fre- 


New 


Selling  Agents: 


Catalogue  Free. 

Manufactured  by 

THE  STILIELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    8.    A. 
Ttlsrlnn  Imn  Works,  San  Francisco.  Cal.;  C.  B.  Boothe  &  Co..  Lob  Angeles,  Cat 


"EBONITE"  COMMUTATOR  DRESSING, 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1,50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  SSSSFSSS.  A.V.ENUE: 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICACO,  ILL. 

EST»»IISHFI)  1B8B. 


>>  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SGHIFF,  JORDAN  &  CO., 

232  Greenwich  St.,  New  York. 


SCHEEFFER   RECORDING  WATTMETERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOB  CATALOGUE. 

THE  STILWELLBIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  C0LOKY  BIDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

I        DETROIT.  MICH., 
I  Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 
I     MASONvlLLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CUNTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconnlng,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

60-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


R.  H.  LEAVITT, 

aLANTTFACTUREB  op 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 
J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JANIKSTO^WN,       -       IND. 


p 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet :  "Information  for  Inventors, " 

free.  Specialty:  Electrical  Inventions. 


CROSS-ARMS 
PINS,  BRACKETS 

We  manufactured  and  so/d  over 

Six  Mil/1017  P/ns  and  nvoM/f/ion 

Cross -Arms  in  /S99. 

Our  goods  are  (Be//)  Standard 

We  manufacture  on/u  from  best 

ma/er/af 

Se/er/  Facfor/es 

Skilled  he/p  anduneeua/ed  fac- 
ilities enable  us  to  fill  all  orders 
promptly. 

Capacitu:  over  5.000    \ 
Long  leafue/ion  pine        I  p      n 
Cross  Arms,  >rtrvai/ 

Orer  4-5.000  Locust  Pins  ) 

Let  Us  Know  Your  Wants 
EJ.NOBLETT 

698  -903-35  th.  Street, 

Chica$o.- 

Long  distance  Telephone, Yards.805 


CEDAR  POLES 

C.  H.  WORCESTER^  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


CEDAR    POLES 


SO   FT.  to     100  FT.     A      SPECIALTY 
PILINC&      BRIDGE       TIMBERS 

car         material  _,  ni. 

JOHN  H.F0WLE9     '7°'cWr!tHAVL0C- 


TUT    I  ADPCCT    AMI"!    DCCT   m 'ne  world  Is  claimed  of  the 

Int  LAHbt5l  AMU  Btol  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex, 

Manufacturers  of  wooden  electrical  line  material. 
•We  mah:e  the  DBWBY  ARIM.      yyrlte  flor  prices . 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


The 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms.Poleand 
Swinging  Hoods,  House  Bracketsaud 
other  Specialties  for  Construction 
Worn  —  Catalogue  and  Prices  fur- 
nished on  application. 


ATI  IMUIVI 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
BAKKR  &  CO.,  408-414  lVew  Jersey 

Railroad  Ave.,  Newark.  X.  J. 

New  York  Office,  120  Liberty  Street. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  4®"  Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN   BUREN   STREET.  CHICAGO.  ILL. 


PROMPT 
SHIPMENTS. 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  MO. 

NA/hite    Cedar    Poles 

AND  STREET  RAILWAY  TIES. 

3So%&"i££  PERRIZ©  &  SONS,  Daggett,  Mich. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  ana  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted.  F.  O.  B.  cars,  your  city,  In  any  quantity.    ^p-WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


The  Standard  Open  Circuit  Batteries 
ottbe  World. 

BESB  JOB  OIEOljLAB  AND  PRI0K9. 

ME  LECLANCHd  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 
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TWO  HEADS  ARE  BETTER  THAN  ONE. 

Swedish  and  American  Skill  Combined 
have  made  a 

NEW  DEPARTURE 

IN  TELEPHONIC  APPARATUS. 
Corresponds  Solicited.     S  WG  (J  JS  h~A  HI  6  fj  CS II   TelephOHG   CO.,  Ib0^M^Ls1^OhI^QO. 


? 


Western  Telephone  Construction  Co., 

250*54  8.  Clinton  St.,  Chlcaeo,  III., 
Largest  Manufacturers   of 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair, 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  Hue  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
QET  CATALOG.  CHICAQO,  U.  S.  A. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


I  AND  I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it_. 


IJARTArloMCCrrMAN 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


•AKATU! 


93  HIGH  ST.,  HARTFORD,  CONN. 


FOR    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


KOKOMO  TELEPHONES 

SI»KAIv    FOR    TrilSAISELVES. 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
lor  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  miterlal  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grad*. 

and  agree  to  dufend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleged  Infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICAGO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 
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'NOT  HOW  CHEAP  BUT  HOW  GOOD 


Should  be  the  motto  of  every  wide-awake  independent  telephone-exchange  manager.  A  good 
coat  at  a  fair  price  will  wear  better,  look  better  and  give  better  satisfaction  generally  than  a 
cheap  one.  Just  so  with  a  telephone.  In  order  to  make  your  exchange  successful,  satisfy  your 
patrons  and  give  them  a  service  that  will  enable  you  to  hold  them  from  year  to  year,  it  is  im- 
perative to  use  the  best  equipment  that  money  can  buy.  This  you  accomplish  when  you  use 
the  celebrated 

Genuine  Ericsson  Swedish  Imported  Telephones. 

They  are  imitated  by  many,  equaled  by  none.  Ericsson  products  are  known  and  used  all 
over  the  civilized  world.  Awarded  first  prizes  at  Paris  1881,  Madrid  1883,  Vienna  1S84,  Stock- 
holm 1S86,  Copenhagen  1SS8,  Chicago  1893. 

WESTERN  DISTRIBUTING 
AGENTS, 


McFELL  ELECTRIC  CO., 


DESCRIPTIVE  CATALOG  ON  REQUEST.  204    DEARBORN    STREET,    CHICAGO. 


Ericsson's  Genuine  Swedish 
Operator's  Set. 


The  Modern  Telephone 
and  Supply  Co. 


IT  PAYS  TO 
INVESTIGATE. 

Why  not  get  the 
highest  grade  of  goods 
at  a  lower  price  than 
you  pay  for  the  worst '! 
We  manufacture  every- 
thing inTelephonesand 
general  Telephone  Sup- 
plies, and  are  in  a  po- 
sition to  offer  you  as- 
tonishing prices.  We 
repair  'Phones,  too,  at 
the  lowest  rates.  Send 
for  free  catalogue;  it 
will  secure  your  trade. 


The  Modern  Telephone  and  Supply  Co., 

56  FIFTH  AVE.,  CHICACO,  ILL. 


TO  BE 


UPTODATE 


intheequipment 
of    your   Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  hack- 
boards.  Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  colls,  induction  colls, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  VO. 


MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIMINATED. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Flans,     - 
Specifications,  Superintendence,  Tests.  Pur- 
chasing.   Designs  of   Central    Stations  a 
Specialty. 

'  706-707-708  Lincoln  Trult  Bldg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  lor  HARD-ORAWN  COPPER 
WIRE,  all  sizes.     FUSED  WIRE,  FUSED 


LINKS  and  STRIPS. 


THE  C.  MclNTIRE  CO.,  13  8  )5  Franklin  St. 


NEWARK,    N.  J. 


m 


No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  6»-76fr^kpqpt8t  ,  OHIO.      ' 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
AT PLAIN  FACT 


These  28  spools  containing:  91  Iba.  of 
No. 36  singlesilk-covered  wirewillcost  you 
|243net  at  50,  10.  10,  5  Off  list ;  and  there  la 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  bridging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8218. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Kach  winding  is  made 
up  of  No.  36  wire,  600  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAuNFTfO  DOES  IT  BY  MACHINERY 
I387IHST.  JERSEY  CITY NJ.   coTsX^YMnr. 


ESTABLISHED   TSeft, 

NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  ANIL 
ELECTRIC 
MFC  COMPANY,. 

1105  Pine  St.. 
ST.  LOUIS,  MO- 


Theoldestand: 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  irr- 
the"West.  "Writ© 
iorcatalogue> 
and  price  list. 


D.  A.  KUSEL 

Proprietor. 


EDUCATION 

Thousands  have  been  helped  to  bet- 


ter pay  and  positions  through  onr 

system,  of 

instruction 


BY  MAIL 

Buildings  erected 
expressly? 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English^ 
Branches. 

rt  A  ||nn||t  Pays  for  a  CoIIege.- 
QC  (I  IflUlllll  Education  at  Home- 
45.000  Students  and  Graduates^ 

Circular  Free.   State  subject  you  wish  to  sludj. . 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS. 

Box    1002,  SCRANTON,  PA.. 


\\  1-.-TERX    ELECTRICIAN 


March  3,   1900 


%mmMmmmmm& 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 

The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AND  JUNCTION  BOXES. 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NEW    VOIWKC. 


O.C.  Little's  Belt  Softener  and  Preserver. 

One  cannot  realize  the  advantage  gained  by  using  soft  belts  over  haid  ones  unless 
he  has  made  a  test  of  same. 

The   reasons    the  O.  C.  LITTLE'S   BELT  SOFTENER  AND   PRESERVER 

surpasses  all  others  and  why  it  should  be  used  in  preference  are; 

That  it  is  free  from  any  ingredients  that  will  injure  leather  belts. 

That  it  penetrates  the  leather  and  does  not  leave  a  sticky  substance  on  the  surface 
of  the  belt  to  cause  loss  of  power  and  gather  dust. 

That  when  this  softener  is  used  belts  become  soft  and  pliable,  which  prevents 
the  belts  from  cracking  and  allows  same  to  lay  flat  on  the  surface  of  the  pulley,  giving 
full  surface  of  contact. 

That  it  requires  less  power  to  transmit  soft  belts  over  small   pulleys,    as   the   belt 
gives    to   the  crown,   and  enwraps   more   of  the  circumference  of  the  pulley,  therefore 
I  allowing  looser  belts  to  be  used. 

Quart  can 75c 

\  gal.      "    $1.25 

1  gal.     "   2  00 

2  gal-      " 3-75 


0.  C.  Little  Pulley  Coating  Co., 

Ifcnasha,    Win..   U.  S.  A., 


SOI,K  HAM   KAITI  Ili:H«i. 


EREOPTICONS 


MAGIC    LANTERNS    >"«    SLIDES 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  16  BEEKMAN  5T.  NEW  YORK. 


ELECTRIC  HEATING 

AND  COOKING  APPLIANCES. 


The  Simplex  Electrical  Co., 


IIMG    DEF»A 
1  137  and  1  138  Monadnock  Block,  Chicago. 


MENT, 

Cambridgeport,  Mass. 


IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-1 7  Cortlandt  St.,  Now  York. 


BRANCHES:]  320  0,>rbor„  st. 


BOSTON: 
134  Congress  SL 


SAN  FRANCISCO: 

71  Flood  Building 
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Ball  Automatic  Engines. 


BuiitONLY»y 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


I_l_  EC  IMG  I IV 


'II 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  ha-v-mg  power  plants  which  are  unsatisfactory,  and  those  -contem- 
plating the  improvement  of  powers,  will  find  it  to  their  Interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRBriENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


SMALL  SPRING 

OF   rVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

s^susvtfi  sirs?         BRfSTOL,   CONN.,   U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  pmver.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  unequaled  in  quickness  and  ea.se  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  ivith  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


j^GjRADE  marks  ,  Jh'e  Phosphor  Bronze  Smelting  Co.  Limited, 
2200  Washington  ave.,Philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE1' 
INGOTS.CASTINGS, WIRE, RODS,  SHEETS,  etc. 

.tfAc-i&unfr  '—  D  E  LT  A^/l  ETAL 

v  =        CASTINGS,  STAMPINGS  and  FORGINGS 


DON'T  BE 
EXTRAVAGANT 


Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine. 
We  have  just  what  you  want. 
Write  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H.J.  DAVIS,  General  Eastern  Agent, 

4U  Wall  Street.  "New  York  City. 


IT  ISN'T  ECONOMICAL 


To  make  your  own  rheostats  when  you  can  buy 
better  ones  from  us  at  less  than  It  costs  you  to 
manufacture.    Acknowledged  as  the  standard 
of  excellence.    Protects  the  motor  from  damage  liable  to  follow  an  interrupted  current. 

THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 


Stuitevant  En 


i  '."I'-t-ii   Victoria  Street,  London,  England,  Agents  for  England  and    the 
iin.-ni      Bagnall  A  Utiles,  Yukoh&ma,  Japan,  Agents  for  Japan. 


AMERICA'S  MOST  POPULAR  RAILROAD 


£1 


CHICAGO 


AND 

ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO^  KANSAS  CITY, 

CHICAGO  and  ST.  LOUIS, 

CHICAGO  and  PEORIA, 

SILOUISandKANSASCITY. 


HOT  SPRlNGS.Ark., DENVER. Colo.. 
s    TEXAS,  FLORIDA.UTAH, 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion    of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ete,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


AMERICAN"  SST 

ARE  THE   BEST.    Send  (or  descriptive  Circular.. 
.  Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

est-d  1889.         1 7 4" S .  Clinton  St.,  Chicago,  III, 


BUY  YOUR  BOOKS 

FEOM  THE 

Electrician  Pub.  Co.,  6 1 0  Marquette  Bldg.,  Chicago. 

WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  cat^e. 


THE  JEFFREY  MFG.CO.Columbus.O. 


STURTEYAWT 
GENERATING  SETS 


In  100  types  and  sijes. 
High  speed,  and  high  grade. 
We  build  both  engine  generator. 
Send  for  Bulletin  G. 


t*=& 


**=& 


«*•*=»* 


B,F.  STUR1XVANT  CO.  BOSTON. 

JVEW  YOltK  .  VHILA.HEI.PHIA  •  CHICAGO  •  LONDON  • 
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Westinghouse 

Integrating  Wattmeters 


For  Single-Phase  and  Polyphase  Circuits, 


SINGLE-PHASE  WATTMETER. 


POLYPHASE  WATTMETER. 


Westinghouse  Electric  &  Mfg.  Co., 


PITTSBURG.  PA. 


All   Principal  Cities  in 
U.  S.  and  Canada. 


The  British 

Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 

London,  England. 
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Fort  Wayne  electric  works 

(INCORPORATED) 


THE   "WOOD"   IMPROVED  CLUTCH  AND  ADJUSTABLE  TRIP 

FOR  ARC  LAMPS. 


♦ 


The  operation  of  the  Pivoted  Shoe 
Clutch  is  not  affected  by  the  condition 
of  the  rod,  and  is  so  constructed  as  to 
insure  an  even  and  positive  action. 


The  AdjustableTripisa  simple  device 
for  changing  the  point  at  which  the 
clutch  is  tripped,  thus  providing  ready 
adjustment  for  wear. 


REPAIR  PARTS  FOR  ARC   LAMPS  SUPPLIED  WITH   A  CERTAINTY  OF  iNTERCHANGEABILITY.     SEND  FOR  CATALOGUE   NO.   2002. 


MAIN 


OFFICE  AMD  FACTORY.     FORT     WAYNE,      INDIANA. 


ADVANTAGES    OF    THE     PAPER 
PULLEY. 

(Additional  merit  each  issue  in  this  .space.) 
(No.  4.)  STRENCTH  AND  DURABILITY. 
There  being  no  shrinkage  strains  as  in  cast  iron, 
or  numerous  pieces  as  in  wood  pulleys,  they  may 
be  run  at  very  high  rates  of  speed  with  safety, 
and  are  not  easily  damaged  in  handling.  As  a 
proof  of  durability  and  strength,  we  offer  the  fact 
that  Paper  Pulleys  have  been  adopted  as  standard 
by  all  the  leading  drop  hammer  manufacturers  in 
the  United  States,  the  service  on  hammers  being 
the  most  severe  that  belt  pulleys  are  called  on  to 
stand.  They  are  not  injured  by  steam  or  atmos- 
pheric conditions,  but  should  not  come  in  contact 
with  water. 


ROCKWOOD'S  PATENT  COMPRESSED  PAPER 
PULLEY. 


Catalogue 
for  the  asking. 


Rockwood   Sales  Department, 
330  South  Pennsylvania  Street, 
Indianapolis,  U.  S.  A. 
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Electrical  Manufacturing. 

T  HAVE  YOU   TO  MAKE? 
first-Class,    Prices  Rea- 

SPIES  ACOMPANY, 

07-69  w.  V.in   Burrn  St  ,  Chlcciijo,  III. 


(  EM 

UENT. 


CRYSTAL 

CHEMICAL  COLORING 

FOR  COLORING  Incandescent  Lamps  any  color  desired. 
Easily  and  quickly  applied,  giving  brilliant  effects.  Cheap. 

SEND    FOR    CIRCULAR.  j       ft  1 

400  SIBLEY  STREET, 
ST.  PAUL,  MINN. 


WEBSTER  CHEMICAL  CO., 


VULCANIZED  FIBRE. 

Highest  grides  for  electrical  insulation  and  mechanical  purposes,  in  sheeta, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


IM1  BOWERS 

MANUFACTURING  COMPANY, 

Manufacturers  of  Electric  Wiring  Tubes,  Knobs, 
Cleats.  Circuit  Breakers,  Trolley  Knobs.  Insulators 
and  Clay  Specialties  of  all  kinds. 


MOOADORI 


iHH 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTS BURC,  PA. 


^  Black  Diamond  File  Works  i 


ri  OUR  CrOODS  ARK  OK  BAl>E  IN  EVERY  LEADING  HARDWARE 
<tl  STORE  IN  THE  UNITED  STATES  AND  CANADA. 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,  PA. 


O* 

J* 

0* 

O* 

o* 
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SUPPLIES  FOR  ELECTRICIANS 

We  buy  all  our  goods  at  SHERIFF'S  AND  RECEIVER'S  SALES— TRUSTEE'S 
SALES— ASSIGNEE'S  AND  MANUFACTURER'S  SALES— We  offer  you  excellent 
opportunities  to  save  money,  by  buying  your  supplies  of  us.  OUR  MAM- 
MOTH PLANT  at  West  35th  and.  Iron  Streets,  Chicago,  is  situated  about  five 
minutes'  ride  from  the  Union  Stock  Yards,  and  is  a  veritable  MINE  OF  SUR- 
PRISES.   It  will  pay  you  to  call  on  us. 


Do  You  Need  Any 
Electrical  Supplies? 

Will  you  need  any  Electrical  Supplies  some 
time  in  the  future?  If  so— write  at  once  for 
our  prices.  ASK  FOR  CATALOGUE  No.  156. 
We  also  publish  "THE  MONTHLY  BULLE- 
TIN"—a  journal  for  Wise  Buyers.  Is  your 
name  on  our  Mailing  List  ? 


Second-Hand  Leather  Belting. 

This  belting  Is  all  second-hand,  but  guaranteed  as  good  as  new  for  use.    We  make  this  ;i    sp< 
olalty.    Compare  our  prices  with  new. 


Width 
Indies 
IV4.. 

!«.. 

¥>:: 

■ 

a    .. 

»M.. 
•■>'/,  ■ 

ay... 

4      .. 

4V4-, 


Price  per  ft. 
SliiRle  Thick 

.    sc 

4c 

...  60 
7C 

he 

oe 

IOC 

lie 

• 

ISC 

14c 

IBc 

17c 


Pi  tee  per  it. 
Double  Thick 

lie 

8C 

IOC 

lie 

16(1 

, 

20c 

22C 

24C 

Si 

30C 

84c 


width 

Inches 


6*. 

0 


10 
11 

12 
13 
It 


l'rlce  per  ft. 
Single  Thick 

I  10 

'->lc 

230 

27C 


l'rlce  per  ft. 
Double  Thick 

38C 
.421       I 


..43C. 
,.47C. 
..510 
..550. 
..60C. 


Mi: 


....80C 
. . . .  !Mo 
.$1.02 
■  l.lo 
..1.20 


15-inch  Double  Leather,  per  foot.. 

li;    " 

18    " 

24    "  "  " 


.♦1.19 
.  1.28 
.  1.40 
.    1.95 


ac-locli  Double  Leather,  per  foot $2.2 

30    ••  "  "  ■•         3.4 

•io   "         "  ••  '■        8.7 

Prices  on  Largtr  Sizes  on  Application. 


These  Prices  are  Strictly  Net  Cash. 


Chicago  House  Wrecking  Co. 

WEST  35TH  AND  IRON  STREETS, 


$3  per  Annum. 


Copvricht.  1900,  by 
Electrician  Publlahing-  Company.  Chicago, 


EVERY   SATURDAY. 


na  mail   matttT  of  the  aewnd  class. 


Vol.  XXV 


1 0  cents  per  Copy. 


CHICAGO.  MARCH  10. 


I'lOO. 


No.  to 


H.  R.  HIXSON, 

1 1 37  Monadnock  Block,  CHICAGO 


■  I 


CIMPI     FY  INSULATED 

Ollfir  LLA   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

WESTERN   6ELLING  AGENT,         C*  • /  r^l         J.      •  t   S^ 

h.  h.  hixson  Simplex  Electrical  Company, 

1 1 37  Monadnock  Block,  CHICAGO.  75-8 1  Cornhlll,  BOSTON,  MAS8. 


Electric   Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  ^^r<£.eZ£>\ 


#"'* 


1S8»— Paris  Exposition, 
Medal  for  Robber  In  Halation. 

1893-Worid's  Fair. 
Medal  for  Bobber  Insulation. 


TRADEMARK 


THE  STANDARD  FOB 

RIBBEE  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w;SSr  Wires. 
THE  OKONITE  CO.,  Ltd. 


H.  Dur.nt  Cheever,  f"»n«9«rs. 


253  Broadway,  New  York, 


Geo.  T.  Manson.  Gen'l  SupL 
W.  H.  Hodgins.  Secy. 


MOR 

'  Crown'Rail  Bonds 

Arc  In  use  thrin  all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  4  Wire  Co, 

The  Rookery,  CHICAGO,  ILL. 


GENUINE  SWEDISH 
COAL- GRAIN 


e*v 


EsSS* 


5S5& 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEdRAPH    AND    FIRE    ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JOSESBORO,  IMI>. 


^ONTAUKMUltipj^^ 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 

ADDRESS 

MONTAUK 

Multiphase  Cable  Co.* 

1 00  Broadway,  New  York. 

Telephone,  4031  Courtlandt. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Yi  to  50  *iorse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Not    lr»   The  Trust. 


C.   Sf*.    SPlwlTDORF, 

Colli!.   ^^"^^^^KW    Sp.rkColl.. 
l»-«7  Tande  water  St.,  Hew  York. 


Speer  Carbon  Co. 

Saint  Marys  Pa: 

Motor  and  Generator  Brushes  of  all  kinds. 

Send  for  Samples  and  Prices. 


%  THE 

[PHOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsburgh.    New-York.    Chicago. 


G|)ica«Co„,pai 

^      MAKERS  OF     ff„_gi   ■""■■  - 

LEATHER  COSl    MILL 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  is  the  re- 
sult of  patient  inquiry  and  careful 
study  of  Ihe  requirements  of  the 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OFf  ICr  AND  FACTONV 

67-69SOUTH   CANAL    STREET 

CHICAGO  ILL 


Queen  &  Co., 

1012  Chestnut  St..  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes.  In-'U'ti-n  ""oils 


Standard  Underground  GableGo. 


^  I    542  The  Rookery, 
1  Chicago. 


Westinghouse  Bldg., 
Plft  ' 


18  Cortlandt  St., 
tsburg.-  New  York  City. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg;, 
Philadelphia.  P*. 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Bobber  Covered  Wires  and  Cables. 


Wanted  For  Cash. 

We  pay  SI5.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 

Highest  prices  paid  for  old 
I  ncandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts.f 
REFINERS  and  ASSAYERS. 


WESTLTN  ElecMcal  Ltfnmsnt  Co., 

"  - ■ -^«J      114-120  WUHam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


RHtu  standard  Portable  Direct 

OMdlBr  K  Bttml^tfr 


The  Weston  Standard  Portatile 

Direct  Reading 

Voltmeters  and  Wattmeters 

— FOB 

Alternating  and  Direct  Current  Circnits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  3  and  9. 

Mention  the  Wbstbbb  Elxotbiolaic  wtu»n 
wrltlnjz  for  c*ta]o*rn*a 


N.  1.  R. 


WIRES   A 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
ND   CABLES. 
OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


holophane  glass  go,, 


No.  I  Broadway, 

NEW  YORK,  N.  Y. 

M.mrfaduttrsoi  COMPOUND  PRISM  GLOBES  AND  SHADES,  o..«ran,«d.ogiTt 

"Maximum  Light,    Complete  Diffusion, 


Minimum  Glare.' 

For  directing  and  ilitTiisinjrai:  kfiidd   of   light. 
Send  for  catalogue  ami  paiDjiMeu. 
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GATES  OF  CHICAGO 


TRIUMPH  DYNAMOS 


LAMINATED  viI^JH^Aam*.      one  h-  P' 

TO 

500  H.  P. 


POLES.  — mm=^  a  *->">^  T0 


.    BAR-W00ND    *  .       .-■--,*  » 

1       ARMA-  Ifggf-^L  °VE9Rnnn 

II  -  -.»:  „k,  2,000 

TURES'  ^■^^^  0SERS. 


MOTORS  OF  ALL  STYLES. 


Warren  Alternators. 

J.  HOLT  GATES  &  CO., 

15  Monadnock  Building,  CHICAGO. 


March  10,  1900 


WESTERN    ELECTRICIAN 


The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad« 
mark  "ELECTRA." 


FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS.    '    ■&£££&: 


tj^aiaa»«l^> 


■F°-R 
djrect 

-    eORRENT  _ 
ARE-  LAMPS 


UNEQUALLED  IN  QUALITY  <VL 
AND    EFFICIEfcKfY        '/ 


3 OLLTTtL^  STEADY 
BRILLIANT.  LIGHT. 


HUGO  REISINGER 11  broadway  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


WESTERN  ELECTRICIAN 

ANNUAL  INDEPENDENT  TELEPHONE 

NUMBER, 

FOR  DOMESTIC  AND  FOREIGN  CIRCULATION, 

MARCH       17,      1900, 


Will  enjoy  a  world  wide  and  most  comprehensive  distribution.  Not  only  do  we 
guarantee  that  it  will  reach  every  Independent  Exchange  in  the  United  States,  but  it  will 
also  be  sent  to  every  foreign  telephone  exchange  and  manufacturer,  and  to  all  others 
abroad  who  are  interested  in  telephony. 

A  large,  special  announcement  will  materially  increase  your  business  with  this 
thriving  and  successful  industry.  Send  in  your  order  and  copy  without  delay,  and 
thus  secure  a  choice  location. 


152-154  Lake  St. 

CHICAGO,  ILL. U.S. A. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co..  

American  Battery  Co 

American  Dist.  Steam  Co.   

Amer.  El.  Specialty  Co.. .  x 

Amer.  El.  Telephone  Co..  xiv 

American  Elec.  Works...  xi 

Amer.  Reflect.  &  Ltg.  Co.  vi 

Amer.  Steel  &  Wire  Co . . .  i 

Amer.  Wov.Wr.  Brush  Co.  xi 

Arnold  El.  Power  Sta.  Co.    

Asbmore&Co.,  E.  M xviii 

Bain,  Foree xv 

Baker  &  Co xiii 

Ball  Engine  Co xix 

Barnes  Co.,  Wallace xix 

Barnett  Co.,  G.  &  H xxii 

Bates  &  Bro.,  D.  L 

Baux,  F.  A 

Becker  Bros xii 

Belden-Larwill  Elec.    & 

Mfg.  Co xviii 

Berthold  &  Jennings xiii 

Besly  &Co.,  Chas.  H xxii 

Bisse'l&Co.,  F xv 

Bossert  El.  Const.  Co xi 

Bowers  Mfg.  Co 

Brady,  T.  H xiii 

Bryan  &  Humphrey xv 

Buckeye  Electric  Co 

Burnley  Batt.  &  MfgCo.  xv 

Cary  Spring  Works xvi  i  i 

Central  Mfg.  Co xiii 

Central  Tel.  &  Elec.  Co..    

Chicago  Belting  Co i 

Chicago  Edison  Co iv 


Chic.  Fuse  Wire  AMfg.Co.    

Chic.House  Wrecking  Co.    

Chicago  Ins.  Wire  Co iii 

Chicago  &  Alton  R.  R . . . .  xix 

C.,M.  &St.  P.R.R xv 

Clay  Elec.  &  Mfg.  Co xi 

Cling-Surface  Mfg.  Co....  xix 

Colorado  Lamp  Co xi 

Cornell  Machine  Co xix 

Couch  &  Seeley  Co 

Cutler- Hammer  MfgCo..  xii 

Cutter  Elec.  &  Mfg.  Co 

Davis&Stitt  Co xiii 

DaytonGlobelr.  Wks.  Co.  xvi 

Dearborn  Drug  &  Ch.  Co.  ix 

Diamond  Meter  Co 

Diehl  Manufacturing  Co.  ix 

Dixon  Crucible  Co.,  Job.,  xix 

Eagle  Electric  Works 

Eagle  Paint  &  Var.  Wks..  xi 

Eastern  Elec.  Cable  Co xi 

Edison  Decorative  &  Min- 
iature Lamp  Bept x 

Edison  Mfg.  Co xviii 

El.  Eng.  Inst.  Corr.  Inst.  xi 

Electric  Appliance  Co x 

Electric  Storage  Batt.  Co.    

Electrician  Pub.  Co xiv 

Emerson  El.  M  Tg.  Co xi 

Ericsson  Telephone  Co.. .  i 

Eureka  Electric  Co xv 

Faries  Mfg.  Co xxii 

Farr  Tel.  &  Con.  Sup.  Co.  xvi 

Federal  Battery  Co 

Foote,  Pierson  &  Co 


iv 
xii 


"For  Sale"  Advs xii 

Ft.  Wayne  El.  Wks.,  Inc..    xxi 

Fowler,  John  H xiii 

Franklin  Eng.  &  Elec.  Co.  xi 
Fuller  Co.,  The xvii 

Gates,  J.  Holt,  &  Co ii 

General  Electric  Co 

General  Elec.  Repair  Co 
Gen'l  Incandescent    Arc 

Light  Co x 

General  Inc.  Lamp  Co ... .    

Goldsmith  Bros i 

Gordon  Battery  Co x 

Great   Western  Smelting 

&  Refining  Co xii 

Hamlin,  Geo.  R xiii 

Hart  &  HegemanMfg.  Co.  xvii 
Hazard  Manufacturing  Co.      x 

Hobart  Elec.  Mfg.  Co i 

Hodge- Walsh  El.  Eng.  Co.  xii 
Holmes  Fibre-Graph.  Co.       xi 

Holophane  Glass  Co i 

Huebel  &  Manger x 

Illinois  Insulated  Wire  Co.  ix 
Indiana  Rub.  &  Ins.  W.  Co.  i 
Internat'lCor.  Schools...  xiii 
Iron  Clad  Resistance  Co..     xii 

Jeffrey  Mfg.  Co xviii 

Johnston,  Thos.  J xi 

Kans.  City  &  So.  Lum.  Co.  xiii 

Kartavert  Mfg.  Co xxii 

Kelley  &  Son,  Benj.  F....  xix 
Kentucky  Electrical  Co..       vi 

Klein  &  Son,  Mathias xiii 

Kokomo  Tel.  &  El.  M.  Co.     xiv 


Kusel,  D.  A.,  Tel.  &  Elec. 
Mfg.  Co 


Leather  Preserv.  M.  Corp.   

Leavitt,  R.  H xiii 

Leclanche  Battery  Co xiii 

Leffel  &  Co.,  James xix 

Lindsley  Brothers  Co xiii 

Little,  O.  C  Pulley  Coat'g 

Co xii 

Lombard  Water  Wh.  G.  Co. 

Magers,  J.  B xiii 

Major's  Cement xxii 

Manhattan  Elec.  Sup.  Co.  xvi 

Manross,  F.  N 

Matthews  &  Bro.,  W.  N..  xii 

McFell  Electric  Co 

MclntireCo.,  The  C 

McLennan  &  Co.,  K x 

McRoy,  John  T x 

Meyrowitz,  E.  B 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

Modern  Tel.  &  Supp.  Co.  xv 

Monon  R.  R xv 

Montauk  Multip.  Cable  Co.       i 

MunselltS.  Co.,  Eugene...  x 

Murray  &  Co.,  Jas.  J xl 

National  Carbon  Co iv 

National  India  Rubber  Co.  i 
Naugle,  Holcomb  &  Co —  xiii 
New  York  Insul.  Wire  Co.     ix 

Noblett,  E.  J 

Non-Polarizing  Dry  Bt.Co.  

North  Electric  Co 

Northern  Elec  Mfg.  Co...       ix 


For   Classified    Index    of  Advertit 


»meiits 


OkoniteCo.,  The i 

PaisteCo.,  H.  T xi 

Paragon  Fan  &  Motor  Co.    

Partrick,  Carter  &  Wilkins. 

Perrizo  &  Sons xiii 

Peru  Elec.  Mfg.  Co xii 

Phillips,  Eugene  F xi 

Phillips  Ins'd  Wire  Co....  xi 

Phoenix  Glass  Co i 

Phosphor-Bronze  S.  Co..  xix 

Pringle,  Wm.T xi 

Queen  &Co i 

Reisinger,  Hugo iii 

Riley  Bros xxii 

Robertson  &  Sons,  Jas.  L.    

Rockwood  Sales  Dept xxi 

Roebling's  Sons  Co.,  J.  A.    

Roth  Bros.  &  Co 

Sargent  &  Lundy xv 

Sawyer-Man  Elec.  Co 

Schiff ,  Jordan  &  Co 

Schwalm  Co.,  Geo.  F xit 

Segerdahl,  Rudolph xviii 

Shelby  Electric  Co 

Shultz  Belting  Co xxii 

Siemens  &  Halske  Electric 

Co.  of  America vli 

Simplex  Elect'al  Co.,  The,        i 
Smith  Co.,  S.  Morgan. . .         xv 

Smith,  Philip xv 

Speer  Carbon  Co i.xvli 

Spies  A  Company xxii 

Splitdorf,  C.  F 1 

Sprague  Electric  Co vii,  x 

Standard  Paint  Co x 

5ee    F*ao:eVI. 


Standard  Tel.  &  El.  Co...  xiv 

StandardUnderg.  CableCo.  i 

Sterling* Son,  W.  C xiii 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The  xix 

Stewart  Electrical  Co 

Stilwell-Bierce  &  Smith- 

VaileCo xii,  xiii 

Stow  Mfg.  Co 

Stromberg- Carlson     Tel. 

Mfg.  Co xiv 

Sturtevant  Co.,  B.  F xix 

Swans  Metal  Refin'g  Co. .  xii 
Swedish-American  Tel.  Co.  xiv 

Texas  Arm  &  Pin  Co xiii 

Torrey  Cedar  Co xiii 

United  Corresp.  Schools. .  xii 

Valentine- Clark  Co xiii 

Varley  Dupl.  Mag.Co xv 

Vought,  M.  I 

Vulcanized  Fiber  Co xxii 

Wagner  El.  Mfg.  Co v 

Walsh's  Sons  &  Co xii 

Ward  Leonard  Elec.  Co..  xii 
Warren  El.  A  Spec.  Co.viii,xxii 

Warren  Elec.  Mfg.  Co xvi 

Webster  Chemical  Co 

Western  Electric  Co vii 

Western  El.  Supply  Co...    

Western  Tel.  Cons.  Co xiv 

Westinghouse  Electric  & 

Manufacturing  Co  ....  xx 

Weston  Elect'cal Inst.  Co.  i 

White,  S.S., Dent.  Mfg.  Co. 

Worcester  &  Co.,  C.  H. . . .  xiii 
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We  have  the  Largest  and  Most  Complete  Electrical 

l 


In  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  hy  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  henefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


MARKET    STREET,     CHI 


•™"  WWNMl 


THE  GENERAL  ELECTRIC  COMPANY'S 


ASSEMBLED  COMMUTATOR  SEGMENTS  I 
FOR  EDISON  BIPOLAR  DYNAMOS. 


i 


SET  OF  30  Kw.  SEGMENTS. 


Finished  and  ready  to  clamp  on  the  old  shell,   make  good  repairs  possible 
without  special  tools.    Write  for  Publication  No.  2053. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 


Chicago  Office,  Monadnock  Building-.  Sales  Offices  in  all  Large  Cities. 

i— — — — — — — — — — — — — — — —  — — e— —————— —————— —————— ————— —g 

COLUMBIA     'or 

^  .  »»^v..^  ENCLOSED 

Carbons     arcs 

Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 

NATIONAL  CARBON  COMPANY,  "SSrJS^T* 


March   10,   igoo 
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WAGNER  ELECTRIC  MFG.  CO.'S 

Electi  oinobile  Charging  Sets, 
D.  G.  Generators,  A.  G.  Motors. 


So  Simple  that 
Any  Hostler  Can 
Operate  Them. 


Electrom  obile 

Owners  Cannot 
Afford  to  Be  With- 
out One. 


&  K.  W.  CHARGING  SET. 

SEND  FOR  PRICES  AND  DESCRIPTIVE  BULLETIN  "Z36," 

JUST  ISSUED. 


GENERAL  OFFICES  /  FACTORY:  ST.  LOOIS,  0,  S,  A 


\A/I 


tUILI 


Switchboards  for  Lighting  and  Power  Transmission Bulletin  Z  20 

Transformers  for  Lighting,  Power  Transmission  and  Motor  Work, 

BuIletinsZ9,   12,    16,  18,33 

Ventilating  Fans Bulletins  Z  17,  25 

Direct-Current  Motors  and  Generators Bulletin  Z34 

Knife  Switches Bulletins  Z2  1,  29 

Switchboard  Ammeters,  Voltmeters  and  Indicating  Wattmeters.  ■  ■  Bulletins  Z  3  1 ,  38 
Single-Phase  Self-Starting  Alternating-Current  Power  Motors 

Bulletins  Z  24,  26,35,  37 

Automobile  Charging  Outfits Bulletin  Z  36 

Wrought-Copper  Terminals Bulletin  Z  28 

High-Tension  Fuse  Cut-Outs Bulletin  Z  30 


BRANCH 


New  York,  303  Bavemey  er  Bldg.,  A.  H.  Mustard.  4gt. 
Philadelphia,  100O  Betz  Bid  jr.,  John  Mustard,  Agt. 
Boston,  620  Atlantic  Are.,  H.  C.  Buck,  Agt. 
Chicago,  1519  Marquette  Bldg.,  Geo.  B.  Foster,  Agt. 
Baltimore,  204  East  Lexington  Street,  A.  S.  Tarr,  Agt. 
San  Francisco,  1 20  Sutter  Street,  A.  B.  Pike,  Agt. 


Yokohama,  Japan,  Bagnall  &  II i lies.  Agts. 

London.  England,  47  Tictoria  Street,  C  B.  Beap,  Agt. 

City  of  Mexico,  American  Fngineering  Co.  of  Mexico, 

Agts. 
Foreign   Bepartment,    Havemeyer    Bldg.,   New  York, 

E.  E.  Gondey,  Mgr. 
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flE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  1«  C.  P.,  17  cents;  3*  C.  P., *5  cents ; 
F.  O.  B.  Owensboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENS  BORO, 
KENTUCKY. 


REFLECTORS! 


SILVEK-PLATED 

11  I  It  It  OK 

ItKFLKCTOIES 

FOR 

INCANDESCENT 

CLUSTERS. 


Made    In   many  sizes  and   styles, 
with  prisms  if  desired. 


We  also  manufacture 

Silver  and  Opal  Gloss  Inverted  Double  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches. 
Theatres. 
Hulls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights, 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO.  ILL.,  U.  S.  A. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


Anchors(Tel.ATeI.Polc). 

smith.  Philip. 
Annunciators. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Are  Lamps. 

Belden-Larwtll  El.  A  Mf.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co..  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S.,  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

segerdahl,  Rudolph. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cline-Surrace  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chlcago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books,  Electrical. 

Electrician  Publlsning  Co. 
Brushes. 

Amer.  Wov.  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Elect.  Supply  Co. 
Brush  Holders. 
■    Clay  Electric  A  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cable*,  Electric  (See  Insu- 
lated Wlre.s),Coppcr,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Chicago  Insulated  wire  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

New  York  Inp.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  » !,  I  o 

Western  Elect.  Supply  Co. 
Carbons,Points  A  Plates 

CIiIchko  Edison  Co. 

Electric  Appliance  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Scblff,  Jordan  A  Co. 

Sneer  Carbon  Co. 

western  Elect.  Supply  Co. 
Cement. 

Major's  Cement. 
Chains. 

.Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Cutter  Elec.  A  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 
Colls  and  Magnets. 

Splitdorf,  C.  F. 

Varley  Duplex  Magnet  Co. 


Coloring  (Inc.  Lamps). 

Webster  Chemical  Co. 
Compound. 

Ashmore  A  Co.,  E.  M. 

Dearborn  Drug  A  Cbem.Wks. 

Little.  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co..  K. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  JohnT. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntireCo.,  The  C. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

Gates,  J.  Holt,  A  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestlnghouseElec.A  Mfg.Co. 
Copper. 

Besly  ACo.,Cbas,  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas.  H. 

Chicago  Edison  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The 

Partrlck.  Carter  A  Wilklns. 

Phillips  Insulated   Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Correspondence  Schools 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Mfg.  Co. 

Electric  Appliance  Co. 

Fowler.  John  H. 

Kiins.  City  A  So.  Lumber  Co. 

Leavitt,  R.  II. 

Mager.  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle,  HolcombACo. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and    Switches. 

Bossert  Elec.  Const.  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Cutler  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 
Foote,  Plerson  &  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Hart  A  Hegeman  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Meyrowltz,  E,  II. 
Palste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Schiff,  Jordan  A  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 


Cuts.  I 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Baux.  F.  A. 

Diehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates.  .7.  Holt.  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Baln,  Foree. 
.  Bryan  A  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFt-11  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote  Pierson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Palste  Co.,  H.  T. 

Partrick,  Carter  A  Wilklns. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Clay  Electric  A  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

MclntireCo.,  The  C. 

Partrlck,  Carter  A  Wilklns. 

Prlngle.  Wm.  T. 

Spies  A  Company. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas. 

Cornell  Machine  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.   Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  El.  A    Combn. 

Western  Elect.  Supply  Co. 


Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WlreA  Mfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrlck,  Carter  A  WMlkins. 

Peru  Elec.  Mfg.  Co. 

Schiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co 
GoVnors,  Water  "Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

Palste  Co.,  H.  T. 

Partrlck,  Carter  A  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff.  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables -Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Multiph.  CableCo. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Partrlck,  Carter  &  Wilklns. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 


Lamps,  Incandescent. 

Buclceye  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 
:  Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Magnet  Wires. 

(See Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith- Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Ulica. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  ElectrlcCo. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Cling-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  AStitt  Co. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.Co. 
Pulleys, 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 
Chicago  Edison  Co. 
General  Electrical  Repair  Co. 
Hodge-Walsh  Elec.  Eng  Co. 
Spies  A  Company. 
Stewart  Electrical  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Elec'.-lc  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Iron  Clad  Res.dtance  Co. 
Spies  A  Company. 
Ward  Leonard  Elec.  Co. 
WestingboLseEl.  A  Mfg.  Co. 


Salt  (Battery). 

Federal  Battery  Co. 

Second-Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  Kro.,  W.N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross.  F.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Blssell  A  Co.,  F. 
Central  Tel.  A  Elec.  Co. 
Couch  &  Seeley  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Co. 
Farr  Tel.  A  Coris.  Supply  Co 
Foote,  Pierson  A  Co. 
Kokomo  Tel  A  El.  Mfg.  Co. 
Kusel,  D.A..Tel.  A  El.  Mfg.Co. 
Manhattan  Elec.  Supply  Co. 
McFell  Electric  Co. 
Modern  Tel.  A  Supply  Co. 
Noblett,  E.  J. 
North  ElectrlcCo. 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.  M.Co 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Western  Tel.  Cons.  Co. 
Tools. 
Klein  A  Son,  Mathlas. 

Transformers. 

Ft.  Wayne  Elec.  Works,  In  . 
General  ElectrlcCo. 
Siemens  A  HalskeElectrlc  Co. 

of  America. 
Wagner  Elec.  Mfg.Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine&  Water  Wheels. 

Dayton  Globe  Iron  Works  Co. 

Leffel  A  Co.,  Jas. 

Smith  Co..   S.  Morgan. 

Stllwell-Blerce  Smith-  Valle. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H- 

Electric  Appliance  Co. 

Okonlte  Co  ,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Woodwork,Electrical. 

Blssell  A  Co..  F. 

Noblett,  E.  J. 
X-Ray  Ouifl'S. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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New  Models  for  1900. 

LUNDELL  FANS 


Are  so  much  better  than  others  that  they  are  the  cheap- 
est when  all  points  are  considered.  They  have  the 
highest  efficiency  and  are  the  most  satisfactory  fan  in 
the  market.  They  have  a  new  form  of  motor  and  guard 
this  season  and  are  very  handsome  in  appearance.  They 
are  suitable  for  the  most  select  locations. 

Dealers  who  handle  them  have  the  fewest  complaints 
to  answer  or  exchanges  to  make  and  the  least  dead  stock 
to  carry. 


Desk  and  Wall  Patterns  in  12,  15,  16  and  18  inch 
sizes,  any  style  of  finish  desired.  Ceiling  and  Column 
Patterns.     Small  Exhaust  Fans. 

THOTTSAXPS  IN  USE. 

Catalogue  0388  in  Press.    Correspondence  Solicited. 


SPRAGUEELECTRICCO. 

GENERAL  OFFICES: 
527-531  WEST  34TH  STREET,  NEW  YORK. 

CHICAGO:     FISHER  BLDG.  BOSTON:     275  DEVONSHIRE  ST. 

WORKS:     NEW  YORK  CITY  AND  BLOOMFIELD,  N.  J. 


Siemens  &  Halske  Electric 


Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 
Philadelphia,       St.  Louis,      San  Francisco. 


W.  E.  STANDARD  CEILING  FAN  MOTORS. 


With  Two  Blades, 
340  Revolutions. 

With  Four  Blades, 
220  Revolutions. 

WITH  OR  WITHOUT 

CHANDELIER 

ATTACHMENT. 


no,  170,  220,  250 
and  500  Volts. 

FOR  DIRECT- 
CURRENT    CIRCUITS. 

Bulletin  24F 
Contains  Full 
Description. 


W.  E.  STANDARD  CEILING  FAN  WITH  CHANDELIER  ATTACH11ENT. 

Recent  Tests  Show  This  To  Be 
THE    MOST    EFFICIENT    FAN    MOTOR    ON    THE  MARKET. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

IIANUFACTURERS  AND  DEALERS. 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph ,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies . 


LONDON, 
Bridge  Chambers,  I7<  Queen 
ViciorlaSt..  E.  C, 
and  North  Woolwich,  E. 


ANTWERP,  PARIS, 

33  Rue  Boudewyns.  46  Avenue  de  Breteull. 

St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 
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PEERLESS  DIRECT-CURRENTl 


y 


i! 


*1 


:: 


DESK  AND  CEILING 

FAN  MOTORS. 


These  people  didn't  have  enough  Fans  at  the  right 
time  last  season.  It  looks  as  if  they  might  this  year.  We 
deliver  the  right  kind  of  Fans  at  the  right  time,  at  the  right 
price. 


The  above  shows  our  first  shipment  of  Direct-Cur- 
rent Fans  for  1900.  We  are  working  on  some  other  car- 
load orders  at  the  present  time.  We  guarantee  every 
Peerless  Fan.  If  it  is  in  any  way  unsatisfactory  return 
it  to  the  agent  from  whom  you  purchased  it  and  get  an- 
other. None  but  responsible  agents  sell  Peerless  Fans, 
Lamps  and  Transformers.    See  list  below. 


THE  FOLLOWING  SUPPLY  HOUSES  ARE  AGENTS  FOR  PEERLESS  FANS: 

9.  Julius  Andrae   &  Sons  Co.,  225  W.  Water  St.,  Milwaukee 
&  Mfg.  Co.,  1 153  Market  St.,  Wheeling, 


Stanley  &  Patterson,  32-34  Frankfort  St.,  New  York,  N.  Y. 
Western     Electrical     Supply      Co.,     10-12    North    9th   St., 

St.   Louis,  Mo. 
Illinois  Electric  Co.,  239  Madison  St.,  Chicago,  111. 
Vallee  Bros.  &  Co.,  625  Arch  St.,  Philadelphia,  Pa. 
Frank  H.  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia,  Pa. 
Electric  Supply  &  Mfg.  Co.,  62  Public  Square,  Cleveland,  O. 
The  Devere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 
Doubleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


11. 
12. 
13- 
14- 


Julius  Andrae  & 

Wis. 
H.    S.    Sands  El. 

W.  Va. 

Electric  Supply  &  Const.  Co.,  80  E.  Gay  St.,  Columbus,  O. 
Varney  &  McOuat,  125  S.  Meridian  St.,  Indianapolis,  Ind. 
W.  G.  Nagel  &  Co.,  510  Adams  St.,  Toledo,  O. 
Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  111. 


The  Warren  Electric  &  Specialty  Go, 


MANUFACTURERS 


PEERLESS 


Direct-Current  Desk  and 
Ceiling  Fan  Motors. 
Transformers. 
Incandescent   Lamps. 


Warren,  Ohio,  U.  S.  A. 


i«««»— —•■*«»»«»•»••••>•*••■»•••>••——••—••— «•— —————————  — —— — 
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Dearborn 


Drug    and     Chemical     Works, 
Laboratories— Water    Chemists. 
Vegetable     Boiler    Compounds, 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,    ILL. 

"  FRED  H.  ALDEJT,  Free.  J.  GEISKKOW1CII,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS     OF" 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland)  St..  New  Yn.li 


*R»«CHES  =  UnCHICAGO: 


BOSTON:  SAN  FRANCISCO: 

lUPonprmiSI  11   Flciori  Building 


DIEHL  ELECTRIC  FANS. 


IN    USI 


ROUGHOUT 


E    WOR 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


#? 


_,; 


tSti 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


SHOW  ROOMS 


HEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mmsm.  wis. 


OFNERATORS    1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
M         fe       *     **     ^    Spherical.   Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 

FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS 


.......  |  Northern  Engineering  Co.,    The  Northwest  Eng'e  Co.,     E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B-E.  Electric  Co., 

Urrlbt5'|39  Cortlandt  St.,NewYork.  St.  Paul,  Minn.  San  Francisco,  Cal.  Los  Angeles,  Cal.  939-940  Monadnock.  Kansas  City,  Mo. 
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A  COMMUTATOR  NECESSITY! 


GALZS 


s^asis*^ 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  SampU  Stick. 


Name . . 

Address  . 
w.  B. 


QP«Tog-T°x?)7  artlcle  that  wll>  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
009  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


The  Direct-Reading  uhmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &.  CO., 

Telephone,  126  oortlandt.         Rheostats  and  Brushes. 


INDIA    8c   AMHER 


IH 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  *    MIC 

I  %•  ft  LI  l  XT  1 1>       ,^        COfYI  POUND 

Cloths  and  I'.iprrs.        *J|j'*  uncoualc  11. 


EugencrM  unselJaCo. '  Mica  Insulator  Co. 

ZISVKilcrM.Ncw  York  cS  Chicago.  M7l.ik<-_St. 


\.\\\r,4// 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 
Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 
■  bmcmmjbffiw^..        M8RTIN   I    I M 5^1 1 ■  I   f!fl      I  ■ 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


CHICAGO    OFFICE— 
1012-13    MONADNOCK. 


P  &  B  TAPE. 

Years  of  use  have  demonstrated  it  to  be 
the  most  lasting  and  Weatherproof. 

NO  OTHER  TAPE  APPROACHES  IT  IN  THEIR  QUALITIES. 

Used  for  Installation,  American  Section, 
at  Paris  Exhibition,  1900. 

CALL  FOR  IT  AND  FOR  P  &  B  ELECTRICAL  COMPOUNDS  AND  ARMATURE  VARNISH. 


Sole 
manufacturers, 


STANDARD   PAINT  CO., 

81  and  83  John  St.,  NEW  YORK 

CHICAGO  OFFICE.  189  Fifth  Ave.         PHILADELPHIA.  Frank  S.  DeRonde  Co.,  48  N.  4th  St. 


GORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Eve! 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:- Constant  dis- 
charge of  current  without  po- 
larization; nolocalactlon.no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  Mum 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  l  cell.  300 
ampere  hours;  for  No.  •  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  ^ft 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  York. 

Western  representative, 
Oeorjo  W.  Patlerson.  1533  Mirquette  Bldg.  Chicago.  Ill 


JOHN  T.  McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CO., 

Wires  and  Gables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


MAGNET,   OFFICE,  ANNUNCIATOR  WIRE. 


General  Office  and  Works, 
Wilkesbarre,  Pa. 


New  York  Office, 
50  Dey  St. 


Chicago  Office, 
1201-2  Marquette  Bldg. 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 


SPRACUE  "MULTIPLE  UNIT"  RAILWAY  SYSTEM. 

LUNDELL  GENERATORS,  "■srsswasr 

LUNDELL  POWER  MOTORS,  "■^.TS&SM  ma" 

LUNDELL  FAN  MOTORS,  I,esU'w,l"'cSiS5;1SrnPa"erns- 

IIITERinR  PnUnillT     lrou   Armored.  Rrass    Armored.    Unarmored.   Flexible 
imcniun  UUriUUIl,    Metallic.  Insulated  Fittings,  Junction  Boxes,  Tools  etc. 


Adapted    to  various  types  of  ma- 
chinery.   Catalogue  0358. 


Celling  and  Column  Patterns. 
Catalogue  owe. 


Catalogue  0380. 


EXHAUST  FANS  and  VENTILATING  OUTFITS. 

GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City. 

CHICACO,  Fisher  Building.    BOSTON,  275  Devonshire  Street. 
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FRANK  N.  PHILLIPS,  President. 
0.  H.  WAGENSEIL,  TREASURER. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS,  VlCE-PRE 
C.  R.  REMINGTON,  JR.,  SEC.      ( 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDENCE,  U.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yobk  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  f.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips1  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,   R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK  WIRE" 


^^WM^fMW0Mf^ 


All  sizes  of 

_  Stranded  and  Flex* 

ible  Wire  and 

Cables  with 

Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shali  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLARK,  Treas.  and  Gen'L  Manager. 
HERBERT  H.  EUSTIS.  Fres.  aDd  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.    Full  Rated  Candle  Power,     Exact  Efficiency 

0  dered.     Long  Life.     Low  in  First  Cost.  Cheapest  in  the  Aggregate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver,  Colo 


Fl  FflTRIPAl      Thousands    are    success- 
lllu  l  lllUHL    fui  and  gaining  better  po- 
rt! Pi  Lit  rDII.fi  sitioDsandsalariesstndy- 
tFlblN  ttfllNb  i°-  at  home  by  our  mail 
system.    We  leach  Elec- 
TAIIRHT  trical  EntHDeering.    Mechani- 
IHUurll  cal  Engineering,  Mechanical 
ni/  til  11    Drawing,  Machine  Design, 
Dl    MAIL  Electro-Therapeutics. Short 
Popular  Electrical  Course, 
etc..  by  mail.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi- 
neer Inst..  Dept.  K,  120  Liberty  St.,  New  York. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
I S  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NOW  READY! 


Desk  and  Ceiling  Fans,  1900  Models. 

fo^'^fo.      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  York  City. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 


TO 


,  907  Commutator  j 


SAVE  1  75?  Brush 


Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  Litany  machine  and  carry  any  current. 

ITISSLESS. 


'spark  J 

Send  size  of  brushes  now  in  j  Oft  naTre'  Trifll  '  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on;  UV  ImjO    1110.1  j" to  your  machine    iu    30    minutes. 


Send  for  Circular 
and  TtEtimoni&ls. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST., 
CHICAGO. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  fire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Arc  and  Incandescent 
Globes  and  Shades  of  all  Shapes  in  Opal, 
Clear,  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


The  Bossert  Electric  Construction  Go. 

0 MANUFACTURERS  OF 0 

STEEL  OUTLET  AND  JUNCTION  BOXES. 
SWITCHBOARDS,    PASTEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NEW     -VOWK. 


EAGLE 


THE  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  324  Dearborn  St.,  Chicago. 

Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


INSULATING 
VARNISH. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


This  Trade=Mark°Rofectkteet  &?» 

Branches, EdisonCut-Outs 

Sb&p  Guarantees  Satisfaction 

Switches,  etc. ■■ 

PHILADELPHIA.       H.  T.  PAISTE  CO.        CHICAGO. 

Mhe  Fibre-Graphite  Commutator  Brush,  j 


(U.  S.  and  Foreign  Patents.) 


>  No  Sparking  Under  Varying  Load. 

\         No  Wear  on  Commutator. 

f  No  Shifting  of  Quadrant. 

I  80  per  cent.  Pnre  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

J  Holmes  Fibre -Graphite  Mfg.  Co., 

A       51 65  Wakefield  St..  Germantown,  PHILADELPHIA. 


FIBRE-GRAPHITE] 

coimmMii 


A\.\5  -us  wwttt  \hs.\ 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

OIJB  QUALITY  IS  PARAMOUNT. 


AMERICAN. 


AMERICAN  "C." 


Woven  Wire  Brushes  of  every  description,  quality  first,  last  and  always. 
We  make  but  one  erade-THE  BEST. 

If  yon  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best— THE  AMERICAN. 
LOW  PKICE,  HIGH  QUALITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


PERFECT 

rinting  Plates 

by  everjy  process. 

ESIGNINGand 

"  USTRATING. 
'rite  for  specimens. 


tAMLIN  EEKSG 

3-45  DEARBORN  ST. 
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WANTED. 

A  good  centra]   Btation  electrician  to  take 
charge  o(    We  alternatlnR-currenl 

plant  operated  t-\  w  W  aues,  '■'■  per 

month      Address   '•WATER    POWER."    care 
Western    Electrician,  EUO   Marquette  iiulldiiig. 


WANTED. 

a rm;it tiro  winder  ami  general  repair  man  on 
railway  motor  armatures,  arc.  Incandescent  and 
railway  generators  and  arc  lamps   Musi  I 

man     State  age, experience  and  salary  ex- 
pected and  k1y«  references. 

BRITISH  I  OLl  MB1  \  ELEI  1  RH 
RAILWAY  CO  .  Vancouver,  n.  0. 


WANTED. 

engineer  and  i  ol  ^nwM 

Dr  as  assistant  Id  a  medium 
lam,  bj   11  young  man.    Good  references. 
Address    T.  H.     box  87, Golden,  III. 


WANTED. 

To  buy  an  electric-lighting  plant,  valued  al 
not  over  16,000.  Address  "BUYER,"  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


WANTED. 
ARMATURES  TO   REWIND. 

Winder,  direct  from  T.-H.  and  Westlsghooie 
■bop.  Work  guaranteed.  Ten  years'  experience. 
LiBlt  plants  Installed  complete.  Send  for  prices. 
HOME-WALSH  ELECTRICAL  ENGINEERING  CO. 
701  Delaware  St.,  KANSAS  City,  Mo. 


NOTICE. 

Bids  forUgntlng  tbe  city  .streets  wltb  electric- 
ity will  be  received  at  Clerks  office  up  to 
March  1!'-  Kor  specifications  apply  to  CITY 
CLERK,  Sew  London,  Wis. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  &  Co.,  Newark,  N.  J. 


BUY  YOUR  BOOKS 

FEOM  THE 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg. ,  Chicago. 


FOR  SALE. 

One  oo  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited.  Blotted  armature, 
1.040  revolutions, i.ioo  volts,  uocycle.wltb.  exciter, 
switchboards  ana  instruments.  Machine  and 
all  attachments  In  first-class  condition.  Answer 
"GENERATOR."  care  Western  Electrician,  610 
Marquette  Building,  Chicago. 

FOR  SALE  CHEAP. 

Westiaghouse  electric-lighting  appara- 
tus, made  in  1887,  but  unused,  as  follows: 
Two  1,500-light,  1,000-volt,  1,600-aherna- 
tion.  1,350  r.  p.  m.,  smooth-body  alterna- 
tors; two  No.  3  exciters  for  same;  two 
rheostats  each  for  generators  and  exciters; 
oneground  detector;  two  lightning  arresters 
and  two  ammeters. 

The  Columbus  Gas  Company, 

COLUMBUS,  OHIO. 

Motor  Starting  Rheostats. 

Motor  Regulating;  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  IHmmers, 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  M.  J..  l\  S.  A. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


Your  Business  Strength      & 

is  easiest  gained  by  a  careful  study  of 
the  line  which  you  wish  to  pursue. 
Don't  stop  work,  but  study  "after 
hours"  and  we  guarantee  to  lit  you 
to  succeed  through  our  thorough 
course  of 

EDUCATION  BY  MAIL 

In  Electrical,  Mechanical,  Steam,  Min- 
ing and  Civil  Engineering;  Metallurgy. 
Art,  Architecture.  Practical  Newspaper 
Work,  English  Branches.  Stenography, 
Machine  Design  and  Mechanical  Draw- 
ing. Low  price:  easy  terms.  Mention  ^ 
subjects  interested  in  when  writing  to         **■ 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

154.  156, 158  6th  At«„  New  York,  tor  Catalogue  '-'i. 


TPADEMARKREGISTERED1897. 

O.GLITTLJJS  ELECTRIC 
Fie.i. 

PULLEY  COATING 


PULLEY  COWING  CO., 

FIG3 

MENASHA  WIS,  U.S.A. 

SAMPLE    PLATE 
PAT.  JULY.  13  1897. 


READY  FOR  THE  MARKET, 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


Established  1893-       Incorporated  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Pla  e  and  List  ol  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisn*u"s. 'a. 


Selling  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty     Nevt 

Catalogue  Free. 

Manufactured  by 

THE  STIL1ELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO,    U.    S.    A. 

Hlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


SCRAP  COPPER  WIRE  WANTEO. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp.  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICAGO,  ILL. 

ESTABLISHED  1886.    INCORPORATED  1895. 


WE  BUY 
WE  SELL 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 
electrical  work);  all  other  grades  of 

Babbitt,  Bar  and  Wire  Solder,  Pig  Lead,  etc.,  at  lowest  market  price. 

It  will  pay  yon  to  investigate.    A  word  to  the  wise  is  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

173  TO   199  WEST  KINZIE  STREET,  CHICACO. 


WANTED^ 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED   OUT  INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


IT  ISN'T  ECONOMICAL 


of  excellence, 


To  make  your  own  rheostats  when  you  cun  buy 
better  ones  from  us  at  less  than  it  costs  you  to 
manufacture.    Acknowledged  as  the  standard 
Protects  the  motor  from  damage  liable  to  follow  an  interrupted  current. 


THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevant  Engineering  Co.,  7a  Queen  Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  &  Hllles,  Yokohama,  Japan,  Agents  for  Japan. 


QUICK     Rl 


I 


Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  D.  Telephone,  Hair.  siu.  141  S.  CLINTON  STREET,  CHICACO. 


ECK 


ER 


DrotheRS 


39-43 

W.  WASHINGTON  ST., 

CHICACO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Bynamos 

and 
Motors. 


BEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS  t?Sa'dTnegle.c:  National  Electric  Company's  Machines. 


used"  machinery-^- 

W.N.MATTHEW5&BR0: 

Manufacturers  Agents  ^ 

6oi  Car/eton  B/o/g.     St.  L  ouis,  Mo. 
Keep  (/our  eye  or?  this  little  hole.  There's  a/ways     \ 
something  "//?  if "  for  You  and  for  US. 


VII,  Will,    BIB   SOLD    AT   VERY  LOW 
PRICES  FOR  CASH. 

1—120  K.  W.  Stanley  2-phase  Alternator,  1,000 

or  2.000  v.,  16,000  alt. 
1—300  Amp.,  125  v.  U.  S.  Dvnamo,  cheap. 
2- GO  It.   Excelsior  Arc  Dynamos,  2,000  c.  p., 

latest  type. 
2— loo  It.  Excelsior  Arc  Dynamos,  2,000c.  p. 
2—  60  It.  Western   Electric  Arc  Dynamos,  2,000 

c.  p.,  old  style. 
1— 100  It.  Western  Electric  Arc  Dynamo,  2,000 

c.  p.,  latest  type. 
3-300  h.  p.  WestingbouseComp'd  Engines,  16x 

27x16. 
1—125  h.   p.   Westlnghouse  Standard  Engine, 

13%xl2. 
1-311(1  h  p.  Russell  4-Valve  Automatic  Engine, 

20x27. 


March  10,  igoo 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOB  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DA.YTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS.  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holgomb&Co., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconnlng,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS, 

50-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


R.  H.  LEAVITT, 


MANUFACTURER   OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 
J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets, 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


p 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet:  "Information  for  Inventors," 

free.  Specialty:  Electrical  Inventions. 


HELP 

YOURSELF 


9  toabetterposition, 

a    better    salary,    by' 

securing  a  technical 

education.       Our   method   leads   to 

sure  success.     Complete  courses  in 

ELEGTRIGAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you  l  »A  An 
wish  to  study.  Established  189L  |  $£iUU 
45,000  students  and  graduates.  I        * 
The  International  Correspondence  Schools,  I  __  *■    . 
Box  10O  ScrantoD.Pa.  (  M  Oil  in 


CEDAR  POLES 

C.  H.  WORCESTER^  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


TUC   I  ADPCCT  AMn   DL7CT  In  tbe world  ls c'lalmed of  tne 

I  Lit  LAHutdl   AND  btdl  TEXAS  ABM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make  the  Pg-VVBY  ARM.      Write  tor  prloes, 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  .i  Brackets. 


PROMPT 
SHIPMENTS 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  M0. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOCA,  TENN., 

Manufacturers  and  Dealers  in 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    H^  WRITE  US. 


\A/hit< 


Cedar 


I 


AND  STREET  RAILWAY  TIES. 

¥£§S$SiM>  PERBIZO  &  SOWS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


CEDAR    POLES 

?n   tt    +«     mn  FT      A      SPftiai  t  v 


_       50   FT.  to     100  FT.     A      SPECIALTY 
PILINC&      BRIDGE       TIMBERS 

car         Material 

JOHN  H.FOWLEP     ""cftlWo* 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U-  S.A. 


Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hood  s.  House  Brackets  and 
other  Specialties  for  Construction 
Worn.—  Catalogue  and  Prices  fur- 
nished  on  application. 


ATI  NUM 


PFOR  ALL  PURPOSE'S. 
Scrap  and  Native  Platinum  Puxch.letf. 
BAKKK  &  CO  .408-414  Slew  Jersey 
Railroad  Ave..  Newark,  .V.  J. 

New  York  Office,  120  Liberty  Street. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  &v-  Send  for  one. 

Mathias  Klein  &  Son. 

8T-89  W.  VAN  BUREN  STREET.  CHICAGO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 
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March  10,  1900 


NEW  IDEAS. 

Theoretical   and  Practical   Long  Distance   transmission 
/of  sound  waves  perfected  by  Electrically  and  Mechanically 
correct  apparatus,  obtained  by  employing  the  very  best  of 
material,  workmanship,  experience  and  scientific  tests. 

THE   BEST   IS  THE  CHEAPEST!  | 

Our  guarantee  for  five  years  protects  you  from  further  experimenting  with  cheap  apparatus.  I 

SWEDISH-AMERICAN  TELEPHONE  CO.,  680-682  Wells  Street,  CHICAGO,  U.S.  A. 


Correspondence 
Solicited. 
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Western  Telephone  Construction  Co., 

2SO-2S4  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers   of- 


Telephones  ,f  Switchboards  Exclusively 


In  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  StTomberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTSATALOO.  CHICAGO,  U,  S.  A. 


A  ^ET^r  book:: 

THE     MOST     COMPREHENSIVE     TREATISE    ON 
TELEPHONY    PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E 


CONTENTS. 

Chapter  I.— History  and  Principles  of  the  Magneto  Telephone.  II.— History  and 
Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Receiver.  IV.— 
Carbon  Transmitters.  V.— Induction  Colls;  Comparative  Tests.  VI.— Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
Hook  Switch,  and  Circuits  of  a  Telephone.  X.— Commercial  Calling  Ap- 
paratus. XI.— The  Telephone  Relay  or  Repeater.  XI C— Self-induction  and 
,  Capacity.  XIII.— Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Listening  and  Kinging  Apparatus  for  Switchboards.  XVI. 
—Self-restoring  Drops.  XVII.— Complete  Switchboards  for  Small  Exchanges. 
XVIII—  Lamp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
—Transfer  Systems.  XXL— Common-battery  Systems.  XXII.— House  Sys- 
tems. XXIIL— Protective  Devices.  XXIV.— Distributing  Boards.  XXV  — 
Tarty  Lines  Non-selective.  XXVI.— Party  Lines:  "Step  by  Step"  Signaling. 
XX\  11. —Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII.— Party 
Lines;  Harmonic  Signaling.  XXIX.— Wire  for  Telephone  Use.  XXX.— Pole 
Line  Construction.  XXXI.— Telephone  Cables.  XXX1L— Unde 
structlon.    XXXI1L— Testing. 


-Underground    Cun- 


458  Urge  octavo  pages,  357  ///us.     Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,  and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  arc  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer- 
cial apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  given  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  ot  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 

EJLECTKICIAN  PUBLISHING  CO., 

5  IO   jMarijnette  Building.  Chicago. 
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STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURER*    OF 


i  BELL  STYLE  TELEPHONE 

APPARATUS 

FOR    TBI    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IKD.    Branch  Office,  Chicago. 

Easlern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo  Telephone  &  Electric  Mfg.  Co., 


Kokomo,  Ind.,  u.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  is  unequaled  , 

The  Largest  Manufac-  ' 
turers  of  Telephones  and 
Switchboards  In  the 
United  States, 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grads 

and  agree  to  defend,  at  our  own  ex  cense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleeed  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICAGO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 


March  io,  1900 


WESTERN    ELECTRICIAN 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

In  successful  use  for  ten  years. 

Stan dard  high.    Prices  low. 

Send  for  descriptive  circular  and 

testimonials. 

The  Rurnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


CARGENT  &  LUNDY, 


Engineers, 


13    AND     15     MONADNOCK     BLOCK,      CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUXDT. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-50  Honadnock  Bldg.,  -     Chicago- 


gRYAN  &  Humphrey; 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests.  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

'  706-707-708  Lincoln  Trust  Bid;.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  "e  Copper  Country 


.^CALUMET 

fHANCOCK 

^ HOUGHTON 

I^L'ANSE 
kNestoria 


CHAMPION 
REPUBLIC' 


MOUNTAIN 
Wansaukee 

MENOMINEE 
MARINETTE 


^gg»«n. 


fjMILWAUKEE 


CHICAGO 


THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 
City  Ticket  Office,  93  Adams  St. 


\(    t'^i^tWrv  in,  \ 


IMEKE I 


IS  THE  DIRECT  LINE- 
BETWEEN 

CHICAGO. 

INDIANAPOLIS. 
CINCINNATI 

LOUISVILLE 

CITY  OFFICE  232  CLARK  ST., 

— U.f  W    CM1CAGO. 


rvrcoRiYiiCK  turbine. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Olves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  And  it  to  their  Interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIREMENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  puaranteed. 


a 
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Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL  ALWAYS  STAND  ERECT. 

Xo  holes  to  dig.    You  screw  them  in  the 

ground  and  there  they  stay, 

defying  nprootal. 

PRACTICAL   AND  INEXPEK8ITF. 


Six  sizes,  34   to  12  inch  diameter. 
Others   Use  and    Endorse  Them,   Why   Not  You? 


Manufactured 
by 


PHILIP   SMITH, 

Sidney,  Ohio,  U.  S.  A. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

GABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.       catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.  of 
No.36  Bin  pie  silk-covered  wire  will  cost  you 
(243net  at  60 ,  10.  10,  5  off  list ;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohmtridging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8218. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  i3  made 
up  of  No.  30  wire,  &00  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY HJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


MODERN 
TELEPHONES! 

WHY  DON'T  YOU 

Get  the  best  Telephone  Apparatus  that  is  made?  We 
charge  you  less  than  you  are  paying  for  a  worthless  grade 
Our  instruments  are  at  the  height  of  perfection,  and 
please  both  the  American  and  Foreign  trade.  Send 
for  our  complete  catalog  of  our  different  styles  of  Tel- 
ephones and  Supplies,  and  we  can  quote  you  prices  that 
will  secure  the  trade. 

The  Modern  Telephone 
and  Supply  Co., 

56  Fifth  Avenue,    Chicago,  III. 

Reference;  Foreman  Bros.  Banking  Co.,  Chicago 


CABLE  DISTRIBUTING 
BOARDS 


Combining  cc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9#in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (Nocut  shown.) 
If  too  late  for  you,  begin  flow  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  zoo 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STAND ABD  FUSE 

For  both  cable  distributing  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

F.BISSELL&CO., 

TOLEDO,   O.. 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  of  Telephone  and  Electrical  Supplies. 
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SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

and    Re-bail 


SU 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET 
NE^-W    YORK, 


1,000.000  sold  during   the 
past  twelve  months. 


riesco  Dry  Battery. 

Acknowledged  the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size,  2tfx6W 

We  make  all  sizes. 


Telephone  Receivers. 
Hard  Rubber,  each $1.25 


Battery  Zincs. 

We  have  purchased  the  plant  of  the  Carr 
Metal  Company  and  can  furnish  the  Carr  com- 
posite zincs  In  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Alarm  Clock  Outfit,  No.   itf. 


Trice $6.00 

We  make  a  number  of  different  styles. 


Telephone   Outfit, 
No.  14, 

With  our  high-grade  car- 
bon transmitter,  which 
will  be  sent  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
co  Dry  Battery,  $9.00. 


Price,  Outfit  $3.75 

".       Clock  only 2.25 


Pony  Telephone  Receiver. 


Retail  price,  90  cents. 


Dlttmar  Pocket  Bat- 
tery Gauge. 

Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.60. 


Desk  Telephone   Outfit, 
No.  II. 


Price $9.00 


We  make  a  dozen  differ- 
ent Telephone  Outfits. 


Iron  Box  Bells,  No.  07. 


lYt.  3.  3S  and  4  Inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities. 
WE  MANUFACTURE  a  large  percentage  of  the  goods  found  in  our  catalogue. 


Catalogue  No.  11 — Noi  Ready. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

NBW     YORK. 


'THE  'TELEPHONE!  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


ieo 


Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London,    Author  of  liA  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ''Electricity  in  Daily  Life." 


iook 


'rice  $I.OO. 


=»ge>s,  133  Illustrations,  Cloth,  Hand- 

Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  Buch  a  work  is  not  yet  come.  But  it  is 
felt  that  there  lt»a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELKPBONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapter  dealing  with  certain  foims  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  ki 
everything  regarding  telephone  work  and  management.    It  con 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Sound    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Indue.  Ion.      Electromagnetic 

Induction. 

6.  The    Induction    Coll:    Its    Use    in    the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet    Telephones. 

9.  The    Bell    Telephone    Receiver. 

10.  Other  forms  of  Magnet  Telephones. 

11.  The  Cower,  Ader  and  D'Arsonval  Re- 

ceivers,   Mercadler's   Bi-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 

Biittcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 


Carbon  Transmitters. 

The   Blake   Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttrlss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries   for  Telephone   Work. 

Open    Circuit    Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER  28. 
29. 
30. 
31. 
32. 


Pnbii«ned  and  for  sale  by  ELECTRICIAN   PUBLISHING  CO.,  5IO  Marquette  Building,  Chicago 


Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

Electromagnetic  Retardation. 

Exchange   Working. 

Small   Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


IMPROVED 

WARREN 


ALTERNATOR 

SANDU5KY 

OHIO 
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MOTOR 


WE  ARE  NOT  IN  THE  TRUST. 

Goods  guaranteed  superior  to  anything  on  the  market.      Samples    furnished    free    on 

application.      PRICES  ARE  RIGHT. 


SPEER  CARBON  CO., 


Andrew  Kaut.-Pres.  Louis  §treuber,  Vice-Pres. 

Andrew  K.aul.  Jr.,  Secy,  and  TreaS.  J.  8.  Speer,  <*en'l  Mijr. 


FB4XB  RIDLOS  CO.,  BOSTON,  MASS. 

QKVEKAL  R1ILWA¥  SUPPLY  CO.  PITTSBURG,  PA. 

ARTHUR  S.  PABTK1DOE,  ST.  LOUIS,  MO. 


OFFICE  AND  FACTORY:   ST.     MARYS,     PA. 


HENRY  Ii.  PRATHER,  CLEVELAND,  O. 
ECCLES  &  SMITH,  SAN  FRANCISCO.  CAL. 
ELECTRIC  TRAMWAY  EQUIPMENT  CO.,  BIRMINGHAM,  EM«. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


I-AND-I 


HEGEMAN 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


HartVdHegeman 


Si>S  HIGH  ST.,  HARTFORD,  CONN. 


IN 


ii 


AIR  PROPELLORS 


PP 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich,, U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  Eng.— Wm.  Key,  11  Queen  Victoria 

Taris,'"  France— E.    H.    Cadiot.    12   Rue   St. 

Georges. 
Glasgow,      Scotland— Wm.      Key,      Central 

Chambers,  103  Hope  St. 
Yokohama,    Japan— Bagnall    &   Hilles. 
Ottawa,  Ont.— Ahearn  &  Soper. 
New  York— Western  Electric  Co. 
Philadelphia— Sawyer  Electric  Co. 

Minneapolis— Roberts 


Washington— Royce  &  Marean. 
Wilmington— Garrett,  Miller  &  Co. 
Denver— Thos.  H.  Smith. 
Milwaukee—  Rohn  &  Meyer. 
Chicago— Western  Electric  Co.  , 

—Central   Electric  Co. 
St.  Louis— M.  M.  Buck  Mfg.  Co. 

—Southern  Electrical  Supply  Co. 
Boston— Smith  &  Anthony 
South    Bend,    Ind.— Mlller-Knoblock    Co. 
Heating  &  Vent.  Co. 
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Like  other  lumps  In  some  re- 
spects mid  yet  so  different. 


Notice  the  live  porcelain  cleats 
supporting  the  resistance 
coll 

Practically  non-d  structlble. 


Mechanically  perfect  through- 
out, strong,  yet  light  in 
weight. 

Artistic  in  design. 


Our  catalog  will  prove  good 
reading  to  prospective 
lamp  users.  You  can  have 
it  for  the  asking. 


The  Belden-Larwill  Electric  &  Mfg.  Co., 

FT.  WAYNE,  IND.,  U.  S.  A. 


JEFFREY  K  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


"EBONITE"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  f^ggiSSS.?.™ 


SECERDAHL  PATENT 

"BUG  PROOF" 


RING  WELL! 


GUARANTEED  TO  OPERATE  WITH 
LESS  BATTERY  AND  OVER 
LONGER  DISTANCE  THAN  ANY 
OTHER  BELL  ON  THE  MARKET. 


LOOK  SWELL! 

ORNAMENTAL  IN  APPEAR- 
ANCE, HIGHLY  FINISHED 
AND  NICKEL-PLATED. 


SELL  WELL! 


Made  and  designed  to  meet  the 
entire  approval  of  Intelligent  pur- 
chasers who  want  and  appreciate 
a  bell  of  the  highest  order,  and 
with  the  object  of  meriting  con- 
tinued and  valued  patronage. 


TWO-THIRDS  FULL  SIZE. 


On  receipt  of  $  1  .50 

we  will  be  pleased  to  forward  to  any 
address  in  the  United  States,  subject  to 
return  at  our  expense  if  not  found  as 
represented,  a  sample  line 

including:^ 


One  3-inch  Bell, 
One  22-inch  Bell, 
One  Buzzer. 


RUDOLPH  SECERDAHL, 


201   East  Van  Buren  St., 


CHICAGO,  ILL. 


%■»♦♦«. 


STANDARD  POLYPHASE 


APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S.y 

Member  A.  I.   E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase      System  —  Three-phase      System  —  Monocyclic   System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,    Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  Building,  CHICACO. 


SEND  FOR  LIST  OF 

.ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY,  m^TVKdc.    CHICAGO. 


Tel,  3316  JSth  St. 


*j  CARY  SPRING  WORKS,    7( 

m-  240  and  242  West  29th  Sfc,*  , 

New  York  City.  L 

^^=^-  Manufacturers  of  ^\» 

pi  WIRE  and   SPRINGS     g 

\rj)  of  all  kinds.  "Si 


EDISON  LALANDE  BATTERIES. 


FOR  QflS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON,    PROPRIETOR. 


136  FIFTH  AVENUE,   NEW  YORK. 
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Ball  Automatic  Engines. 


BumONLYb» 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


NGINE 


U. 


Money  saved   because  belts  stop    slipping  Is 

added    to   money  made  from    increased    power. 

And  the  belts  are  preserved.      CLINC-SURFACE. 

CLINC-SURFACE  MFC.  CO., 

177-182  Virginia  St.,  Buffalo,  N.  Y. 


THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


••• 


GRAPHITE  FOR  RESISTANCE 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .»  .        . 

JOS.  DIXOST  CRUCIB1YE  CO.,        -       -        Jersey  City,  N.  J. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 
fnnitkw  itty  BrtrSTOL,    CONN.,    U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      Tlte  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over"Sl  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


THE  IMPROVED  BERRYMAN 

<KELLEY'S  PATENT) 
WATER    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

n  its  effectiveness  and  up-to-date 
n  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superiortoanv  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 
91  Liberty  St.,  New  York. 

),:.5oo, 

,000,  800,  600,  300, 
power   and   others. 
Largest  stock  in  America.    Mostly 
all   taken   in    trade    lor  our  Im- 
proved Berryman. 


2d  HAND  SMjij; 


STUDENTS 


Will   find   that   the  Westews 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance 

Electrician  Publishing  Co., 


Suite  510  Marouette  Bldg. 


CHICA60 


AMERICAS  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGOand  KANSAS  CITY, 

CHICAGOand ST.  LOUIS. 

CHICAGO  and  PEORIA. 

ST.  LOUISandKANSAS  CITY. 


HOT  SPRlNGS.Ark.. DENVER. Colo.. 
*     TEXAS.  FLOR1DA.UTAH. 
CALIFORNIA  «"°  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
wblch  can  be  made  over  the  Chicago  &,  Alton,  It  will 

Jiay  you  to  write  to  the  undersigned  for  maps,  pamph* 
eta,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


^.trademarks   Jh'e  Phosphor  Bronze  SmeltingCo.Limited, 
2200  washington  ave.,philadelphia. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS,WIRE,RODS,'SHEETS,etc. 
$U&™fi-  '—  DELTA^/IETAL  — -". '--*    - 

3^j\^     ..        CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


DON'T  BE 
EXTRAVAGANT 


Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine. 
We  have  just  what  you  want. 
Writg.  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H   J.  DAVIS,  General  Eastern  Agent, 

40  Wall  Street.  New  York  City,  j 


STURTEYANT  SYSTEM 

OF 

MECHANICAL  DHAFT. 


JS  Saves  cost  of  chunney. 

Burns  cheap  fuel. 

Increases  boiler  capacity. 

Send  for  Cataloguexo110 . 

B.F.  STURTEVANT  C°.  boston  , 

HEW  YORK  •  PHILADELPHIA  •  CHICAGO  •  LONDON  • 
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Westinghouse  Transformers* 


Largest  Capacities* 


Greatest  Economy* 


1,850  K.   W.  'Westinghouse  Transformer. 
Oil  Insulated.  Water  Cooled. 


Westinghouse  Electric  &  Mfg.  Co., 


PITTSBURG,  PA. 


The  British 

'Westinghouse   Electric  &  Mfg.  Co.,   Ltd., 

London,  England. 


All  Principal   Cities   in 
U.  S.  and  Canada. 


March  10,  1900 
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FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED) 


THE   "WOOD"   IMPROVED  CLUTCH  AND  ADJUSTABLE  TRIP 

FOR  ARC  LAMPS. 


The  operation  of  the  Pivoted  Shoe 
Clutch  is  not  affected  by  the  condition 
of  the  rod,  and  is  so  constructed  as  to 
insure  an  even  and  positive  action. 


The  Adjustable  Trip  is  a  simple  device 
for  changing  the  point  at  which  the 
clutch  is  tripped,  thus  providing  ready 
adjustment  for  wear. 


REPAIR  PARTS  FOR  ARC 'LAMPS  SUPPLIED  WITH  A  CERTAINTY  OF  INTERCH  ANGEABILITY      SEND  FOR  CATALOGUE  NO    sooj 


MAIN  OFFICE  AND   FACTORY, 


>»»»»»»»»»»»»»»»»3"S^»fr3-frfr<S 


FORT  WAYNE,  INDIANA. 


ADVANTAGES    OF    THE     PAPER 
PULLEY. 

(Additional  merit  each  issue  in  to  is  space.) 
(No.  5.)    NO  TIGHTENER. 

A  Paper  Pulley  may  be  relied  upon  to  trans- 
mit all  the  power  a  belt  will  carry  without  a 
tightener,  the  belt,  not  the  pulley,  being  the 
limit. 


Catalogue 
for  the  asking. 


Rockwood  Sales  Department, 
330  South  Pennsylvania  Street. 
Indianapolis,  U.  S.  A. 


ROCKWOOD'S  PATENT  COMPRESSED  PAPER 
PULLEY. 
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WHAT  HAVE  YOU  TO  MAKE? 
First-Class,    Prices  Rea- 

SPIES  &  COMPANY, 

87-83    W.  Vim    Burtn  St    ,   Ch.oucO.  III. 


KENT, 
MAJOR'S 

dKNT 


THE  TIKI1  III.K  Ol'  OIL  ON  RKLTH  OVEBCOHR  BT 

Oil  Extracting  Powder, 

MANUFACTURED  SOLELY  BY 


A  giMt  many  bells  get  oil  on  them,  which  lessens  their  driving  power  by  causing  them  to  slip, 
tietldn  rottliiK  the  belt  To  send  them  to  some  place  to  have  the  oil  extracted  is  expenslre,  and 
another  belt  must  be  kept  In  reserve,  to  be  UMd  while  this  Is  belosr  done. 

■mi  ;mul:u'ture  an  Oil  Extracting  I'owder  which  can  bo  applied  to  the  belt  while  It  Is  run- 
ning on  the  pulleys,  which  absorbs  the  oil  and  leaves  the  belt  In  nice,  dry  condition.  This  can  be 
•lone  with  little  cost  and  without  loss  of  time  or  the  use  of  the  belt.  It  also  lengthens  the  life  of 
the  belt.    We  guarantee  It  to  absorb  the  oil  If  used  as  directed. 

This  Powder  Is  put  up  In  10  and  25  pound  cans. 

Price,  30  Cents  per  Pound. 

SHULTZ  BELTING  COMPANY, 

It  can  be  had  from  our  agents. ST.  LOUIS,  WIO. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  shuts, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

/ULCANIZED  FIBRE  CO.,     -     Wilmington,  Dal. 


FURIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

nATAIflfillf    Nfl     7  has  just  been  Issued  and  will  be  mailed 
new  fliti  res  in  upon  request.    It  shows  a  number  of 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers   .... 
MFG.    CO.,   Decatur.   Illinoies. 


Address,  FARIES 


EREOPTICONS 


MAGIC    LANTERNS    ano 

CaNDENSED    CATALOGUE    F... 
RILEY  BROS.  16  BEEKMAN  ST.  NEW  YORK. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TL'BIW. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards.  "Wait*** 
and  Packings.   Patent  Insulating  Cleats. 

MANUFACTURED  BT 

THE    KARTAVERT  MANUFACTURING  CO.,  Wilmington,    DM, 


03  Jo  £&3o£o3o3oSS>3oX>&>  Jo  I  3o  *  * JoJo3o3o3o4oJoJoi_ 

1  Black  Diamond  File  Works 


,rt  OIJB  GOODS  ABE  ON  SALE  IN  EVERY   IEADIJ1«    HAHDHAHI 
4t  STORE  IN  THE  UNITED  STATES  AND  CANADA. 

|  G.  &  H.  HARNETT  COMPANY,  g 

Jj  PHILADELPHIA,  PA. 


PEERLESS  DIRECT-CURRENT 


DESK  AND 

CEILING 


FAN 
MOTORS. 


Cut  showing  style  A  Ceiliog  Fan  with  two  blades  and  without  Electrolier  attachment.  Peerless  Ceiling  Fans 
all  have  two  speeds  except  the  500-volt  Fans,  and  have  switch  on  the  bottom  regulating  same;  also  the  Elec- 
trolier Fans  are  arranged  so  that  the  motor  can  be  removed,  leaving  the  lamps,  shades  and  switch,  or  in 
other  words  an  Electrolier. 

THE  WARREN  ELECTRIC  &  SPECIALTY  CO., 

SUM, 


»M««o«»«o««>««OMOo«oooo»>»««»«»«o»«»»»»»«»«os»»»»««oo»»»^ 


$3  psr  Annum.    Eie«rici.n^bnshi?^c™,'i>«ny, chic«So.    EVERY  SATURDAY. 


».    1 0  cents  per  Copy. 
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SIlVlPLEX    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

WESL"o  s^t'^l"NT     Simplex  Electrical  Company, 

H.  R.  MIaSON, 
1  i37Monadr,ock  slock,  CHICAGO.  75-81   Cornrtlll,  BOSTON,  MAS8. 


ISStt-Parif.  Exposition, 
Medal  for  Rubber  Insulation. 

1803— World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "S5r  Wires. 


TRADE  MARIC 


Milliard  L.  Candee. 
H.  Durtnt  Cheever, 


THE  OKONITE  CO.,  Ltd 

Managers.     253  Broadway,  Hew  York, 


Geo.  T.  Manson,  Gen'l  Supt, 
W.  H.  Hodgins,  Secy. 


MORE 

"Crownlail  Bonds 

Arc  in   use  trmn   all   other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  &  Wire  Co., 

The  Rookery,  CMICAQO,  ILL. 


/    ^O**^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND    FIRE   ALARJT   CABLES. 

All  Wire,  are  tested  at  Factory.  JOSTE9BORO,  UTD. 


*6*BLrr 


THE  ONLY 

Fire  Detecting 

Wires 
in  the  World. 


ADDRESS 


MONTAUK 

Multiphase  Cable  Co., 

1 00  Broadway,  New  York. 

Telephone,  4031  Courtlandl. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  V%  to  60  horse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profit. 
The  Hobarl  Elec.  Mfg.  Co.,  Troy,  Ohio. 


C.  *f.    SPI.ITr.OHP, 

Medical  Coll., 

Spark  Colli. 

17-87  Tandewater  St.,  New  forte. 
Not   In   TTrao  Tt-us*. 


SPEER  CARBON  CO. 


Saint  Marys  Pa; 

Motor  and  Generator  Brushes  of  all  kinds. 

Sen*  for  Samples  and  Prices. 


poBeltin^Coi 


U>  /-ia  *T»V  «  *«l 

LEATHER  CEFS^    MILL 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  is  the  re- 
sult of  patient  Inquiry  and  careful 
itudy  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OK1C    -WD  fit  HIPV 

G7-69SOUTM    CA\AL    SIHEtf 

CHICAGO  ILL 


ItJ'fWin      m Wm\ 


Wanted  For  Cash. 

We  pay  SI5.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 


I  ncandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St.,  Chicago. 

Works,  58th  and  Throop  Sts., 

REFINERS  and  ASSAYERS. 

Send  us  several  average  sample*,  of  bases 
you  have  on  hand;  our  olfer  will  reach  jou 
by  return  mail. 


^ESTUN  Electrical  Instrument  Co., 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Illuminated  Dial 
Station  Instruments. 


These  instruments  ore 
bseed  upon  the  same  gen- 
eral principle  and  are  just 
•s  accurate  as  our  regular 
Standard  Portable  Direct 
Current  Yoltmeters  and 
Ammeters,  but  are  much 
larger,  and  the  working 
part*  are  Inclosed  in  a 
neatly  designed  dust-proof 
cast-iron  case  which  efleot- 
irely  shields  the  instru- 
ments from  disturbing  in- 
fluences of  external  mag- 
netic nelds. 


Weston  Standard  Illuminated 

Dial  Station  Voltmeter, 

Style  B. 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
metera.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Circuits. 

Our  portable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  use. 


Queen  &  Co. 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  In^u^tion  foils 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


HQLOPHANE  GLASS  CO,, 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

crsot  COMPOUND  PRISM  GLOBES  AND  SHADES,  <i«ar..t«di.«.™ 

"Maximum  Light,    Complete  Diffusion, 
Minimum  Clare." 

I'ordirecdnpanrt  diUuvinp  al!  kind3  of  light. 
Send  lor  catalogues  and  uamj.hletti. 
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NewMoilelsforlMO. 

LUNDELL  FANS 


Are  so  much  better  than  others  that  they  are  the  cheap- 
est when  all  points  are  considered.  They  have  the 
highest  efficiency  and  are  the  most  satisfactory  fan  in 
the  market.  They  have  a  new  form  of  motor  and  guard 
this  season  and  are  very  handsome  in  appearance.  They 
are  suitable  for  the  most  select  locations. 

Dealers  who  handle  them  have  the  fewest  complaints 
to  answer  or  exchanges  to  make  and  the  least  dead  stock 
to  carry. 


Desk  and  Wall  Patterns  in  12,  15,  16  and  18  inch 
sizes,  any  style  of  finish  desired.  Ceiling  and  Column 
Patterns.     Small  Exhaust  Fans. 

THOFSANDS  IX   USK. 

Catalogue  0388  In  Press.     Correspondence  Solicited. 


SPRAGUEELECTRICCO. 

6ENERAL  OFFICES: 
527-531  WEST  34TH  STREET,  NEW  YORK. 

CHICAGO:     FISHER  BLDG.  BOSTON:     275  DEVONSHIRE  ST. 

WORKS:     NEW  YORK  CITY  AND  BLOOMFIELD,  N.  J. 


W.  B.  G. 


ACCURATELY 
ADJUSTED 


FUSES. 


Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age by  crosses  with  high-tension  circuits  . .  . 


Opening  point  of  Fuse 

,  o  Ampere,  up 

by  tenths. 


Does  not  operate  un- 
less   abnormal    current 
is    maintained     for     a 
3  number  of  seconds. 


FOOTE,  PIERSON  &  CO., 


send  for  catalogue. 
Sole  Manufacturers, 

NEW  YORK. 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  6  In.  x  8  in. 
E.  M.  F.,  1.9  TO  2  VOLTS. 

Current  on  Short  Circuit,  l  to  2  Amperes. 

PRICE  SI.50  PER  CELL. 


Partz 

Sulpho-Ghromig 

Salt. 


Dissolved  In  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR.7BCTS. 

Economy,  Safety, 

Efficiency. 


IF  yon  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  It  out  and  put  in  a  Partz.  When  th  )  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled ;  feeding  it  with  a  little  Sulpho-Chromlc  Salt  will 
again  and  again  restore  its  usefulness- 

SEND  FOR  FREE  CATALOGUE. 

THE  S,  S,  WHITE  DENTAL  MFG.  CO., 

Chestrut  Street,  oor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chlcign,  Brooklyn,  AtlinU,  Rochester,  Berlin,  Buenos  Ayres,  St.  Petersburg. 


J>ATES  EtECfRIG 


Wound  To 


'((©)>'" 


;;craj^   D.L.BATE5  £<  BRO 


Current 


DAYTON 


For  Ceiling  or  Deih 

■A  Written 
Guarantee    ' 
wi trj  each  pAH. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


New  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore,  Equitable  Building. 
Chicago,  Marquette  Building.       San  Francisco,  The  Parrott  Building. 


19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers,    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


IM  BOWERS 

MANUFACTURING  COMPANY, 

MOCADORE,  OHIO. 

Manufacturers  of  Vitrified  >C1  ay.  El  metric- 
al Wiring:  Tubes,  Knobs,  CleatM  and 
Clay  Specialties.  Prices  and  Samples 
cbeerfnllv  tarnished. 


THE  STERLING  VARNISH  COMPANY,   Times.  Building,  Pittsburg,  Pa. 


DoYouNeedMagnetWire? 

Single  Silk-Covered  Magnet  Wire,  Sizes  No.  15  to  No.  40,  inclusive. 

Double  "  "  "         "  "  "  " 

Single  Cotton   "  "    J^.  "         "  " 

Double     "         "  "  "         "  "  "  " 

German  Silver  Resistance  Wire.         " 

Switchboard  and  Annunciator  Wire. 

WE  ALSO  MANUFACTURE 

WIBE    IXSUI-ATIXO    MACHINERY. 

Electro-magnets  built  and  reiround. 
Induction  Coils  and  Transformers  bnilt  to  specification. 

(In  sending  for  prices  on  Electro-magnet  rewinding  always  state  dimen- 
sions of  coil  to  be  wound,  giving  number  of  ohms  and  full  particulars.) 


NORTHWESTERN  ELECTRIC  MFG.  CO., 

43  and  45  Franklin  Street,  CHICAGO,  ILL.,  0.  S.  A. 


r                   ,.  ....•    .^r,  - 
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Established  1893.       Incorporated  1897. 

0.  C.  LITTLE'S  ELECTRIC 


PULLEY  COATING. 

The  only  coaling  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Plate  aod  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  w*nauhsaa. 


R.H.LEAVITT, 


■AHUFACTURER  OF 


n 


TELEPHONE  CROSS-ARMS, 
PINS  AND  BRACKETS. 

CAPRON,  BOONE  COUNTY,  ILL. 

WRITE  FOR  SPECIAL  PRICES. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co..  xliv  I 

American  Battery  Co ill 

American  Dist.  Steam  Co.  viii 
Amer.  Elec.  Heater  Co....  xxii 
Amer.  El.  Specialty  Co..  xxxiv 
Amer.  El.  Teleph.  Co.  xv.xxxiv 
American  Elec.  "Works. ..  xxiii 
Amer.  Elec.  Vehicle  Co.  .xxxiii 
Amer.  Refit.  &  Ltg.  Co.xxxviii 
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FOREIGN  AND  DOMESTIC 


WRITE     F~OR      PRICES. 


CHICAGO  EDISON  COMPANY, 


139   ADAMS   STREET, 
CHICAGO. 


DIEHL  ELECTRIC  FANS. 


IN     USI 


ROUOHOUT 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


E    WOR 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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TELEPHONE  SUPPLIES 


Maxstadt  Coods. 

Telephone  Fuse  Blocks  and  Fuses. 

Combination  Carbon  and  Fuse 
Lightning  Arrester. 

Combination  Double-Pole  Porcelain 
Fusible  Cut-Out  Lightning  Arrester, 
with  ground  plate. 

Improved  Sneak  Fuses. 

Line  Fuses. 

Pole-Top  Cable  Terminals. 


WE  CAN 

Furnish  you  anything  for  telephone 
construction  work  except  the  poles  and 
post-holes,  and  we  can  furnish  you 
with  the  tools  to  dig  the  holes.  WE 
CAN  SHIP  FROM  CHICAGO 
STOCK  IMMEDIATELY  ON  RE- 
CEIPT OF  ORDER,  and 

WE  WILL. 


General  Supplies. 

Transmitters,  Receivers, 

Induction  Coils,  Transformers, 

Generators,  Batteries, 

Okonite  Wire,  Insulating  Tape, 

Construction  Tools  and  Supplies, 
Cables,  Magneto  Bells. 

OKONITE  TELEPHONE  WIRES 
ARE  THE  STANDARD. 


CENTRAL  ELECTRIC  CO., 

264,  266,  268,  270  FIFTH  AVENUE,  CHICAGO. 


DIRECT-CURRENT 

DE$Kw 
CEILING 

FANS. 


Cut  of  13-inch,  HO-V,  Desk  Fan,  Open  Field  Type  with 
polished  hrass  hoods  and  field  coverings,  the  hand- 
s  ontest  and  most  efficient  Fan  on  the  market. 

THE  FOLLOWING  SUPPLY  HOUSES 

1.    Stanley  &  Patterson,  38-34  Frankfort  St.,  New  York.N.Y. 

8.    Western  Electrical  Supply  Co.,  10-18  North  9th  St.,  St.  Louis.  Mo. 

3.  Illinois  Electric  Co.,  239  Madison  St.,  Chicago,  111. 

4.  Vallee  Bros.  &.  Co.,  685  Arch  St.,  Philadelphia.  Pa. 

5.  Frank  H-  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia,  Pa. 
Electric  Supply  &  Mfg.  Co..  68  Public  Square,  Cleveland.  Ohio. 

7.  The  Devere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 

8.  Doubleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 
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Cut  of  16-inch  IF  all  Fan,  game  finish  as  12-lnch  and  having  a 
STvivel  joint.  By  simply  turning:  a  handle  this  Fan  can  be  ad- 
justed to  blow  air  up,  down  or  on  either  side. 

ABE  AGENTS  FOB  PEEBLES*  FANS: 

9.   Julius  Andrae  &  Sons  Co.,  885  w.  Water  St.,  Milwaukee,  Wis. 

10.  H.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling,  W.  Va. 

11.  Electric  Supply  &  Const.  Co.,  80  E.  Gay  St..  Columbus,  <>. 
18.    Varney  &  McOuat,  185  S.  Meridian  St..  Indianapolis,  Ind. 

13.  W.  G.  Nagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  184  So.  Jefferson  St.,  Peoria,  111. 

15.  Elect.  Sup.  &   Eug.  Co.,  811  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 
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RINGING  GENERATOR, 
Alternating  and  Pulsating  Current. 


Telephone  Exchange  HUcmnes. 

MOTOR  DYNAMOS 
AND  DYNAMOTORS. 

All  Kinds  of  Power  Machines  for  Telephone  Exchanges. 

Ringing  Generators,  Plain  Alternating  and  Pulsating  Current.  Charging  Gen- 
erators to  run  on  no,  220  or  500  Volt,  Direct  Current.  Machines  absolutely 
6rst-class  and  fully  guaranteed.  Over  400  in  use  by  leading  telephone  com- 
panies.   

ROTH  BROS.  &  CO.,  Manufacturers, 

86-92  W.  JACKSON  BLVD.,  CHICACO,  ILL.,  U.S.A. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


AnchorNfTel.ATel.Pole). 

Smith.  Philip. 
Annunciators. 

Electric  Appliance  Co. 


Manhattan  Elec.  Supply  Co. 
Panrick,  Carter  A  Wllk' 
Western  Electric  Co. 


Tlkins. 


Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-L-arwtll  El.  A  Mf.  Co. 

Ft  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Wes-ern  Electric  Co. 

We- tern  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Automobiles. 

American  Elec.  Vehicle  Co. 
Batteries  and  Jars. 

Baines  Imp.  Prim,  Batt.  Co. 

Burnley  Battery  A  Mfg.  Co. 

Edl*OD  M'g.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  hattery  Co. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carb-tn  Co. 

New  Excel.  Dry  Bat.  Mfy.  Co. 

Non-i  olarlz'ng  Dry  bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  E  ect.  Supply  Co. 

White.  S.  S  .  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Eledric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrtck,  Carter  A  Wilklns. 

Segerdabl,  Rudolph. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Oressing. 

Chicago  Belling  Co. 

Cllne-Sur  ace  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Staultz  Belting  Co. 
Bl-wers. 

Fuller  Co.,  The 

Sturtevant  Co..  B.  F 
B«*oks,  Electrical. 

Electrician  Publisning  Co. 

Spon  A  Chamberlain. 
Brushes. 

Amei    Wot.  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  C<>. 

Holmes  1  ibre-Grapblie  Co. 

V*  es  ern  Elect.  Supply  Co. 
Brush  Holders. 

Ciav  Ele.  trie  A  Mfg.  Co. 
Bui  elar  Alarms. 

Elect<  ic  Appliance  Co. 

Huebel  A  Mange. 

Manhattan  El-  c.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Went  era  t  lefit.  Bupph  Co. 
Cables  [See  Insulated  wire--.) 
Cables,  Electric  1  See  In  u- 

lated  Wl  «-s).Copper,»*heet 

and  Bar. 

Amei  l«-an  Elec.  Works. 

American  Steel  A  Wire  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Eleci  rlc  Cable  Co. 

General  Electr  c  Cn. 

Manhattan  Elec.  Supply  Co. 

New  Y-  rk  In*..  Wire  Co. 

Simplex  Electrical  Co. 

Standard  t'ndergrnuod  C.  Co 

V  es  ern  Elec.  Supply  Co. 
Carbon*,r<>lnts  A  Plates 

Cbicag    Edison  Co. 

Electric  Appliance  Co. 

C-en'l  Inc.  Arc  Lt.  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carl-on  Co. 

Relslnger,  Hugo. 

Schlff.  .InrdanA  Co. 

Speer  Carbon  Co. 

«  p  tern  Elect.  Supply  Co. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.Co 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cu  ter  Elec.  A  Mf*.  Co. 

Ward  Leonard  Elec.  Co. 

Coal   A   Ashes  Handling 
Machinery. 

Jeffrey  Mfg  Co 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little.  O  C,  Pulley  Coat'g  Co. 

McFaddcn,  W. 
Colls  and  Magnets. 

Splltdorf,  C.  F. 

Varlev  Duplex  Magnet  Co. 


Compound. 

AshmoreA  Co.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little.  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co.,  K. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntireCo.,  The  C. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros-  A  Co. 

Siemens  A  Halske  Electric  Co. 

•   of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

W  estern  V  lect.  Supply  Co. 
Contractors  and  Rlectric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates,  J.  Holt,  A  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

SiemensA  HalskeElectricCo. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestinghouseElec.A  Mfg.Co. 

Copper. 

Besly  A  Co.,  Cbas.  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Cbas.  H. 

Chicago  Fdlson  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

OkonlteCo.,  The 

Partrick.  Carter  A  Wilklns. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wet-tern  Meet.  Supply  Co. 
Correspondence  Schools 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
i  1  oss.  Anns.     Pins     and 

Brackets. 

Brady,  T.  H. 

Carbollneum  Wood  Presy.  Co. 

CentrHl  Mfg.Co. 

Conoyer,  George  W. 

Electric  Appliance  Co. 

Fowler,  John  H. 

Kans.  CUy  A  So.  Lumber  Co. 

Leavltt,  R.  H. 

Mager,  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle.  HolcombACo. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and    Switches. 

It'  ssert  Elec.  1  onst.  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Hoote   Plfr.son  A,  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  *  re  Light  Co. 

liar'  A-  Hetreman  Mfg  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowttz.  E.  II. 

Palste  Co..H.  T. 

Peru  Elec.  Mfg.  Co. 

Schlff.  Jordan  A  Co. 

SiemensA  HalskeElectricCo. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 


Dynamos  and  Motors. 

Baux,  F.  A. 

Diehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates,  J.  Holt.  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturteyant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

American  Elec.  Heater  Co. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

SiemensA  HalskeElectricCo. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnola  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  a  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

McF.  II  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote   Pierson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Machado  A  Roller. 

Manhattan  Elec.  Supply  Co. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 
I      Queen  A  Co. 

Scbiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
I  of  America. 

I      Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  {Specialties. 

Akron  smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Burt  A  Tohey. 

Clay  Electric  A  Mfg.Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

MclntireCo., The  C. 

Partricl..  Carter  A  Wilklns. 

Pringle.  Wm.  T. 

Spies  A  Company. 

Therien  Tool  Works. 

Wesiern  Elect.  Supply  Co. 

Wrlgley,  Thos. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  <>as. 

Cornell  Machine  Co. 
Engines,  Steam. 

Hall  Engine  Co. 

Sturtevant  Co.,  B.  F. 
I'.\  h'st  si  earn  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Kro.,  D.  L. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  *rc  Light  Co. 

Manhattan  Elec.    Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  A  Co. 

.NkTiirnsA  Ilulskc  ElcctrlcCo. 
of  America. 

Sprague  Electric  Co. 

Sturteyant  Co..  K.  F. 

Wagner  Electric  Mfg.  Co. 
\\  niriii  Elec.  A  Specialty  Co. 

Western  Electric  Co. 
Western  Elect.  Supply  Co. 

WrMinghouse  El.  A  Mfg.  Co. 
Flhre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 


Fixtures,  El.  A    Comb'o. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WlreA  Mfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Clears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Scbiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov*nors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  W'ater). 

Kelley  &  Son,  Henj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders, Inc.  I. amp. 

Faries  Manufacturing  Co. 

Vought,  M.  I, 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Scbiff.  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. " 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated       Wrires     and 

Cables    Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Chicago  House  Wrecking  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

Montauk  Multiph.  CableCo. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Northwestern  Elec.  Mfg.  Co. 

Okonlte  Co.,  The. 

Partrick,  Carter  &  Wilklns. 

Phillips,,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

RoeMlng'sSons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bosnert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
LanipH,  Incandescent. 

Chicago  Edison  Co. 

Colonial  Electric  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A    Minia- 
ture Lamp  Dept. 


Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectricCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
lightning  Arresters. 

Butler-Taylor  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathlas. 

Reidy,  J.  J. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith- Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co, 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  — See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Cling-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 

Standard  Paint  Co. 
Patent  Attorneys. 

Hamlin,  Geo.  R, 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd, 
Pla'  i  mi  m     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co, 

Davis  A  Stitt  Co. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrtzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 
Pulleys, 

Link  Bell  Machinery  Co. 

Rockwood  Sales  Dept. 
Refiners. 

Great  Western  Smelting  and 
and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re-  Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
RheoHtats. 

Cutler-Hammer  Mfg.  Co. 

General  Elect  -Ic  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Res.dtanee  Co. 

Spies  A  Company. 

Ward  Leonard  Elec.  Co. 

WestlnghoiseEl.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.N. 

Stewart  Electrical  Co. 

Walslfs  Sons  A  Co. 


Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopt  icons,     Nagic 
Lanterns  and  Slides. 

Riley  Bros. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co..  F. 

Central  Tel.  A  Elec.  Co. 

Chicago  Telephone  Co. 

Conover,  Geo.  W. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Pierson  A  Co. 

Holtzer-Cabot  Electric  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McEvov.  Charles  H. 

McFell  Electric  Co. 

Mlanus  Electric  Co. 

Modern  Tel.  A  Supply  Co. 

Moon  Manufacturing  Co. 

Murdock  A  Co..  Wm   J. 

National  Automatic  Tel.  Co. 

Nationul  Telephone  Mfg.  Co, 

Noblett.  E.  J. 

North  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.  M.Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

V.  S.  Auto.  Telephone  Co. 

Victor  Telephone  Mfg,  Co. 

Western  Electric  Co. 

v  estern  Fleet.  Supply  Co. 

Western  Tel  Cons.  Co. 

Williams-Abbott  Elec.  Co. 

Williams  ElectricCo. 
Tools. 

Klein  A  Son,  Mathlas. 
Transformers. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

SiemensA  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

.Western  Elec.  Supply  Co. 

Westinghouse  El.  A*Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

TurbineAWaterWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co..  S.  Morgan. 

Stilwell-Bierce  Smith-Valle. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Pesly  A  Co.,  Chas.  H. 

Electric  Appliance  Co. 

Okonlte  Co ,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Woodwork,Electrical. 

Bissell  A  Co.,F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 


F"or    Alphabetical     Index    of   Ad ve> rt i se> n-» o n ts    See    •=»£»««=>    ■■■• 
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FEDERAL  SALT 
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IPATCNTCD.) 


For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crygtalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


DEA 


SAI.  AMMONIAC. 


FEDHK.U  SALT. 


FEDERALITE 


MADE   BY 


THE  FEDERAL  BATTERY  CO., 

II  Pine  Street,  New  York. 


SOLD   IN    BULK  ONLY. 


CHEAPER  AND  BETTER  THAN  SAL  AMMONIAC   IN    BATTERIES. 


Siemens  &  Halske  Electric 
Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission, 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


Hade  for  110,  170, 

220, 250  and 

500  volts. 


Fan  Motors  made  in 

200  styles.  Send 

for  Catalogue. 


ARCTIC  CEILING  FAN. 


Can  run  singly  on 

no  volts, 
170  volts, 
320  volts, 
350  volts, 
500  volts. 


OR 


In  groups  in  series, 

two  no  volts  on  220  volts, 
five  no  volts  on  550  volts, 
three  170  volts  on  500  volts, 
two  250  volts  on  500  volts. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


nANUFACTURBRS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments. 
Electric  Light  and  General  Supplies. 


LONDON, 

Bridge  Chambers,  m  Queen 
Victoria  St.,  B.  C, 
and  North  Woolwlcb,  E. 


ANTWERP,  PARIS, 

3a  Rue  Boudewyni.  46  Avenue  de  Breteoll. 

St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 
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85JrSTEAM"UP  IN  THE  AIRl 


WHY  BE  FOOLISH? 

And  throw  away  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
is  common  for  electric  companies  who  are  now 
operating  Exhaust  Steam  Heating  Plants  to 
pay  their  entire  coal  and  labor  bilk  for  the 
year,  and  6%  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why   can't  your  company   do  the   same? 
Write  for  our  pamphlet.     Mjntion  Western  Electrician' 


1     AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 


THE  HERCULES  BATTERY. 


IVI 


IOIM. 


In   placing  the   Hercules  on  the  market,  it  has   been   our  aim  to  produce  a  high-grade   battery  at  a  mod- 
erate cost,  and  we  feel  confident  that  all  users   will  agree  that  our  object  has  been  accomplished. 


The  Hercules  consists  of  a  Anted  cyl- 
inder, made  of  selected  carbon,  filled 
with  a  depolarizing  compound. 


The  zinc  is  cylindrical  in  form  and 
made  of  the  best  rolled  zinc  and  thor- 
oughly amalgamated. 


The  cover  is  of  porcelain  and  forms  a  perfrct  lid  for  the  jar  and  prevents  evaporation  or  the  climbing  of  salts. 
We  can  cheerfully  recommend  the  Hercules  as  being  one  of  the  best   batteries   on   the   market,  and   is   without   an 
equal  for  gas-lighting  and  gas-engine  work,  and,  in  fact,  for  all  open-circnit  work,  where  the  conditions  are  most  severe. 
E.  M.  F.,  1.47  Volts.    Internal  Resistance.  .11  Ohms,  and  Cnrrent  on  Short-Circuit  about  13.4  Amperes. 

PERU  ELECTRIC  MFG.  CO..  -  PERU.  IND. 
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Telephone  &  Electric  Co. 

MADISON,  \A/IS. 
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March  17,  1900 


THE  GENERAL  ELECTRIC  COMPANY'S 

Series  Direct  Current 
Street  System  of 
Enclosed  Arc 
Lighting. 

Generators  in  five  sizes  with  capacities  of  from  35  to  1 60 
lights;   5  or  6.6  amperes,  with  multicircuit  distribution. 
Send  for  Bulletins  Nos.  4 1 99  and  42 1  2. 


General  Office:       SCHENECTADY,  N.  Y. 


New  York  Office,  44  Broad  Street. 


Sales  Offices  in  all  large  cities 


»—•*•—•• 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards  against 
any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service  never  inter- 
rupted; it  works  automatically,  is  guaranteed  not  to  burn  out, 
requires  no  attention  whatever  after  being  installed. 

It  has  less  resistance  than  any  other  arrester,  resistance 
being  less  than  one  Ohm. 

The  working  parts  are  mounted  on  porcelain  base  and  are 
ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and  in 
cabinets  for  exchange  use;  the  cabinets  require  but  small  floor 
space. 

Protection  without  annoyance  is  what  you  want;  try  this 
device  on  some  of  your  toll  or  worst  lines  and  see  for  yourself 
what  it  will  do. 
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HUdtlM'OMUMI      SOLICITED. 


RAVENNA,     OHIO. 
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UNITEQSTATES  AND  CANADA  CONNECTED   BY    FARR  TELEPHONES 

350  FEET  ABOVE  NIAGARA  RIVER 


vy:;-fi 


inrpirf^Ss .. 


MANUFACTURERS, 

:         Wholesale  and  Retail  Dealers.  ^:-k_ 


UNITED  STATES 

EXCHANGE  TELEPHONES, 

Transmitters,  Receivers,  Cop- 
per Wire,  Oak  Pins,  Everything 
in  Supplies. 

Send  for  Catalogue. 

800    Independent  Tele- 
phone Exchanges  in   United 
States  and  Canada 
buy  their  Telephones 
and  Supplies  from  us. 


re 


"h 


PROMPT 
SHIPMENTS. 


CANADA 

BRIDGING  TELEPHONES, 

Series  Telephones,  Interior  Telephones, 
Desk  Telephones.  Brackets,  Glass  Insula- 
tors, Iron  Wire,  Batteries,  Backboards, 
Hooks,  10,000  High-Grade  Magneto  Bells. 

GENERAL 

ELECTRICAL 

DEALERS. 


Send  for  Book  of  100  Testi- 
monials' from  our  Customers  in 
United  States  and  Canada. 


Farr  Telephone  and  Construction  Supply  Company, 

357  DEARBORN  STREET,  CHICAGO.      Hand-Book  of  Information  Free. 


CATALOCUE  FREE. 


American  Steel  fc  Wire  Co. 


AND  THE 

CHICAGO. 


WASHBURN  &  MOEN  DEPARTMENT. 


NEW   YORK. 

MANUFACTURERS    OF-. 


SAN    FRANCISCO. 


ELECTRIC  WIRES 


OF     EVERY     DESCRIPTION. 
Trolley  Wire.  R°und'  "f'}z?rl  8"  or  an>  "Crown"  Cables,  lead  covered 


1  other   special    shape. 

Weatherproof  Feeder  Wires.  <soiid.» 

MaPmet  \rVireS     Asbestos  and  Cotton  covered; 
E»  '    "    also  single  or  double  Cotton 

covered.    Round,  Square  or   Rectangular. 

Insulated    Wires-    Twisted  for   Street   Rail- 
way,   Telephone    and  for 
general  signal  service. 

W.  &,  M.  "Crown"  Rubber  Wire 

of    exceptionally     high    grade— for    high     voltage 
electric   lighting. 

"Globe"  Rubber  Wire  for  low  voltage 

work. 

Our  "Crown  "  and  "Globe"  wires  both  conform 
to  the  new  National  Electrjcal  Code  Standard. 


Crown"  Cables,  lead  covered 

for  underground   service. 

Office   Wire. 
Annunciator   Wire. 

Car  Wi  re     "  Crown  "  Rubber  covered  stranded. 
v^a  lie.    Made     Specia||y    for    wiring     Cars. 

Cotton  or  paper  wind  over  conductor  to  facilitate 
the  making  of  joint,  and  preventing  the  Rubber 
adhering  to  strands. 

Armature  Binding  Wires. 

Feeder  Cables.  \%^UT^L^. 
Lamp  Cord. 


High  Grade  W.  &  M.  Double  Calvanized  Telegraph  and  Telephone  Wires. 

Our  "  EXTRA  B.  B."  "  B.  B."  and  "STEEL"  are  the  world's  standard  in  their  respective  grades. 

Our    Span    Wires.    Guard    and    Guy    Wires    "fLrnr\hTiLl^a,,?HniH?,d;ahMV,?qualed  ,or 

1  *  efficiency,  strength  ana  durability. 
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LOCUST  PINS 

CROSS  ARMS,  BRACES,  POLE  STEPS. 

ALL  KINDS  OF 

TELEPHONE  SUPPLIES. 

WRITE   ME   FOR  PRICES  BEFORE  YOU   BUY. 

GEORGE    \A/.   CONOVER, 

1511   Monadnock,  CHICAGO. 


it 


Sand's  Special,"  $8.75. 


T^HIS  TELEPHONE  con- 
\  stitutes  our  well-re- 
nowned "Bell"  with  all  the 
new  improvements.  Our 
"Sands"  Hard-Rubber  Shell 
Double-Pole  Receiver,  which 
is  too  well  known  for  com- 
ment, "Barr's  Patent"  Long- 
Distance  Transmitter  with 
concealed  cord,  two  cells  of 
the  Best  Batteries.  This 
'Phone  is  $2  cheaper  and  20 
per  cent,  better  than  any  other 
make. 

When  ordering  this  'Phone 
simply  mention  "Sand's 
Special."  A  sample  order 
will  convince  you  of  our 
claims. 


The  Moon  Fuse  Terminal, 

NEVER  KNOWN  TO  FAIL  OR  LOSE  A  WIRE. 


DON'T  FORGET  TO  SEND 
FOR  ILLUSTRATED  CIRCU- 
LAR AND  PRICES. 


la  a  Sf-rii-H  Telephone. 


The  WILLIAMS-ABBOTT  ELECTRIC  CO. 

8-IO-I2  Columbus  Street,  CLEVELAND,  O. 


Your 

Exchange  or 

Gables  are  not 

safe  unless 

Protected  by 

The  Moon 

Fuse 

Terminal 

Head. 

Simplifies  testing  and 
transposing  of  lines. 
Occupies  but  a  small 
space.  The  only  cost 
of  maintenance  is  fuse 
wire. 


Oar  Sew  Descriptive  Circular  Tells  all 
the  Facts. 


THE  MOON  WINFC.  CO., 

4S-49  S.  CANAL  STREET,  CHICAGO. 


THE  "MUSTAVIT" 

DRY   BATTERY. 

The  Cheapest  Dry  Battery  Now  on  the  Market.    Superior  to  Any  Other  in  Quality. 


LIBERAL  DISCOUNTS  TO  DEALERS. 


Size.  GMX2X. 

ACENTS. 

Philadelphia,  Pa., 

Novelty  Flee.  Co., 

BlVM  N.  4th  St. 

I'lttslmrtr.  Pa.. 

Uoubledaj  11111  Elec. 

Co.. 

635  Wood  St. 

Boston,  Mass.. 

Pettlngell  Andrews 

Co., 
275  Devonshire  Street 


THE  NON-POLARIZING  DRY  BATTERY  CO. 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

OK 


MANUFACTURERS  OF 


DRY  BATTERY. 


ENOUGH  SAID. 
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1900  TELEPHONE  APPARATUS 


OF  THE 


American  Electric  Telephone  Co., 

36-50  West  Jackson  Boulevard,  Chicago,  III. 
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f     m 
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We  furnish  free  of  charge  a  smaller  size  cut 
like  the  above  to  any  Independent  Telephone 
Company  desiring  to  use  this  emblem  on  sta- 
tionery, etc. 


BURNS'  OFFICE  TERMINAL,  WITH  CAR- 
BON AND  HEAT  COIL  ARRESTER. 


DUPLICATE  JACK  SWITCHBOARD. 
No  Cams  required. 


BURNS'  CARBON  AND  HEAT  COIL  ARRES- 
TER.   Porcelain  base.    Glass  cover. 


No.  1900,  SERIES  TELEPHONE.    New  Hook, 
Lock-Nut  Binding  Posts.    All  Connec- 
tions Soldered. 
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No.  65 

Dimensions, 

I..-.. 
Amp..  10  to  11. 
1. 1st  Price,  76c. 


It  Does  Not 
Polarize 

For  Fire  Alarms,  Burglar  Alarms, 
Police  Telegraphs,  Railway  Sig- 
nals, Telephones,  Gas  Engine  Ig- 
niters, House  Bells. 


No.  101. 

Dimensions,  Gx2H. 

(Standard  size.) 

List  Price,  28c. 


M  AX  ft' AC'Tr  HE  D  HY 


In  Miniature  Lamps 
Carriage  Lamps, 

Will  Burn  100  Hours  Steady. 


Will  recuperate  quicker  than  any  dry  cell  in 
the  market. 

For  medical  and  surgical  instruments. 

Any  size  battery  made  specially  to  order. 

The  only  dry  battery  In  the  world  for  cautery 
work. 


j 


NEW  EXCELSIOR  DRY  BATTERY  MANUFACTORY,  n 


Creenwich  Street, 

EW  YORK. 


OUR  ECLIPSE  THE  BEST. 

Dimensions,  'Ji^xGxT^. 
Volts,  1.5. 
Amp.,  20  to  25. 
List  Price,  S2.50. 


The  Rock  of  Gibraltar  is 
no  firmer  than  a 

Telephone  Pole 

Secured  by  the 

Stombaugh 

Land  Anchor. 


SHOWING  MANNER  OF  SECURING. 

THE  CHEAPEST  AND 
HOST  EFFECTIVE 
METHOD  OF  SECURELY 
FASTENING  TELE- 
PHONE, TELEGRAPH 
AND  TROLLEY  POLES. 


WRENCH  FOR  SMALL  SIZES. 


No  holes  to  dig:  bore  them  in  the  ground 
and  there  they  stay.  "Rrace  np"  the 
weak  points  on  yonr  line  and  avoid 
farther  trouble. 


DESCRIPTIVE     CIRCULAR     AND 
TESTIMONIALS  ON  REQUEST. 
CORRESPONDENCE  INVITED. 


3'/,  TO  6  IN.  DIAnETER, 


Manufactured  by 

PHILLIP  SMITH, 

SIDNEY.  OHIO.  U.S.A. 


8  TO  12  IN.  DIAHETER. 


••*••••*••••••*••*•••••••* 


"DURO 

Telephone  Cords.  .  .  . 
Switchboard  Cords.  . 
fledical  Battery  Cords. 


77 
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THE  ONLY 


practical    method    yet    devised    to   tip  a 
Flexible  Conductor  using  the  full  strength 
of  the  covering  is  that  employed  in  the 


"Duro"  Telephone  Cord 


See  that  Hook. 


(Shell  Removed. 


All  other  devices  fall  to  hold,  but  that  hook  is  positive! 
The  Conductor,  Shell  and  Pin  are  all  soldered  together  and  there- 
fore cannot  come  apart.     Why  not  use  the  Best? 

MANUFACTURED  BY 

CHARLES  H.  ricEVOY, 

LOWELL,  MASS. 


* 
* 

* 
* 
* 

* 

* 

* 

* 

* 
* 
* 
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NEW  STANDARD  DRY  BATTERY! 

STANDARD  of  u.  s.  navy 

and  THE  WORLD. 


Exceeds  in  durability  by  FOUR  to  ONE  any  other  make  of  dry  cell.  The  quality 
always  the  highest,  as  anyone  can  prove  by  comparative  test.  As  a  telephone  cell  it  is  the 
cheapest  in  service  ever  gotten  up,  the  first  cost  is  as  low  as  any. 

WRITE  FOR  NEW  PRICE  LIST.    ALL  FORMER  QUOTATIONS 


ARE  VOID. 


WILLIAM  ROCHE, 


Inventor    and    Sole  Manufacturer, 
No.  259  Creenwich  St.,  New  York. 
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New  Victor  Standard  Bridging  Bell  Telephone. 


too  Number  Victor  Improved  Standard  Type  Switchboard 
with  Operator  in  Position. 


Victor  Standard  No.  i  Toll  Line 
Switchboard. 


Bell  Panel  of  Switchboard, 

.With  five  polarized  bells;  drop 
■shutter  and  night  helli  attach- 
ments; five  spring  jacks  mounted. 


The  Victor  Style  C  Long  Distance  and  Exchange 
Series  Wound  Telephone. 


Victor  Style  H  Telephone. 


Victor  Standard  No.  2  Toll  Line 
Switchboard. 


THE  VICTOR  TELEPHONE  MANU 
FAGTURING  COMPANY, 


Victor  Adjustable  Long  Distance  Solid 
Back  Transmitter  Arm  with  Concealed 
Cord. 


203-207  SOUTH  CANAL  STREET, 

CHICAGO,  ILL.,  U.  S.  A. 

3RRCSPONOENCE    SOLIOITED. 
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POCKET 

INSTRUMENTS. 


Made  In  tie  to  lowing 

Ranges: 

VOLTMETERS. 


l.i-T 

rolls.     1 1  00 

.  i..  ii>    rolls,      13  ■">" 
16  50 
AMMETERS. 
■  on  1111- 

;.]■  .  11  on 

:  i-..  L6  50 


INDISPENSABLE 

Apparatus  for  telephone  men  is  here  illustrated.  The  pocket  me- 
ters are  not  only  convenient,  because  of  their  compact  construction,  but 
of  extreme  accuracy,  being  built  on  the  same  principle  as  standard 
portable  instruments  with  permanent  magnets  and  jewel  bearings. 
They  are  hand  calibrated  throughout.  The  testing  set  (Wheatstone 
bridge)  is  guaranteed  accurate  within  1-5  of  1  per  cent.,  and  is  in- 
valuable for  general  testing  work.  We  have  several  other  devices 
widely  used  by  progressive  telephone  men,  all  of  which  are  shown  in 
our  latest  catalogue.     Send  for  copy  of  it. 

MACHADO  <Sc    ROLLER, 

203  BROADWAY,  NEW  YORK  CITY, 

general    selling    off.ce    of    WHITNEY    ELECTRICAL    INSTRUMENT    CO. 


LIST  PRICE,  $28.00 


TELEPHONES 


Receivers, 
Transmitters, 
Transmitter  Arms 

A  SPECIALTY 


Magneto  Bells 


Series  and  Bridging. 


Send  for  Catalogue  of 

High     Grade 

Electrical 

Specialties. 


PRICE,  $7.75.  

MIANUSELEC.CO 

Mianus,    Conn. 


Our  Models 


for  1 900. 


OUR  TELEPHONE  PARTS  have  always  been  considered  the 
only  proper  thing  to  use  in  the  manufacture  of  high-grade 
instruments,  and  we  are  putting  out  this  year  bells  and  re- 
ceivers of  still  further  merit,  which  we  are  sure  will  be  greatly  appre- 
ciated by  the  progressive  telephonist.  OUR  NEW  MAGNETO  will 
still  retain  the  laminated  armature  and  rigid  field  that  characterized  it 
in  the  past  and  which  has  proven  so  efficient,  but  will  have  improved 
bearings,  binding  posts  and  switch  hook,  which  will  yet  further  add  to 
its  desirability.  OUR  NEW  RECEIVER  will  have  a  graceful  and 
convenient  shell  and  will  be  equipped  with  double  poles  of  a  particularly 
efficient  design,  capable  of  accurate  adjustment  in  relation  to  dia- 
phragm. Provision  is  made  to  lock  the  pole  pieces  firmly  when  the 
desired  adjustment  is  obtained.  Particular  care  is  taken  to  have  the 
proper  proportional  winding  on  the  spools  as  to  the  strength  of  the 
permanent  magnets,  resulting  in  a  remarkably  clear  production.  Send 
for  particulars  of  these  and  other  new  devices  pertaining  to  telephony 
which  we  have  recently  gotten  up. 


The  Holtzer-Cabot  Electric  Co., 

BOSTON  (Brookline),  MASS. 
CHICAGO.  SfEW  YORK. 


♦♦ 

♦♦ 


8 

♦♦ 
♦♦ 
♦  ♦ 


♦♦ 
♦4 


THEY  ALWAYS  TALK. 


NOT  HOW  CHEAP 
BUT  HOW  GOOD." 

The  Ericsson  Transmitter  is  acknowledged  to  be  the  peer 
of  all  transmitters.  Guaranteed  not  to  pack.  Needs  no  ad- 
justing. No  bad  contacts.  Used  not  only  on  Ericsson  in- 
struments, but  by  many  leading  telephone  manufacturers. 
Can  be  attached  to  any  make  of  telephone.  Will  operate 
equally  well  on  long  or  short  lines.    See  that  you  get  the  genuine. 

Let  us  tell  you  more  about  this  and  our  other  celebrated 
telephone  products. 

McFELL  ELECTRIC  CO., 

Western  Distributing  Agents,         204  Dearborn  St.,  CHICAGO. 


ERICSSON  MICROPHONE. 

Mounted  on  adjustable  arm.  Try 
some  of  our  new  transmitters  with 
cord  and  binding  posts  concealed. 
They  never  fail. 
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SAMPLES 


Telephone  and  Telegraph  Wires 

..FROM   THE  .. 

Indiana  Rubber  and 


Insulated  Wire  Co., 

..MANUFACTURERS  OF.. 

Rubber  Covered  Wire  and  Gables,Electric  Light, 


Underground,  Telegraph  and 
Telephone    Wire  and    Cables. 

JONESBORO,  INDIANA. 


No.  19,  Single  Conductor,  Plain.     List  No.  525- 


No.  19,  Single  Conductor,  Braided.     List  No.  526 


* 

A* 
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THIS  SWITCHBOARD  REPRESENTS  THE  HIGHEST 
STYLE  OF  THE  ART  FOR  1900. 

Common  Battery  System 


RESIDENCE  TELEPHONE. 


A  MULTIPLE  SWITCHBOARD,    300  LINES, 
Visual  Lamps,   6'x2'x4' 

COMMON  BATTERY. 


NATIONAL  TELEPHONE  MFG.  GO. 


} 


OFFICE  TELEPHONE. 


620  (W.)  ATLANTIC  AVENUE,  BOSTON,  MASS. 
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Dearborn 


Drug    and    Chemical    Works, 
Laboratories- — Water    Chemists. 
Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 

FEED  H.  AL.DEBT,  Pres.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS    OP" 

High -Grade  Weatherproof  Wire. 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


THE 


Has  ample  carrying  capacity. 


HART 


'■■and-  ' 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


HartVdHegeman 


&9  HIGH  ST.,  HARTFORD,  CONN. 


OUR   LATEST 

FRONT  OF  THE  BOARD  TYPE 

Switchboard  Instrument. 


Tjpe  F  Wattmeter,  Front  Connection,  One-third  Actual  Size. 


Our  Indicating  Wattmeters,  Voltmeters 
and  Ammeters  are  also  built  for  BACK  OF 
THE  BOARD. 


WRITE  FOR  PRICES  AND  BULLETIN  Z  31,  JUST  ISSUED. 


WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH  OFFICES: 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON,  620  Atlantic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  St. 

SAN  FRANCISCO,  120  Sutter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg.    New  York  City. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-1 7  Cortland'  St.,  New  York. 


BRANCHES:]  320  Dtitbor^  st 


BOSTON: 
134  Congress  St 


SAN  FRANCISCO: 

71  Flood  Bulldlno 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mm.  wis. 

GENERATORS    '"2  K-  w-  to  l50  K*  w"  Belted  and  Direct-Connected  Type. 

— . Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 

nccinro  J  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B-R.  Electric  Co. 
UrrlLto  j  S9  Cortlandt  St.,  New  York.  St.  Paul,  Minn. 


San  Francisco.  Cal.  T.os  Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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TELEPHONE 
LINE    MATERIAL, 

Have  you  a  copy  of  our  "Net  Price 
List  of  Standard  Material  for  Use  in 
General  Construction"?  We  are 
headquarters  for  everything  telephonic. 


Electric  Apoliance  Company,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  10 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


INDIA    a   AMBER 


IN   ANY   SHAPE   OR   PATTERN. 


IVSilATtO 
fluids  and  l*a|H?r&. 


MIC 

COMPOUND 


Eugene Miinselj&Ca  Mica  Insulator  Co. 

2i8Waici-st. New  York  #r  Chicago,  iiJUikeSi. 


^PERFECT  <V 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


60  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 

Send  PREE,  SampU  Stick. 


.  The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

f  Sole  Manufacturers,  * 

909  Title  and  Trust  Bldg.,      CHICAGO.  ILL. 


HELLO! 

Is  this  the  American  Electrical  Heater 
Co? 

Yes. 

Well,   this   is  the  Manager  of  the 

Telephone  Company.  Do  you  make  an 
el«ctric  soldering  iron  that  we  can  use  on 
our  switchboard"' 

Yes,  we  make  one  especially  for  that  pur- 
pose. 

Can  we  attach  it  to  a  lamp-socket  and 
have  a  long  cord  and  use  it  anywhere  in 
the  room  and  always  have  it  hot? 

Yes,  you  can  safely  do  that,  as  it  only 
takes  a  little  more  current  than  a  lamp, 
weighs  less  than  a  pound  and  has  a  tip 
only  7-16  inch  in  diameter.  Remove  the 
lamp,  connect  the  iron,  turn  on  thecurrent 
and  you  can  work  all  day  if  you  want  to. 

How  long  have  you  been  making  them? 

Since  1894. 

Are  they  generally  in  use  by  telephone 
companies? 

Yes,  there  are  thousands  of  them  in  use, 
not  only  in  this  country,  but  all  over 
Europe.  They  area  great  time  saver,  as 
you  can  use  them  continuously  and  there 
is  no  danger  from  tire. 

What  is  the  price? 

Six  dollars,  with  a  discount  of  2opercent. 

All  right,  send  us  one,  and  if  satisfactory 
will  order  more. 

Say,  hello!  What  voltage  do  you  have? 
It  doesn't  make  any  difference  whether  it  is 
alternating  or  direct  current,  but  we  want 
to  know  the  exact  voltage. 

All  right;  wait  a  minute  and  I  will  look 
and  see.  

We  make  two  irons  for  telephone  use — 


-J^<«" 


No.  II.  Weight,  I".. 1/..    length  ol  Iron.  12  in.; 
ni».  7-16  in  in  diameter.    Consumes  90  watts. 


-: ;— 


No.  21.  Weight,  l  lb.  6  oz. ;  length  of  Iron,  1H 
In.:  tip,  9-16  In.  In  dlanu-H-r.  Consumes  136 
watts.  

MANUFACTURED    ONLY    BY 

American  Eleclrical  Heater  Company, 

DETROIT,   MICH.,  U.  S.  A. 


ADJUSTABLE 

HANGING 
TELEPHONES 


IN 

WALL, 
CEILING 

AND 

DESK 
SETS. 

Take  'phone 
where  you  want 
it.     Rings 
Central  when 
you  lower  it,  or 
not,  as  you  wish. 
Connects  with 
any  telephone. 
Does  all   they 
do  and  much 
more. 

We  handle 
others  too. 


SOLE 
MANUFACTURER, 


I.  VOUGHT, 

LACROSSE,  WIS.,  U.  S.  A 
Patents  Pending  In  Commercial  Countries. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewlse; 
stays  where  you  put  It;  no 
springs  or  mechanism.  £namel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  London,  Paris,  Sydney, 

N.S.W..  Tokio  and  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 


IKI.  I.  VOUGHT, 


LA    CROSSE. 
WIS.  U.S.  A. 


4*\ 

MANROSV 

HAIR  SPRINGS 

FOR   ELECTRIC 

INDICATING  AND  RECORDING 
GAUGES    STEAM     GAUGE! 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Uronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


•Co  Ua  ou 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


READY  FOR  THE  MARKET. 

"PEJICO,"  the  new  style  Creole  rosette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 

W.  S.  HILL  ELECTRIC  CO., 

NEW  BEDFORD,  MASS. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 


Write  for  Estimates. 


Send  for  Catalogue. 


General  Western  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 


March  17,  1900 


WESTERN    ELECTRICIAN 


FRANK  n.  PHILLIPS,  President. 
C.    H.  WAGENSEIL,  Trimuhin, 


EUGENE  F.   PHILLIPS, 

QENEMk  MiN»aiR. 


E.  ROWLAND  PHILLIPS,  Vice-Pre*. 
C.  R.  REMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

FnOVIDEXCE.  H.  I,  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPS  DALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  3 
obtained  under  any  conditions.  ^ 
Address  ^ 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


The  Colorado  Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.    Full  Rated  Candle  Power.     Exact  Efficiency 

Ordered.     Long  Life.     Low  in  First  Cost.  Cheapest  in  the  Aggregate. 
Send  for  Price  List.  THE  COLORADO  LAMP  CO.,  Denver,  Coto 


WHAT  HAVE  YOU  TO  MAKE? 

Our  Work  is   First-Clnss,    Prices   Rea- 
sonable- 

SPIES  &  COMPANY, 

87-89   W.  Van   Buren  St  ,  Chicago,  III. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
15  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NONA/   READY! 


Desk  and  Ceiling  Fans,  1900  Models. 

?oe^f«.      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  \'ork  City. 


THE  "TEMPLE 


» » 


Carbon  Brush  Holder 

GUARANTEED 

TO  (  90£  Commutator )  iii„„. 

SAVE  f  75*  Brush  j  ncal. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

ITISbBELESS. 

Send  size  of  brushes  now  in  J  0  A  TlaTre'  Tpiol  '  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on  (  OV  Uajo    lilQlfto  your  machine    in    30    minutes. 

2WSSSK.  M—ured*  CLAY  ELECTRIC  &  MFG.  CO.,  "$$£?" 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow -Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

1    Office  and  Factory:  PAWTUCKET,  R.  I. 


roTHERS 


39-43 

W.  WASHINGTON  ST. 

CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC   GO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


Brushes 

for  Dynamos 

and  Motors. 


^J"o-w  Ready.     Jr*ost;pai<i  for 


New    Revised  and  Enlarged 
Authorized  Am.  Edition  of 


THOMPSON'S 


POLYPHASE 
ELECTRIC  CURRENTS, 


WITH    NUMEROUS 


Colored  Plates 


And  a  number 
of  large 


Folding  Diagrams.  ' 


should  have  a  copy. 


SPON  *  CHAMBERLAIN, 

12  CORTLANDT  STREET,  NEW  YORK,  U.  S.  A 


PUBLISHERS  OF  ENGIN- 
EERING BOOKS.... 


Insulated 
Rubber 


Wires  and  Cables. 
John  A.  Roeblings  Sons  Co. 

WORKS    AT 

TRENTON,  N.  J. 


/JHJJj 


CTAJb 


AAJb 


Of 


JOHN    T.    McROY 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


GREGORY 


Distributing  Circle 


^SSfS^SJjt^i^ 


M^Mf 


FOR 


POLE 
TOP. 


Patent 
Pending. 


INVESTIGATE 

ITS 

MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  for  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 


SOMETHING- NOTHING. 

On  Jan.  31  we  deposited  with  MR.  LOW,  editor  of  "POWER,"  an  INDICATOR  with  the 
number  covered  by  a  plate  soldered  on.  On  June  15th  he  will  award  the  instrument  or 
$40  IN  GOLD,  as  may  be  preferred,  to  the  person  guessing  nearest  to  the  number.  CUT 
OFF  the  label  from  END  of  Eu^ka  Packing  Box,  with  weight  figures  showing.  For 
every  5  pounds  a  guess — and  as  a  pointer  guess  between  3.300  and  4,000.  Two  other 
prizes,  a  WILLIS  PLANIMETER  or  $10  IN  GOLD,  and  REDUCING  WHEEL  or  $7.50  IN  GOLD. 
If  you  have  not  tried  EUREKA,  do  so  at  once.    You  will  be  pleased  and  may  win  a  prize. 

JA8.  L.  ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 
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WANTED. 

By  a  traft^stebUfihed  telephone  compaDi  to 
manager  for  ui  exchangi 
subscribers  Musi  understand  Inside  and  out- 
Blde  construction  thoroughly,  and  be  able  to 
handle  tnni  to  the  best  advantage.  Give  age. 
tnd  salary  expected.  Also  send 
references.  Address  "a.  B.."  care  Western 
Electrician   510  Marquette  Building,  Chicago,  111. 


WANTED. 

electric-llgbt  plant  In  a  city 
5,000    and    19,000    population.     Give 
price,  terms  and  full  particulars, 
Address  "POWER.'    care  Western  Electriolan, 
610  Marquette  Building,  Chicago. 


WANTED. 

Position  by  young  man  twenty -eight  years  old, 
with  seven  years'  experience  as  successxoJ  super- 
electrlc-llgbtbig  plants.    Have  fine 
outfit  ol  a  take  charge  of  all  details 

connected   with  plant.  Including  oftice  work.  If 
ed.    Western  position  preferred  or  would 
go  abroad,     Address  P.  O.  Box  684,  Moscow. 
Idaho. 


WANTED. 

ond-band  Corliss  engine  about  13x30  in. 
-driven  condenser  and 
a'lr  pump  of  100  h.  p.  capacity,  state  price, 
make  of  apparatus,  how  long  In  use  and  condi- 
tion of  Mtme.  Address  "B2JGINE,"  care  West- 
ern Electrician,  &10  Marquette  Bldg.,  Chicago. 


WILL  BUY  ENGINE 

0(  aboul  eights   horsepower,  cylinder  12x12, 

-oh  center  crank  preferred.    Musi 

rst-c  ass  condition  and  not  too  old.    Give 

Miitlnuance    of    use.    what 

Iculara  and  casta  price.    Address 

Box  79,  Manitowoc,  wis. 


WANTE  D. 
ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
shops  Work  guaranteed.  Ten  years' experience. 
Light  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 
701  Delaware  St.,  Kansas  City.  Mo. 


NOTICE. 

Bids  for  lighting  the  city  streets  with  electrlc- 
uy  will  be  received  at  Clerk's  office  up  to 
March  in.  For  >peclfications  apply  to  CITY 
CLERK,  New  London.  Wis. 


WE  BUYandSELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sous  &  Co.,  Newark,  N.  J. 


THE  TELEPHONE  HAND-BOOK 

BY 
HERBERT  LAW8  WEBB. 

Price  81.00. 

The  r.nly   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago 


FOR  SALE. 

One  90  K.  W.  Ft  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature. 
1.040  revolutions. l. too  volts,  140  cycle, with  exciter, 
switchboards  iind  Instruments.  Machine  and 
nil  attachments  hi  first-class  condition.  Answer 
"GENERATOR."  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


Power  Generators  For  Sale 
At  a  Bargain. 

Special  for  Street  Rallwuj  Work.    Two  M.  p. 
ttors,  176  b.  p.  eacb.    Speed,  550  revolu- 
tions   tor   550    rplts.     Address   F.    A.    BAUX. 
I0o2,  138  Washington  Street,  Chicago. 

FOR  SALE  CHEAP. 

Westinghouse  electric-lighting  appara- 
tus, made  in  1887,  but  unused,  as  follows: 
Two  1.500-light,  1,000-volt,  1,600-alterna- 
tion,  1,350  r.  p.  m.,  smooth-body  alterna- 
tors; two  No.  3  exciters  for  same;  two 
rheostats  each  for  generators  and  exciters; 
one  ground  detector;  two  lightning  arresters 
and  two  ammeters. 

The  Columbus  Gas  Company, 

COLUMBUS,  OHIO. 


Motor  Starting;  Rheostats. 

Motor  Herniating  Rheostats. 
bynamo  Field  Rheostnts. 
Theater  IMmmrrs. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  IT.  J..  V.  s.  A. 


WARD  LEONARD 
RHEOSTATS 

AND 

CIRCUIT  BREAKERS. 


COME  TO  THE  FRONT. 

Have  you  made  a  t-tudy  of  your 
business  or  trade!  It  is  Die 
Quickest  way  to  reach  a  respon- 
sible, iiigb-salnned  po»<it  ion. 
you  study  -'between  times"  and 
;  we  guarantee  yon  u  thorougu 
course  through 

[  (luxation  by  fY  ail 
In  Electri  c  a  1,  Mechanical. 
Steam.  Mining  and  Civil  En- 
gineering; Metallurgy.  Art. 
Architecture,  Practical  News* 
paper  Work,  English 
Branches.  Stenography,  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price ;  easy 
terms  Mention  subjects  in- 
terested in    when   writing    to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 
J5M  5th  Ave.,  New  York,  for  Catalogue  HI. 


BUY  YOUR  BOOKS 

FROM  THE 
Electrician  Pub.  Co.,  6  1 0  Marquette  Bldg.,  Chicago. 


Selling  Agents 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 
Pumping  Machinery  for  Every  Possible  Duty     New 
Catalogue  Free- 
Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

Rlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Booths  &  Co.,  Los  Angelei,  Cat 


HUiiiniiw 


MAGIC    LANTERN5    and    SLIDES 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IE  BEEKMAN  5T.  NEW  YORK. 


SCRAP  COPPER  WIRE  WANTED. 

We  are  large  buyers  of  Old  Copper  Trolley  Wire  and  other  Scrap  Copper  from 
electric-light  plants  and  street  railways.  We  aim  to  pay  the  full  market  price  at  all 
times,  and  if  you  have  any  it  will  pay  you  to  correspond  with  us.  We  also  buy  burnt- 
out  incandescent  lamp  bases,  for  which  we  allow  the  full  market  value,  according  to  the 
make  of  the  lamp,  We  supply  the  electrical  trade  with  Bar  and  Wire  Solder,  Babbitt 
Metal,  Cotton  Waste,  etc.     Correspondence  solicited. 

SWARTS  METAL  REFINING  CO., 

Office  and  Works,  20  N.  Desplaines  St.,  CHICAGO,  ILL. 

ESTABLISHED  1885.    INCORPORATED  1895. 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


Hichesi  prices  Gi 


CEO.  F.  SCHWALM  CO., 


HARRISON,  N.J. 


ITTfO  II  AT  PnOn  I  I  IP  If  bm  r?00ti  workmanship  and  material,  that makes  u  c.  <*  tl. 
I1  I  O  HUI  UUUU  LUulii  rheostat.  You'll  never  bare  trouble  with  your  rheostat  If 
you  will  take  the  precaution  to  tee  that  it  bears  our  name  plate. 

Reliable,   Fireproof.    Approved  by  Fire  Underwriters.    Send  for  Illustrated  Catalogue 
W  and  Discount  Sheet. 

THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Stnrtevant  Engineering  Co.,  7fi  ijueen  Victoria  Street,  London.   England,  Agents  for  England  and    the    Con- 
tinent,   bagini  i '  &  Hillea,  Yokohama,  Jatan,  Agents  for  Japan. 

We  are  Ibe  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  In  the  World. 


Piece  of  Board.  PERFECTLY  SOUND  AFTER  20  YEARS'   EXPOSURE,  on  account  of  BEING  TREATED 
with  '-CARBOLINEUM  AVENARIUS." 


EVERLASTING 

Gross-Arms. 


Our  cross  arms  boiled  in  AVENARIUS  CARBOLINEUM  WOOD  PRE- 
SERVING OIL  are  proof  against  decay. 

We  saw  our  cross-arms  from  the  tree  and  manufacture 
them  to  the  different  sizes,  using  only  the  best  long-leaf  yel- 
low pine  butt  logs,  free  from  knots  and  shakes,  in  their  man- 
ufacture. Arms  which  have  been  in  use  10  years  show  no 
sign  of  decay.     Capacity,  2,000  a  day. 


WRITE  FOR  CIRCULARS. 


AGENTS  WANTED. 


Fence    Post,   COMPLETELY  DECAYED  AFTER    5    YEARS'    EXPOSURE,   on  account  ol   NOT  BEING 
TREATED  with  "CARBOLINEUM  AVENARIUS." 


Garbolineum  Wood  Preserving  Co., 

306  BARONNE  STREET,  NEW  ORLEANS,  LA. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supp'~  Ing  power  for 
electric  generators  than  any  other  is  due  to  the  man-  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High   Efficiency, 

Perfect  Cylinder  Gate,"         Steady  Motion. 

WKITE  FOB  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO,, 

DAYTON,    OHIO. 


Telephone 

Electric  Light 

Trolley 


ST.   LOUIS,  MO., 

Century  Bldg, 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


The  Bossert  Electric  Construction  Co. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AXD  JUNCTION  BOXES. 
SWITCHBOARDS,    PAJTEL,    BOARDS,    SWITCHES,  BTC, 

UTIOA.     NEW     YOMK. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS 

60-foot  to  SO-foot  Poles  our  gjjecialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


J)0NNELLY  jSpROvEJTEEL  £|MBERS 
every  PiiR^  Warranted 

FJEIEEN    YEARS    EXPERIENCE 


5<* 3**   311-321  Sgir.^iewH""1.C?or|. 


J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


p 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet:  "Id  formation  for  Inventors," 

free.  Specialty:  Electrical  Inventions, 


CROSS-ARMS 
PINS,  BRACKETS 

We  manufactured  one/  sold  over 

SiK  Mil/ion  Pins  and  rmM////o/? 

Cross -Arms  in  /a  99. 

Our  goods  are  (Be//)  Standard 

We  manufacture  only  from  best 

ma/er/d/- 

Sever/  Factories 

S/tilled  he/p  and  uneouafed  fac- 
ilities encrh/e  us  to  fill  all  orders 
promptly. 

Capacitu:  oyer  5.000    \ 
Lons  leaf uellon  pine        I  pfirf)m/ 
Cross  Arms.  \*.-?M 

Oyer  #5000  locust  Pins  J 

Let  Us  Know  Your  Wants 
■    EJ.N0BLETT-. 

a^e  -902-35  th.  Street, 

Chicago.- 

Long  distance  Telephone ,Yards,803 


CEDAR  POLES 

C.  H.  WQRCESTER&  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


mm&u  tOLEs 


SO   FT.  to     100  FT.     A  ifSPEClALTV 

JOHN  H  FOWLER     *°<mitf£oBLDG- 


TliLT  I  JIDPCCT  AMR   DCCT  In  ltLe  world  ls  clalmed  of  tns 

Int  LAHbtai   ANU  Dt5l  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
■We  make  the'DSWBY  ARM.      Writeior  prioes, 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


PROMPT 
SHIPMENTS. 


•InfyMtnu. 

T.  H.  Brady,  New  Britain,  Conn.,  US.  A- 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
WorK.— Catalogue  and  Pi-ices  fur- 
nished on  application. 


1  nu  rvi 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
BAKKR  &  C0..408-414  Slew  Jersey 
Railroad  Ave..  Newark,  .V.  J. 

New  York  Office,  120  Liberty  Street. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  SSrSsnA  for  one. 

Mathias  Klein  &  Son, 

67-89  W.  VAN  BUREN  STREET.  CHICAGO,  ILL. 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  M0. 

CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Manufacturers  and  Dealers  in 

gjfe^  Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 

SsSaJiSBai  Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  0.  B'.  cars,  your  city,  in  any  quantity.    ^-WRITE  US. 


\^/Hi-to    C^dl^r     Poles 

AND  STREET   RAILWAY  TIES. 

fcini  PEKBIZO  &  SONS,  Daggett,  Mich. 


WBOLEBiLF. 
PROD 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Hie  Standard  Open  Circuit  Batteries 
of  the  World, 

SESB  JOB  CIECTjLAE  AND  PEI0I3. 

fHE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St,.  K.  Y, 


WESTERN    ELECTRICIAN 
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Cedar  Poles  for  Telephone 


Construction. 


Owning  and  operating  our  own  yards— all  at  R.  R.  junction  points— and  carrying  large 
and  well-assorted  stocks,  we  enjoy  unusual  facilities  for  handling  all  classes  of  orders  and 
making  prompt  shipments.  That  the  trade  appreciates  this  is  forcibly  shown  by  the  con- 
stant growth  of  our  business.  Try  us.  A  large  stock  of  SEASONED  poles  ready  for  IMME- 
DIATE shipment. 

YARDS:    Pinconning,  Mich.;  Green  Bay,  Wis.;  New  London,  Wis.;  Prentice,  Wis, 


THE  VALENTINE-CLARK  CO., 


234    LA    SALLE    STREET, 
CHICAGO. 


THE  BAINES'  IMPROVED  PRIMARY 


PATENTED. 


For  Open  or  Closed  Circuit  Work. 

A  Decided  Improvement.  Clean  and  Simple.  Maintains  the  Voltage  For  IOO  PER 
CENT.  LONCER  TIME  than  the  Ordinary  Type  of  Cravity  Battery. 

Any  Ordinary  Cravity  Battery  May  be  Converted  into  the  Baines'  Battery  at  a  Slight 
Cost. 

WRITE  FOR  PARTICULARS  AND  EXPERT'S  REPORT. 

THE  BAINES'  IMPROVED  PRIMARY  BATTERY  CO., 

594    BROADWAY,   NEW   YORK. 


THE  NATIONAL  No.  2  CELL 

Is  the  accepted  standard  cell  for  independent  telephone   service;    more 
No.  2's  are  in  service  than  all  other  kinds  combined. 


Place  your 


order  with  a  company  that  can,  and  will,  fill  your 
orders  promptly. 


gfo  iHf  O  ^  H  IpTi-TTrefc  MTCTTTW. 


CLEVELAND,  OHIO. 


IMPROVED 


WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 
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MAIN     OFFICE 
810-2W   OLD  COLONY  BUILDING, 
CHICAGO,  ILL. 


BRANCH 

St.  Louis,  Mo. 


Detroit,  Mich. 

MaSonville,Mich- 
EscA/MAfiA,  Mich. 


U \   r   I  Geo 

DuLUTH,  M/N  N. 

Rockwood,Tenn, 
paducah,  hy. 
Alpena,  Mich. 


ADVANTAGES    OF    THE     PAPER 
PULLEY. 

(Additional  merit  each  issue  in  this  space.) 
(No.  6.)    BALANCE. 

Paper  is  of  uniform  density,  and  being  turned 
inside  and  out,  the  pulleys  are  perfectly  balanced. 

Hundredth  and  thousandth  orders  from  larger 
builders  of  apparatus  are  our  strongest  endorse- 
ment. 


Catalogue 
for  the  asking. 


Rockwood  Sales  Department, 
330  South  Pennsylvania  Street, 
Indianapolis,  U.  S.  A. 


ROCKWOOD'S  PATENT  COMPRESSED  PAPER 
PULLEY. 
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SAMUEL   INSULL.PoeSiOCNT 

FRANK  B.TAYLOR  VPbist  iTBtAS««c« 

CHARLES  H  WILMEROING.Sccnn-Afil 


INCORPORATED    1999,  UNDER   THE   LAWS  OF  THE   STATE  OF   ILLINOIS 


OFFICE 

WESTERN    UNION     BUILDING, 

138  JACKSON    OOUL. 


Chicago,       March  6,  1900 


►♦♦♦♦♦♦♦♦♦♦♦♦♦♦< 


DIRECTORS: 
ROBERT  C    CLOWRY 
EDWARD  L.RYERSON 
SAMUEL  INSULL 
CHARLES  H.WILMEROINC 
FRANK    B    TAYLOR. 
EOGAR    E    SALISBURY 
ALBERT    E    OEAN 


Xo.  17. 


Swedish   American  Telephone    Company, 

680  Wells    St.,   Chicago. 
Gent lemen:  - 

We    have  made    a  thorough  test   of   different  makes   of 
telepnone    transmitters    and    receivers   now    on   the   market    and   have    found 
yours    to   be    superior  to    others    for   our    purposes,   and  have    therefore 
decided  to   adopt   them  for  our   work. 

We    enclose    herewith   our   initial   order   for  One   Thousand 
(1,000)    of   each    for    immediate    delivery. 

Yours   Very  Truly 

NATIONAL  AUTOPHONE   COMPANY 

Vice    President. 


■ocr>:h:.oo<«:«><hx*><mk^ 


Swedish-American  Telephone  Co., 

680-682  Wells  Street,  Chicago. 


IDEAS 


oooooockv;<<<<h;»;«x<>00000;C^ 


I  ii-i.i.    View  Transmitter. 
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DO  YOU  KNOW 

That  our  instruments  speak  for  themselves?  It  is  unnecessary  to  increase  the  cost  of 
our  apparatus  by  employing  roadmen  and  expensive  catalogues  to  represent  them. 
MERIT  speaks  for  itself.  We  manufacture  nothing  but  the  HIGHEST  GRADE,  and  if 
you  would  but  compare  a  sample  for  yourself,  we  need  say  no  more.  Our  business  is 
conducted  on  a  most  practical  and  economical  basis  and  our  facilities  enable  us  to 
quote  you  astonishing  prices.  Write  us  before  placing  your  orders  and  you  will  profit 
well.    Catalogues  sent  free.     Special  bulletin  just  issued. 


■THE- 


MODERN  TELEPHONES  SUPPLY  CO., 


56  FIFTH  AVENUE,  CHICAGO,  ILL. 


f 

--• 

A; 


-J. 


FINETELEPHONEEQUIPMENT 


Exchanges  and  Interior  Systems. 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 


S<M,I,  MANUFACTURERS 


\A/.    &    O 


COAL    GRAIN    MICROPHONE 
BIPOLAR    RECEIVER. 


+ 
+ 


* 


+ 
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WE  ARE   LEADERS   ON    RECEIVERS. 


The  "IVI" 


iver. 


This  is  a  strictly  high- grade  Receiver  of  the  Pony  Type,  made  in  the  most  thorough  man- 
ner, of  the  very  best  material,  efficient,  strong  and  durable. 

The  shell  is  made  of  the  very  best  hard  rubber  (not  composition  ),  with  turned  case,  which 
gives  it  a  fine  finish  and  makes  it  perfectly  round  and  free  from  blow  holes.  The  magnet  is  made 
of  the  best  magnet  steel,  is  supported  on  a  brass  plate  which  holds  the  spools,  the  whole  being 
held  together  by  a  strong  bolt.  The  spools  have  metal  heads  and  are  highly  polished.  The 
magnet  is  fastened  to  the  case  near  the  diaphragm,  so  that  the  change  in  temperature  does  not 
affect  the  adjustment.     The  binding  posts  are  of  the  latest  and  most  approved  pattern. 


CC 


•  " 


1V< 


Is   a  Bipolar  Receiver  with  composition  case,  the  magnet  being  the  same  as  used  in  the  "M' 
receiver.      The  spools  have  fiber  heads  and  are  supported  on  a  form  of  nonmagnetic  white  metal. 


WM.J.  MURDOCK  *  CO.,  162  Congress  St.,  BOSTON,  MASS. 
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National  Automatic  Telephones 


MORE  PERFECT  THAN  EVER. 

For  Large  Exchanges. 

For  Small  Exchanges. 

Cost  of  maintenance    next    to 
nothing. 

No  operators,  No  light, 

No   fuel,   and  in  most  cases    no 
rent. 

Continued  service, 

Instantaneous  service, 

Secret  service, 

The  only  perfect  service. 

WE  GUARANTEE 


Automatic  selective  system  for  party  lines  and  toll  lines. 
Any  number  of  telephones  on  a  circuit  without  ringing  anyone 
except  the  one  wanted;  the  others  cannot  hear  or  interfere. 
Write  for  full  particulars. 


NATIONAL  AUTOMATIC  TELEPHONE  CO. 


'I     >AS.    Jackson 


ilvd.,     CHI 


20th  Century 
Telephones 

Lead  the  World 
in  Quality. 

Highest  Grade  Magnetos, 
Best  Quality  Bipolar  Receivers, 
Seasoned  Woodwork, 
Will  Not  Warp. 

Transmitters,  Solid  Back  Type,  in  cartridge  form,  with  absolute  con- 
tacts ;  double  conductor  cord  carries  the  transmitter  circuit  through  con- 
cealed cord ;  adjustable  arm,  with  four  lock-nut  binding  posts  on  base 
for  outside  connections.     In  fact,  a  Telephone  to  last  a  lifetime. 

We  furnish  "everything  used  with  Telephones."  Complete  Exchange 
Equipments.  Up-to-date  Switchboards.  Telephones  all  styles  and 
various  grades.  Transmitters,  Receivers  and  Parts.  Lightning  Arresters, 
Fuse  Blocks  and  Fuses.  Distributing  and  Cross-Connecting  Boards. 
Telephone  accessories  for  all  purposes.   Construction  Material  and  Tools. 

FREE  TO  ALL  JIESTTIOSTISG  THIS  AD: 

Telephone  Inspector's   Hand-Book, 
Also  Catalogue  and  Price  List. 

Central  Telephone 

&  Electric  Co., 

No.  909  Market  St.,  ST.  LOUIS,  IYIO. 


THE  WILLIAMS  ELECTRIC  CO., 

CLEVELAND,  OHIO. 


WE  MANUFACTURE  ONLY 


HIGH-GRADE  TELEPHONES. 


We  Make  All  of  Our  Parts, 
Make  Prompt  Shipments, 
Guarantee  Quality, 

and  Want  Your  Orders. 


We  Can  and  Will 
Please  You. 
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New  Edition-Just  Out. 


Telephone  Hand-Book 


BK  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  "Recent  Progress"  which  brings  this 
practical  book  UP-TO-DATE, 


The  General  Principles  of 


Telephony 


Are  Now  Well  Established. 


c5^>         The  Telephone  Hand-Book  deals  with  them, 

life  No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 


YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  SI.OO  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO. 

510  Marquette  Building,  CHICAGO. 

mmmmmm 
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American  Electric  Vehicle  Co., 

THE   PIONEERS  AND  LEADERS  IN 

ELECTRIC  VEHICLE  CONSTRUCTION, 


U 


AMERICAN  "RUNABOUT 

(PNEUMATIC) 

Is  the  General  Favorite  of 
the  Public. 


Al 


IT  IS  STYLISH,  TIME  TESTED, 
WORTH   PROVEN, 


Our  Storage  Battery  is  Light,  Compact, 
Powerful. 


Our  SINGLE  MOTOR  EQUIPMENT  with  hollow  armature  shaft  and  solid 
rear  axle  is  OUR  OWN  SPECIAL  and  PATENTED  DEVICE-secures  us  the 
most  SIMPLE  and  DURABLE  form  of  motor  construction  and  the  most  eco- 
nomical and  efficient  method  of  delivering  POWER  to  the  wheels. 


THE  AUTOMOBILE  IS  MORE  POPULAR  THIS  YEAR  THAN  EVER. 


Place  your  orders  soon  to   insure    quick  delivery.    Our  Catalogue   describes  our    Vehicles    and 

their  equipments;  we  wish  to  send  it  to  you. 

American  Electric  Vehicle  Co.. 


GENERAL  OFFICES  AND  REPOSITORY: 


134  WEST  38th  STREET  (Near  Broadway), 
NEW  YORK  CITY,  U.  S.  A. 
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ARNOLD  ELECTRIC  POWER  STATION  CD. 

Designers  and    Builders    of  Complete    Electric  Power  P  lants. 
Owners  of  Patents  Covering  the 

"ARNOLD    SYSTEM" 

of  Power  Station  Construction.      Manufacturers  of  the   "ARNOLD'' 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Sellable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Ballway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBT  CATALOO.  CHICAGO,  U.  S.  A. 


Western  Telephone  Construction  Co., 

250-234  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers  of- 


Telephones  #  Switchboards  Exclusively 


In  the  United  States. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ffl 

572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK.  2 

Switches,  Motors,  Underground  Apparatus,  9 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  "j 

■    CHICAGO.  OFFICE-  _  MiBTIN     I      IN  SIN  I     M  ■   ■ 


CHICAGO    OFFICE— 
1012-13    MONADNOCK. 


Kokomo  Telephones  ^  1 900. 

New  Tubular  Arm;  No  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  we  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States, 

Seven  hundredexchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  gradi 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
pateons  on  atleeed  Infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 

STERLING  ELECTRIC  CO., 


EXCLUSIVC    MANUFACTURERS    OF 


BELL-STYLE  TELEPHONE 


IATU! 


FOB    THJB    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND,    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


"Ebonite"  COMMUTATOR  DRESSING, 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  dy  E.  M.  ASHMORE  &  CO.,  SSSffSSZ.  A.V.ENUE: 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

^   Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  180  Oortiandt.         Rheostats  and  Brushop. 


[ULMiUtiui 


W  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SGHIFF,  JORDAN  &  CO., 

232  Greenwich  St.,  New  York. 
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Telephone  Equipment 

MODERN  AND  UP=TO=DATE 

Switchboards  and  Telephones. 


TYPE  "C"   FOR  SMALL  EXCHANGES  AND  TOLL  LINES. 


IOO-DROP  TYPE  "A"  SWITCHBOARD. 


We  furnish  anything  from  a  "Glass 
Insulator  to  a  Switchboard." 

Western  Electrical  Supply  Co., 

10  AND  12  NORTH  9th  STREET, 


NA/ri-te     -for     prices     and 

descriptive    matter. 


ST.  LOUIS,  MO. 
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EUREKA  METALLIC  EXPRESS. 
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Ear  to  the  Ground  ?" 
What?    Eureka,  Chicago? 

Yes,  Canal  St.  near  Union  Station— 
Oh,  yes;  they  make  the  best— try  'em 
—in  the  trust?  What?  Guess  not. 
Oh,  ring  off,  you  rascal! 


If  by  any  chance  you  can't  find  us  just 
write  to  Eureka  Electric  Co.,  Chicago,  U.  S. 
A.,  for  a  complete  line  of  catalogues  showing 


Prevents  damage  from  lightning,  inter- 
ruption of  the  service  by  lightning;  and 
arrests  sneak  and  all  other  currents'before 
damage  can  be  done  to  the  delicate  instru- 
ments which  it  protects. 

The  break  of  circuit  is  made  at  right 
angles  to  the  direction  of  flow,  so  that  an 
arc  is  not  made  across  the  break.  This 
instrument  is  absolute  and  certain. 


Never  Displaced. 
Stands  Without  Peer. 
Has  No  Equal. 
Rapid  in  Operation. 
Simple  in  Construction. 
Economical  in  Maintenance. 
Accessibility  Unequaled. 
It  Pays  Dividends. 

NO.  40. 


Double  Wide  Battery  Box. 


Everything  used  in  theTelephone  Field 


-3KHNg- 


Long  Battery  Box. 


Please  mention  Western   Electrician  In  writing  for  Catalogue. 
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The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED   BY  THE 


Colonial  Electrical  Co. 


THE  NEW  HOME  OF  THE   CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at  Youngstown,  Ohio. 


RAVENNA,  OHIO. 


This  Trade=Mark  Ros°ecuetss,  $????& 

Branches,  EdisonCut-Outs 

SsMp  Guarantees  Satisfaction 

Switches,  etc.  ,...,- 


PHILADELPHIA.        H.    T.  PAISTE  CO.        CHICAaO. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


Foree  Bain, 

Consulting  Engineer. 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657*59  rionadnock  Eldg. ,  -    Chicago. 


EDUCATION 

Thousands  have  been  helped  to  bet- 


BY  MAIL 


ter  pay  and  positions  tlirough  our 

system  of 

instruction 


Buildings  erected 
expressly 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min 
ing ;  Mechanical  and  Architectural  Draw 
ing;  Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

Wa  II  n  nth  Pa?s  for  a  CoUese 
Q   mUlllll  Education  at  Home. 

415,000  Students  and  Craduates. 
Circular  Free.  State  subject  you  wish  to  stud;. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,  SCRANTON,  PA. 


Subscription   Blank    Foreign. 


1900. 


ELECTRICIAN  PUBLISHING  CO., 

5IO  Marquette  Bldg.,  Chicago,  U.  S.  A. 

Gentlemen: 

Inclosed  find  ||;~- for  which  please  send  THE  WESTERN   ELECTRICIAN 
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$5.00  a  Year    (52  Numbers) 
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The  United  States  Automatic  Telephone  Company. 

A  NEW  DEPARTURE  IN  TELEPHONY— THE  ACME  OF  PERFECTION  AND  ECONOMY— THE  COMING  STANDARD. 
Central  Energy  Lightning  Service.  No  Hook  Switches.  Perfectly  Interchangeable. 
Kffi?oE2fi5SBTHM     GENERAL  OFFICES:    346  BROADWAY,  NEW  YORK  CITY. 


ESTABLISHED   1886. 

BUILTMSERVICE 

Our  Telephones  and  Switch- 
boards are  the  Result  of  15 
years'  practical  experience 
In  the  business. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
^^^  any  system  of  incandescent  elec- 
^^r  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and. 
pleasing,  and  always  as  good  as 
new, 

Convex,  reflecting  slightly  be- 
"^^^  low  the  horizontal  in  all    direc- 
tions.    Used  in  stores,   etc.,   for 
general  illumination. 

OET  OCR  PRICES. 

American    Reflector    &    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 


We  manuiacture  only  High-grade  In- 
struments of  the  latest  and  most  ap- 
proved design. 

We  handle  all  kinds  of  supplies  used 
in  connection  with  Telephones. 

Our  Products  are  the  Best, 

Our  Prices  Reasonable. 

Prompt  service  and  satisfaction  guar- 
anteed. We  have  added  new  styles 
and  made  vast  improvements  for  this 
year. 

See  our  1900  Catalogue.  Sent  Free  on  Application. 

D.  A.  KUSEfTELEPHONE  AND 
ELECTRIC  MFG.  CO., 

-  1105  PINE  STREET,  ST.  LOUIS,  MO. 


LUNDELLj 
!  MOTORS  | 


j  LUNDELLj 

i GENERATORS : 


LUNDELLj 
i  MOTORS  : 


Sprague  Electric  Co. 

MANUFACTURES  HIGH-CLASS 

MOTOR-GENERATORS  FOR  TELEPHONE  EXCHANGES. 

GENERAL  OFFICES:     527-531   WEST  34TH  STREET.  NEW  YORK. 

CHICAGO:    Fisher  Building.  BOSTON:     275  Devonshire  Street. 


j  LUNDELLj 

I  GENERATORS: 


•LUNDELLj 
i  MOTORS  j 


j  LUNDELLj 

j GENERATORS: 


Subscription  Blank— Domestic. 
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Address 


$3.00  a  Year    (52  Numbers) 
$1.50  6  Months  (26     "     ) 


OUR  TRADE  MARK  LINE  OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  'possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Link*  and  Tele- 
phone Puses  and  Blocks.  Sold  by  llrst  class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Broadway.  New  York.    1 64  Lake  St.,  Chicago. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

'  706-707-708  Lincoln  Trust  Bid;.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  S'reet, 
BROOKLYN,  N.  Y. 


GORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:-Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  Chan 
gravity  cell,  and  so  per  cent. 
greater  than  best  other  cell  In 
market.  For  No.  l  cell,  aoo 
ampere  hours;  for  No.  •  oo'l. 
125  ampere  hours;  on  opren 
circuit,  .9  to  1  volt;  on  closed  circuit.  .66  to  Tyh 
volt,    send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  York. 

Western  Representative, 

George  W.  Patterion.  1533  MaroueHe  Rid?.  Chlcato.  IIL 


m,         Me>         J 


M0N0N  ROUTE 


IS  THE  DIRECT  LINE 
BETWEEN 

CHICAGO. 

INDIANAPOLIS, 
CINCINNATI 

LOUISVILLE, 

IS]  CITY  OFFICE  232  CLARK  ST., 
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WRICLEY'S 

Steel  Toggle  Bolts, 
Girder  Clamps  and 
Insulated  Arc   Lamp  Ground 

Breakers  With  Glass  Ball  Joint. 


Ground...    Ifjl    ...Breakers 
ESTIMATES  GIVEN  ON  SPECIAL  WORK. 

THOS.  WRICLEY, 


300-306  Dearborn  Street, 


CHICAGO,  ILL. 


MclNTIRE'S    PATENT 

CONNECTORS  UNO  TERMINALS. 

Special  Connectors  lor  HARD-ORAWN  COPPER 

wire,  all  sizes,    fused  wire,  fused 

LINhS  and  STRIPS. 

THEC.  MclNTIRECO.,  13  X  15  Franklin  St., 

NEWARK,   N.  J. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

$3.00  per  year; 
$1.50  for  six.  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marauette  Blag.,  CHICAGO. 


THE  SHORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  ™E  Copper  Country 


ja^>  CALUMET 

.•jTHANCOCK 

9\  HOUGHTON 
^Vl'anse 

■irVNeatoria 

champion\ 
republic? 

<Gg&v™ 

X 

lr,°N  MOUNTAIN 

Wausaukee 

ELLIS  JC. 

3 

^if.  MENOMINEE 
^MARINETTE 

OCONTO  JO. 

»«3  OCONTO 

rl 

GREEN  BAY 

0 

Hilbert  Jc 

Plymouth 
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J 
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gjCHICAGO 

THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Tlckef  Office,  95  Adams  St. 


wi 


GUARANTEE 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  16  C.  P.,  17  cents;  3»  C.  P., 25  cents; 
F.  O.  B.  Oivensboro. 


MANUFACTURED  BY 


KENTUCKY  ELECTRICAL  CO., 


OVVENSBORO, 
KENTUCKY. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilllne,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE  EDISON   LALANDE    BATTERIES. 


LIGHT 

WEIGHT 

AND 

LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO  WASTE 

WHEN   IDLE. 


FULL     INSCRIPTION   IN   BOOKLET   NO.   4. 

EDISON   MANUFACTURING  COMPANY, 

THOMAS  A.    EDISON,   PROPRIETOR.  135  FIFTH   AVENUE,    NEW   YORK. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY. 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lba.  of 
No. 36  single  silk-covered  wire  will  cost  you 
«243netat50, 10.  10, 5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  fcridging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  »5 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8248. 


The  above  bos  contains  1,000  "Duplei" 
magnet  windings.  Kach  winding  is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  B218.70  net.  This 
Is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
l387™Sr.JERSEYC/TYMJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


CABLE  DISTRIBUTING 
BOARDS 


Combining  sciew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  10c.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  Q'|in.  x  40  in,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5. 00. 


STASDAKD  FUSE 

For  both  cable  distributing  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

F.BISSELL&CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  of  Telephone  and  Electrical  Supplies. 
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A  Wide=Awake  Business  Man 

Is  quick  to  avail  himself  of  every  improvement  in  method  and  every  convenience  of  transacting  business. 

AHPaI  amUama  's  acknowledged  the  greatest  of  modern  aids  in  business  work. 
1  dwL/llv/llC  The  many  lines  of  the  Chicago  Telephone  Company  constitute  a 
■iwK-BHMiii^^^^^HM  vast  system  of  trade  channels.  No  business  man  is  making  the 
best  of  his  opportunities  without  a  telephone.  A  telephone  will  keep  you  in  direct  touch  with  your  cus- 
tomers and  with  the  firms  with  which  you  must  often  communicate,  saving  many  hours  of  time  every 
day  and  many  long  and  useless  trips.  Instead  of  an  expense,  the  telephone  has  become  a  factor  of  profit 
to  the  user. 


At  Little  Cost, 


all  about  the  many  advantages, 
ceive  prompt  attention. 


a  trifle  of  16  cents  per  day,  and  you  can  become  an  active 
member  of  the  great  league  of  twenty    thousand    users    in 
Chicago.      It  will   not  cost  anything  to    have  us  tell   you 
A  postal  card  request  addressed  to  the  Contract  Department   will    re- 


Chicago  Telephone  Company, 


Contract  Department, 

203  Washington  Street. 


TO  BE 


UPTODATE 


intheequipmen 
ol    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Kapld  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  od 
hand. 

Telephones. 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  deslga.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  Ideas  In  magneto  bells.  Each  Instrument 
Kuaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  colls,  Induction  colls, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


iV  3VETW  book:: 

THE     MOST    COMPREHENSIVE     TREATISE    ON 
TELEPHONY    PUBLISHED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E 


CONTENTS. 


Chapter  I.— History  and  Principles  of  the  Magneto  Telephone.  II.— History  and 
Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Receiver.  IV.— 
Carbon  Transmitters.  V.— Induction  Coils;  Comparative  Tests.  VI.— Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— The 
Hook  Switch,  and  Circuits  of  a  Telephone.  X.— Commercial  Calling  Ap- 
paratus. XI.— The  Telephone  Relay  or  Repeater.  XII— Self-induction  and 
Capacity.  XIII.— Telephone  Lines.  XIV.— Simple  Switchboards  for  Small 
Exchanges.  XV.— Listening  and  Ringing  Apparatus  for  Switchboards.  XVI. 
—Self-restoring  Drops.  XVII.— Complete  Switchboards  for  Small  Exchanges. 
XVIII.— Lanjp  Signal  Switchboards.  XIX.— The  Multiple  Switchboard.  XX. 
—Transfer  Systems.  XXI.— Common-battery  Systens.  XXII. -House  Sys- 
tems. XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV  — 
Party  Linea  Non-selective.  XXVI.— Party  Lines:  "Step  by  Step"  Signaling. 
XXVII.— Party  Lines;  Strength  and  Polarity  Signaling.  XXVIII.— Party 
Lines;  Harmonic  SIgnallug.  XXIX.— Wire  for  Telephone  Use.  XXX.— Pole 
Line  Construction.  XXXI.— Telephone  Cables.  XXXII.— Underground  Con- 
struction.   XXXI1L— Testing. 

458  large  octavo  pages,  357  lllus.    Price  $2.00. 

This  book  treats  of  the  subject  in  a  simple  and  comprehensive  man- 
ner from  the  practical  standpoint,  and  almost  entirely  without  the  use  of 
mathematics.  All  matters  of  principle  and  practice  are  clearly  and  fully 
considered,  enabling  the  reader  to  obtain  an  understanding,  not  only  of 
the  rudiments  of  telephony,  but  also  of  the  most  intricate  circuits  of 
modern  exchanges.  The  text  is  profusely  illustrated  by  cuts  of  commer- 
cial apparatus  and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  are  fully  described,  and  a  large 
amount  of  space  given  to  the  products  of  the  various  independent  com- 
panies, the  systems  of  nearly  all  of  the  more  prominent  companies  being 
fully  explained.  Much  space  is  devoted  to  overhead  and  underground 
construction  work,  the  methods  of  erecting  poles,  stringing  wires  and 
cables,  the  laying  of  conduits  and  drawing  in  of  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  description  of  the  apparatus 
and  methods  used  in  making  all  of  the  tests  required  in  commercial  tele- 
phone work,  such  as  the  measurement  of  resistance,  insulation  and 
capacity,  and  the  location  of  faults  on  lines  and  cables.  Send  for  a  copy 
to-day. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  Chicago. 


"TELEPHONE 
TROUBLES 


.AND. 


HOW  TO  FIND  THEM," 

BY 

W.  H.  HYDE  AID  J.  A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


Tbts  Little  Book  Is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro.ibles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  (seventh)  edition  just  out,  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  Inspectors. 

Telephone  exchange  managers  and  employes 
will  rind  this  book  a  great  help  In  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldo.,  Chicago. 
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Ball  Automatic  Engines, 


BumONLY»y 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


ENGINI 


»A.,  U.S.A. 


■VI  f\    you  don't  pay  a  cent  for  a  trial  order   of 
"  ^^  JCIing-Surfaceunless  itstopsall  slipping, 
keeps  the  belt  in  perfect  condition,   allows  it  to 
run  easy  and  increases  power  at  least  15  percent. 
CLINC-SURFACE  MFC.  CO., 

177-182  Virginia  St.,  Buffalo,  N.  Y. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  hcd  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREflENTS 
AND^BND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION/ 
THE  WALLACE    BARNES    C0V 

srABusktD  1H7         BRISTOL,    COMN,   U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.     The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  fvll  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


J.TRADE  MARKS 


The  Phosphor  Bronze  Smelting  Co.  Limited, 
2200  Washington  ave.philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc. 
X— 7  DELTA^fl/IETAL  — 

CASTINQS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


DON'T  BE 
EXTRAVAGANT 


Make  your  own  Electric  Lights 
with  a  Gas  or  Gasoline  Engine. 
We  have  just  what  you  want. 
Write  us  and  we  will  tell  you 
how  it  happened.  Propositions 
cheerfully  submitted. 

CORNELL  MACHINE 
CO., 

175  WEST  SUPERIOR  STREET, 
CHICAGO,  ILL. 

H.  J.  DAVIS,  General  Eastern  Agent, 

40  Wall  Street.  New  York  City. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


AMERICAN"  SET 

ARE  THE  BEST.    Send  lor  descriptive  Circular 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

est'd  isas.         174-S.  Clinton  St.,  Chicago.  Ill, 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


AXD 

ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


To  Repair 
Broken  Arti- 
cles use 


Remember 
MAJOR'S 
RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


CHICAGO™  KANSAS  CITY, 

CHICAGO*™ ST.  LOUIS, 

CHICAGO  and  PEORIA. 

ST.  LOUISandKANSAS  CITY. 


HOT  SPRINGS.  Ark.,  DENVER.Colo.. 
1     TEXAS,  FLORIDA.UTAH. 
I      CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion    of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

{iay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ets,  rates,  time  tablet?,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


SIURTEYAWT  SYSTEM 

OF 

HEATING  &  VENTILATION 


19     Centralized  plant.  \ 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue"  84 

B.F.  STURTEVATIT  G».  bostok, 

i»?EW  YORK-T»HILADELPHIA-CHICAGO  •  LONDON- 
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Westinghouse 

A.  G  Fan  Motors 


for  1900. 


VESTINGHOUSE  A.  C.  FAN  MOTOR,  FRONT  VIEW. 


WESTINGHOUSE  A.  C.  FAN  MOTOR,  BACK  VIEW. 


Westinghouse  Electric  &  Mfg*   Go., 


PITTSBURG,    PA. 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma,'w'ashington.  Denver,  Mountain 
Electric  Co. 


OFFICES: 


Canada,  Ahearn  &  Soper,  Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co.,  City  of  Mexico.  The 
British  Westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 


March  ij,  1900 


WESTERN    ELECTRICIAN 


?C8»X$a»?X>f0»OOOOOO0£^^ 


Fort  Wayne  electric  works 

(INCORPORATED.) 


THE  "WOOD"  SYSTEMS  FOR  LIGHT 

AND  POWER. 


"WOOD"   DIRECT-ACTING   FOCUSING   LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp 
mechanisms  are  entirely  distinct  and  separate.  No  weights, 
chains  orguides  required  to  keep  the  arc  in  position  and 
obscure  the  light. 

SEND  FOR  BULLETIN    1007. 


^ 


STYLE  ■■B' 


"WOOD"    ARC    LAMP    SUSPENSION    CUT-OUTS. 

A  new  idea  for  interior  arc  lamp  suspension.  A 
positive  and  absolute  cut-out.  Style  A  can  be  supplied 
in  any  length  to  meet  local  requirements. 

SEND    FOR    BULLETIN    1006. 


MAIN  OFFICE  AND  FACTORY. 


FORT  WAYNE, 


a 

1 

I 

a 


STYLE  -A1 


INDIANA. 
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ELDREDCE 

BATTERY  VOLTMETER. 

0  TO  3  VOLTS,  OEAO  BEAT. 


«  itli  01  d 

tit?,  thus 

!  1 111  a  to  the 


ELDREOGE  ELECTRIC  MFG.  CO., 

MI'HIM.f'llL|l.llANM..  I!.  H.A. 

ELECTRIC  <PPLIANCEC(MPAhY.Chlca(OAgenls. 


This  Is  Not  Poetry! 


A 


We  have  made  and  sold  thousands  of 
Our  Annunciators.     This  is 

Proof  of  their  merit.     We  want 
To  sell  thousands  more. 

Get  our  New  Catalogue  and  Prices. 
Prices  low.     Quality  highest. 

MAKERS  OH  ELECTRICAL  HOUSE  OOODS, 

125  South  Second  Street,  PHILADELPHIA. 


PARTRICK,  CARTER 
&  WILKIN^ 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mTfi.nir?!  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO..    -    Wilmington,  D«i. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.       Free  samples  and  net-  price   sent  on  application. 

BURT  &  TOBEY,  new  Bedford,  mass. 


Keep  Your  Belts  From  Slipping 

WITH  PERFECTION  PULLEY  PAINT. 

Applied  with  a  brash,    will  dry  in  threo  hours. 

Not  affected  t>y  water  or  oil.    Satisfaction  guar- 

.  to  cover  two 

or  three  pulleys     Address  iv.  ••.•FAi>l>l:V 

I*.  O.  HuX  «OU,  Lincoln,  \  el). 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,   Knobs  or  Cleats, 

Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  1  kilowatt  to  40  kilowatts.         Multipolar,   5  kilowatts  to  too  kilowatts. 

MAIN  OFFICE,  124  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.    321   Dearborn  SI. 


DAVENPORT  OFFICE,  326  Brady  II. 


it 


SECERDAHL  PATENT 

BUG  PROOF" 


RING  WELL! 

GUARANTEED  TO  OPERATE  WITH 
LESS  BATTERY  AND  OVER 
LONGER  DISTANCE  THAN  ANY 
OTHER  BELL  ON  THE  MARKET. 


LOOK  SWELL! 

ORNAMENTAL  IN  APPEAR- 
ANCE, HIGHLY  FINISHED 
AND  NICKEL-PLATED. 


SELL  WELL! 


Made  and  designed  to  meet  the 
entire  approval  of  Intelligent  pur- 
chasers who  want  and  appreciate 
a  bell  of  the  highest  order,  and 
with  the  object  of,  meriting  con- 
tinued and  valued  patronage. 


TWO-THIRDS  FULL  SIZE. 


On  receipt  of  $  1  .50 

we  will  be  pleased  to  forward  to  any 
address  in  the  United  States,  subject  to 
return  at  our  expense  if  not  found  as 
represented,  a  sample  line 

INCLUDINCST 


One  3-inch  Bell, 
One  2£-inch  Bell, 
One  Buzzer. 


RUDOLPH  SECERDAHL, 


201    East  Van   Buren  St., 


CHICAGO,   ILL. 


^£***»JM&AAAt  AftAfcAAAAftJoAAH 


^  Black  Diamond  File  Worksit 


Inc.  1805. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


» 
J* 

c* 

rt  ©UJI  «iOODS  ABE  ON  SALE  IN  BTEBI  LEADING*   HAHOWAKK  OW 
Vt  STORE  191  THE  UNITED  STATES  AND  CANADA.  fa 

I  G,  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA.   PA.  gj 


Like  other  lamps  in  some  re- 
spects and  yet  so  different. 


Notice  the  live  porcelain  cleat* 
supporting  tbe  resistance 
coll. 

Practically  non-dotructlble. 


Mechanically  perfect  through- 
out, strong,  yet  light  in 
weight. 

Artistic  in  design. 


Our  catalog  will  prove  good 
rjpad  I  ng  to  prospective 
lamp  users,    n  ou  can  have 

it  for  the  asking. 


The  Belden-Larwill  Electnc&  Mfg.  Co., 

FT.  WAYNE,  IND.,  U.  8.  A. 


$3  per  Annum. 


Copyright.  1M0,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY.    MJKft££,cSraKKS£?3».     1  O  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO,  MARCH  24,  1900. 


No.  12 


I  MIDI     ETV  INSULATED 

llTlr^LilLA.   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"»  ^^L"*7,    Simplex  Electrical  Company, 

onadnock  Block.  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


2,000  IN  USE. 


WESTERN   SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block.  CHICAGO. 


Bipolar    and  Multipolar  Mo- 
tors from  ht  to  60  horse  power. 
)  Dynamos  from  10  lights  to  700. 
We  sell  or  rent.    Good  profits 
for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


Not    In   THo  Trust. 


Electric   Heating 


AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  'b'os^cS 


lS89-ParU  Exposition, 
Medal  for  Rubber  Insulation. 

1893- World*  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


TJkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w;Er  Wires. 
THE  OKONITE  CO.,  Ltd 

253  Broadway,  New  York. 


■Wlll.rd  L.  C.ndee. 
M.  Dur.nl  Cheever, 


'  Managers. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodglns,  Secy. 


MOR 

Crown'Rail  Bonds 

Arc  in   use  than   all   other   styles   of  Kail   Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  0FSHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  &  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


EREOPTICONS 


MAGIC    LANTERNS    sua    SLIDEb       =; 

CONDENSCD    CATALOGUE    FREE  \i 

RILEY  BROS.  15  BEEKMAN  5T.  NEW  YORK.1/ 


SPEER  CARBON  CO. 


St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds, 

Sen.  for  S.Tiple.  and  Prlc.s. 


THIS 


[PHOENIX  GLASS  C0.| 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND 
' LATEST  CATALOGUE. 

Pittsburgh.    New  York.    Chicago. 


U>.    SF»I<ITDORP, 

Medici  Coll., 
Spirit  Mb. 
17-H7  VandewaterSt.,  Tfe\r  York. 


MAKERS  OF     /jj-_ 5\    0: 

LEATHER  CMS    MILL 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  la  the  re- 
sult of  patient  Inquiry  and  careful 
study  of  tbe  requirement!  of  the 
different  machines  used  under  all 
conditions  and  Id  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OfttC    WD  Fit  llll'V 

67-09S0UTM    CANAL    Slkl[  I 

CHICAGO  ILL. 


Queen  &  Co., 

1012  Chestnut  St.  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


Standard  Underground  GableGo. 


542  The  Kookery, 
Chicago, 


Westlnghouse  Bldg.,       18  Cortlandt  St., 
Pittsburg.  New  York  City. 

Mills  Building,  Sao  Francisco. 


1225  Betz  Bldgj 
Philadelphia,  Pa, 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  lligh  Crade  Robber  r»Terw1  Wirga  v*  f»M«w. 

National 

India 
Rubber  Co.'s 

RUBBER  COVERED 


N.  1.  R 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH    AND   FIRE    ALARn    CABLES. 

All  Wire,  .re  tested  »t  Factory. JOXE9BOKO,  IMP. 


WIRI 


OFFIC-  AND  FACTORY;  BRISTOL,  R.  I. 


Th  is  Trade=Mark  ro  se°u  e  s,  m  ITnTlnd 


Branches,  Edison  Cut-Outs 


Knife 

Swltohes, 
Jenkins  Snap 
Switches,  etc. 


Guarantees  Satisfaction 


PHILADELPHIA.        H.  Ti  PAISTE  CO.        CHICAOO. 


Wanted  For  Cash. 

We  pay  $15.50  per 

Ounce  For  Scrap. 

Platinum  Sheet  and  Wire  For  Sale, 

Highest  prices   paid  for  old 
Incandescent  Lamp  bases. 


PLATINUM 


Goldsmith  Bros., 

63  and  65  Washington  St..  Chicago. 

Works,  S8th  and  Throop  Sts., 
REFINERSand ASSAYERS. 


Send  us  several  average  sa 
ou  have  on  hand;  our  oiler 


WESTON  Electrical  iD^ument  Co. 

**  ^—^—       ... .  Tir.li:,™  c»       NEWARK     N.  I      II.  S.  A. 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Illuminated  Dill 
Station  Instruments. 

These  instruments  are 
based  upon  the  same  gen- 
eral principle  and  are  just 
•8  accurate  aa  onr  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  but  are  much 
larger,  and  tne  working 
part*  aro  inclosed  in  a 
neatly  designed,  duet-proof 
-cast-iron  case  which  effect- 
ively shields  the  Instru- 
ments from  disturbing  in- 
fluences of  external  mag- 
.aetic  fields- 


Mention  the 


Weston  Standard  Illuminated 

Dial  Station  Ammeter, 

Style  B. 

Western  ELF.cTRrc.A>  when  writing  for  catalogues 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meterw.  Ammeters  and  Mil- 
ammeterfl,  Wat t me ters 
end  Voltmeters,  for  Alter- 
nating: anu  Direct  Current 
Lircuita. 

Our  portable  instruments 
-are  recognized  eastandards 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  use. 


HOLOPHANE  GLASS  CO., 


No.  I  Broadway, 
NEW  Y'OftIC    N    Y 

■rersoi  COMPOUND  PRISM  GLOBES 'AND  SHADES,  a„.r.n,L,<,Ii,e ' 

"Maximum  Light,    Complete  Diffuiloa, 
Minimum  Glare." 

For  diredir.gi.nd  dittusing  all  kinds  of  light. 
Send  for  catalogues  ami  pamphlets. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 

"WOOD"  AUTOMATIC  MOTOR  STARTER. 


A  new  apparatus,  combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  devices  required. 


It  is  so  constructed  that  the  power  may  be 
transferred  from  one  generator  to  an- 
other without  stopping  the  motor. 

Only  one  operating  magnet. 

No  contacts  to  corrode. 

No. short-circuiting  devices  used. 


I.ARliK  SIZE.     SWITCH  CLOSED. 


ABSOLUTELY  PROTECTS  YOUR  MOTOR.     EASILY  INSTALLED. 


SEND  FOR  BULLETIN. 


MA.N  OFFICE  AND  FACTORY,      FORT     WAYNE,      INDIANA. 


DIEHL  ELECTRIC  FANS 


IN    USI 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

EUZABETHPORT,  N.  J. 


SHOW  ROOMS 


NEW  YORK,  661-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Euax  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


March  24,  1900 
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!The  "Electra" 
.    Carbons  are  the 
I         recognized 
•  standard 

I  all  the 

l       world  over. 


IN 


UNEQUALUetTlN  QUALIT 
AND    EFFICIENCY 


_JZ.UR.RE  NT! 

aWHsT 


■ty   STEADY 
-LIANT^  LIGHT. 


HUGO  REISINGER  "Broadway  NEW  YORK. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE   UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers.    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


The  Bossert  Electric  Construction  Go. 

0 MANUFACTURERS  OF o 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS.  PANEL  BOARDS,  SWITCHES,  ETC 

UTIOA,     NEW     -VOIVK. 


30NS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

Id  successful  use  for  ten  years. 

Standard  hiah.     Prices  low. 

Send  for  descriptive  circular  and 

testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTS BURC,  PA. 


Telephone,  136  Cortland*. . 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 


Tfh^ncrars  and  Rrnihes. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRIN6LE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeagne  Co.,  3U  Dearborn  St.,  Chicago. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Arc  and  Incandescent 
Globes  and  Shades  of  all  Shapes  in  Opal, 
Clear.  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co..   

American  Battery  Co 

American  Dist.  Steam  Co.    

Amer.  El.  Specialty  Co iii 

Amer.  El.  Teleph.  Co xiv 

American  Elec  Works. ..  si 

Amer.  Refit.  &  Ltg.  Co...  v 

Amer.  Steel  &  Wire  Co . . .  i 

Amer.  Wov.Wr.  Brush  Co.  x 

Arnold  EL  Power  Sta.  Co. 

Ashmore  &  Co.,  E.  M . . . .  xii 

Bain,  Foree xii 

Baker  &  Co xiii 

Ball  Engine  Co xvii 

Barnes  Co.,  "Wallace xvii 

Barnett  Co.,  G.&  H xx 

Bates  &Bro.,  D.  L 

Baux,  F.  A 

Becker  Bros xi 

Belden-Larwill  Elec.    & 

Mfg.  Co vi 

Berthold  &  Jennings xiii 

Besly  &  Co.,  Chas.  H xx 

Bisse'.l  &  Co.,  F xv 

Bossert  El.  Const.  Co iii 

Bowers  Mfg.  Co 

Brady,  T.  H xiii 

Bryan  &  Humphrey xli 

Burnley  Batt.  &  Mfg  Co.  iii 

Burt  &  Tobey xx 

Butler-Taylor  Co xv 

Carbolineum  Wood  Pr.  Co. 

Cary  Spring  Works xi 

Central  Mfg.  Co xiii 

Central  Tel.  &  El.  Co 

Chicago  Belting  Co 1 


Chicago  Edison  Co i v 

Chic.  Fuse  W.  &  Mf  g.Co. . .    

Chic.House  Wrecking  Co.    

Chicago  Ins.  Wire  Co iii 

Chicago  &  Alton  R.  R . . . .  xvii 

C.,M.  &St.  P.  R.R xv 

Clay  Elec.  &  Mfg.  Co xi 

Cling-Surface  Mfg.  Co xvii 

Colonial  Electric  Co xix 

Colorado  Lamp  Co xi 

Couch  &  Seeley  Co 

Cutler-Hammer  Mfg  Co..  xii 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  snre  of  good  work  and  get  the  benefit  of  oar  experience. 


CHICAGO  EDISON  COMPANY, 
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ADVANTAGES    OF    THE     PAPER 

/   ifl                                                                   % 

PULLEY. 

^BB            bV'    1                         \ 

(Additional  merit  each  Issue  in  this  space.) 

(No    7.)    APPEARANCE. 

I        B]     '  Ifc 

Paper  Pulleys,  being  well  proportioned  and  neat 
infinish,  add  to  the  appearance  of  apparatus.     This 

*       mBF     wi    SB 

is  always  worth  considering  when  other  points   of 

Kk  \i     y  m      fJ 

merit  are  not  sacrificed. 

m.    :^r 

Rockwood  Sales  Department, 
Catalogue                                                               330  South  Pennsylvania  Street 
for  the  asking.                                                               Indianapolis,  U.  S.  A. 

ROCKWOODS  PATENT  COMPRESSED  PAPER 
PULLEY. 

COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of 
size  and  straightness,  or  subject  to  return  at  our  expense.  Try  us 
and  be  convinced. 


NATIONAL  CARBON  COMPANY, 


1 198  West  Madison  Avenue, 
CLEVELAND,  OHIO, 


March  24,  1900 
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DIRECT-CURRENT 

DESKuu 
CEILING 

FANS. 


Cut  of  13-inch,  llO-V,  Desk  Fan,  Open  Field  Type  with 
polished  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 


Cut  of  16-inch  Wall  Fan,  same  finish  as  13-inch  and  having  a 
swivel  joint.  By  simply  turning;  a  handle  this  Fan  can  ua  ad- 
justed to  blow  air  up,  down  or  on  either  side. 


THE  FOLLOWING  SUPPLY  HOUSES  ABE  AGENTS  FOB   PEERLESS   FANS: 


Stanley  &  Patterson,  33-34  Frankfort  St.,  Slew  York,  BT.  Y. 
Western  Electrical  Supply  Co..  10-13  North  Oili  St..  M.  I,  on  is.  Mo. 
Illinois  Electric  Co.,  339  Madison  St.,  Chicago,  111. 
Yallee  Bros.  &  Co.,  635  Arch  St.,  Philadelphia,  Pa. 
Frank  11    Stewart  A    Co.,  35  North  7th  St.,  Philadelphia.  Pa. 
Electric  Supply  &  Mfg.  Co..  G3  Public  Square,  Cleveland,  Ohio. 
The  Devere  Electric  Co.,430  Plum  St.,  Cincinnati,  O. 
Doubleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


9.  Julius  Andrae  &  Sons  Co.,  335  IV.  Water  St.,  Milwaukee,  Wis- 

10.  II.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling,  W.  Va. 

11.  Electric  Supply  &  Const.  Co.,  SO  E.  <;ay  St.,  Columbus,  O. 
13.  Yarney  &  McOuat,  135  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  IV.  «.  Nagel  A   Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  1*4  So.  Jefferson.  St.,  Peoria,  111. 

15.  Elect.  Sup.  &  Eng.  Co.,  311  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


m 


GUARANTEE 


Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE  MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  16  C.  P.,  17  cents;  33  C.  P.,  35  cents; 
F.  ©.  B.  Owensboro. 


MANUFACTTJBED  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


SECERDAHL PATENT 

"BUG  PROOF 
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RING  WELL! 


GUARANTEED  TO  OPERATE  WITH 
LESS  BATTERY  AND  OVER 
LONGER  DISTANCE  THAN  ANY 
OTHER  BELL  ON  THE  MARKET. 


LOOK  SWELL! 

ORNAMENTAL  IN  APPEAR- 
ANCE, HIGHLY  FINISHED 
AND  NICKEL-PLATED. 


SELL  WELL! 


Made  and  designed  to  meet  the 
entire  approval  of  intelligent  pur- 
chasers who  want  and  appreciate 
a  bell  of  the  highest  order,  and 
with  the  object  of  meriting  con- 
tinued and  valued  patronage. 


TWO-THIRDS  FULL  SIZE 


On  receipt  of  $  1  .50 

we  will  be  pleased  to  forward  to  any 
address  in  the  United  States,  subject  to 
return  at  our  expense  if  not  found  as 
represented,  a  sample  line 

INCLUDING:^ 


One  3-inch  Bell, 
One  24-inch  Bell, 
One  Buzzer. 


RUDOLPH  SECERDAHL, 


201    East  Van   Buren  St., 


CHICAGO,   ILL. 
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THE  BELDEN  SYSTEM 

OF-  ARC   LIGHTING, 

Acknowledged  by  Users  to  be 

WITHOUT  A  PEER. 

It  is  strictly  up-to-date  in  every  respect  and  has  many  desirable 
features  not  to  be  found  in  any    other  make  of  lamp. 

AN  IMPORTANT  FEATUR  E.  When  other  lamps  are  full  trimmed  the  magnets  have  to  lift  the  heavy 
carbon,  or  carbons  in  double  lamps,  and  when  the  carbons  have  burned  away  this  weight  is  off  the  magnets 
—  making  a  constant  change  of  voltage.  When  the  carbon  burns  away  in  the  "Belden"  lamp,  the  chain, 
being  one-half  its  weight  per  inch,  changes  sides  and  exactly  balances  the  weight  at  all  times. 

OUR  CATALOG  EXPLAINS  ALL  THE  OTHER  GOOD  POINTS  OF  THE  LAMP. 


Mechanically  Balanced. 


Belden-Larwill  Electric  &  Mfg.  Co., 


FORT  WAYNE 
IND.,  U.  S.  A.' 


Note  How  Strong  It  Is  Made. 


AnrhorniTel.ATel.Pole). 

Smith.  Philip. 
Annunciators. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supplv  Co. 

Fartrlck,  farter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-Larwill  El.  AMf.  Co. 

Ft.  Wayne  Elec.  Wfcs.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westingbouse  El.  A  ate.  Co. 
Babbitt  BEetl  and  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S-.  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Segerdahl,  Rudolph. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books,  Electrical. 

Electrician  Publishing  Co. 

Spon  A  Chamberlain. 
Brushes. 

Amer.  Wot.  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 
'    Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Elect.  Supply  Co. 
BruHh  Holders. 

Clay  Electric  A  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec,  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
C'ables,Electrlc(See  Insu- 
lated \\  lres),t*opper,»heet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Chicago  insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Manhattan  Elec,  Supply  Co. 

New  York  Inp.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co 

Western  Elect.  Supply  Co. 
Carbons,PoInts  APlates 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Schlff,  Jordan  A  Co. 

Sneer  Carbon  Co. 

Western  Elect.  Supply  Co. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  &  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little.  O.C.,  Pulley  Coat'g  Co. 

McFadden,  W. 
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Colls  and  Magnets. 

Splitdorf,  C.  FT 

Varlev  Duplex  Magnet  Co. 
Compound. 

Asbmore  A  Co.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  ACo.,  K. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy.  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntlreCo.,  The  C. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  &  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestlnghouseElec.&  Mfg.Co. 
Copper. 

Besly  A  Co.,Cbas.  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas.  H. 

Chicago  Edison  Co. 

Chicago  Insulated  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

OkonlteCo.,Tbe 

Partrlck.  Carter  A  Wilklns. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Correspondence  Schools 

Elec,  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
Cross- Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Carbollneiim  Wood  Presv.  Co. 

Central  Mfg.  Co. 

Electric  Appliance  Co. 

Fowler,  John  H. 

Kans.  City  A  So.  Lumber  Co. 

Leavitt,  R.  H. 

Magers,  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle,  Holcomb&Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and    (Switches. 

Bossert  Elec.  Const.  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Footed  Plerson  A  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

Paiste  Co.,H.  T. 

Peru  Elec.  Mfg.  Co. 

Schlff,  Jordan  ACo. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Wagner  Elec.  Mfg.  Co. 


Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Baux,  F.  A. 

Dlehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hobart  Elec.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  &  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  EI.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFt-11  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote.  Plerson  &  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilklns. 

Queen  A  Co. 

Schtff,  Jordan  &  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Burt  A  Tobey. 

Clay  Electric  A  Mfg.Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Mclntire  Co.,  The C. 

Partrlck,  Carter  A  Wilklns. 

Prlngle,  Wm.  T. 

Spies  A  Company. 

Therien  Tool  Works. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrev  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines.  ttteam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'stHteani  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro..  D.  L. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  A  Co. 

SlemensA  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 


Files 

Barnett  Co.,  G.  A  H. 
Fixtures,  El.  &   Comb'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Mclntire  Co.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WireA  Mfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplies. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrick,  Carter  A  Wilklns, 

Peru  Elec.  Mfg.  Co. 

Schiff.  Jordan  ACo. 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 
Globes  and  Elecirlcal 

Glassware. 

Holopbane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phcenix  Glass  Co. 

Western  Elect.  Supplv  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  {Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 
Sturtevant  Co.,  B.  F. 
Holders,  Ine.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 
Chicago  Edison  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Foote,  Plerson  ACo. 
General  Inc.  Arc  Light  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec  Supply  Co. 
Mica  Insulator  Co. 
MunsellA  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlle  Co., The. 
Paiste  Co.,  H.  T. 
Partrick,  Carter  A  Wilklns. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Schiff,  Jordan  ACo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supplv  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 
Cables-Magnet  Wires. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Chicago  House  Wrecking  Co. 
Chicago  Insulated  Wire  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,  The. 
Partrick,  Carter  &  Wilklns. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Junction  Boxes. 
Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 


I  -Lamps,  Incandescent. 

Chicago  Edison  Co. 
Colonial  Electric  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  &    Minia- 
ture Lamp  Dept. 
ElectricAppliance  Co. 
General  Electric  Ce. 
General  Inc.  Arc  Light  Co. 
General  Inc.'Lamp  Co. 
Kentucky  Electrical  Co. 
Manhattan  Elec.  Supply  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 
Butler-Taylor  Co. 
Electric  Appliance  Co. 
Eureka  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 
Klein  A  Son,  Mathias. 
Reidy,  J.  J. 
M  agnet  Wires. 

(See  Insulated  Wires.) 
Mechauical  Machinery. 
Besly  A  Co..  Chas.  H. 
Robertson  A  Sons,  Jas.  L. 
Stllwell-Bierce  Smith-Vaile. 
Meters. 
Diamond  Meter  Co. 
Fort  Wayne  Elec.  Wrks,  Inc. 
General  Inc.  Arc  Light  Co. 
Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Munsell  A  Co.,   Eugene. 
Mining  Apparatus,  Elec. 
Jeffrey  Mfg.  Co. 
General  Electric  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 
Besly  ACo.,  Chas.  H. 
Robertson  A  Sons,  Jas.  L. 
I*aintN 
Cling -Surface  Mfg.  Co. 
Eagle  Paint  A  Varnish  Wks. 
Patent  Attorneys. 
Hamlin,  Geo.  R. 
Johnston,  Thomas  J, 
Phosphor  Bronze. 
Besly  ACo.,  Chas.  H. 
Phosphor  Bronze  Sm.Co.,Ltd. 
Plaiinum     Bought     and 
Sold. 
Baker  A  Co. 
Goldsmith  Bros. 
Great  Western  Smelting  and 
Refining  Co. 
Poles. 
Berthold  A  Jennings. 
Central  Mfg.  Co. 
Davis  A  Stitt  Co. 
Fowler,  John  H. 
Llndsley  Bros.  Co. 
Naugle,  Holcomb  A  Co. 
Perrlzo  A  Sons. 
Sterling  A  Son,  W.  C. 
Texas  Arm  A  Pin  Co. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  A  Co.,  C.  H. 
Porcelain. 
Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Co. 
Peru  Elec.  Mfg.  Co. 
Power  Transmission 
Machinery. 
Jeffrey  Mfg.Co. 
Link  Bolt  Machinery  Co. 
Pulleys, 
Cilnk  Bell  Machinery  Co. 
Rockwood  Sales  Dept. 
Refiners. 
Great  Western  Smelting  and 
Refining  Co. 
Reflectors. 
Amer.  Reflector  A  Ltg.  Co. 

Re- AVinding— Repairs. 

Becker  Bros. 
Chicago  Edison  Co. 
General  Electrical  Repair  Co. 
Hodge-Walsh  Elec.  Eng.  Co. 
Spies  A  Company. 
Stewart  Electrical  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Elect  -lc  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Iron  Clad  Resistance  Co. 
Spies  A  Company. 
Ward  Leonard  Elec.  Co. 
Westinghouse  El.  A  Mfg.  Co. 


Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Baux,  F,  A. 

Chicago  House  Wrecking  Co 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wlikins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Tapes.  Insulating. 

American  Electrical  Works. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co.,  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Pierson  A  Co.    . 

Kokomo  Tel  A  El.  Mfg.  Co 

Kusel,D.A.,Tel.AEl.Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Modern  Tel.  A  Supply  Co. 

Noblett,  E.  J. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Therien  Tool  Works. 
Tran  sfbrmers. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Turbiiie&WaterWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwcll-Bierce  Smith- Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Wood  work, Electrical. 

Bissell  A  Co..  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Series  Direct  Current 
Street  System  of 
Enclosed  Arc 
Lighting. 


Generators  in  five  sizes  with  capacities  of  from  5,000 
volts  to  13,000  volts;  5  or  6.6  amperes,  with  multicircuit 
distribution. 

Send  for  Bulletins  Nos.  4 1 99  and  42 1 2. 


General  Office:      SCHENECTADY,  N.  Y. 


New  York  Office,  44  Broad  Street. 


Sales  Offices  in  all  large  cities. 


— •———•999— •••••*•—*•—•••— * 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,       New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


FAN 
MOTORS 


FOR 


1900. 


CATALOGUE 
READY. 


■  6-inch  Desk  Fan  notor, 


Made  for  no,   220  and  500  volts. 
12-inch  and  16- inch  Fans  in  Both  Desk  and  Bracket  Style. 


Repeated  tests  have  shown   that   these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


flANUPACTURERS  AND  DEALERS. 

Electric  Light  and  Power  Apparatus 

Arc  and  Incandescent  Lampi ,  Wire.  Cable, 

Telegraph ,  Station  and  Measuring  Instrument*, 
Electric  Light  and  General  SuppHes . 


LONDON, 
Bridge  Chambers,  171  Queen 
Victoria  St.,  B.  C, 
and  North  Woolwich,  E. 


ANTWERP.  PARIS, 

3a  Rne  Boudewyoe.  46  Avenue  dt  Breteull. 

St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 
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TKF.KI'lniN!.     MAIN    ."» 

W  &  E>OC,J,£,.      P#£3/DtHT 

■.  ■>       ,  rf.w,  ao£5.  ■btcsAGEN  mo#. 

//HOISTING^  u'-^.l] 
-;  i/EltCTRICUGrlTINCr     >f 
'..-Mi         PUMPING  ^5. 


\iil.l-:   ADDRKAS     'CORNRT.L".    C1ITCAU* 

TRADE. 

CORN1LL 

MARK 


ORNtUj 


Nt^fiJfi^D^  CoaLOre.Gravel 

MANumcTURERs  op5^  Excavating  and  Conveying 


classes  . 

While  we  advertise  very  extensively, 
ceived   from  the  Western  Electrician  are  productive  o-f  jnore  results 
than  from  any  other  paper   in   which,  we  advertise.' 
We  make    this    statement  unsolicited. 

Yours    very    truly, 

CORNELL  MACH    ■■!'.■: 
Per 


Dictated  by- 

W.B.W. 


Machinery 

£1'      Pr^ttc)dngAmoi)&W6uperior6b. 
Chicago.  U.<5.  A. 

Jan.    23,    1900. 


Western  Electrician, 
Chicago,  111. 

Gentlemen;  - 

V"'  '1 
We   wish  to   thank   you   for   the  very;Aice    way  you  have 

'. 
treated  us    in   giving  our  full   page   advertisement)  special  promi- 

'     ■    '        <\  T 
nece,    especially  during    the  Convention    issue.       I.,i'*-1rvss  been   really 

remarkable' to  us-,  the   inquiries  .*S^.we*)s<r,0  ""received,  tikrough  your 

medium,    and   the  lines   of   work   that    are      covered!"  by  the    inquir- 

ies   convinces  usHhat   the  paper  is  beir*g  widely  read  hy  all 

inquiries     re- 


I 
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Dearborn 


Drug    and     Chemical     Works, 
Laboratories—Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING,    CHICAGO,    ILL. 


FRED  H.  AliDEH,  Pres.  J.  GEISjEKOWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


INUlX^K  manufacturers  of-  ;J3|NUlA1 

BAND*  High -Grade  Weatherproof  Wire,  *BBAN° 

NO  TRUST  PRICES.  SYCAMORE,    ILL.  ALL  SAMPLES  FREE. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


I--ANP..I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it. 


Harta^Megeman 


•  9  HIGH  ST.,  HA. 


NN. 


OUR  SELF-STARTING  SINGLE-PHASE 
A.  C.  MOTORS  AND  WHAT  A  CUS- 
TOMER THINKS  OF  THEM. 


*=="V_'\ 


-M         '^^ 


S3  ti  id  "  M 

b;::ss1 


hh 


(0. 


-i= 


t/ ^jzzzzu^c  .w  ^^   a/<^t  .^LJ.  J^^-Z- 


WRITE    FOR    BULLETINS    "Z    24,    26,    32    and    35." 

WAGNER  ELECTRIC  MFC.  CO., 

General  Offices  and  Factory,  St.  Louis,  Mo.,  U.S.A. 

BRANCH  OFFICES: 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON,  620  Atlantic  Ave, 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE,  204  East  Lexington  St. 

SAN  FRANCISCO,  120  Sutler  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg.,  New  York  City. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
1 3.1 7  Cortland!  St..  New  York. 


BRANCHES:]  320  n.arborri  st 


BOSTON:  SAN  FRANCISCO: 

134  Congress  Si  71  Flood  Building 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mm.  wis. 


PFNPRATORS    1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
vici»ci*n.  vivq    Spherical.    Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 

FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS 


ncciPCC  J  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago-Northern  Electrical  Mfg.  Co.    B-R. .Electric  Co 
OFFICES  l  39  Cortlandt  St.,  New  York!  St.  Paul,  Minn*  San  Francisco.  CaL  T.os Aneeles,  Cal.  939-940  Monadnock.  har„,as  City,  Mo 


Northwest  Electric  Engineering  Co.,  Portland,  Ore. 
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PAY!  PAY!!  PAY!!! 

It's  the  song  of  peace  as  well  as  of 
War.  The  pay-roll,  the  coal  bill  and 
the  thousand  and  one  expenses  move 
irresistibly  onward.  Be  sure  the  other 
fellow  pays  his  share.  You  can  do  it 
with  a  GUTMANN  Wattmeter.  It  is 
accurate  and  trustworthy. 


Electric  Appliance  Company,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    U,    AMHi; 


mf 


IN    ANY   SHAPE    OR   PATTERN. 


EMPIRE  4    MIC 

l\SILUM)       ,3£j.       COMPOUND 

t  lulhs  .iml  I'.ljHTS.  Jlj'•,  UMEUUAI  Ell. 

Eu$eiicMunsell#Co.  Mica  Insulator  Co 

2l8W.ituiM. New  York  &-  OiicinJo.  ii7lakeSt. 


W  *  1       I 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.     $5.00  PER  DOZEN. 


Upon  Receipt  of  ttala  COUPON  we  will 
Send  FREE,  Sanipl.  Stick. 


Name  , . 
Address  . 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

*  Sole  Manufacturers,  > 

909  Title  and  Trust  Bldg.,     CHICAGO,  ILL. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In. 

■illation  perfect,  lone  fume,  superior 

In  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 

J  The  Fibre-Graphite  Commutator  Brush.  5 


* 


(U.  S.  and  Foreign  Patents.) 

i  No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 
No  Shifting  of  Quadrant. 

80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

Holmes  Fibre -Graphite  Mfg.  Co., 


FIBRE-GRAPHITE  j 

COMMUTATOR  i| 

.BRUSH        I 


)    6' 


66  Wakefield  St..  Germanlown,  PHILADELPHIA. 


StVY-UlWACKUNCi 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

OVB  QUALITY  IS  PARAMOUNT. 


AMERICAN  AMERICAN  "C." 

Woven  Wire  Brnahea  of  every  rteacription.  quality  flret,  last  ami  always. 
We  make  bat  one  grade-THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PRICK.  HIGH  QUALITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evet 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  Id 
market.  For  No.  1  coll.  800 
ampere  hours;  for  No.  •  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  fifo 
volt,    send  for  circular  and  price  list. 

GORDON  BATTERY  C»3IPA\Y, 

594  Broadway,  New   York. 

Western  Kepreseotatlve, 
George  W.  Patterson,  1533  Marquette  Bldg,  Chicago,  III 


(KaaaX,   ^irfc 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CD, 

Wires  and  Cables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


General  Office  and  Works, 
Wilkesbarre,  Pa. 


New  York  Office, 
50  Dey  St. 


Chicago  Office, 
1201-2  Marquette  Bldg. 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 


SPRACUE  "MULTIPLE  UNIT"  RAILWAY  SYSTEM. 


LUNDELL  GENERATORS, 

LUNDELL  POWER  MOTORS,  AJ:" 
LUNDELL  FAN  MOTORS,1   ™ 


Catalogue  0304. 


Adapted    to  various  types  of  ma- 
chinery.   Catalogue  03jS. 


Desk,  Wall,  Celling  and  Column  Patterns- 
Catalogue  0366. 


Metallic.  Insulated  Fittings,  Juuctioo  Box 

Catalogue  0360. 


EXHAUST  FANS  and  VENTILATING  OUTFITS. 


!:■  GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City. 

+     CHICACO,  Fisher  Building.    BOSTON,  275  Devonshire  Street. 


March  24,  1900 


WESTERN    ELECTRICIAN 


FIMNK  N.  PHILLIPS,  President. 
t.  H.  WAOCNSCIL,  Tnuiuxtn. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLIPS,  Vlcc-Pnca. 
C.  R.  REMINGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTXDEWCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donanoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.   I. 


THE    CLARK   WIRE. 


FOR 
SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK  WIRE" 


^Wi,« 


All  sizes  of 
m  Stranded  and  Flex- 
ible Wire  and 
Cable s  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 


HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H  FFRTTS.  Pres  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON.  MASS. 


The 

Colorado 

Incandescent 

Lamp ! 

Coiled  Fil 

merit.      Even  Distribution  of  Lie 

ht.     Full  Rated  Candle  Power. 

Exact  Efficiency  Ordered. 

Long  Life. 

Low  in  First  Cost, 

Cheapest  in  the 

Aggregate.    Send  for  Price  List. 

THE 

COLORADO 

LAMP 

CO.,    Denver,  Colo. 

ful  and  gaining  better  po-' 
CUPIIIlTDIUP-  sitiODs  and  salaries  study- 
tnblnLLmNb  iaS  at  home  by  our  mail 

system.  We  teach  Elec- 
TillCUT  trical  Engineering,  Mectaan" 
IHUUni  cal  Engineering,  Mechanical 
nu  ■■  1 11  Drawing,  Machine  Design, 
DT  MAIL  Electro-Therapeutics.Short 
Popular  Electrical  Course, 
etc..  by  mail.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi- 
neer lost..  Dept.  K,  120  Liberty  St.,  New  York. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NOW 


Desk  and  Ceiling  Fans,  1900  Models. 

8S£M&      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  aid  Warehouse,  136  Liberty  Street,  New  York  City. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 

TO j  90£  Commutator 

SATE  (  15%  Brush 


Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

IT  ISBSLESS. 

Send  size  of  brushes  now  in  j  OA  T\q tip'  Trial  I  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on  (  »"  Uuju    lllalfto  your  machine    in    30    minutes. 


Stni  for  Circular 
u4  Testimonials. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST., 
CHICAGO. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire, 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

"    Office  and  Factory:  PAWTUCKET,  R.  I. 


B 


EC*** 

rotHEKO 


39-43 

W.  WASHINGTON  ST. 

CHICACO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR   AND  PRICE  LIST, 


REPAIRS  %SE!5£8&S£  National  Electric  Company's  Machines. 


24  Colored  Illustrations 

and  8  LARGE   FOLDING  PLATES 

Are  some  of  the  features  in  the  NEW  AUTHORIZED  AriERICAN  EDITION  OF 
THOMPSON'S   POLYPHASE 


508  pages,  351  Illustrations  in  text,  8vo.  cloth,  S5.00. 

SPON  &  CHAMBERLAIN,  f2  cortlandt  st.,  new  yohk. 

Copies  expressed  prepaid  on  receipt  of  price.    Descriptive  circulars  on  application. 


WE  BUY 
WE  SELL 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 
electrical  work);  all  other  grades  of 

Babbitt,  Bar  and  Wire  Solder,  Pig  Lead,  etc.,  at  lowest  market  price. 

It  will  pay  yon  to  investigate.   A  word  to  the  ^\  ise  ia  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO  199  WEST  KINZIE  STREET,  CHICACO. 


PUZZLE 


PRIZE 


PUZZLE 


0.  G.  Little's  Commutator  Compound 

PREVENT    SPARKING! 

Puzzle  consists  in  making  a  grammatical,  correct  exclamatory  sentence 
from  theabove  by  changes  In  only  theflrst  two  letters, and  sound  of  same 
is  a  clew  to  the  change  required. 

TO    ANYONE    SENDINC    CORRECT    SOLUTION 
We  will  award  one  stick  of  our  Commutator  Compound. 

Price,  50c  per  Stick;  $2.75  per  half  dozen;  $5.00  per  dozen. 

0.  C.  Little  Pulley  Coating  Co., 

MENASHA,   WISCONSIN. 


8  Rue  Scribe,  Paris,  France. 
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Generator  Wanted. 

Second-hand  A.  C.  Generator  and  exciter, 
2,000  volts.  60  cycles.  Not  less  than 
60  K  W.     Most  be  in  first-class  order. 

White  Hall  Electric  Co., 

White  Hall,  111. 


WANTED. 

To  buy  an   Bleolrio-Ltght  Plant  of  l 

■  ■  r  lights'  capacity,  operated 
by  water  power.  Gin  description  and  price. 
"W.  S."  ii3  Washington  Place,  New  york.  N.  v. 


A   *ell-esnti>lKtaM!  e'ectrlcal  manufacturing 
:i  business  tbree  years,  located  nenr 
ning  Its  own  plant,  free  from  debt, 
res  ado  it  tonal  caoiial  to  ihe  amount  of  $o0.- 
000,  to   be  used  for    putting  in  a  copper-wire* 
druwing  and  \? Ire-insulating  department.    Cor- 
respondence with  capitalists  or  practical  wire 
men  Is  k  he  tied.    The  proposition  will  bear  the 
close- 1    Investigation.     Address    W'M.    M.   1JCT 
TEE  WORTH,  Atly..  161  La  Salle  St.,  Chicago. 


WILL  BUY  ENGINE 

of  alxmt  eighty  horsepower,  cylinder  12x12. 
automatic  cut-off.  center  crank  preferred.  Must 
be  In  ttr-t-i-lu-s  condition  and  not  too  old.  Give 
age.  reason  of  discontinuance  of  use,  what 
make,  all  particulars  and  cash  price.  Address 
llox  79.  Manitowoc.  Wis. 


>A/  A  fMTE  D. 
ARMATURES  TO   REWIND. 

Wlnden  direct  from  T.-H.  and  Westlnghoose 
■bene.  Work  guaranteed.  Ten  year§'  experience. 
Light  plants  Installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO. 
T01  Delaware  St.,  Kansas  City,  Mo. 

NOTICE. 

Bids  for  lighting  the  city  streets  with  electric- 
ity will  be  received  at  Clerk's  office  up  to 
March  19.  For  specifications  apply  to  CITY 
CLERK,  New  London,  Wis. 

WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  &  Co.,  Newark,  N.  J. 


COME  TO  THE  FRONT. 

Have  yon  made  a  study  of  your 
bugfnesa  or  trade!  it  is  the 
qnlokeat  way  to  reach  a  respon- 
sible, high-salaried  position. 
You  study  ■between  times"  and 
we  guarantee  you  a  thorough 
course  through 

Education  by  Vail 
In  Electrical,  Mechanical, 
Steam.  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture.  Practical  News- 
pap  e  r  Work,  English 
Branches.  Stenography,  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price ;  easy 
terms.  Mention  subjects  in- 
terested in    when   writing    to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

158  6th  Ave.,  New  York,  for  Catalogue  94. 


THE  IMPROVED  BERRYMAN 

iKELLEY'S  PATENT) 
WATBR    TCBB 

Feed  Water 
Heater  and  Purifier, 
unique 

in  Its  effectiveness  and  up-to-date 
In  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 

91  Liberty  St.,  New  York. 

9H  RilHn  Heaters,  2.000,1.500, 
LU  UftllU  1^00,  1,000,  800,  600,  300, 
80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  In  trade  for  our  Im- 
proved Berryman, 


FOR  SALE. 

One  90  K.  'W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions. l, 100  Tolts,  i40cycle,with  exciter, 
switchboards  and  Instruments.  Machine  and 
all  attachments  In  first-class  condition.  Answer 
"GENERATOR,"  care  Western  Electrician,  sio 
Marquette  Building,  Chicago. 


FOR  SALE  CHEAP. 

Westinghouse  electric-lighting  appara- 
tus, made  in  1887,  but  unused,  as  follows: 
Two  1.500-light,  1,000-volt,  i,6oo-alterna- 
tion,  1,350  r.  p.  m.,  smooth-body  alterna- 
tors; two  No.  3  exciters  for  same;  two 
rheostats  each  for  generators  and  exciters; 
oneground  detector;  two  lightning  arresters 
and  two  ammeters. 

The  Columbus  Gas  Company, 

COLUMBUS,  OHIO. 

METERS  FOR  SALE. 

Owlnff  to  a  change  In  our  plans  we  have  for 
sale  about  411  10-llght,  100- volt,  latest  type 
Uliimond  Wattmeters  which  have  never  been 
used.  We  purchased  these  meters  direct  from 
the  factory  about  three  months  ajjjo  and  will 
sell  them  at  $8.00  each,  with  guarantee  that 
they  are  in  perfect  condition.  We  also  have 
some  second-hand  transformers  and  Western 
Electric  arc  lamps  which  we  will  sell  at  a  bar- 
gain. 

TWIN  CITY  ELECTRIC  CO., 

CRAND  RAPIDS,  WIS. 


Motor  Starting  Rheostats. 

Motor  Regulating  Rheostaf s, 
Dynamo  Field  Kheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  M.  J..  V.  S.  A. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet:  "Informatlonfor Inventors," 
free.  Specialty:  Electrical  Inventions. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-50  Honadnock  Bldg;.,  -    Chicago- 


BRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineers, 

Consultations,  Reports,  Estimates,  Flans, 
Tests,  Pu 
Stations 


Specifications,  Superintendence,  Tests,  Fur- 
^naslng.    Designs  of   Central    ~ 


Specialty. 

706-707-708  Lincoln  Trait  Bldg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.       H.  H.  HUMPHREY,  M.  S. 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  gl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MarquettB  Building,  Chicago 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      Nev4 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITMAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents:    Rlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal, 


QUICK    REPAIRS. 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  P.  Telephone,  nainSIM,  141    S.  CLINTON  STREET,  CHICAGO. 


WANTED8  eo: 

CEO.F.SCHWALM   CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


PEOPLE  SOMETIMES  BUY  A  MOTOR  wlth01,t  re^ard  to  the  rheostat.  The  best  motor  is 
■fcV1""  wvim»iimfcw  iiw  i  Minviuu  a  source  of  annovance  with  a  cheap  rheostat.  A 
C.  &  H.  rheostat  always  Kives  satisfaction,  because  It  is  n.ade  from'the  best  of  materials,  bv  skilled 
mechanics  wt_o  work  on  nothing  but  rheostats. 

Reliable,   Fireproof.    Approved  by   Fire  Underwriters.    Send  for  Illustrated  Catalogue 
W  and  Discount  Sheet. 

THE   CUTLER-HAMMER   MFG.   CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET.      ' 

Sturtevant  Engineering  Co.,  75  Queen  Victoria  Street,  London,   England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  &  Hllles,  Yokohama.  Japan,  Agents  for  Japan. 
We  are  the  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  ia  the  World. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CAKES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  SZEglSSS.?™* 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
BLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON,    PROPRIETOR. 


135  FIFTH  AVENUE,    NEW  YORK. 


USED"  machinery-^- 

W.N.MATTHEW5&BR0. 

Manufacturers  Agents  ^ 

60/  Carleton  Bldg.     St.  Louis,  Mo.  ^I 

ffeep  (/our  eye  on  this  little  Hole.  There's  always  \ 

something   "//?//"  for  You  and  for  US.  * 


ALL  WILT,  BE   SOLD    AT    Vllt  V    LOW 
I'RK IS  FOR  (AMI, 

1— 180  K.  W.  Stanley  2-phuse  Alternator,  1,000  or  2,000 

v.,  10,000  alt. 
1—300  Amp.,  126  v.  U.  S.  Dynamo,  CHEAP. 
2— 60  It.  Exeeltdor  Arc  Dynamos,  2.000  C.  p.,  latest  type. 
2— 100  it.  Excelsior  Arc  Dynamos,  2  ooo  e.  p. 
2— 00  It.  Western  Electric  Arc  Dynamos,  2,000  c.  p.,  old 

style. 
1—100  it.  Western  Electric  Arc  Dynamo,  2,000  c.  p.,  latent 

ty  pe. 
2— soo  n.  p.  Westinghouse  Compound  Engines,  10x27x10. 
1—126  h.  p.  Westlnghouae  Standard  Engine.  I3jsxl2. 
l-*£  u.  p.,  600  v.  Eddy  Motor. 
1—2  h.  p.,  600  v.  Keytar  Motor. 
1-3  h,  p..  600  v.  C.  «  C.  Motor. 
I—  7H  h.  P.,  MH)v.  U.&C,  Motor, 
i-io  h.  p-.  f'W  v.  Westinghouse  Motor. 
1-1  h.  p.,  220  v.  Spraguc  Motor. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-VAILE  CO., 


DAYTON,      OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladia  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  00L0RY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

j         DETROIT,  MICH., 
I    I   Wayne  Co.  Bank  Bldg. 
ESCANABA,  MICH. 
I     MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Pinconnlng,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE.  MICH. 

WHOLESALE     PRODUCERS 

60-foot  to  80-foot  roles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


Connelly  jSpD()vEjTEEL  (umbers 

every  pair  Warranted 

FjUEEN    YEARS     EXPERIENCE 
MR* ....  J.J.RJE1DY 

_%<  3<*  311-321  RsrSt-.  K|  e„  Haven.  0™. 


—J 


J.  B.  MACERS, 

MANUFACTURES  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


R.  H.  LEAVITT, 


MA  XTJ FACT  LTREB  OF 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


HELP 

YOURSELF 


s  toabetterposition, 

a   better   salary,    by 

securing  a  technical 

education.       Our   method   leads   to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
45,000  students  and  graduates. 
The  International  Correspondence  Schools, 
Box  KM9  Scranton,  Pa. 


$2.00 
Month 


CEDAR  POLES 

C.  H.  WORCESTER  &  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


XUC    I   BOPCCT    Ikin    DCOT    In  the  world  Is  claimed  of  the 

Int  LAnbtdl   AWU  DtOl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
■We  make  **x©  DSWPY  A RIVI.      Write  for  prloes. 


Painted  Oak 


CAR-LOT    ORDERS 
SOLICITED. 


PROMPT 
SHIPMENTS. 


Pins  #  Brackets. 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  M0. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    ^-WRITE  US. 


\A^hi*o    Cedar    Poles 

AND  STREET  RAILWAY  TIES. 

K&dYc¥rse  PE«mZO  &  SONS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  PrlceB. 


POLES 


CEDAR    POLES 

SO   TT.   to     100  FT.     A       SPECIALTY 
PILINC&      BRIDGE       TIMBERS 

CAR  MATERIAL         _     „.„„ 

JOHN  H.F0WLEP     '"'cflftrWb'^* 


-  Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.S.A. 

Manufacturer  of  Mast  Anns,  Pole  and 
Swinging  Hoods.  House  Brackets  and 
other  Specialties  for  Construction 
Work.— Catalogue  and  Prices  fur- 
nished on  application. 


I  N  U  IN/I 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
SARHR  &  CO  .  40S-4  I  4  New  Jemcy 
Railroad  Are.  Newnrk,  J\.  J. 

New  York  Office,  120  Liberty  Street. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  «5-Send  for  one. 

Mathias  Klein  &  Son. 

87-89  W.  VAN  BUREN  STREET.  CHICAGO,  ILI 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIBCULAB  AND  PBIOE8.     ' 

THE  LECLANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 
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NEW  IDEAS. 

Theoretical  and  Practical  Long  Distance  transmission 
of  sound  waves  perfected  by  Electrically  and  Mechanically 
correct  apparatus,  obtained  by  employing  the  very  best  of 
material,  ■workmanship,  experience  and  scientific  tests. 

THE   BEST  IS  THE  CHEAPEST! 

Our  guarantee  for  five  years  protects  you  from  further  experimenting  with  cheap  apparatus.) 

SWEDISH-AMERICAN  TELEPHONE  CO.,  680-682  Wells  Street,  CHICAGO,  U.S.  A. 


Correspondence 
Solicited. 


Western  Telephone  Construction  Co., 

2S0-254  S.  Clinton  St..  Chicago.  111., 


-Largest  Manufacturers   of- 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Sellable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  hy  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OB7 CATALOG.  CHICAGO,  U.  S.  A. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction    Motors — Synchronous    Motors — Rotary    Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase      System  —  Monocyclic    System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,    Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
In   the  world,   on  receipt  of  price. 

ELECTRICIAN    PUBLISHING   CO., 

610  Marquette  Building,  CHICACO. 


MODERN 
TELEPHONES! 

WHY  DON'T  YOU 

Get  the  best  Telephone  Apparatus  that  is  made?  We 
charge  you  less  than  you  are  paying  for  a  worthless  grade 
Our  instruments  are  at  the  height  of  perfection,  and 
please  both  the  American  and  Foreign  trade.  Send 
for  our  complete  catalog  of  our  different  styles  of  Tel- 
ephones and  Supplies,  and  we  can  quote  you  prices  that 
will  secure  the  trade. 

The  Modern  Telephone 
and  Supply  Co., 

56  Fifth  Avenue,    Chicago,  III. 

Reference;  Foreman  Bros.  Hanking  Co.,  Chicago. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


•ARATU! 


FOB    TBI    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO..  93  Liberty  St.,  NEW  YORK  CITY. 

Kokomo  Telephones  ^1 900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll- line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 

NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  In  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  gratis 

and  agree  to  defend,  at  our  o<vn  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleged  infringement  of 
patents  owlDg  to  the  use  of  our  Instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I900  CATALOGUE. 
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U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Drv 
Battery"  in  E.  M.  F.  (150  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.  New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

inventor  and  sole  manufacturer 
42  VESEY  STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


MDNDN ROUTE 


IS  THE  DIRECT  LINE- 
BETWEEN 

CHICAGO, 

INDIANAPOLIS, 
CINCINNATI 

LOUISVILLE 

CITY  OFFICE  232  CLARK  ST., 

~*MHT<a>    CHICAGO. 


5 


JUST  PUBLISHED. 

DYNAMOS 

A  practical  explanation  of  the  Designing", 
Construction,  Operation,  Main- 
tenance and  the 

CARE  AND  MANAGEMENT 

...OF... 

DYNAMOS, 

BY    F.    S.    HUNTING, 

Chief  Engineer   Fort    Wayne    Electric  Cor- 
poration. 


20  F  ages.  Size  7  by  10  inches,  26  Illustrations 
Pamphlet  Form. 

PRICE,     25     CENTS. 


ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marque t te  Bid g.,       Chicago. 


THE  SHORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &,  St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  ™°  Copper  Country 


j>^=>  CALUMET 
.•jTHANCOCK 

»5houghton 

^Vl'Anse 
■f^Nestoria 

rlhblcV-*,£!^|OETTE 

*  """HQ 

JB '"ON  MOUNTAIN 
J  Wausankee 

MENOMINEE 
MARINETTE 


3MILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 
City  Ticket  Office,  95  Adams  SL 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out.  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
ii  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want: 
try  this  device  on  some  of  your  toll  or  worst  lines 
and  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  1 57- 1 67  S.  Canal  St.,  CHICAGO,  U.  S.  A. 

MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  Bldg.,  Chicago. 


a 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

Wo  holes  to  dig.  Ton 
screw  them  in  the 
ground  and  there  they 
stay,  defying  up- 
rootal. 


PBACTTCAIi  AND   INEXPENSIVE. 

Six  sizes,  3i  to  12   inch  diameter. 
Others   Use   and   Endorse  Them,  Why  Not  You? 


Manufactured 
by 


PHILIP   SMITH, 

Sidney,  Ohio,  U.  S.  A. 


8  to  lis  in.  Diameter. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A PLAIN  FACT 


These  38  spools  containing  91  lbs.  of 
No.36  single  silk-covered  wire  will  cost  you 
8243netat50,  10.  10,5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  tr-idging-bell  magnets.  Tour 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8218. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218,70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEl  DUPLEX  MAGNETO).  DOES  IT  BY  MACHINERY 
138 '7ISST.  JERSEY CITT W.  c^S/S&JSXttn- 


CABLE  DISTRIBUTING 
BOARDS 


Combining  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


CROSS  CONNECTING  BOARDS. 

So  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9'^  in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $6.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing:  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

F.BISSELL&CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jabbers  of  Telephone  and  Electrical  Supplies. 
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SEND  FOR  OUR  NEW  CATALOGUE  AND  HAND  BOOK  OF 
INFORMATION.    SENT  FREE. 


We  Manufacture.    No  Middle  Man's  Profit. 

Orders  From  Supply  Houses  Solicited. 

il 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co., 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON   --RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

2Iember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


I60  Pages,  133  Illustrations,  Cloth,  Hand-Book 


'rice  $I.OO. 


Extract  from  Preface.— "This  little  book  has  no  pretension  lobe  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  is 
felt  that  there  Is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a>-e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  ibe  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  snared  to  make  it  the  best  book  of  its  ki 
everything  regarding  telephone  work  and  management.    It  con 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


The  Invention  of  the  Telephone. 

Sound     Waves.    Articulate     Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The   Bell    Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonvnl  Re- 
ceivers, Mereadier's  Bl-Telepbone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
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26. 
27. 


Carbon  Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line    Construction. 


CHAPTER  28. 
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Exchange  Working. 

37. 

Small   Exchanges. 
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Party  Lines:  The  Bridging  Bell. 
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Duplex    Telephony. 
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ony. 
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Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK,  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $L00. 

This  handbook  Is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Ck.rh  bound;   fullv   illustrated.     Price  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D. ;  12mo,  cloth,  422  pp., 
142  Illustrations.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
f3rms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  m.  Second  edition,  revised  and 
enlarged.    3bo   Dp.    288   Illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  Is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  Information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  Inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Hnsklns.    Sixth    edition.    16mo,    60    pp.     Price   25   cents. 

This  little  volume  Is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.60. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pages.    333  Illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Cary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  Information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES,    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  O. 
Allsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  Illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes, 
80  pages.    23  Illustrations.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  an'1 
History.  By  Prescott.  New  edition,  revised  and  enlarged 
795  pages.      616  Illustrations.    Price  $4.00. 

PHILIPP   REIS,    INVENTOR   OF   THE    TELEPHONE 
A  Biographical  Sketch  with  Documentary  Testimony.    By 
Thompson.    Translation    of    the    original    papers    of    the 
Inventor    and     contemporary     publications.    182    pages.    3 
plates   and   48  engravings.    Price  $3.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  Illustrations.    Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDC    CHICAGO. 


IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


March  24,  1900 


WESTERN    ELECTRICIAN 


Ball  Automatic  Engines. 


BuiitONLYby 
THE 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 
Z   BALL  ENGINE  CO.,   ERIE,   PA.,  KJ.  S. 


WHEK    YOU    SEE  A   SLACK    BELT 
IT  MAKES  YOU  TIIIXK  OF  CEIKG- 
SITRFACE.    WH¥» 

CLINC-SURFACE  MFC.  CO. 

177-182  Virginia  St.,  Buffalo,  N.Y. 


JEFFREYISCHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.  CO 

COLUMBUS.OHIO. 


M'CORWIICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holy  ok*"-  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  rind  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIRE/iENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION 
THE  WALLACE    BARNES    CO., 

>rABLis»*i> /fry  BRISTOL,    CONN.,   U.S.A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  SI  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


reg.trade  MARKS    THE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 
?AvfLi,3i<MfJ-  — DELTA  METAL — 

/\\  CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  and  SoleMakers  in  the  U.S. 


A  VALUABLE  NEW  WORK. 


ELECTRICIANS'    HANDY=B00K 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M.,  Teacher  of  Electricity,  Brown  University, 

Providence,  R.  I. 

Compiled  by  IS.  T.  BI  BIER.  2d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  Sylvanus  P.  Thompson,  Kapp,  Allsop,  Munroe  and  Jamieson, 

Watson,  Bottone,  Bonney,  Watt,   Poole,  Trevert,  Masklns, 

riorrow  and  Reid,  and   others. 

This  hook  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  InsulatiDg 
Materials  and  Varnishes,  Electro-Plating  Solutions,  etc.  Tells  how  to  make  Electric  Batteries. 
Bells,  Telephone,  Motors,  Dynamos,  Induction  Coils,  Influence  and  Static  Machines,  °tc.  (iive^ 
formulae  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  many 
Rules,  Tables,  Data,  etc.  In  fact  It  is  almost  a  complete  cyclopaedia  of  Electricity.  It  is  neatij 
bound  and  of  a  convenient  size  to  be  carried  in  the  pocket  for  handy  reference. 

ITENTS. 


History. 

Theory. 

Measurements.    (Electric  and  Magnetic.) 

Electric  Batteries. 

Electro-Chemist ry  and  Metallurgy. 

The  Telegraph  and  Telephone. 

Dynamos  and  Motors. 

Management  of  Dynamos  and  Motors. 


Contains  over  four  hundred  and  fifty  pages  and  many  illustrations 


PART 

9.    Electric  Lighting. 
Transformers. 
V.  iring  for  Electric  Power. 
"Wiring  for  Bell  Fitting  and  Gas  Lighting 
Electric  Railways. 
Miscellaneous. 
Useful  Tables. 
Logarithms. 


10. 


16. 


PRICE,    CLOTH,    ONLY   $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,      510  Marpette  Blflg.,     CHICAGO 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    ^Diagrams, 

By  William  A.  Wittbecker. 


Price  in  Paper,  555  Cents. 
Price   in  Cloth,  50  Cents. 


THE  growing  demand  for  simple  electrical  ap 
paratus  in  dwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  instructious  whereby 
any  person  without  a  previous  knowledge  of  elec- 
tricity may  he  enabled  to  undertake  their  suc- 
cessful installation,  has  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  tlu 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  hut  to  the  person  who  is  seeking 
tor  information  that  will  assist  him  in  increasing 
his  daily  earnings  this  little  volume  is  addressee 
The  information  given  is  above  all  else  practi 
cal,  and  with  a  close  observance  of  the  direction.- 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  he  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5 1 0  Marquette  Bldg., 

CHICAGO. 


AMERICA'S  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


AND 

ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CH ICAGOnd KANSAS  CITY, 

CHICAGO ano  ST.  LOUIS, 

CHICAGO  and  PEORIA, 

ST.LOUISanbKANSASCITY- 


Through  Pullman  service  betw 


HOT  SPRINGS, Ark.,  DENVER.Colo. 
1    '    TEXAS.  FLORIDA.UTAH. 
g,    CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion  of 
which  can  he  made  over  the  Chicago  &  Alton,  It  will 
pay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees. . 


JOS.  DIXOJT  CRUCIBLE  CO., 


Jersey  City,  X.  J. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.     Flexible    Cloth   Binding.     Size  of  Type  Page 
5  1=2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  3,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 

DYNAMOlbltblNG, 

With  detail  drawings  and  instructions  for  winding. 
driving  correct  sizes  of  wire,  dimensions  of  iron,  etc. 
Also  diagram  for  house  wiring 


BY    l_.    C.    AT-WOOD. 

Profusely  illustrated.     Size  of  page,  10x8  inches.    Price,  83. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  winding  are  taken  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems." — From  Preface. 

Pronounced  to  be  a  practical  act  complete  work. 

Sent  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING 

SUITE  5IO  MAHOUETTE  BUILDING,  CHICACO, 


CO,, 
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Westinghouse 

Integrating  Wattmeters 


For  Single-Phase  and  Polyphase  Circuits, 


|frgTTHCH0OSEELEC.4MFfi.C, 


glNOLE  DHASE 


SINGLE-PHASE  WATTMETER. 


POLYPHASE  WATTMETER. 


Westinghouse  Electric  &  Mfg.  Co., 


PITTSBURG.  PA. 


Ail   Principal  Cities  in 
U.  S.  and  Canada. 


The  British 

Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 

London,  England* 


March  24,  1900 


WESTERN    ELECTRICIAN 


The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED   BY  THE 


Colonial  Electrical  Co. 


THE  NEW  HOUR  OF  THE  CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at-Young&town,  Ohio. 


RAVENNA,  OHIO. 


NONA/     READY ! ! 

Western  Electrician's 

LAMP  LIGHTING  SCHEDULE 


MOONLIGHT  SYSTEM  FOR  1900. 


Liberal  Discount  if  Ordered  in  Large  Quantities. 


lPRICE,   lO   CENTS. 


ELECTRICIAN     PUBLISHING    COMPANY, 

5IO    Marquette    Building,   Chicago. 


WESTERN-    ELECTRICIAN' 


WHAT  HAVE  YOU  TO  MAKE? 
First-Class,    Prices  Rea- 

SPIES  &  COMPANY, 

H7-09   w.  Van   Buren  St  ,  Chic.iuo,  III. 


IKNT. 

'  HER 
JEST. 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND  SHADES. 

CATALflfillF    Nl)    7  has  J""' DBen  Issued  and  will  be  mailed 
n"wilxtur"slii      '       upon  request.    It  shows  a  uumber  ol 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc 

Discount 
to  Dealers   .... 
Address,  FAHIES    MFO.    CO.,   Deoatur,    Illinois. 


General  Incandescent  Arc  Light  Co. 

G  BRANCH  OPFICE8   IN  ALL  LARCE  CITIES.  ■ 

572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK.  I 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  I 

■  ™c*\G°JZZ<<&-„«        MARTIN  .1    1NSIIII  fill  ■  ■ 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.       Free  samples  and  net  price  sent  on   application. 

ItlSC. 

BURT  &.  TOBEY.  new  Bedford,  mass. 

VULCANIZED  FIBRE. 


Highest  grades  for  electrical  insulation  and  mrrhanical 
tubes,  rods  and  special  shapes.    Catalogues  and 


insheeh, 
on  applkatlom. 


VULCANIZED  FIBRE  CO.,    -    Wilmington, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBLKt. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guardi, 
and  Packings.    Patent  Insulating  Cleats. 


MANTJFACTTJRKD  BY 


THE    KARTAVERT  MANUFACTURING  CO.,  Wilmington,   D«, 


1  Black  Diamond  File  Works  g 

Zn  Kst.  IMS.  lae.  IBM.  ?J 
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» 


1  G.  &  H.  BARNETT  COMPANY,  * 

J]  PHILADELPHIA,  PA.  £ 


IN 


.. 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich., U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  Ene.-Wm.  Key,  11  Queen  Victoria 

St      l 
Paris,"  France—  E.    H.    Cadlot.    12   Rue   St 

Georges. 
Glasgow,      Scotland— Wm.      Key,      Oentral 

Chambers.  108  Hope  St. 
Yokohama,    Japan— Kagnall   &    Hllles. 
Ottawa.  Ont.— Ahenrn  &  Soper. 

rl<— Western  Electric  Co. 
Philadelphia— Sawyer  Electric  Co. 

Minneapolis— Roberts 


E3   »»v   I 

Washington— Royee  &  Marean. 
Wilmington— Oarrett,  Miller  &  Oo. 
Denver— Thos.   H.   Smith. 
Milwaukee— Itohn  &  Meyer. 
Chicago— Western  Electrlo  Co. 
—Central   Electric  Co. 
St.  Louls-M.   M.  Buck  Mfg.  Co. 

—Southern  Electrical  Supply  Oo. 
Boston— Smith  &  Anthony. 
South    Bern!.    Ind.— Mlller-Knoblock   Co. 
Heating  4  Vent.  Co. 


STURTEYAFT 
ELECTRIC  TANS 


In  loo  types  and  sijes. 
Special  designs  ferrequirements. 
We  build  both  fan  and  motor. 
Send  for  Bulletin  H . 


fe* 


«!=>> 


*»2ft 


B.F.STURTEVANT  CO.UOSTON 

AEW   YOIIK  ■  l-HILAllELPHIA  •   llHCAtiO    •   LONDON- 


$3  per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing Comjmny,  Chicago. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 
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IIUIDI     CY  INSULATED 

llwlf^LiEiA.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

ER" -"JM""  *f ENT'    Simplex  Electrical  Company, 

onadnock  Block,  CHICAGO.  75-81   Cornhlll,  BOSTO  N,  MASS. 


WESTERN   SELLING  AGENT, 

H.  R.  HIXSON, 

I  !37Monadnock  Block,  CHICAGO 


1S8»— Pari*  Exposition, 
Medal  for  Rubber  Insolation. 

1893-World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STANDARD  FOR 

BITRRFR  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "p^r  Wires. 
THE  OKONITE  CO,  Ltd. 

Manager.     253  Broadway,  New  York. 


Wlllard  L.  Candee. 
H.  Durant  Cheever 


Geo.  T.  Manson,  Gen'l  Sunt 
W.  H.  Hodgins.  Secy. 


MORE 

kCrown"Rail  Bonds 

Arc  In    use  thrtn   all   other   styles  of  Rail   Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MO  EN  Dept., 

American  Steel  k  Wire  Co., 

The  Rookery,  CHICAOO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND   FIRE    ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JOSTESBOBO,  IND. 

The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AJTO  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL "  HOARDS,    SWITCHES,  HTC 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Yt  to  50 horsepower. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
The  Hobart  Elec.  Mfg.  Co..  Troy,  Ohio. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


NEW  MONITOR  BELL. 


Contact  Sp  ing  Cannot  Turn. 
Binding  Posts  Cannot  Turn. 
Gong  Cannot  Turn. 
Heavy  Brass  Gong. 
Double  Magnets. 

Huebel&  Manger/" 


BROOKLYN. 
N.V. 


c.  n». 


SPI^ITDO  RH>, 

Medical  Colli. 
Spark  CdU. 
17-27  Vandewater  St.,  Hew  fork. 


X-Ray  Colls, 
Telephone 

Colls. 


~      MAKERS  OF     Af  ■  ,  „j\  "■■""  ■" 

LEATHER  CKS    MILL 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  tbe  re- 
sult of  patient  inquiry  and  careful 
study  of  ihe  requirement!  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  tbe  system  used. 


OFFIC"  AND  FACIOUV 

67-69SOUTrl   CANAL    STHEET. 

CHICAGO.ILL. 

NEW0RLEAN5  5T.L0UI5  MEMPHi: 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


PLATINUM 


[iav  SI5.0O  per  ounce  for  scrap  platinum-     Old  incandescent    lamp   bases    nought.     Semi 
i  and  offer  will  follow  by  return  mail.    Platinum  sheet  ami  wire  for  sale. 
GOLDSMITH  BROS..  63  and  65  Washrngton  Street.  Chicago. 

Refiners  and  Assayers.  Works.  58th  ana  Throop  Streets 


EAGLE  ELECTRIC  WORKS, 


MANUFACTURERS  OF 


Direct-Current  Dynamos  and  Motors. 

Bipolar  from  i  kilowatt  to  40  kilowatts.  Multipolar,   5  kilowatts  to  100  kilowatts. 

MAIN  OFFICE,  124  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.    321   Dearborn  St.  DAVENPORT  OFFICE,  325  Brad*  St. 


114-120  William  St, 


Illuminated  Dill 
Station  Instruments' 


These  Instruments  are 
based  upon  the  same  gen- 
eral principle  and  are  just 
•a  accurate  as  our  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bnt  are  much 
larger,  and  the  working 
parte  are  inclosed  in  a 
neatly  designed,  dust-proof 
cast-iron  case  which  effect- 
ively shields  the  instru- 
ments from  disturbing  in- 
fluences of  external  mag- 
netic fields.  Weston  Standard  Illuminated 

BfcRLIN— European  Weston    Llec  D,    ,  pot£ntial  Indicator, 

trtcaUnstrument  Co.,  Kitteratrasse  Style  B.         "Flush  Type." 

Mention  the  Western  Electrician  when  writing 


Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating ana  Direct  Current 
Circuits. 

Our  portable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  moat  relia- 
ble, absolute  standards  for 
Laboratory  use, 
LONDON.— Elliott   Ero3..   No.    UN 
St.  Martina  Lane. 

for  catalog 


HOLOPHANE  GLASS  CO 


.  I  Broadway, 

J        NEW  YORK,  N.  Y. 

Maaofacturtrsof  COMPOUND  PRISM  GLOBES  AND  SHADES,  aUara„ieedio8i™ 

"Mailmum  Light,   Complete  Diffusion. 
Minimum  Cllare." 

Fordlreelinpand  diiruslng  all  kinds  of  light. 
Send  tor  catalogues  and  panj|ihlet«. 
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ImprriaJ  PJsnl  Co..  St.  Louis,  no. 

WE    DESIGN 

AND 

BUILD 

COMPLETE 

ELECTRIC  POWER 

PROPERTIES. 


WHAT  WE 

HAVE 

DONE 

FOR 

OTHERS 

WE 

CAN 

DO 

FOR  YOU. 


WHEN  WE 

BUILD 

A 

COMPLETE 

PLANT 

WE 

GUARANTEE 

ITS   ECONOMY 

AS  A  WHOLE. 


NOW  READY! 

Arnold  Bulletins 

No.  1 — Describes  the  Chicago  &  Milwaukee  Electric  Railway. 
No.  2— Describes  the  Plant  of  the  Imperial  Electric  Light,  Heat 
and  I  St.  Louis. 

SEND  FOR  THEM. 


Plant  of  Chicago  &  Milwaukee  Eleciric  Railway. 

Uses  "Arnold  System*'  and  Arnold  Magnetic  Clutches. 

Entire  Road  Designed  and  Built  by  Us. 


Plant  of  Chicago  flreat  Western  R.  R.  Shops  at  Oelweln,  la. 

Designed  and  Built  Complete  with  the  Electrical  Equipment  and  Heating  System 

by  the  ARNOLD  COnPANY. 


"Arnold  System," 
Chicago  Board  of  Trade. 


Plant  of  Imperial  Co.,  St.  Louis,  flo. 

Built  Complete  by  the  Arnold  Company. 

Uses  "Arnold  System"  and  Arnold  Magnetic  Clutches. 

Arnold  Electric  Power  Station  Co., 

Engineers  and  Contractors, 
Suite  1540  Marquette  Bldg.,        CHICAGO. 


Arnold  Magnetic  Clutch. 

WE  BUILD 
THE 

ARNOLD 
MAGNETIC 

CLUTCH. 

IF  YOU 

ARE  ABOUT 

TO  BUILD  A 

POWER  PLANT 

OR  AN 

ELECTRIC 

ROAD 

LET  US 

SUBMIT 

A 

PROPOSITION. 


WE  FURNISH 

THE  PARTS  OF 

THE 

"ARNOLD  SYSTEM" 

CONNECTING 

ANY  MAKE   OF 

ENGINES  AND 

GENERATORS. 


"Arnold  System," 
Chicago.  Electric  Traction  Co. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery — to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


Now  York,  100  Broadway.       Boston,  60  State  Street.       Baltimore.  Equitable  Building. 
Chicago,  Marquette  Building.      San  Francisco,  The  Parrott  Building. 


19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


IM  BOWERS 

MANUFACTURING  COMPANY, 

MOCADORE,  OHIO. 

Manufacturei-fl  of  Vitrified  Clay,EIectric- 
al  Wiring:  Tubes,  Knobs,  Clear-  and 
Clay  Specialties.  Prices  and  Samples 
cheerfnllr  rnrnlshed. 


This  Trade=MarkR0S 

—  Branches,  Edison  Cut-Outs 

S«  Guarantees  Satisfaction 

Switches,  etc. 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS. 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE   UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers,    Founders,   Machinists, 
CHICAGO,  U.  S.  A. 


Tel.  3346  3Slh  St. 


*  CARY  SPRING  WORKS,    7j 

£  2i0  and  242  West  29th  St. ,  S 

New  York  City.  /_ 

V 

Y.i::'::5c-.urers  of  a» 

iH  WIRE   and    SPRINGS      / 


I  The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Go., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 

Toiuphon.,  136  oortluidt.         Jtheostats  and  Brushes. 


i  SUPPLIES  FOR  FLECTRICIANS. 

4    We  buy  all  our  goods  at  SHERIFF'S  AND  RECEIVER'S  SALES-TRUSTEE'S  Ca^nnrl.U^nH   I  AothoK   Raltinri 

♦    SALES-ASSIGNEE'S  AND  MANUFACTURER'S  SALES.    We  offer  you  ex-  OCUUIIU    fldllU    LCdlllUr    DtMMMlJ. 


We  buy  all  our  goods  at  SHERIFF'S  AND  RECEIVER'S  SALES-TRUSTEE'S 
SALES-ASSIGNEE'S  AND  MANUFACTURER'S  SALES.  We  offer  you  ex- 
cellent opportunities  to  save  money,  by  buying  your  supplies  of  us.  OUR 
MAMMOTH  PLANT  at  West  35ih  and  Iron  Streets,  Chicago,  is  situated 
about  five  minutes'  ride  from  the  Union  Stock  Yards,  and  Is  a  veritable 
MINE  OF  SURPRISES.    It  will  pay  you  to  call  on  us. 

DO  YOU  NEED  ANY  ELECTRICAL  SUPPLIES? 

Will  you  need  any  Electrical  Supplies  some  time  in  the  future?  If  so,  write  at  once 
forourprices.  ASK  FOR  CATALOGUE  No.  1  56.  We  also  publish -THE  MONTHLY 
BULLETIN" — a  journal  for  wise  buyers.     Is  your  name  on  our  mailing  list? 

Chicago  House  Wrecking  Co., 

WEST  35TH  AND  IRON  STS.,  CHICACO. 


This  belting  is  all  second-hand,  hut  guaranteed  as  good  as  new  for  use.    We  make  this  a 
cialty.    Compare  our  prices  with  new. 


Width 
Inches 

114- . 

1*4-. 

1%-- 

2  .. 
2'4- 
2M.. 
23f.. 

3  .. 
3H-- 
3K  . 
W-- 

i    .. 


Price  per  ft. 
Single  Thick 


9c 
10c. 
lie. 

12C 
.13c. 
.14C.. 
.15c.. 
.17C. 


Price  per  ft. 
Double  Thick 

6C 

8c 

10c 

14C 

16c 

18C 

20C 

22C 

24C        _ 

2«C 

28C  ■ 

30C 

34c 


Width 

Inches 
5    .. 
514.. 

6 

6y.... 

7   -.. 


9 
10 
11 
12 
13 
14 


Price  per  ft. 

Single  Thick 

19c... 

21c 

23C 

27c 

31C     .. 

35C... 

39c... 

43C... 

47c 

510  $1.02 

55C 1.1 

60C 1.2 


Price  per  ft. 
Double  Thiok 
38c 

42: 

46C 

54c 

C2c 

70C 

78c 

86C- 

940  . 


15-lnch  Double  Leather,  per  foot 

16    "  •'        •    "  "       

18    "  "  "  "         


.U.19 
.  1.28 
.  1  40 
.    1.95 


These  Prices  are  Strictly  Net  Cash. 


26-inch  Douhle  Leather,  per  foot $>.23 

30   "         "  "  "        345 

40    "  ".  •'  "  3.75 

Prices  on  Larger  Sizes  on  Application. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co . .  x 

American  Battery  Co x 

American  Dist.  Steam  Co.  vii 

Amer.  El.  Specialty  Co....  ili 

Amer.  El.  Telepb.  Co xiv 

American  Elec.  Works. ..  xi 

Amer.  Rent.  &  Ltg.  Co. ..  xvi 

Amer.  Steel  A  Wire  Co. ..  i 

Amer.  Wov.Wr.  Brush  Co. 

Arnold  El.  Power  Sta.  Co.  ii 

AshmoreA  Co.,  E.  M....  xvi 

Bain,  Foree x v 

BakerACo xiil 

BallEngineCo xix 

Barnes  Co. ,  Wallace six 

Barnett  Co.,  G.  A  H xxii 

Bates  A  Bro.,  D.  L xi 

Baux.F.  A xii 

Becker  Bros xi 

Belden-Larwill   Elec.    A 

Mfg.  Co xxii 

Berthold  A  Jennings  —  xiii 

Besly  ACo.,Chas.  H xxii 

Bissell  A  Co.,  F 

Bossert  El.  Const.  Co i 

Bowers  Mfg.  Co ili 

Brady,  T.  H xiil 

Bryan  A  Humphrey xv 

Burnley  Batt.  A  Mfg  Co.    

Burt  A  To  bey xxii 

Butler-Taylor  Co xiv 

Carbolinenm  Wood  Pr.  Co.  ■ — - 

Cary  Spring  Works ill 

Central  Mfg.  Co xiii 

Central  Tel.  A  El.  Co xv 

Chicago  B*ltlng  Co 1 


Chicago  Edison  Co i v 

Chic.  Fuse  W.  A  Mf g.Co. . .  xix 

Cbic.House  Wrecking  Co.  iii 

Chicago  A  Alton  R.  R....  xix 

C..M.  &St.  P.  R.R xix 

Clay  Elec.  &  Mfg.  Co xi 

Cling- Surface  Mfg.  Co —  xix 

Colonial  Electric  Co xxi 

Colorado  Lamp  Co xi 

Couch  A  Seeley  Co 

Cutler-Hammer  Mfg  Co..  xvi 

Cutter  Elec.  &  Mfg.  Co ... .  i 

Davis  AStitt  Co xiil 

Dearborn  Drug  &  Ch.  Co.  ix 

Diamond  Meter  Co i  v 

Diehl  Manufacturing  Co.  viii 

Dixon  Crucible  Co.,  Jos.,  xix 

Eagle  Electric  Works i 

Eagle  Paint  &  Var.  Wks. . .  x 

Eastern  Elec.  Cable  Co.. . .    

Edison  Decorative  A  Min- 
iature Lamp  Bept x 

Edison  Mfg.  Co xvi 

El.  Eng.  Inst.  Corr.  Inst.    

Electric  Appliance  Co  —  x 

Electric  Storage  Batt.  Co.  iii 

Electrician  Pub.  Co xviii 

Emerson  El.  M  fg.  Co xi 

Ericsson  Telephone  Co . . .  i 

Eureka  Elec.  Co xv 

Faries  Mfg.  Co , 

Farr  Tel.  &  Con.  Sup.  Co.    

Federal  Battery  Co v 

Foote,  Pierson  A  Co x 

"For  Sale"  Advs xii 


Ft.  Wayne  El.  Wks.,  Inc..  viii 

Fowler,  John  H xiii 

Franklin  Eng.  A  Elec.  Co.  

Fuller  Co.,  The 

Gar  Ion -Daniels  Co vi 

General  Electric  Co iv 

General  Elec.  Repair  Co . .    

Gen'l  Incandescent    Arc 

Light  Co xv 

General  Inc.  Lamp  Co....    

Goldsmith'Bros i 

Gordon  Battery  Co xv 

Great   Western  Smelting 

&  Refining  Co 

Gregory  Electric  Co xii 

Hamlin,  Geo.  R xv 

Hart  A  Hegeman  Mfg.  Co.  ix 

Hazard  Manufacturing  Co. 

Hill,  W.  S.,  Electric  Co...    

Hobart  Elec.  Mfg.  Co 1 

Hodge- Walsh  El.  Eng.  Co.  xii 

Holmes  Fibre-Graph.  Co.   

Holophane  Glass  Co 1 

Huebel  A  Manger I 

Illinois  Insulated  Wire  Co.  ix 

Indiana  Rub.  &  Ins.  W.  Co.  i 

Internat'l Cor.  Schools.  xv 

Iron  Clad  Resistance  Co..  xii 

Jeffrey  Mfg.Co xvii 

Johnston,  Thos.  J xi 

Kans.  City  A  So.  Lum.  Co.  xiii 

Kartavert  Mfg.  Co 

KeUey  A  Son,  Benj.  F....    

Kentucky  Electrical  Co. .    xvi 

Klein  A  Son,  Mathias xiii 

Kokomo  Tel.  A  El.  M.  Co.      xiv 


Kusel,  D.  A.,  Tel.  A  Elec. 
Mfg.  Co xv 

Leather  Preserv.  M.  Corp.    xix 

Leavitt,  R.  H xiii 

Leclanche  Battery  Co —     xiii 

Leffel  &  Co.,  James xiii 

Lindsley  Brothers  Co xiil 

Link-Belt  Machinery  Co.        iii 
Little,  O.  C.  Pulley  Coafg 

Co , xxii 

Lombard  Water  Wh.  G.Co.      xi 

Magers,  J.  B xiil 

Major,  A xix 

Major's  Cement xix 

Manhattan  Elec.  Sup.  Co.  

Manross,  F.  N xxll 

Matthews  A  Bro.,  W.  N..    

McFell  Electric  Co xvi 

Mclntire  Co. ,  The  C xv 

McLennan*  Co.,K x 

McRoy,  JohnT x 

Meyrowitz,  E.  B 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

MononR.  R xix 

Munsell  A  Co. ,  Eugene ...  x 

Murray  &  Co.,  Ja6.  J 

National  Carbon  Co 

National  India  Rubber  Co.  — <- 

Naugle,  Holcomb  A  Co xiii 

New  York  Insul.  Wire  Co.      ix 

Noblett,  E.  J xiii 

Non-Polarizing  Dry  Bt.Co.       x 
Northern  Elec  Mfg.  Co. . .       ix 


OkoniteCo.,  The.. 


PaisteCo.,H.  T iii 

Paragon  Fan  A  Motor  Co.    

Partrick,  Carter  AWllkins. 

Pennell,  Arthur xl 

Perri20  A  Sons xiii 

Peru  Elec.  Mfg.  Co xii 

Phillips,  Eugene  F xi 

Phillips  Ins'd  Wire  Co....  xi 

Phoenix  Glass  Co 

Phosphor- Bronze  S.  Co..  xix 

Pringle,  Wm.  T 


Queen  A  Co I 

Reidy,  J.  J xiil 

Relslnger,  Hugo 

Riley  Bros xl 

Robertson  A  Sons,  Jas.  L.  xi 

Roche,  William xv 

Rockwood  Sales  Dept xxl 

Roebllng's  Sons  Co,,  J.  A.  xi 

Roth  Bros.  &  Co x 

Sargent  A  Lundy 

Sawyer-Man  Elec.  Co xx 

Schiff,  Jordan  &  Co xvi 

SchwalmCo.,  Geo.  F xii 

Shelby  Electric  Co i 

Shultz  Belting  Co 

Siemens  A  Halske  Electric 

Co.  of  America vll 

Simplex  Elect'al  Co.,  The,  1 

Smith  Co.,  S.  Morgan. . .  xxii 

Smith,  Phillip xv 

Speer  Carbon  Co 

Spies  A  Company xxii 

Splitdorf.C.  F 1 

Spon  A  Chamberlain x  i 


Sprague  Electric  Co xiv 

Standard  Tel.  A  El.  Co...  xiv 

StandardUnderg.CableCo.   

Sterling  &  Son,  W.  C. xiii 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The  xvi 

Stewart  Electrical  Co xii 

Stilwell-Kierce  A  Smlth- 

ValleCo xii,  xiii 

Stow  Mfg.  Co xix 

Stromberg- Carlson      Tel. 

Mfg.  Co xiv 

Sturtevant  Co.,  B.  F xxii 

Swedish- American  Tel.  Co.  xiv 

Texas  Arm  A  Pin  Co xtli 

Therien  Tool  Works xv 

Torrey  Cedar  Co. xiil 

United  Corresp.  Schools,  xix 

Valentine- CI  ark  Co xiil 

Varley  Duplex  Magnet  Co.  xv 

Vought.M.I x 

Vulcanized  Fiber  Co xxii 

Wagner  El.  Mfg.  Co ix 

Walsh's  Sons  A  Co xii 

Warner  Electric  Co.,  The  xv 

WarrenEl.  A  Spec.  Co....  v 

Warren  Elec.  Mfg.  Co xvi 

Western  Electric  Co vil 

Western  El.  Supply  Co...  xvli 

Western  Tel.  Cons.Co....  xiv 
Westlnghouse  Electric  A 

Manufacturing  Co ... .  xx 

Weston  Elect'cal  Inst.  Co.  i 

White,  S.S.,  Dent.  Mfg.Co.  

Worcester  A  Co.,  C.  H xiil 


For  Classified    Index   of  Adv^rtleemonte   S«>o    PaffoVI. 


WESTERN    ELECTRICIAN 


March  31,   1900 


FOREIGN  AND  DOMESTIC 


WHITE     fs-OR      PRIOES. 


CHICAGO  EDISON  COMPANY, 


139    ADAMS    STREET, 
CHICAGO. 


———a——— ———————— —————— —— — — ——————— — — — • 

THE  GENERAL  ELECTRIC  COMPANY'S 


SERIES  ALTERNATING  STREET 
SYSTEM,  ENCLOSED  ARC 

LAMPS  AND  SERIES  INCANDES- 

CENTS  ON  THE  SAME 

CIRCUITS,  6,6  AMPERES. 


Arc  or  Incandescent  Lamps  may  be  used  according  to  the  requirements  of 
each  location  and  both  run  on  the  same  circuit.    Write  for  information. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 


Sales  Offices  in  all  Large  Cities. 


Chicago  Office,  Monadnock  Building. 


SCHEEFFER   RECORDING  WATTMETERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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DIRECT-CURRENT 

OESKw 
CEILING 

FANS. 


Cut  or  la-inch,  HO-Y.  Desk  Fan,  Open  Field  Type  witli 
pollened  brass  hoods  and  Held  covering,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOEEOWTNG  SIJPPEY  HOUSES 

1.   Stanley  &  Patterson,  33-3-1  Franlsfort  St.,  aiew  York.BJ.Y. 

3.    Western  Electrical  Snpply  Co.,  10-13  Xorth  9th  St.,  St.  I-ou  is.  Mo. 

3.  Illinois  Electric  Co.. 339 aladison  St., Chicago, III. 

4.  Vallee  Bros.  A   Co..  685  Arch  St.,  Philadelphia,  Pa. 

5.  Prank  II.  Stewart  &  Co.,  35  Worth  7th  St.,  Philadelphia.  Pa. 

6.  Electric  Snpply  &  Mfg.  Co..  03  Public  Square,  Cleveland,  Ohio. 

7.  The  Devere  Electric  Co.,4:M>  Plnm  St.,  Cincinnati,  O. 

8.  Donbleday-Hill  Electric  Co.,  535  Wood   St.,  Pittsburg,  Pa. 


Cut  or  16-inch  \V;ill  Fan,  game  finish  as  12-lnch  and  having  a 
swivel  Joint.  By  simply  turning:  a  handle  this  Fan  can  be  ad- 
Justed  to  blow  air  up,  down  or  on  either  side. 

ABE  AGENTS  FOR  PEERLESS  FANS: 

9.   ,1  alius  Andrae  &  Sons  Co.,  385  w.  Water  St.,  Milwaukee,  Wis. 

10.  H.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling,  H.Va 

11.  Electric  Snpply  &  Const.  Co.,  80  E.  Gay  St..  Columbus.  O. 
13.    Varney  &  McOnat,  185  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  W.  G.  Kagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  134  So.  Jefferson  St.,  Peoria,  III. 

15.  Elect.  Snp.  &  Eng.  Co.,  311  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


!« 
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For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


DEALERS 


SAl,  AMMOSIAC. 


FEDERAL  SALT. 


FEDERALITE 

(  PAT  E  IM  T  B  D.) 


MADK  BV 


THE  FEDERAL  BATTERY  CO., 

II  Pine  Street,  New  York. 


SOLD  IN   BULK  ONLY. 


CHEAPER  AND   BETTER  THAN  SAL  AMMONIAC   IN    BATTERIES. 
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YOU  DON'T  HAVE  TO  USE  ANY  MORE 

BARTON  LIGHTNING  ARRESTERS 

Than  you  do  any  other  make  to  receive  perfect  results.  In  fact,  the  small  air-gap  and  low-re- 
sistance discharge  path  through  these  devices  give  you  more  protection  at  a  lower  price  than 
you  can  obtain  by  the  use  of  other  devices  that  do  not  last  as  long. 

By  limiting  the  flow  of  normal  current  with  a  non-induction  resistance  and  opening  the 
circuit  in  two  places  after  the  discharge  we  are  enabled  to  use  this  SMALL  AIR-GAP. 

Our  new  catalogue  shows  the  different  styles  in  which  these  Arresters  are  made, and  will  be 
sent  on  request. 

CARTON-DANIELS  COMPANY,  Keokuk,  la., U.S. A. 


Anchor*  Tel.A  Tel.  Pole). 

Smith.  Pblllp. 
Annunciators. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supplv  Co. 

Partrick.  Carter  &  wfllcint. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-t-arwill  El.  A  Mf.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory-  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Wes'ern  Electric  Co. 

We- tern  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfe.  Co. 
Babbitt  Met'I  and  Solder. 

Gr.  western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Edison  Mrg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gordon  Battery  Co. 

Leclancne  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  E'ect.  Supply  Co. 

White.  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Electric  Appliance  Co. 

Buebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  WIlkln9. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belt  Ink;  Co. 

Cline-Sunace  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

FuUer  Co.,  The 

Sturtevant  Co.,  B.  F 
Books,  Electrical. 

Electrician  Publishing  Co. 

Spbn  A  Chamberlain. 
Brushes. 

Amer.  Wov.  Wire  Brush  Co. 

Becker  Bros. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Mbre-Grapblte  Co. 

Wes'ern  Elect.  Supply  Co. 
BruNh  Holders. 

Ciav  Electric  A  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  El«-c.  Supply  Co. 

Partrlck,  Carter  A  Wllklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
CableH. Electric  (See  Inf- 
lated Wlres),<Jopper,Hheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Chicago  Insulated  Wire  Co. 

Eastern  Electric  Cable  Co. 

General  Electr'cCo. 

Manhattan  Kite.  Supply  Co. 

New  York  Inn.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 
Carbons,Polnts  *  Plates 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carhon  Co. 

Relslnger,  Hugo. 

Schlff,  Jordan  A  Co. 

Speef  Carbon  Co. 

We-tern  E1«ct.  Supply  Co. 
CatttingH  (Iron.) 

smith  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Itelt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  &  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 


CLASSIFIED   INDEX  OF   ADVERTISEMENTS. 


Coils  and  Magnets. 

Splltdorf,  C.  F. 

Varlev  Duplex  Magnet  Co. 
Compound. 

AshmoreA  Co.,  E.  M. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Eiect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

MclntlreCo.,  The  C. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

.McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Both  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Ft,  Wayne  Elec.  Wks.,  Inc. 

Gener»l  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestinghouseElec.A  Mfg.Co. 

Copper. 

Besly  &Co.,Cba9.  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bealy  A  Co.,  Chas.  H. 

Chicago  Fdlson  Co. 

Chicago  Insulated  Wrire  Co. 

Electric  A  ppliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The 

Partrlck.  Carter  A  Wllklns. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Correspondence  Schools 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
Cross-Arms,     Pins     and 

Brackets.     - 

Brady,  T.  H. 

Carbolineum  Wood  Presv.  Co. 

Central  Mfg.  Co. 

Electric  Appliance  Co. 

Fowler,  John  H. 

Kans.  City  A  So.  Lumber  Co. 

Lcavitt,  R.  H. 

Magers  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle,  HolcombACo. 

Texas  Ann  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Foote,  Plerson  &  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  \rc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Hill.  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

Patste  Co.,H.  T. 

Peru  Elec.  Mfg.  Co. 

Schlff,  Jordan  A€o. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Wagner  E'ec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 


Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Baux,  F.  A. 

Diehl  Manufacturing  Co. 

Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Genera]  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Hallways. 

Arnold  El.  Power  Station  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wrestlnghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Bryan  A  Humphrey. 

Hodge-Walsb  Elec.  Eng.  Co. 

McF*ll  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wits.,  Inc. 

Foote  Plerson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Paiste  Co.,  H.  T. 

Partrlck,  Carter  A  Wllklns. 

Queen  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WrestInghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Burt  A  Tobey. 

Clay  Electric  A  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Mclntlre  Co..  The C. 

Partrlck,  Carter  A  Wllklns. 

Prlngle,  Wm.  T. 

Spies  A  Company. 

Therlen  Too]  Works. 

Western  Elect.  Supply  Co. 
Electro- Plating  Mach'y- 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Elevatorw-tonveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Llghi  Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 


Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  EL  &    Conib'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Mclntlre  Co.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WireA  Mfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting.  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplies. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Electric  A  ppliance  Co. 

Foote,  Plerson  A  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec;  Mfg.  Co. 

Schlff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supplv  Co 
GoVnors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lump. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Beceptacles. 

Major,  A. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Chicago  House  Wrecking  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Plerson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co., The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wllklns. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schlff.  Jordan  A  Co. 

Simplex  Electrical  Co.   1 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western' Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables -Magnet  Wirew. 

American  Electrical  Works. 

American  Steel  A  Wlre.Co. 

Chicago  House  Wrecking  Co. 

Eastern  Electric  Cable  Co. 

Electric  A  ppliance  Co. 

General  Electric  Co. 

Jlazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Partrlck,  Carter  &  Wllklns. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 


.Lamps,  Incandescent. 

Chicago  Edison  Co. 

Colonial  Electric  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Butler-Taylor  Co, 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  WTks..  Inc. 

Garton-Danlels  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  a  Son,  Mathlas. 

Reidy,  J.  J. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Writs.  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
Of  America. 
Mica. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Cling -Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  ACo.,Cbas.  H. 

Phosphor  Bronze  Sm.Co.  ,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  AStittO). 

Fowler.  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The, 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  s.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smlih  Co,,  S.  Morgan. 
Refiners. 

Great  Western  Smelting  and 
Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re-  Winding—  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Spies  A  Company. 


Westlnghouse  El.  &  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 

Second-Hand  Maclry. 

Baux,  F.  A. 

Chicago  House  Wrecking  Co 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wllklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace, 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes.  Insulating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  A  Co.,  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Plerson  A  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,D.A.,Tel.AEl.  Mfg.Co. 

Manhattan  Elec.  Supply  Co, 

McFell  Electric  Co. 

Noblett,  E.  J. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Car^onTel.  M.Co 

Swedish-American  Tel.  Co. 

Therlen  Tool  Works. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathlas. 

Therlen  Tool  Works. 
Transformers. 

Ft.  V\  ayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turblne&WaterWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smith-Valle. 
Tarnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wiri%  Bare. 

Resly  A  Co.,  Chas,  H. 

Electric  Appliance  Co. 

Okonlte  Co,  The. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Woodwork,  Electrical. 

Bissell  A  Co.,  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splltdorf,  C.  F. 
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85#STEAIvfUP  IN  THE  AIRl 


WHY  BE  FOOLISH? 

And  throw  away  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
,  is  common  for  electric  companies  who  are  now 
operating  Exhaust  Steam  Heating  Plants  to 
pay  their  entire  coal  and  labor  bills  for  the 
year,  and  6  %  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why   can't  your   company   do  the   same? 
Write  for  our  pamphlet.    Mention  Western  Electrician. 


§£ 


AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 


¥l 


Siemens  &  Halske  Electric 


Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,       New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


W.  E.  STANDARD  CEILING  FAN  MOTORS. 


With  Two  Blades, 
340  Revolutions. 

With  Four  Blades, 
220  Revolutions. 

WITH  OR  WITHOUT 

CHANDELIER 

ATTACHMENT. 


no,  170,  220,  250 
and  500  Volts. 

FOR  DIRECT- 
CURRENT    CIRCUITS. 

Bulletin  24F 
Contains  Full 
Description. 


W.  <3.  STANDARD  CEILING  FAN  WITH  CHANDELIER  ATTACHnENT. 

Recent  Tests  Show  This  To  Be 

THE    MOST    EFFICIENT    FAN    MOTOR    ON    THE   MARKET. 


WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


riANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON, 
Bridge  Chambers,  171  Queen 
Victoria  St.,  E.  C, 
and  North  Woolwich,  E. 


ANTWERP,  PARIS, 

32  Rue  Boudewyns.  46  Avenue  de  Breteull. 

St.  Louis  Office,  Security  Building.  St.  Louis,  Mo. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


a 


WOOD"  AUTOMATIC  MOTOR  STARTER. 


A  new  apparatus,   combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  devices  required. 


It  is  so  constructed  that  the  power  may  be 
transferred  from  one  generator  to  an- 
other without  stopping  the  motor. 

Only  one  operating  magnet. 

No  contacts  to  corrode. 

No  short-circuiting  devices  used. 


LARGE  SIZE.     SWITCH  CLOSED. 


ABSOLUTELY  PROTECTS  YOUR  MOTOR.  EASILY  INSTALLED. 

SEND  FOR   BULLETIN. 


MAIN  OFFICE  AND   FACTORY, 


FORT  WAYNE,  INDIANA. 


DIEHL  ELECTRIC  FANS. 


IN    USE    THROUGHOUT 


WORLD 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

(  NEW  YORK,  561-563  Broadway.  MAIN  OFFICE  AND  WORKS: 

show  rooms ]%£:££ sxrm-        Fl  l7ARFTUPflRT  N    I 

(  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co.  LLILnULIIIIUIlll     111     Ml 
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Dearborn 


Drug    and     Chemical     \A/orks, 
Laboratories— Water    Chemii 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


FRED  H.  ALDM,  Pres.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


— #  High-Crade  Weatherproof  Wire,  *BAN° 

NO  TRUST  PRICES.  SYCAMORE,    ILL.  ALL  SAMPLES  FREE. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


HART 


I--AND-I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


HartaKpHegeman 


IIGH  ST.,  HARTFORD, 


NN. 


Wagner  Electric  Mfg.  Go.'s 

SELF-STARTING,    SINGLE- 
PHASE  A.  C.   MOTORS.... 


10-borsepower  single-phase  motor,  one-twelfth  actual  size. 
SEND    FOR    BULLETINS    "Z    24,    26,    32    and    35." 

General  Offices  and  Factory,  St.  Louis,  Mo.,  U.S.A. 

BRANCH  OFFICES: 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON,  620  Atlantic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE,  204  East  Lexington  St. 

ATLANTA,  GA  ,  1002  ENGLISH-AMERICAN  BUILDING-  R.  J.  RUSSELL. 

SAN  FRANCISCO,  120  Sutter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg.,  New  York  City. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13.17  Cortland!  St..  New  York 


rrinmk.J        CHICAGO: 

■        "  ""     ■  v>"  Dearborn  S« 


BOSTON: 
fSdCongrassSt 


SAN  FRANCISCO: 
71  Flood  Building 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ■«■««■■  wis. 


OFI\l FRATORS    1-2  K.  W.  to  150  K.  W„  Belted  and  Direct-Connected  Type, 
vicucivni  wiw    spherical,    steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS 


nrrmroJ  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  w.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago- Northern  Klectrloal  Mfg  Co.    llR.  Electric  Co.. 
OFFICES  I  39  Cortlandt  St.,  New  Torn!  8t.  Paul.  Minn:  San  Francisco.  0*1.  i.ob  Angeles,  Cal.  93H-SM0  Morwdnock.  Kansas  City,  Mo. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 
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There  May  Be 

SOMETHING   IN  THE  WIND. 
We  Know  That  There  Is  Something  Back  Of  It. 


IT'S     M 


DAYTON    FAN 

Our  New  Fan  Catalogue  Gives  The  Full  Line — 
ALL     KINDS— ALL     CIRCUITS. 

Electric  Appliance  Company,Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 


Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    8.   AMBER 


TR 


IN   ANY  SHAPE   OR  PATTERN. 


EMPIRE  4    MIC 


INSULATED 

Cloths  <inil  lepers. 


COMPOUND 


EuaeiicMiinsell&Co.1'  Mica  Insulator  Co. 

2l8W.ifci-St.New  York  &  Ctlicasjo,  H7lcikcM. 


PERFECT 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  PREB.  Samplo  Stick. 


iName  . . 
Address  . 


_  The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

f-  Sole  Manufacturers, 

609  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


THE 


Size. 8 

ACENTS. 

Philadelphia.  Pa.. 

Novelty  Elec.  Co.. 

BO-2-4  N.  4th  St. 

I'lttsburg.  Pa.. 

Uoubleday-lllll  Elec. 

Co., 

fk)S  Wood  St. 

Hoston,  Mass.. 

Pettlngell  Andrews 

Co., 
'.'75  Devonshire  Street. 


"MUSTAVIT 

DRY  BATTERY, 

The  Cheapest  Dry  Battery  Now  on  the  Market. 

Superior  to  Any  Other  in  Quality. 
LIBERAL  DISCOUNTS  TO  DEALERS. 


J  J 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    O     Ki     DRr  BATTERY- 
ENOUGH    SAID. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co.,  sss 


UFACTURERS, 
92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  S.  A. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewlse; 
stays  where  you  put  It;  no 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  in  London,  Paris,  Sydney, 

N.S.W.,  Tokio  and  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 


M.  I.  VOUGHT.  LwA.scu' 


CROSSE, 
"    S.  A. 


AMERICAN"  SST 

ARE  THE  BEST.    Send  for  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Cuaranteed. 

AMERICAN  BATTERY  CO., 

est'd  1.99.         174S.  Clinton  St.,  Chicago.  Ill, 


0^  -Wu  Jx^ 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic, 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


WD     p     ACCURATELY  TIICEC 
.  D.  II.  adjusted    rUoCo. 

Complete  protectors  upon  approved  Porcelain 
Mountings.  Positive  protection  against  dam- 
age by  crosses  with  high-tension  circuits  .  .  . 


Opening  point  of  Fuse 
10  Ampere,  up 
by  tenths. 


Does  not  operate  un- 
less abnormal  current 
is  maintained  for  a 
number  of  seconds. 


SEND  FOR  CATALOCUE. 


FOOTE,  PIERSON  &  CO., 


Sole  Manufacturers, 
NEW  YORK. 
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FRANK  N.  PHILLIPS,  President. 
t.  H.  WAGENSEIL,  TnE*«UNCN. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLIPS,  Vice- Pre* 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOYTJJESJCE,  B.  I.  * 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yokk  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  "Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE.    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  j 
obtained  under  any  conditions.        ^ 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET.  BOSTON,  MASS. 


The   Colorado   Incandescent   Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List. 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


ARTHUR  PENNELL, 

Mechanical  Engineer. 

Specialty, Surface  Condensers  using  saturating 
air  as  cooling  fluid.  Vacuum  guaranteed  to 
exceed  20  inches  in  hottest  and  most  humid 
weather. 

100  West  Ninth  Street,     KANSAS  CITY,  MO. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NOW 


Desk  and  Ceiling  Fans,  1900  Models. 


Send  for  Cata- 
logue No.  2110. 


THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 


Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  fork  City. 


roTHERS 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 

Manufacturers    tfSSSSSSSSMtSSSSSIH         Brushes 

for  Dynamo 
and  Motors. 


of  the 
Celebrated 


Perfection   I  1zZy£lT* 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow -Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

^    Office  and  Factory:  PAWTUCKET,  R.  I. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 

TO  i  90%  Commutator 

SAVE  1 15%  Brush 


I  Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

ITISSLESS. 

Send  size  of  brushes  now  in  (  Oft  nr,,rc.'  Trial  *  A  set  oE  brushes  that  can  be  applied 
use    and    we  will  send  on't^U   l/ajo     lllalfto  jour  machine    in    30   minutes. 


Send  for  Circular 
and  Ti  fitimonJals. 


*««**  CLAY  ELECTRIC  &  MFG.  CO..  mlZ^'ZiT- 


JEFFREY  SuTket  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


-STEW    AUTHORIZED    AMERI- 
CAN EDITION  OF 


JUST 

Polyphase  Electric  Currents 

And  Alternate-Current  Motors. 

By  SILVAMS  P.  THOaiPSOV.  D.Sc,  B.A.,  F.R.S.     Second  and  enlarged  edition, 

with  Twenty-four  Colored  Illustrations  and  eight  folding  plates.    508 

Pages,  358  Illustrations,  Hvo,  Cloth,  85.    Printed  and  published  by 

SPON    &    CHAMBERLAIN, 

Sole  American  Agents  for  Science  Abstracts, 
12   Cortlandt  Street,  NEW  YORK. 


STEREOPTICONS 


MAGIC    LANTERNS    ano    SLIDES      Sf 

CONDENSED    CATALOGUE    FREE  Y'L 

RILEY  BROS.  15  BEEKMAN  5T.  NEW  YORK.  V 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


«* 


(((((§)))><y 


Wound"  for  /      m(WP""  ForOiiirtforDwK 

any  Voltage.  B.Tpr     ,      RDn         *  Written        ■ 

Direct       •  D.L.BAJEO   Q   BRO.   Guarantee   • 

Current.  DAYTON,  O.     •  with,  each  pAH. 


SOMETHING  NOTHING. 

On,  Jan.  31  we  deposited  with  MR.  LOW,  editor  of  "POWER,"  an  INDICATOR  with  the 
number  covered  by  a  plate  soldered  on.  On  June  15th  he  will  award  the  instrument  or 
$40  IN  GOLD,  as  may  be  preferred,  to  the  person  guessing  nearest  to  the  number.  CUT 
OFF  the  label  from  END  of  Eureka  Packing  Box,  with  weight  figures  showing.  For 
nds  a  guess — and  as  a  pointer  guess  between  3,300  and  4.000.     Two  other 


every  5  poun 


prizes,  a  WILLIS  PLANIMETERor  $10  IN  GOLD,  and  REDUCING  WHEEL  or  $7.50  IN  GOLD. 
If  you  have  not  tried  EUREKA,  do  so  at  once.    You  will  be  pleased  and  may  win  a  prize. 

ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 


you 

JAS.  L 
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Generator  Wanted. 

Second-banc  merator  and  exciter. 

2.000  volts,  Co  cycles.     Not  less  than 

V.     Mast  be  in  first-class  order. 

White  Hall  Electric  Co.. 

White  Hall.  111. 

HELPWANTED. 

,nt.     One    baYlng   experience   In    both 
awUcbboard  a.  le  work,  who  Is  pro- 

■  rv  par- 
Ltculai  nrj  de- 

sired.    Ml  communications  will  be  considered 
\  "TELE- 

PHONE    care  Western  Electrician,  BIO    Mar- 
. 


WANTED. 

position  as  superlntendenl  or  electric 

int.    Over  five  years    practi- 
cal experience,  (mm  helper  t"  superintend*  a\ 
■<-.•■  of  Mi.-  largest  een- 
tmi  stations  In  the  West.    Single  man,  28  years 
of  age     Bestol  references.    Address  "G,"  care 
n  Rlectriclan,  510  Marquette  Building. 


FOR  SALE. 

One  90  K.  W.  Ft.  Wayne  Generator,  compound 
wound,  separately  excited,  slotted  armature, 
1,040  revolutions, l.ioo  volts,  140  cycle.wlth  exciter, 
switchboards  and  Instruments.  Machine  and 
all  attachments  In  tlrst-class  condition.  Answer 
"GENERATOR,"  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


Power  Generators  For  Sale 
At  a  Bargain. 

Spec  Street  Railway  Work.    Two  M.  P. 

Generators,  175  b,  p.  each.    Speed,  550  revolu- 
ift&     Address   i-\    a.    BAUX, 
li'U'J.  138  Washington  Street.  Chicago. 


WANTE  O. 
ARMATURES  TO  REWIND. 

Winder,  direct  from  T.-H.  and  Westlnghouse  j 
ihops  Work  guaranteed.  Ten  years' experience,  . 
Ll«nt  plants  installed  complete.  Send  for  prices. 
HODGE-WALSH  ELECTRICAL  ENGINEERING  CO 
701  Delaware  St.,  Kansas  City,  Mo 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  &  Co.,  Newark,  N.  J. 

NOTICE. 

Public  notice  Is  here  hi  given  thai  sealed  bids 

will  be  received  by  the  City  or  Litchfield,  at  the 

office  of  tin.-  City  Clerk,  at  one  o'clock  p.m., 

April  5.   1400,   lor  Furnishing  to  said  city,  for 

street-lighting  purposes  for  the   term  of   live 

years  ami  r*-n  years,  61  or  more 2,000-candle- 

jnts,  with  enclosed  alternat- 

,  re  lamps,  to  burn  from  one-half  hour  after 

siinsei  anilf  one-half  hour  before  sunrise  each 

tlav  . 

Certified   check    for  « >ne   Thousand    Hollars 

hi,   on    usual    terms  to   accompany  each 

bid. 

Itontl  to  COV6T  conl  rar t  to  be  *7,U0O. 

Reasonable  time  will  b<-  uhen  Micccssful  bid- 
der In  which  to  erect  a  plant.  Citj  reserves  ibe 
right  to  reject  anv  and  all  bids. 

ill  '.11  HALL,  tin  clerk. 

LiTriir-iKj.i).  III.,  March  26,  1900. 


METERS  FOR  SALE. 

Owing  lo  a  change  in  our  plans  we  have  for 
iboul    40  tO-light,    LOU-voH,  latesl    type 
Dnd   Wattmeters  which  have  never  been 
We  purchased  these  meters  direct   from 
the   factorj   aboul  three  nfonths  ago  and  will 
-.■II  them  at  18.00  each,  with   guarantee   that 
they  are  in  perfect  condition.     We  also  have 
second-hand  transformers   and    Western 
ric  arc  lamps  which  we  will  .sell  at  a  bar- 
gain. 

TWIN  CITY  ELECTRIC  CO., 

CRAND  RAPIDS,  WIS. 


FOR  SALE  CHEAP. 

510,000 stock  in  the  Cbadron  Electric  Light 
and  Power  Company,  of  Chadron,  Nebraska,  for 

S3, cash,     no     trade.      Total  stock,   $14.- 

000;  the  plant  cost  over  that.  No  bonds, 
mortgages  or  debts.  J.  1).  Bacon,  a  retired 
hanker,  owns  balance  of  stock;  price,  $2,000, 
on  account  of  my  selling,  or  he  will  retain  his 
stock.  City  contract.  City  of  3,000,  six  churches, 
academy,  good  city  schools, very  healthy  country. 
Reason  for  selling,  age,  too  much  to  see  to,  and 
business  away.  Do  not  write;  come  and  see; 
have  not  time  to  answer  long  letters.  If  I  am 
away.  .1.  1).  liaeon  will  see  you. 

J   S.  ROMINE,  President. 


Motor  Starting:  Rheostats. 

motor  Regulating  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  H.  J.,  r.  s.  A. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMTH-YAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents-    Vtlsdnn  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &Co.,  Los  Angeles.  Cal 


READY  FOR  THE  MARKET. 

"I*  KM  CO."  the  new  style  Creole  rosette.   In- 
sulation perfect,  long  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


WANTED" 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED   OUT  INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

IIO  Volt 

Incandescent 

Dynamos. 


2  1,100  Light,  60  K\V.  Edison. 
1  360  Light  U.  S.      1  250-Llght  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne-Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,000 C.  P.— 1  W.  E..30  Light,  2,000  C.  P. 

3  3A  Slattery.  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 
2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW.,  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volls. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  II.  P.,  45  KW..  500  Volts. 
1  Edison  Xo.  4.  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and   500   Volts   in   sizes  from  1-6  II.  P.  to 
150  II.  P. 

CATALOCUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO,,  SSSS.KSI'S 


Arc  Dynamos . 
Alternators  .  , 

Generators .  . 

Motors  .    .    . 
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220-Volt  Motors. 

Sprague,  self-oilers. 

l-.il.ly.    self-oilers. 

E.  &  C,  new,  s.  o.,  m.  p. 

Holtzer-Cabot,  self-oiler. 

Generil   Eleetrle,   self-oiler. 

Jennev.    with    extra    armature. 

Melding.   M.  P. 

Crocker-Wheeler,  s.  o.,  slow  sp. 

I ;.  nerti I  dec.,  type  I.  M.,  s.  o. 

i    ii  .  self-oller. 

i  ,.i'i,     low    speed,  self-oiler. 

Akron,     self-oiler. 

C.  ,v  ''..  self-oiler. 

Gen.   Elec.,   m.  p.,  self-oiler. 

1.  11..    self-oiler. 

ii .   Wayne  Jeuney. 

Eddy,  self-oiler. 

Eiiisnri,  self-oilers. 

t.  ii..  eelf-oller. 

Sprague,    self-oller. 

w  esi  Lnghoiise,  self-oiler. 
Card,  .M.iv.  self-oiler,  new  s.s, 
Crocker-Wheeler   elevator   mo- 
tor,  with  eunt roller. 
P.   ('.    A    C. 

P.  Commercial,  M.  P..  self-oller. 
p.  Holtzer  '  labot,    new   armat  ure. 
P.  Edison,  self-oiler,  IS  K.  W. 

P.    Kills, in.   sell'  oiler.  60  K.   w. 

p.  Wu,,,!,  M.  r..  self-oiler. 
500-Volt  Motors. 

p.  Eddy,   self-oller. 

VVheel,  1      jell 

p.  C.  &  1 '..  self-oller. 
i  ■    Ci  nimerclal,    sell  oiler. 

I  '      I    QUdell,    slow    Speed,    self-oller, 

p.  Toledo,  sell  

p.  11 11.  self-oller. 

p.  .1,  unei        ilf-oller 

P.      Tl -Mill  loHSloll. 

P.  Rock)  ord,  Ir lad,  self-oilers, 

i'    1. 1  .  ::  K.   n.     tell  "Her. 

'      H  ,     self  oiler. 

P.  10.     &     C,     iiinliipoiar,     alow 

speed, 
p.  No  oiler. 

P.  C.  &   <    .    -,  11  ,,il,  is,  new  arma- 
ture. 
Commercial,   self-oller. 
Triumph,  Belf.oller,   ironclad. 
Card,    lelf-oller. 


p. 

i' 
P. 
p. 

P.  ''01, 1 r.-i.-.l.    s-li". oiler 


REGORY! 

ELECTRIC  co. 


54-62  S.  CLINTON  ST.  CHICAGO. 


500-Volt  Motors -Continued. 


311 


1    mi 
30 

::. 

lo 

40 

r,u 
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1 
1 

1 
1 
1 
1 
1 
1 

1  inn 
1  ii ;. 
1  1:::, 


11.  l' 
11.  p 


H.  1'. 

H.  P. 

II.  P. 

II.  P. 

II.  P. 

II.  P. 

II.  P. 

II.  P. 


Uoekford,   self-oiier,   new. 
T.-H.,   -elf-oiler. 
Edison.  25  K.  W.,  self-oiler, 
lien.    Elec..    M.    P.,    self-oller. 
.leiiney,    self-oller. 
Jenney.    self-oiler. 
Mather,   self-oller. 
T.-H..    I'.    40,    self-oiler. 
Edison.   45   K.   \V.,   self-oiler. 
Sprague.    s.   o.,    new  armature, 
Edison,   self-oller. 
Weatlnehouse,  M.  P.,  self-oller. 
Crocker-Wheeler,   M.   P.,  s.  o. 
I'oiniiieielal,    111.    p.,    self-oller. 


no-Volt  Incandescent  Dynamos. 

11'  light  Shawhan-Tliresher,   75  v.,   s.   o. 

16-llghl  ,' ereial,  s.  0.,  newly  rew-nd. 

L'5-li-lH  Eillsim.  I'..  K.  W„  self-oller. 

35  llghl  Duplex,   76   volt. 

50  llghl  ISafn,   si-it-.iii.-i-. 

."."light  Edison. 

7'i-IJL'lll  lli-:      .oil    I  lollsl S.    0. 

76  llghl  Eddy    self-oller. 

90-llghi  w 1. 

90-llghl  Westlnghouse. 


100-llglll  T.  Ii.   Type.   C.    I.,   75-volt. 

lOO-llglll  C.   A-  ''. 

ISO  llghl  Itockford. 

200-llghl  Am.  Eng.  Co..  M.  p.,  s.  o„  new. 

200  llghl  Howard,  oil  cup. 

::..'-ii-ji.i  I'o -i-.-i.ii.  Self. .liec.  eoinpound. 

260-llghl  National. 

300  llghl  l.oomis. 

800-llghl  Columbia,  M.  P. 

800-llghl  Elektneyer. 

340-llghl  Eddy,   self-oller,   compound. 


110- Volt  Incandescent  Dynamos — 

Continued. 

2  350-light  Hawkeye,  comp.  wound. 

1  350-light  Jenney,  s.  o.,  eomp.,  new  arm't. 

1  350-light  National,  self-oiler,  compound. 

2  350-light   Edison,   20   K.    W„    self-oller. 
1  360-llght  Koekl'onl,   s.   o.,   compound. 

1    ■llltl-llglit  Wood,  M.  P.,  s.  0. 
I    450-liglu  Kockford,  self-oller. 
1   450-liglit  Holtzer-Cabot.  s.  o.,  new  arma- 
ture, slow  speed. 
1    540-llght  Edison,  30  K.   W„  oil  cup. 
7    540-Hght  Edison,    30   K.   W.,   self-oller. 
1    r.r.ii-llgiit  E.  .V:  C,  slow  speed,  M.  P.,  s.  0. 
1    600-ilght  Eiekmeyer. 

1    SOO-llgut  Itoeliford,  self-oller,  now  arm't. 
L'    will-lighl    Edison.  45  K.  W.,  self-oller. 
1  1350-light  Wnddell-Entz,  80  K.  W.,  M.  P. 


220-Volt  Generators. 

12  K.  W.  Westlnghouse,  s.  o.,  letter  type. 
in  K.  w.  Commercial,  M.   P.,  self-oller. 
25  K.  w.  Holtzer-Cabot,    self-oiler,    new 

armature,  slow  speed,  fine. 
46  K.  W.  Edison,   self-oller. 
Hi.  K.  W.  Edison,    self-oiler,    compound. 
75  K.  W.  Wood,    M.    P.,    s.   o.,   compound. 

Soo-Volt  Generators. 

1  17  K.  W.  Card,   self-oller. 

1  25  K.  W.  Ko.-liford,    self-oiler,    compound, 
Manchester  type,  new  arm't. 

1  25  K.  W.  Commercial,  self-oller. 

1  26  K.  W.  T.-H. 

I  26  K.  W.  Ellison,  self-oller. 

1  :«i  K.  w.  Jenney,  self-oller. 

1  35  K.  W.  Jeuney,  self-oiler. 


500. Volt  Generators— Continued. 

1  35  K.  W.  Mather. 

1  40  K.  W.  Thomson-Houston,   self-oiler. 

1  45  K.  \V.  Edison,   compouud,  self-oiler. 

1  60  K.  W.  Edisou,    compound,    self-oiler. 

1  75  K.  W.  Westlnghouse.    M.   P.,   s.   0. 

1  SO  K.  W.  Crocker-Wheeler,  M.  P.,  s.  o. 

1  100  K.  W.  Commercial,    s.    o..    compound, 

M.  1'.,  new  armature. 

Alternating  Generators. 

2  350-light  Thomson-Houston,  A  18. 

1  500-light  Bain,  30  K.  W.,  self-oller. 

2  600-llght  Thomson-Houston,    A    6. 

1    600-llght  Thomson-Houston,   two-phase. 

1    650-light  Thomson-Houston,   A    35,   s    o. 

4   750-light  Westlnghouse.  37V>  K.  w. 

1    750-light  National,  1100  volts. 

1  1200-llght  National,   toothed  armature. 

1  1000-light  Wood,    toothed  armature. 

1  1200-llght  T.-H..  A  12,  s.  o.,  1100  volts. 

1  1200-llght  Westlnghouse,  toothed  armature. 

2  oixio-liglil  We.stinglnnise,   slutted   armature. 

1  3000-light  Westlnghouse,  2200  volts,  toothed 

armature. 

2  6000-light  Westiughouse,  300  K.  W.,  toothed 

armature. 

Arc  Dynamos. 


6-llght 
20-1  Ight 
25-liglil 
25-llght 
30-Ilght 
3ii-light 
30-ilght 
::.",-!  i  up  1 
36-llght 
35  llghl 
40-liglil 
40-light 
45-llght 
46-Ilghl 
all  llghl 
50-llghl 
r.n-iigiii 


20U0  C. 

2000  O. 

21x10  O. 

211..11  c. 

20110  C. 

2000  C. 

i '. 

2000  C. 

20 '. 

21.1111  C. 

-nun  c. 

L'.B.I  C. 

1200  G. 

12IKI  C. 

2000  C. 

1200  C. 


1'.  T.-H. 

P.  Western   Electric^ 

P.  T.-H.,   ball  armature. 

P.  T.-H.,    ring  armature. 

P.  Western   Electric,  s,  0 

P.  Brush,    No.   7. 

1".  Standard. 

P.  T.-H.,  L.  D.  2. 

1'.  T.-H..    ring  armature. 

P.  Wood-American. 

P.  Wood,  No.  7. 

I'.  Western  Electric,  s.  o 

r.  T.-H.,  M,  12. 


1  50-1 

2  60-llght 
1  60-llght 

1  60-llghi 

3  Ofi-liglil 

2  75-llght 
1  76-llghl 

3  125-llght 


gill  2001)  C. 


mine  1 '. 
2000  1 '. 
2000  C, 
21100  c. 
2000  0. 

1200  C. 
2000  C. 
1_'.».  ('. 


Brush,  No.  7. 
P.  Excelsior,  latest  type. 
P.  Standard. 
P.  T.-H.,  L.  D.  12. 
P.  T.-H.,   M.   V.  2. 

Brush,  No.  7%. 

Western  Eleetrle,  s.  0. 

Weslinghouse. 

Wood.    No.    8. 

Brush,  No.  S.  newly  re- 
wound, extra  fine. 

Wood.  No.  8,  Ft. Wayne. 

Westlnghouse.    s.    o. 

Excelsior,    latest    type, 
self-oilers. 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICE.— Ail  machines  are  actually  In  slock  ready  lor  prompt  delivery.    All  machines  are  guaranteed.     Wrlle  lor  particulars  and  send  lor  MONTHLY  BARGAIN  SHEET,  with  net  cash  price. 


March  31,  1900 


WESTERN    ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


_  That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERGE  &  IM1TH-VAILE  CO., 

DAYTOJV,      OHIO. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holgomb&Go., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE.  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Plnconnlng,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS 

60-foot  to  80-foot  Poles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILD1NC,  ST.  LOUIS. 


Connelly  5pROvEgTEEL  giMBERs 

every  pair  Warranted 

jmm    YEARS     EXPERIENCE 
JHKL*  J.J.RE10Y 

M%,3<*   311-321  OsSt-.Ne*  Haveo.&nn. 


4U1 


'  '  MWJ-  B..HELLY. 


J.  B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 

R.  H.  LEAVITT, 

aiAXTJFACTCBEB  OP 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


CR0S5-ARM5 
PINS,  BRACKETS 

We  manufactured  and  so/d  oyer 

S/K  M/l/iO/7  P/ns  and  rwoM////w 

Cross -Arms  in  /899. 

Our  goods  are  (Be//)  Standard 

We  manufacture  on/u  from  best 

ma/er/a/- 

Serer/  Facfor/es 

Skilled  help  and uneoua/ed  fac- 
ilities enab/e  us  to  fill  all  orders 
promptly. 

Capacity:  over  5.000    \ 
Long  leaf  i/e/lotv  pine       I  PplrA„., 
Cross  Arms.  >reri/ay 

Orer  -fs.ooo  locust  Pins  ) 

Let  Us  Know  Your  Wants 

EJ.NOBLETT 
898  -90S- 35  th.  Street, 

Chicgso.- 

Long  distance  Telephone .Yards. 80s 


CEDAR  POLES 

C.  H.  WORCESTER&  CO.,  KOSS,  MICH. 
Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


The 


htylhstlnu. 

T.  H.  Brady,  New  Britain, Conn.,  U.S.A, 
Manufacturer  of  Mast  Arms.Poleand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.—  Catalogue  and  Prices  fur- 
nished on  application. 


CEDAR    POLES 

50   TT.  to     100  FT.     A       SPECIALTY 

JOHN  H.F0WLE9     '70,c£',%^oBLDC 


Tyr  I  HDPCCT  Akin   DL7CT  In the worId  ls clalmeQ °' tne 

lilt  LAHbtOl   AWU  Dtdl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make   tfcie  PIS'WB'y  ARM.      Write  Sor  prloes. 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


PROMPT 
SHIPMENTS 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  MO. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
Delivered  prices  quoted,  F.  O.  E.  cars,  your  city,  in  any  quantity.    ES^WRITE  US. 


NA/Kii-be    Cedar     F»ol 

AND  STREET  RAILWAY  TIES. 
nSSvcim.  PEEBIZO  &  SOX S,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


LATI  NUM 


PI 
FOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased. 
BAKKK  &  CO..  408-414  Sew  Jersey 

Railroad  Ave.,  Newark,  X.  J. 
New  York  Office,  120  Liberty  street. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  «&"Send  for  one. 

Mathias  Klein  &  Son. 

67-89  W.  VAN  BUREN  STREET.  CHICAGO^  ILl 


I°he  Standard  Open  Circuit  Batteries 
of  the  World. 

f.ESI)  JOB  OIBCTjLAE  AND  PBI0K3. 

THE  LECLANCHr:  BATTERY  CO., 

til  loll?  East  13 1st  St..  N.  Y. 
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NEW  IDEAS. 

Theoretical   and  Practical   Long  Distance   transmission 
I  of  sound  waves  perfected  by  Electrically  and  Mechanically 
correct  apparatus,  obtained  by  employing  the  very  best  of 
material,  workmanship,  experience  and  scientific  tests. 

THE   BEST   IS  THE   CHEAPEST! 

Our  guarantee  for  five  years  protects  you  from  further  experimenting  with  cheap  apparatus,  j 

SWEDISH-AMERICAN  TELEPHONE  CO.,  680-682  Wells  Street,  CHICAGO,  U.S.  A. 


Correspondence 
Solicited. 


Western  Telephone  Construction  Co., 

SS0-SS4  8.  Clinton  St.,  Chicago.  111., 


-Largest   Manufacturers   of- 


Telephones  'Switchboards Exclusively 


In  the  United  States. 


•  ■•• 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

In  Complete,  Dnrable,  Sellable. 

The  only  manufacturers  selling  a  complete  Hue  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm,  '' 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Cai'lson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBT  CATALOG.  CHICAGO,  U.  S.  A. 


I LUNDELL: 

I  GENERATORS; 


(,'atalosiie  0S64. 


HIGH-GRADE 
ELECTRICAL  APPARATUS 

MANUFACTURED  BY  THE 


If  LUNDELL 

!  MOTORS  : 


Catalogue  035H. 


Sprague  Electric  Co. 

LUNDELL  FANS  ARE  THE  STANDARD. 

They  rive  tbe  best  service  because  they  are  correct  In  principle  and  perfect  In  con- 
struction. The  new  type  for  this  season  is  practically  noiseless  in  operation.  Sizes, 
Styles  and  prices  given  upon  application.    Catalogue  0388.    Correspondence  solicited. 

GENERAL  OFFICES:    627-631  WEST  34TH  STREET,  NEW  YORK. 


! LUNDELL! 
I  MOTORS  | 


CHICAGO:    Fisher  Building. 
BOSTON:    275  Devonshire  Street. 


i  LUNDELL: 

: GENERATORS  I 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out.  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  oroamental  in  appearance. 

We  put  them  up  single  for  individual  phones,  and 
in  cabinets  for  exchange  use;  the  cabinc's  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
aid  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL-STYLE  TELEPHONE 


APPARATUS 

FOB     THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLV  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


Kokomo  Telephones  tori  900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll  line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled  | 

The  Largest  Manufac-  ' 
tuners  of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grads 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleged  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 
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U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
Battery"  in  E.  M.  F.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.   New   Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR    AND    SOLE    MANUFACTURER 

42  VESEY  STREET,    NEW  YORK  CITY. 

Seud  for  Catalogue  and  mention  Western  Electr 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  for  HARD-DRAWN  COPPER 

WIRE,  all  sizes.    FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

THE  D.  HclNTIRECO.,  13  &  1 5  Franklin  St., 

NEWARK,    N.  J. 


gRYAN  &  HUMPHREY, 

Mechanical  and  Electrical  Engineer?, 
Consultations,  Reports,  Estimates,  Plans, 
Specifications,  Superintendence,  Tests,  Pur- 
chasing. Designs  of  Central  Stations  a 
Specialty. 

706-707-708  Lincoln  Trust  BIdg.,  St.  Louis. 
WM.  H.  BRYAN,  M.  E.        H.  H.  HUMPHREY,  M.  S. 


ESTABLISHED    1  630. 

NOTICE! 

The  old  original 

D.  A,  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 
ST.  LOV IS,  MO- 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  "Write 
forcatalogue 
and  price  List. 


D.  A.  KUSEL, 

Proprietor. 


TO  BE 


UPWDATE 


in  the  equipmen 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  coils,  induction  coils, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


The  Warner  Pole  Changer. 


STOP 

THAT  OLD  RATTLE 
TRAP 
.  which  you  call  a  Power 
Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;  it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  End. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

GABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 
Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 
B   Chicago,  office- _„        MARTIN    I    IrKIIII   Pfl      I  ■ 


CHICAGO    OFFICE— 
1012-13   MONADNOCK 


CRECORY 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  in  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble* 


Showing  Manner  of  Securing. 
Descriptive  Circular  and  Testimonials  on  Request. 
Correspondence  Invited. 

Ma"Tred  PHILLIP  SMITH,  s,dnueys.aohi° 


3^to  6  in.  Diameter. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVEYOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


W 


These  28  spools  containing  91  lb9.  of 
No.36  single  silk-covered  wire  will  cost  you 
t243net  at  50 ,  10,  10,  5  Off  list ;  and  there  is 
sufficient  wire  on  these  2JS  spools  to  wind 
1,000  SOO-ohmbndg-ing-bell  magnets.  Tour 
winding  labor  will  cost  you  at  least  &5 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  8248. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
Is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  YARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


Distributing  Circle 


Patent 
Pending. 


INVESTIGATE 

ITS 

MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  tor  paiticulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 


j  Foree  Bain, 

Consulting  Engineer 
Electricity.  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657.59  ftonadnock  BIdg. ,  -    Chicago. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer. 

800  H  St.,  N.  W.,  Washington,  D.  C. 
Booklet :  "Information  for  Inventors', " 
free.  Specialty:  Electrical  Inventions. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAIH:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  1  cell,  300 
ampere  hours;  for  No.»  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  rVb 
volt    Bend  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  Yorlc. 

(*  Western  representative, 

George  W.  Patterson,  1533  Marquette  Bide,  Chicago,  III. 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system  of    |P*W   Mail 
instruction    Q  J     |f|rl|LL 

Buildings  erected 
1  expressly 
1  for  this 
purpose 
'at  a  cost 
of  $225,000. 
Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry,  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing;  Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

09  a  MnnlhPa^s  for  a  Collese 

QC   a   nlUllill  Education  at  Home. 
45000  Students  and  Craduates. 

Circular  Free.  State  subject  you  wish  to  study. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

BOX    ,002'    SCRANTON,  PA. 


WESTERN    ELECTRICIAN' 


March  31,   1900 


'NOT  HOW  MAP  BUT  HOW  GOOD 


THE  FIRST  COST  of  tlie  OENUINE  ERICSSON 
SWEDISH     IMPORTED     TELEPHONES    may    be    a 

little  higher  than  others,  bnt  you  will  find  them 
cheaper  in  the  end,  because  they  last  longer  and  give 
better  satisfaction.  Yob  don't  get  disgusted  and  throw 
out  Ericsson  apparatus.  The  longer  you  use  it  the 
better  you  and  your  patrons  like  it. 

The  Ericsson  Microphone  is  pronounced  "Perfec- 
tion as  a  transmitter."  No  packing.  No  adjusting. 
No  bad  contacts.  Let  us  tell  you  all  about  this  and 
our  other  telephone  appliances. 

McFELL  ELECTRIC  CO., 

204  Dearborn  St.,  Chicago. 


Ericsson's  Swedi: 
Crain  Microphone,  the 
Best  on  the  Market. 


Western  Distributing  Agents. 


F 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


We  Can  Save  You  Money  on  Your  Rheostats  b«f  ^tw^k' ^thoSPS 

special  machinery  operated  by  mechanics  who  work  on  nothing  but  rheostats. 

It  Is  this  system  of  shop  operation  that  cuts  cost  of  product  and  enables  us  to  sell  you  rheostats, 
at  a  profit  lo  ourselves,  cheaper  than  you  can  make  them  in  your  own  shop,  unless  you  operate 
rheostat  machinery  on  the  scale  we  do— which  Is  not  likely. 

Reliable,  Fireproof.    Approved  by  Fire  Underwriters.    Send  for  illustrated  Catalogue  W  and  Discount  Sheet. 

THE  CUTLER-HAMMER   MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 


Sturtevant  Enginee: 


Victoria  Street,  London,   England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  &  Hllles,  Yokohama.  Jupan.  Agents  for  Japan. 
We  are  the  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  In  the  World. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICACO. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 

USE  THE  EDISON  LALANDE  BATTERIES. 


LIGHT 
WEIGHT 

AND 
LIQUID 
TIGHT 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


FULL     INSCRIPTION    IN    BOOKLET    NO.    4. 

EDISON   MANUFACTURING  COMPANY, 

THOMAS  A.   EDISON.  PROPRIETOR.  135  FIFTH  AVENUE,    NEW  YORK. 


THE  STERLING  VARNISH  COMPANY,    Times  Building.  Pittsburg,  Pa. 


"Ebonite"  COMMUTATOR  DRESSING. 


OLDEST  IN  MARKET.     SAMPLES  SENT  ON  REQUEST. 

SINGLE  CUES,  20  CENTS;  DOZEN,  $1.50. 

mnfg.  by  E.  M.  ASHMORE  &  CO.,  SfEkVSSS.  a.venoe: 


16  C.  P.,  110  Vol',  Edison  Bast 


1A/E  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE  MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  IS  C.  P.,  17  cents;  3»  G.  P.,£Seents; 
F.  O.  B.  Owensboro. 


MANUFACTURED  ET 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 


J  J  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SGHIFF,  JORDAN  &  CO., 

232  Greenwich  St.,  New  York. 


IMPROVED 


2,000  LIGHTS. 
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WESTERN  ELECTRICAL 
SUPPLY  CO., 

IO  and  12  North  Ninth  Street, 
ST.  LOUIS,  MO. 


• 


<» 
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Feb.     21,    1900. 


The  Western  Electrician  Publishing  Co. 

510  Marquette  Bldg.  , 

Chicago,  III. 

Gentlemen. — 

We  have  recently  mailed  you  a  renewal  of  our  advertising  con- 
tract for  the  year  1900,  and  we  take  pleasure  in  stating  that  we  have  had 
excellent  results  from  our  advertisement  in  your  journal  during  the  past 
year.    Yours  is  the  only  advertising:  medium  which  we  use  to  reach  the 
telegraph  and  telephone  trade,  and  as  we  are  constantly  receiving  inquiries 
from  all  over  the  United  States,  we  attribute  this  to  the  presence  of  our 
advertisement  in  your  journal. 

Yours  very  truly, 


<^^^s£rrz^ 


Mafci 


i  "3 1 ,  1 ooo 
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Ball  Automatic  Engines. 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 

NGINE  CO.,   ERIE,   PA.,  KJ.  S.  A. 


BuntONLYfy 

IE  BALL 


WHEN   YOU   SEE  A   SLACK   BELT 
IT  MAKES  VOU  THINK  OF  CLOG- 
SURFACE.     WHY? 


CLINC-SURFACE  MFC.  CO., 

177-182  Virginia  St.,  Buffalo,  N.Y. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


SMALL  SPRI 


mm 


OF   EVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 
»*A9us»ti>  usi  BRISTOL,    CONN.,   U.  £  A. 


I  reg.trade  marks   The  Phosphor  Bronze  SmeltingCo.Limited, 

2200  Washington  ave.,philadelphia. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 

J^oiLl-"  .  — DELTA   METAL  — 

/7\  CASTINGS,  STAMPINGS  and  FORGINGS 

/dELTa\  ORIGINAL  and  SoleMakers  in  the  U.S. 


IF  YOU 
HAVE 


Major's 


Ice  Receptacle   (| 

in  your  water  cooler,  you  can  draw  w  ater 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

RIGHT     TB  MPBH  AT  URB 

TO     ORX^K:. 

You  cai  run  a  cooler  with  one-half  the  amount  of  ice —guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


[  OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


ESTABLlMHttD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drillinc,  Tapping.  Reamlne.  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized   when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  sfiow  ovcr"Sl  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


AMERICA'S  MOST  POPULAR  RAILROAD 


PERFECT  PASSENGER  SERVICE  BETWEEN 


In  tin  cases,  making  a  "radically  air-tight  pack- 
age; also  preventing  possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers,    send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  B'oadway.  New  York.     154  Lake  St.,  Chicago. 


To  Repair 

Broken  Arti- 
cles use 


Fit  in  ember 
MAJORS 
RUBBER 
CEMENT, 
MAJOR'S,. 
LEATHER 
CEMENT. 


CHAMPION 
REPU 


"">"  MOUNTAIN 
Wausaukee 

MENOMINEE 
MARINETTE 


Plymouth 
MILWAUKEE 

CHICAGO 


THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

City  Ticket  Office,  95  Adams  St. 


CH ICAGO™  KANSAS  CITY, 

CHICAGO  and  ST:  LOUIS. 

CHICAGO  and  PEORIA. 

ST.  LOU  ISandKANSAS  CITY. 


THE  8HORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  £■  Copper  Country 


gh  Pullman  service  between 


HOT  SPRINGS.Ark., DENVER. Colo., 
1     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  and  OREGON. 


If  you  arc  contemplating  a  trip,  any  portion    of 
which  can  he  made  over  the  Chicago  «fc  Alton.  It  will 

fiay  you  ro  write  to  the  under  signed  "for  mans,  iiauipli. 
etB,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 
CHICAGO,  ILLINOIS. 

WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFC.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


COME  TO  THE  FRONT. 

Have  you  made  a  study  of  your 
business  or  trade?  It  is  the 
quickest  way  to  reach  a  respon- 
sible, high-salaried  position. 
You  study  "between  times"  and 
we  guarantee  you  a  thorough 
course  through 

Education  by  Mail 
In  Electric  al,  Mechanical. 
Steam,  Mining  aDd  Civil  En- 
gineering; Metallurgy.  Art, 
Architecture.  Practical  News- 
paper  Work,  English 
Branches.  Stenography,  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price :  easy 
terms.  Mention  subjects  in- 
terested in   when  writing    to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 
158  5th  Ave.,  New  York,  for  Catalogue  M. 


g      MONDN TRAINS 


MONDN ROUTE 


1  C.  H.  &°D.  Rwy 


|3    THE  DIRECT  LINE  BETWEEN 

j   CHICAGO. 
fllNDIANAPOLIS. 

I  CINCINNATI. 

I  4Trair\5  daily 

If  CITY  OFFICE  232  CLARK  ST., 
-r.xsfi^-<a>  cniCAGO. 


w  i  -  I  ERN    ELECTRICIAN 
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j  Wurts  Non- Arcing 
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Lightning  Arresters* 


TANK  LIGHTNING  ARRESTER-TYPE  "T." 


Westinghouse  Electric  &  Mfg-  Co., 


Pittsburg,  Pa. 


The  Brilish 

Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 

London,  England. 


All  Principal  Cities  in  ■" 

U.  S.  and  Canada.  % 


Incandescent 


Lamps. 


=; 


Sawyer-Man    Electric    Co., 


Allegheny,  Pa. 


fAW.'AVW.VrtV.V.'.V/.V.V.'AVAWWW, 


March  31,  1900 


WESTERN    ELECTRICIAN 


The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED   BY  THE 


Colonial  Electrical  Co. 


THE  NEW  HOME  OF  THE  CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at  Youngstown,  Ohio. 


RAVENNA,  OHIO. 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  briDg  it  :  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 
for  tbe  asking 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street 

Indianapolis,  U.  S   A. 


WESTERN    ELECTRICIAN 


March  31,   1900 


MAN ROSS' 

HAIR  SPRINGS 

FOR   ELECTRIC 

l\OICAtl^(.    -\%D  I«rCI»RDIN<. 
SHAM     CAlOES.tlC 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States,  ; 

F.  N.  MANROSS,  Forestvllle,  Conn. 


WHAT  HAVE  YOU  TO  M4KE? 
Our  Worn   .s   F.rst-Cluss,    Prices  Re»- 

SPIES  &  COMPANY, 

--n  St   ,  Chicago,  III. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  'Work. 

Give*  ■  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.    All  Blzes,  rt^ht  und  left  hand,  are  built  from  patterns  per- 
tiolyoke  Testing  Flume. 
Parties  bavlng  power  plants  which  aro  unsatisfactory,  and  those  contem- 
plating tiic  Improvement  of  power*,  will  tlnd  it  to  their  Interest  tooon  bi 
,  as  we  are  willing  lo  guarantee  reauhs  where  othes  have  failed,  no 
matter   what  make  of  turbine  has  been  In  u*e.     STATE  REQUIRBriBNTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 

mates  Furnished  for  complete  power  plants  and  results  guaranteed. 


VULCANIZED  FIBRE. 

Highest  grades  (or  electrical  insulation  and  r»wtmitr».l  purposes,  in  sheets> 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del 


T 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGSt       Free  samples  and  net  price   sent   on   application. 

BURT  «&.  TOBEY,  new  Bedford,  mass. 


Established  1893.        Incorpor.t  d  1897. 

0.  C.  LITTLE'S  ELECTRIC 
PULLEY  COATING. 


The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
fend  tor  Sample  Pla  e  sad  Lis!  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wis*uhs.'a. 


jAftasaBawsAAAA**!  jft£:ft:feft££££:ft:feftE| 


s  Black  Diamond  File  Works  it 


at  Atlanta, 
1895.  °J 

(W 

ri  OUB  liflODH  ABB  ON  SALE  IN  KVEB  V   LEADING   HARDWARE  OW 
4l  STORE  IN  THE  UNITED  STATES  AND  CANADA.  Jjfj 

1  G,  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA,  PA.  £ 


IF  IT'S  A 


a 


BELDEN 


Pf 


ARC  LAMP 

IT'S  ALL  RIGHT. 

The    "Belden"   possesses  many  desir- 
able features  not  found  in  any  other -lamp 

Note  its  faultless  construction. 

Handsome  in  appearance. 

It  is  a  lamp  that  you  can  depend  upon 
—  it  will  never  go  back  nn  you 


one  of  the  many  features  that  have 
made  the  "Belden"  so  popular  is  its  clutch, 
illustrated  in  the  cuts.  It  will  release 
itself  without  striking  a  trip-post  of  any 
kind,  thereby  eliminating  the  change  of 
voltage  every  time  ihe  lamp  feeds.  Our 
catalog  explains  all  details  of  the  lamp  and 
will  be  mailed  on  request. 


it.      BELDEN  -LARWILL 
,i       ELEC.  &  MFG.  CO., 


FORT  WAYNE,  INC.,  U.  S.  A. 


STURTEYANT 
GENERATING  SETS 


In  loo  types  and  sijes. 
High  speed,  and  high  grade. 
We  build  both  engine  generator. 
Send  for  Bulletin  G. 


^=^ 


*'-?* 


B,F.  STURTEVANT  CO.  BOSTON. 

*EW  YOUR  •  PHILADELPHIA  •  CHICAGO   •  LONDON. 


$3   PSI"  AnnUITl.         Elortrid.nr^MtiihToe'Uim'p.nv.l'Mc.en. 


EVERY   SATURDAY. 


10  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO,  APRIL  7.  1900. 


No.  14 


SIIVIPLESV    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


:rn  selling  agent, 
.  HIXSON, 
I  137  Monadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MAS8. 


Electric    Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  'KSS: 


188V— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893- World's  Fair, 
Medal  for  Bobber  Insulation. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  0KONITE  CO.,  Ltd 


Wither.  Wros 


proof 


TSKUx$S&\  J"««»««<     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen't  Supt. 
W.  H.  Hodglns,  Secy. 


MORE 

"Crown  'Rail  Bonds 

Arc  In    use    nirin   all  other  styles  of  Rail   Honda  confined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURX  &  MOEN  Dept. 


Stiol  k  Wire 


The  Rookery,  CHICAdO,  ILL, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH    AND    FIRE   ALARn    CABLES. 

All  Wire,  are  tasted  at  Faetory.  JOSE^BOBO,  ISD. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 


N.  1.  R. 


OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


STEREOPTICONS 


MAGIC    LANTERN5     «•     GLIDES       Wf* 

CONOENSEO    CATALOGUE    FREE  \, 

RILEY  BROS.  16  BEEKMAN  5T.  NEW  YORK.  V 


WESTON  Electrical  Instalment  Co., 

*■■■    «m«m«>         __  . T.rMI: 01       urnriDV     M     ¥       TT     c     A 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Uluminaied  Dial 
Slatioa  Instruments. 


These  instruments  are 
based  upon  the  same  gen- 
eral principle  and  are  just 
*s  aocorate  as  oar  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bnt  are  much 
larger,  and  the  working 
part*  are  inclosed  in  a 
neatly  designed  dust-proof 
cast-iron  case  which  effect- 
ively shields  the  Instru- 
ments from  disturbing  ia- 
fiaencee  of  external  mag- 
netic fields. 

BERLIN.— European  Weston 
Electrical  Instrument  Co.,  Rit- 
ieretrasse  No.  88. 

Mention  the  W 


•Vest  on  Standard    Illuminated 

Dial  Station  Voltmeter. 

Style  B.  -'Flush  Type.** 

estern  Er.Efiiu* 'iAXawi,en  writiDg  for  catalogues 


Weston  Stanford 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating ana  Direct  Current 
l  ircnits. 

Onr  portable  Instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  moat  relia- 
ble, absolute  standards  for 
Laboratory  use. 


M 


2,000  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  %  to  &0*iorse  power. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent,  fiood  profits 
for  agents.    The  Hobarl  Elec.  Mfg.  Co.,  Troy,  Ohio, 


Queen  &  Co. 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 

Not  In   Tho  -Trust:. 


SPEER  CARBON  CO. 


St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds, 

Semt  for  Samples  and  Prices 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

In  successful  use  for  ten  years. 

Standard  h lath.    Prices  law. 

Send  for  descriptive  circular  and 
testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


[PHOENIX  GLASS  C0.1 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsburgh.    New  Tort    Chicago,  j 


C  X*.    SPL,ITI>ORI!,, 

ll\\T'  gaaonajig-  "-*-"«». 

17-87  Vande wat  er  St.,  Hew  Yark. 


chica8oBel!^Co% 

LEATHERC^^     Mill 
BELTING   NX  >  SLPPlllv 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  is  tb*  re- 
sult of  patient  Inquiry  and  careful 
study  of  tlie  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Batt- 
ing always  state  the  system  used. 


67-6'JSOUIII    (   \\At     Mid  l 

CHICAGO  ILL 


NEW  MONITOR  BELL 


fon'act  Spring  Cannot  Turn. 
Binding  Posts  Cannot  Turn. 
Gong  Cannot  Turn. 
Heavy  Brass  Gong. 
Double  Magnets. 


Huebel&  Manger,  ~ 


386  Graham  St. 
~    LYR, 


PLATINUM 


COLDSM  ITH  BROS.,  63  and  65  Washington  S<reet.  Chicago. 

Kefiners  and  Assayers.  Woiks.  98lh  ana  Tnroop  Str 


Standard  Underground  GableCo. 


J  I    642  The  Rookery, 
■"    •         Chicago. 


Westlnghouse  Bldg. 


ng! 
•It! 


Pittsbun 


l\, 


18CortlandtSt, 
New  York  City. 


Mills  Building,  San  Francisco. 


1225  Betz  Bldg., 
Philadelphia,  Pa, 


-  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High,  (Srade  RnWirr  Cowr.il  Wlr.«  bi«I  Cables. 


HOLOPHANE  GLASS  CO,, 


No.  ■  Broadway, 
NEW  YORK,  N.  Y. 

Moufacturtrsoi  COMPOUND  PRISM  GLOBES  AND  SHADES,  ou.r.«(«di.n™ 


'Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  direct  inland  (iiifuhlDp  all  Winds  of  light. 

Head  lor  eatiluuues  and  pamphlets. 
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DIEHL 


ELECTRIC  FAN 


PATENTS  SUSTAINED. 

USE  OR  SALE  OF  INFRINGEMENTS 

STOPPED  BY  INJUNCTION. 

DEGREE  OF  U.S.  COURT. 

INFRINGERS  BEWARE. 


I 


DIEHL 


MANUFACTURING 
CO., 

ELIZABETHPORT,  N.  J. 


... 


April  7,  1900 


WESTERN    ELECTRICIAN 


The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad^ 
mark  "ELECTRA." 

*<^~H":~:~x~:~x-x~x~:~x~:~x-** 


.UNEQUALLED  IN  QUALIT 


Vvv* 


^RSOLUffcty   STEADY 


-LIANT    LICHT. 


HUGO  REISINGER  hbroadway  NEW  YORK. 


xk~x-:~x~x~x~x~x~x~x~X"X 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 
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COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers.    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF 0 

STEEL  OUTLET  AOT>  JUNCTION  BOXES, 
SWITCHBOARDS,    PASEL"  BOARDS,    SWITCHES,  HTO. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating aif  as  cooling  fluid.  Vacuum  guaran- 
teed to-  exceed  20  Inches  in  hottest  and 
most  humid  weather. 

100  We«J  Ninth  St.,   KANSAS  CITY,  flO. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGSi      Free  samples  and  net  price   sent  on  application. 

Order  from  us  or  through  your  supply  house. 

BURT  &  TOBEY,  new  Bedford,  mass. 


General  Incandescent  Arc  Light  Co. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  P 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK.  ■ 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  ■ 

■    CHICAGO   OFFICE- _„  MARTIN     1      INSIIIIfMl  ■■ 


CHICAGO    OFFICE— 
1012-13    MONADNOCK 


Tel.  3348  15th  St. 


,r%  GARY  SPRING  WORKS, 


240  and  242  West  29th  St. 
New  York  City. 


JJI  ^  WIRE   and    SPRINGS      (_ 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works. 

PITTSBURG.  PA. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Arc  and  Incandescent 
Globes  and  Shades  of  all  Shapes  in  Opal, 
Clear,  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Mtasurt   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  II  CO., 

T.l.phon.,  1M  qortuuidt.  tfhon.tafc  and  Tin'thw 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


6     MARKE 


CHICAGO. 


♦ 


♦ 


Partz  Acid  Gravity  Battery. 


No.  3. 


m 


Jar,  G  Id.  x  8  la. 
E.  M.  F,,  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  SI. 50  PER  CELL. 


Partz 

Sulpho-Ghromic 

Salt. 


Dissolved  in  water  makes  a  standard 
Klectropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

pri  :e,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  in  a  partz.  When  th  )  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  with  a  little  Sulpho-Chromlc  Salt  will 
again  and  again  restore  its  usefulness. 

SEND  FOR  FREE  CATALOCUE. 

THE  S.  S,  WHITE  DENTAL  MFG.  CO., 


Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 


BRANCHES 

New  York,  Boston,  Chicago,  Brooklyn,  Atlanta,  Rochester,  Berlin,  Buenos  Ay  res,  St.  Petersburg, 


No.  702,  10  Amp.  D.  P. 


Has  ample  carrying  capacity. 


HART 


I     AND.    | 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it. 


HartapHjegeman 


>&  HIGH 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 


NEW  YORK.  N.  Y„  39  Corllandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON.  MASS.,  31   Sta'e  S'reet.  CHARLOTTE,  N.  C,  29J   S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.         ATLANTA,  GA..  English- American  Building. 
WASHINGTON,  D.  C.  Kellogg  Building  DENVER,  COLO.,  311    Kittredge  Building. 

CHICAGO,  ILL.,   Old  Colony   Building. 

CROCKER-WHEELER  COMPANY, 

WORKS:    AMPERE,  N.  J. 
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DIRECT-CURRENT 

DESKm 
CEILING 

FANS. 


Cut  or  1*2 -Inch,  llO-V,  Desk  Fan,  Open  Field  Type  with 
polished  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOIXOWUSG  SUPFL.Y  HOUSES 

1.    Stanley  A.  Patterson.  32-34  Frankfort  St.,  Hiev  fork.  !¥.  V. 

*.    Western  Electrical  Supply  Co..  10-13  Xorth  9th  St.,  St.  Louis,  JIo. 

3.  Illinois  Electric  Co..  239  Madison  St.,  Chicago,  IU. 

4.  Vallee  Bros.  A   Co..  625  Arch  St.,  Philadelphia.  Pa. 

5.  Frank  H .  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia.  Pa. 

G.    Electric  Snpply  &  Mfg.  Co..  C2  Public  Square,  Cleveland,  Ohio. 

7.  The  Devere  Electric  Co..4:tO  Plum  St.,  Cincinnati,  O. 

8.  Donbleday-HUl  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


Cut  of  IG-incli  Wall  Fan,  Maine  iiuivli  as  12-incli  and  having;  a 
swivel  Joint.  By  simply  turning  a  Iiandle  tliis  Fan  can  be  ad- 
justed to  blow  air  up,   down  or  on  eitlier  side: 

ABE  AGEJfTS  FOB  PEEBEESS   FAKS: 

9.    Jnlins  Andrae  &  Sons  Co.,  225  W.  Water  St.,  Milwaukee,  Wis. 

10.  H.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street.  Wheeling.  W.Va. 

11.  Electric  Snpply  <&  Const.  Co.,  80  E.  Clay  St.,  Columbus.  O. 

12.  Tarncy  &  McOnat,  125  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  W.  <..  Xagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  111. 

15.  Elect.  Snp.  &  Eng.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 

.   j  ■ 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  0.  S.  A. 

Manufacturers  PEERLESS  Direc'-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


na 


ii 


» 


USE  THE 

Belden 

ARC 
LAMP 


And-,  avoid  that  strain  on 
your  mind. 

The  "Belden" 

Enables  you  to  give  better 
satisfaction  to  your  cus- 
tomers than  any  otherlamp, 
with  a  consequent  increase 
in  your  profits. 


OUR   LATEST 

FRONT  OF  THE  BOARD  TYPE 

Switchboard  Instrument. 


OUR 
CATALOG 

Explains  why 

our  Lamp 

is  so  superior  to  all 

others. 


BELDEN-LARWILL  ELEC.  &  MFG.  CO., 

FORT  WAYNE,  IND.,  U.  S.  A. 


Type  F  Wattmeter,  Front  Connection,  One-third  Actual  Size. 


Our  Indicating  Wattmeters,  Voltmeters 
and  Ammeters  are  also  built  for  BACK  OF 
THE  BOARD. 


WRITE  FOR  PRICES  AND  BULLETIN  Z  31,  JUST  ISSUED. 


WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH  OFFICES: 

NEW  YORK.  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON.  620  Atlantic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  St. 

ATLANTA,  GA„  1002  ENGLISH-AMERICAN  BUILDING-  R.  J.  RUSSELL. 

SAN  FRANCISCO,  120  Sutler  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg..  New  York  City. 
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Marlboro,  Mass.,  Dec,  26,  1899- 
CiJNO-$r«rA<A^LrG.  Co.,  yew  England  Branch,  Boston. 

Havel>eeau*icg  CJleg-Surfaee  for  some  time  with  excellent  satisfaction. 
Have  been  able  to  rufa  belt  quite  slack.  The  only  trouble  1  have  had  was  when 
I  got  on  too  much,  which  was  contrary  to  directions.  Otherwise  than  this  It  is 
all  that  Is  claimed  for  ft. 

MARLBOROUGH  ELECTRIC  CO.. 

Frank  O.  Barnes,  Supt. 


Only  CLING-SURFACE  Does  These  Two  Things: 


Stops  all  slipping  and  yet  preserves  the  belt.  We 
couldn't  keep  on  graining  friends  If  It  stopped  the 
slip  at  the  expense  of  trie  belt.  It  keeps  the  belts 
pliable  and  elastic,  allows  them  to  run  easy,  re- 
lieves Initial  tension  strain,  gives  steadily  running 
belts,  and  from  1  5  to  40  per  cent,  more  power. 
Try  It  on  one  belt.  Unless  this  Is  all  true  you  pay 
nothing  for  any  of  the  'can  nor  shippage-  Ask  for 
booklet  of  slack  belts. 

CLING-SURFACE  MFG.  CO., 

Chicago  Bapch.  225  Dearborn  St.,  177-182  Virginia  St., 

New    York  Branch.  Postal  Building.  263  Broadway,  BHCCal  A     U     V 

Hen  England  Branch.  170  Summer  St..  Boston.  BUFFALO,   N.    Y. 
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Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Spragufl  Electric  Co. 

Western  Elect.  Supply  Co. 
Connector^  and   Termi- 
nals (Patent). 

MoIntlreCo.,TheC 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  &  Co. 

SltfnSens  A  Halske  Electric  Co. 
of  Atnerfca. 

Sflrague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Baln.Foree. 

Crocker-Wheeler  Company. 

FtV  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
or  America. 

Sprague  Electric  Co. 

wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestlngbouseElec.A  Mfg.Co. 
Copper. 

Besly  ACo.,Chas.  H. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Besly  ACo.,Chas.  H. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

QkonlteCo-.The 

Partrick,  Carter  A  Wilkins. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Correspondence  Schools 

Elec.  Engineer  Corr.  InU. 

Int.  Correspond.  Schools. 

United  Corresp.  Schools. 
(roNM-Armrt,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Mfg.  Co. 

Electric  Appliance  Co. 

Fowler,  John  H. 

Kans.  City  A  So.  Lumber  Co. 

Leavltt,  R.  H. 

Magers,  J.  B. 

Manhattan  Elec.  Supply  Co. 

Naugle,  HolcombACo. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Chicago  Edison  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Foote.  Plerson  A  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

PalBte  Co.,H.  T. 

Peru  Elec.  Mfg.  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Baux,  F.  A. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 


Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N . 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  &  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  V. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  ApDiianc&Co, 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote.  Plerson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Palste  Co..  H.  T. 

Partrick,  Carter  A  WTilkins. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Burt  ATobey. 

Clay  Electric  A  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McIntireCo.,TheC. 

Partrick,  Carter  A  Wilklns. 

Pringle,  Wm.  T. 

Spies  A  Company. 

Therlen  Tool  Works. 

Western  Elect.  Supply  Co. 
Electro-Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

<  rocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-  Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  Oa». 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro,,  D.  L. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  (jo. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  A  H. 


Fixtures,  El.  A    Comh'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

MclntlreCo.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting.  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplier*. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Mlanus  Electric  Co. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Schlff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  &  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  "Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water}. 

Kelley  A  Son,  Benj.  F. 
Beating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators  and  Insulat- 
ing M  aterials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  AppI  lance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Plerson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlle  Co., The. 

Palste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schlff,  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

W'estern  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables-Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Partrick,  Carter  &  Wilkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A, 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps.  Incandescent. 

Chicago  Edison  Co. 

Colonial  Electrical  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A    Minia- 
ture Lamp  Dept. 


Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnehouse  El.  A  M  fe.  Co. 
Lightning  Arresters. 

Butler-Taylor  Co. 

Electric  A'ppllance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.    Inc. 

Garton- Daniels  Company. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  rt  Son,  Mathias. 

Reidy,  J.  J. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smlth-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  &  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus.  Elec. 

Crocker-  W heeler  Com  pany . 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Cling -Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 
Patent  Attorneys. 

Hamlin,  Geo.  R, 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  AGO.,  Chas.  H. 

Phosphor  Bronze  Sm.Co. ,  Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  A  Stitt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan, 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Re  liners. 

Great  Western  Smelting  and 
RetinlngCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co, 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Spies  A  Company, 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 


Sccond-IIand  Mach'v. 

Baux,  F.  A. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply   Co 

Partrick,  Carter  A  Wilklns, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stercopticons,      Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  electrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 
I      BissellCo.,  The  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Crocker- Wheeler  Company. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote.  Pierson  A  Co. 

Garl  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Mlanus  Electric  Co. 

Noblett,  E.J. 

North  Electric  Co. 

Standard  Tel.  A  EL  Co. 

Sterling  Electric  Co. 

Strom  berg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Therlen  Tool  Works. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  ElectrlcCo. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
TurbineA  «  rh-i-M  heels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Valle. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Electric  Appliance  Co, 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Woodwork,Electrical. 

BissellCo.,  The  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splltdorf,  C.  F. 
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Pole  Arrester  111.11  cover,  showing  lid 
removed-  It  is  necessary  to  loosen  but 
one  thumb-screw  to  remove  lid.  This  Ar- 
rester weighs  but  12  lbs.  complete. 


YOU  DON'T  HAVE  TO  USE  ANY  MORE 

BARTON  LIGHTNING  ARRESTERS 

Than  you  do  any  other  make  to  receive  perfect  results.  In  fact,  the  small  air-gap  and  low-re- 
sistance discharge  path  through  these  devices  give  you  more  protection  at  a  lower  price  than 
you  can  obtain  by  the  use  of  other  devices  that  do  not  last  as  long. 

By  limiting  the  flow  of  normal  current  with  a  non-induction  resistance  and  opening  the 
circuit  in  two  places  after  the  discharge  we  are  enabled  to  use  this  SMALL  AIR-GAP. 

Our  new  catalogue  shows  the  different  styles  in  which  these  Arresters  are  made, and  will  be 
sent  on  request. 

CARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.S.A. 


I  HAVE  PURCHASED  FROM  THE  ASSIGNEE  OF  THE  DEFUNCT 

PHENIX  BATTERY  MANUFACTURING  CO 

or  ST.  LOUIS,  MO., 


Its  entire  stock  of  finished  goods,  consisting   of 


ILECTRIC     LIGHT    CARBON1 


.■Ml 


IATTEPY  lyi  ATECWI AL-.    I  will  offer  this  stock  at  very  low  prices.    If  interested  write 


AMOS  IM.  BARRON,  Cleveland,  Ohi 


Siemens  &  Halske  Electric 
Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission, 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,       New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


FAN 
MOTORS 


FOR 


1900. 


CATALOGUE 
READY. 


16-inch  Bracket  Fan  Motor. 


Made  for  no,   220  and  500  volts. 
12-inch  and  16-inch  Fans  in  Both  Desk  and  Bracket  Style. 


Repeated  tests  have  shown   that  these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 

CHICAOO.  NEW  YORK. 

rlANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON, 

Bridge  Chambers,  171  Queen 
Victoria  St.,  B.  C, 
and  North  Woolwich,  E. 


ANTWBRP,  PARIS, 

33  Roe  Boudewyns.  46  Avenue  do  Bretenll. 

St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Series  Alternating  Street  System 

Enclosed  Arc  Lamps 

and  Series  Incandescents 

on  the  Same  Circuits. 

6.6  Amperes. 

Sub-stations  containing  constant-current  transformers  may    be   located 

at  convenient  points.    System  requires  no  attention  after  starting. 

Automatic  regulation.     Write  for  information. 

General  Office:    SCHENECTADY,  N.  Y. 


50-LIGMT  CONSTANT-CURRENT  TRANSFORMER,  COMPLETE. 


Sales  Offices  in  all  large  cities. 


CHICACO  OFFICE,  MONADNOCK  BUILDING. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET 

NESXPV    YORK. 


1.000,000  sold  during   the 
past  twelve  months. 


riesco  Dry  Battery. 

Acknowledged  the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size.  2%xGV, 

We  make  all  sizes. 


Telephone  Receivers. 


Hard  Rubber,  each $1.25 


Battery  Zincs. 

We  have  purchased  the  plant  of  the  Carr 
Metal  Company  and  can  furnish  the  Carr  com- 
posite zincs  In  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Price $0.00 

We  make  a  number  of  different  styles. 


Telephone    Outfit, 
No.  14, 

With  our  high-grade  car 
bon  transmitter,  which 
will  be  snnt  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
co  Dry  B.ittery,  $9.00. 


Alarm   Clock  Outfit,   No.   i'-i- 


Price,  Outfit 

Clock  only, 


Pony   Telephone  Receiver. 


Dlttmar  Pocket   Bat- 
tery Gauge. 

Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.60. 


Desk  Telephone   Outfit, 
No.  11. 


Price $9.00 


We  make  a  dozen  differ- 
ent lelephone  Outfits. 


Iron  Box  Bells,  No.  97. 


Retail  price,  90  cents. 


2W,  3,  3(4  and  4  Inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities.       fatfllAfJUp    Wft     \\ WftW    RpflflV 

WE  MANUFACTURE  a  large  percentage  of  the  goods  found  In  our  catalogue.  UdldlUgUC    11  Vi    11  11UW    HCdUJ. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

XKW     YORK. 


IMPROVED 


2,000  LIGHTS. 


April  7,  1900 
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Dearborn 


Drug    and     Chemical     Works, 

Laboratories Water    Chemists. 

Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO.. 

Century  BIdg. 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle.Holcqmb&Co., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan 
lie 


TIES. 


Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Pinconning,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR 


LINDSLEY  BROTHERS  COMPANY, 

MENOMINEE,  MICH. 

WHOLESALE     PRODUCERS 

60-foot  to  80-foot  Toles  our  Specialty. 


POLES 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


d)ONNELLYjSpBOvEJTEEL  glMBERS 
every  pair  Warranted 
foeen  years  experience 

WgS     .„.  J.J.RJ1DY 

[«•&**    311-321  E*Sr.lWrWn.&n». 


J.  B.  MACERS, 

MANUFACTURER.  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


« Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hood  s.  House  Braeketsand 
other  Specialties  for  Construction 
Woi-k.—  Catalogue  and  Prices  fur- 
nisked  on  application. 


CEDAR  POLES 

C.  H.  WORCESTER&  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stum  page  cut  and  sell  direct  to 
the  trade. 


CEDAR    POLES 

50   ET.  to     100  FT.     A       SPECIALTY 

P,L,NCc,KBRIMDSTrV.MAERSB(nf 

J0HNH.FOWLE9     '"'cJitW1'*- 


KLEIN'S 

CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  •        4&"Send  for  one. 

Mathias  Klein  &  Son, 

BT-89  W.  VAN  BUREN  STREET.  CHICAGO,  IL1 

R.  H.  LEAVITT, 

MANUFACTURER  OP 

Telephone  Cross-firms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


Foree  Bain, 

Consulting  Engineer 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657.59  nonadnock  Bldg.,  -    Chicago, 


TUC    I  ADfTCT    Akin    DLTCT    1°  "">  world  Is  claimed  of  tne 

Hit  LAHutdl  AMU  Dt5l  TEXAS  ARMJc,  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
^Ve  mnlre  tUe   DBWBY  ARM.       Write  for  prices. 


\A/S-ii*< 


Cedar    Poles 

AND  STREET  RAILWAY  TIES. 

^^VcVm?  PEBBIZO  &  SOtfS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

"Write  for  Delivered  Prices. 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


PROMPT 
SHIPMENTS. 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  MO. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ^"WRITE  US. 


FRED  H.  AEDEJf,  Pres.  J.  G  EISERO  WI€H,  Secy,  and  Treats. 

ILLINOIS  INSULATED  WIRE  CO., 

nNUtXli  IVIAIMUF-ACTURERS    OF  JJINULA] 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mm.  wis. 

GENERATORS    f  ~2  K-  w'  to  l50  K*  w"  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
— FACTORY  EQUIPMENTS  A  SPECIALTY. 

nrripro  *  Nortnern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B-R.  Electric  Co.. 
Urdu LO  1  39  Cortlandt  St.,  New  York.  St.  Paul,  Minn.  Ran  Francisco.  Cal.  Los  Aneeles,  Cal.  939-940  Monadnock.  Kansas  City,  Mo. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore, 
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I  j^^|  Speaking  of  us,  we  are  talking 
^^k  construction  material  just  now. 

I  ai^g  _-  Quick    constructiom    material. 

^LW  ^■•^  ■■  We  can  ship  quickly.    We  have 

an    immense    stock    of  cross-arms,  pins  and 

brackets  stacked  up  so  that  it  can   be  handled 

in  a  hurry— for  your  convenience  and  ours. 

MAKE  YOUR  REQUIREMENTS  KNOWN. 


Electric  Appliance  Company,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and. Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 


Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


INDIA    a   AMBER 


«*  Br       /*l»>IATlll*l 


IN  AMV   SHAPE   OR   PATTERN. 


EMPIRE  *    MIC 

INSULATED       ,!&        COMPOUND 

Cloths  «inif  l.'aprrs.  J|j""  UNEOUAlCii. 

EugeneMiinsell&Co.'1  Mica  Insulator  Co. 

2ISW.itrrM.IVeH  York  A'  CllicnilO.ll7LriKc.St. 


'  PERFECT.  V 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


GALES 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  PP.ee.  SampU  Stick. 


;  Name  . . 
I  Address  . 

I  W.  B. 


_  The  only  article  that  will  PREVENT 
SPARKING,  will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
009  Title  and  Trust  BIdg.,      CHICAGO,  ILL. 


A^ 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  Hoe  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeagueCo.,  324  Dearborn  St.,  Chicago. 


J  The  Fibre-Graphite  Commutator  Brush,  J 


(U.  S.  and  Foreign  Patent3.) 

No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 

No  Shifting  of  Quadrant. 

80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

Holmes  Fibre  -  Graphite  Mfg.  Co., 

6165  WakcfUld  il     Germantown.  PHI  .ADELPH1 1. 


FIBRE-GRAPHITEI 

COMMUTATOR  ,| 

BRUSH       i 


St\.V-A.\SWCKV\NG 


ilundell; 

: GENERATORS: 


HIGH-GRADE 
ELECTRICAL  APPARATUS 

MANUFACTURED  BY  THE 


iLUNDELL: 
i  MOTORS  | 


Sprague  Electric  Co. 

LUNDELL  FANS  ARE  THE  STANDARD. 

Tin'.  cause  thoy  are  correct  In  principle  and  perfect  In  con- 

lon      The  new  type  for  thl%  season  i-  practically  noiseless   In  operation.    Sizes, 

styles  ii'nl  price*  given  upon  application.    Catalogue 0888     Correspondence  solicited. 

GENERAL  OFFICES:    627-531   WEST  34TH  STREET.  NEW  YORK. 


! LUNDELLj 

:.  MOTORS  j 


CHICAGO:    Fisher  Building. 
BOSTON:    275  Devonshire  Street. 


ILUNDELL! 

i GENERATORS: 


Motor  Hiurtiiijj  Rheustais. 

Motor  Regulating  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 


Westfleld.  i 


.  J»  V.  S.  A. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet :  "Information  for  Inventors, " 

free.  Specialty:  Electrical  Inventions. 


COME  TO  THE  FRONT. 

Have  you  made  a  study  of  your 
business  or  trader  It  is  the 
quickest  way  to  reach  a  respon- 
sible, high-salaried  position. 
You  study  "between  times"  and 
we  guarantee  you  a  thorough 
course  through 

Education  by  Mall 

In  Electrical,  Meohanical, 
Steam.  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture,  Practical  News- 
paper  Work,  English 
Branobes.  Stenography.  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price;  easy 
terms.  Mention  subjects  In- 
terested in   wben  writing   to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

158  6th  Ave.,  New  York,  for  Catalogue  9*. 


(k 


OAMJihJL 


Unxk 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CO, 

Wires  and  Cables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


General  Office  and  Works, 
Wllkesbarre,  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

New  York  Office,  Chicago  Office, 

50  Dey  St.  1201-2  Marquette  Bldg. 


jflfE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  DARREL  BEFORE  THE  RISE  IN  PRICE. 


Barrel  lota,  16  C.  P.,  17  oents;  3»  C.  P.,  £5  cents; 
F.  O.  B.  Oweasboro. 


MANUFACTUEBD  BY 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORQ, 
KENTUCKY. 
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7RANK  N.  PHILLIPS,  President. 
ft.   H.  WAGENSEIL,  TREASURER. 


EUGENE  F.   PHILLIPS,- 
General  Manager. 


e.  Rowland  phillips,  vice-pre* 

C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PHOVTDEBTCE,  B.  r. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

cables  for  aerial  and  underground  use. 

New  Yobk  Stobe,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 

S'randed  and  Flex* 

Ible  Wire  and 

Cables  with 

Cl.rk's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  In  evsry  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shali  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61-63  Hampshire  Street, 

BOSTON,  MASS. 


HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


The   Colorado   Incandescent   Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.       Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


P 


ATENTS. 


PAGE  & DURAND. 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 
Adams    Ex.   Bldg..   185  Dearborn   St.. 
CHICAGu.lLL.  —-a 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


NOW  READY! 


Desk  and  Ceiling  Fans,  (900  Models. 


Send  for  Cata- 
logue No.  2110. 


THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 


Eastern  Office  and  Warehouse.  136  Liberty  Street,  New  York  City. 


B 

Manfrs. 

of  the 

well 

known 


rotHEKO 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR   AND  PRICE  LIST. 


REPAIRS  t?rcaunrc™dnign|le.c:  National  Electric  Company's  Machines. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow -Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

^    Office  and  Factory:  PAWTUCKET,  R.  I. 


THE  "TEMPLE" 

Carbon  Brush  Holder 

GUARANTEED 

TO  (  90U Commutator  )  \i/„„_ 

SAVE  i  752  Brush  f  lYcflf. 

Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  tit  any  machine  and  carry  any  current. 

IT  ISSUELESS. 

Send  size  of  brushes  now  in  |  on  ftonc'  Trifll  '  A  set  of  DrusDes  that  can  be  applied 
use    and    we  will  send  on"/  uU  l/djO     lllalfto  your  machine    in    30    minutes. 

S.    Manutacuredhy  (J^   ELECTRIC   &   MFG.    CO., 


Send  (or  Circular 
and  Ti 


208-210  ILLINOIS  ST., 
CHICAGO. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
wiih  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
maiter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREflENTS 
AtND  sEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


TRADEMARK  REGISTERED1897, 

O.G.LITTLf!S  ELECTRIC 

FIS.I. 

PULLEY  COATING 


lF.IG.4. 


Established  1893-        Incorporated  .897. 

0.  C.  LITTLE'S  ELECTRIC 
PULLEY  COATING. 

The  only  coaling  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
hich  will  double  grip  of  the  belt. 
Send  for  Sample  Pla.e  and  Lis!  oi  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisNAuhsaa. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light;  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  stvle  used  in  show  windows. 
Get  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 

THOMAS   A.    EDISON.    PROPRIETOR.  135   FIFTH   AVENUE,    NEW   YORK. 
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GENER1T0R  WANTED.     FOR  SALE  CHEAP. 


Second-band  A.  C.  Generator  and  exciter, 
2.000  volts.  60  cycles.  Not  less  than 
60  K  \V.     Most  be  in  first-class  order. 

White  Hall  Electric  Co  . 

White  Hall.  III. 


HELPWANTED. 

■  ■    manufuL'tur- 
D     Imtli 

■    «nrk.  who  i>  pro- 

■ 
MUomnninlcutions   will  >*■   cons! 

Address     "TELE- 
PHONE  '  care  Western  Electrician,  510    Mar- 

- 


WANTED. 

\  com] 

.       i.    I  !     ■   . 

...... 

can  be  given  nl  once  10  toe 

rlgbt  party.     ■'■  5  per  montb  now  and 

Partj  must 

-  1  ■ 

amount,  will  be 

nsli  >n-. 
\,\,r  -    1:    B.    STICHTI  1: 


WANTED. 

Manufacturers  of  dynamos,  motors,  fans.  gas. 

electric  and  combination  fixtures  and  electric 

supplies  will  please  send  catalogues  with  nel 

trade  pries  to  W.  S.  WAY,  Electrical  EEngt    :  13 

iton  St  W.,  Savannah,  Ga. 

AGENTS  WANTED. 

\\e  want  a  live, energeQc  man  or  woman  to 
represent  us.  at  once,  in  your  territory.  Must 
liberal  commission  to  the  right  person.  Ad- 
\  incement  rapid.     Good   references  required, 

TlK.se  wishing  to  better  themselves  address 
"OFFH  K"  cor.  Perkins  and  I'liion  Streets. 
Akron,  Ohio. 


WANTED. 

Electrical  salesman  to  handle  a  first-Class  side 
line,  new  article,  good  Inducements.  Address 
PACIFIC  ELECTRIC  CO..  125  .Main  St..  La 
Crosse,  wis. 


ilO.OOO stock  in  the  Chadron  Electric  Light 
and  Power  Compan)   of  Cbadron,  Nebraska,  for 

I  cash,  no  tmde.  Toial  stock.  $14.- 
'hhi;     tbe    plain    cost    over  that.    No  bonds, 

>_.'-  or   debts      J.   i>.   Bacon,  a    retired 

banker,  owns  balance  of  stock;  price,  $2, ». 

on  account  of  my  selling,  or  be  will  retain  bis 
stock.  City  contract.  Cltj  of  8,000,  six  churches, 

d  cltj  schools, very  healthy  country. 

Reason  tor  selling,  age,  too  mucb  to  see  to,  and 

business  away,  no  not  write:  come  and  see; 
nave  not  time  to  answer  long  letters.  If  I  am 
away,  J.  i».  Bacon  win  see  you. 

J.  S.  ROMINE.  President. 


WE  BUY  and  SELL 

SECONDHAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  &  Co.,  Newark,  N.  J. 
ELECTRICAL  BOOKS. 

All    Kinds. 

ELECTRICIAN   PUBLISHING  COMPANY, 


Suite  S10  Marrinette, 


CHICAGO. 


CORDON   PRIMARY  CELL. 

For  Onen  and  Clus>t  d  circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evei 

Put  01  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dls- 
charKeof  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion: cleanest;  notfreezlngat 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  3D  per  cent, 
greater  than  best  other  cell  in 
manet.  For  No.  1  cell.  3nn 
ampe'e  hours;  for  No.fl  t-c'l. 
125  ampere  hou-s;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit  .65  to  ,Tr& 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 
594  Broadway,  New  York, 

Western  Representative, 
Qeorgo  W.  Patterson,  1533  Marquette  BldR,  Chicago.  II! 


READY  FOR  THE  MARKET, 

"PE3ICO,"  the  new  style  Creole  rosette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty     New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents:    Rlsdon Iron  Works,  San  Francisco,  Cal.;  C.  B.  Bootbe  &  Co.,  Los  Angeles,  Cai 

This  Trade=MarkRo!°ectkteet3s,  &?» 

' Branches,  Edison  Cut- Outs 

fe  Guarantees  Satisfaction 

Switches,  etc. . 


PHILADELPHIA. 


T.  PAISTECO.    Chicago. 


WANTED   Eo: 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


QUICK    Rl 


Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.      Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L,  P.  Telephone,  nainS114,  I  4  I   S.  CLINTON  STREET,  CHICACO. 


THE  STERLING  VARNISH  COMPANY,   Times  Building.  Pittsburg,  Pa. 


WE  BUY 
WE 


Copper,  Brass  and  Platinum  Scrap,  Lamp 
Bases,  etc.,  at  highest  market  price. 

Nickel  Babbitt  (best  on  earth  for 
electrical  work);  all  other  grades  of 
Babbitt,  Bar  and  Wire  Solder,  Pig  Lead,  etc.,  at  lowest  market  pike. 

It  will  pay  you  to  investigate.    A  word  to  the  -wise  is  sufficient. 

GREAT  WESTERN  SMELTING  &  REFINING  C2. 

I  73  TO  199  WEST  KIIMZIE  STREET,  CHICACO. 


220-Volt  Motors. 

3  1     II.  P.  Sprague,  self-oilers. 

3  1     H.  P.  Eddy,   self-oilers. 

2  1      II.  P.  K.  &  C.  new,  s.  o.,  m.  p. 

1  1'  -.  II.  P.  HolLzer-Cabot,  self-oiler. 

1  i34  II.  P.  General  Electric  self-oiler. 

1  2      II.  P.  Jenney,    wiLh    extra   armature. 

1  3      II.  P.  Holding.    M.   P. 

1  3     II.  P.  Crocker-Wheeler,  s.  o.,  slow  sp. 

2  3      II.  P.  General  Elec.,  type  I.  B.,  8.  o. 

1  3      II.  P.  T.-H..   self-oiler. 

2  3     H.  P.  Card,   slow   speed,   self-oiler, 
i  :.     ||.  P.  Akron,    self-oiler. 

1  5      II.  P.  O.  &  (;.,  self-oiler. 

1  5      II.  P.  Gen.    Elec,    m.   p..   self-oiler. 

1  '.       II.   P.  T.-H..    self-oiler. 

1  71  ■  II.  P.   Ft.   Wayne  Jenney. 

1  7'     II.  P.  Eddy,  self-oiler. 

J  714  II.  P.  Edison,  self-oilers. 

1  12     ii.  P.  III.,  self-oiler. 

i  IS     II.  P.  Hpragne,  self-oiler. 

1  is     II.  P„wesllngbou8e,  self-oiler. 

i  [5     ii.  p.  Caret  M.P..  self-oiler,  new  s.s. 

l  16     ii.  P.  Crocker-Wheeler  elevator   mo- 
tor, with  controller. 

1  20      II.  P.  C.  .<t  C. 

i  2.7     ii.  P.  C ;r*lal,  M.  p.,  self-oiler. 

1  80     ii.  p.  EColtzer-Cauol     new   armatnre. 

i  1 1     ii.  P.  Edison,  self-oiler,  45  K.  W. 

I  77       II     P.    Kdlson.  self-oiler.  110  K.  W. 

i  too     ii.  p.  W I,  M.  P..  self-oiler. 

Soo-Volt  Motors. 

1  l      II.  P.  Eddy,   self-oiler. 

2  I      H.  P.  Crdoker-Wbeeler.    self-oilers. 
1  1      II.  P.  C.   &  0..  self-oiler. 

l  l     II.  p.  Commercial,   self-bller. 

l  2     n.  P.  i.iniyyn.  slow  speed;  self'Oller. 

1  3     II.  P.  Toledo,  self-oiler. 

I  ::      ll    P.  Hobort,   self-oiler. 

I  ::     H.  P.  .1 >-.    -- -if  Oiler. 

1  3     II.  P.  Thomson-Houston, 

2  2'  .  II.  p.  Roekford,  Iron-clad,  sclf-ollere. 
l  i     ii.  p.  Edison,  2  K.  W.,  self-oiler. 

1  71-  II.  P.  Wood,   self-oiler. 

I  7'j  ii.  P.  i'..     &     C.     multipolar,     slow 
speed. 

1  17,     II.  P.  Now,, toy.  self-oiler. 

2  IS     II.  P.  C.  &  *'..  self-oilers,  new  arma- 

ture. 

1  20     II.  P.  Commercial,   self-oiler. 

1  20      II.  P.  Triumph,   self-oiler,    Ironclad. 

I  2u     11.  P.  Card,  self-oiler. 

1  2.7     II.  p.  Mather,   ring  type,  new  arnit. 

1  80      II-  P.  Commercial,   self-oiler. 


regory: 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


500-Volt  Motors— Continued. 


1 
l 
l 

l 
i 
1 

i 
i 
l 

1     7.7 
I    75 

Hill 

i  mr. 

I    12.7 


II.-  P 
II.  P 
H.-P 
II.  P 
II.  P 

j*:-p 
■m.  p 
ii.  i 
ii.  p 
ii.  p 
ii.  p 

H.  P 

II.  P 
II.   P 


Koekford,   self-oiler,   new. 
T.-H.,   self-oiler. 
Edison.  25  K.  W.,  sell-oiler. 
Gen.   Elec.   M.   P.,   self-oiler. 

Jei v.    self-oiler. 

Jenney,    self-oiler. 
Mm  lor,    self-oiler. 
T.-H.-,   I).   4".  self-oiler. 
Edison,  45  K.   W.,  self-oiler. 
Sprague,  s.  o..  new  armature. 
Edison,   self-oiler. 
Westinghonse,  M.  P.,  self-oiler. 
Crocker  Wheeler,    M.   P..    s.   0. 
commercial,    m.    p.,    self-oiler. 


no-Volt  Incandescent  Dynamos. 

I      12-ltgbi  Sbawhan-Thresher,  75  v.,  s.  o. 
I      16-ilghl  Commercial,  s.  o.,  newly  rew-nd. 
1     25-llgln  Edison,  p..  K.  W.,  self-oiler. 
I      35-llght  Duplex,    7.7    volt. 
50-Ilghl  P.ain.  sell-oiler. 

1      55-llght  Edison. 

1     75-llght  Thomson  Houston,  s.  o. 

i     7.7  Iil-Iii  Eddy,  self-oiler. 

i     SO-llght  Wood. 

1      90-light  WeslhiL'liouse. 

1  IooMl-ih  T.-H.  Type,  C.   I.,  75-volt. 

1  100-llght  C.  &  U. 

I  ii,m  Unlit  Koekford. 

1  200-llcht  Am.  Eng.  Co..  M.  P.,  s.  o.,  new. 

1  200-llght  Howard,  oil  cup. 

]  2.7M.||<_-iii  c, .mm. Trial,  self-oiler,  compound. 

1  260-Ilght  National. 

1  300-llght  Looinls. 

i  300-Hghl  Columbia,  M.  P. 

8  to  liu-iii  Blckmeyer. 

i  S40  light  Eddy,   self-oiler,   compound. 


no-Volt  Incandescent  Dynamos- 
Continued. 

350-light  Hawkeye,  comp.  wound. 
350-light  Jenney,  s.  o.,  comp.,  new  arm't. 
350-light  National,   self-oiler,   compound. 
350-light  Edison,  20  K.   W.,  self-oiler. 
360-llght  Koekford.    s.    o.,    compound. 
400-light  Wood,  M.  P.,  s.  o. 
460-Ilght  Koekford,  self-oiler. 
450-light  Hollzer-Cabot.  s.  o.,  new  arma- 
ture,  slow  speed. 
540-Hght  Edison,  30  K.  W.,  oil  cup. 
540-llgbt  Edison,  30  IC.  W.,  self-oiler. 
550-lIght  E.  &  C.  slow  speed.  M.  r.,  s.  o. 
600-Iight  Eickmeyer. 

SOO-llght  Koekford.  self-oiler,  new  arm't. 
sim-liL'hl  Edison.  45  K.  W„  sslf-oller. 
1350-llght  Waddell-Entz,  SO  K.  W.,  51.  P. 


12  K. 
2n  K. 
25  K. 

45  K. 
fill  K. 
75  K, 


17  K. 
25  K. 

25  K. 
25  K. 
25  K. 
30  K. 
35  K. 


220-Volt  Generators. 

W.  YVesllnghouse,  s.  o.,  letter  type. 
W.  Commercial,    M.    P.,   self-oiler. 
\\'.  HnU'/.er-Cabot,     self-oller,     new 

armature,  slow  speed,  fine. 
W.  Edison,   self-oiler. 
W.  Edison,    self-oiler,    compound. 
W.  Wood,   M.    P.,   s.   o.,   compound. 

Soo-Volt  Generators. 

W.  Card,    self-oiler. 
W.  Koekford,   self-oiler,    compound, 
Manchester  type,  new  arm't. 
W.  Commercial,    self-oiler. 
W.  T.-H. 

W.  Edison,   self-oiler. 
W.  Jenney,  self-oiler. 


W.  Jenney,  self-oiler. 


500. Volt  Generators— Continued. 

1  35  K.  W.  Mather. 

1  40  K.  W.  Thomson-Houston,    self-oiler. 

1  45  K.  W.  Edison,   compound,  self-oiler. 

I  60  K.  W.  Edison,    compound,    self-oiler. 

1  75  K.  W.  Westlnghouse.   M.    P.,   s.   o. 

1  80  K.  W.  Crocker-Wheeler,   M.   P.,  s.  o. 

1 100  K.  W.  Commercial,    s.    o..    compound, 
M.  P.,  new  armature. 

Alternating  Generators. 

2  350-light  Thomson-Houston,  A  IS. 

1  500-llght  Balu,  30  K.  W.,  self-oiler. 

2  600-llgbt  Thomson-Houston,    A    6. 

1    600-light  Thomson-Houston,   two-phase. 
1    650-light  Thomson-Houston,   A    35,   s,   o. 
4   750-llght  Westlnghouse,  371/-  K.  W. 
1   750-llght  National,  U00  volts. 
1  1200-light  National,  toothed  armature. 
1  1000-llgbt  Wood,  toothed  armature. 
1  1200-light  T.-H..  A  12,  s.  o.,  1100  volts. 

1  1200-light  Westlnghouse,  toothed  armature. 

2  3000-llgbt  Westlnghouse,  slotted  armature. 

1  3000-light  Westlnghouse.  2200  volts,  toothed 

armature. 

2  6000-light  Westiughouse,  300  K.  W.,  toothed 

armature. 

Arc  Dynamos. 

2000  O.  P.  T.-H. 

2000  C.  P.  Western  Electric. 

2000  C.  P.  T.-H..   ball   armature. 

2000  C.  P.  T.-H.,   ring  armature. 

2000  C.  P.  Western  Electric  s.  o. 

2000  C.  P.  Brush,    No.   7. 

2*00  C.  I'.  Standard. 

2000  C.  P.  T.-H.,  L.  D.  2. 

2000  C.  T.  T.-H..    ring  armature. 

2000  C.  P.  Wood-American. 

2000  O.  P.  Wood.  No.  7. 

20O0  C.  r.  Western  Electric,  s.  o. 

1200  0.  P.  T.-H.,  M.  12. 

1200  C.  I'.  Brush.  No.  7. 

2000  C.  P.  Excelsior,   latest   type. 

1200  C.  P.  Slandnrd. 

1200  C.  P.  T.-H.,   L.  D.  12. 

2000  C.  1'.  T.-H..   M.  U.   2. 

2000  C.  r.  Brush,  No.  7%. 

2000  C.  P.  W:eslern   Electric,   s.   0. 

2000  C.  P.  Wesllnghouse. 

2000  C.  P.  Wood.    No.    8. 

2000  C.  T.  Brush.  No.  S,  newly  re- 
wound, extra  fine. 

1200  C.  P.  Wood, 'No.  S,  Et.Wayne. 

2000  C.  P.  Westlnghouse.    s.   o. 

1200  C.  P.  Excelsior,  latest  type, 
self-oilers. 


1  G-llght 

1  20-llght 

1  25-light 

1  25-1  Ight 

1  30-llght 

1  30-ligbt 

1  30-llght 

3  35-llght 

1  35-llght 

2  35-llght 
1  40-1  Ight 

3  40-1  Ight 
45-light 


1  45-light 

1  SO-llght 

l  nu.llghl 

1  50-llghl 

2  50-llgllt 

1  50-llght 

2  60-llght 
1  60-light 

1  BO-llght 

3  65-llght 

2  7.7-llght 
1  75-llght 

3  125-llght 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICE.— All  miKhlrm>re  actually  In  slock  ready  lor  prompt  delivery.    All  machines  are  guaranteed.     Wrile  lor  particulars  and  send  lor  MONTHLY  BARQAIN  SHEET,  with  nel  cash  price, 


April  7,   190O 


WESTERN   ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  .Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,      OHIO. 


HELP 
YOURSELF 


3  toabetterposition, 

a    better    salary,    by' 

securing  a  technical 

education.       Our    method   leads   to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
45,000  students  and  graduates. 
The  International  Correspondence  Schools, 
Box  1003  ScrantoD.Pa. 


$2.00 
Month 


An  X  Ray 


is  not   required   lo   find     f\        JD.      99         DUoActat 

the  good  qualities  of  a  Ks  ■  GL  il  •  ix  NcUbldL. 
Every  part  is  made'with  the  idea  of  making  it  right.  That's  the  only  way  to  build  a  modern, 
high-class,  succe-sful  rheostat,  and  it's  tbe  only  kind  we  make.  Will  carry  current  continuously 
on  any  contact.  Reduces  speed  of  motor  511  per  cent,  at  full  load.  Reliable,  fireproof,  approved  by 
fire  underwriters.  Speed  regulator  with  renewable  segments.  Send  for  illustrated  catalogue  \V 
and  discount  sheet. 

THE   CUTLER-HAMMER   MFG.   CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevaut  Engineering  Co..  75  Queen  Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  <S  Hi  Pes,  Yokohama  Jar  an,  Agents  for  Japan. 
We  are  tbe  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  la   the  World. 

Send  Us  One  Dollar 

Or.t  this  ad.  out  and  send  it  to  us  with  one  dollar  and  we 
will  forward  you  Uiis  $10.00  Dictionary,  subject  to  examiuauon. 
You  can  examine  it  at  your  nearest  express  office  and  if  found  abs  >- 
lutely  the  grandest  bargain  ever  heard  of  and  a  better  dic- 
tionary than  you  have  yet  seen,  pay  tbe  express  agent  5:3.95 
and  charges  and  take  tbe  book.  This  Dictionary  contains  25,000 
more  words,  phrases  and  definitions  than  are  to  be  found  in 
Webster's  International  Dictionary.  It  is  the  latest  Dictionary 
published,  contains  fully  45,000  more  words  than  Webster's  and 
Worcester's  latest  Unabridged  Dictionaries  and  has  250  njnre 
pages  than  WEBSTER'S  INTERNATIONAL  DICTIONARY.  The 
arrangement  is  superior,  the  reference  is  exact  and  it  is  absolutely 
the  cheapest  hieh  grade,  up-to-date  Dictionary  on  the  market.  Re- 
member this  Dictionary  is  printed  on  first-class  p8 per  made  expressly 
for  this  book,  f-om  clear  type  and  is  handsomely  bound  in  FULL 
LIBRARY  SHEEP,  marbled  edges,  indexed  for  only  $4.95.  As  a 
reference  this  Dictionary  has  ABSOLUTELY  NO  EQUAL. .  Send  your 
order  NOW.  Illustrated  catalogue  of  books  at  special  prices,  1  Khh. 
Address, 

THE  WERNER  COMPANY. 


publishers  and  Manufacturers. 


Akron,  Ohio. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIRCULAR  AND  PRICES. 

THE  LECIANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


SMALL  SPRINGS 

OF   EVERY   DESCRIPTION 
THE  WALLACE    BARNES    C0V 

■jrABh.ii**p':/ts7.         BRISTOL,    CONN.,   U.S.A. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  SU  Naw  Yo.k 


BRANCHES:]  320  D88,born  S1. 


BOSTON: 
'34  Congress  St 


SUN  FRANCISCO: 

71  Clood  Building 


USED      MACHINERY 

W.N.MATTHEWS&BRO; 

Manufacturers  Ajents  ^ 

60/  Carleton  BIdg.     St  Louis,  Mo. 
Ifeep  (/our  eye  on  this  little  Hole.  There's  always      \ 
something  "1/7  If"  for  You  and  for  US. 


LOW  PRICES  FOR  CASIf. 

1—0(1  K..  YT.  Wood  Alternator,  complete  with    Exciter 

and  Instruments.  VXi  cycle.'.      #•  H       •■•■I  . 

1—50  K,  W.T.-H  ,  f.'JO-Vult  Kai  nvay  Generator. 

1— 62  K.  W.  T.-H..  B00-V61t  Railway  Generator. 

l_3(M]-amp.  U  S.  Dynamo,  185  Volts. 

l— 400-Lt.  National  Bipolar  Dynamo,  125  Volts. 

•1— F,0-Lt.  Excelsior  Arc  Dvn&mos. 

2— 100-Lt.  Excelsior  Are  Dynamos. 

2-60-Lt.  Weslei  n  Electric  A'c  Dvnamos. 

1— 100-Lt.  Western  Electric  Are  Dvnamo. 

600— Ft.    Warne    Wood.  Western   Electric.   Excelsior, 

Helios  and  A-E  Arc  Lamps. 
l-l(ix.7x;ij  We  tingliomeComnourd  Engine.  :'du  H   P. 
1— lSX'Xls  We*ti..irl"ti'iis-  Standard  Entrint*.  .2.r>  H.  P. 
1-SH'XH  Westinghm.reSiandard  Engine.  40  H-  P. 
l_if,xif,  ideal  Simple  Euuii  e.  175  H-  P. 
2-rCxlKTubi'larB.t iters,  with  Hawlej   It    wnDialt. 
l-aoo  H.  i*.  Hopi  es  i-  xliauft  Heater. 
1—5'.  x'ix-  W.-rtLintiti-n  Duplex  Pump. 
1-20  H.  P.  2,0  V.dl  Eddv  Bipolar  Motors,  e-orl  as  new. 
■I—  r.'i  H  P.  22C-VuD  Kduy  Rinola    Moloi*,  good  us  i.e«. 
2-lOn.  H.  a20  -Vr.lt  Edl\  Hin.dar  Motors,  g-tfd  as  new 
1-lH.  P.  220-Volt.Sprngue  Slmor.g  od  as  new. 
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NEW  IDEAS. 

Theoretical  and  Practical  Long  Distance  transmission 
of  sound  waves  perfected  by  Electrically  and  Mechanically 
correct  apparatus,  obtained  by  employing  the  very  best  of 
material,  'workmanship,  experience  and  scientific  tests. 

THE    BEST   IS   THE   CHEAPEST! 

Our  guarantee  for  five  years  protects  you  from  further  experimenting  with  cheap  apparatus.  J 

SWEDISH-AMERICAN  TELEPHONE  CO.,  680-682  Wells  Street,  CHICAGO,  U.S.  A. 


Correspondence 
Solicited. 


.Send  for  complete  catalogue  of 

MACNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  t-oinl-  High  «.r:nlr  in  Every  Itcspn-i. 

MIANUS  ELECTRIC  CO.,  -    Mianus,  Conn. 

Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claimB 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
CHICAGO,  U.  S.  A. 


QETCATALOQ. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and    Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOCUE. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURER*    OF 


BELL  STYLE  TELEPHONE 


APPARATUS 

FOB    THE    INDEPENDENT    FIELD. 
Main  Office  and  Factory  at    LAFAYETTE,    IHD.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


Kokomo  Telephones  fori  900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll  line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproducttonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  Mates. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grad; 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  m  alleeed  Infringement  of 
patents  owlrjg  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


UNITED_STATES  AND  CANADA  CONNECTED   BY     FARR  TELEPHONIES 

350  FEET  ABOVE  NIAGARA  RIVER 


UNITED  STATE5 


CHICACO,    -    ILL. 


CANADA 


FARR  TELEPHONE  AND  CONSTRUCTION  SUPPLY  CO. 
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The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED  BY  THE 


Colonial  Electrical  Co. 


HBlMBWWMWil 

THE  STEW  HOME  OF  THE  CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at  Youngstown,  Ohio. 


RAVENNA,  OHIO. 


■  ■ 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


•M 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

Xo  holes  to  die.  You 
screw  them  In  the 
ground  and  there  they 
stay,  d  efyin  a  u  p  - 
rootal. 

PKimCAL    A\i>    I A  EXPENSIVE. 

Six  sizes,  3l  to  12  inch  diameter. 
Others  Use  and   Endorse  Them,  Why  Not  You? 


Manufactured 
by 


PHILIP   SMITH, 

Sidney,  Ohio,<U.  S.A. 


to  1*  in.  Diameter. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 

HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.  of 
No. 36  single  silk-covered  Tare  will  cost  you 
8243netat50,io.  10. 5  off  liar;  and  there  is 
snfficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  bridging-bell  magnets.  Yonr 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  |248. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  36  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
tarns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent.  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAuNETCO.  DOES  IT  BY  MACHINERY 
I387IHST.  JERSEY  CITY H.J. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


We  Don't 
Want 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  weak-  out.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Sfaintenance 

Repair 


EXPENSE 


JBedneed  to  the 

Minimum 


\ 


THAT'S    WHY    PATRONS    UPHOLD 

writetorcataiog.         63-75  FRANKFORT  STREET,  CLEVELAND,  0. 
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ADJUSTABLE 

Hanging 
Telephones 


IX    WiLL. 

(Kll.l\<.   AXD  DEMK 

f»  BTS. 

Take  phono  where  you  want 

entral  when  you  lower 
II  or  not,  as  yon  n  1st) 
1  onnects  with  any  telephone. 
;    they  du  and   much 


We  Handle 
Others,  Too. 

Send  lor  new  illustrated,  cata- 
log BhOWlDg  our  new  de- 
parture In  telephony. 

^     M.  I.  VOUGHT, 

Sole  Manufacturer, 

mplele.     LA    CROSSE,  WISi 
1'atents  Pending  in  Commercial  Countries. 


U.  S.  NAVY  SPECIFICATIONS 

>  qua]  to  "  New  Standard  Drv 

Battery"  in  E.  M.  F.  fl.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  Imitation-.   New   Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR     AND     SOLE     U1NUHCTURCB 

42   VESEV    STREET,    NEW   YORK  CITY. 
8«nd  for  Catalogue  and  mt-iition  Western  Electrician. 


On  receipt  of. 


10  CENTS 

.  .  We  will  send  you  a 


Western  Electrician 


Moonlit  ScMulfi 


FOR   1900. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  R1fl  MarnuettP  Rldu     CHICafin 

THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  tth°  Copper  Country 


.o^S  CALUMET 
UNCOCK 
HOUGHTON 
.'ANSE 
V\.Neatorla 


MOUNTAIN 
Wausuukee 


MENOMINEE 
MARINETTE 


ELLIS  J 
OCONTO  JO.S^OCONTO 


^MILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Ticket  Office,  95  Adams  St. 


Prompt      Shipments 
ELEGTRIGAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,   MO. 

We  guarantee  low  prices,  prompt  shipments  and  best  grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 

Long Distancejeiephone 2279.  701  Delaware  St.,  KANSAS  CITY,  VO. 

EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  8.  A. 


Western  Telephone  Construction  Go., 

£50*54  8.  Clinton  St.,  Chicago,  111., 


-Largest  Manufacturers   of- 


Telephones  Switchboards  Exclusively 


In  the  United  States. 


WE  HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

OUR  QU AXITY  IS  PARAMOUNT. 


AMERICAN 


AMERICAN  "C" 


Woven  Wire  Brushes  of  every  description.  Quality  first,  last  and  always. 
We  make  bnt  one  srade— THE  BEST. 

If  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PRICE,  HIGH  qiJAXITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire   Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


New  Dynamo  Tenders'  Iiand=Book. 

By  F.  B.  BADT. 

226   Pages,    140  Illustrations.     Flexible    Cloth   Binding.    Size  of  Type  Page 
5  1=2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  neverspen.  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cablnels  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  0'  your  toll  or  worst  lines 
and  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


CABLE  DISTRIBUTING 
BOARDS 


Combining  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning;  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


GROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  oVin.  x  40  in,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (Nocut  shown.) 
If  top  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog.  ,.„.  ■ 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100  ■ 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  6  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 
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Ball  Automatic  Engines. 


BmitONLYby 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


BALL  EZIMOIIMI 


I 


A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We.also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees. .         . 


JOS.  DIXOST  CRUCIBLE  CO., 


Jersey  City,  TS.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  ns  to  guarantee : 
The  Largesl  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realised  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos* 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


|  REGjRflDE MARKS    frlE  PHOSPHOR  BRONZE  SMELTING C0.QMITED, 

2200  Washington  ave.philadel.phia. 
|      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,R0DS,SHEETS,etc. 
%^^  —  DELTA    METAL  — 

/\  CASTINGS,  STAMPINGS  and  FORGINGS 

^.         ORIGINAL  and  SoleMakers  in  the  U.S. 


IF  YOU 

HAVE 


Major's 


Ice  Receptacle  | 

in  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

right  temperature 
to   drunk. 

You  can  run  a  cooler  with  one-half  the  amount  of  Ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


PERFECT 

[nting  Plates 

sby  every  process. 

IGNINGMD 


STRATING. 
ie  for  specimens. 

ENGRAVING  6"i 
_iLECTROTYPINGL. 

fejBORN  ST. 

nkG-o: 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 

■WATER    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
■will  assure  consideration.    Yastly 

superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &,  Son, 

91  Liberty  St.,  New  York. 


,000,  800,  50C,  300, 
80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berryman. 


BUY  YOUR  BOOKS 

FEOMTHE 

Electrician  Pub.  Co.,  5 1 0  Marquette  Bldg . ,  Chicago, 


To  Repair 
Broken  Arti- 
cles use 


MDNDN  TRAINS     P 


MDNDN ROUTE 


THE  DIRECT  LINE  BETWEEN 

CHICAGO, 

INDIANAPOLIS. 

AND 

CINCINNATI.! 

■  4Trairv5  daily  j 

If  CITY  OFFICE  232  CLARK  5T,  1 

11  --^tf^ta,    CHICAGO.  [j 


AMERICAS  MOST  POPULAR  RAILROAD 


CHICAGO 


ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


m  CH ICAGO"  KANSAS  CITY, 

■  CHICAGOand  ST.  LOUIS,  1 
H     CHICAGO  ^D  PEORIA, 

■  ST.  LOUISandKANSAS  CITY.i 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS, Ark., DENVER.Colo.. 
N     TEXAS.  FLORIDA.UTAH, 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ets,  rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 

FROM     2    TO     200     H.     I=. 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon: 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,'  301  Fisher  Building. 


Write  for  Catalog. 
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Westinghouse 
Alternating-Current  Fan  Motors 

for  1900. 


LIGHT. 

DURABLE. 

SIMPLE. 


NO  MOVING 
CONTACTS. 

MINIMUM 
CURRENT. 

MAXIMUM 
BREEZE. 


A.  C.  FAN  MOTOR. 


Westinghouse  Electric  &   Mfg,   Co., 


PITTSBURG,    PA. 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit.  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma,  Washington.  Denver,  Mountain 
Electric  Co. 


OFFICES: 


Canada,  Ahcarn  &  Soper,  Ottawa.  Mari- 
time Provinces.  John  Starr,  Son  &  Co., 
Ltd.,  Halifax.  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co^  •City  of  Mexico.  The 
British  Westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 

"WOOD"  AUTOMATIC  MOTOR  STARTER. 


* 


A  new  apparatus,   combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  devices  required. 


LARGE  SIZE.    SWITCH  CLOS15P. 


It  is  so  constructed  that  the  power  may  be 
transferred  from  one  generator  to  an- 
other without  stopping  the  motor. 

Only  one  operating  magnet. 

No  contacts  to  corrode. 

No  short-circuiting  devices  used. 


ABSOLUTELY  PROTECTS  YOUR  MOTOR.     EASILY  INSTALLED. 

SEND  FOR  BULLETIN. 


MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE,  INDIANA, 


1 


,;...;.;;............;...  ....  .  .  .  .  .;  .  . .; .;  .i.<j,.i.,j,<j.<?..i..j.;..i  ..  .;;;.................  ..;,..  ;  ...  .i  .;,.;  .  . .;  .,  .  ;  ... 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 
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THE  TKOl'BLE  OF  OIL  OX  BKLTK  OYEBCOIIE  BY 


o-iii  for  Urcu'ar  and 

Oil  Extracting  Powder, 


0 


MANUFACTURED  SOLELY  BY 
SHUt,TZ  BKLTING  GOMI»AJVY. 


A  great  many  belts  get-oil  on  them,  wnlch  lessens  their  driving  power  by  causing  tliem  to  slip. 
rotting  the  belt     To  Bead  tiit*ni  to  some  place  to  bare  the  oil  extracted  is  expensive,  and 
another  belt  m  in  reserve,  to  he  used  while  this  Is  being  done. 

manufacture  an  oil  Kxtractlng  Powder  which  can  be  applied  to  the  belt  while  it  Is  run- 
ning on  the  pulleys,  which  absorbs  the  oil  and  leaves  the  belt  in  nice,  dry  condition.    This  can  be 
done  with  little  cost  and  without  loss  of  time  or  the  use  of  the  belt.    It  also  lengthens  the  life  of 
—— — ^ ^^-"—   — '  ;  the  belt.    We  guarantee  It  to  absorb  the  oil  it  used  as  directed. 
™T"  I    ^^    II    ft/1  This  Powder  U  put  up  In  10  and '^  pound  cans. 


HARTWIG  &  MILLER, 


DETROIT.    MICH. 


P  FOR  ALL  PURPO! 

Serap  and  Native  rutinuiu    f'urcbssed. 
IARHH  *  ,'«»  .  ion- 4  14  Sew  Jenrj 
Kallroart  Ave..  Newark.  .\.  J. 

Mew  York  OfDc*.  1»  Liberty  Street 


Price,  SO  Cents  per  Pound. 

SHULTZ  BELTING  COMPANY, 


It  can  be  had  from  our  agents. 


ST.  LOUIS,  MO. 


WHAT  HAVE  YOU  TO   MAKE? 
First-Class,    Prices  Rea- 

SPIES  &  COMPANY, 

■V.  Van    Buren  St    ,   Chic.icO,  III. 


VULCANIZED  FIBRE. 

Highest  grades  {or  electrical  insulation  and  mechanical  purpose*,  In  iheeta, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


/ULCANIZED  FIBRE  CO., 


Wilmington, 


FAMES    ADJUSTABLE    LAMP    HULUEKS    AM)    SHAUtS. 

PITiinRIIP    tin    7  has  just  been  Issued  and  will  be  mailed 
«  .        .      u"  '  upon  request.    It  shows  a  number  ol 

new  Allures  In  r^        ' 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers  .   .   .   . 
Address,  PARIES    JW1FG.    CO.,   Deoatur,   ZltXx».olm, 


JEFFREY 


ELEVATING 
CONVEYING. 
POWER 
TRANSMISSION 


MM 


FOR  CATALOGUE, 


IHF.  JEFFREY  MFG 
COLUMBUS.  0. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBCMl 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wi 
and  Packings.    Patent  Insulating  Cleats. 


JMANUFACTUBED  BY 


THE    KARTAVERT  MANUFACTURING  CO..  Wilmington.   Oil. 


IN 


a 


AIR  PROPELLORS 


u 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich., U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


■  OL 

Win.   Key.  11  1; 

'tt,    Mlll.-I    ,\ 


3    ■•V    I 

1     1  Uos.   11.   Smith;   II Irle  &    n<>l t - 

Loir. 

Works. 
Ml  tinea  polls—  Roberts  Heating  &   Vent 
Mllwanfc  K..I111. 

.ntriil 

■Western  Wlectrlenl  s  1  h  -  ■. 

\     Al, III. mv. 

1  len- 
erol 


K.t.  1808. 


lac.  1MJ 


Black  Diamond  File  Works^ 

to 
to 
to 

i 

» 
» 

1  G.  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA,   PA.  * 


41 
49 
49 
49 
49 
49 
49 
4? 
4? 
49 

*3 
4, 

49 

49 


Twelv. 
Medals 
Awarded  at 
International 
Expositlsns. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


ODB  (iOOim  ABE  OX  BALK  l.\  JKVKKV   LEADING   HABUWABB 
STORE  IN  THE  EXITED  (STATES  AND  CANADA. 


STURTEYAM  SYSTEM 

OF 

MECHANICAL  DRAFT. 


/s  Saves  cost  of  chimney. 
Burns  cheap  fuel.  p 
Increases  Jboiler  capacity 
Send  for  Catalogue" "110 '. 
B.F.  STURTEVANT  C°.  boston 

.NE.W  YORK  -PHILADELPHIA-  CHICACO  •  LONDON' 


$3  per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY. 


Entered  at  Chicago  Postofflce 
small  matter  of  the  second  class. 


0  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO,  APRIL  14,  1900. 


No.  15 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESh.Rr.ShixsoIT,ENT'    Simp/ex  Electrical  Company, 

1 137  Monadnock  Block,  CHICAGO.  75-81   Cornhlll,  BOSTO  N,  MASS. 


188»— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893- World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADE  MARK 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

Managers.     253  Broadway,  New  York. 


Wea.Ke,  yfl^ 


-Millard  L.  Candee, 
M.  Durint  Cheever, 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins,  Secy. 


MORE 

"Crown"Rail  Bonds 

Arc  In   vsz  thftn  all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &MOBN  Dept., 

irtai  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND   FIRE   ALARn   CABLES. 

All  Wires  are  tested  at  Factory.  JOSESBOBO,  IBID. 

The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AUTO  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NEW    -VOHtC. 


II 


Phono 


Electric" 
wire 


[Phono-Electric 


Strength,  Toughness 
and  Conductivity 

FOR 

TROLLEY,  TELEPHONE, 
TELEGRAPH  LINES. 

BRIDGEPORT  BRASS  CO., 
19  Murray  St.,  New  York. 


PLATINUM 


GOLDSMITH  BROS.,  6*3  and  65  Washington  Street.  Chicago. 

Refiners  and  Assayers.  Works.  38th  ano  Throop  Streets 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  H  to  50 horsepower. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  profits 
The  HobartElec.  Mfg.  Co.,  Troy,  Ohio. 


Queen  $c  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 

I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


Motor  Starling  Kneostats. 

Motor  Regulating  Rheostats, 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  W.  J..  TJ.  S.  A. 


C.  ^.    SPWTDOHF1, 

Medical  Mil, 

Spark  Coll.. 
17-87  Tande water  St.,  Hew  York. 


X-Ray  Colls, 
Telephone 

Colls. 


LEATHER  GESs     MILL 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  halting  is  the  re- 
sult of  patient  inquiry  and  carefuJ 
study  of  the  requirement!  of  tt< 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OFF1C  &NO  FACTUPY 

67-69SOUTM    CANAL    SlHtET 

CHICAGO  ILL. 

HEW0RLEAN5  5T.L0UI5  MEMPH.I 


WESTON 


114-120  William  St., 


Illuminated  Dial 
I  Utioa  Instruments, 


These  instruments  are 
baaed  upon  the  same  gen- 
eral priucip'e  aod  are  jast 
as  ac carat e  as  oar  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bat  are  mnch 
larger,  and  toe  working 
parts  are  inclosed  in  a 
neatly  designed  dast-p>-oof 
cast-iron  case  which  effect- 
ively shields  the  instru- 
ments from  disturbing  in- 
fluences of  external  mag- 
netic flo Ida- 


Weston  Standard  Illuminated 

Dial  Station  Ammeter, 

Style  B.       "Flush  Type." 


BERLIN—  European  Weston 
Electrical  Instrument  Co.,  Rit- 
teratrasse  So.  88. 

Mention  the  Westers  Electrician  when  writing  for  catalogues. 


Portable  Direct  Reading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
aod  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Circuits. 

Ourportable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi- Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  i5"*. 
LONDON— Elliott   Bros.,   No, 
101  St.  Martins  Lane 


HOLOPHANE  GLASS  CO,, 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

Manufacturers  oi    COMPOUND    PRISM    GLOBES    AND  SHADES,    Quaranleedtogive 

"Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  directingand  diffusing  all  kinds  of  light. 
Send  tor  catalogues  and  pamphlets. 
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DIEHL 

ELECTRIC  FAN 


PATENTS  SUSTAINED. 

USE  OR  SALE  OF  INFRINGEMENTS 

STOPPED  BY  INJUNCTION. 

DEGREE  OF  U.S.  COURT. 

INFRINGERS  BEWARE. 


DIEHL 


■ 


■ 

: 


MANUFACTURING 
CO., 

ELIZABETHPORT,  N.  J. 
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For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  staTn  capacity— 


CHLORIDE    ACCUMULATOR. 


THE  ELECTRIC  STORAGE  BATTERY  CO., 

19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


Sales  Offices: 

New  York,  100  Broadway.       Boston,  60  State  Street.      Baltimore,  Equitable  Building. 
Chicago,  Marquette  Building.      San  Francisco,  The  Parrott  Building. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers.    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


This  Trade=Mark?tno!e0tkteet3s',  Sic?TlT 

— Branches,EdisonCut-Ou 

Zfe  Guarantees  Satisfaction 

Switches,  etc.  ■ 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  scATadlfo0grue. 


THE  JEFFREY  MFG.CO.Columbus.O. 


THE 


Size,  6?<x2^. 

ACENTS. 

Philadelphia,  Pa., 

Novelty  Elec.  Co., 

60-2-4  N.  4th  St. 

Pittsburg,  Pa., 

Doubleday-Hill  Elec. 

Co., 

535  Wood  St. 

Boston,  Mass., 

Pettingell  Andrews 

Co., 
275  Devonshire  Street. 


"MUSTAVIT" 

DRY  BATTERY, 

The  Cheapest  Dry  Battery  Now  on  the  Market. 
Superior  to  Any  Other  In  Quality. 

LIBERAL  DISCOUNTS  TO  DEALERS. 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    Q     If     DRY  BATTERY. 
ENOUGH    SAID. 

The  Direct-Reading  Ohmtneter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Tai.phon.,  1H  oortiandt.         Rheostats  and  Rrnfihes. 


12  REASONS  WHY 

THE  "BELDEN"  SYSTEM 

OF  ARC  LIGHTINC 

IS  THE  SYSTEM. 

• 

Guaranteed  to  burn  a  minimum  of  150  hours  with  one  single  carbon. 

Is  simple  and  light,  but  has  strong  mechanism. 

Works  perfectly,  regardless  of  alignment. 

Has  a  clutch  that  releases  itself  without  striking  a  trip  post  of  any  kind. 

Casts  no  shadows  from  carbon  points. 

Has  no  metal  inside  of  inner  globe. 

Picks  up  immediately  when  carbons  have  fallen  together 

No  friction  of  moving  parts  to  cause  sticking. 

Is  mechanically  and  electrically  balanced. 

Accessibility  of  all  parts. 

Total  absence  of  springs  and  sliding  contacts. 

Has  miminum  hysheresio  in  core. 

DO  THESE  POINTS  INTEREST  YOU  ? 
"THERE  ARE  OTHERS."    Our  catalogue  gives  them. 

Belden-Larwill  Electric  &  Mfg.  Co., 

FORT  WAYNE,  INDIANA. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co. .  xv 

American  Battery  Co xv 

American  Dist.  Steam  Co.  v 

Amer,  El.  Specialty  Co iii 

Amer.  El.  Teleph.  Co xvi 

American  Elec.  Works. ..  xiii 

Amer.  Beflt.  &  Ltg.  Co. ..  xii 

Amer.  Steel  &  "Wire  Co . . .  i 

Amer.  Wov.Wr.  Brush  Co.    

Arnold  El.  Power  Sta.  Co.  xx 

Bain,  Foree xv 

Baker  &  Co xi 

BallEngineCo xxi 

Barnes  Co.,  Wallace xv 

Barnett  Co.,  G.  &  H xxiv 

Barron,  Amos  N 

Bates  &  Bro.,  D.  L xv 

Baux,  F.  A xiv 

Becker  Bros xlii 

Belden-Larwill  Elec.    & 

Mfg.  Co ill 

Berthold  &  Jennings xi 

Besly  &Co.,  Chas.  H xxiv 

BissellCo.,TheF 

Bossert  El.  Const.  Co....  i 

Bowers  Mfg.  Co xii 

Brady,  T.  H xi 

Bridgeport  Brass  Co I 

Burnley  Batt.  &  Mfg  Co.    

Burt  A'Tobey xxiv 

Butler-Taylor  Co xvi 

Cary  Spring  Works xiii 

Central  Mfg.  Co xi 

Central  Tel.  &  El.  Co xviii 

Chase-Shawmut  Co xxiv 

Chicago  BeltingCo i 

Chicago  Edison  Co iv 

Chic  Fuse  W.  &  Mfg.Co, . .  xix 


Chicago  &  Alton  R.  R . . . .  xxi 

C..B.  &Q.  R.  R xx 

C.,M.  &St.  P.  R.R xlx 

Clay  Elec.  &  Mfg.  Co xiil 

Cllng-Surface  Mfg.  Co. . ..  xxi 

Colonial  Electrical  Co xix 

Colorado  Lamp  Co xiii 

Couch  &  Seeley  Co xvil 

Crocker- Wheeler  Co 

Cutler-Hammer  Mfg  Co..  xv 
Cutter  Elec.  &  Mfg.  Co....       i 

Davis  &  Stitt  Co xi 

Dearborn  Drug  &  OljCo.  „xl 
Diamond  Meter  Co iv 

Diehl  Manufacturing  Co.        ii 
Dixon  Crucible  Co.,  Jos.,     xxi 

Eagle  Electric  Works xiii 

EaglePaint  &  Var.Wks...    xii 

Eastern  Elec.  Cable  Co. . . .    

Edison  Decorative  <fc  Min- 
iature Lamp  »ep;t xii 

Edison  Mfg.  C6 . . .". .-/. . . .    xviii 
El.  Eng.  Inst.  Corr.  Inst,    xiii 

Electric  Appliance  Co xii 

Electric  Storage  Batt.  Co..     ill 
Electrician  Pub.Qp.; .. .    ''    xx 

Emerson  El.  Mfg.  Co viii 

Ericsson  Telephone  Co. . .        i 

Eureka  Elec.  Co /..     xvi 

Faries  Mfg.  Co 

Farr  Tel.  &  Con.  Sup.  Co.   

Federal  Battery  Co vii 

Foote,  PiersonA  Co xxiv 

"For  Sale"  Advs xiv 

Ft.  Wayne  El.  Wks.,  Inc..  xxiii 

Fowler,  JohnH xi 

Franklin  Eng.  A  Elec.  Co.  — - 


Fuller  Co.,  The 

Garl  Electric  Co xvi 

Gar  ton-Daniels  Co vi 

General  Electric  Co viii 

General  Elec.  Repair  Co . .    

Gen'l  Incandescent    Arc 

Light  Co xxiv 

General  Inc.  Lamp  Co ... .    

Goldsmith  Bros "i 

Gordon  Battery  Co xviii 

Great  Western  Smelting 

•A  Refining  Co 

Gregory  Electric  Co xiv 

Hamlin,  Geo.'R xxi 

Hart  A  Hegeman  Mfg.  Co.    xix 

HartwigA  Miller 

Harvard  University xiii 

Hazard  Manufacturing  Co. 

Hill,  W.S.,  Electric  Co...    

Hobart  Elec.  Mfg.  Co 1 

Hodge- Walsh  El.  Eng.  Co.  

Holmes  Fibre-Graph.  Co.    

Holophane  Glass  Co i 

Huebel  AjManger xix 

Humphrey,  Henry  H xii 

Illinois  Insulated  Wire  Co.  xv 
Indiana  Rub.  A  Ins.  W.  Co.  i 
Internat'lCor.  Schools.  xv 
Iron  Clad  Resistance  Co . .        i 


Jeffrey  Mfg.  Co 

Johnston,  Thos.  J. 


iii 
xiii 


Kans.  City  A  So.  Lum.  Co.     xi 

Kartavert  Mfg.  Co 

Kelley  ASon,  Benj.  F 

Kentucky  Electrical  Co . .   

Klein  A  Son,  Mathias xi 

KokomoTel.AELM.Co.  xviii 


Kusel,  D.  A.,  Tel.  A  Elec. 
Mfg.Co xviii 

Leather  Preserv.  M.  Corp.  xxt 

Leavitt,  R.  H xi 

Leclanche  Battery  Co ... .  xv 

Leffel  A  Co.,  James xxi 

Lindsley  Brothers  Co xi 

Link-Belt  Machinery  Co.  iii 
Little,  O.  C.  Pulley  Coat'g 

Co xiii 

Lombard  Water  Wh.  G.Co.  xiii 

Magers,  J.  B xi 

Major,  A.._. xxi 

Major's  Cement xxi 

Manhattan  Elec.  Sup.  Co.  

Manross,  F.  N xxiv 

Marinette  Ir.Wks.  Mfg.  Co.  xxi 
Matthews  A  Bro.,  W.  N..    — - 

McFell  Electric  Co xviii 

MclntireCo.,  TheC xviii 

McLennan  &  Co.,K xii 

McRoy,  John  T xii 

Meyrowitz,  E.  B xii 

Mianus  Electric  Co xviii 

Mica  Insulator  Co xii 

Miscellaneous  Advs xiv 

MononR.R xix 

Mullins,  W.  H xv 

Munsell  A  Co.,  Eugene, ..      xii 
Murray  A  Co.,  Jas.  J 

National  Carbon  Co 

National  India  Rubber  Co. 

Naugle,  Holcomb  &  Co xi 
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FOREIGN  AND  DOMESTIC 
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F"OR 
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CHICAGO  EDISON  COMPANY, 


139   ADAMS   STREET, 
CHICAGO. 


Waper  Electric  Mfg.  Co.'s 

SELF-STARTING,    SINGLE- 
PHASE  A.  C.   MOTORS.... 


10-horsepo\ver  single-phase  motor,  one-twelfth  actual  size. 


SEND    FOR    BULLETINS    "Z    24,    26,    32    and    35." 

General  Offices  and  Factory,  St.  Louis,  Mo.,  U.S.A. 

BRANCH  OFFICES: 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON.  620  Atlantic  Ave. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE,  204  East  Lexington  St. 

ATLANTA,  GA ..  1002  ENGLISH-AMERICAN  BUILDING- R.  1.  RUSsELL. 

SAN  FRANCISCO,  120  Suiter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg.,  New  York  City. 


PACIFIC  COVERETTE. 
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A  NEW  IDEA  IN  ELECTRIC  LIGHTING. 

ft 


I  Gas  Fixture  before  it  was  made  a 
Combination  with  Coverette. 


The  Pacific  Cov- 
erette has  been 
favorably  passed 
on  by  the  Board 
of  Electrical  In- 
spectors In  Chi- 
cago. 
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Ceiling 
Drop. 


Same  Gas  Fixture  after  being  changed  to 
Combination  with  Coverette. 


A  Flexible  Covering 

For  Incandescent  Cord,  Telephone 
Wires  and  Electric  Wires.  Cheap, 
Durable,  Handsome. 


Can  be  used  in  many  ways  for  adding  grace  and 
beauty  to  drop  lights  and  electric  fixtures. 

The  two  illustrations  given  here  will  suggest 
the  many  ways  Coverette  can  be  used  for  saving 
old  gas  fixtures  from  the  scrap  pile.     For  sale  by 


PACIFIC  ELECTRIC  CO.,  LA  CROSSE,  WIS. 


SCHEEFFER   RECORDING  WATTMETERS 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 
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DIRECT-CURRENT 

DESKw 
CEILING 

FANS. 


Cut  or  13-Inch,  1 10- V,  Desk  Fan,  Open  Field  Type  with 
polished  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOLLOWING  SUPPLY  HOUSES 

1.  Stanley  A  Patterson,  33-34  Frankfort  St.,  New  fork,  K.  Y. 

■1.  Western  Electrical  Supply  Co.,  10- 1«  North  9th  St.,  St.  Louis,  Mo. 

3.  Illinois  Electric  Co.,  839  Madison  St..  Chicago,  111. 

4.  Vallce  Bros.  &  Co.,  685  Arch  St.,  Philadelphia,  Pa. 

5.  Frank  H.  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia.  Pa. 

6.  Electric  Supply  &  Mfg.  Co..  63  Public  Square,  Cleveland,  Ohio. 

7.  The  Devere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 

8.  Doubledaj  -Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


Cut  orl6-lnoli  W  all  Fan,  same  finish  as  13-tnch  and  having  a 
swivel  joint.  By  simply  turning  a  handle  this  Fan  can  be  ad- 
Justed  to  blow  air  up,  down  or  on  either  side. 

ABE  AGENTS  FOB  PEERLESS  FANS: 

9.  Julius  Andrae  &  Sons  Co.,  225  W.  Water  St.,  Milwaukee,  Wis. 

10.  H,  S.  Sands  El.  &  Mfg.  Co..  1153  market  Street,  Wheeling,  W.  Ta 

11.  Electric  Supply  &  Const.  Co.,  80  E.  Gay  St.,  Columbus,  O. 

12.  Varney  &  McOuat,  125  S.  Meridian  St..  Indianapolis,  Ind. 

13.  W.  e.  STagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  111. 

15.  Elect.  Sup.  &  Ens.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


85#STEAlvrUP  IN  THE  AIR 
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WHY  BE  FOOLISH? 

And  throw  away  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
is  common  for  electric  companies  who  are  now 
operating  Exhaust  Steam  Heating  Plants  to 
pay  their  entire  coal  and  labor  bills  for  the 
year,  and  6%  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why  can't  your  company   do  the  same? 
Write  for  our  pamphlet.    Mention  'Western  Electrician. 


AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 
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PoI«  Arrester  ir»n  cuv«r,  buu»'ihk'  lid 
removed.  It  la  necessary  to  loosen  but 
one  thumb-acrew  to  remove  lid.  Tola  Ar- 
reeter  welghj  but  12  lbs.  complete. 


If  you  open  a  circuit  in  two  places, 

You  will  not  have  as  large  and  destructive  an  arc,  as  when  you  try  to  open  it  in  one  place. 
The  circuit  is  opened  in  two  places  in  the  QARTON  LIGHTNING  ARRESTERS,  and 
that  is  one  reason  why  they  give  better  service  than  other  makes.  Their  air-gap  is  the 
smallest  used  on  a  given  potential;  and  they  consequently  offer  you  more  protection  than 
do  the  others.  It's  nearly  time  to  order  for  Spring  needs.  Our  prices  and  catalogues  on 
request. 

GARTON-DANIELS  COMPANY,  Keokuk,  Iowa. 


Anohor»(Tel.4Tel.Pole). 

Smith.  Philip. 
Annunciators. 
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Manhattan  Elec.  Supply  Co. 
Partrlclc,  Carter  A  Wilklns. 
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Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-Larwlll  EL  A_Mf.  Co. 

Ft.  Wayne  Elec.  Wits.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Babbitt  Mefl  and  Holder. 

Gr.  Western  Sm.and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  a  Mfg.  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 
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Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 
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P«ru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Bel  In.  Buzzers,  Etc. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Sbultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books,  Electrical. 

Electrician  Publishing  Co. 
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Brushes. 

Amer.  Wov.  Wire  Brush  Co. 
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General  Electrical  Repair  Co. 
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Holmes  Fibre-Graphite  Co. 

Western  Elect.  Supply  Co. 
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Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 
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Western  Elect.  Supply  Co. 
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Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 
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Link  Belt  Machinery  Co. 
Circuit  Breakers. 
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Bplitdorf,  C.  F. 

Varley  Duplex  Magnet  Co. 


Compound. 

Dearborn  Drug  ACbem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  &  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
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Electric  Appliance  Co. 

McRoy,  John  T. 

Pacific  Electric  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors,  and   Termi- 
nals (Patent). 

Mclntlre  Co.,  The  C. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Northern  Elec.  Mfg.  Co. 
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Siemens  A  Halske  Electric  Co. 
of  America. 
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Wagner  Elec.  Mfg.  Co. 
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Western  Elect.  Supply  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  &  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
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Crocker-Wheeler  Company. 

Diebl  Manufacturing  Co. 


Eagle  Electric  Works. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 
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SchlfT.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
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Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
I  Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co.-' 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlie  Co., The. 

Paiste  Co.,  H.  T. 

Partrlck,  Carter  A  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff,  Jordan  A  Co. 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wrires     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Partrlck,  Carter  &  Wilklns. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect,  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Chicago  Edison  Co. 

Colonial  Electrical  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A   Minia- 
ture Lamp  Dept. 


I     Electric  Appliance  Co. 

General  Electric  ^e. 

General  Inc.  Arc  "Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.lCo. 
Lightning  Arresters. 

Butler-Taylor  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Danlels  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathlas. 

Reldy,  J.  J. 

Magnet  Wire*. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-BIerce  Smith-Vaile. 
meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,   Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec  t  r  1c  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.iH. 

Robertson  A  Sons,  Jas.  L. 
Paints. 

Cllng-Surface  Mfg.  Co. 

Eagle  Paint  A  VarnlBh  Wks. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
-Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  A  Stltt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzfl  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,S.  Morgan. 
Refiners. 

Great  Western  Smelting  and 
Refining  Co. 

Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re  -Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Spies  A  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  BatUry  Co. 


Second-Hand  Mach'y. 

Baux,  F.  A. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng,  Co. 

Matthews  A  Bro.,  W.  N. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J, 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     M  a  g  i  c 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

BissellCo.,The  F. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Crocker-Wheeler  Company. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 

Foote,  Pierson  A  Co. 

Garl  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A.,Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Mianus  Electric  Co. 

Noblett,  E.  J. 

North  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M.Co. 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tools. 

Klein  A  Son,  Matbias. 

Therien  Tool  Works. 
Tran  sfor  mers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg,  Co. 
Trucks,  Electric  Car. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Tin  hi  in- A  \\  uih'U  heel*. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smith-  Vaile. 
Unl  versi  ties. 

Harvard  University, 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Bona  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co 
Wood-work, Electrical. 

BissellCo.,The  F. 

Noblett,  E.  J. 
X-Kay  Outfits. 

Queen  A  Co. 

Splltdorf ,  C.  F, 
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For  Open-Circuit 
Batteries 


GIVES 

33  per  cent,  more  current. 
33  per  cent,  longer  life. 
Quick  recuperation. 
Absolutely  no  crystalizing  salts. 
Takes  the  place  of  sal  ammoniac. 


SAX  AMMONIAC. 


FEDERAL  SALT. 


FEDERALITE 


MADE  BY 


THE  FEDERAL  BATTERY  CO., 

II  Pike  Street,  New  York. 


SOLD  IN   BULK  ONLY. 


CHEAPER  AND  BETTER  THAN  SAL  AMMONIAC  IN   BATTERIES. 


*■> 


Siemens  &  Halske  Electric 
Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 
Philadelphia,       St.  Louis,      San  Francisco. 


Hade  for  110,  170, 

220, 250  and 
500  volts. 


Fan  Motors  made  in 

200  styles.  Send 

for  Catalogue. 


ARCTIC  CEILINQ  FAN. 


Can  run  singly  on 

no  volts, 
170  volts, 
220  volts, 
250  volts, 
500  volts, 


OR 


In  groups  In  series, 

two  1 10  volts  on  220  volts, 
five  no  volts  00  550  volts,    | 
three  170  volts  on  500  volts, 
two  250  volts  on  500  volts.  1 

I 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


riANUFACTURBRS  AND  DEALERS. 

Electric  Light  and  Power  Apparatus , 

Arc  and  Incandescent  Lamp,,  Wire.  Cable, 

Telegraph,  Station  and  Measuring  Inatranuata, 
Electric  Light  and  General  SuppHes. 


LONDON. 
Bridge  Chambers,  171  Queen 
Victoria  St.,  B.  C, 
and  North  Woolwich,  E. 


ANTWERP.  PARIS, 

3a  Roe  Boudewyna.  4*  Avenas  da  BreteuH. 

St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

ROTARY  CONVERTERS. 


For  Railway 
Power 

or 

Lighting 

Work. 


Sizes 

from  50  to 

1,000  Kw. 

For  all 
voltages. 


200  Kw.  THR.E-PHASE  ROTARY  CONVERTER. 


GENERAL    OFFICE:    SCHENECTADY,    N.    Y. 
Chicago  Office,  Monadnoek  Building.  Sales  Offices  in  all  Large  Cities,     f 

1— ——————————————————— — —  ———————— ————1 

EMERSON  DESK  AND  CEILING  FANS 


■      S 


PROMPT  SHIPMENTS  FROM  NEW  YORK  STOCK. 


! 


The  first  installment  of  oar  1900  Model  Desk,  Bracket 
and  Ceiling  Fans  has  arrived  in  New  York  City,  and 
we  can  make  prompt  delivery  of  regular  motors  from 
New  York  City.  We  shall  keep  a  large  stock  on  hand 
in  New  York  City  during  the  entire  season. 


DESK  FAN. 


CEILING  FAN. 


: 

: 


Send  for  Catalogue  2110  if  You  Are  Interested  in  the  Latest  Improved  Alternating=Current  Fans. 


The  Emerson  Electric  Mfg.  Co., 


EASTERN  OFFICE  AND  WAREHOUSE, 
136  LIBERTY  ST.,  NEW  YORK  CITY. 


MAIN  OFFICE  AND  FACTORY,  ST.  LOUIS,  MO.       • 
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JUST  OUT. 


A  MONEY  SAVER. 


THE  LATEST  ELECTRICAL  NOVELTY 
AT  A  POPULAR  PRICE. 


Electric  Time  Switch. 


CUT  1-8  SIZE. 


A  reliable  automatic  device  that  can  be  set  to  turn  lights  on  and  off  at  any 


than  to  wind  every  eight  days. 

A  SPLENDID  THING  FOR  SHOW  WINDOWS,  STORE  ROOMS, 
ADVERTISING  SIGNS,  BELLS,  MOTORS,  ETC. 


WRITE   FOR   DESCRIPTIVE  CIRCULARS  AND   DISCOUNTS. 


PRICE,   10  AMPERES,  $10.00. 

OTHER  SIZES  TO  ORDER. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

10  and  12  N.  9th  St.,  ST.  LOUIS,  MO. 


I 


s 


«■ 
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I      time  required,  and  when  once  set  operates  continuously,  needing  no  more  attention      I 

<8>- 
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It  will  reduce  the  cost  of  show-window  lighting  over  75  per  cent.  Every 
merchant  that  uses  electricity  will  buy  one  when  he  is  shown  this  valuable  tea- 
ture, it  being  possible  to  save  the  cost  of  the  Switch  in  from  two  to  three  months.      | 

The  Time  Switch  is  operated  by  a  splendid  eight-day,  double-spring,  lever 
movement,  with  large  8-inch  dial,  attractive  nickel-plated  case,  and  well  worth 
the  price  as  a  time  clock  alone. 
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LUNDELL  FANS 

are  very  popular  with  the  export  trade  and  are 
shipped  in  great  quantities  to  the  warm  climates. 


& 


They  are  popular 
because  satisfactory. 
Satisfactory  because 
correct  in  principle 
and  perfect  in  con- 
struction. 


IiJNDELL  FANS 


ARE.  THE  .STANDARD 


0 


'mM<&£ 


The  style,  finish,  sizes  and  full  description  of  these 
fans  are  given  in  our  new  catalogue  No.  0388. 

Correspondence  invited. 


(Spfogue  Electric  (q, 

n\    GENERAL    OFFICES 

527-531  WEST  34™ST.  NEW  YORK. 

Chicago  Fisher  Building  Boston  275. Devonshire  St. 


The  fundamental  patents  of  the  Lundell  Fan 
Motor  are  features  that  are  possessed  by  no 
other  fan.    They  never  have  been  equaled. 


Dealers  who  handle 
these  Fans  have  the 
fewest  complaints  to 
answer  and  the  least 
dead  stock  to  carry. 
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Dearborn 


Drug    and     Chemical     Works5 

Laboratories Water    Chemists. 

Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO.. 

Century  Bldg. 
DULUTH.  MINN., 

203  Palladlo  Bldg. 


POLES 

Naugle.Holcomb&Co., 

OLD  COLOIY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH, 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,  MICH. 

Eleven  Pole  Yards  In  Michigan, 
tie 


TIES. 


Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


-TTIir    I   ABPrCT    Akin    DCCT   1°  «"» world  Is  claimed  of  tlie 

int  LAHlitdl  ANU  Bt&l  TEXAS  ARM  &  PIN  CO.,  Beaumoit.  Tex. 

Manufacturers.of  wooden  electrical  line  material. 
"Wo   moke   tne   IDJB'WBJY  ARivx.       A^Vx-lte  for  prices. 


CEDAR    POLES 

50   FT.  to     100  FT.     A      SPECIALTY 
PILINC&      BRIDGE      TIMBERS 

CAR  MATERIAL  „„ 

JOHN  H.FOWLER     no'ot\%WoBLD* 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Pinconning,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MCNOMIIVEE.  MICH,    ano      PORT  I-  A  N  D,  oft  ECO  N. 
WHOLESALE  PRODUCERS 

SO-FOOT    TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER&  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


I  IMU  rvi 


PFOR  ALL  PURPOSES. 
Sorap  and  Native  Platinum  Purcbaied. 
•AKKR  &  CO  .  108-41 4  Sew  Jersey 

Railroad  Ave..  Newark.  S,  J. 
New  York  Office,  130  Liberty  Street. 


R.  H.  LEAVITT, 

MANUFACTURER  OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 
J.B.  MAGERS, 

MANUFACTUEER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 

I,      -       IND. 


He 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods.  House  Bracketsand 
other  Specialties  for  Construction 
Worn.—  Catalogue  and  Prices  fur- 
nished on  application. 


Donnelly's  Improved  Steel  Climbers. 

.  Not  an  experiment,  hut  the  result  of  15 
'  years'  practical  experience.  Tested  for 
two  years  by  experienced  linemen  be- 
fore being  offered  to  the  trade. 

■■■UMMJIWi 


Liberal  discounts  to  both  large  and  small  buyers 
"Write  for  prices.  J.J.RE1DY,  NEW  HAVfcN.CONni 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


\AShii-te*    Cedar     F»ol 

AND  STREET  RAILWAY  TIES. 

K&d^/rs?  PEBBIZO  &  SONS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices, 


POLES 


CAR-LOT    ORDERS 
SOLICITED. 


Painted  Oak 

Pins  #  Brackets. 


PROMPT 
SHIPMENTS. 


KANSAS  CITY  &  SOUTHERN  LUMBER  COMPANY,  SPRINGFIELD,  M0. 


CENTRAL  MANUFACTURING  CO. 


CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    ^-WRITE  US. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS      ^ 

Catalogue  Free.  GSr  Send  for  one.      |H 

Mathias  Klein  &  Son.        ^** 

67-89  W.  VAN   BUREN   STREET,  CHICAGO.  II 


CROSS-ARMS 
PINS,  BRACKETS 

We  manufactured  and  sold  oyer 

Six  Mil/ion  Pins  and  nvo/V/ffm 

Cross-Arms  in  /S99- 

Our  goods  are  {Be//)  Standard 

We  manufacture  on/i/  from  best 

ma/er/a/- 

Se/er/  Factories 

Skilled  help  and uneoua/eof  fac- 
ilities enable  us  to  fill  all  orders 
promptly. 

Capacity:  oyer  5.000    \ 
Long  leaf  ye/Ion  pine        I  per/)au 
Cross  Arms,  (  rcr  UUY 

Orer  -fs.ooo  Locust  Pins  J 

Let  Us  Know  Your  Wants 

EJ.NOBLETT 
eje-  903-35  fh.  Street 
Chicgso.- 

Long  distance  Telephone, Yards.sos 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  « « 

GENERATORS    '"2  Ka  Wa  t0  i50  K*  w"  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS  -    -    -    I'2  H*  p-  t0  '50  H-  p-»  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 

it rr  1  nre  I  Northern  Engineering  Co.,   The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Ktecirical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B-R.  Electric  Co., 
UTNbt0!39  Cortlandt  St.,  New  York. 


St.  Paul,  Minn. 


flan  Francisco.  Oal.  T,or  Aneeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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THE 
FAN 
SEASON 


OF 


Double 
Naught, 
Naughty 
Naught, 
or   1900. 


Call  it  what  you  will,  but  call  your  Fans  DAYTON 
if  you  want  the  best.  Our  Fan  Catalogue  gives 
full  line  and  prices. 

Electric  Appliance  Comoany,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    &   AMBER 


Thf 


IN   ANY  5HAPE   OB   PATTERN. 


EMPIRE  t    MIC 

INSULATED       ,£%        COMPOUND 

Cloths  i\mi  Kniors.         '■'[i'*  uneoualeii. 


EutfeiieMimsdksCo   Mica  Insulator  Co. 

2ISw.it,rM. \'o>v  York  &■  Chic«njo.iri.ik<vSt. 


>.s  v  ..///  'VC 


A  COMMUTATOR  NECESSITY! 


Gr-HJU-ES1"'" 

CDMAT0»«. 


"Will  keep  the  commutator  Id 


60  CENT8  PER  STICK.     $5.00  PER  DOZEN. 
Upon  Receipt  ol  this  COUPON  we  will 

Send  PRBB,  Sample  Stick. 


!Name  . . 
Address  . 


-  .nly 

SPARKING 

good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

K  Sole  Manufacturers, 

909  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
.^^^  any  system  of  incandescent  elec- 
^^t  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
"^*^  low  the  horizontal  in  all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 

GET  OCR    PRICES. 


American    Reflector    <&.    Lighting    Co., 

271-273  FRANKLIN  STREET,  CHICACO. 


SPRAGUE  ELECTRIC  CO. 

STANDARD  PRODUCTS: 


SPRACUE  "MULTIPLE  UNIT"  RAILWAY  SYSTEM. 

LUNDELL  GENERATORS,  ""^»ss^ 

LUNDELL  POWER  MOTORS,  ""tf^&ogS&g. ma" 

LUNDELL  FAN  MOTORS,  UM,t'Wan'cSSue,Sruratter"s' 


Adapted    to  various  types  of  iu: 
chlnery.   Catalogue  oass. 


Dusk,  Wall,  Celling  and  Column  Patterns. 
Catalogue  0308. 


HfTPRIMI  fin H n II IT     lr°n    Armored,    Brass    Armored.    Unarmored,    Flexible 
inicmun  uunuuii,    M^nic,  insulated  Fittings.  Junction  Boxes,  Tools  etc. 


EXHAUST  FANS  and  VENTILATING  OUTFITS. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewlse; 
stays  where  you  put  It;  no 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  In  London,  Paris,  Sydney, 

N.S.W.,  Toklo  and  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 

M.I.VuUGHT.l„VSSt 


mi  BOWERS 


MANUFACTURING  COMPANY, 

MOO  ADORE,  OHIO. 
Manufacturers  of  Vitrified  Clay T Electric- 
al   Wiring     Tubes,     Knobs,    Cleats    and 
Clay  Specialties.      Prices    and    Samples 
cheerful  l  y  furnished. 


% 


*j*X  ftUAMa 


JOHN    T.    McROY 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works. 

PITTSBURC,  PA. 


The  Vetter  Current  Tap. 

A   Tapping  Plug  and  Lamp  Socket  Combined. 


A  simple  and  safe  device  for  tapping  and  carrying  the  current  from  any  electric  Ilffht 
fixture  to  Motors.  DroivllghtB  and  other  electrical  devices  WITHOUT  THE  LOSS  OK  LAMP 
IN  FIXTURE.  Adapted  to  any  system  of  electric  H^ntinc.  When  ordering,  state  what 
socket  Is  used.    Each  tap  In  packed,  with  full  directions,  in  a  neat  box. 


GENERAL  OFFICES:  527-531  W.  34th  St.,  New  York  City.  f  I  I  E.  B.  MEYROWITZ,  I 


MANUFACTURER 
mil  PATENTEE. 


CHICACO,  Fisher  Building.    BOSTON,  275  Devonshire  Street 


104  EAST  23d   STREET, 

NEW  YORK. 
ALSO  AT  125  W.  42d  STREET. 


Minneapolis.     360  St.  Peter  St.,  St.  P 


a  Hue  Bcrlbe,  Furls,  France. 
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rMANK  N.  PHILLIPS,  President. 
0.   H.  WAGENSEIL,  Tresbureb. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLIPS.  VtcE-Pnc». 
C.  F.   REMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

PROVTDEjrCE,  K.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stobe,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stobe,  F.  E.  Donahoe,  241  Madison  St 
Moktbeal  Bbanch,  Eugene  F.  Phillips'  Electrical  Worki. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70, 000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  3 
obtained  under  any  conditions.  M 
Address  « 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET.  BOSTON,  MASS. 


The  Colorado   Incandescent  Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.   Send  tor  Price  List. 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


ATE  NTS. 


PAGE  &  DURAHD, 

SOLICITORS  OF  AMERICAN  AND 
FOREIGN  PATENTS. 

Adams   Ex.  Bldg.,  186  Dearborn  St., 
CHICAGO,  ILL. 


ful  and  gaining  better  po- 
ril Aim  iliif*  sitionsandsalaries study- 
tNulnttnlNu  lng  at  home  by  our  mall 

system.    We  teach  Elec- 
TAIIfiHT  tr'cal  Engineering,    Alechani- 
IHUuTll  cal  Engineering,  Mechanical 
nv  inn    Drawing,  Machine  Design, 
Dl   MAIL  Electro-Tberapeutics.Sbort 
Popular  Electrical  Course, 
etc..  by  mall.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi- 
neer lust.,  Dept.  K,  240-2  W.  23d  St.,  New  tork 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
15  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


HARVARD  UNIVERSITY. 

Lawrence  Scientific  School. 

Twelve  departments  of  study  leading  to  the  de- 
gree of  Bachelor  of  Science.  Civil  Engineering, 
Electrical  Engineering,  Mechanical  Engineering. 
Mining  and  Metallurgy,  Architecture,  Landscape 
Architecture,  Chemistry,  Geology,  Biology,  An- 
atomy and  Physiology,  For  Teachers  of  Science 
and  General  Science. 
For  Descriptive  Pamphlet  apply  to 

J.  L.  LOVE,  Secretary,  Cambridge,  Mass. 

N.  S.  SHALEK,  Dean. 


BISers 


39-43 

W.  WASHINGTON  ST., 

CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Brushes 

for  Dynamos 

and  Motors. 


NATIONAL  CODE  STANDARD 

"O.K.  "Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

-    Office  and  Factory:  PAWTUCKET,  R.  I. 


THE  "TEMPLE" 

Carbon  Brush  Holder 


GUARANTEED 

TO  I  90^  Commutator 

SAVE  1  75#  Brush 


[Wear. 


Designed  to  replace  copper  brushes  on  dynamos  and 
motors.  Made  to  fit  any  machine  and  carry  any  current. 

IT  isECless. 

Send  size  of  brushes  now  in  |  Oft  flane'  Tpiol  i  A  set  of  brushes  that  can  be  applied 
use    and    we  will  send  on  |  UU   1/fl.jo     lllaifto  your  machine    in    30   minutes. 


Send  (or  Circular 
and   Testimonials. 


Manufactured 


*  CLAY  ELECTRIC  &  MFG.  CO., 


208-210  ILLINOIS  ST.. 
CHICAGO. 


STEREOPIICONS 


MAGIC    LANTERNS    ana    SLIDES       « 
CONDENSED    CATALOGUE    FREE  \L 

RILEY  BROS.  IE  BEEKMAN  5T.  NEW  YORK.  V 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


Insulated 
Rubber 


«gea8g»«SBB8BBg88Zagg 


Wires  and  Cables. 

John  A.  Roeblings  Sons  Co* 

WORKS    AT 

TRENTON,  N.  J. 


EA6LE  ELECTRIC  WORKS, 

MANUFACTURERS  OF 

Direct-Current  Dynamos  and  Motors. 

Bipolar  from  i  kilowatt  to  40  kilowatts.  Multipolar,    5  kilowatts  to  100  kilowatts. 

MAIN  OFFICE,  124  South  Jefferson  Ave.,  PEORIA,  ILL. 
CHICAGO  OFFICE.    321   Dearborn  SI.  DAVENPORT  OFFICE,  326  Brady  St. 

O.  C  Little's  Belt  Softener  and  Preserver. 

One  cannot  realize  the  advantage  gained  by  using  soft  belts  over  hard  ones  unless 
he  has  made  a  test  of  same. 

The  reasons  the  O.  C.  LITTLE'S  BELT  SOFTENER  AND  PRESERVER 
surpasses  all  others  and^whyit  should  be  used  in  preference  are:  «»   , 

That  it  is  free  from -any  ingredients  that  will  injure  leather  belts. 

That  it  penetrates  the  leather  and  does  not  leave  a  sticky  substance  on  the  surface 
of  the  belt  to  cause  loss  of  power  and  gather  dust. 

That  when  the  softener  is  used  belts  become  soft  and  pliable,  which  prevents 
the  belts  from  cracking  and  allows  same  to  lay  flat  on  the  surface  of  the  pulley,  giving 
full  surface  of  contact. 

That  it  requires  less  power  to  transmit  soft  belts  over  small  pulleys,  as  the  belt 
gives  to  the  crown,  and  enwraps  more  of  the  circumference  of  the  pulley,  therefore- 
allowing  looser  belts  to  be  used. 

?g^tc"n        .  ii7255        0-  C  Little  Pulley  Coating  Co., 

1  gal.   "  2.00  Meiiasha,  Wis..  lT.  S.  A.. 

2  gal.    "    3.75  SOLE  MX  XIFi<TIREKS. 


"?g\       Tel.  3346  JSth  St. 


;  f  CARY  SPRING  WORKS,    J 

i  240  and 242  West  29th  St.,^ 

New  York  City. 
'_  Manufacturers  of 

ggi  WIRE  and   SPRINGS 


SOMETHING  NOTHING. 

On  Jan.  31  we  deposited  with  MR.  LOW,  editor  of  "POWER,"  an  INDICATOR  with  the 
number  covered  by  a  plate  soldered  on.  On  June  15th  he  will  award  the  instrument  or 
$40  IN  GOLD,  as  may  be  preferred,  to  the  person  guessing  nearest  to  the  number.  CUT 
OFF  the  label  from  END  of  Eureka  Packing  Box,  with  weight  figures  showing.  For 
every  5  pounds  a  guess — and  as  a  pointer  guess  between  3.300  and  4,000.  Two  other 
prizes,  a  WILLIS  PLANIMETER  or  $10  IN  GOLD,  and  REDUCING  WHEEL  or  $7.50  IN  GOLIk 
If  you  have  not  tried  EUREKA,  do  so  at  once.    Yon  will  be  pleased  and  may  win  a  prize. 

J  AS.  L.  ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 
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Generator  Wanted.    Proposals  for  Lighting. 


Second-band  A.  C.  Generator  and.  exciter 
2.000  volts,  60  cycles.  Not  less  than 
60  K   W.     Mast  be  in  first-class  order. 

White  Hall  Electric  Co., 

White  Hall.  III. 


HELP  WANTED. 

■  ihIi-ih  for  telephone  man n fact ur- 
One    baring   experience   in    both 
h hoard and  telephone  work,  who  Is  pro- 
boroughlj  ru|»ubii'  in  ererj   par- 
ticular.   State  age,  experience  and  Bala 
■lied.    All  communications  will  !■•  cons 
a*    slrlctlji    fonHUfiiititl.       Address     "TELB- 
PHOh  I  ectrlclao,  610    Mar- 

■ 


WANTED. 

■  ■  ■  barge  of  oper- 
ation of  a  1  hiuclt)  \.  >'.  Electric 
t.ij;ht  riant  In  a  ihrlvlni:  Southwestern  rliv. 
i-iupUtyraent  can  he  tjlvun  at  once  to  the 
right  party,  will  jwy  *C5  per  month  now  and 
■  f.ir  Increase.  Party  must 
in  rest  about  Sl,t»oo  in  the  plant  This,  to- 
gether with  several  times  Its  amount,  will  be 
used  to  make  Improvements  ami  extenslonft, 

Address   wtih  references,  ic   it.   STICHTER, 
Louisiana,  Mo. 


POSITION  WANTED. 

AS  MAJfAGEE  OF  TELEPHONE 
PLANT.  Thoroughly  familiar  with 
every  detail  of  the  business.  Twelve 
years'  experience.  Have  the  very  best 
references.  Am  at  present  managing 
a  very  successful,  dividend-paying 
plant.  Have  held  present  position 
three  years,  and  have  good  reasons  for 
desiring  to  change.  Address  "ENER- 
GETIC," Western  Electrician,  No.  510 
Marquette  Bldg.,  Chicago,  111. 


POH    SALE. 

The  entire  electrical  plant  used  in  light- 
ing the  city  of  Frankfort.  Ind.,  consisting  of: 
Two  50-!t  ,  2,000  c.  p.  Standard  Arc  ma- 
chines. 
One  700-lt.  T.-H.  Alternator,  1000  to  100 
Two  25-lt.,  2,000  c.  p. T.-H.  Arc  machines. 
Two  A.  L   Ide  &  Sons  fdeal  high-speed  en- 
gines, 125  and  150  h.  p. 
,  One   hundred    2.000  c.  p.   Standard    Arc 
lamps,  all  in  first-class  condition  and   in 
shape  for  immediate  use. 
Three  90  h.  p.  tubular  boilers. 
Boiler  feedpump,  belting, switchboard,  etc. 
For  further  information  concerning  this 
plant  call  on  or  address 
The  Indiana  Natural  &  Illuminating  Gas   Co., 
H  .  u.  Natcher,  Supt. 


Sealed  proposals  will  be  received  1  ■>' 

the  mayor  of  the  city  of  Corning,  N. 
V..  until  S  p.  in.,  April  23.  1900,  for 
lighting  the  streets,  avenues,  alleys 
.111.1  public  places,  Cov  a  term  of  five 
years  from  July  1.  1900,  with  from 
seventy-live  to  one  hundred  arc  lamps, 
of  nine  and  six-tenths  amperes,  and 
from  forty-five  to  fifty  volts. 

Iiids  will  also  bo  received  on  en- 
closed arc  lamps,  tic  voltage  ami  am- 
peres to  be  staled  iu  bids. 

The  parties  bidding  011  the  street 
lighting  must  also  agree  to  furnish  in- 
candescent lights  for  public  and  pri- 
vate use,  the  maximum  cost  to  be 
stated  in  their  bids. 

The  city  is  to  reserve  the  right  to 
purchase  the  plant  of  the  successful 
bidder  at  the  expiration  of  the  five- 
year  contract  at  a  price  to  be  mutually 
agreed  upon. 

Bids  to  be  made  on  all  street  lights 
to  burn  from  sunset  to  sunrise  every 
night  in  the  year. 

No  bid  will  be  considered  unless  ac- 
companied by  a  certified  check  for  one 
thousand  dollars,  made  payable  to 
Mayor  G.  W.  Lane. 

The  successful  bidder  or  bidders  will 
be  granted  a  franchise. 

The  right  to  reject  any  and  all  bids 
is  reserved. 

Bids  will  be  opened  at  the  council 
rooms  in  the  city  ball,  in  the  city  of 
Corning,  N.  Y.,  on  April  23,  1900,  at  8 
o'clock  p.  m. 

Proposals  must  be  addressed  to,  and 
further  information  can  be  obtained 
from,  MAYOlt  G.  W.  LANE, 

Corning,  N.  Y. 


WANTED. 

Electrical  salesman  to  haDdle  a  flrst-class  side 
line,  new  article,  Rood  inducements.  Address 
PACIFIC  ELKCTltIC  CO.,  125  Main  St.,  La 
Crosse,  Wis. 


Selling  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE   AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS. 

WATER  WORKS  PUMPS.  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty     New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO,    U.    8.    A. 

Klsilon  Iron  Works,  San  Francisco.  Cal.;  C.  B.  Booths  St  Co.,  Los  Angeles,  Cat. 


AGENTS  WANTED. 

We  want  a  live,  energetic  man  or  woman  to 
represent  us.  at  once.  In  your  territory.  Most 
liberal  commission  to  the  right  person.  Ad- 
vancement rapid,  (iood  references  required. 
Those  wishing  to  better  themselves  address 
"OFFICE,"  cor.  Perkins  and  Union  Streets, 
Akmn,  Ohio. 


Power  Generators  For  Sale 
At  a  Bargain. 

Special  for  Street  Railway  Work.  Two  M.  P. 
Generators,  175  h.  p.  each.  Speed,  550  revolu- 
tions for  550  volts.  Address  F.  A.  BAUX, 
1002,  138  Washington  Street.  Chicago. 


W ANTED b^  Eo 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNEO   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON.  N.J. 


A  LARCE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

IIO  Volt 

Incandescent 

Dynamos. 


Arc  Dynamos . 


Alternators  . 


Generators  , 


Motors 


2  1,100  Light,  60  KW.  Edison. 
1  3S0  Light  U.  S.      1  260-Llght  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne- Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,000  0.  P.— 1  W.  E..30  Light,  2,000  C.  P 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 

2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW„  500  Volts. 
1  T.-H.  M.  P..  75,  75  KW.,  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4.  12  KW.,  220  Volts. 


110  Volts,  220  Volts  and  500  Volts  In  sizes  from  1-6  H.  P. 
150  H.  P. 


to 


CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.,  SSSJS«S 
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aao-Volt  Motors. 

11.  1'.  Kprugue,  self-ollera. 

11.  P.  Eddy,  self-oilers. 

II.  P,  B.  .V  C,  new,  s.  o.,  m.  p. 

11.  P.  Hulizer-Cabot.  self-oiler. 

H.  P.  General  Electrte,  self-oiler. 

H.  P.  Jenney,   wltn  extra  armature. 

11.  P.  Beldlng,  M.  P. 

H.  P.  Crocker-Wheeler,  a.  o..  slow  sp. 

IL  P.  General  Elec.  type  I.  B..  s.  o. 

H.  P.  T.-H..  self-oiler. 

H.  P.  Card,   slow  speed,   self-oiler. 

II.  P.  Akron,    sclf-oller. 

II.  P.  C.  &  C.,  self-oiler. 

H.  P.  Gen.   Elec.,  m.  p.,  self-oiler. 

II.  P.  T.-H..  self-oiler. 

11.  P.  Ft.   Wayne  Jenney. 

H.  P.  Eddy,  self-oiler. 

II.  P.  Edison,  self-oilers. 

II.   P.  T.-H.,   self-dler. 

H.  P.  Bpragne,  self-oiler. 
II.  P.  Weslliighouse,  self-oiler. 
II.  P.  Card.  M.P..  self-oiler,  new  s.s. 
B.  Pi  Crocker-Wheeler   elevator   mo- 
tor, with  controller. 
H.  P.  C.  .^  O. 

II.  P.  Commercial,  M.  P.,  self-oiler. 
II.  P.  Hnltzer  Cabot,    new    armature. 
H.  P.  Edison,  self  oiler.  45  K.  W. 
II.  P.  Edison,  ielf-oller,  80  K.  W. 
II.  P.  Wood,  M.  P.,  self-oiler. 


Soo-Volt  Motors. 

1  1      H.  P.  Eddy,    self-oiler. 

2  1     II.  1*.  ir. „■:.,  r  Wheeler,    self-ollera. 
1  1     n.  P.  0.  .v  0.,  self-oiler. 

I  1     II.  P.  Commercial,   aelf-oller. 

1  2     H.  P.  I.undell,  slow  speed,  aelf-oller. 

1  3      II.  P.  Toledo,  self-oiler. 

1  3     II.  P,  Hobart,  self-oiler. 

1     3      II.  P.  Jenney,    aelf-oller. 

1  3     ii.  P.  Thomson  Hou  ton. 

2  3Vfe  n.  P.  Roekford,  iron-clad,  self-oilers. 
1  4     II.  P.  Edison,  ::  K.   W.,  self-oiler. 

1  Vk  H.  P.  Wood,    aelf-oller. 
1     7'/2  II.  P.  E.     .V     C.     multipolar,     alow 
speed. 

1  15     II.  P.  Nowotuy,  se!f-o!!cr. 

2  15     II.  P.  C.  &  C,  self-oilers,  new  arma- 

ture. 

I  20     n.  P,  Commercial,  sclf-oller. 

1  20     II.  P.  Triumph,  self- oiler,  Ironclad. 

1  20     ii.  P.  Card,  self-oiler. 

1  25      II.  P.  Mather,    ring  type,   new  armt- 

1  30     H.  P.  Commercial,   Belf-oller. 


^  regory: 

ELECTRIC  co. 

1 54-62  S.  CLINTON  ST.  CHICAGO. 


500- Volt  Motors— Continued. 


1  35 
1    40 


1  IK) 
1  105 
1  135 


H.  P. 
H.  P. 
H.  P. 
H.  P. 
II.  P. 
H.  P. 
H.  P. 
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H.  P. 
II.  P. 
II.  P. 
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Roekford,   self-oiler,  new. 
T.-H.,  self-oiler. 
Edison,  26  K.  W.,  self-oiler. 
Gen.   Elec.   M.   P.,   self-oiler. 
Jenney,    self-oiler. 
Jenney,    self-oiler. 
Msitber,    self-oiler. 
T.-H.,    I).    40.    self-oiler. 
Edison,   45  K.    W.,   self-oiler. 
Sprague,  s.  0..  new  armature. 
Edison,   self-oiler. 
Westlnghouse,  M.  P.,  self-oiler. 
Crocker-Wheeler,   M.  P..  s.  o. 
Commercial,    m.    p.,    self-oiler. 


■  10-Volt  Incandescent  Dynamos. 

1  12  light  slja  v\  h.in-Tliresher,  75  v.,  s.  o. 

1  16-llghi  Commercial,  s.  o.,  newly  rew-nd. 

J.  n.-ht  Edison,  1V4  K.  W.,  self-oiler. 

1  35-llght  Duplex.    75   volt. 

1  50-llght  llnln,   self-oiler. 

1  EG  light  Edison. 

1  75-llght  Thomson-Houston,  s.  o. 

1  75- light  Eddy,  self-oiler. 

1  90-llght  Wood, 

1  nought  WeslljiL-llOUSe. 

1  100-llght  T.-H.   Type.   C.   I.,  75-volt. 

1  100-iight  a.  .\-  u. 

1  lGO-llght  Roekford. 

1  200-llght  Am.   Eng.  Co..  M.  P.,  8.  0.,  new. 

1  200-llght  Howard,  oil  cup. 

1  250-llghl  i  lonimercial,  self-oiler,  compound. 

1  260-llght  National. 

1  300-llght  Loomls. 

1  300-llght  Columbia.  M.  P. 

1  300-llgnt  Blckmeyer. 

1  340-llght  Eddy,    self-oiler,    compound. 


no-Volt  Incandescent  Dynamos- 
Continued. 

!   350-llght  Hawkeye,  comp.  wound. 

350-light  Jenney,  s.  o.,  comp.,  new  arm't. 
.    350-llght  National,  self-oiler,  compound. 

350-llght  Edison,  20  K.   W..  self-oiler. 

360-llght  Roekford,   s.   0.,  coinpo-und. 

400-llght  Wood,  M.  P.,  s.  o. 

450  light *ockford,  self-oiler. 

450-light  Holtzer-Cabot.  s.  o.,  new  arma- 
ture, slow  speed. 

540-llght  Edison,  30  K.  W.,  oil  cup. 

540-light  Edison,  30  K.  W.,  self-oiler. 

550-llght  E.  &  C,  slow  speed,  M.  P.,  a.  0. 

GOO-llght  Elckmeyer. 

SOO-llght  Roekford.  self -oiler,  new  arm't. 

800-light  Edison.  45  K.  W..  aelf-oller. 
1  1350-llght  Waddell-Entz,  80  K.  W.,  M.  P. 


220-Volt  Generators. 

1  12  K,  W.  Westlnghouse.  a.  o.,  letter  type. 

1  20  K.  W.  Commercial,   M.   P..  sclf-oller. 

1  25  K.  W.  Holtzer-Cabot.     sclf-oller,     new 

armature,  slow  speed    fine. 

1  45  K.  W.  Edison,   self-oiler. 

1  60  K.  W.  Edison,    self-ollcr,    compound. 

1  75  K.  W.  Wood,   M.    P..   s.   o.,   compound. 

500-Volt  Generators. 

1  17  K.  W.  Card,   selt-oller. 

1  25  K.  W.  Roekford,    self-olicr,    compound, 
Manchester  type,   new  arm't. 

1  25  K.  W.  Commercial,  self-oiler. 

1  25  K.  W.  T.-H. 

1  25  K.  W.  Edison,  aelf-oller. 

1  30  K.  W.  Jenney,  self-oiler. 

1  35  K.  W.  Jenney,  self-oiler. 


500. Volt  Generators  -Continued. 

1  35  K.  W.  Mather. 

1  40  K.  W.  Thomson-Houston,   self-oiler. 

1  45  K.  W.  Edison,  compound,  self-oiler. 

1  60  K.  W.  Edison,    compound,    self-oiler. 

1  75  K.  W.  Westlnghouse.  M.   P.,  s.  o. 

1  80  K.  W.  Crocker- Wheeler,  M.  P.,  s.  o. 

1  10O  K.  W.  Commercial,    s.    o.,    compound, 

M.  P.,  new  armature. 

Alternating  Generators. 

2  350-llght  Thomson-Houston,  A  18. 

1  500-llght  Balu,  30  K.  W.,  self-oiler. 

2  600-llght  Thomson-Houston,    A   6. 

1    600-llght  Thomson-Houston,   two-phase. 

1    650-llght  Thomson-Houston,   A    35,   B.  o. 

4   750-llght  Westlnghouse,  37%  K.  W. 

1   750-llght  National,  1100  volts. 

1  1200-light  National,  toothed  armature. 

1  1000-light  Wood,  toothed  armature. 

1  1200-light  T.-H..  A  12,  s.  0.,  1100  volts. 

1  1200-ll^ht  Westlnghouse,  toothed  armature. 

2  3000-light  Westlnghouse,  slotted  armature. 

1  3000-light  Westlnghouse.  2200  volts,  toothed 

armature. 

2  6000-llght  Westiughouse,  300  K.  W.,  toothed 

armature. 

Arc  Dynamos. 

1  6-llght  2000  C.  P.  T.-H. 

1  20-Ilght  2000  C.  P.  Western  Electric. 

1  26-llght  2000  C.  P.  T.-H.,    ball   armature. 

1  25-llght  2000  C.  P.  T.-H.,   ring  armature. 

1  30-light  2000  C.  P.  Western   Electric,  s,  o. 

1  30-light  2000  C.  P.  Brush,    No.   7. 

1  30-light  2000  C.  P.  Standard. 

3  35-llght  2000  C.  P.  T.-H.,  L.  D.  2. 

1  35-llght  2000  C.  P.  T.-H.,   ring  armature. 

2  35-llght  2000  C.  P.  Wood-American. 
1  40-llght  2000  C.  P.  Wood,  No.  7. 

3  40-llght  2000  C.  P.  Western   Electric,   s.   o- 

4  45-llght  1200  C.  P.  T.-H.,  M.  12. 
1  45-llght  1200  O.  P.  Brush.  No.  7. 

1  50-llglit  2000  C.  P.  Excelsior,  latest  type. 

1  50-llght  1200  C.  P.  Standard. 

4  60-llght  1200  C.  P.  T.-H.,   L.  D.  12. 

2  60-llght  2000  C.  P.  T.-H.,   M.  V.  2. 

1  50-llght  2000  C.  P.  Brush,   No.   7%. 

2  60-llght  2000  C.  P.  Western   Electric,  s.  o. 
1  60-llght  2000  C.  P.  Westlnghouse. 

1  60-llght  2000  C.  P.  Wood,    No.    8. 

3  65-llght  2000  C.  P.  Brush.  No.  8,  nervly  re- 

wound, extra  fine. 

2  75-llght  1200  C.  P.  Wood.  No.  8,  Ft.Wayne. 
1  75-llght  2000  C.  P.  Westlnghouse.    s.   o. 

3  125-llght  1200  O.  P.  Excelsior.    latest   type, 

self-oilers. 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

H once. -All  mutlauare  «ctuilly  la  Modi  ready  lor  prompt  delivery.    All  midlines  are  piiruleed,    Write  lor  ptrtlcoUn  mi  Kna  lor  MONTHLY  BAIWAIN  SHEET,  with  art  cut  price. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERINC: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,      OHIO. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  nonadnock  Bldg.,  -    Chicago. 


E 
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HELP 
YOURSELF 


j  toabetterposition,] 

a   better    salary,    by 

securing  a  technical 

education.       Our   method   leads   to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
45,000  students  and  graduates. 
The  International  CorrespoDdence  Schools, 
Boi  1003  Scranton.Pa. 


$2.00 
Month 


An  X  Ray 


C.  &  H.  Rheostat. 


is  not  required  to  rind 
the  good  qualities  of  a 
Every  part  is  made'with  the  idea  of  making  it  right.  That's  the  only  way  to  build  a  modern, 
high-class,  successful  rheostat,  and  it's  the  only  kind  we  make.  Will  carry  current  continuously 
on  any  contact.  Reduces  speed  of  motor  50  per  cent,  at  full  load.  Reliable,  fireproof,  approved  by 
tire  underwriters.  Speed  regulator  with  renewable  segments.  Send  for  illustrated  catalogue  W 
and  discount  sheet. 

THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

"™  lueen  Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
ti  agnail  &  Hilles,  Yokohama,  Japan,  Agents  for  Japan. 

We  are  the  Largest  aod  Oldest  Exclusive  Manufacturers  of  Rheostats  la  the  World. 


SMALL  SPRINGS 

OF   fTVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 
srABusmn  ilsy  BRISTOL,    CONN.,    U.S   A. 


CARGENT  &  LUNDY, 

Engineers, 

13    AND     15     MONADNOCK       BLOCK,    CHICAGO- 


FREDERICK  SARGENT. 


A.    D.    LUNDY. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

100  West  Ninth  St.,    KANSAS  CITY,   HO. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


mm 


xTRUS 


Wound*  IV  //"•"<(  ((©))» ""  ForCeilinJorDesh 

ar\y  VoltariO  _  .     0  _-»,-  c     <■'     a  r»/-v  "A  Written 

Direct  D.L.BATE5   6<   BRO.    Guarantee   ■ 
Current.  DAYTON,  O.     -  witt)  each  pAH. 


Jtf 


AMERICAN"  KT 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Cuaranteed. 

AMERICAN  BATTERY  CO., 

est-d  i8B9.         174~S.  Clinton  St.,  Chicago,  Ml, 


rfae  Standard  Open  Circuit  Batteries 
of  the  World.  '      . 

EENH  FOE  CIECt  LAK  AND  PKICES. 

THE  LECLANCHE  BATTERY  GO. 

•  n«  •»  in  Easi  13ict  S*._  M.  V 


FRED  H.  ALDES,  Pres.  J.  GEISEROWlCH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTUBEBS    OFT 

High -Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


IMPROVED 


m  ALTERNATOR 

"1     SANDUSKY 

OHIO 


2,000  LIGHTS 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

CHICAGO,  ILL. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  ol 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OETCATALOa.  CH1CAQO,  U.  S.  A. 


Mf/i 

i 
1 
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1     "< 

- 

N?  80 
SPECIAL 

hteb.      tm ' 

STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I90O  CATALOCUE. 


P Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;  it 
tells  all  about  it. 


HUGO  SCHUMACHER,  Prest. 

J.  a.  ARBOGAST,  Vlce-Presl. 


MAX  SCHUMACHER,  Secy  and  Treas. 
M.  GARL,  Snpt. 


Garl  Electric 
Company, 


AKRON. 


OHIO. 


CHICAGO  OFFICE, 

1015  Monadnock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Garl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  tor  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Facory  Telephone. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE   MANUFACTURERS   OF 


BELL-STYLE  TELEPHONE 


FOB    THIS    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Intl. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  in  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300.000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  he  of  the  highest  grad i 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  he  brought  against  otjr 
patrons  on  alleeed  infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
and  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


April  14,  1900 
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+ 


FINETELEPHONEEQUIPMENT 


Exchanges  and  Interior  Systems. 


+ 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 


SOLE  MANUFACTURERS 


\A/.    &    O. 


COAL    GRAIN    MICROPHONE 
BIPOLAR   RECEIVER. 


+ 
4» 


* 


4> 
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THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening:  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  in  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  oh  your  line  and  avoid  further  trouble. 


Showing  Manner  of  Securing. 


Descriptive  Circular  and  Testimonials  on  Request. 
Correspondence  Invited. 

Manrurcd  PHILLIP  SMITH,  s,Drs.A0HI° 


3 '•■■■>  to  6  in.  Diamet  r. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 

HERE'S  THE  OBJECT 
LESSON- 
A PLAIN  FACT 


These  28  spools  containing  91  lba.  of 
?•  o.36siQgle  silk-covered  wire  will  cost  you 
I243netat50, 10. 10,5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  bridging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  $248. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  K&ch  winding  is  made 
up  of  No.  3ff  wire,  500  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  8218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
138  7™ST.  JERSEY  C/TYM 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


MAY  BE  INCREASED   BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their    Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 


ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,    63.7SFRAWKrOPTgT  ,    OHIO. 
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'NOT  HOW  CHEAP  BUT  HOW  GOOD' 


Von  don't  hear  of  Ericsson  'phones  being  replaced  because  of  deficiency 
in  workmanship  or  "talking  ability."  Wc  have  yet  to  learn  of  an  instance 
where  they  have  not  given  entire  satisfaction. 


WALL  TELEPHONE. 

With  adjustable  arm.    For  long  or  short  distance  work. 
Will  talk  owr  one  mile  of  wire  or  one  thousand  miles 
with  perfect  distinctness 

Fitted  witii  Ericsson's  Swedish  eoal-graln  Microphone 
and  double-pole  receiver.    Oak  or  walnut  finish. 


L  D.  EXCHANGE  SET. 

A  model  of  beauty. 

The  smallest  generator  call  Instrument  with  double 
battery  box  attached  in  the  world.  Walnut  or  oak 
finish 

Imitated  by  many,  equaled  by  none. 


McFELL  ELECTRIC  CO., 


204  DEARBORN  ST., 
CHICAGO. 


L'utalos.  WESTERN  lllsTKIBI  TIM.  AGENTS. 


ESTABLISHED     1080 

NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St.. 
ST.  ID  I   IS,  MO. 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  In 
the  West.  "Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


TO  BE 


UPTODATE 


in  the  cquipmen 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
hand. 

Telephones, 
every  style  and 
grade.  Long  and 
short  back- 
boards. Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies,  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians1  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging.  Circuit  closers.  Transmitters  ot  vari- 
ous styles.  Repeating  colls.  Induction  colls, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  GoodH  II  igh  Grade  in  Every  Respert. 

MIANUS  ELECTRIC  CO.,  -    Mianus,  Conn. 


Kokomo  Telephones  tori  900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  tbe  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll  line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
"Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
Uattery"  in  E.  M.  P.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.   New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR     AND     SOU     MANUFACTURER 

42  VESEY  STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


WE  BUY  and  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

Walsh's  Sois  &  Co.,  Newark,  N.  J. 


Standard  Electrical  Dictionary. 

BY  PROF.  T.  O'CONOR  SLOANE. 

Author  of  "Arithmetic  of  Eloctrlcity."  "Flectrlclty  Simplified,' 
"Electric  Toy  Maklog,'-  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  8vo, ! 

An  Entirely  New   Edition,  Brought  Up  to  Date 

and  Creatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary."  the  author 
has  adhered  to  what  the  work  purports  to  be.  exhausting  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  definitions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested In  electrical  science,  from' the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  it  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science.  " 
ELECTRICIAN  PUBLISHING  CO.,  610  Marquette  Bldg.,  Chicago. 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evei 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 
telephone  and  gas  engine  companies. 

WE  CLAlil:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  eases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  otner  cell  in 
market.  For  No.  1  cell.  300 
ampere  hours;  for  No.toe'.l, 
126  ampere  hours;  on  open 
circuit,  .9  to  l  volt;  on  closed  circuit.  .65  to  rift 
volt.    Bend  for  circular  and  price  list. 

GORDOK  UATTERY  COMI'AW, 
594  Broadway,  New  York. 

**  Western  Representative, 

(korgo  W.  Patterton,  1533  Marquette  BMg,  Chicago.  III. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Conncclors  lor  HARD-DRAWN  COPPER 

WIRE,  all  sizes.     FUSED  WIRE,  FUSED 

LINKS  and  STRIPS. 

THE  C.  MclNTIRE  CO.,  13  8  15  Franklin  St., 


NEWARK,    N.  J. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 

USE  THE   EDISON   LALANDE    BATTERIES. 


LIGHT 
WEIGHT 

AND 
LIQUIO 
TIGHT, 


CONSTANT 

CURRENT 

AND 

NO    WASTE 

WHEN    IDLE. 


FULL      INSCRIPTION    IN    BOOKLET    NO.    4. 

EDISON   MANUFACTURING  COMPANY, 

THOMAS   A.    EDISON,    PROPRIETOR.  135   FIFTH   AVENUE,    NEW   YORK. 


GREGORY 


Distributing  Circle 


FOR 


POLE 
TOP. 


Patent 
Pending. 


INVESTIGATE 

ITS 

MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  for  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 
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The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED  BY  THE 


Colonial  Electrical  Co. 


THE  NEW  HOME  OF  THE  CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at  Youngstown,  Ohio. 


RAVENNA,  OHIO. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN.  N.  Y. 


THE  SHORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  ™,  Copper  Country 


•CALUMET 
fHANCOCK 
i HOUGHTON 
I^L'ANSE 
KNestorlft 


CHAMPION 
REPUBLIC 


MOUNTAIN 
Wausaukee 

MENOMINEE: 
MARINETTE 


S^g^TTE 


^MILWAUKEE 


CHICAGO 


THROUGH  SLEEPING  CARS,  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Ticket  Office,  95  Adams  St. 


No,  702,  10  Amp.  D.  P. 


THE 


OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


Has  ample  carrying  capacity. 


HART 


l-ANP-l 


HEGEMAN 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


Harta^Meceman 


IMN. 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks,  gold  by  first-class 
dealers.    Send  (or  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
863  Broadway.  New  York.    164  Lake  St.,  Chicago. 


MDNDN ROUTE 


%  IS  THE  DIRECT  LINE 

BETWEEN 

CHICAGO. 

INDIANAPOLIS. 
(CINCINNATI 

I  AND 

I  LOUISVILLE 

I  CITY  OFFICE  232  CLARK  5T„ 

X  _-,_,,;=- <^    CHICAGO. 


j^CSSlr>-iis^: 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Designers  and   Builders    of  Complete    Electric  Power  Plants. 
Owners  of  Patents  Covering  the 

"ARIMOL.D    SYSTEM" 

of  Power  station  Construction.     Manufacturers  of  the  "ARNOLD" 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


Burlington 

PERSO 

TO 

Ca 

NALLY  COND 

URIST  PARTIES 

Jiforr 

UCTED 

TO 

If  you  are  going  to  California  and  wish 
to  save  expense,  yet  travel  In  safety  anil 
comfort.  Investigate  these  "once-a-week 
parties,"     They  leave  every   Wednesday 
frutn  both  Chit-ago  and  St.  Louis,  joining 
at  Denver.  Then  past  the  grandest  scenery 
Id  the  world,  over  the  DoDver&Klo  Grande 
Railroad.    A  few  hours'  stop  to  see  Salt 
Lake  City,  and  on   via   Ogden  and   the 
Southern  Pacific  Railway.    A  special  agent 
is  in  charge  of  each  party,  and  the  cars  are 
(join  for  table  ami  exquisitely  clean.    Write 
tor  a  fulder  giving  full  particulars  and  send 
c  cents  in  postage  for  our  beautifully  illus- 
trated book  on  California.  It  is  a  work  of  art. 
P.  S.  EUSTIS.  Gen'l  Pass'r  Agt.,  C.  B.  &  p.  R.  R. 
CHICAGO,  ILL. 

ESTABLISHED   1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

-AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices.  _ 

STOW  MFG.  C0.s  Binghamtotii  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England. 


Send  Us  One  Dollar. 

Cut  this  ad.  out  and  send  it  to  us  with  one  dollar  and  we 
will  forward  you  this  $10.00  Dictionary,  subject  to  examination. 
You  can  examine  it  at  your  nearest  express  office  and  if  found  abso- 
lutely the  grandest  bargain  ever  heard  of  and  a  better  dic- 
tionary than  you  have  yet  seen,  pay  the  express  agent  83.96 
and  charges  and  take  the  book.  This  Dictionary  contains  25,000 
more  words,  phrases  and  definitions  than  are  to  be  found  in 
Webster's  International  Dictionary.  It  is  the  latest  Dictionary 
published,  contains  fully  45,000  more  words  than  Webster's  ana 
Worcester's  latest  Unabridged  Dictionaries  and  has  250  more 
pages  than  WEBSTER'S  INTERNATIONAL  DICTIONARY.  The 
arrangement  is  superior,  the  reference  is  exact  and  it  is  absolutely 
the  cheapest  hijh  grade,  up-to-date  Dictionary  on  the  market.  Re- 
member this  Dictionary  is  printed  on  first-class  paper  made  expressly 
for  this  book,  f^om  clear  tvpe  and  is  handsomely  bound  in  FULL 
LIBRARY  SHEEP,  marbled  edges,  indexed  for  only  $4.95.  As  a 
reference  this  Dictionary  has  ABSOLUTELY  NO  EQUAL.  Send  your 
order  NOW.  Illustrated  catalogue  of  books  at  special  prices,  FREE. 
Address, 

THE  WERNER  COMPANY, 


publishers  and  Manufacturers. 


Akron,  Ohio. 


COME  TO  THE  FRONT. 

Have  you  made  a  Btudy  of  your 
i'n  im  -.  or  trade!  It  i-  the 
quickest  way  to  reach  a  respon- 
sible ,  hipfh -salaried  position. 
You  study  "between  times'*  and 
we  guarantee  you  a  thorough 
course  through 

Education  by  Mall 
In  Electrical.  Mechanical, 
Steam.  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture.  Practical  Newa- 
paper  Work,  English 
Branches.  Stenography,  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price ;  easy 
terms-  Mention  subjects  In- 
terested in   when  writing    to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

168  6th  Ave.,  New  York,  for  Catalogue  U. 


STUDENTS 


Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.      Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bldg.,      ■     CHICAGO 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.   E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction    Motors — Synchronous    Motors — Rotary    Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase      System  —  Three-phase      System  —  Monocyclic   System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,    Etc. 


Copies  of  this  or  any  other  electrical   book  published    sent  prepaid,  to  any  address 
In  the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

5IO  Marquette  Building,  CHICAGO. 


Roth  Motors  and  Generators. 


"^ 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.S.A. 


>  J  Highest  Grade  Imported 
The  Acme  of  Perfection. 

WRITE  FOR  PRICES  AND  SAMPLES. 

SCHIFF,  JORDAN  &  GO., 

232  Creenwich  St.,  New  York. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE:  BRiiiriiF<i-J        CHICAGO:  BOSTON: 

13-17  Cortiandl  St.,  N.wT.rk.  B>UNCH"'1  320  D»rbern  SL  134  Congr.lt SI 


SAN  FRANCISCO: 
71  Flood  Bulldlnf 
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Ball  Automatic  Engines, 


bum»0NLY"> 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


IALL  ENGINI 


I 


>A.,  U.S.A. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Poiver  ever  obtained  from  a  wheel  of  the  mine  diameter.    The  highest  speed 
ever  obtained  for  the  same  poiver.      The  hiahest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos» 
sible  strength.    A  gate  unequaled  in  Quickness  and  ease  of  opaung  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


regtrade marks  The  Phosphor  Bronze  Smeltin€,Co.Iimited, 

2200  Washington  ave.philadelphia. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS.CASTINGS, WIRE, R0DS,SHEETS, etc. 

>^//UJ"*W'  — DELTA   METAL  — 

/?\  CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  and  SoleMakers  in  the  U.S. 


IF  YOU 

HAVE 


Major's 
Ice  Receptacle 

In  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from' 

a  cold  well. 

It  keeps  the  water  at  the 

RIGHT    TEMPERATURE 

TO     DRINK. 

You  can  run  a  cooler  with  one-half  the  amount  of  Ice — guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold . 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  And  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREMENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa, 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 
t  800  H  St.,  N.  W.,  Washington,  D.  C. 

8        Booklet:  "iDformatlonfor Inventors," 
free.  Specialty:  Electrical  Inventions. 


To  Repair 
Broken  Arti- 
cles use 


Remember 
MAJOR'S 
RUBBER 
CEMENT. 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICA'S  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


ALTON 


RAILROAD. 


I* 

i 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO""  KANSAS  CITY,  I 
CHICAGO*™  ST.  LOUIS. 
CHICAGO  and  PEORIA. 
ST.LOUISa"°KANSASCITY.  I 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS. Ark.. DENVER.Colo., 
'     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

Jiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ete,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES 


FROM     2    TO     200     M .     P»  = 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRON  WORKS  MFG.  CO., 

MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building.  Write  for  Catalog.      L-J, 
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Westinghouse 


Direct-Current 
Dust-Proof  Motors, 


DIRECT-CURRENT,  PORTABLE  DUST-PROOF  MOTOR. 

Driving  Machinery  in  all  Trades,  in  all  Countries, 

Westinghouse  Electric  &   Mfg.   Co*, 

PITTSBURG,    PA. 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Tacoma, Washington.  Denver,  Mountain 
Electric  Co. 


OFFICES: 


Canada,  Abearn  &  Soper, Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co.,  City  of  Mexico.  The 
British  Westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 


April   14,   1900 
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Fort  Wayne  electric  works 

(INCORPORATED) 


■ 


"WOOD"  ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided  improvem8nt  on  hanger  boards. 

A  positive  and  absolute  cut- out  for  either 
series  or  constant-potential  arc  lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 


im 


STYLE  B. 




— ■ 

j  SEND  FOR  BULLETIN    1006. 

MA.N   OFFICE  AND  FACTORY,      FORT     WAYNE,      INDIANA. 

I  • 

......,.........................;................ 


The  Name 


Stamped  on   the  end  of    the    hub   of    the  PAPER    I'll   1 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it  ;    that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away,     Engim 
and  users  should  not  fail  to  specify  ROCKWOOD   PATEN  I 
COMPRESSED  PAPER   PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Pepartment. 

330  South  Pennsylvania  Street. 

Indianapolis,  CJ.  S   A. 
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"MANROSS" 

HAIR  SPRINGS 

FOR    ELECTRIC 

■  •DIC1IMG   <1ND  ntCORDIKC 
<iAH.rS     MI1VI     (.AK.ES.UI 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

r.  N.  MANROSS,  Forestvllle,  Conn. 


WHAT  HAVE  YOU  TO  MAKE? 
Our  Work   i_-   Fjrgt-Clasa,    Prices  Rea- 

SPIES  ^COMPANY, 

-v.  Van   Burcn  St  ,  Chicago,  III. 


The  Argus  Lightning  Arrester. 

olute  protection  to  Instruments  ;m«i  Gables  from  lightning,    it  LntermptB  a  Unlit  discharge 

liargo  and  does  not  around  or  disable  the  line.    It  requires  no 

tient  or  attention,    it  is  made  <>t  metal  and  porcelain  and  ims  no  Inflammable  material  about 

ii.    Thousands  have  been  in  service  for  the  past  two  years  and  not  nue  case  of  loss  by  liKhtniny  or 

an  you  afford  tone  without  th 

The  Argus  Arrester  Insures  Absolute  Protection  to  Tele- 
graph, Telephone  Offices,  Exchanges  and  Cable  Crossings, 
K.  It.  Signal  Systems.    Write  for  catalogue. 


FOOTE,  PIERSON 


&f\f\  SOLE  MANUFACTURERS, 

VV.,  NEW  YORK. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheeta, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Dot 

the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 

<  Irder  from  us  or  through  your  supply  house. 

BURT  &  TOBEY,  new  Bedford,  mass. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ■ 

572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK.  I 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  incandescent  Lamps,  Rheostats,  Etc.,  Etc.  I 

■    CHIC  AGO  OFFICE-  _  MARTIN    I     InKIIII    Ml  I  ■ 


CHICAGO    OFFICE— 
1012-13   MONAONOCK 


I  Black  Diamond  File  Works  I 


49 

43 


E8t.  1863. 


Inc.  1805. 


Twelve 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


C» 

to 
to 
to 
to 


_  OUB  GOODS  ABE  ON  SALE  IN  KVEKV  LEADIltO  UBDWABE  U 
4l  STOKE  IN  THE  C9IITEU  STATES  AND  CANADA.  £fr 

|  G.  &  H.  BARNETT  COMPANY,  | 

Jo  PHILADELPHIA,  PA.  £ 


Beware  of  Cheap  Fuses. 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A  CLOCK  THAT   WON'T  KEEP   TIME. 
AN   ALARM   THAT   WON'T   CO  OFF. 
A   WHISTLE   THAT   WON'T   BLOW. 

Or  anything   else   that    is    unreliable   where    reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  andTuse  Wire 

AND 

"  Cartwright "  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 

Chase -Shawmut  Co.. 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


STUBTEYATf T  SYSTEM 

OF 

HEATINGS  VENTILATION 


19     Centralized  plant . 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue  "°84 

B.F.  STURTEVANT  C°.  boston, 

SEW  YORK  -PHILADELPHIA- CHICAGO  •  LONDON- 


MASS.INSTi' 

TECHNOl 

ig^PR23  li 
LIBRAS 


<fcO    ««,„     A^MtiKvt  Copyright,  1900,  by 

^)0    P©r  nfinU  m  ■        Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY.    ^SlFSSXTKZgSfem.     1  0  cents  per  Copy. 
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SIIVIPLEX.    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlll,  BOSTON,  MAS8. 


Electric   Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  ,S^noBnD;ShKS: 


4?!'?. 


188»— Parii  Exposition, 
Medal  for  Bobber  Insulation. 

1893— Worlds  Fair, 
Medal  for  Robber  Insolation. 


TRADEMARK 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

Weather- 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w$h.r  Wires. 
THE  OKONITE  CO.,  Ltd. 

HS.Vc'h'SSa  }"»■•.».     253  Broadway,  New  York.     Wfe'^ Sopl 


MORE 

itCrown"Rail  Bonds 

Arc  In  use  than  all  other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &MOEN  Dept., 

American  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH   AND   FIRE   ALARI1   CABLES. 

All  Wires  are  tested  at  Factory.  JOSJESBOBO,  IWB. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Yi  to  50 horse  power. 
Dynamos  from  10  lights  to  700. 
"We  sell  or  rent.  Good  profits 
The  Hobart  Elec  Mfg.  Co.,  Troy,  Ohio, 


C  'St-. 


SPtdTDORP, 

Medical  Colli, 
Spirk  Coll.. 
17-87  Vande water  St.,  Slew  York. 


X-Ray  Colls, 
Telephone 

Colls. 


GENUINE  SWEDISH 
COAL- BRAIN 


CRV 


cssoi 


5S5» 


WESTLTH  ElBctriGal  Ifyttnment  Co., 

— *"*^f      1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard  Portable  Dirsci  Seadin?  Mme,ers'  »»■"«■•«•*  voitammeters. 

6  Ammeters,    Mlillainmeters. 

Ground  Detector:  and  Circuit  Testers, 
Oiimmeters,   Portable  Galvanometers. 


Vestom  Standard  Portable  Direct 
Reading  Mi  111  voltmeter. 


Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  In  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Mention  the  Western  Electrician  when  writ- 
ing for  catalogues. 

LON'DOX— Elliott  Bros.,  No.  101  St.  Martins 
Lane. 

BERLIN— European  Weston  Electrical  In- 
strument Co.,  RLtterstrasse  No.  88. 


"PHONO  =  ELECTRIC/ 


> 


The  New 


LINE 


WIRE  llTS  „ 

Tough. 


HAS   HIGH 


Tensile  Strength, 
Elastic  Limit  and 
Great  Ductility. 

BRIDGEPORT  BRASS  CO., 

19  Murrav  St.,  NEW  YORK. 


'Phono-Electric" 


Write  for  Booklet  and  Wire  Tables. 


Standard  Underground  CableCo. 


H2  The  Eookery,       Westlnghouse  Bldg.,        18  Cortlandt  St., 
Chicago.  Pittsburg,  New  York  City. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg;, 
Philadelphia,  Pa, 


-  Electric  Gables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Rubber  Covered  Wires  and  Cables. 


Not  Irt   The  Trust. 


SPEER  CARBON  CO. 

St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds, 

Send  for  Samples  and  Prices. 


the; 


PHOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,SHADES,Etc. 

SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsburgh.    New  York."  Chicago. 


j^ajjoBeltingCor 

^      MAKERS  QF     fif  ■  , 

LEATHER  i£g&    MILL 
BELTING  Wr  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 

brand  of  leather  belting  Is  the  re- 
sult of  patient  inquiry  and  careful 
study  of  the  requirements  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Bett- 
ing always  state  the  system  used. 


OFMC-  AND  MC1III>\ 

67-69SOUTH    CANAL    ilKttl 

CHICAGO.ILL. 

NEWORLEANS  5T  LOUIS  MEMb> 


Queen  $c  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
;S  AND   CABLES. 
OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


PLATINUM 


We  pav  S1S.OO  per  ounce  for  sera 
mules  and  olfor  will  follow  by  renin 


OKI  incandesce 
ilium  *bt,'t?t  anil  \ 


GOLDSMITH  BROS..  63  and  65  Washington  Street.  Chicago. 

Refiners  and  Assayers.  Works.  B3th  ana  Throop  Streets. 


HOLOPHANE  GLASS  CO,, 


No.  I  Broadway, 
NEW  YORK,  N.  Y. 

Manufacturers  of    COMPOUND    PRISM    GLOBES    AND  SHADES,    fluaramecdloglv, 


Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 
Fordireclingand  diffusing  all  kinds  of  light. 
Send  lor  catalogue!!  and  pamiililutb. 
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DIEHL 

ELECTRIC  FAN 


PATENTS  SUSTAINED. 

USE  OR  SALE  OF  INFRINGEMENTS 

STOPPED  BY  INJUNCTION. 

DEGREE  OF  U.S.  COURT. 

INFRINGERS  BEWARE. 


DIEHL  I 

MANUFACTURING  I 

CO.,  I 

ELIZABETHPORT,  N.  J.  ! 


April  21,   igoo. 
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30N 

The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


IM 


^•E-CT-^  FOR  ENCLOSED  LONG-BURNING   ARC  LAMPS.       sgM&gSj 


JNEQUAL.LE-0  IN  QUALIT 
AND    EFFICIE>d^ 


uTtety  STEADY 
J.LIANX^  LIGHT. 


HUGO  REISINGERn broadway  NEW  YORK. 


30NS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

-none 
"just  as  good." 


Something  New! 

A  Our  1900  Catalogue   of   Annunciators,  Bells    and 

other  House    Goods  is  ready  for  distribution  to  the 
Trade.    Send  us  your  address  and  mention  this  paper. 

PARTRICK,  CARTER  &  WILKINS, 

."lakers  of  Electrical  House  Goods, 

125  South   Second  Street,  PHILADELPHIA. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  ih  cortiindt.         Rheostats  and  Brushes. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 

Order  from  us  or  through  your  supply  house. 

BURT  &  TOBEY,  new  Bedford,  mass. 


Let  Us  Ask 

If  it  is  good  policy  to  buy  an  inferior 
arc  lamp  at  any  price  if  a  good  lamp- 
can  be  had  at  reasonable  cost? 

We  invite  all  who  have  had  trouble 
with  arc  lamps,  or  those  who  con- 
template buying  lamps,  to  investi- 
gate the  merits  of 

The  "Belden"  System. 

If  you  do  not  pronounce  it  the 
best  on  the  market  (like  hundreds  of 
others  have  done)  we  are  mistaken. 

Cut  shows  our  New  Style  Case. 
Could  you  ask  for  anything  more 
desirable? 


CATALOG  FOR  THE  ASKING. 


Beluen-Larwill  Electric  &  It.  Co., 

FORT  WAYNE,  IND. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co.. 

American  Battery  Co 

American  Dist.  Steam  Co. 

Amer.  El.  Specialty  Co 

Amer.  El.  Teleph.  Co 

American  Elec.  Works . . . 
Amer.  Reflt.  A  Ltg.  Co... 
Amer.  Steel  A  Wire  Co . . . 
Amer.  Wov.Wr.  Brush  Co. 
Arnold  El. Power  Sta.  Co. 

Bain,  Foree 

Baker  &  Co 

Ball  Engine  Co 

Barnes  Co.,  Wallace 

Barnett  Co.,  G.  &  H 

Barron,  Amos  N 

Bates  ABro.,  D.  L 

Baux,  F.  A 

Becker  Bros 

Belden-Larwill   Elec.    A 

Mfg.  Co 

Berthold  A  Jennings 

Besly  A  Co.,  Chas.  H 

BissellCo.,The  F 

Bossert  El.  Const.  Co 

Bowers  Mfg.  Co 

Brady,  T.  H " 

Bridgeport  Brass  Co 

Burnley  Batt.  &  MfgCo. 

Burt  A  Tobey.. 

Butler-Taylor  Co 

Cary  Spring  Works 

Central  Mfg.  Co. 

Central  Tel.  &  El.  Co 

Chase-Shawmut  Co 

Chicago  Belting  Co 

Chicago  Edison  Co 

Chic.  Fuse  W.  A  Mf  g.Co. . . 


xix 

xvi 

xxii 


xxii 
xvi 

xxii 


XXII 

iii 

xiv 


Chicago  A  Alton  R.  R. . . .     xix 

CB.&Q.R.R xviii 

C.,M.  &St.  P.  R.R xvi 

Clay  Elec.  A  Mfg.  Co 

Cling-Surface  Mfg.  Co xix 

Colonial  Electrical  Co xvii 

Colorado  Lamp  Co xi 

Couch  A  Seeley  Co ...... .    

Crocker- Wheeler  Co 

Cutler-Hammer  Mfg  Co..      xv 
Cutter  Elec.  &  Mfg.  Co 

Davis  AStitt  Co ix 

Dearborn  Drug  A  Ch.  Co.  ix 

Diamond  Meter  Co 

Diehl  Manufacturing  Co.  ii 

Dixon  Crucible  Co.,  Jos.,  xix 

Eagle  Electric  Works 

Eagle  Paint  A  Var.  Wks. . .  xili 
Eastern  Elec.  Cable  Co. . . .  xi 
Edison  Decorative  A  Min- 
iature Lamp  JDept x 

Edison  Mfg.  Co xiv 

El.  Eng.  Inst.  Corr.  Inst.  

Electric  Appliance  Co ... .  x 

Electric  Storage  Batt.  Co.  

Electrician  Pub.  Co xviii 

Emerson  El.  Mfg.  Co xi-ii 

Ericsson  Telephone  Co. . .  i 

Eureka  Elec.  Co xiv 

Faries  Mfg.  Co , xxii 

Farr  Tel.  &  Con.  Sup.  Co.  xv 

Federal  Battery  Co 

Foote,  Pierson  &  Co 

"For  Sale"  Advs xii 

Ft.  Wayne  El.  Wks.,  Inc..  xxi 

Fowler,  John  H ix 

Franklin  Eng.  A  Elec.  Co.   

Fuller  Co.,  The xxii 


Garl  Electric  Co xiv 

Garton-Daniels  Co vi 

General  Electric  Co vii 

General  Elec.  Repair  Co..  xii 
Gen'l  Incandescent    Arc 

Light  Co v 

General  Inc.  Lamp  Co 

Gilchrist  Jar  Co xxii 

Goldsmith  Bros i 

Gordon  Battery  Co xvi 

Gough  &  Davis ix 

Great  Western  Smelting 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


THE  LATEST  AND  BEST 

TRANSFORMER 
IS  THE  WAGNER  CO.'S 


Designed 
To  Meet 
The 

Require- 
ments of 


All  Classes 
Of 

Central 
Station 
Work. 


Send  for  Bulletins  9, 12, 16, 18  and  33. 

WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH    OF-F-IOES: 

NEW  YORK,  Havemeyer  Building.  PHILADELPHIA,  1000  Betz  Building. 

BOSTON,  620  Atlantic  Avenue.  CHICAGO.  1519  Marquette  Building. 

ATLANTA,  OA.,  1012  English  American  Bldg.,  R.  J.  Russell. 

BALTIMORE,  204  East  Lexington  Street.         SAN  FRANCISCO,  120  Sutter  Street. 

YOKOHAMA,  JAPAN.  LONDON,   ENGLAND.  CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT,  Havemeyer  Building,  New  York  City. 


I 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  6  in.  x  8  In. 
E.  M.  F.,  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  In  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  It  out  and  put  in  a  Partz.  When  th  •  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  its  usefulness. 

SEND  FOR  FREE  CATALOGUE. 

THE  S.  S,  WHITE  DENTAL  MFG.  CO., 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago,  Brooklyn, Atlanta,  Rochester,  Berlin,  Buenos  Ayres,  St.  Petersburg. 


I  HAVE  PURCHASED  FROM  THE  ASSIGNEE  OF  THE  DEFUNCT 

PHINIX  BATTERY  MANUFACTURING  GO. 

or  ST.  LOUIS,  MO., 

Its  entire  stock   of   finished   goods,   consisting  of   ELECTRIC   LIGHT   CARBONS,  BAT- 
TERY MATERIAL  AND  CARBON   EJRU3ME3.     I   will   offer  this  stock  at  very  low 


prices.    If  interested  write 


AMOS   IM.   BARRON,  Cleveland,  Ohio. 


April  21,   19OO 
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DIRECT-CURRENT 

DESKuls 

CEILING 

FANS. 


tutol'  lMnch.  HO- V.  Desk  Fan,  Open  Field  Type  with 
pollsh*d  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOLLOWING  SUPPLY  HOUSES 

1.   Stanley  A  Patterson,  33-34  Frankfort  St.,  Sew  York,  Bf.  Y. 

8.    Western  Electrical  Supply  Co..  10-18  North  9th  St.,  St.  Louis.  II  o. 

3.  Illinois  Electric  Co.,  239  Madison  St.,  Chicago,  111. 

4.  Vnllce  Bros.  A  Co.,  685  Arch  St.,  Philadelphia.  Pa. 

5.  Frank  H.  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia,  Pa. 

e.    Electric  Supply    A  Mfg.  Co..  G»  Public  Square.  Cleveland,  Ohio. 

7.  The  Devere  Electric  Co.,  43©  Plum  St..  Cincinnati,  O. 

8.  Donbleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


Cut  of  16-inch  Wall  Fan,  same  finish  as  12-inch  and  bavins'  a 
swivel  joint.  By  simply  turning  a  handle  this  Fan  can  be  ad- 
justed to  blow  air  up,  down  or  on  either  side. 

ARE  AGENTS  FOB  PEERLESS  FANS: 

9.   Julius  Andrae  &  Sons  Co.,  225  w.  Water  St., Milwaukee,  Wis. 

10.  M.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling.  W.Va. 

11.  Electric  Supply  &  Const.  Co.,  80  E.  Gay  St.,  Columbus.  ©. 

12.  Varney  &  McOuat,  125  S.  Meridian  St..  Indianapolis.  I nd. 

13.  w.  <;.  .Vagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  HI. 

15.  Elect.  Sup.  &  Eng.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A, 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


Automatic  Switch.     Flush  Push  Switch. 


For  controlling  any  num- 
ber of  lights,  motors,  etc., 
from  one  or  a  number  of 
distant  points,  without  run- 
ning the  heavy  mains  to 
the  point  of  operation. 

Made  in  single,  double 
and  triple  pole,  for  any  ca- 
pacity, voltage  or  system. 

■  Illustration    shows    100- 

■  ampere  triple  pole  for  Edi- 
son three-wire  system. 


Absolute  certainty  of  quick 
make  and  break. 

Cannot  be  left  on  any  dead 
center. 

All  parts  tool  made — strict- 
ly interchangeable. 

Unusually  large  break  dis- 
tance—  absolutely  safe 
on  230  volts. 

Working  parts  easy  of  ac- 
cess. 

Connections  easily  made. 

Made  in  single  pole,  double 
pole,  three  way,  four 
way. 

Furnished   in    gangs  with 

gang  face  plates,  any  finish . 


Write  for  Bulletin  No.  53.       !       Write  for  Bulletin  No  54. 

General  Incandescent  Arc  Light  Company, 

Wright  Discount  Meters,  Tailleur  Underground  Material,  Paragon  Fans  and  Power  Motors. 

General  Offices  and  Factory,  572-578  First  Ave.,  Bet.  33d  and  34th  Sis..  NEW  YORK. 

Boston,  31  Milk  St.       Philadelphia,  233  Drexel  Bldg.       Cleveland,  39  E.  Prospect  St.       Charlotte,  N.  C,  Y.  M.  C.  A.  Bldg.       St.  Louis,  638  Century  Bldg. 

MARTIN     J.     INSUUL     COMPANY: 
Chicago,  1012-3  Monadnock.        Milwaukee,  408  T/ihlein  Bldg.         Minneapolis,  516  Guaranty  Bldg.         Denver,  2325  Fairview  Ave. 
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Pole  Arrester  nvii  ou*er,  siiuwu  .. 
removed.  It  is  necessary  to  loosen  but 
one  thumb-screw  to  remove  lid.  This  Ar- 
rester weight  but  12  lbs.  complete. 


Don't  you  want  to  know  more  about  the  GARTON  LIGHTNING  AR- 
RESTERS? It's  time  to  get  your  lines  in  shape — throw  away  those  you  feel 
uncertain  about,  so  you'll  be  ready  for  the  Spring  Storms. 

This  year  you  should  buy  Arresters  with  the  smallest  air-gap,  lowest 
resistance  discharge  path,  and  ones  that  have  a  positive  device  for  interrupt- 
ing the  flow  of  normal  current. 

Our  1900  catalogue  is  nearly  ready.      Send  for  No.  24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 
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Arnold  EI.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsb  Elec.  Eng.  Co. 

Humphrey,  Henry  II. 

McFt-11  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Cutter  El.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Foote.  Plerson  A  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Palste  Co.,  B.  T. 

Partrick,  Carter  A  Wllkins. 

Queen  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Akron  Smoking  Pipe  Co. 

American  El.  Specialty  Co. 

Bowers  Manufacturing  Co. 

Clay  Electric  A,  Mfg.  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Mclntlre  Co.,  The  C. 

Partrick,  Carter  A  Wllkins. 

Prlngle,  Wm.  T. 

Spies  A  Company. 

Therien  Tool  Works.  * 

Western  Elect.  Supply  Co. 
Electro- Plating  Macli'y. 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Bell  Machinery  Co. 
Engines,  i-  ;is. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schiff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Karta vert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 


Fixtures,  El.  &   Comb'n. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Cbase-Shawmut  Co. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Chicago  Fuse  WireA  Mfg.  Co. 

Electric  Appliance  Co. 

MclntireCo.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Light  ins.  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.H. 
General  Elec.  Supplies. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

General  Electric  Co. 

Hodge- Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

Matthews  A  Bro.,  W.  N. 

Mianus  Electric  Co. 

Partrick,  Carter  A  Wllkins. 

Peru  Elec.  Mfg.  Co. 

Schiff.  Jordan  A  Co. 

Western  Electric  Co. 

Western  Elect.  Suppfy  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 

GoVnors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 

Graphite  Specialties. 

Besly  &  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators   and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Plerson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlie  Co., The. 

Palste  Co.,  H.  T. 

Partrlck,  Carter  A  Wllkins. 

Peru  Elec.  MTg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff,  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables— magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Partrick,  Carter  &  Wllkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Roxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Chicago  Edison  Co. 

Colonial  Electrical  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A   Minia- 
ture Lamp  Dent. 


I     Electric  Appliance  Co. 
General  Electric  Ce. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Kentucky  Electrical  Co. 
Manhattan  Elec.  Supply  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  ElectrlcCo. 
Warren  Elec.  A  Specialty  Co. 
W'estern  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El.  A  Mfg. .Co. 
Lightning  Arresters. 
Butler-Taylor  Co. 
Electric  Appliance  Co. 
Eureka  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Garton-Daniels  Company. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Linemen's  Climbers. 

Klein  A  Son,  Mathias. 

Reldy,  J.  J. 
magnet  Wires. 

(See  Insulated  Wires.) 
mechanical  machinery. 

Besly  A  Co..  Chas.H. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Bierce  Smith- Vaile. 
meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
mica, 

Munsell  A  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.H, 

Robertson  A  Sons,  Jas.  L. 

Paints. 

Cling-Surface  Mfg.  Co. 

Eagle  Paint  A  Varnish  Wks. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Rronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Davis  A  Stltt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Sterling  A  Son,  W.  C. 

Texas  Arm  A  Pin  Co. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Great  Western  Smelting  and 
Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re  -  Wi  nd  Ing— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  &  Hayden. 

Spies  A  Company. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

spies  A,  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
Salt   Battery). 

Federal  Battery  Co. 


Second-Hand  Slach'y. 

Baux,  F.  A. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wllkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Roxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Ratteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  ElectricalWorks. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

BissellCo.,  TneF. 

Central  Tel.  A  Elec.  Co. 
Couch  A  Seeley  Co. 
Crocker-Wheeler  Company. 
Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co 
Foote,  Plerson  A  Co. 
Garl  Electric  Co. 
Hodge-Walsh  El.  Eng.  Co. 
Kokomo  Tel  A  El.  Mfg.  Co. 
Kusel,D.A.,Tel.AEl.  Mfg.Co. 
Manhattan  Elec.  Supply  Co. 
McFell  Electric  Co. 
Mianus  Electric  Co. 
Noblett,  E.  J. 
North  ElectrlcCo. 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.Co 
Swedish-American  Tel.  Co. 
Therien  Tool  Works. 
Warner  Electric  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Tips.  Electric  Cord. 

Burt  A  Tobey. 
Tools. 
Klein  A  Son,  Mathias. 
Therien  Tool  Works. 
Transformers. 
Crocker-  Wbeeler  Compnnv. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  ElectrlcCo. 
Gregory  Electric  Co. 
Siemens  A  HalskeElectrlc  Co. 

of  America. 
Wagner  Elec.  Mfg.Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
Crocker-Wheeler  Company. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
TurhineAiWaierWheels. 
Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce  Smith- Vaile. 
Universities, 
Harvard  University. 
Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 
Vulcanized  Fibre  Co. 
Wire,  Rare. 
Besly  A  Co.,  Chas.  H. 
Electric  Appliance  Co. 
Okonite  Co,,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electric  Supply  Co 
W  oodwork.  Electrical. 
BissellCo.,  TheF. 
Noblett,  E.  J. 
X  -Ray  Outfits. 

Queen  A  Co. 

SDlitdorf .  C.  F. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

New  Type 
of  Alternator. 

Without  change  of  adjustment  this  type  of 
alternator  gives  accurate  automatic  volt- 
age regulation  when  loaded  with  lights, 
with  motors  or  with  a  combination  of  the 
two,  while  the  compounding  of  all  other 
alternators  requires  special  adjusting  for 


75  Kw.  G.  E. 


Compensated  Revolving  Field  Combined  Alternator  and      _  ;  „  -  j|ar    l/\«/Je 
Direct-Coupled  Exciter.  Similar     lOUdS. 


\A/RI' 


R     BULLI 


IN 


Main  Office:  SCHENECTADY.        Sales  Offices  in  all  Large  Cities. 


■4"^^^4'^,4^4*^^^^4*^4*^^^vvv^4'^-^4*^"r^^^^^^4'^^4*^*r^'f*->^*^"'f-I--h 


Siemens  &  Halske  Electric 
Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 

Philadelphia,       St.  Louis,       San  Francisco. 


FAN 
MOTORS 


FOR 


■  6-tnch  Desk  Fan  Hotor. 


1900. 


CATALOGUE 
READY. 


Made  for  110,   220  and  500  volts. 
12-inch  and  16- inch  Fans  in  Both  Desk  and  Bracket  Style. 


Repeated  tests  have  shown   that  these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


nANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instrument!, 
Electric  Light  and  Oeneral  Supplies. 

LONDON,  ANTWERP,  PARIS, 

Bridge  Chambers,  171  Queen  3,  oue  Boudewyns.  46  Avenue  de  Bretr-uH. 

Victoria  St..  B.  C, 
and  North  Woolwich.  E.  St.  Louis  Office,  Security  Building   St.  Louis.  Mo. 

American  Electric  Company,  Northwestern  Agents,  St.  Paul,  /linn. 
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Sprape  Electric  Company ' 


MANUFACTURERS  OF 


HIGH-CLASS  ELECTRICAL  APPARATUS. 


LUNDELL  GENERATORS, 

Direct-Connected  and  Belted  Types.    Sizes  up 
to  400  Kw.    Catalogue  0364. 


LUNDELL  MOTORS, 

The  Ideal  Power  Apparatus;  the  Highest  Effi- 
ciency; Reliable  and  Economical. 

Catalogue  0358. 


LUNDELL  FANS. 

Lundell  Fans  are  very  popular  with  those  who  desire  real  comfort  at  small  expense  and  no  trouble. 

Lundell  Fans  are  the  most  favorably  known  and  their  reputation  is  based  on  their   superiority. 

Lundell  Fans  are  superior  because  they  are  correct  in  principle  and  perfect  in  construction. 

Lundell  Fans  are  the  handsomest,  most  efficient,  most  durable  and  most  economical  current-consum- 
ing fans  manufactured. 

Lundell  Fans  are  not  the  cheapest,  but  they  are  cheaper  than  cheap  fans,  and  never  give  cause  for 
complaint. 

Lundell  Fans  are  considered  the  best  in  the  world.  They  were  the  first  efficient  fans  made  and 
are  still  the  standard. 

Lundell  Fans  are  in  daily  use  in  business  offices,  private  houses,  hotels,  hospitals,  jails,  factories, 
steamships,  yachts,  gunboats,  government  offices,  etc ,  etc. 

Lundell  Fans  sell  the  quickest,  and  all  supply  houses  should  handle  them  if  they  want  quick  sales 
and  satisfied  customers. 


NEW  MODELS  AND  NEW  SIZES  THIS  SEASON.      ANY   PATTERN.      ANY  FINISH. 

FULL,  DESCRIPTION  AND  PRICES  GIVEN  IN  CATALOGUE  NO.  0388. 
CORRESPONDENCE  INVITED. 

General  Offices:  527-531 W.  34th  St.,  New  York. 

CHICAGO  OFFICE,  FISHES  151, IMJ.        BOSTON  OFFICE,  275  DEVONSHIRE  ST. 
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Dearborn 


md    Chemical    Works, 
itories- — Water    Chemists. 
»ble     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICACO,   ILL. 

Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH    MINK., 

203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CKICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE.  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


TULT    I   KDPCCT     AWn     DCCT    In  the  world  Is  claimed  o(  the 

irlt  LAHut5l   AMU  BL5I  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
"*!V»   make   the    X>B"\?v:B"5?"   ARTVI.       Write  ior  prices. 


CEDAR    POLES 

„    ,  SO   FT.  to     100  FT.     A      SPECIALTY 

PlUNCcSApBRIMDSTrV.MABLCRS 

JOHN  H.FOWLER     no'ctWcRoBLOC 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Plnco lining,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MCNOMIWEE.  M/CH.    and      PORTLAND,  OBESON. 

WHOLESALE         PRODUCERS 

SO-FOOT   TO   80-FOOT    POLES  OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER^  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 


We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


i  rsi  kj  tvi 


DL.A 

^~  FOR  ALL  PURPOSES. 

■       Scrap  and  Native  Platinum  Purchased. 

SAKKK  &.  CO..  408-414  New  Jersey 

Railroad  Ave  .  Newark,  X.  J. 

New  York  Office,  120  Liberty  Street. 


R.  H.  LEAVITT, 

ILiNUFACTTJBER  OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     GAPRON,  ILL. 


DON'T    ORDER    brKtTiurtilloii 

UUI1      1       UIIULII     write   eone]l    & 

naviji.  manufacturers  of  the  •■G.  D."  Pins  and 
Brackets.  We  can  save  you  money.  Locust  pins 
our  specialty. 

COUCH  &  DAVIS, 

BURNSVILLE,  W.  VA. 


J.  B.  MACERS, 

MAJfUFACTUKEB  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


\A/hi*o    Cedar     Poles 

AND  STREET  RAILWAY  TIES. 

ffmfc8^  PEERIZO  &  SOtfS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE.  WIS. 

Write  for  Delivered  PrlceB. 


POLES 


OAK  PINS  AND  BRACKETS. 


PAINTED, 
SACKED  AKD 
CRATED. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS. 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

"CATALOGUE   UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers.    Founders,  Machinists, 
CHICAGO,  U.  S.  A. 


Manufacturers  for  Wholesale  Trade. 
Prompt  Shipments.  Car  Orders  Solicited. 


Kansas  City  &  Southern  Lumber  Co.,  Springfield,  Mo. 
CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ^"WRITE  US. 


Donnelly's  Improved  Steel  Climbers. 

k  Not  an  experiment,  but  the  result  of  )5 
'  years'  practical  experience.  Tested  for 
two  years  by  experienced  linemen  be- 
fore being  offered  to  the  trade. 


Liberal  discounts  to  both  Large  and  small  buyers. 
Write  for  prices.  J.J.REIDY,  NEW  HAVEN.  CONN. 


KLEIN'S 

CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £5- Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN  BUREN  STREET.  CHICAGO. 


The 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A- 

Manufacturer  of  Mast  Arms.  Pole  and 
Swinging  Hoods.  House  Brackets  and 
other  Specialties  for  Construction 
WorK.—  Catalogue  and  Prices  fur- 
nished on  application. 


COME  TO  THE  FRONT. 

Have  you  made  a  study  of  your 
business  or  trade!  It  is  the 
quickest  way  to  reach  a  respon- 
sible, high-salaried  position. 
Vou  study  "between  times"  and 
we  guarantee  you  a  thorough 
course  through 

E  ducation  by  Vail 
In  Electrical,  Mechanical, 
Steam,  Mining  and  Civil  En- 
gineering; Metallurgy,  Art, 
Architecture,  Practical  News- 
paper  Work,  English 
Branches.  Stenography,  Ma- 
chine Design  and  Mechanical 
Drawing.  Low  price;  easy 
terms.  Mention  subjects  In- 
terested in    when  writing    to 

THE  UNITED  CORRESPONDENCE  SCHOOLS, 

158  5th  Ave.,  New  York,  for  Catalogue  94. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  «,  w,s. 

GENERATORS  l-2  K-  w-  to  l50  K°  w-  Be|ted  and  Direct-Connected  Type. 

Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -  1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


nccTPCO  '  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co. 
Urrluto  t  39  Cottlandt  St., New  York.  8t.  Paul,  Minn.  San  Francisco.  Cal.  Los  Aneeles,  Cal.  939-940  Monadnnek. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


B-R.  Electric  Co., 
Kansas  City.  Mo. 
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CONSTRUCTION  MATERIAL. 

Electric  Light  and  Telephone. 

Paranite  Telephone  Wires,  O.K.  Weatherproof  Line  Wires, 

Paranite  Telephone  Cables,        Paranite  Wires  and  Cables, 
Construction  Material,  Peerless  Wires, 

Exchange  Material,  Wiring  Material, 

Construction  Tools. 

Electric  Appliance  Company,  Chicago, 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  1017)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE   AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    B.  AMBER 


EMPIRE  4    MIC 


l\Sll\Ttl) 
Cloths  anil  I'apfrs. 


COMPOUND 

UKEUUAI.EI1. 


IN    ANY   SHAPE   OR   PATTERN. 


Eu&encMunsell&Co.  Mica  Insulator  Co. 

2ISW.il.-i  St. \o>v  York  cV  Cllicntio.  U7l.ik.-St. 


INSULATDR 


A  COMMUTATOR  NECESSITY! 

^\       "  r>Al»11«=i  "vi*    \%  „„  ?ie  on'y  article  that  will  PREVENT 

■n&D  nnuinrTVTrTnnnvinnnun  ^B  SPARKING,    win  keep  the  commutator  In 

HCDMAJDXGDMPDU1.I      "    T^ZVZrZTJ^ 
~»ni  r  "1  ivrrniMP  if  ABTSH°EL elfu™  not  GlH 

50  CENTS  PER  STICK.     $5.00  PER  DOZEN. 

.._ .„,  _,,,...  rniiDriM  ™  — .in  It  w"l  Pu'  that  high  gloss  on  the  commu- 

Upon  Receipt  of  this  COUPON  we  will  ,ator  you  have  so  long  SOUghtafter. 

. Send  PRBB.Sampl.  Stick. For  Sale  by  all  Supply  Houses,  or 

Name  K.  McLE N N AN  &  Co., 

I  Address  ^°'e  Manufacturers, 

Iw.e.  I    B09  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


Beware  of  Cheap  Fuses, 


THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A   CLOCK  THAT   WON'T  KEEP   TIME. 
AN   ALARM   THAT   WON'T   CO  OFF. 
A   WHISTLE   THAT   WON'T   BLOW. 

Or  anything   else   that    is    unreliable    where   reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"Cartwright"  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 


Chase -Shawmut  Co., 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  nonadnock  Bldg.,  -    Chicago. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

100  West  Ninth  St.,    KANSAS  CITY,   flO. 


Motor  Starting  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 


IVest  field.  M.  J..  V.  S.  A. 


IAXJV     \tfJlb 
AAyC&Kj 


UHbLf 
UAAJU)  Ujjj, 

JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CD., 

Wires  and  Gables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

General  Office  and  Works,                  New  York  Office,  Chicago  Office, 
Wllkesbarre,  Pa. 60  Dey  St.                             1201-2  Marquette  Bldg. 


WE  GUARANTEE 

Maintenance  of  Candle  Power, 
A  Pure  White  Light, 
Uniform  Efficiency 

AND  OUR  LAMP  EQUAL  TO  ANY  ON  THE   MARKET. 
TRY  A  BARREL  BEFORE  THE  RISE  IN  PRICE. 

Barrel  lota,  IS  C.  P.,  17  cents;  38  C.  ¥., *S  cents; 
F.  O.  B.  Owensboro. 


MANUFACTURED  BV 


KENTUCKY  ELECTRICAL  CO., 


OWENSBORO, 
KENTUCKY. 
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fRANK   N.   PHILLIPS,   PRESIDENT. 

3     H.  WAGENSCIL,  Treuuheh. 


EUGENE  F.   PHILLIPS, 

Gencbal  Manager. 


C.  ROWLAND  PHILLIPS,  VlcE-PREB. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PEOTIDEXCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson.  26  Cortlandt  st. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,   R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK  WIRE" 


Mii^£ 


All  sizes  of 
Stranded  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
**A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  ihe  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  "We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  "We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


The   Colorado   Incandescent   Lamp! 

Coiled  Filament.     Even  Distribution  of  Light.      Full  Rated  Candle  Power.       Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List. 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


P 


ATENTS. 


PAGE  &  DURAND, 

SOLICITORS  OF  AMERICAN  AND 

FOSEIGN  PATENTS. 

Adams    Ex.   Bldg.,   185  Deacborn   St., 

CHICAGO,  ILL. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
I 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


THIS     Trade=Markr?ofeCtkteet9s,   Mains   and 


Receptacles. 
Mains   anc 
Branches,  Edison  Cut-Outs 


Knife 

Swi  tones, 
Jenkins  Snap 
Switches,  etc. 


Guarantees  Satisfaction 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


mpt     Shipments 
ELECTR1GAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,   MO. 

We  guarantee  low  prices,  prompt  shipments  and  best  grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 


Long  Distance  Telephone  2279. 


70 1  Delaware  St.,  KANSAS  CITY,  MO. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PflWTUCKET,  R.  I. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREMENTS 
AND  3 END  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 


LJ 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


STEKEOPTIC0NS 


MAGIC    LANTERNS    ana    SLIDES 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IB  8EEKMAN  ST.  NEW  YORK. 


I 

THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg.  Pa. 

W.  S.  HILL  ELECTRIC  CO., 

NEW  BEDFORD,  MASS. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 


Write  for  Estimates. 


Send  for  Catalogue. 


General  Western  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 

<8>«k8<S><S>«><Sk8«8k£<^$><S><^<8xS*$><^^ 


GREENFIELD  FLEXIBLE  STEEL  ARMORED  GABLE. 

This  new  product,  of  importanc?  to  Architects,  Electrical  Engineers 
and  Contractors,  provides  the  ideal  method  of 

ELECTRICAL  WIRING. 

It  consists  of  the  highest  grade  of  wire  thoroughly  insulated  and  pro- 
tected from  atmospheric  influences,  and  armored  completely  to  insure 
safely  from  mechanical  injury.  It  is  the  easiest  to  install.  Men  of 
national  reputation  have  pronounced  it  the  best  thing  of  the  kind  ever 
made.     It  is  illustrated  and  described  in  Bulletin  03500. 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:  527-531  West  34th  St.,  NEW  YORK. 
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Generator  Wanted. 

Second-band  A.  C.  Generator  and  exciter, 
2,000  volts,  60  cycles.  Not  less  than 
60  K   W.      Must  be  in  first-class  order. 

White  Hall  Electric  Co.. 

White  Hall,  111. 


The  Capitol  Telephone  Co.  will  I  as  tall  a  lele- 

Qstraments  at 

Jefferson  City,   Mo.    Proposals  are  invited   for 

rurnlsbing  the  exchange  complete,  or  Mr  rur- 

■  ■   ■ 
1  ...!•■- 1  in.'  construction. or  tor  pole- 

Plans  and  specifications  can 
■     ■-.   Engi- 
neer for  in«-  Company,    Jefferson    City,    Mo 
itiilxwin  be  received  unili  Wednesday,  April 


WANTED. 

Two-hundlred-w  Ire  metallic  switchboard  with 
ng-oul  drops, german-sllver  springs.  Must 
be  In  good  order.    Address  H"\  II.  Morrlstown, 
Tenn. 


>VANTED. 

Electrical  salesman  to  handle  a  ilrst-class  side 
line,  new  article,   k'ooil   Inducements.     Address 
PACIFIC     ELECTRIC    CO..  125  Main  St..    La 
.  Wis. 


CITY  SAIiESMAX,  BY 

MARTIN  J.  INSULL  CO., 

1012  Monadnock  Block,  Chicago. 


FOR    SALE. 

The  entire  electrical  plant  used  in  light- 
ing the  city  of  Frankfort.  Ind. ,  consisting  of: 
Two  50-lt  ,  2,000  c.   p.   Standard  Arc  ma- 
chines. 
One  700-lt,  T.-H.  Alternator,  1000  to  100. 
Two  25-lt. .  2,000  c.  p. T.-H.  Arc  machines 
Two  A    L-  Ide  &  Sons  Ideal  highspeed  en- 
gines, 125  and  150  h.  p. 
One    hundred     2,000   c.  p.    Standard    Arc 
lamps,  all  in  first-class  condition  and    in 
shape  for  immediate  use. 
Three  90  h.  p.  tubular  boilers. 
Boiler  feed  pump,  belting, switchboard,  etc. 
For  further  information  concerning  this 
plant  call  on  or  address 
The  Indiana  Natural  &  Illuminating  Gas    Co., 
H.  D.  Natcher.  Supt. 


CHICAGO    TITLE    &    TRUST     COM- 
PANY,   Receiver, 
Xo.    too    Washington  Street. 

UNITED  STATES  OF  AMERICA    1 
Northern  District  of  Illinois,      >  s.s. 
Northern  Division  Thereof.        ) 

IN  THE  CIRCUIT   COURT    OF    THE 
UNITED  STATES. 

Varlev  Duplex  Magnet  Co.  | 

VS.  I   Creditors' 

Western    Telephone    Con-  ;        Bill 
stkuction  Company  et  al.     I 

Notice  is  hereby  given  in  pursuance  of 
an  order  entered  on  the  fourteenth  day 
of  April,  A.  I)..  1900,  by  the  said  Circuit 
Court  of  the  United  States,  that  all  of 
the  assets,  property,  patents,  good  will 
and  estate  of  the  Western  Telephone- 
Construction  Company  will  be  sold  to  the 
highest  and  best  bidder  upon  such  terms 
as  the  court  shall  prescribe,  and  that  bids 
will  be  received  by  the  undersigned, 
Chicago  Title  &  Trust  Company,  receiver 
herein,  upon  the  whole  of  said  property 
and  brought  into  said  court  on  Monday', 
the  twenty-third  day  of  April,  A.  D., 
1900,  at  10  o'clock  a.  m.,  at  which  time 
the  said  court  will  call  for  other  bids  and 
make  such  order  in  respect  thereto  as  to 
him  may  seem  fit  and  proper. 

You  are  further  notified  that  a  com- 
plete and  full  inventory  of  all  of  the 
stock,  machinery,  property  and  patents 
is  now  in  the  possession  of  the  receiver 
and  will  be  held  by  it  subject  to  inspec- 
tion by  all  parties  desiring  to  bid  herein, 
and  that  the  receiver  will  arrange  so 
that  said  stock,  machinery,  patents,  good 
will  and  assets  of  said  Western  Tele- 
phone Construction  Company  may  be  in- 
spected and  inventoried  by  all  parties  so 
desiring  to  bid  upon  said  property. 

Chicago  Title  &  Trust  Company, 
Willis  II.  Hutson,  Receiver. 

Attorney  for  Receiver. 


Selling  Agents 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty     New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO, 

DAYTON,    OHIO,    U.    8.    A. 

KIsdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Lob  Angeles,  Cat 


AGENTS  WANTED. 


We  want  a  live,  energetic  man  or  woman  to 
represent  us,  at  once,  In  your  territory.  Most 
liberal  commission  to  the  right  person.  Ad- ! 
vancement  rapid.  (Joml  relVrences  required. 
Those  wishing  to  better  themselves  address 
"OFFICE."  cor.  J'erklns  and  Union  Streets, 
Akron,  Ohio. 


WE   BUY   AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

250  Washington  St.,  Newark,  n    J 


FOR  SALE. 

Eighty-live  single  carbon  1,200  c  j».  open  arc 
lamps;  oval  carbon  holders;  of  several  makes,  In 
good  condition.  Address  cash  offers  to  P.  O. 
BOX  544,  Xenia,  Ohio. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


WANTED8  no°: 

GEO.  F.  SCHWA LY   CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


QUICK    Rl 


Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.      Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L.  P.  Telephone,  rtaln 5114, 141  S.  CLINTON  STREET.  CHICACO. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Glbbs  M.  P. 

f>«  light  C   &  C. 

75  light  National, 
loo  light  Crocker-Wheeler. 
17".  light  Bernard. 
175  light  T-H. 
30ii  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison, 
soo  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
'i  h.  p.  Sprague. 
^,  h.  p.  Crocker-Wheeler. 

1  h.  p.  Snrague. 

l  h.  p  ltockford. 
X  h.  p.  Eddy. 


Ail  machines  guaranteed  to  be  in  good  operative  condition 
RELIABLE  REPAIR  WORK. 


%  h  p.  C.  &C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Koche. 
"lA  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  ivrrett. 
20  h.  p.  Kddy. 
I  30  h.  p.  Edison. 


50  h.  p.  T.-H. 

110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

500  VOLT  MOTORS. 

C  h.  p.  National. 

Lb.  p.  T.-H. 

7%  h.  p.  Crocker-Wheeler 

l  li.  p.  Crocker-Wheeler. 

13  h.  p.  Bernard. 

is  h.  p.  Am.  Engine  Co.  M.  1*. 

1*2  h.  p.  T.-H. 

10  h.  p.  T.-H. 

20  h.  p.  U.S. 

L7M  h.  p.  Gibbs  M.  P. 

30  h.  p.  Edison. 

30  h.  p.  Edison. 

35  b.  p.  Edison. 

GO  h.  p.  Edison. 

SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 
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320-Volt  Motors. 

Sprague,  self-oilers. 
Eddy,  self-oilers. 
E.  &  C,  new,  s.  o.,  m.  p. 
Holtzer-Cabot,  self-oiler. 
General  Electric,  self-oiler. 
Jenney,   with  extra   armature. 
HeiUlng.   M.   P. 

Crocker-Wheeler,  s.  o.,  slow  sp. 
General  Elec,  type  I.  B.,  s.  o. 
T.-H..   self-oiler. 
Card,    slow   speed,   self-oiler. 
Akrou,    self-oiler. 
C.  &  C.,  self-oiler. 
Gen.   Elec,   in.  p.,  self-oiler. 
T.-H..  self-oiler. 
Ft.  Wayne  Jenney. 
Eddy,   solf-oller. 
Edison,    self-oilers. 
T.-H.,  self-oiler. 
Sprague,  self-oiler. 
wesungnoaae,  self-oiler. 
Card,  M.I'.,  self-oiler,  new  s.s. 
Crocker-Wheeler   elevator    mo- 
tor, with  controller. 
C.  &  C. 

Commercial,  M.  P.,  self-oiler. 
Holtzer-Cabot.    new    armature. 
Edison,  self-oiler,  45  K.  W. 
Edison,  self-oiler.  61  K.  W. 
Wood,  M.  P.,  self-oiler. 

500-Vult  Motors. 

Eibly,    self-oiler. 

i  irooker- Wheeler,    self-oilers. 

<'.   &  C,  self-oiler. 

<  rcl:il,    self-oiler. 

Lundell,  slow  speed,  self-oiler. 
Toll-do,  self-oiler. 
llw hurt,    self-oiler. 

Jenney,    s.-lf-oller. 

TliciTiisnn  Houston. 

Rockford,  Iron-clad,  self-oilers. 

Edison,  3  K.  W..  self-oiler. 

\\  'M.ii,    sclf-oiU-r. 

E.  &  C.  multipolar,  slow 
speed. 

Nowotny,   self -oiler, 

C.  &  C.,  self-oilers,  new  arma- 
ture. 

Commercial,  self-oiler. 

Triumph,  self-oiler.  Ironclad. 

i  .1  ni,   self-oiler. 

Mather,    ring   type,    new  armt. 

Commercial,   selr-oller. 


HEGORY! 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


Soo-Volt  Motors— Continued. 


30 
30 
30 
30 

35 

40 

40 

50 

60 

1    75 

1    75 

1  100 

1  1115 

1  135 


H.  P 
H.  P 


H.  P. 
H.  P. 
H.  P. 
H.  P. 
H.  P. 
II.  P. 
II.  P. 
H.  P. 
H.  P. 
II.   P. 


ltockford,   self-oiler,   new. 
T.-H.,   self-oiler. 
Edison.  25  K.  W.,  self-oiler. 
Gen.   Elec,   M.   P.,   self-oiler. 
Jenney,    self-oiler. 
Jenney,    self-oiler. 
Mather,   self-oiler. 
T.-H.,    D.    40,    self-oiler. 
Edison,  45  K.  W.,  self-oiler. 
Sprugue,  s.  o.,  new  armature. 
Eillsun,   solf-oller. 
Westinghouse,  M.  P.,  self-oiler. 
Crocker-Wheeler,   M.   P.,   s.   o. 
Commercial,    m.    p.,    self-oiler. 


no-Volt  Incandescent  Dynamos. 

1      12-llght  Sliawhnn-Thresher,  75  v.,   8.  0. 

l     16-llgbl  Commercial,  s.  o.,  newly  rew-nd. 

1      25-llf-'lit  Kdlson,  1%  K.  W„  self-oiler. 

1      35-llght  Implex,    75   volt. 

1      .-Ji-llghl    I'.nln.   self- oiler. 

1      55-light  Ellison. 

1     75-llgut  Thomson-Houston,  s.  0. 

1     75-llght  Eddy,  self-oiler. 

1      90-llght  Wood. 

1     90-llght  Westinghouse. 

1  100-llght  T.-H.   Type,   C.   I.,   75-volt. 

1  100-llght  O.  &  O. 

1  160-llght  Rockford. 

1  200-llght  Am.  Hug.  Co.,  M.  P.,  s.  o.,  new. 

1  200-llght  Howard,  oil  cup. 

I  250-llght  Commercial,  self-oiler,  compound. 

1  260-llght  National. 

1  300-llght  Loomls. 

1  300-llght  Columbia,  M.  P. 

1  300-llght  Klckmeyer. 

1  340-llgbt  Kddy.    self-oiler,    compound. 


no- Volt  Incandescent  Dynamos — 
Continued. 

2  350-light  Hawkeye,  conip.  wound. 

1  350-light  Jenney,  s.  o.,  comp.,  new  arm't. 

1  350-light  National,  self-oiler,  compound. 

2  350-light  Edison,  20  K.   W.,  self-oiler. 
1  300-light  Itofkforil.    s.    o..    compound. 

1  400-light  Wood,  M.  P.,  s.  0. 

1  450-llght  ltockford,   self-oiler. 

1  450-llght  Holtzer-Cabot,  s.  o.,  new  arma- 
ture, slow  speed. 

1  540-Ilght  Edison,  30  K.  W.,  oil  cup. 

7  540-llght  Edison,  30  K.  W.,  self-oiler. 

1  650-llght  E.  &  C,  slow  speed,  M.  P.,  s.  o. 

1  600-llght  Klckmeyer. 

1  SOO-llgut  ltockford,  self-oiler,  now  nrm't. 

2  SOO-light  Edison.  45  K.  W.,  self-oiler. 

1  1350-Ilght  Waddell-Entz,  80  K.  W.,  M.  P. 

220-V0U  Generators. 

1  12  K.  W.  Westinghouse,  s.  o.,  letter  type. 

1  20  K.  W.  Commercial,   M.   P..  self-oiler. 

1  25  K.  W.  Holtzer-Cabot,     self-oiler,     new 

armature,  slow  speed,  flue. 

1  45  K.  W.  Edison,    self-oiler. 

1  GO  K.  W.  Edison,    self-oiler,    compound. 

1  75  K.  W.  Wood,   M.   P.,   s.   0..   compound. 

500-Volt  Generators. 

1  17  K.  W.  Card,   self-oiler. 

1  25  K.  W.  ltockford.    self-oiler,    compound, 
Manchester  type,  new  arm't. 

1  25  K.  W.  Commercial,  self-oiler. 

1  25  K.  W.  T.-H. 

1  25  K.  W.  Edison,  self-oiler. 

1  30  K.  W.  Jenney,  self-oiler. 

1  35  K.  W.  Jenney,  self-oiler. 


500. Volt  Generators— Continued. 

1  35  K.  W.  Mather. 

1  40  K.  W.  Thomson-Houston,   self-oiler. 

1  45  K.  W.  Edison,   compound,  self-oiler. 

1  60  K.  W.  Edison,    compound,    self-oiler. 
1.  75  K.  W.  Westinghouse,  M.   P.,  s.  0. 

1  SO  K.  W.  Crocker-Wheeler,  M.  P.,  a.  o. 

1  100  K.  W.  Commercial,    s.    o..    compound. 

M.  P.,  new  armature. 

Alternating  Generators. 

2  350-light  Thomson-Houston.  A  18. 

1  500-llght  Balu,  30  K.  W.,  self-oiler. 

2  600-llght  Thomson-Houston,    A   6. 

1    600-llght  Thomson-Houston,   two-phase, 
1    650-light  Thomson-Houston,   A    35,   s.   o. 
4    750-llght  Westinghouse,  37%  K.  W. 
1   750-ligkt  National,  U0O  volts. 
1  1200-llght  National,  toothed  armature. 
1  1000-llght  Wood,  toothed  armature. 
1  1200-llght  T.-H..  A  12,  s.  o.,  1100  volts. 

1  1200-llght  Westinghouse,  toothed  armature. 

2  3000-llght  Westinghouse,  slotted  armature. 

1  3000-light  Westinghouse,  22O0  volts,  toothed 

armature. 

2  6000-llght  Westinghouse,  300  K.  W.,  toothed 

armature. 

Arc  Dynamos. 

2000  O.  P.  T.-H. 

2000  C.  P.  Western  Electric. 

2000  C.  P.  T.-H..    ball   armature. 

2000  C.  P.  T.-H.,  ring  armature. 

2000  C.  P.  Western  Electric,  s.  o. 

2000  C.  P.  Brush,    No.   7. 

2000  C.  P.  Standard. 

2000  C.  P.  T.-H.,  L.  D.  2. 

2000  C.  P.  T.-H.,  ring  armature. 

2000  C.  P.  Wood-American. 

2000  C.  P.  Wood,  No.  7. 

2000  C.  P.  Western  Electric,  ».  o. 

1200  C.  P.  T.-H.,  M.  12. 


6-llght 
20-llght 
2o-ligllt 
25-llght 
30-light 
30-light 
30-llght 
35-llght 
35-llght 
35-llght 
40-light 
40-llght 
45-lIght 
45-llght 
50-Ilght 
60-llght 
50-llght 
50-Ilght 
60-llght 
60-llght 
60-llght 
on-light 
65-llght 

2  75-llght 
1    75-llght 

3  125-llght 


Brush,  No.  7. 

Excelsior,  latest  type. 

Standard. 

T.-H.,   L.  D.  12. 

T.-H..  M.  LI.  2. 
2000  C.  P.  Brush.  No.  7%. 
2000  C.  P.  Western  Electric,  ».  o. 

Westinghouse. 

Wood.    No.   8. 

Brush.  No.  8,  newly  re- 
wound, extra  fine. 

Wood,  No.  8,  Ft.Wayne. 

Westinghouse,  0.   o. 

Excelsior,    latest    type, 
self-oilers. 


1200  U. 

2000  C. 

1200  C. 

12110  U. 

21100  ('. 


2000  C. 
21100  C. 

2000  C. 

1200  C. 

2000  <;. 
1200  c. 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICE.— All  midline, are  actually  In  stock  ready  lor  prompt  delivery.    All  machines  are  pinranleed.     Write  lor  particular!  and  lend  lor  MONTHLY  BARdAIN  SHEET,  with  set  cash  price. 


April  21,   1900 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERINC: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,     OHIO. 


FRED  H.  AIiDEBT,  Pres.  J.  GEISERO WICH,  Secy,  and  Treas. 

Rliwm         ILLINOIS  INSULATED  WIRE  CO.,         mmm 

nNULAlgg  MANUPACTURE«S    OF"  JflNULAl 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in..  42-in.  and  4S-in.  For  all  standard  voltage*  of  direct 
current. 

Moves  more  air,  steam,  dust.  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY   MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 

DURABLE. 

EFFICIENT 

Xo  plumber  is  required  to  install  tbis 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


-SOUR  STUDENTS^ 

SUCCEED 


INCREASED  SALARY. 

I  was  getting  f  30  a  month  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
fourCivil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
587  per  month,  and  can  truth- 
fully say  that  1  owe  my  success 
to  correspondence  instruction. 
K.  G.  ELLIOTT. 

Dannemora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  being  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  l.ivas 
holding  a  position  as  machinist 
and  steam  fitter.  Iamnmvchief 
engineerfor  l.S.&T. Elkinton, 
Philadelphia.  Pa. 

HORNER, 


WM. 


Philadelphia 


Pa. 


SI2  to  S70,  in  Small  Hontbly  Installments,  pays  for  a  . 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony.  Telegraphy,  Steam,  .Mechanical, 

"and  Civil  Engineering. 

ESTABLISHED   1891-  CAPITAL,  $1,500,000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1002,  Scranton,  Peana. 


NOW 


:ady: 


Desk  and  Ceiling  Fans,  1900  Models. 


Send  for  Cata- 
logue No.  2110. 


THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 


Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  York  City. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURG,  PA. 


ECK 


ER 


Bro^HERS 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


Manfrs. 

of  the 
well 
known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS  wcirincTudfoI1^  National  Electric  Company's  Machines. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SESD  FOK  CIBCULAB  AND  PEICE3. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


"used"   MACHINERY-^" 

W.N.MATTHEW5&BR0 

Manufacturers  Agents 
60/  Carleton  B/o/g.     St.  Louis,  Mo. 
tfeep  (/our  eye  on  this  Jitf/e  tto/e.  T fore's  a /ways 
something   "in  ff"  for  You  and  for  US. 


I-OW  PRICES  FOR  CASH. 

1—90  K.W.Wood  Alternator,  complete  with  ;  Exciter 

and  Instruments.  YXi  cycle. 
1—50  K.  W.  T-H.,  500-VoIt  Railway  Generator. 
1—62  K.  W.  T.-H..  500-Volt  Raihvav  Generator. 
l_300-amp.  F.  S.  Dynamo.  125  Volts. 
1 — 400-Lt.  National  Bipolar  Dynamo,  125  Volts. 
2— 50-Lt.  Excelsior  Arc  DvnamoB. 
2— 100-Lt.  Excelsior  Arc  Dynamos. 
2— 60-Lt.  "Western  Electric  Arc  Dynamos. 
1— 100-Lt.  Western  Electric  Arc  Dvnamo. 
600— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  and  A-E  Arc  Lamps. 
1—16x27x16  Westinghou.se  Compound  Engine.  :tOO  H.  P. 
1_13}$x12  Westing-house  standard  Engine.  125  H.  P. 
1—8^x8  Westinghouse  Standard  Engine,  40  H.  P. 
1—16x16  Ideal  Simple  Engine.  175  H.  P. 
2—66x18  Tubular  Boilers,  with  Hawley  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5JCx3xo  Worthington  Duplex  Tump. 
1—20  H.  P.  220- Volt  Eddy  Bipolar  Motor,  good  as  new. 
2— 15  H.  P.  220- Volt  Eddv  Bipolar  Motors,  good  us  new. 
2—10  H.  P.  220-VoIt  Eddv  Bipolar  Motors,  good  as  new. 
I— 1  H.  P.  220- Volt  Sprague  Motor,  good  as  new. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

CHICAGO,  ILL 


III -i,  11  S<  HIM  \.  HER,   P 

.1    a.  ARBO      -  i         1  -Presl 


MAX  SCHUMACHER,  Sec'y  and  Treas 
U.  GARL,  Snpt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICACO  OFFICE, 

1015  Monadnock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Garl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAO  SIGNALS. 
CROSSING    BELLS, 
SMALL  MOTORS. 
CTC. 


CONSTANT  CURRENT. 
NO  LOCAL    ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN    BOOKLET   NO.  4. 

EDISON  MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON,    PROPRIETOR. 


135  FIFTH  AVENUE,    NEW  YORK. 


ft3pt\ 

flS 

STANDARD 

i 

B 

Telephone  and  Electric 

•<5jpi 

Company, 

MADISON,  WIS. 

fvB 

Manufacturers  and    Importers 

High  Grade 

■'.'„'.' 

Telephone  Apparatus 

EXCLUSIVELY. 

tr  * 

WRITE  FOR  1900   CATALOCUE. 

Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR   EXCHANGE   EQUIPMENT 

le  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTCATALOa.  CHICAGO,  U.  S.  A. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 

APPARATUS 


FOB    THE    INDEPENDENT     FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  __ 

efficiency  of  our  apparatus  to  be  of  the  highest  grads 

and  agree  to  defend,  at  our  own  exoense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleeed  infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


Automatic  Lightning  Arrester. 
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Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a-d  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


April  21,  1900 
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UNITED_STATES  AND  CANADA  CONNECTED  BY    FARR  TELEPHONES 

350  FEET  ABOVE  NIAGARA  RIVER 


Manufacturers  and  Dealers  in  Ki^/"> 


^2Sfep  ALL  KINDS  OF  TELEPHONES    |: 

and  '€/■;"; 

General  Telephone  Supplies.         ^^jW^fcZ''-'^'- 

.■--^y^-X:<t'.^r^C:^       HANDBOOK  OF  INFORMATION  SENT  FREE.  "% ^k VtK:'M-^-% 

*■"-'■  357  Dearborn  Street, 


flits 


r^S 


-rn'ifi'itVf^ 


^S^P8"2  357  Dearborn  Street, 

UNITED  STATES  CHICAGO,     -     ILL.  CANADA 

FARR  TELEPHONE  AND  CONSTRUCTION  SUPPLY  CO. 


IVI 


Will  not  operate  satisfactorily  with  the  wrong  rheostat.    We  can  help  you  get  the  right  rheostat. 

Write  us.    Adapted  to  start  and  operate  a  Motor  at  full  speed  in  either  direction.    Especially 

adapted  for  direct-connected  machine  tools.  Reliable.  Fireproof.  Approved  by  Fire  Underwriters. 

Send  for  Illustrated  Catalogue  W  and  Discount  Sheet. 

THE  CUTLER-HAMMER  MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevant  Engineering*  Co.,  75  Queen  Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  &  Hilles,  Yokohama,  Jaiap,  Agents  for  Jaiis.:,. 
We  are  the  Largest  and  Oldest  Exclusive  Manufacturers   of   Rheostats   in  the  World. 


fc.StaDi.sh_u  .o... 


,.  0.  C.  LITTLES  ELECTRIC 
"~~      PULLEY  COATING. 


The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  "When 
dry,  it  forms  a  hard  smooth  sur- 
which  will  double  grip  of  the  belt. 
Send  for  Sample  Pla  :e  and  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coatihg  Co.,  wKs.a. 


ffi 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

Wo  holes  to  dig.  Too 
screw  them  in  the 
ground  and  there  they 
stay,  defy  ins  up- 
rootal. 


PKACTICAL    AM>    INEXPENSIVE. 

Six  sizes,  3i  to  12   inch  diameter. 
Others   Use   and    Endorse  Them,  Why  Not  You? 


Manufactured 
by  ...    .     .    . 


PHILIP   SMITH, 

Sidney,  Ohio,  U.  S.  A. 


to  12  in.  Diameter. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNETCOILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY. 

HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.  of 
No.36  single  silk-covered  wire  will  costyou 
!243netat50. 10. 10,5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  bridging-bell  magnets.  Your 
winding  labor  will  cost  you  at  least  15 
additional,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  $248. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
np  of  No.  36  wire,  600  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  $218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  YARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
W7™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


WE   HAVE  NO  COMPETITORS  except  in  price  for 

WOVEN  WIRE  DYNAMO  BRUSHES. 

OTJR  QUALITY  IS  PARAMOUNT. 


AMERICAN  AMERICAN  "C." 

Woven  Wire  Brushes  of  every  description.  Quality  first,  last  and  always. 
We  make  bat  one  erade— THE  BEST. 

IE  you  are  using  Woven  Wire  Brushes  be  sure  you  get  the  best — THE  AMERICAN. 
LOW  PRICE,  HIGH  OUAXITY.  If  you  will  send  us  a  trial  order  we 
are  satisfied  your  future  orders  will  be  placed  with  us. 


American  Woven  Wire  Brush  Co., 

27  WALNUT  STREET,  PEABODY,  MASS. 


We  Don't  | 
Want  i 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 


Telephones  that  never  wem  ont.  Magnet*  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Roards  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Maintenance 
Repair 


EXPENSE 


.Reduced  to  the 

Minimum 


THAT'S    WHY    PATRONS    UPHOLD 


write  for  catalog.         63-75  FRANKFORT  STREET,  CLEVELAND,  0. 
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U.  S.  NAVY  SPECIFICATIONS 

-  equal  to  "  New  Standard  Dry 

In  E   M.  P,  (1.5  volts)  and  entirely 
free  from  acid.     Enough  said.     Prices  as  low  as 
any  imitation--    Neu    Catalogue  for  the  asking. 
WILLIAM    ROCHE 

s.il'O"     AND    SOLS    MANUFACTUftCR 

*2  VESEY  STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


CORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

Id  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
cbarge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fames;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezingat 
23a  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  1  celL  800 
ampere  hours;  for  No.  •  cell. 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  fa 
volt.    Send  (or  circular  and  price  list. 

GORDON  BATTERY  t'OMPAN'Y, 

50-4  Broadway,  >t-\v  York. 

Western  Representative, 

Geo.  W.  Patterson,  MI  Clinton  Street,  Chicago,  III. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington,  D.  C. 

Booklet:  "Information for  Inventors, ** 

free.  Specialty:  Electrical  Inventions. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 
r.C.  Mendenhall,  Ph.  D..  LL.  D..  President. 
Courses  of  study  in  Mechanical.  Civil  and  Elec- 
tric j1  Engineering,  Chemlstrj  and  General 
Science.  New  and  extensive  laboratories  In 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue. 
showing  positions  tilled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Price,    IO   C©n.*s. 
Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 

Electrician  Publishing  Company, 

Suite  5 IO   Marquette   Bids.,    Chicago. 


THE  8HORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  /£  Copper  Country 


SCALUMET 
/»#HANOOCK 

\houqhton 

^L'ANSE 
kNestorla 


'fl°N  MOUNTAIN 
Wausaukee 

ENOMINEE 
MARINETTE 


qj&pm- 


MILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Ticket  Office,  93  Adams  St. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION 
TH£   WALLACE     BARNES    CO., 

itawuw/.  /«*;         BRISTOL,    CONN.,   U.S.  A. 


READY  FOR  THE  MARKET, 

"PEMCO,"  the  new  atyle  Creole  rosette.    In- 
sulation perfect,  long  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRIN6LE,  1 026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  314 Dearborn  St..  Chicago. 


Send  for  complete  catalogue  of 

MACNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  Hie;li  Grade  in  Every  Respect.     . 


£  MIANUS  ELECTRIC  CO., 


Mianus,  Conn. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


Cut  this  ad.  out  and  send  It  to  us  with  one  dollar  and  we 
will  forward  you  this  $10.00  Dictionary,  subject  to  examination. 
You  can  examine  it  at  your  nearest  express  office  and  if  found  abso- 
lutely the  grandest  bargain  ever  heard  of  and  a  better  dic- 
tionary than  you  have  yet  seen,  pay  the  express  agent  S3.9& 
and  charges  and  take  the  book.  This  Dictionary  contains  25,000 
more  words,  phrases  and  definitions  than  are  to  be  found  in 
Webster's  International  Dictionary.  It  is  the  latest  Dictionary 
published,  contains  fully  46,000  more  words  than  Webster's  and 
Worcester's  latest  Unabridged  Dictionaries  and  has  250  more 
pages  than  WEBSTER'S  INTERNATIONAL  DICTIONARY.  The 
arrangement  is  superior,  the  reference  is  exact  and  it  is  absolutely 
the  cheapest  hiah  grade,  up-to-date  Dictionary  on  the  market.  Re- 
member this  Dictionary  is  printed  on  flrst-clase  paper  made  expressly 
for  this  book,  f-om  clear  type  and  is  handsomely  bound  in  FULL 
LIBRARY  SHEEP,  marbled  edges,  indexed  for  only  $4.95.  As  a 
reference  this  Dictionary  has  ABSOLUTELY  NO  EQUAL.  .  Send  your 
order  NOW.  Illustrated  catalogue  of  books  at  special  pnees,  FREE. 
Address, 

THE  WERNER  COMPANY, 


publishers  and  Manufacturers. 


Akron,  Ohio. 


••The  Recognized  Authority  on  Wiring  and  Construction. 


The  universally  adopted  National  Electrical  Code  ex  plained 
.  and  Illustrated  In  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHINGJr.A.  I.  E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  stales. 
By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over '27. unit  Electrical  Engineers,  Central  Station  Managers 
and  Wlremen. 

BECAUSE 

II  Isthe  only  hook  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

Ii  contains  nil  the  necessary  Tables,  Rules,  Formulas  a  ml  Illus- 
trations. 

it  settles  disputes, and  if  referred  to  before  wiring  will  prevent 

disputes. 


Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sini  post  paid  upon  receipt  of  price,  by 

Electrician  Publishihq  Co,, 

510  Marquette  Building,  -  -  CHICAGO,  ILL. 


CABLE  DISTRIBUTING 
BOARDS 


Combining  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  10c.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9X'n-  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (Nocutshown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  6  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  of  Telephone  and  Electrical  Supplies. 
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The  Largest  Lamp  Factory  in  America, 


NOW  OCCUPIED  BY  THE 


Colonial  Electrical  Co. 


THE  NEW  HOME  OF  THE  CONSOLIDATED 


ORIENT  ELECTRICAL  CO.  and  THE  COLONIAL  ELECTRICAL  CO., 


Formerly  located  at  Youngstown,  Ohio. 


RAVENNA,  OHIO. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


THE 


Has  ample  carrying  capacity. 


I--AND-I 


Has  a  long  break. 


You  can  always  rely  on  it. 


SWITCH 


HARTA^pf-lEGEMAN 


9  HIGH  ST 


NN. 


WOODS 


5 


MOTOR  VEHICLE  COMPANY,  1 


New  York,  44th  St.  and  Vanderbilt  Ave. 
Chicago,  545,  547,  549  Wabash  Ave. 


v  Produces  the  typical,  scientific,  American   Auto-    4 

mobile.     It   embodies  all  that   is  best  in  motive  power    4 
and    carriage    construction.     Combines    Economy,  Re- 
liability and  Superior  Appearance. 

Entire  stables  equipped — private  or  public — any  style 
of  vehicle  desired.  j 


PROMPT  DELIVERY. 


Write  for  Free  Illustrated  Catalogue  showing  col- 
ored plates,  descriptions,  price  lists,  etc. 


»♦•♦•♦•♦•»»♦>♦• 

all  about 

in  a  book  published  by  Herbert  S.  Stone  &  Co.,  Chicago,  $1.25 


>cr?=P|||f|    ANT  all  i» >>■  ■  1 1 1    Electric   Automobiles,   their  care,  construction  and  operation. 
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IMPROVED 
WARREN 


ALTERNATOR 

5ANDU5KY 

OHIO 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
<3-l7  Cortlandl  St..  N««  York. 


"RANCHES: Uo™.™  SL 


BOSTON: 
«34Con(jr«"S«. 


SAN  FRANCISCO: 
71  Flood  Bnlldli 


HAWKINS' 


'atechl: 
>  made  In 


NEW  CATECHISM 
OF  ELECTRICITY. 

Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    Ihe  plan  upon  which  it  is  arranged  is  unique. 

The  book  is,  ilrst  of  all,  intended  to  be  plain  and  In- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  It  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  importance  are  atonce  available. 

It  is  an  up-to-dale  work,  which  has  cott  a  large  outlay 
of  capital  and  time,  and,  In  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-CoDductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Railway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor:  Electro  Plating, 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  ihe  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  Its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
tt with  pictorial  illustrations  of  the  same. 

,m  no  less  than  2r>  full  page  Illustrations  have  been  given  of  the  various  dynamo 
different  parts  of  the  couutry,  and  an  equal  number  of  part  page  illustrations. 


JEFFREY  K  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS.  OHIO. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


Burlington 


PERSONALLY  CONDUCTED 

TOURIST  PARTIES  TO 

California 


If  you  are  going  to  California  and  wish 
to  save  oxpense,  yet  travel  in  safety  and 
comfort,  investigate  these  "once -a- week 
parties."  They  leave  every  Wednesday 
from  both  Chicago  and  St.  Louis,  joining 
at  Denver.  Then  past  the  grandest  scenery 
in  the  world,  over  the  Denver  &  Rio  Grande 
Railroad.  A  few  hours'  stop  to  see  Salt 
Lake  City,  and  on  via  Ogden  and  the 
Southern  Pacific  Railway.  A  special  agent 
is  in  charge  of  each  party,  and  the  cars  are 
comfortable  and  exquisitely  clean.  Write 
for  a  folder  giving  full  particulars  and  send 
G  cents  in  postage  for  our  beautifully  illus- 
trated book  on  California.  It  is  a  work  of  art. 
P.  S.  EUSTIS,  Gen'l  Pass'r  Agt.,  C.  B.  &  Q.  R.  R. 
CHICAGO,  ILL. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 
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\  (foUc/c  and  U&itL    % 


MONDN  ROUTE 


IS  THE  DIRECT  LINE 
BETWEEN 

CHICAGO. 

INDIANAPOLIS. 
CINCINNATI 

AND 

LOUISVILLE 

CITY  OFFICE  232  CLARK  5T„ 
— urfr  <---'  cnicAGO. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


ieo 


Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  %iA  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


i^os,  133   Illustrations,  Cloth,   Hand 


took 


»i: 


'rice   $I.OO. 


Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  Is  not  yet  come.  But  It  is 
felt  tbat  there  Is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELKPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  a-e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  spared  to  make  It  the  best  book  of  Its  k 
everything  regarding  telephone  work  and  management.    It  con 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  Its  language  that 
forms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 
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anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 
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Metallic  Circuit. 

Underground  Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

Electromagnetic  Retardation. 

Exchange   Working. 

Small   Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
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Ball  Automatic  Engines, 


B^it  ONLY  by 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


THE   QAL-L.  ENGINE 


.,  VJ. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  requirea  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees . 


JOS.  DIXOS   CRUCIBUE  CO., 


Jersey  City,  M.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed, 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  uncauakd  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


IF  YOU 

HAVE 


Major's 
Ice  Receptacle 

in  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 
RIGHT     TEJlVsEPESRA-TUJEeiS 

to    r>reiivrc:. 

You  can  run  a  cooler  with  one-half  the  amount  of  ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461    Pearl  St.,  New  York  City,  N.  Y. 


REG.TRADE  MARKS    The  PHOSPHOR  BRONZE  SMELTING  C0.QMITED. 

2200  Washington  ave.,philadelphia, 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS, WIRE, R0DS,SHEETS, etc. 
yjvj&^&jnp!'  — DELTA    METAL  — 

x^jV  CASTINGS,  STAMPINGS  and  FORGINGS 

/pELTtfK  ORIGINAL  and  Sole  Makers  in  the  U.S. 


♦  The  Fibre-Graphite  Commutator  Brush,  \ 

*  (IT.  S.  a.nri  Foreign  Patents. 'i  ^^__^_-^^__^« 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Onder  Varying  Load. 
No  Wear  on  Commutator. 
No  Shifting  of  Quadrant. 
t>  80  per  cent.  Pure  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

J  Holmes  Fibre -Graphite  Mfg.  Co., 

i       61  65  Wakefield  St..  Germantown,  PHILADELPHIA. 


flBREGRAPHIW 
COMMUTATOR  ^ 


jStVV-rUreMtKCWSt  -a,  i 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 
WATBK    TUBE 

Feed  Water 
Heater  and  Purifier. 

UNIQUE 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superiortoany  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Keliey  &  Son, 

91  Liberty  St.,  New  York. 

0A  JlflHn  Heaters,  2.000,1.500, 
ii\l  atinU  1,200,1,000,800,500,300, 
80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berryman. 


DAYS 


TIGHT 


BELTS 

V     ARE 


•>  OVER 


CLINQ- SURFACE. 

SLIPPING  STOPPED, 
BELTS  PRESERVED. 


CLING-SURFACE  MFG.  CO., 
177-182  VIRGINIA  ST., 
BIJ    FAL0,  N.Y. 


Remember 
MAJOR'S 
RUBBER 
CEMENT, 
MAJOR'S 
LKATHKR 
CEMENT. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


AND 

ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO^  KANSAS  CITY, 
CHICAGOandST.  LOUIS,  § 
CHICAGO  and  PEORIA. 
ST.  LOUISano  KANSAS  CITYJ 


;h  Pullman,  service  between  Chicago  and 


HOT  SPRINGS.Ark.,DENVER,Colo.. 
1    TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  «~d  OREGON. 


If  you  are  contemplating  a  trip,  nnv  portion  of 
which  can  In;  made  over  the  Chicago  &  Alton,  It  will 
pay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  Apent. 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 


FROM     St     TO     200     H.     !=. 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 

MARINETTE,  WIS. 


CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 


o o     o c 
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The  Wurts  Non-Arcing 


Lightning  Arresters, 


High  Voltaje  A.  C.  Station  Arrester. 


Simplicity. 


Absolute  Protection* 

Minimum  Cost. 


Durability. 


A.  C.  Non-Arcing  Maal  Station  Arrester. 


Westinghouse  Electric  &  Mfg-  Cov 


Pittsburg,  Pa. 


The  British 

Westinghouse  Electric  &  Mfg.  Co.,  Ltd., 

London,  England. 


All  Principal  Cities 

in  U.  S.  and  Canada; 


THE  V»URTS 
STYLE  1383 

*°  alternating  circuits   '.i 

Westinghouse  elect. &  kfg.co. 

pittsburg  pa. 

pat.mar.15  92  feb. 28  93 

others  a  pplie.0  tor 


m 


A.  C.  Line  Arrester. 


April  21,  1900 


WESTERN    ELECTRICIAN 


FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


MAI 


"WOOD"  ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided  improvement  on   hanger   boards. 

A  positive  and  absolute  cut-out  for  either 
series  or  constant-potential   arc   lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 

APPROVED  BY  BOARD  OF  FIRE   UNDERWRITERS. 

SEND  FOR  BULLETIN    1006. 


N  OFFiCE  AND  FACTORY,    FORT   WAYNE,    INDIANA. 


■«xS«8>3kS>3xS4>4>^«^4*«kS*3k8«=*S*8kS^«*^^ 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 
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BATTERY  JARS. 

YOUR  JOBBER  FOR  OUR  JAR. 

THE  GILCHRIST  JAR  CO., 

624  Drexel  Building.-  PHILADELPHIA.  PA. 

FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  otiier  Typos. 

In  successful  use  (or  ten  years. 

standard  hlch.    PrlceM  low. 

riptlve  circular  and 

testimonials,  r 

The  Burnley  Battery  &  Mfg.  Co., 

PA1NESVILLE,   OHIO. 


WHAT  HAVE  YOU  TO  MAKE? 
Our  Work   is   First-Class,    Prices  Rea- 

SPIES  ACCOMPANY, 

87-80  W.  Vnn   Buren  St  ,  Chicago,  III. 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

P.ATAI  OftllF    Nn    7  nas  Jllst  heen  Issued  and.  will  be  mailed 
new  nxtureslQ  upon  request.    It  shows  a  number  of 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers   .... 
Address,  FARIES    MPG.    CO.,   Decatur,   Illinois. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PI. 

We  manufacture  Arc  and  Incandesi 
and  Shades  of  all  Shapes  In  opal. 
Roughed    and    Colored.     Large 
Capacity.    Prompt  Shipment. 


VULCANIZED  FIBRE. 

Highest  grades  (or  electrical  insulation  and  mrchaniral  purposes,  In  sheet*.. 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Dei. 

The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PAJTEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NttW    YOMK. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBIN& 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wiififerai 

and  Packings.   Patent  Insulating  Cleats. 

MANTTFACTTmED  BY 

THE   KARTAVERT  MANUFACTURINB  CO.,  Wilmington,   B& 


IN 


a 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit,Mich.,U.S.A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London.  Eng.— 'Win.  Key,  11  Queen  Victoria 

. 
Paris,  France— E.    H.    Cadlot,   12   Bue   St. 

Georges. 
Glasgow,     Scotland— Wm.      Key,      Central 

Chomtx  re,  109  Ilupe  St 
Yokohama,  Japan— Ilagnall  &  Hllles. 
New  York— Western  Electric  Co. 
Washington— National  Electric  Supply  Co. 
Wllmlngton-Carrett,  Millet  &  Co. 


r— Thos.  U.   Siullli;  riendrle  &  Bolt- 
It 

Angeles— Western    Electric   Works. 
Minneapolis— Roberta  Heating  &  Vent.  Co. 
Milwaukee— Geo,  P.  Itoliu.  • 
Chicago— Western     Electric     Co.;     Central 

<.. ;  Kohler  nros. 
St.  I.ouls— Western  Electrical  Supply  Co. 
Boston— Smith  ,\:   Anthony. 
South  Bend,  Ind.— MIUer-Knobloek  Co. 
Peek-Hammond   Co.,    Cincinnati,    O.,    Gen- 
eral Southern  Agents. 


1  Black  Diamond  File  Works  1 


49 

49 
49 
49 
49 
49 
49 

♦3 
49 


Est.  1863. 


Inc.  1805. 


Twelve 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


0» 


-rs  OUB  GOODS  ABE  ON  SALE  IN  KVEBV  LEADIJIft  HABDWABB  L 
49  STOBE  IN  THE  UNITED  STATES  AND  CANADA.  Jjfl 

|  G.  &  H.  BARNETT  COMPANY,  | 

J]  PHILADELPHIA,   PA.  .?? 


STURTEYAKT 
ELECTRIC  FANS 


In  wo  types  and  sijes. 
Special  designs  ferreyuirements. 
We  build  both  fan  and  motor. 
Send  for  Bulletin  H . 


<V=y*t 


«^=^ 


+*=& 


B,F.  STURTEVATVT  CO.  BOSTON. 

NEW  YOKK  -THI1.A1DKI.PHIA.  •  CHICAGO    •  LONDON  • 


$3  per  Annum. 


CopvriKht,  1900,  by 
Electrician  Publishing  Company,  Chicago. 


ered  at  Chicago  PostofEce  |  f~\    „^^  j._    „  ,.  „  /"> «  ._  -  , 

matter  of  the  second  duo.         1  (J    CentS    P6T  COPY , 


\ol.   XXVI. 


CHICAGO,  APRIL  28.  1900. 


No.  1  7 


SI  MP  LEX.    WIRES   AND    CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"ESLERo  Su,^olGENTl    Simplex  Electrical  Company, 

H.   K.  nlASOn. 
1 137  Monadnock  Block.  CHICAGO.  75-8  I    Corn  hill,  BOSTO  N,  MASS. 


^N'* 


lS*i9-Pari»  Exposition, 
Medal  for  Bobber  Insulation. 

1893- World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

WM,„e,.  Wj.eSi 


PLATINUM 


We  pay  SlS.Oi*  per  ounce  for  scrap 


mm.    old  men  i 

:.m  sheet  and  t 


GOLDSMITH  BROS.,  63  and  65  Washington  Sfreet.  Chicago. 

Refiners  and  Assayers.  Works.  38th  ana  Throop  Sii 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


Willird  L.  Candee. 
H.  Durint  Chee.er. 


>»n,ger,.     253  Broadway,  Hew  York.     wVho"^".'1 Supl 


MORE 

uCrown"Rail  Bonds 

Arc  in   use   thun   all   other   styles   of  Rait   Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept, 


"PHONO  -  ELECTRIC  " 


WIRE 


"It's 

lOUGH. 


IS  HOMOGENEOUS 

THROUGHOUT 

and  does  not  depend  upon  a 

hardened  skin  fortts  strength, 

as  do  other  drawn  wires. 

BRIDGEPORT  BRASS  CO., 


19  Mi'rkay  St..  NEW  YORK. 


"Phono-Electric" 


Write  for  Booklet  and  Wire  Tables 


American  Steel  &  Wire  Co, 

The  Rookery.  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH   AND    FIRE   ALARI1   CABLES. 

All  Wires  are  tested  at  Factory.  JOSE«BOBO,  1KB. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic, 
Send  for  sample  and 
be  convinced. 


for  agents. 


2,000  IN  USE. 

Bipolar    and  Multipolar  Mo- 
tors from  V4  to  50  horse  power. 
)  Dynamos  from  lOTights  to  700. 
We  sell  or  rent.    Good  profits 
1  he  Hobart  Elec.  Mfg.  Co..  Troy,  Ohio. 


Queen  &  Co., 

1012  Chestnut  St.,  Phila. 

.         480  M0N3N  BLOC,  CHICAGO. 


«cme  Test'ng  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURG.  PA. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 

Motor  Starttue  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westflrld.  BT.  J..  V.  S.  A. 


C  «r>.    SPilTDOHF1, 

x-R.yC.ii«.     ^mgjgmmjgmOt  Medlcii  folia 

T.i.ph.«iu_  ip^sViiap  SpirkCoi.. 

ir-87  Vandewater  St.,  Rev  York. 


G(lica?o«o^ 

v      MAKERS  QF     t_fjn^\  ••■'■•""  ■■■ 

LEATHER  C^g^    MILL 
BELTING  f  T  SUPPLIES 


BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patient  Inquiry  and  careful 
4fudy  t.f  ihe  requirement!  of  the 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


67-69  SOUTH    CA.\.\L    s 

CHICAGO  ILL 


WE  ST  ON  Electrical  iDHtNmsn.  Co., 


1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Illuminated  Dial 
Statu.  Instruments 


Thepe  instruments  are 
ba-ed  upon  thi  fame  gen- 
eral principle  and  are  just 
as  accurate  aa  oar  regular 
Standard  Portab  e  Direct 
Current  Voltmeters  and 
Ammeters,  bat  are  mu.:ti 
larger,  aud  toe  working 
part*  are  inclosed  in  a 
neatly  designed,  dast-proof 
cast-iron  case  whieh  effect- 
ively shields  the  instru- 
ments from  disturbing  in- 
fluences of  external  msg- 
-v-tic  fields. 


BERLIN— European  We*ron 
I  letftrical  InstrumeHt  Co.,  Rit- 
le.strasbe  So,  88. 


"Weston    Standard     Illuminated 

Dial  Fwtentlul  iDdicut.tr, 

Style  B. 

Jleolion  the  Western  F.lecttucian 


Portable  Direct  Beading 
Voltmeters  and  Itfillivolt- 
meteri.  Ammeters  and  Mll- 
amrn.ters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating; ana  Direct  Current 
Circuits. 

Ourportable  instrumpnts 
are  recognized  Bsstanrfardc 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  1h«  most  relia- 
ble, absolute  standards  for 
laboratory  qm, 

London- -Elliott  Bros.,  No. 
101  St.  MaitiusLane. 


.vhen  writing  for  catalogues 


HOLOPHANE  GLASS  CO., 


No.  I  Broadway, 
NEW  YORK,  NY 

Manufacturers  of  COMPOUND  PRISM  GLOBES  AND  SHADES,  aMr«t«a  .*  ciTC 

"Maximum  Light,    Complete  D'ffusion 

Minimum  Glare." 
For  direc'lnpAno  (tillnsiriF  all  kinds  of  ligi.. 
Send  torcaUUoguet.  and  pampUeis. 
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DIEHL 

ELECTRIC  FAN 


PATENTS  SUSTAINED. 

USE  OR  SALE  OF  INFRINGEMENTS 

STOPPED  BY  INJUNCTION. 

DEGREE  OF  U.S.  COURT. 

INFRINGERS  BEWARE. 


DIEHL 

MANUFACTURING 

CO., 

ELIZABETHPORT,  N.  J. 


♦♦♦*♦♦♦♦#♦♦»  *+*+*4&$&W$<t>®&®&$><&$"$®®®Q®®&»&&44**~l-*"*4»*<**&*44  ♦*♦♦«• 
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WESTERN    ELECTRICIAN 


For  Electric  Railways 

To  obtain  increased  economy  of  fuel,  labor  and  repairs— to  prevent  severe  strains  upon  generating  machinery— to  reduce  liability  of  breakdowns— to  increase  station  capacity— 


CHLORIDE    ACCUMULATOR. 


Sales  Offices: 


THE  ELECTRIC  STORAGE  BATTERY  CO., 


New  York.  100  Broadway.       Boston,  60  State  Street.       Baltimore.  Equitable  Building. 
Chicago,  Marquette  Building.       San  Francisco,  The  Farrott  Building. 


19th  ST.  AND  ALLEGHENY  AVE.,  PHILADELPHIA,  PA. 


BATTERY  JARS. 

Machine-made  Battery  Jars  are  Better  and 
stronger  than  the  hand-blown,  being  more  Uni- 
form and  of  Kqual  Distiibution. 

ASK  YOUR  JOBBER  FOR  OUR  JAR. 
We  are  the  only  concern  making  Battery  Jars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 
624  Drexel  Building,  PHILADELPHIA,  PA. 


This  Trade=Mark  Rogues,  ulGinTilai 


Knife 


Branches,  Edison  Cut-Outa 

;—  Guarantees  Satisfaction 

Switches,  etc. 


PHILADELPHIA.        H.  T.  PAISTE  CO.        CHICAGO. 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE   UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers,    Founders,   Machinists, 
CHICAGO,  U.  S.  A. 


The   Colorado   Incandescent   Lamp! 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 

the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 
Order  from  us  or  through  your  supply  house. 

BURT  &,  TOBEY,  new  Bedford,  mass. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments,  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  UB  Cortlandt.         Rheostats  and  Brushes. 


mere:  1 


r  is 

The  Original  Style 

BELDEN" 
ARC  LAMP 


Possesses  the  desirable  features 
that  have  made  the  "Belden" 
system  of  arc  lighting  so  popular. 

It  will  be  money  in  your  pocket 
to  investigate  ihe  merits  of  the 
"Belden"  before  placing  your 
orders  elsewhere. 

Send  for  our  catalog;  it  tells 
what  an  arc  lamp  should  be,  and 
what  the  "Belden"  is. 


Belden-Larwill 
Elec.  &  Mfg.  Co., 

FORT  WAYNE,  IND, 
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Pole  Arrester  iron    cover,  showing  lid 

removed.  It  i*  iH'i-r.-nrv  in  loosen  but 
one  thumb-screw  to  remove  lid.  This  Ar- 
rester weighs  but  12  lbs.  complete. 


Did  You  Feel  All  Right  Last  Summer? 

Wouldn't  you  feel  much  more  secure  with  a  larger  number  of  QARTON 
LIGHTNING   ARRESTERS? 

The  more  you  have  on  your  lines,  the  fewer  discharges  will  come  to 
your  station.  Our  arresters  are  particularly  suited  to  your  needs — they  have 
the  smallest  air-gap,  and  will  not  ground  your  circuits. 

Send  for  our  new  1900  catalogue  No.  24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 
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Central  Mfg.  Co. 

Gough  ft  Davis. 

Kans.  City  ft  So.  Lumber  Co. 

Leavltt,  R.  H. 

Magers,  J.  B. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

1  lentral  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Foote,  Pierson  A  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

Palste  Co.,H.  T. 

Schiff,  Jordan  ft  Co. 

Siemens  A  Halske  ElectrlcCo. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  A  Electro  Co. 
Oynamos  and  Motors. 

Haux,  F.  a. 
Central  ElectrlcCo. 
Crocker-Wheeler  company. 
Diehl  Manufacturing  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 


!     Hobart  Elec.  Mfg.  Co. 
j      Matthews  &  Bro.,  W.  N . 
1     Northern  Elec.  Mfg.  Co. 
;     Roth  Bros.  A  Co. 

Schureman  ft  Hayden. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

AVarren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

W'estlngbouse  El.  ft  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  ft  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Pierce,  Richardson  A  Keller. 

Sargent  &  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  ApDliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  ft  Co. 

Schiff,  Jordan  A  Co. 

Siemens  ft  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating  Mach'y. 

Besly  ft  Co.,Chas.  H. 

Crocker -Wheeler  Company. 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  Gas. 

Marinette  Tron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Central  ElectrlcCo. 

Crocker-Wheeler  Company. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros,  ft  Co. 

Scblff,  Jordan  ft  Co. 

Siemens  ft  Halske  ElectrlcCo. 
of  America. 

Specialty  Mfc.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Eiec.  ft  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co..  G.  A  H. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Chasc-Shawmut  Co. 

Mclntire  Co.,  The  C. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  WireA  Mfg.Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 


Gears. 

Besly  ft  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co*. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Foote,  Pierson  ft  Co. 
General  ElectrlcCo. 
Hodge-Walsh  El.  Eng.  Co. 
Manhattan  Elec.  Supply  Co. 
Mianus  Electric  Co. 
Partrlck,  Carter  A  Wllkins. 
Schiff.  Jordan  A  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Globes  and  Electrical 
Glassware. 
Holophane  Glass  Co. 
Murray  ft  Co.,  Jas.  J. 
Phcenix  Glass  Co. 
Western  Elect.  Supply  Co. 

Gov*nors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  ft  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  ft  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Votight,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators   and  Instat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Foote,  Pierson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  ft  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

Palste  Co.,  H.  T. 

Partrlck,  Carter  ft  Wllkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff,  Jordan  ft  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables— Alagnet  Wires. 

American  Electrical  Works. 

American  Steel  ft  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  ft  Ins.  Wire  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,The. 

Partrick,  Carter  &  Wllkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps.  Incandescent. 

<  eni  ml  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  ft    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  ft  Specialty  Co. 

Western  ElectrlcCo. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  ft  Mfg.  Co. 


Lightning  Arresters. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Garton-Daniels  Company. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  &  Son,  Mathlas. 

Reidy,  J.  J. 
magnet  Wires. 

(See  Insulated  Wires.) 
I  mechanical  machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  ft  Sons,  Jas.  L. 

Stilwell-Bierce  Smith-Valle. 
meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co 

Siemens  A  Halske  Electric  Co. 
of  America. 

mica. 

Munsell&Co.,   Eugene. 
mining  Apparatus.  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  ft  Mfg.  Co. 
motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  ft  Durand. 
Phosphor  Bronze. 

Besly  ft  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 

Poles. 

Berthold  ft  Jennings. 

Davis  ft  Stltt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  ft  Co. 

PerrTzo  A  Sons. 

Sterling  ft  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Kelt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Great  Western  Smelting  and 
Refining  Co. 
Reflectors. 

Amer.  Reflector  ft  Ltg.  Co. 

Re -Win  ding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  ft  Hayden. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Residtance  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  mach'y. 

Baux,  F.  A. 

Gregorv  Electric  Co. 

Hodge- Walsh  Elec.  Eng,  Co. 

Matthews  ft  Bro.,  W.  N. 

Schureman  ft  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 


Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 

Murray  ft  Co.,  Jas.  J, 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wllkins. 

Western  ElectrldCo. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jaa.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross.  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 
(  Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Kokomo  Tel  ft  El.  Mfg.  Co. 

Kusel,  D.A.,Tel.  ft  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Mianus  Electric  Co. 

North  ElectrlcCo. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M.Co 

Swedish -American  Tel.  Co. 

Therien  Tool  Works. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  ft  Tobey. 
Tools. 

Klein  ft  Son,  Mathias. 

Meister  A  Co.,  C. 

Therien  Tool  Works. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  ElectrlcCo. 

Gregory  Electric  Co. 

Siemens  ft  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  ft  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

Crocker-Wheeler  Companv. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine&WaterWheels. 

Leffel  ft  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile. 
Universities. 

Harvard  University. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  ft  Co.,  Chas.  H. 

Central  ElectrlcCo. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Wood  work.  Electrical. 

Bissell  Co.,  The  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  ft  Co. 

SpUtdorf,  C.  F. 


"or    Alphabetical    Index    of*  Advertisements    See    Rayo    III. 
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DRY  BATTERY. 

The  solution  of  the  Dry  Battery  problem :  Federal  Salts. 
The  Federal  Salt  Dry  Battery  is  non-polarizing;  will  stand 
on  the  shelf  indefinitely  and  is  stronger  than  any  Dry  Bat- 
tery now  on  the  market.      Try  them  and  convince  yourself. 


I 


Federal  Salt  and  Federalite 

FOR  ALL  CARBON  CYLINDER  OR  CARBON  MANGANESE  BATTERIES. 


Sold  by  all  Dealers  or  write  the  Federal  Battery  Co.,  1  1  Pine  St.,  New  York. 


>-** 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


W.  E.  STANDARD  CEILING  FAN  MOTORS. 


With  Two  Blades, 
240  Revolutions. 

With  Four  Blades, 
220  Revolutions. 

WITH  OR  WITHOUT 

CHANDELIER 

ATTACHMENT. 


no,  170,  220,  250 
and  500  Volts. 

FOR  DIRECT- 
CURRENT    CIRCUITS. 

Bulletin  24F 
Contains  Full 
Description. 


W.  E.  STANDARD  CEILING  FAN  WITH  CHANDELIER  ATTACHHENT. 

Recent  Tests  Show  This  To  Be 

THE    MOST    EFFICIENT    FAN    MOTOR    ON    THE   MARKET. 


WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


HANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lanipi,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


ANTWERP.  PARIS, 

3a  Rue  Boudewyns,  46  Avenue  de  Breteoll. 

St.  Louis  Office,  Security  Building.  St.  Louis,  Mo. 
American  Electric  Company,  Northwestern  Agents,  St.  Paul,  ninn. 


LONDON. 
Bridge  Chambers,  171  Queen 
Victoria  St.,  E.  C, 
and  North  Woolwich,  E. 
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Sprague  Electric  Company  ~ 


MANUFACTURERS  OF 


HIGH-CLASS  ELECTRICAL  APPARATUS. 


£ 


LUNDELL  GENERATORS, 

Direct-Connected  and  Belted  Types.    Sizes  up 
to  400  Kw,    Catalogue  0364. 


LUNDELL  MOTORS, 

The  Ideal  Power  Apparatus;  the  Highest  Effi- 
ciency Reliable  and  Economical. 
Catalogue  0358. 


LUNDELL  FANS. 

Lundeil  Fans  are  very  popular  with  those  who  desire  real  comfort  at  small  expense  and  no  trouble. 

Lundell  Fans  are  the  most  favorably  known  and  their  reputation  is  based  on  their   superiority. 

Lundeil  Fans  are  superior  because  they  are  correct  in  principle  and  perfect  in  construction. 

Lundell  Fans  are  the  handsomest,  most  efficient,  most  durable  and  most  economical  current- consum- 
ing fans  manufactured. 

Lundell  Fans  are  not  the  cheapest,  but  they  are  cheaper  than  cheap  fans,  and  never  give  cause  for 
complaint. 

Lundell  Fans  are  considered  the  best  in  the  world.  They  were  the  first  efficient  fans  made  and 
are  still  the  standard. 

Lundell  Fans  are  in  daily  use  in  business  offices,  private  houses,  hotels,  hospitals,  jails,  factories, 
steamships,  yachts,  gunboats,  government  offices,  etc,  etc. 

Lundell  Fans  sell  the  quickest,  and  all  supply  houses  should  handle  them  if  they  want  quick  sales 
and  satisfied  customers. 


NEW  MODELS  AND  NEW  SIZES  THIS  SEASON.      ANY   PATTERN.      ANY  FINISH. 

FUL.L,  DESCRIPTION  AND  PRICES  GIVEN  IN  CATALOGUE  NO.  0388. 
CORRESPONDENCE  INVITED. 

General  Offices:  527-531 W.  34th  St.,  New  York. 

CHICAGO  OFFICE,  FISHER  It  LIH;.        BOSTON  OFFICE,  275  DEVONSHIRE  ST. 
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CROCKER-WHEELER  COMPANY, 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS, 

Post  Office,  Ampere,  X.  J.  GENERAL    OFFICE    AND    WORKS, 

Railroad  Station,  Ampere,  X.  J. 
Telegraph  Office  (W.  U.),  Ampere,  N.  J. 
Express  Office  (U.  S.).  Ampere,  N.  J. 

SSi'J^iSi^SiV,.  AMPERE,  N.  J.,  APRIL  21st,   1900. 

THE  CROCKER-WHEELER  COMPANY  ANNOUNCES  THAT  IT  HAS  MADE  ARRANGEMENTS  TO  PERMIT 
THE  HANDLING  OF  ITS  GENERAL  BUSINESS  BY  DIRECT  COMMUNICATION  WITH  ITS  WORKS  AT  AMPERE, 
N.  J.,  COMMENCING  ON  THE  ABOVE  DATE,  WHICH  IS  THE  FIFTH  ANNIVERSARY  OF  THE  REBUILDING  OF 
ITS  WORKS. 

THE  BUSINESS  IN  NEW  YORK  CITY  AND  VICINITY  WILL  BE  CONDUCTED,  AS  IN  THE  PAST,  FROM  NOS. 
39  AND  41  CORTLANDT  STREET,  WHERE  ALL  OF  THE  PRESENT  ACCOMMODATIONS  HAVE  BEEN  RETAINED. 

PLEASE  ADDRESS  ALL  COMMUNICATIONS,  EXCEPT  THOSE  ABOUT  LOCAL  BUSINESS,  WHETHER  BY 
MAIL,  TELEGRAPH   OR  TELEPHONE,  TO   THE   COMPANY  AT  AMPERE,  N.  J. 

CROCKER-WHEELER  COMPANY, 

S.    S.    WHEELER,    President. 


CROCKER-WHEELER  COMPANY, 

MANUFACTURERS    AND    ELECTRICAL    ENGINEERS, 

OFFICE    METROPOLITAN    DISTRICT, 

39  &  41  CORTLANDT  ST., 

W°*K\i^™'  R  J"  NEW  YORK.  APRIL  2lst,   1900. 

THE  CROCKER-WHEELER  COMPANY  ANNOUNCES  THAT  THIS  OFFICE  HAS  BEEN  RESERVED  AS  ITS 
HEADQUARTERS  FOR  THE  METROPOLITAN  DISTRICT. 

PLEASE  ADDRESS  ALL  COMMUNICATIONS  CONCERNING  BUSINESS  IN  THIS  DISTRICT  AS  BELOW,  TO 
DISTINGUISH  THEM  FROM  COMMUNICATIONS  ABOUT  GENERAL  BUSINESS,  WHICH  SHOULD  BE  FOR- 
WARDED DIRECT  TO  OUR  GENERAL  OFFICES  AT  AMPERE,  NEW  JERSEY. 

CROCKER-WHEELER  COMPANY, 

S.  S.  WHEELER,  President. 

NEW  YORK  ADDRESS: 

CROCKER-WHEELER  COMPANY, 
NEW  YORK  BRANCH, 

39  AND  41   CORTLANDT  STREET, 
NEW  YORK 
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theIeneral  electric  company^] 


Direct-Driven 

Continuous-  Current 

Lighting 

Generators. 


IOO-KILOWATT  GENERATOR,  FRONT  VIEW. 


WRITE  FOR  BULLETIN  NO.  4216. 
GENERAL  OFFICE, 

SCHENECTADY,  N.  Y. 


Offices   in   All 


rg< 


i-ti. 


Our  Switchboard  Instruments 

ARE  ABSOLUTELY 
DEAD  BEAT 


And  at  the  same   time    retain    in    every    de 
gree  their  sensitiveness. 


CUT  A. 


For  Direct  and  Alternating  Currents. 


CUT  B. 


FOR  ACCURACY  AND  PERMANENCY  THEY  ARE  UNSURPASSED. 

OUR  AMMETERS,  VOLTMETERS  AND  INDICATING  WATTMETERS  ^^ie^jB^\XJ^Bo^^ 

illustrates  our  Latest  Instrument,  the  Front  of  the  Board  Type  "F."  The  manner  of  illuminating  the  dial  of  our  Back  of  the  Board  Type  is  as  shown  in  cut  "A."  Type  F 
instruments  are  illuminated  from  the  front.  Our  instruments  are  built  for  either  front  or  back  connections.  Readings  of  A,  C.  Instruments  not  affected  by  commercial 
changes  in  frequency  of  alternations.     Wide  scales  with  almost  uniform  divisions.      WRITE  FOR  PRICES  AND  BULLETINS, 

WAGNER  ELECTRIC  MFG.  CO., 

GENERAL  OFFICES  AND  FACTORY:    ST.  LOUIS,  IJ.  S.  A. 


BRANCH    OFFICES: 


NEW  YORK,  203  Havemeyer  Building,  A.  H.  Mustard,  Agent. 

PHILADELPHIA,  1000  Betz  Building,  John  Mestard,  Agent. 
BOSTON,  620  Atlantic  Avenue,  H.  C.  Buck,  Agent. 

BALTIMORE,  204  E.  Lexington  St.,  A.  S.  Tnrr,  Agent. 

CHICAGO,  1519  Marquette  Building,  Geo.  B.  Foster,  Agent. 


SAN  FRANCISCO.  120  Sutter  St.,  A.  R.  Pike,  Agent.  ] 

YOKOHAMA,  JAPAN,  Bngnall  &  Hllles,   Agents. 

LONDON,  ENGLAND,  47  Victoria  St.,  C.  R.  Heap,  Agent. 

CITY  OF  MEXICO.  American  Engineering  Co.  of  Mexico,  Agents. 

Foreign  Dept.,  Havemeyer  Bldg.,  New  "York,  E.  E.  Goudey.  Mgr. 


April  28.   igoo 
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Dearborn 


Drug    and    Chemical    \A/orlcs, 

Laboratories— Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  COLONY  BLOC,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 
ESCANABA,  MICH. 
MASONVILLE.  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,    MICH. 


TIES. 


Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE.  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


TULT    I    BDPL7CT    Akin     DLTOT    In  the  world  Is  claimed  of  the 

irlt  LAHutil   AND  Bt5l  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
^ZV»  mafee  tlae   H>BWE"5r  ARM.       Write  for  prices. 


CEDAR    POLES 

.         SO   FT.  to     100  FT.     A      SPECIALTY 
PILINC&      BRIDGE      TIMBERS 

CAR  MATERIAL  „.    _ 

JOHN  H.FOWLER     no'cHWg6BLD* 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconning,  -Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR  POLES 

LINDSLfcTY    BROTHERS    COMPANY 

MfNO MINCE.  MICH,    and      PORTLAWO,  obeOIIN. 

WHOLESALE         PRODUCERS 

50-FOOT    TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER&  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the    Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


DON'T  ORDER 


Any  more  pins  and 
brackets  until  you 
write  ♦^«Mish  & 
Davi«.  manufacturers  of  the  'G.  D."'  Pins  and 
Brackets.  We  can  save  you  money.  Locust  pins 
our  specialty. 

COUCH  &  DAVIS, 

BURNSVILLE,  W    VA. 


CROSS-ARMS 
PINS,  BRACKETS 

We  manufactured  and  sold  oyer 

SIX  Mil/iO/7  P/ns  and  moM/Mqn 

Cross -Arms  In  /899. 

Our  goods  are  (Se//J  Standard 

We  manufacture  an/u  from  best 

mafer/a/- 

Seret7  Factories 

Skilled  help  anduneoua/ed  fac- 
ilities enable  us  to  fill  all  orders 
promptly. 

Capacity:  over  sooo    > 
Long  leaf  ue/ton  pine        I  p      a 
Cross  Arms,  '  (  ■  " 

Oyer  #5.000  Locust  Pins  )  ■ 

Let  Us  Know  Your  Wants 
EJ~.NbBL.ETT 

858  -90Z-  35  th.  Street, 

Chicgso.- 

Lorrg  distance  Telephone, Yards,  803 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.   LOUIS. 


\A/Kii-be    Cedar-     Pol 

AND  STREET  RAILWAY  TIES. 

S&nVclwf  PEKKIZO  &  SOXS,  Daggett,  Mich. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


OAK  PINS  AND  BRACKETS. 


PAINTED, 
SACKED  AND 
CRATED. 


Manufacturers  for  Wholesale  Trade. 


Prompt  Shipments. 


Car  Orders  Solicited. 


Kansas  City  &  Southern  Lumber  Co.,  Springfield,  Mo. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  Id 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ^^"  WRITE  US. 


Donnelly's  Improved  Steel  Climbers. 

.  Not  an  experiment,  but  the  result  of  15 
'  years'  practical  experience.  Tested  for 
two  years  by  experienced  linemen  be- 
fore being  offered  to  tbe  trade. 


Maaamii: 

Liberal  discounts  to  both  large  and  small  buyers. 
Write  for  prices.  J.J.REIDY.  NEW  HAVEN,  CONN. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  £t*°*Send  for  one. 

Mathias  Klein  &  Son, 

67-89  W.  VAN   BUREN   STREET.  CHICAGO.  I  LI 


I  NU  IVI 


DLA 

1T^  FOR  ALL  PURPOSES. 

■        Scrap  and  Native  Platinum  Purchased. 

BAKkk  &  CO..  408-414  Slew  Jersey 

Railroad  Ave..  IVewark.  AT.  J. 

New  York  Office,  130  Liberty  Street. 


R.  H.  LEAVITT, 

MANUFACTURER  OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


J.  B.  MACERS, 

MANUFACTlLKEK  of 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,      -       IND. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ««»■■  wis. 


GENERATORS    f  ~2  K-  w-  to  l50  Kl  W"  Belted  and  Direct-Connected  Type. 

Spherical.    Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS 


nnciPCC  J  Nortnern  Em 

UrrlUto  139  Cortlandt  St.,  New  York. 


eerlng  Co.,    The  Northwest  Eng'g  Co. 
St.  Paul,  Minn. 


E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B—R.  Electric  Co., 
San  Francisco.  CaL  Los  Angeles,  Cal.  939-940  Monadnock.  Kansas  City,  MO. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 
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SIMPLICITY! 

THE  A-B,  SEE? 

The  Adams-Bagnall  Arc  Lamp  is  practically  simple 
and  simply  practical.  It  is  perfect  in  its  parts  — 
and  there  are  so  few  of 'em.     We  send  pamphlets. 


Electric  Appliance  Company, 

CHICAGO. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  10 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    a  AMBER 


MICA 


EMPIRE  *    MIC 

l\Sl  IATEI)       Jglj        COMPOUND 
Cloths  .mil  I'apers.       "\'f  uncuualci*. 


IN   AMV  SHAPE   OR   PATTERN. 


Eu£encMunsell$Co.  Mica  Insulator  Co. 

2ISW.ildSt.NCM  York  &  CllicflUo.  117  LakcM. 


wj  *  1     I 


A  COMMUTATOR  NECESSITY! 

"iini  li    iiiihw  if 

60  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  Sample  Stick. 


Name  . . 

Address  . 
w.  B. 


The  only   article  that  it 
SPARKING.    -Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers. 
909  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


THE 


Size,  G?>x23J. 

ACENTS. 

Philadelphia,  Pa., 

Novelty  Elec.  Co., 

60-2-1 N.  4th  St. 

Plttsbure.  Pa.. 

Doubleday-HIll  Elec 

Co.. 

535  Wood  St. 

Hoston,  Mass.. 

Pettlngell  Andrews 

Co., 
276  Devonshire  Street. 


"MUSTAVIT" 

DRY  BATTERY, 

The  Cheapest  Dry  Battery  Now  on  the  Market. 
Superior  to  Any  Other  in  Quality. 

LIBERAL  DISCOUNTS  TO  DEALERS. 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    Q     K     DRY  BATTERY. 
ENOUGH    SAID. 


"TWO  BALLS" 
ADJUSTER. 

Take  your  light  where  you 
want  It— up,  down  or  sldewlse; 
stays  where  you  put  It;  no 
springs  or  mechanism.  Enamel 
finish  for  factories.  Polished  for 
finer  service. 
AGENTS  In  London,  Paris,  Sydney, 

N.S.W.,  Toklo  and  Buenos  Ayres. 

OTHERS  WANTED. 
SOLE  MANUFACTURER: 


NUVOUGHT. 


LA    CROSSE, 
WIS.  U.S.A. 


DON'T  BESATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  riarine 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  supply.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "R,"  frfvinp  prospectus  and 
special  terms,  Amen  .an  School  of  Correspondence. 
Boston,  Mass.,  U.  S.  A.  (Chartered  by  the  com- 
monwealth nf  MiiKHucbunetts, 


Of 
Co-yiAusuto . 


JOHN    T.    MCROV 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


Established  1893.       Incorporated  1B97. 

0.  C.  LITTLES  ELECTRIC 


PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley- 
by  our  prepared  sizing.  Whea 
dry,  it  forms  a  hard  smooth  sur- 
which  will  double  grip  of  the  belt. 
Send  for  Sample  Plate  and  List  ol  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisn'u!sa. 
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FRANK  N.  PHILLIPS,  PacaiDENT. 
9.  H.  WAGENSE1L,  TREASURE*. 


EUGENE  F.   PHILLIPS, 
GENERAL  Manager. 


Z.  ROWLAND  PHILLIPS,  Vige-Prer. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVXDEirCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
AfiNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Tobk  Stoee,  W.  J.  Watson,  26  Cortland t  St. 
Chicago  Stoke,  F.  E.  Donahoo,  241  Madison  St. 
Moktbeat.  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70, 000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  a 
obtained  under  any  conditions.  M 
Address  ^ 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


P 


ATENTS. 


PACE  i  DURAND, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 

Adams    Ex.  Bldg.,  186  Dearborn  St., 

CHICAGO,  ILL. 


FlFfiTRIfiAl      Thousands   are    success 
kUL.ui  muni.    fui  andgaimngbetterpo 
CUrWUrtTDIilP  siEions  and  salaries  study- 
LNulllttnUlu  in-  at  home  by  our  mail 
system.    We  teach  Elec- 
TAIIRHT  trical  Engineering,   aieehani 
imuuiii  cal  Engineering,  Mechanical 
nv  I1III    Drawing.  Machine  Design. 
DT  MAIL  Electro -Therapeu  tics,  Sbort 
Popular  Electrical  Course, 
etc..  by  mail.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi- 
neer lost.,  Dcpl.  K,  240-2  W.  23d  St..  New  *  ork. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
1 5  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


HAfiVARD  I'XIVERSITY. 

Lawrence  Scientific  School. 

Twelve  departments  of  study  leading  to  the  de- 
gree of  Bachelor  of  Science.  (.  ivil  Engineering, 
Electrical  Engineering,  Mechanical  Engineering, 
Mining  and  Metallurgy,  Architecture,  Landscape 
Architecture,  Chemistry.  Geology.  Biology,  An- 
atomy and  Physiology,  For  Teachers  of  Science 
and  General  Science. 

For  Descriptive  Pamphlet  apply  to 

J.  L.  Ii'tvE,  Secretary,  Cambridge,  Mass. 
N.  S  SHALER,  Dean. 


STEREOPT  CONS 


MAGIC    LANTERNS    ™«    SLIDES      «R* 
CONDENSED    CATALOGUE    FREE  \W 

RILEY  BROS.  15  BEEKMAN  5T.  NEW  YORK.11/ 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706, 707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


™I  BOWERS 

MANUFACTURING  COMPANY, 

MOOADORE.  OHIO. 

aannfacturerg  of  Vitrified.  Clay .  Elect  He- 
al Wiring:  Tabes,  Knobs,  Cleat*  and 
Clfty  Specialties.  Prices  and.  Samples 
cheerfully  tarnished. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.CORP. 

27  W.  MONROE  ST..  CHICAGO. 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


BEC*ER 
roTHERS 


39-43 

W.  WASHINGTON  ST., 

CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Brushes 

for  Dynamos 

and  Motors. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co* 


WORKS    AT 

TRENTON,  N.  J. 


Roth   Motors  and  Generators. 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Go. 


MANUFACTURERS, 
5  86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  S.  A. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICACO. 


SOMETHING^NOTHING. 

On  Jan.  31  we  deposited  with  MR.  LOW,  editor  of  "POWER,"  an  INDICATOR  with  the 
number  covered  by  a  plate  soldered  on.  On  June  ISth  he  will  award  the  instrument  or 
$40  IN  GOLD,  as  may  be  preferred,  to  the  person  guessing  nearest  to  the  number.  CUT 
OFF  the  label  from  END  of  Eureka  Packing  Box,  with  weight  figures  showing.  For 
every  5  pounds  a  guess — and  as  a  pointer  guess  between  3.300  and  4,000.  Two  other 
prizes,  a  WILLIS  PLANIMETER  or  $10  IN  COLD,  and  REDUCING  WHEEL  or  $7.50  IN  GOLD. 
If  you  have  not  tried  EUREKA,  do  so  at  ouce.    You  will  be  pleased  and  may  win  a  prize. 

JAS.  L.  ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 
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Generator  Wanted. 

Second-hand  A.  C.  Generator  and  exciter, 
2,000  volts,  60  cycles.  Not  less  than 
60  K.  W.     Must  be  in  first-class  order. 

White  Hall  Electric  Co., 

White  Hall,  III. 
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CITY  SAL.ESMAX,  BY 

MARTIN  J.  INSULL  CO., 

IQI2  MonaJnock  Block,  Chicago. 


FOR  SALE. 

Two  60-light,  2,000  C.  P.    Wood  Arc  Dy- 
namos. 
One  100  Kw.  Wood  Alternator,  125  cycles, 
1,050  volts,   with  exciter,     instruments, 
marble  switchboard,  etc. 
1  to  Wood  double  carbon  arc  lamps. 
15.000  lbs.  of  copper  wire.  No.  12  to  No.  2. 
2,000-light    in    capacity    transformer,    "S 

E.,"  "Stanley." 
Two  ioxi6automaticBall&  Wood  engines, 
Two  100  H.  P.  Boilers. 

This  machinery  was  installed  two  years 
ago  and  is  for  sale  cheap,  to  make  room  for 
a  municipal  plant.  This  is  your  oppor- 
tunity for  a  bargain.  Possession  can  be 
had  of  any  or  all  parts  of  apparatus  July 
5.  1900, 

OWEXSBORO  ELECTRIC  CO., 

Owensboro,  Ky, 


WE    BUY 

AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO.. 

250  Washington  St. 

Newark,  N.  J. 

FOR    8AL,B. 

The  entire  electrical  plant  used  in  light- 
ing the  city  of  Frankfort,  Ind.,  consisting  of: 
Two  50-lt. ,  2,000  c.  p.  Standard  Arc  ma- 
chines. 
One  700-lt.  T.-H.  Alternator,  iooo  to  ioo. 
Two  25-lt.,  2,000  c.  p. T.-H.  Arc  machines. 
Two  A.  L.  Ide  &  Sons  Ideal  high-speed  en- 
gines, 125  and  150  h.  p. 
One   hundred    2,000  c.  p.   Standard    Arc 
lamps,  all  in  first-class  condition  and    in 
shape  for  immediate  use. 
Three  90  h.  p.  tubular  boilers. 
Boiler  feed  pump,  belting, switchboard,  etc. 
For  further  information  concerning  this 
plant  call  on  or  address 
The  Indiana  Natural  &  Illuminating  Gas   Co., 
H.  D.  Natcher.  Supt. 


PROPOSALS  FOK  TELEPHONE 
INSTRUMENTS. 

Office  of  City  Electrician,  City  Hall, 
Chicago,  III  ,  April  25,  1900. 

Scaled  proposals  will  be  received  at  the 
of  the  City  Electrician  until  11 
a.  in..  Monday,  May  7.  1000,  for  furnish- 
ing the  Department  of  Electricity  with 
1.500,  more  or  less,  transmitters  and  re- 
ceivers,  a-  per  specifications  on  file  in  the 
of  said  official. 

Proposals  must  be  made  out  upon 
blanks  furnished  by  said  official,  and  be 
addressed  "City  Electrician,  Chicago, 
111.."  and  endorsed  "Proposals  for  Tele- 
phone Instruments." 

Each  proposal  must  be  accompanied 
with  ten  per  cent,  of  the  amount  of  said 
proposal  in  money,  or  a  certified  check 
for  the  same  amount  on  some  responsible 
bank  doing  business  in  the  city  of  Chi- 
cago, which  check  must  be  made  payable 
to  the  City  Electrician.  This  deposit  will 
be  forfeited  to  the  city  of  Chicago  as 
liquidated  damages,  unkss  the  contract 
shall  be  executed  by  the  party  to  whom 
awarded  within  five  (5)  days  from  date 
1  >f  award. 

Xo  proposal  will  be  considered  unless 
the  party  offering  the  same  shall  furnish 
evidence  satisfactory  to  the  City  Elec- 
trician of  his  or  their  ability,  and  that  he 
or  the\-  have  the  necessary  pecuniary  re- 
sources to  fulfill  the  contract  should  the 
same  he  awarded  to  him  or  them. 

The  City  Electrician  reserves  the  right 
to  accept  proposals  for  the  whole  or  any 
portion  of  said  items,  or  to  reject  any  or 
all  proposals,  as  may  be  deemed  by  him 
to  be  for  the  best  interests  of  the  city  of 
Chicago. 

Companies  or  firms  bidding  must  give 
individual  names,  as  well  as  names  of 
companies  or  firms,  with  addresses. 

EDWARD  B.  ELLICOTT, 
City  Electrician. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 


JIANCFACTCRKD    BY 


THE  &TILWELL-BIERCE  &  SMITH-VAILE  CO, 

257  LEHMAN  ST  ,  OAVTON,  OHIO,  U.  S.  A. 
Selling  Agents:    Risdon  Jron  Works.  San  Francisco,  Cal. 
C.  It.  Hoothe  .*  Co..  Los  Angeles,  Cal. 


GENERATORS  WANTED. 

Good  second-hand  5O0-volt,M.  P, .Direct- 
current,  Belted  Generators  of  any  standard 
make.     One  150  K,  W.     One  200  K.  W. 

STAR  ELECTRIC  CO.,  Dubuque,  Iowa. 


ARTHUR  PENNELL, 

Mechanical  Engineer. 

Specialty.  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

100  West  Ninth  St.,    KANSAS   CITY,    J10. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  nonadnock  Bldg.,  -    Chicago. 


WANTED. 

To  buy  an  electric-light  plant,  not  to  cost 
over  825.000  cash.  Address  "BUYER,1  care 
Western  Electrician,  510  Marquette  Uuiliing, 
Chicago. 


Power  Generators  For  Sale 
At  a  Bargain. 

Special  fof  Street  Railway  Work.  Two  M.  P. 
Generators,  175  h.  p.  each.  Speed,  550  revolu- 
tions tor  550  volts.  Address  F.  A.  BAUX, 
1002, 138  Washington  Street.  Chicago. 


-Si  The 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.A. 

Manufacturer  ot  Mast  Arms, Pole  and 
Swinging  Hoods,  House  I!  rackets  and 
other  Specialties  for  Construction 
Work.—  Catalogue  and  Prices  fur- 
nished on  application.- 


IVAIITCn  FOR  SPOT  cash 

^V    U  IV  I    BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 

■■    ■■■■■     I     ■■  mm  Freight  Paid  and  Highest  Prices  Guaranteed, 

CEO.F.SCHWALMCO.,       -      HARRISON,  N.  J. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Gibhs  M.  P. 

50  light  0.  &  C. 

75  light  National. 
100  light  Crocker-Wheeler. 
176  light  Bernard. 
175  light  T  -IT. 
300  light  United  States. 
400  light  Edison. 
550  light  Eddv  M.  P. 


550  light  Edison. 
soo  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
M  h.  p.  Sprague. 
H  h.  p.  ('rocker- Wheeler. 
1  h.  p.  Sprague. 
1  h.  p.  Kockford. 
I  ,»j  h.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


%  h.p.  C.  &C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Roche. 
7%  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
I  30  h.  p.  Edison. 


50  h.  p.  T.-H. 

500  VOLT  MOTORS. 

1  h.p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17V.  h.  p.  Gibbs  M.  P. 
30  h.  p.  Edison. 
GO  h.  p.  E'dison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

0  h.  p.  National. 

7!4  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
>2  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST..  CHICAGO  ILL. 


Alternating  Generators. 

i    350-llght  Thomson-Houston,  A.  Is. 

1  600-IIght  Bain,  30  K.   \V.,  self-oiler. 

2  600-Jlgnl  Thomson-Houston,    a.   6. 

1    600-light  Thomson-Houston,     30     K.     w., 
two-phase 
650-llgh.t  Thomson-Houston,   A.  35,  s.  o. 

i  750-llght  Westlnghouse,  self-oilers,  37Vs 
K.   W. 

l    750-litri.r  National,  m«i  roll  - 

1  900-llght  Westlnghous  •.  self-oiler,  IS  K 
\V.,  latest  type. 

1  soo-llght.  BO  cycle  Westlnghouse,  15  K.  W., 
self-oiler,  with  toothed  arma- 
ture. 

1  lOOMIght  Wood,  50  K.  W.,  self-oiler, 
toothed  nrmature. 

!  [200-llght  National,  self-oiler,  wltl itued 

armature  (new). 

1  1200-lighl  Westlnghouse,  co  K.  w.,  self- 
oller,  toothed  armature,  latest 
type. 

1  2000-llght  Thomson-Houston,    ion    K.    w., 

self-ollcr,    new    toothed    arma- 
ture. 

2  3000-llght  Wi-stlnglmusc,    150    K.    W.,    self 

oilers,   wiiti   toothed   armature. 

2  WOO-llu'iit  Westlnghouse,       "■'»'       K.       W., 

toothed  armatnre. 

220-Volt  Motors. 

3  l     u.  I'.  IM.h.  uelf-ollers. 

1  1     II.  P.  Edison,    ',   K.  \v..  self-oiler. 

2  i     ii.  p.  i.   .    i    ,  ai  n    self-oiler,  M.  p. 
i    I'll,  p.  Holtsser  Cabot,  self  oil)  r. 

i    2      ii    p.  Beldlng,   M,  P. 
i    ::      n.  P.  Crocker- Wheeler,  self-oiler,  slow 
Bpced. 
II.  I'.  Gen.  I-:i.<'..  type  I.  B.,  self-oiler, 
it.  I'.  General    Electric,    type    I.    u., 

slow  speed,  new,  self-ollcr. 
ii.  p.  T.  ii  .     .11  oiler, 

ii    i '.  '  ... ...     k>w     i i.   -.  ii  -ii  i  - 

II.  p.  Akron,  self-oiler. 
II.  r.  1    ii  ,     -ii  oiler. 
II.  P.  i;. ...   electric,   M   P.,  -■  If-oilcr 
II,  1'.  westlnghouse,    Belf-oller 
_  II.  I'.  Ft.  Wayne  Jenney. 
ft  ii    P.  i v,  self  oiler. 

3  7%  H.  P.   I.li .Ii  ..Hers. 

i  12     II.  P.  T.-H.,  sell  oiler. 

I  1"       II,    I'.  Kpnicue. 

l  13     11.  P,  Sprague,   self-oiler. 

1  15     IT.  I'.  Westlnghouse,  self-oiler, 

i  ir,     ii,  p.  Card,  M.  P.,  self-oiler,  new,  b.s. 


1  3 

I  :: 

1  3 

2  :: 
1  :, 
1  r. 
l  :, 
i  r. 
l 
1 


REGORYI 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


220-Y'ok  Motors— Continued. 

1  10     II.  P.  Crocker-Whoi  in-    elevator    i 

tor,  wiili  controller. 
1  60     II.  V.  Edison,   self-oiler,  46  K.  W. 
i  75     II.  P.  Edison,  self-oiler,  60  K.  W. 


1    1     II.  P. 

1  1     II.  P. 

2  I       II.    P. 


1 
1    in 

1    II. 

1  is 

2  i- 


1      II.  I' 

i     ii.  r, 

:;     n.  p 

:i     II.  P. 

::     II.  P 

::     II.  I'. 

9h  II-  I' 

"  II.  I' 

II.  I- 

II.  V 

II.  I' 

II.  IV 


1  20 

2  2" 
1  25 

i  :;.. 

i  SO 

1  ,'iu 

l  :::, 

1  HI 

1  I" 


ii  i 

II.  1 

li  i 

n  I 

II.  l 

li.  l 

n.  P 

n.  r 

ii  i 


Soo-Volt  Motors. 

Jenney,  self-oiler. 

Eddy,  self-oiler. 

Crocker-Wheeler,         self-i 
slow  speed. 
,  C.   &   i '..   self-oiler. 

' ' lerclul,    self-oilers, 

Toledo,   self-oiler. 

Hobart,  self-oiler. 
.  Jenney,  self-oiler. 

Tl snii-l  I.. list. .11. 

Rockford,  Iv :Iad,  ^  df-oli 

T.  II..   :.   K.   W. 

i  lommcrcial,  self-oiler. 
.  i',    i-   C,  self-oiler. 
Edison,    new   armature. 
1 1    .\:  C.,  sclf-i  Hers,  new   . 

ture. 
i  lommerclal,  self-oiler. 
Card,  self-oilers. 
Mauler,   ring  type,   new   a 
i  lomnn  rclal,  self-oiler. 
'I.  II..  self-oiler. 
K.lison,  2.1  K.  W.,  sell  olle 
Jenney,  self-oiler, 
Jenney,   self-oiler. 
Mather,  self-ollcr. 


Arc  Dynamos. 


Arc  Dynamos— Continued. 


25-light  2000  C.  1' 

30-lighl  2000  C  1' 

30-iight  2000  C.  r 

35-llgllt  2000  ('.  1' 

35-llght  2niKi  C.  r 

40-lighl  2u P 

40-Ughl  2000  I'.  I' 

45-lIghl  12ii'l  ('.  I' 

45-lighi  12 1' 

50-llght  2000  C.  1' 

50-lighl  1200  C.  I' 

50-llght  12IIU  ('.  1' 

50-llght  2 I' 

50-llght  2IIIIH  C.  I' 

60-lighl  21100  ('.  I' 

60-lighl  20IHI  C.  1' 

60-llghl  2111m  c.  r 

65-Iighl  20110  c.  I' 


T.-H.. 
Wesle 
Brush 
T.-H., 
T.-H., 
Wood, 
W 


ring  armature 
■n   Electric,  s. 
No.  7. 
L.  D.  2. 
ring  armature 

X...    7. 

Electric, 


1  75-lighl  2000  t'.  1'. 
::  125. light  12HU  i'.  r 


T.-H.,    M.   12. 
Brush,    No.    7. 
Excelsior,  latesl  type 
Standard. 
T.-H.,   L.  P.  12. 
T.-H.,   M.  1 1    2. 
Brush,   No.    "i.. 
Western  Electric,  s. 
Wesl  inghouse. 

\V I.    N.i.    S. 

Brush,   No.  s,  newly  I 
wound,   extra  fine. 
Westlnghouse,   s.   o. 
Excelsior,    latest    tyr. 
self-oilers. 


1    20-llghl  2000  ''.  P,  Wi  stern    Electric. 
i    2',  llgbl  2"""  i'.  P.  T.-H.,    imll   armature. 


no-Volt  Incandescent  Dynamos. 

12-llghl  Hartley,  M.  P.,  self-oiler. 

35-Ilghl  Duplex,  75  volt,  self-oiler. 

50-lighl  Bain,  self-ollcr. 

55-lighl   IMIson. 

75-lighl  Eddy,  self-oiler. 

75-llghl  Gon.  Elec.,  self-oiler,  type  I.  B. 

80-llghl  W 1.  self-oiler. 

90-llghl  Westlnghouse. 
lofi-llglit  O.  &  C. 
160-llghl  Rockford. 


i  to- Volt  Incandescent  Dynamos — 
Continued. 

1  200-Iight  Howard,  oil  cup. 

1  250-Iight  Commercial,  self-oiler,  compound. 

1  260-Jight  Noli. null,    self-oiler,   compound. 

1  300-light  Looniis. 

1  300-light  Eickmeyer. 

1  340-light  Edrlv,    solf-oiler,    compound. 

1  350-llght  Columbian,   M.   P.,   self-ollcr. 

2  350-light  Hawkeye,  comp.  wound. 

1  350-light  Jenney,  self-oiler,  compound,  new 
iii'iiiixt  ure. 

1  350-light  National,    solf-oiler,    compound. 

2  350-light  Edison,  20  K.   W„  self-oilers. 

1    360-liglit  Rockford,  self-oiler,  compound. 

1    4110-light  Wood.    M.    P.,    self-oiler. 

1   lao-light  Rockford,  self-oiler. 

1    540-light  Edison,  30  K.  W.,  oil  cup. 

5    540-light  Edison,  30  K.  W.,  self-oilers. 

1  600-light  E.  ,il  C,  slow  speed,  M.  1'..  self- 
ollcr. 

1    600-light  Eickmeyer. 

1    800-light  Rockford,    sell-oiler,    new    ar't. 

1    800-light  Edison.   15  K.  W.,   self-oilers. 

1  1850-Iight  Waddell-Entz,  SO  K.  W.,  M.  r., 
for  direct  connection. 


220-Volt  Generators. 

1    7  K.  W.  Ft.   Wayne  Jenney. 

1  hi  K.  w.  T.-H.,  self-oiler. 

1 12  K.  W.  Westlnghouse,    self-ollcr,    u-tt 

type. 
1  -15  K.  W.  Edison,   self-oiler,    now   arm'!. 
1  00  K.  W.  Edlsoh,    self-oiler,    compound. 


500-Volt  Generators. 


K.  W.  Comme 
K.  W.  T.-H.,  1 
K.  W.  Edison, 
K.  W.  Jenney, 
K.  W.  Jenuey, 


W.   Miilher 


I  K.  W. 
K.  W. 


Eilis.i 11 

Sprng 
Edlsoi 

Wesli 
Cruel; 

..Mel 

Commercial, 
pound,  M.  I' 


rial,    self-oiler. 

■If  oiler,   D.   25,   conip'd. 

self-oilcr. 

self-oiler. 

self-oiler. 

self-ollcr. 

ooinpoond,  self-oilers. 


in't.,    self-oiler. 
lompound,  self-oiler. 
,   M.   I\,  self-oiler, 
lcr,     M.     P.,    self- 


self-oiler,       coin- 
new  armature. 


•-W1 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 


NOTICE—  All  mscbloet  are  •dually  In  Mock  renly  lor  prompt  delivery.    All  macbloca  are  fuaiaileel.     Wrlle  lor  psrllcalani  an*  und  lor  MONTHLY  BAROAIN  SHEET,  wllb  net  caib  price. 


April  28,   19OO 


WESTERN   ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

257.Lehman  Street,  DAYTON,  OHIO. 


FRED  H.  ALDEN,  Pies.  J.  GEISEKOWIOH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTUHEBS     OF" 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 

DURABLE. 

EFFICIENT. 

No  plumber  is  required  to  install  this 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


^OIR  STUDENTS^ 

SUCCEED 


INCREASED  SAURY. 

I  was  getting1  $30  a  month  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
four  Civil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
f8?  per  month,  and  can  truth- 
fully say  that  I  owe  my  success 
to  correspondence  instruction. 
R.G.  E.LLIOTT, 

Danneroora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  l»eing  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  lam  now- chief 
engineer  for  I  .S.  &  T.  Elkinton. 
Philadelphia",  Pa. 

WM.  R.  HORNER, 

Philadelphia,  Pa. 


SIZ  to  $70,  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

Tn  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy,  Steam.  Mechanical, 

and  Civil  Engineering. 

Established  1891.  Capital,  $1,500,000. 

Se/tdfor  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Box  1002,  Scraaton,  Peona. 


NOW 


Desk  and  Ceiling  Fans,  1900  Models. 

Kf«.      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehonse,  136  liberty  Street,  gew  York  City. 

~~~~~^~  A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 


no  volt 

Incandescent 
Dynamos. 

Arc  Dynamos . . 
Alternators  .  . . 

Generators .  .  . 

Motors  .... 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  U.  S.     1  250  Light  TJ.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne- Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne-Wood.  35  Light,  1.200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,000  0.  P.— 1  W.  E.,30  Light,  2,000  C.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 
2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW.,  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW„  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and  500  Volts  In   sizes  from  1-6  H.  P.  to 
150  H.  P. 

CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.,  ^SSJSSG. 


Th»  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  1 1  7  East  1 3 1st  St..  H.  Y. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-1 7  Cortlandl  St.,  Now  York. 


nmiipuce-J        CHICAGO: 
BRANCHES. -j  320  D„rtlorn  St 


BOSTON: 
134  Congrats  St 


SAN  FRANCISCO: 

71  Flood  Bulldlrv, 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

CHICAGO,  ILL 


Bl'UO  SCHUMACHER,  Prest. 

J.  A.  ARUOGAST,  Vlce-I'resl. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICACO  OFFICE, 
1015  Monadnock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Garl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


FOR  AUTOMOBILES 

AND  GASOLINE  LAUNCHES 
USE  THE   EDISON   LALANDE    BATTERIES. 


LIGHT 
WEIGHT 

AND 
LIQUID 
TIGHT. 


CONSTANT 

CURRENT 

AND 

NO    WASTE 
WHEN    IDLE. 


FULL     LESCRIPTiON    IN    BOOKLET    NO.    4. 

EDISON   MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON,    PROPRIETOR. 


135  FIFTH  AVENUE,   NEW  YORK. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and    Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I900  CATALOCUE. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS.     ' 

All  parts  subject  lo  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,   U.  S.  A. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

GABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  8.  A. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL-STYLE  TELEPHONE 

APPARATUS 


FOB    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OFFICE.  No.  1200  9IONADNOCK  BUILDING. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert}  St.,  NEW  YORK  CITY. 


.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  (Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
efficiency  of  our  apparatus  to  be  of  the  highest  grads 
and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  our 
patrons  on  alleged  Infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  SO 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


Automatic  Lightning  Arrester. 


Positive  proteotion  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  (use  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  (or  individual  'phones,  and 
in  cabinets  lor  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
aid  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 
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'NOT  HOW  CHEAP  BUT  HOW  COODTO 


HAND  M1CROTELEPHONE       SWEDISH  DESK  SET 


with  contact  fastenings.  A  complete 
telephone  within  itself,  so  far  as  talk- 
ing and  receiving  is  concerned.  It 
is  Light,  Convenient  and  Handy  to 
use. 

Ericsson  products  are  imitated  by 
many,  equaled  by  none. 

SINGLE  OR  DOUBLE  CONTACT. 


Gives  you  the  luxury  of  telephoning. 
Brings  your  correspondent  to  your 
elbow.  Has  a  combined  transmitter 
and  receiver,  and  a  cut-out  which 
prevents  office  conversations  being 
overheard.  Rings  through  25,000 
ohms. 


McFELL   ELECTRIC    CO., 

204  DEARBORN    ST.,  CHICAGO, 

Western  Distributing  Agents. 


The  handsomest  desk  set 
ever  produced.  It  is  a  com- 
plete instrument,  with  gen- 
erator and  bells. 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombangh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  In  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble- 


Showing  Manner  of  Securing. 
Descriptive  Circular  and  Testimonials  on  Request 
Correspondence  Invited. 

Manufactured    pUjyp    J^y^     •■»"«■  OH*. 


3  Hi  to  6  In.  Diameter. 


The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;  it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Ind. 


'AMERICAN' 


ARE  THE   BEST.    Sand  for  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

[st'o  less.  174'S.  Clinton  St.,  Chicago,  Ml, 


pp  mm  toifflftJMfi 
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PERSONALLY  CONDUCTED 

TOURIST  PARTIES  TO 

California 


If  you  are  going  to  California  and  wish 
to  save  expense,  yet  travel  in  safety  and 
comfort,  investigate  these  "once-a-week 
parties."  They  leave  every  Wednesday 
from  hoth  Chicago  and  St.  Louis,  joining 
at  Denver.  Then  past  the  grandest  scenery 
in  the  world,  over  the  Denver  &  Rio  Grande 
Railroad.  A  few  hours'  stop  to  see  Salt 
Lake  City,  and  on  via  Ogden  and  the 
Southern  Pacific  Railway.  A  special  agent 
is  in  charge  of  each  party,  and  the  cars  are 
comfortahle  and  exquisitely  clean.  Write 
for  a  folder  giving  full  particulars  and  send 
6  cents  in  postage  for  our  beautifully  illus- 
trated book  on  California.  It  is  a  work  of  art. 
P.  S.  EUSTIS,  Gen'l  Pass'r  Agt. ,  C.  B.  &  Q.  R.  R. 
CHICAGO,  ILL. 


PRACTICAL  ELECTRICITY 

PRICE,  $2.00   PREPAID. 

287  Pages.      427  Questions  and  Answers.     95 Illustrations.     20  Tables  (all  that's  required)- 
Size,  6x4%.  Inches.    Flexible  Blading.    Set  In  a  good,  readable  size  type. 

XS  a  SCHOOL  for  the  beginner  and  a  VALUABLE  REFERENCE  for  Lhe  Electrical  Engineer.  If  you 
x  are  willing  to  study  carefully  the  nineteen  chapters,  and  work  out  correctlythe  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  given  in  back  of  book" to  verify  your  own 
answers,  you  (whether  you  are  the  college  student,  the  ambitious  young  man,  the*  stationary 
engineer,  the  motorman.  or  anyone  else  whom  the  study  of  electricity  would  benefit)  will  have 
a  knowledge  of  electricity  which  you  could  not  acquire" from  any  other  source  for  ten  times  the 
cost  of  this  little  book. 

Table 


Chapter. 
I— Wiring. 

II— Electric  Batteries,  Electric  Plating. 
Ill — Magnetism. 
IV— The  Magnetic  Circuit. 
V— Magnetic  Traction. 
VI— Magnetic  Leakage. 
VII— Energy    iu    Electric    Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag 

netizing  Coils, 
IX— Calculation  of  EMF's  in  Electric  Ma- 
chines. 
X— Counter  EMF. 


of    Su  bjoctB. 
Chapter. 

XI— Hysteresis  and  Eddy  Currents. 

XII— Armature  Reaction. 

XIII— Sparking. 

XIV — Winding  of  Dynamos  and  Motors. 

XV — Proper  Method  of  Connecting  Dyna- 
mos and  Motors— Self  Excitation. 

XVI— Diseases  of  Dynamos  and  Motors, 
Their  Symptoms  and  How  to  Cure 
Them. 

XVII— Arc  and  Incandescent  Lamps. 

XVIII— Measuring  Instruments. 

XIX— Alternating  Current. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


McINTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  lor  HARD-ORAWN  COPPER 

WIRE,  all  si!CS.     FUSED  WIRE,  FUSED 

LINKS  and  STRIPS. 

THEC.  MclNTIRE  CO.,  13  &  15  Franklin  St., 

NEWARK,    N.  J. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


GREGORY 


Distributing  Circle 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 

HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.    of 
Ko.36  single  si  Ik-covered  wire  will  cost  you 

I243netat50,  io.  10, 5  off  list;  and  there  is 
sufficient  wire  on  these  28  spools  to  wind 
1,000  500-ohm  tridging-beU  magnets.  Tour 
winding  labor  will  cost  you  at  least  85 
additional,  making  a  total  cost  of  yonr 
own  1,000  magnets  finished  at  factory,  *2i8. 


The  above  bos  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  13  made 
up  of  No.  36  wire,  BOO  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  $218.70  net.  This 
Is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  IT  BY  MACHINERY 
I387I»ST.  JERSEY  C/TYM  c&fgJ&WoNE* 


FOR 

POLE 
TOP. 


Patent 
Pending. 


INVESTIGATE 

ITS 

MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  fsr  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THER1EN  TOOL  WORKS, 

Minneapolis,  Minn. 
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U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
Battery"  In  E.  M.  F.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  Imitations.  Sew  Catalogue  for  the  asking. 
WILLIAM    ROCHE 

INVENTOR    AND    SOU    M1HWMCTUHM 

42  VESEY   STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


CORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evef 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAIfl:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fames;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
2£°  below  zero;  economic  val- 
ue so  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  l  cell,  800 
ampere  hours;  for  No.  •  e-c'l, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  f& 
volt.    Send  (or  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 

504  Broadway,  Sew  York. 

Western  Representative, 

Geo.  W.  Patterson,  141  Clinton  S'reet.  Chicago,  III. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet:  "Information for  Inventors," 

free.  Specialty:  Electricallnventlons. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  /£  Copper  Country 


.*£>  CALUMET 

•/HANCOCK 

c\ HOUGHTON 

•Vl-anse 

■fVNestoiia 

champion  "a 
republic! 

X 

'ft°N  MOUNTAIN 

Wausaukee 

ELLIS  JC.I 

zl 

^&  menominee" 
^Sarinette 

OCONTO  JC*. 

^  OCONTO 

M 

ORE  EN  BAY 

■ 

Bllbert  Jc 

Plymouth 

> 
c 
r 

MILWAUKEE 

. 

\ 
ICHICAGO 

THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 
City  Ticket  Office,  93  Adams  St. 


MONDN  ROUTE 


is  rue  direct  line- 
between 

CHICAGO, 

INDIANAPOLIS, 
CINCINNATI 

AND 

LOUISVILLE 

CITY  OFFICE  232  CLARK  ST., 
~-^a=r^>  Chicago. 


Kokomo  Telephones  tori  900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  we  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


SMALL  SPRINGS 

OF   FVERV   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

isrwusutr,  Hsy  BRfSTOL,    CONN.,    U.S.A. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  long;  fuse,  superior 
In  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  High  Grade  in  Every  Respect 

MIAJIUS  ELECTRIC  CO.,  -   Mianvs,  Conn. 


Send  Us  One  Dollar. 

Cut  this  ad.  out  and  send  it  to  us  with  one  dollar  and  we 
will  forward  you  this  $10.00  Dictionary,  subject  to  examination. 
You  can  examine  it  at  your  nearest  express  office  and  if  found  abso- 
lutely the  grandest  bargain  ever  heard  of  and  a  better  dic- 
tionary than  you  have  yet  seen,  pay  the  express  agent  93.95 
and  chargeB  and  take  the  book.  This  Dictionary  contains  25,000 
more  words,  phrases  and  definitions  than  are  to  be  found  in 
Webster's  International  Dictionary.  It  is  the  latest  Dictionary 
published,  contains  fully  46,000  more  words  than  Webster's  and 
Worcester's  latest  Unabridged  Dictionaries  and  has  250  more 
pages  than  WEBSTER'S  INTERNATIONAL  DICTIONARY.  The 
arrangement  is  superior,  the  reference  is  exact  and  it  is  absolutely 
the  cheapest  high  grade,  up-to-date  Dictionary  on  the  market.  Re- 
member this  Dictionary  is  printed  on  flrst-clasa  paper  made  expressly 
for  this  book,  f*om  clear  type  and  is  handsomely  bound  in  FULL 
LIBRARY  SHEEP,  marbled  edges,  indexed  for  only  $4.95.  As  a 
reference  this  Dictionary  has  ABSOLUTELY  NO  EQUAL.  Send  your 
order  NOW.  Illustrated  catalogue  of  books  at  special  prices,  FREE. 
Address, 

THE  WERNER  COMPANY, 


publishers  and  Manufacturers. 


Akron,  Ohio. 


"The  Recognized  Authority  on  Wiring  and  Construction.' 


The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  this  year's  edition  ol  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHING,  Jr.,  A.  I.E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

by  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Collets  and  Schools. 

By  over  27,(I0U  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  If  referred  to -before  wiring  will  prevent 
disputes. 


Flexible  Leather  Cover  (pocket  size),  $  1 .00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishing  Co., 

510  Marquette  Building,  -  -  CHICAGO,  ILL. 


TO  BE 


UPTODATE 


intheequipment 
of    your    Tele- 
phone exchange 
is  of  vital   im- 
portance to  its 
success. 
We  can  supply 
EVERYTHING 
USED  WITH 
TELEPHONES. 

No  order  too 
small  for  atten- 
tion or  too  large 
for  our  capacity. 
Rapid  deliveries 
our  rule,  and 
each  order  filled 
with  care.  Large 
stocks  always  on 
band. 

Telephones, 
every  style  and 
grade.  Long  and 
short  hack- 
boards.  Elegant 
finish  and  design.  Prices  that  will  suit.  Hard 
rubber  receivers.  Oak  or  walnut  woodwork. 
New  ideas  In  magneto  bella.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts 
for  old  telephones.    Double-pole  receivers. 

Electricians1  tools.  Lightning  arresters,  car- 
bon and  fuse.  Extension  bells— standard  and 
bridging,  circuit  closers.  Transmitters  of  vari- 
ous styles.  Repeating  colls,  Induction  colls, 
construction  material  of  all  kinds. 

Write  for  Catalogue. 

CENTRAL  TELEPHONE  & 
ELECTRIC  CO., 

909  Market  STREET,  St.  LOUIS.  MO. 


OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  lu 
handling.  All  kinds  of  Fuse  Llnka  and  Tele- 
phone  Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Broadway,  New  York.    1S4  Lake  St.,  Chicago. 


ESTABLISHED     1000. 

NOTICE  I 

The  old  original 

0.  A.  KUSEL 

TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 
ST.  LOUIS,  MO. 


Tbeoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  In 
the  West.  "Write 
forcatalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Designers  and   Builders    of  Complete    Electric  Power  Plants. 
Owners  of  Patents  Covering  the 

"ARNOLD    SYSTEM" 

of  Power  station  Construction.     Manufacturers  of  the  "ARNOLD" 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


JEFFREY  si  CHAINS 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO 
COLUMBUS,OHIO. 


SEND  FOR  LIST  OF 

-ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY.  m.ro'SKVKdo.   CHICAGO. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming;,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  C0.s  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &.  Co., 

85  Queen  Victoria  Street,  London,  England. 


>  J  Highest  Grade  Imported 
The  Acme  of  Perfection, 

WRITE  FOR  PRICES  AND  SAMPLES. 

SCHIFF,  JORDAN  &  CO., 

232  Greenwich  St.,  New  York. 


No.  702,  10  Amp.  D.  P. 


THE 


Has  ample  carrying  capacity. 


I--ANP-I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it. 


HARTA^t-JEGLrMAN 


&&  HIGH  ST.,  HARTFORD, 


IMN. 


_  ___  * 

^V^Toi^tli  Having!        I 

STEVENS'  I 

MECHANICALCATECHISM  j 

PRACTICAL  KNOWLEDGE 

FOB  ^ 

Stationary  and  Ilarlne  Engineers,  Firemen,  Electricians,  notormen,  Ice 
Machine  Men  and  Mechanics  In  General. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Questions  and  Answers 

for  Civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER.  STEAM,  COMBUSTION.  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEM'S,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS, MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.    240  Illustrations. 


»f  .OO.     Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  Bldg.,  Chicago. 
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JUSTOUT. 

A  MONEY  SAVER. 


THE  LATEST  ELECTRICAL  NOVELTY 
AT  A  POPULAR  PRICE. 


Electric  Time  Switch. 


CUT  1-8  SIZE. 


A  reliable  automatic  device  that  can  be  set  to  turn  lights  on  and  off  at  any 
time  required,  and  when  once  set  operates  continuously,  needing  no  more  attention 
than  to  wind  every  eight  days. 

A  SPLENDID  THING  FOR  SHOW  WINDOWS,  STORE  ROOMS, 
ADVERTISING  SIGNS,  BELLS,  MOTORS,  ETC. 

It  will  reduce  the  cost  of  show-window  lighting  over  75  per  cent.  Every 
merchant  that  uses  electricity  will  buy  one  when  he  is  shown  this  valuable  fea- 
ture, it  being  possible  to  save  the  cost  of  the  Switch  in  from  two  to  three  months. 

The  Time  Switch  is  operated  by  a  splendid  eight-day,  double-spring,  lever 
movement,  with  large  8-inch  dial,  attractive  nickel-plated  case,  and  well  worth 
the  price  as  a  time  clock  alone. 

WRITE   FOR   DESCRIPTIVE  CIRCULARS  AND   DISCOUNTS. 


PRICE,   10  AMPERES,  $10.00. 

OTHER  SIZES  TO  ORDER. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

10  and  12  N.  9th  St.,  ST.  LOUIS,  MO. 


* 
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Ball  Automatic  Engines. 


BuiitONLYny 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


(ALL  ENOINI 


'II 


•A.,  \J. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pot* 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet, 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 

IF  YOU  *  *  •  •  ^mrnmrn^. 

have  Majors  g  jp 

Ice  Receptacle  if* 

In  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 
RIGHT     TEJMPERATUHB 

to   r>ieii«ic. 

You  can  run  a  cooler  with  one-half  the  amount  of  Ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  ycur 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


I  reg.trade  marks   "[he  Phosphor  Bronze  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADELPr1IA. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS, WIRE, RODS.SHEETS, etc. 
'$JmftU3ume:'  —  DELTA   METAL  — 

X\  CASTINGS,  STAMPINGS  and  FORGINGS 

/dEUFa^  ORIGINAL  and  Sole  Makers  in  the  U.S. 


M'CORMICK    TURBINE. 

On  Tertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREflENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 


l5 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


'^^    "MANROSS"     '^ 

HAIR  SPRINGS 

FOR   ELECTRIC 

TlnG  AND  RECORDING 
GAUGES    STEAM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Sprmgs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestville,  Conn. 


Remember 
MAJOR'S 
RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 

il 


CHICAGO 


AND 

\LTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGOano  KANSAS  CITY, 

CHICAGO  and  ST.  LOUIS. 

CHICAGO  and  PEORIA, 

ST.LOUISandKANSASCITY. 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS. Ark.. DENVER.Colo 
v     TEXAS.  FLOR1DA.UTAH. 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pauipb- 
ete,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 

F-ROIVI     a    TO     200     H.     P. 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRON  WORKS  MFG.  GO 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog 
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Westinghouse 

Self-Cooling 
Transformers, 


.V.V.V.V.V.W.W.V.V.V.W. 


Self-Cooliog  Transformer. 


Self-Cooling  Transformer  in  Case. 


5  The  Design  of  Westinghouse   Transformer   Coils — 

S  Reduces  proportionately  tri£  strain  within  an  individual  coil, 

5  Reduces  the  potential  between  adjacent  layers. 

3  Provides  ample  radiating  facilities. 

::  Thoroughly  insulates  the  bent  part  of  coils. 

>  Gives  a  wide  range  in  E.  M.  F. 


J 


Westinghouse  Electric 

&  Manufacturing  Co., 

PITTSBURG,  PA. 
All   Principal   Cities  in  U.   S.   and   Canada. 


Incandescent 


Lamps, 


Sawyer-Man    Electric  Co., 


133D 

>.V.V.".V.V.V.' 


Allegheny,  Pa. 

All  Leading   Supply  Houses. 
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FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED) 


a 


WOOD"  AUTOMATIC  MOTOR  STARTER. 


APPROVED    BY    FIRE    UNDERWRITERS. 


* 

* 
» 
# 


A  new  apparatus,  combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  device's  required. 


It  is  so  constructed  that  the  power  may  be 
transferred  from  one  generator  to  an- 
other without  stopping  the  motor. 

Only  one  operating  magnet. 

No  contacts  to  corrode. 

No  short-circuiting  devices  used. 


4 
« 

i; 
i 


LARGK  HV/.F..    SWITCH  CLOSEI'. 

ABSOLUTELY  PROTECTS  YOUR  MOTOR.     EASILY  INSTALLED. 

SEND  FOR  BULLETIN. 


MA,N  OFFICE  AND  FACTOR      FORT     WAYNE,     INDIANA. 


The  Name 


Stamped  on  the  end  of  the_  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  aTguarantee  that  such  generator  is 
receiving  all  the  energy  the  .belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specifv  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 
lor  tbe  asking. 


Rockwnort  Sales  Department. 

330  South  Pennsylvania  Street. 

Indianapolis,  U.  S.  A. 
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189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUE6EL  &  MANGER, 

286  Graham  S'reet, 
BROOKLYN,  N.  Y. 


WHAT  HAVE  YOU  TO  MAKE? 
Our  Work   is   First-Clnss,    Prices  Rea- 
sonable. 

SPIES  &  COMPANY, 

87-80  «*.  V;>n   Buren  St  ,  Cluc.it-o,  III. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Steets, 

PHILADELPHIA,  PI. 

W*c  maim  fact  un-  Arc  a  nil  Incando 
-  and  Shaded  ol  uii  stmjH-s  in  1  tpal, 
Rougbed   mill    Colored.     Large 
Prompt  Miipment. 


General  Incandescent  Arc  Light  Co. 

I  ■ 


BRANCH  OFFICES   IN  ALL  LARCE  CITIES. 
572-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK. 

Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 

MARTIN  J.  INSULL  CO. 


CHICAGO    OFFICE— 
1012-13    NIONADNOCK 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheet*; 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO..     -     Wilmington,  Dfi 

The  Bossert  Electric  Construction  Go 

o MANUFACTURERS  OF o 

STEEL.  OUTLET  AND  JUNCTION  BOXES, 

OWITCHBOABDS,    PANEL    BOARDS,    SWITCHES,  ETC. 

UTIOA,     NEW     VOMK. 

nil □  CTflQIlPC  DATTCDV  BUCfKTATC  arf'  compact,  reliable  unci  guaranteed  to 
UUn  olunAUL  OAI  I  tril  nntUalAlo  give  satisfaction.  Write  iis  tor  particu- 
lars k  correct  Indicator  of  the  amount  of  current  being  consumod  l>y  the  motor,  protects  the 
motor  from  belog  overloided.  Reliable.  Fireproof.  Approved  by  lire  imJerwrltors.  send  for 
illustrated  Catalogue  Wand  discount  sheet 

THE  CUTLER-HAMMER  MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Stuitevant  Engineering  '-*>..  7B  Queen  Victoria  Street,  London,  England.  Agents  for  England  and    the    Con- 
tinent.   BasfnailA:  HiLlcs,  Yokohama,  Jtipan,  Agents  for  Japan. 

We  art  lie   Lirjest  and   Oldest  Exclusive  Manulaclurera   oi   Rheostats   In   the   World. 


.,%»,%V%«^*,,V%«.,^V 


GREENFIELD  FLEXIBLE  STEEL  ARMORED  CABLE.  | 

This  new  product,  of  importance  to  Architects,   Electrical  Engineers  <•. 

and  Contractors,  provides  the  ideal  method  of  J 

ELECTRICAL  WIRING. 

It  consists  of  ill*-*  highest  grade   of   wire  thoroughly    insulated    and    pro-  ^ 

from    atmospheric    influences,  and  armored  completely    to    insure  <•■ 

safety   from    mechanical   injury.      It  is  the   easiest  to   install.     Men  of  ^ 

national  reputation  have  pronounced  it   the  best  thine  of   the    kind    ever  <j. 

made.     It  is  illustrated  anil  described  in  Bulletin  03500. 


■ 


• 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:  827-531  West  34th  St.,  NEW  YORK. 


■■:■■■ - 


The  Argus  Lightning  Arrester. 

Aba  ■  lightning,    it  Interrupts  a  light  discharge 

and  does  Dot  ground  or  disable  the  line,    n  requires  do 
■i  iiaiiii  porcelain  and  has  no  Inflammable  material  about 

u.   'i  if  v  for  the  past  i\m>  years  and  doi  one  <-as<-  of  Iobs  by  Hk liming  or 

in  you  afford  to  be  without  them? 

The  Arena  Arrester  Inaurea  Absolute  Protection  to  Tele- 
graph. Telephone  liflir-p*,  Kxchangea  ami  Cable  Crossing*, 
It.  It.  Signal  Nj  «tem«.    Write  for  catalogue. 


i.*r.  1803. 


loe.  l&D-i. 


1  Black  Diamond  File  Works  & 

o» 

0> 

o» 
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*^  OVH  GOODS  ARE  OX  (SALE  IX  KVEBV  LEAIIiSti   HARDWARE  _ 

4l  STOKE  IN  TUB  UNITED  STATES  AND  CANADA.                      J-f>  . 

1  G.  &  H.  BARNETT  COMPANY,  g 

Jj  PHILADELPHIA,   PA.                        £ 


Twelve 
Medals 
Awarded  at 

International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


FOOTE,  PIERSON  &  CO., 


SOLE  MAIUFICMRERS, 
NEW  YJRK. 


^-fCfCf^Cf^CfCfCfCf^ 


or  $2p2jr2S2CSr2£ 


CfCf, 


STURTEYANT 
GENERATING  SETS 


In  100  types  and  sijes. 
High  speed,  and  high  grade. 
We  build  both  engine  ^generator. 
Send  for  Bulletin  G. 


t*  =£• 


<^=S* 


<r%=^ 


B,F.  STUR1XVANT  CO.  BOSTON. 

AEW  YOIIK  -  l-HILVDKJ.r-HIA  •   CHICAGO    •  LONDON- 


$3  per  Annum,    boowcim 


Copyrig-hl,  1900,  hy 
Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


:ntered  at  Chicago  Vostofflce  1  /~\    _  _  ^4.n    M  n  u  /"*  A  .».  .  . 

all  matter  ot   tLe  Mcond  ulaaj.  |  [J    CSntS    P6T  \_/OPy« 
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CI  MIDI     CV  INSULATED 

Ollwlr^L>CiA.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


STERN   SELLING  AGENT. 

.  R.  HIXSON, 

I  137  Monadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 

75-81  Cornhlll,  BOSTON,  MASS. 


Electric   Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  'K^'ShiSS: 


>kON/> 


1888— 'Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— World's  Fair, 
Uledal  for  Rubber  Insolation. 


THE  STANDARD  FOB 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "■  Wires. 
THE  OKONITE  CO.,  Ltd. 

WJictt  I  "»»««••«■     253  Broadway,  Hew  York. 


Geo.  T.  Manson,  Gen'l  Supt. 
W.  H.  Hodgins,  Secy. 


MORE 

"Crownlail  Bonds 

Arc  In   use  thun    all   other  styles  of  Rail  Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  steel  k  Wire  Co., 

The  Rookery.  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranile  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND    FIRE    ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JOSE^BnRO,  IBCD. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  H  to  50  horse  power. 
Dynamos  from  i0 lights  to  700. 
We  sell  or  rent.  Good  profiti 
The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 


G.  H*,    SPUTDORF, 

X-Ray  Colli,      ^^MMMH^*    Medical  Colli, 
Telephone  I     c„    .  -.u 

Colls.   ■^^■^^^"^^    Spark  WU. 

17-!87  Vande  water  St.,  New  Tork. 


WESTL1H  Electrical  tytnnuii.  Co., 

**  -"^^7      114-120  William  St.,  NEWARK,  N.  J  ,  U.  S.  A. 


Weston  "Bound  Pattern' 
TjrpeF. 


Ammeter. 


Berlin— European    Weston    Electrical    Instru- 
ment Co..  Kitterstrasse.  No.  SH. 
London— Elliott  tiros.,  No.  101  St.  Martin's  Lane. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 
Mention  the  WzsrERS  Electrician-  when  writ- 
ing for  catalog 


Standard  Underground  GableGo. 


E42  The  Rookery, 
Chicago. 


1225  Betz  Bldi., 
Philadelphia,  Pa, 


Westlnehouse  Bldg.,"-    Gc  Liberty  St., 

Pittsburg.  New  York  Ci 

Mills  Building,  San  Francisco. 

-  Electric  Gables,  Conduits,  Wires  and  Accessories, 


Also  High  Grade   Rnhrwr  r«rpr»ii   w?i-pB  nnrf   On !>!•>■. 


"PHONO  =  ELECTRIC  " 
WIRE 


"It's 
Tough." 


HAS  AN  ELASTIC  LIMIT  4o£ 
GREATER  THAN  THAT  OF 
HARD  DRAWN   COPPER    WIRE. 


BRIDGEPORT   BRASS  CO.. 

19  Murray  St.,  NEW  YORK. 


"Phono-Electric 


Write  for  Booklet  and  Wire  Tables, 


ISt. 


Speer  Carbon  Co. 


St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds. 

Send  for  Samples  and  Prices. 
X  the;  X 

PHOENIX  GLASS  C0.| 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
I    GLOBES,  SHADES,  Etc. 

J  SEND  FOR  «  COPY  OF  OUR  NEW  AND 
t  LATEST  CATALOGUE. 

♦  Pittsburgh.    New  York.    Chicago. 


PoBeltingCoi 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  re- 
sult of  patlentinquiryandcareful 
study  of  the  requirement!  of  the 
different  machines  used  under  &H 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  syitem  used. 


G7- 69  SOUTH   CANAL    SIKlCt 

CHICAGO  ILL 

NtWORlEANS  STIC.    5  MtM^ 


Queen  &  Co.. 

1012  Chestnut  St.,  Pliila. 

480  M0N0N  BLOC,  CHICAGO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


PLATINUM 

We  pav  *15.0<»  pero  Old  incandeMMJii         i  p  * 

iamples  ahfl  Direr  will  follow  by  rei  ,;  sale. 

GOLDSMITH  BROS..  63  and  €5  Washington  Sireet.  Chicago. 

Refiners  and  Assayers.  .  Works.  38lh  ana  Throop  Streets. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
S   AND   CABLES. 
OFFICE  AND  FACTORY;  BRISTOL.  R.  I. 


HOLOPHANE  GLASS  GO,, 


No.  I  Broadway, 

NEW  YORK,  N.  Y. 

Manufacturers  „l    COMPOUND    PRISM    GLOBES    AND  SHADES,    Guaranteed  to  jive 

"Maximum  Light,    Complete  Diffusion, 

Minimum  Glare. " 
Fordire  r*lng  all  kinds  of  Ucbt, 

r  oatalugrues  and  paraph  It 
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A  WORD  ABOUT  FANS. 

Since  their  introduction,  the  manufacture  of  electric  fans  has 
increased  remarkably.  They  are  both  a  luxury  and  a  necessity, 
and  the  question  now  is  not:  Shall  we  have  electric  fans  ?  but,  Which 
electric  fan  shall  we  have  ?  The  wise  man  knows  that  the  best  is 
the  cheapest  even  though  it  costs  a  little  more  in  the  beginning1,  and 
he  straightway  buys  the  Lundell.  Why?  Because  there  can  be  but 
one  correct  principle  of  design  and  construction.  The  Lundell  fans 
were  the  first  and  only  electric  fans  made  on  the  correct  principle, 
and  that  is  covered  by  patents,  so  that  the  Lundell  is  still  the  standard 
and  ever  will  be. 

The  purchaser  of  a  Lundell  fan  has  the  satisfaction  of  knowing 
that  he  has  the  best  fan  ever  made  and  one  that  is  durable,  and  that 
he  will  not  soon  have  to  buy  another  or  be  obliged  to  pay  frequent 
bills  for  repairs. 

The  sizes  of  the  Portable  and  Bracket  types  this  season  are  12, 
15,  16  and  18  inches.  We  also  have  column  and  ceiling  fans  of 
various  styles.    In  fact,  we  can  supply  fans  suited  for  any  condition. 

Users  should  see  that  the  name  Lundell  is  stamped  on  every 
fan  motor  base,  and  dealers  who  want  quick  sales  and  satisfied 
customers  should  sell  the  Lundell  fans. 


CORRESPONDENCE   SOLICITED. 

Sprape  Electric  Company 


General  Offices:  527-531 W.  34th  St.,  New  York 

CHICAGO  OFFICE,  FISHER  BMKi.        BOSTON  OFFICE,  275  DEVONSHIRE  ST. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad*! 
mark  "ELECTRA." 

•:~:":~:»:~:~:«:~:~k-x~:~k-:-:-:»:-:~:~:~:< 


J  N  EQUAL  LEO  IN  QUALIT 
AND    EFFICIENCY 


iLLIANT..  LIGHT. 


HUGO  REISINGER  "Broadway  NEW  YORK. 


.•♦..♦.•♦..•....•♦.•..•..♦..•..•..♦..•.....♦.....•.....•..•.....•..•.A 

Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


GO 


CO 

CO 


CO 


CO 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co.. 

American  Battery  Co 

American  Dlst.  Steam  Co. 
Amer.  El.  Specialty  Co — 

Amer.  El.  Teleph.  Co 

American  Elec.  Works... 
Amer.  Rent.  A  Ltg.  Co. . . 
Amer.  School  of  Corresp. 
Amer.  Steel  &  Wire  Co. . . 
Arnold  ELPower  Sta.  Co. 

Bain,  Foree 

Baker  &  Co 

Ball  Engine  Co 

Barnes  Co.,  Wallace 

Barnett  Co.,  G.  &  H 

Barron,  Amos  N 

Bates  ABro.,  D.  L 

Becker  Bros 

Belden-Larwill   Elec.    A 

Mfg.  Co 

Berthold  &  Jennings 

Besly  ACo.,  Chas.  H 

BisseUCo.,The  F 

Bossert  El.  Const.  Co.... 

Bowers  Mfg.  Co 

Brady,  T.  H 

Bridgeport  Brass  Co 

Burnley  Batt.  A  Mfg  Co. 

Burt  ATobey 

Butler-Taylor  Co 

Cary  Spring  Works 

Central  Electric  Co 

Central  Mfg.  Co 

Central  Tel.  &  El.  Co 

Chase-Sbawmut  Co 

Chicago  Belting  Co 

Chicago  Edison  Co 

Chic. Fuse  W.  A  Mfg.Co. . . 


IX 

six 
xvi 
xxii 
xvii 


XXll 

xvi 
xxii 


Chicago  A  Alton  R.  R....  xix 

C.,B.  &Q.  R.  R xix 

C,  M.  &St.  P.  R.R xviii 

Clay  Elec.  &  Mfg.  Co 

Cling-Surf ace  Mfg.  Co. . . .  vi 

Colorado  Lamp  Co x  i 

Couch  &  Seeley  Co 

Crocker- Wheeler  Co iv 

Cutler-Hammer  Mfg  Co..  xiii 

Cutter  Elec.  &  Mfg.  Co 

D.  &  W.  Fuse  Co vii 

Davis  AStitt  Co ix 

Dearborn  Drug  &  Ch.  Co-.  ix 

Diamond  Meter  Co 

Diehl  Manufacturing  Co.  vili 

Dixon  Crucible  Co.,  Jos.,  xix 

Eagle  Paint  A  Var.  Wks. . .  xii 
Eastern  Elec.  Cable  Co.. . .  xl 
Edison  Decorative  A  Min- 
iature Lamp  Bept x 

Edison  Mfg.  Co xviii 

El.  Eng.  Lust.  Corr.  Inst.    

Electric  Appliance  Co x 

Electric  Storage  Batt.  Co .   

Electrician  Pub.  Co xviii 

Emerson  El.  Mfg.Co xiii 

Ericsson  Telephone  Co...  i 

Eureka  Elec.  Co xiv 

Faries  Mfg.  Co xxii 

Farr  Tel.  &  Con.  Sup.  Co.  xv 

Federal  Battery  Co 

Foote,  PiersonA  Co 

"For  Sale"  Advs xii 

Ft.  Wayne  El.  Wks.,  Inc..  xxi 

Fowler,  JohnH ix 

Franklin  Eng.  A  Elec.  Co.  si 

Fuller  Co.,  The xv 

Garl  Electric  Co xiv 

For   Classiftc 


Garton-Daniels  Co vii 

General  Electric  Co viii 

General  Elec.  Repair  Co..  xii 
Gen'l  Incandescent    Arc 

Light  Co xi 

General  Inc.  Lamp  Co 

Gilchrist  Jar  Co xii 

Goldsmith  Bros i 

Gordon  Battery  Co xvi 

Gough  A  Davis Ix 

Great  Western  Smelting 

AReflningCo 

Gregory  Electric  Co xii 

Hamlin,  Geo.  R xvi 

Hart  A  Hegeman  Mfg.  Co.  xviii 

Hartwfg  A  Miller xxii 

Harvard  University 

Hazard  Manufacturing  Co.      x 

Hill,  W.S.,  Electric  Co...    

HobartElec.  Mfg.  Co i 

Hodge- Walsh  El.  Eng.  Co.  xi 
Holmes  Fibre-Graph.  C<J.    xiii 

Holophane  Glass  Co i 

Huebel  A  Manger xii 

Humphrey,  Henry  H xi 

Illinois  Insulated  Wire  Co.  xiii 
Indiana  Rub.  A  Ins.  W.  Co.  1 
Internat'l Cor.  Schools.  xiii 
Iron  Clad  Resistance  Co..        x 

Jeffrey  Mfg.  Co xvii 

Johnston,  Thos.  J xi 

Kans.  City  &  So.  Lum.  Co.      ix 

Kartavert  Mfg.  Co xxii 

KelJey  &  Son,  Benj.  F xix 

Kentucky  Electrical  Co..  xxii 

Klein  &  Son,  Mathias ix 

Kokomo  Tel.  A  Ei.  M.  Co.     xvi 
,  Kusel,  D.  A.,  Tel.  A  Elec. 

I     Mfg.  Co 

d    Inciox   of  Ad 


Leather  Preserv.  M.  Corp.    

Leavitt,  R.  H ix 

Leclanche  Battery  Co....     xiii 

Leffel  A  Co.,  James xix 

Lindsley  Brothers  Co ix 

Link-Belt  Machinery  Co.        xi 
Little,  O.  C.  'Pulley  Coat'g 

Co xviii 

Lombard  Water  Wh.G. Co.  

Magers,  J.  B ix 

Major,  A xix 

Major's  Cement xix 

Manhattan  Elec.  Sup.  Co.  xvii 

Manross,  F.  N 

Marinette  Ir.Wks.  Mfg.  Co.  xix 

Matthews  A  Bro.,  W.  N..  xiii 

McFell  Electric  Co 

Mclntire  Co. ,  The  C 

McLennan  &  Co.,K x 

McRoy,  John  T '      x 

Meister  &  Co.,  C xxii 

Meyrowitz,  E.  B x 

Mianus  Electric  Co xvi 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

MononR.R xvi 

Mullins,  W.  H xviii 

MunsellACo.,  Eugene...  x 

Murray  A  Co.,  Jas.  J xi 

National  Carbon  Co......    

National  India  Rubber  Co.       i 

Naugle,  Holcomb  A  Co ix 

New  York  Insul.  Wire  Co.  xvii 

Noblett,  E.  J 

Non- Polarizing  Dry  Bt.Co.  

North  Electric  Co xv 

Northern  Elec  Mfg.  Co. . .       ix 

OkoniteCo.,  The 1 

vertiaements 


Page  &  Durand xi 

Palste  Co. ,  H.  T xii 

Paragon  Fan  A  Motor  Co.    

Partrick,  Carter  AWilkins. 

Pennell,  Arthur x 

Perrizo  A  Sons ix 

Peru  Elec.  Mfg.Co xvi 

Phillips ,  Eugene  F xi 

Phillips  Ins'd  Wire  Co....      xl 

Phoenix  Glass  Co i 

Phosphor-Bronze  S.  Co..     xix 

Pittsburg  A  L.  S.  Iron  Co.  

Pringle,  Win.  T xl 


Queen  A  Co. 


Reidy,  J.  J ix 

Reislnger,  Hugo Hi 

Riley  Bros xi 

Robertson  A  Sons,  Jas.  L.    

Roche,  William xvi 

Rockwood  Sales  Dept xxi 

Roebling's  Sons  Co.,  J.  A.   

Roth  Bros.  ACo 

Sargent  A  Lundy xviii 

Sawyer- Man  Elec.  Co 

Schiff,  Jordan  A  Co 

Schureman  A  Hayden xii 

SchwalmCo.,  Geo.  F xll 

Shelby  Electric  Co 

Shultz  Belting  Co xxii 

Siemens  A  Halske  Electric 

Co.  of  America vii 

Simplex  Elect'al  Co.,  The,        1 

Smith  Co.,  S.  Morgan xix 

Smith,  Philip xiv 

Specialty  Mfg.  Co xiii 

Speer  Carbon  Co 1 

Spies  &  Company xxii 

Soo    f=»ae©  VI. 


Splitdorf,  C.  F I 

Sprague  Electric  Co il,  x 

Standard  Tel.  A  El.  Co. . .  xiv 
StandardUnderg.CableCo.        i 

Sterling  A  Son,  W.  C ix 

Sterling  Electric  Co xiv 

Sterling  Varnish  Co.,  The    xvi 

Stewart  Electrical  Co . 

Stilwell-Bierce  A  Smith- 

VaileCo xll,  xiii 

Stow  Mfg.  Co 

Stromberg- Carlson      Tel. 

Mfg.  Co xiv 

Sturtevant  Co.,  B.  F xxii 

Swedish-American  Tel.  Co.  xiv 
Tennent  Insulator  Pin  Co.     Ix 

Texas  Arm  A  Pin  Co Ix 

Therlen  Tool  Works 

Torrey  Cedar  Co ix 

"Valentine- Clark  Co ix 

Varley  Duplex  Magnet  Co.    xvi 

Viaduct  Mfg.  Co xvi 

Vought,  M.  I xvi 

Vulcanized  Fiber  Co xxii 

Wagner  El.  Mfg.  Co xviii 

Walsh's  Sons  &  Co xll 

Warner  Electric  Co. ,  The    

WarrenEl.  &  Spec.  Co....        v 

Warren  Elec.  Mfg.  Co xvii 

Werner  Co. ,  The xvi 

Western  Electric  Co vii 

Western  El.  Supply  Co...    

Westlnghouse  Electric  A 

Manufacturing  Co....  xx 

Weston  Elect'callnst.  Co.  i 
White,  S.  S.,Dent.  Mfg.  Co.  iv 
Woods  Motor  Vehicle  Co.  v 
Worcester  A  Co.,  C.  H. . . .  i  x 
Worcester  Polytech.  Inst.      ix 
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We  have  the  Largest  and  Most  Complete  Electrical 


l 


In  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


6     MARK 


',     CHI 


Beware  of  Cheap  Fuses, 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A  CLOCK  THAT   WON'T  KEEP   TIME. 
AN   ALARM   THAT  WON'T  CO  OFF. 
A   WHISTLE   THAT   WON'T   BLOW. 

Or  anything    else   that    is    unreliable   where    reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"  Cariwright "  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 


Chase -Shawmut  Co., 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  G  in.  x  8  Id. 
E.  M.  F.r  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  SI.50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  in  water  makes  a  standard 
Klectropoion  Fluid— the  best,  cheap- 
est aud  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  It  out  aud  put  in  a  Partz.  When  th  >  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  Its  usefulness. 

SEND  FOR  FREE  CATALOCUE. 

THE  S.  S.  WHITE  DENTAL  MFG.  CO, 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston  .Chicago,  Brooklyn, Atlanta,  Rochester,  Berlin,  Buenos  Ayres,  St.  Petersburg. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 


NEW  YORK.  N.  Y.,  39  Cortlandt  Street. 
BOS'ON.  MASS.,  31   Sla'e  S  reel. 
PHILADELPHIA,  PA..  14  S.  Broad  Street 
WASHINGTON.  D.  C,  Kellogg  Building 


ST.  LOUIS.  MO.,  642  Century  Building. 
CH4RL0TTE,  N.  C.  29J    S.  Tryon  Street. 
ATLANTA,  GA.,  English-American  Building. 
DENVER,  COLO..  311    Kittredge  Building. 


CHICAGO.  ILL..  Old  Colony  Building. 


CROCKER-WHEELER  COMPANY, 

WORKS:    AMPERE,  N.  J. 
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DIRECT-CURRENT 

desk™ 

CEILING 

FANS. 


Cut  of  12-inch,  HO-V.  Desk  Fan,  Open  Field  Type  with 
pollelied  brass  lioods  and  field  coverings,  the  hand- 
Bomest  and  most  efficient  Fan  on  the  market. 


Cat  of  16-inch  Wall  Fan,  same  finish  as  12-inch  and  having  a 
swivel  Joint.  By  simply  turning;  a  handle  this  Fan  can  be  ad- 
justed to  blow  air  up,   down  or  on  either  side. 


THE  FOLLOWING  SUPPLY  HOUSES  ARE  AGENTS  FOB  PEERLESS  FANS: 


Stanley  *  Patterson,  32-34  Frankfort  St.,  mew  York,  HT.  Y. 
Western  Electrical  Supply  Co.,  10-12  North  9th  St.,  St.  I.onis,  Mo. 
Illinois  Electric  Co..  239  Madison  St..  Chicago,  111. 
Vallee   Bros.  &  Co..  625  Arch  St.,  Philadelphia,  Pa. 
Frank  II.  Stewart  &  Co.,  35  North  7th  St.,  Philadelphia.  Pa. 
Electric  Supply  &  Mfg.  Co..  62  Public  Square.  Cleveland,  Ohio. 
The   Devere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 
Doubleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


9.  Julius   Andrac  &  Sons  Co.,  225  W.  Water  St.,  Milwaukee,  Wis 

10.  H.  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling,  \\.\i 

11.  Electric  Supply  &  Const.  Co.,  SO  E.  Gay  St.,  Columbns.  O. 

12.  Yarney  A  McOuat,  125  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  w.  a.  Nagel  &  Co.,  SIO  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  111. 

15.  Elect.  Sup.  &  Eng.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich, 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors.  Transformers.  Incandescent  Lamas, 


One  Order  of  Over 


$1,500,000 


OF  THE 


MOTOR  VEHICLES 

attests  their  merit  and  the  public's  preference;   7   carloads   more   just 
shipped  to  Honolulu. 

For  elegance   of  appointments,    superior   appearance,    reliability 
and  economy,  the  Woods  Electric  Vehicles  are  unequaled. 

Special  Designs 

for  all  vehicles  required  for  private  and  public  use. 

Colored  Plates 

and  price  list,  with  full  descriptions,  etc.,  sent  free. 


WOODS 


NEW  YORK,  44th  St.  and  Vanderbilt  Ave. 


MOTOR 

VEHICLE 

COMPANY, 

CHICAGO,  549  Wabash  Ave. 


all  about  Electric  Automobiles,  their  care,  construction  and  operation,  in  a  book 


rikin     flllT    all  about  Electric  Automobiles,  their  care,  constri 
I  I  PI  U     U  U  I     published  by  Herbert  S.  Stone  A  Co.,  Chicago.    $1 


PROTECTION 


Take 
Your 
Pick. 


V 

^^^ ''An   ounce   of  prevention  is 
Tdkfi    ^^^  worth  a  pound  of  cure."     The 
L   wu  ':        ^HL    damage  that  may  be  caused 
Ynilf  \  by  a  single  stroke  of  light- 

ning cannot  be  estimat- 
\  ed.  Why  take  chances? 
y\    A  poor  lightning  ar- 
we  will  send  you  trade  \c£\  rester  is  no  better 

literature  or  special  information    \  x\      than  nQ  lightning 

arrester.       W  e 
*f°MDS    *     ,     ^^^>>"^arry    in     stock 

Lightning     Arrest-     ^       ^^  J 

er  for  street  railway  \    \     standard  makes — each 

them  the  result  of 
carton  \*\     years  of  successful 

Station.   Pole   and   Car   Ar-      \^vV  a.  J 

resters,  and  Choke  Coils.  \  K\  experiment      and 

WURTS  NON-ARC-  \.   \  Practical      °Per" 

INC    Arresters   for    Street    Rail-        \     \        ation        in        all 

parts  of  the 
country. 


way  and  Central  Station 


We  carry  in  stock  a  com- 
plete line  of  construction 
material. 


Central  Electric  Co. 


264-270  Fifth  Ave., 


Chicago 


WESTERN    ELECTRICIAN 


May  5,  1900 


!  From  Zero  to 
•  Full  Speed, 
I  Yet  No 
:  Slipping. 

t       — 

CLING-SURFACE  MFG.  CO., 

:  I  77-182  VIRCINIA  ST., 

BUFFALO,  N. Y. 

Chicago  Bbanch,  225  Dearborn  st. 
M»    \mfik  iirax.  11.  Postal  Bldg.. 253  Broadway. 
•      New  Em:i.am>  Branch,  170  summer  St..  Boston. 


ROCKLAND,  ME.,  Feb.  22,  1900. 
CLING-SURFACE  MFG.  CO., 

New  England  Branch,  Boston. 

Gentlemen: — These  two  16-inch 
belts  have  been  treated  with  Cling- 
Surface  for  some  time,  but  have 
needed  no  new  application  for  two 
months.  These  belts  run  this  way  all 
the  time  and  the  load  sometimes 
jumps  from  zero  to  full  speed  in- 
stantly, yet  there  is  no  slip. 

ROCKLAND,  THOMASTON  & 
CAMDEN  ST.  RY.  CO. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Anchors(Tel.&  Tel. Pole). 

Smith,  Philip. 
Annunciators. 

Central  Electric  Co. 
Electric  Appliance  Co, 
Manhattan  Elec.  Supply  Co. 
Partrick,  Carter  A  Wilkins. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  Lamps. 

Belden-Larwill  El.  A  Mf.  Co. 

central  Electric  Co 

Ft.  Wayne  Elec.  Wits.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregorv  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of.  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Babbitt  Met*l  and  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  a  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gilchrist  .Tar  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

<  Sentral  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books, Electrical. 

Electrician  Publishing  Co. 

Werner  Co.,  The. 
Brushes. 

Becker  Bros. 

central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Brush  Holders. 

Clay  Electric  A  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated wires),Coppcr,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Inp.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 
Carbons,Polnts  APlates 

<  ientral  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

SchltT,  Jordan  A  Co. 

Speer  Carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  A  Mfg.  Co. 


Coal  &  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 
Colls  and  magnets. 

8plltdorf,  C.  F7 

Varley  Durtlex  Magnet  Co. 
Compound. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

Burt  A  Tobey, 

MclntireCo..  The  C. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlngbo_useElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C-  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Int,t. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  *  !0. 

Central  Mfg.  Co. 

(Jough  A  Davis. 

Kans.  City  A  So.  Lumber  Co. 

Leavitt,  R.  H. 

Magers,  J.  B. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Foote,  Plerson  A  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 
Hart  A  Hegeman  Mfg.  Co. 
Hill,  W.  S.,  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Meyrowltz,  E.  B. 
Palate  Co.,H.  T. 
Schtff,  Jordan  A  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
WestlnghouBe  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 


I      Hobart  Elec.  Mfg.  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 
;      Roth  Bros.  A  Co. 
I     Schurcman  A  Haydon. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker-Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westingbouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst*  Co. 
Electro-Plating  Mach'y. 

BeslyACo.,Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-  Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  Gas. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

McFoll  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Schlff,  Jordan  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harriott  Co..  G.  A  H. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Chase-Sbawmut  Co. 

D.  A  W.  Fuse  Co. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  WlreA  Mfg. Co 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect,  supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

Mianus  Electric  Co. 

Partrick,  Carter  A  Wilkins. 

Schiff,  Jordan  A  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas,  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators   and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

Foote,  Plerson  A  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

Palste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Schiff,  Jordan  A  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,The. 

Partrick,  Carter  &  Wilkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 


Lightning  Arresters. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Danlels  Company. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathias. 

Reidy,  J.  J. 
Magnet  Wire*. 

(See  Insulated  Wires.) 
Mechanical  machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co . 

Siemens  A  Halske  Electric  Co. 
of  America. 
mica. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 

Poles. 

Berthold  A  Jennings. 

Davis  A  Stitt  Co. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrfzo  A  Sons. 

Pittsburg  &  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 

Refiners. 

Great  Western  Smelting  and 
Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 

Second-Hand  Mach'y* 

Gregory  Electric  Co. 
Hodge- Walsh  Elec.  Eng.  Co. 
Matthews  A  Bro.,  W.  N. 
Schurcman  A  Hayden. 
Stewart  Electrical  Co. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co. 


Faries  Manufacturing  Co, 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Central  Electric  Co, 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereoptlcons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works, 
c  Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Switch- 
boards. 

American  El.  Telephone  Co. 

BlssellCo.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D,A.,Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Mianus  Electric  Co. 

North  Electric  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.  M.Co 

Swedish-American  Tel.  Co. 

Therlen  Tool  Works. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son,  Mathias. 

Meister  A  Co.,  C. 

Therlen  Tool  Works. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne   Elec.  Works,  Inc. 

General  ElectrlcCo. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectric  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg  Co. 
Trucks.  Electric  Car. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Tnrbinc&WaterWhcels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith-  Valle. 
CniverHitieN. 

Harvard  University. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
"Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  ElectrlcCo. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork, Electrical. 

BlssellCo.,  TheF. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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Pole  Arrester  iron  cover,  showing  lid 
removed.  It  is  necessary  to  loosen  but 
one  thumb-^crew  to  remove  lid.  Tnis  Ar- 
rester weighs  but  12  lbs.  complete. 


Numerous  Discussions  by  Scientific  Gentlemen 

Have  failed  to  tell  you  anything  new  about  how  to  equip  your  circuits,  to  secure 
PERFECT  IMMUNITY  from  LIGHTNING.  The  best  you  can  do  is  to 
install  as  many  arresters  at  the  station  as  practice  has  demonstrated  advisable, 
and  to  equip  your  lines  with  as  many  pole  arresters  as  you  can  afford.  At 
least  two  to  the  mile  to  derive  anything  like  perfect  results,  and  in  some 
places  ten  to  the  mile  are  none  too  many. 

GARTON  LIGHTNING  ARRESTERS 

Offer  the  discharge  the  lowest  resistance  path  to  earth,  as  their  air-gap  is  so  small — and  do 
not  ground  your  circuit,  as  they  are  built  the  right  way.     Send  for  catalogue  No.  24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 


THE 


.&W.FUS 

PLUG  FUSE. 

A  PERFECT  CUT-OUT  FOR 
250-VOLT  LAMP  CIRCUITS. 

Absolutely  Non-Arcing 

Fitted  to  STANDARD  EDISON  CUT-OUT.    Approved  by  the  Underwriters 
for  the  High-Voltage  Lamp. 


Capacities 

4  to  30  Amperes. 


D.  *  W.  FUSE  CO.,  PROVIDENCE,  R.  I. 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 

Philadelphia,      St.  Louis,      San  Francisco. 


W.  E.  STANDARD  CEILING  FAN  MOTORS. 


Made  for  110,  170,  220, 
250  and  500  volts. 

Direct-Current 
Circuits. 

Send  for  Catalog, 
giving  full  description. 


With  two  blades, 
240  revolutions. 

With  four  blades, 
220  revolutions. 

Three  Speeds. 

With  or  Without  Chan- 
delier Attachment. 


W.  E.  STANDARD  CEILING  FAN  WITHOUT  CHANDELIER  ATTACHI1ENT. 

THE    MOST    EFFICIENT    FAN    MOTOR    ON    THE   MARKET. 
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CHICAGO. 


NEW  YORK. 


riANUPACTURBRS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incuidescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  fjeoeral  Supplies . 

LONDON,  ANTWERP,  PARIS, 

Bridge  Chambers,  171  Queen  3a  Rue  Boudewyns.  46  Avenue  de  BreteuH. 

Victoria  St.,  B.  C 
and  North  Woolwich,  E.  St.  Louis  Office,  Security  Building,  it.  Louis,  Mo. 

American  Electric  Company,  Northwestern  Agents,  St.  Paul,  flinn. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Direct-Driven 
Continuous-Current 

Lighting 
Generators. 


IOO-KILOWATT  CENERATOR,  FRONT  VIEW. 


WRITE  FOR  BULLETIN  NO.  4216. 
GENERAL  OFFICE, 

SCHENECTADY,  N.  Y. 


Sales   Offices   in   All    Large   Cities. 


DIEHL  ELECTRIC  FANS 


IIM    USE    THROUGHOUT 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


WOR 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE.  AND  WORKS: 

ELIZAOETHPOHT,  N.  J. 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 
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Dearborn 


Drug    and 

Oho 

mical     Works, 

L-a 

bora-tori 

&S-- 

•Water    Chemist 

Ve 

getable 

Boi 

ler    Compounds. 

WATERS  FREE. 

OILS  A  SPECIALTY. 

ALL  KINDS  OF  ANALYSES. 
10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  BIdg. 
DULUTH,  MINN., 
203  Palladlo  BIdg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDQ.,  CKICAOO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT,  MICH., 

Wayne  Co.  Bank  BIdg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Tlir    I   ADPCCT    Akin    DL7CT    I"  ">e  world  is  claimed  of  the 

Hit  LAHbto.   ANU  Dtol  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
XV &  moire  the   I>AXVE>f  ARIVI.       Write  fox?  prices. 


CEDAR    POLES 


SO   FT.   to     100  FT.     A       SPECIALTY 
PILINC&      BRIDGE      TIMBERS 

car         material  Bi  „„ 

JOHN  H.F0WLE9     n°.'c£\%WoBLD°- 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  lu  dynamos  and 
motors. 

Price,   XO   Cents. 
Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

S10  Marquette  Bide..  Chicago- 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  rilled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MC NOMINEE.  MICH,    amo      podtuano,  OBESON. 

WHOLESALE         PRODUCERS 

SO-FOOT   TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER  &  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 


We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


\AAhito    Cedar    Polos 

AND  STREET  RAILWAY  TIES. 

rawSSnE  PEBRIZO  &  SOWS,  Daggett,  Mich. 


nnii'T  noncD  Any more pins and 

UUN  UnUth    brackets  until  you 

wwii    1      wiiukii    write  #jOH|£ti   a- 

i»ai  i-.  manufacturers  of  the  "G.  D."  Pins  and 
Brackets.  We  can  save  you  money.  Locust  pins 
our  specialty. 

COUCH  &  DAVIS, 

BURNSVILLE,  W.  VA. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  tor  Delivered  Prices. 


POLES 


J.B.  MACERS, 

MANUFACTURER  OF 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
JAMESTOWN,       -       IND. 


OAK  PINS  AND  BRACKETS. 


PAINTED, 
SACKED  AND 
CRATED. 


Manufacturers  for  Wholesale  Trade. 


Prompt  Shipments. 


Car  Orders  Solicited. 


•  Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S. A. 

Manufacturer  of  Mast  Arms.Poleand 
Swinging  Hood  s,  House  Brackets  and 
other  Specialties  for  Construction 
Work.— Catalogue  and  Prices  fur- 
nished on  application. 


Kansas  City  &  Southern  Lumber  Co.,  Springfield,  Mo. 
CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^"WRITE  US. 


tDoHNELLY  jSpRjvtJTEEL  (TIMBERS 
every  pair^  Warranted 
queen  years   experience 

W*     ,„  J.J.RE1DY 

%,3"*  311-321  Ek^t-N6"  H»«n.G»P. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  4S"Sefld  for  one. 

Mathias  Klein  &  Son. 

BT-89  W.  VAN  BUREN  STREET.  CHICAGO, 


PL-ATI  NUM 
FOR  ALL  PURPOSES. 
Sorap  and  Native  Platinum  Purchased. 
BAKKH  &  CO..  408-414  New  Jersey 

Railroad  Ave.,  Newark.  S.  J. 
New  York  Office,  130  Liberty  Street. 

R.  H.  LEAVITT, 

MANUFACTURER  OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mad.son.  wis. 


GENERATORS 
MOTORS  ■  -  - 


1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 
1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


ncnnre  J  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B—R.  Electric  Co., 
UrrlUtd1s9CortUndt  St.NewYork. 


St.  Paul,  Minn. 


San  Francisco.  Cal.  Los' Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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ASK  OF  THE  WINDS! 

They  will  tell  you  that  for  stirring 
things  up  the  Dayton  Fan  beats 
the  world.  It  is  not  a  plaything 
for  one  season  only.  It  is  built  for 
good  honest  work  through  many 
seasons.  Our  fan  catalogue  shows 
full  line. 

Electric  Appliance  Company,Chicago. 

America's  Lihgest'Electrical  Supply  House. 


EVERYONE  KNOWS 

Or  ought  to  know  thatwe  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  10 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


INDIA    &   AMBER 


«.»  w-e     sk  m-r  rvi  \i 


EMPIRE  fc    MIC 

I**.l  LATED       ,£%       COMPOUND 


:perfect,<- 


IN   ANY  SHAPE   OR   PATTERN. 


fugencMunsell&Co.  Mica  Insulator  Co. 


2l.4W.ilei- St.  Ne 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  SampU  Stick. 


Name  . . 

Address  . 
w.  B. 


The  only  article  that  will  PREVENT 
SPARKIN G.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 

009  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


**<^'3*^<j><8KSN£<8>3K8«^e«s*^W-S>'j-<SH5>^><s^^ 
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GREENFIELD  FLEXIBLE  STEEL  ARMORED  CABLE. 

This  new  product,  of  importance  to  Architects,  Electrical  Engineers 
and  Contractors,  provides  the  ideal  method  of 

ELECTRICAL  WIRING. 

It  consists  of  the  highest  grade  of  wire  thoroughly  insulated  arid  pro- 
tected from  atmospheric  influences,  and  armored  completely  to  insure 
safely  from  mechanical  injury.  It  is  the  easiest  to  install.  Men  of 
national  reputation  have  pronounced  it  the  best  thing  of  the  kind  ever 
made.     It  is  illustrated  and  described  in  Bulletin  03500. 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:  327-531  Wesi  34th  St.,  NEW  YORK. 

.£<8*8«S*S>«>^<s>^«8h8>-8><s><«><S><S><S><5*S^<^^ 


The  Vetter  Current  Tap, 

A  Tapping  Plug  and  Lamp  Socket  Combined. 


■  i  m  1 .1  f  and  safe  device  for  tapping  and  camind  the  current  from  any  olootrle  lltrht 
fixture  fri  Hoton  Divi-li^htr.  and  other  elect  rlcal  ill vires.  WITHOUT  THE  LOSS  OF  LAMP 
IN  FIXTURE  Adapted  to  any  pyslem  of  tdectric  Ilk'htinR.  "When  orderiny,  state  what 
locket  in  used.    Each  tap  i»  packed,  with  full  directions,  In  a  neat  box. 


E.B.MEYR0WIT2, 


MANUFACTURER    I    l04   EAST  23d    STREET, 
Hd  PATENTEE.    ]  NEW  YORK. 

(    ALSO  AT  125  W.  42d  STREET. 


6O4  Nicollet  Ave.,  Minneapolis.    360  St.  Peter  St.,  St.  Paul. 


8  Rue  Scribe,  Paris,  France. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

■  00  West  Ninth  St.,   KANSAS  CITY,   no. 


Motor  Starting  Rheostats. 

Motor  Regulating  Kheostats. 
Dynamo  Field  Kheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 


West  field.  ] 


.  J«  V.  S.  A. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posit 
tion  all  your  life  when  a  few  hours'  evening 
study  now  will  increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  riarlne 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  supply.  We  have  helped  hundreds  ot  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "K,"  giving  prospectus  and 
special  terms,  Ameri.aii  School  of  Correspondence. 
Boston,  Mass. ,  U.S.A.  (Chartered  by  the  com- 
monwealth of  Massachusetts), 


Lo^uihj 


b 


7V^/Uru  cJTuUbdg". 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CD, 

Wires  and  Gables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


General  Office  and  Works, 
Wilkesbarre,  Pa. 


New  York  Office, 
60  Dey  St. 


Chicago  Office, 
1201-2  Marquette  Bldg 


T.l.phoD.,  116  Oortlandt. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 


Rheostats  and  Brushes. 


rel.  33«  ilSth  St, 


(Q  GARY  SPRING  WORKS,    1 

p=:  210  and  242  West  29th  St., 

New  York  City. 

[M  WIRE  and    SPRINGS 
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HANK  N.  PHILLIPS,  PrKSIDCNT. 
t.  H.  WA0CN8CIL,  Treasurer. 


EUGENE  F.   PHILLIPS, 
General  Uanaqer. 


E.  ROWLAND  PHILLIPS,  VlOE-PHER. 
C.  II.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTTDEKCE,  B.  1. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Tobk  Stobe,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stobe,  F.  E.  Donahoe,  241  Madison  St. 
MontbbaTi  Branch,  Eugene  F.  Phillips'  Electrical  Work.. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THE    CLARK   WIRE. 


FOR 
SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK   WIRE" 


f&®m&&tm!$$®{ 


All  sizes  of 
.  Stranded  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAEK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  ETJSTIS,  Pres.  and  Electrician. 


6  I  -63  Hampshire  Street, 

BOSTON,  MASS. 


STEREOPTICONS 


MAGIC    LANTERNS    "«    5L1DE5       CSi 
CONDENSED    CATALOGUE    FREE  \L 

RILEY  BROS.  15  BEEKMAN  5T.  HEW  YORK.  V 


ATEIMTS. 


PAGE  &  DURANO, 

SOLICITORS  OF  AMERICAN  AND 
FOREIGN  PATENTS. 

Adams    Ex.  Bldg.,  186  Dearborn  St., 
CHICAGO,  ILL, 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING,    PULLEYS. 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers.    Founders.   Machinists. 
CHICAGO,  U.  S.  A. 


THOMAS  J.  JOHNSTON, 

COUNSELLOR  AT  LAW. 

PATENT  CAUSES. 
I S  Park  Row,  New  York  City. 

Six  years  with  General  Electric  Co. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


B 


ER 


ECkl 

rotheRS 


39-43 

W.  WASHINGTON  ST. 

CHICACO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS 


tSSffiffiS^  National  Electric  Company's  Machines. 


The   Colorado   Incandescent   Lamp! 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  In  First  Cost,  Cheapest  In  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPUHGSi       Free  samples  and  net  price  sent  on  application. 
Order  from  us  or  through  your  supply  house. 

BURT  6l  TOBEY,  new  Bedford,  mass. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  by 

WM.  T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  324 Dearborn  St.,  Chicago. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES. 

572-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 
Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 
■  9fi5*A°.of„FI«-,„        MARTIN   I    IN  SUM   Ml      ■  ■ 


CHICAGO    OFFICE— 
1012-13   MONADNOCK. 


MARTIN  J.  INSULL  CO. 


Prompt     Shipments 
ELECTRICAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,  MO. 

We  guarantee  low  prices,  prompt  shipments  and  best  grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 


Long  Distance  Telephone  2279- 


701  Delaware  St..  KANSAS  CITY,  MO. 


NATIONAL  CODE  STANDARD 

"0.  K."Weatherproof  Wire. 

Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

We  manufacture  Arc  and  Incandescent 
Globes  and  Sbades  of  all  Shapes  in  Opal, 
Clear,  Roughed  and  Colored.  Large 
Capacity.    Prompt  Shipment. 


PERFECT 


IUIISM 


I       by  every  process. 
©BSIGNING  and 
I  LL*J  3  TRATI N  G. 

Wm'rite  for  specimens. 

MUm  EKr^rfcCo 

%3*t5  DEARBORN  ST 


s?  ENGRAVED  ON  WOOpvWt 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


REFLECTORS! 


SILVER-PLATED 
MIRROR 

REFLECTORS 
FOR 

I\CA\DESCEXT 
CLUSTERS. 


Made   in  many;  sizes  and   styles.    Trimmed 
with  prisms  if  desired. 

We  also  manufacture 

Silver  and  Opal  Glass  Inverted  Double  Cone 
Reflectors.  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres, 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S,  A. 


WESTERN   ELECTRICIAN 


May  5,  1900 


Generator  Wanted. 

Second-hand  A.  C.  Generator  and  exciter, 
2,000  volts,  60  eycles.  Not  less  than 
60  K  W,     Mast  be  in  first-class  order. 

White  Hall  Electric  Co.. 

White  Hall.  111. 


CITY  SALESMAN,  BY 

MARTIN  J.  INSULL  CO., 

48  W.  Jackson  Boulevard,  Chicago. 


FOR  SALE. 

I  bnve  for  sale  at  Minneapolis  a  good  second- 
hand Western  Electric  30  K»„  220-volt,  direct, 
u  dynamo,  six   years  old.    Address  A.   B. 
KERLIN,  Park  Rapid*,  Minn. 


WE 

BUY 

AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

250  WASH 

NGTON    ST. 

NEWARK,    N.    J. 

for  sajue:. 

The  entire  electrical  plant  used  in  light- 
ing the  city  of  Frankfort,  Ind.,  consisting  of: 
Two  50-lt.,  2,000  c.  p.   Standard  Arc   ma- 
chines. 
One  700-lt.  T.-H.  Alternator,  1000  to  100. 
Two  25-lt.,  2,000  c.  p.T.-H.  Arc  machines. 
Two  A.  L.  Ide  &  Sons  Ideal  high-speed  en- 
gines, 125  and  150  h.  p. 
One   hundred    2,000  c.  p.   Standard    Arc 
lamps,  all  in  first-class  condition  and    in 
shape  for  immediate  use. 
Three  go  h.  p.  tubular  boilers. 
Boiler  feed  pump,  belting, switchboard,  etc. 
For  further  information  concerning  this 
plant  call  on  or  address 
The  Indiana  Natural  &  Illuminating  Gas    Co., 
H.  D.  Catcher.  Supt. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


POSITION  WANTED, 

liy  an  enirineer  and  electrical  workman.  Will 
accept  steady  position  at  reasonable  salary. 
Have  had  twelve  years'  experience  in  electrical 
work  and  steam.  I  understand  installinK  and 
repairs.  Good  reference,  l'lani  out  of  city 
preferable,  will  ^o  anv  direction.  Address 
with  particulars.  Address  •ELECTRICIAN." 
care  Western  Electrician,  olu-.Marqueite  Bldg., 
Chicago,  111. 


AGENTS  WANTED. 

We  want  a  live,  energetic  man  or  woman  to 
represent  us.  at  once,  in  your  territory.  Most 
liberal  commission  to  the  right  person.  Ad- 
vancement rapid.  Good  references  required. 
Those  wishing  to  better  themselves  address 
"OFFICE,"  cor.  Perkins  and  Union  Streets, 
Akron,  Ohio. 


Foree  Bain, 

Consulting  Engineer. 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg..  -    Chicago- 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

In  successful  use  for  ten  years. 

Standard  high.    Prices  low. 

Send  for  descriptive  circular  and 
testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE.   OHIO. 


BATTERY  JARS. 

Machine-made  IJattery  Jars  are  Better  and 
stronger  than  the  hand-blown,  being  more  Uni- 
form and  of  Equal  Distiibutlon. 

ASK  YOUR  JOBBER  FOR  OUR  JAR. 
We  are  the  only  concern  making  IJattery  Jars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 
624  Drexe!  Building,  PHILADELPHIA,  PA. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 


MANVFAC'TUUED  BY 


THE  STILWELL-BIERCE  &  SMITH-YAILE  CO, 

257  LEHMAN  ST  ,  DAYTON,  OHIO,  V.  S.  A. 

Selling  Agents:    Risdon  Iron  Works.  San  Francisco,  Cal. 
C.  B.  Bootbe  &  Co.,  Los  Angeles,  Cal. 


QUICK    REPAIRS. 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  blushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.      Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 

L.  D.  Telephone,  naln 5114,  141  S.  CLINTON  STREET,  CHICAGO. 

Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


EAGLE 


INSULATING 
VARNISH. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURG.  PA. 


This  Trade=MarkE 


Sockets,     Receptacles, 

oaettes,  Mains   and 

Branohes,  Edison  Cut-Outs 

Sap  Guarantees  Satisfaction 

Switches,  etc.  ■   —  ,,,.., 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


WANTED8  t: 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  GibbsM.  P. 

50  light  C   &  C. 

75  light  National. 
100  light  Crocker- Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
30ii  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
S00  light  Edison. 
650  light  T.-H.  Alternator. 


220  VOLT  MOTORS. 
Vl  h.  p.  Sprague. 
Yt  h.  p.  ('rocker- Wheeler. 
l  h.  p.  Sprague. 
1  h.  p.  Rockford. 
I  S,b.p.  Eddy. 
All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


s,  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Roche. 
IVi  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
30  h.  p.  Edison. 


50  h.  p.  T.-H. 

500  VOLT  MOTORS. 

lh.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17V4  h-  P-  Glbbs  M.  P. 
30  h.  p.  Edison. 
60  h.  p.  Edison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

6  h.  p.  National. 

7H  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
)2  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


Alternating  Generators. 

-1    350-light  Thomson-Houston,  A.  IS. 

1  600-llght  Bain,  30  K.  W.,  self-oiler. 

2  600-llght  Thomson-Houston,    A.    6. 

1  600-llght  Thomson-Houston,  30  K.  W., 
two-phase. 

I    650-Mght  Thomson-Houston,    A.   35,   s.   0. 

4  750-light  Westlnghouse,  self-oilers,  37^ 
K.  W. 

1  750-llght  National.  1100  volts. 

1  900-llght  Westinghouse,  self-oiler,  45  K. 
W.,  latest  type. 

1  900-llght,  60  cycle  Westinghouse,  45  K.  W., 
self-oiler,  with  toothed  arma- 
ture. 

1  1000-llght  Wood,  50  K.  W.,  self-oiler, 
toothed  armature. 

1  1200-llght  National,  self-oiler,  with  toothed 
armature  (new). 

1  1200-llght  Westinghouse,  60  K.  W.,  self- 
oiler,  toothed  armature,  latest 
type. 

1  2000-llght  Thomson-Houston,     100     K.     W., 

self-oiler,    new    toothed    arma- 
ture. 

2  3000-llght  Westinghouse,   150   K.    W.,   self- 

oilers,    with    toothed   armature. 
2  6000-llght  Westinghouse,       300       K.       W., 
toothed  armature. 


320-Volt  Motors. 

3    1     H.  P.  Eddy,  sclf-ollers. 

11  H.  P.  Edison,  %  K.  W.,  self-oiler. 

2    1     H.  P.  E.  &  0„  new,  self-oiler,  M.  P. 

1  VA  H.  P.  Holtzer-Cnbot,  self-oiler. 

12  H.  P.  Belding,  M.  P. 

13  H.  P.  Crocker-Wheeler,  aelf-oller,  slow 

speed. 
13     H.  P.  Gen.  Elec,  type  I.  B.,  self-oiler. 
13     H.  P.  General    Electric,    type    I.    B., 

slow  speed,  new,  self-oiler. 
13     H.  P.  T.-H.,    self-oiler. 

2  3     H.  P.  Card,  slow  speed,  self-oilers. 
1    5     H.  P.  Akron,  self-oiler. 

15      H.  P.  T.-H.,  self-oiler. 

15     H.  P.  Gen.  Electric,  M.  P.,  self-oiler. 

15     H.  P.  Westinghouse,    self-oiler. 

1    Vh  II.  P.  Ft.  Wayne  Jenney. 

1    Vh  H.  P.  Eddy,  self-oiler. 

3  7%  H.  P.  Edison,   self-oilers. 
1  12      II.  P.  T.-H..  self  oiler. 

1  15  H.  I*.  Sprague. 

1  15  H.  P.  Sprague.  self-oiler. 

I  15  H.  P.  WestWbouse,  self-oiler. 

1 15  H.  P.  Card,  M.  P.,  self-oiler,  new,  s.s. 


regory: 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


--ROR     SA 


220-Voit  Motors— Continued. 

1  16     H.  P.  Crocker-Wheeler    elevator    mo- 
tor, with  controller. 
1  60      H.  P.  Edison,   self-oiler,   45  K.   W. 

I  75      H.  P.  Edison,  self-oiler,  60  K.  W. 

500-Volt  Motors. 

II  H.  P.  Jenney,  self-oiler. 

1  1      H.  P.  Eddy,    self-oiler. 

2  1     H.  P.  Crocker-Wheeler,  self-oilers, 

slow  speed. 
11     H.  P.  C.  &  C,  self-oiler. 
2    1      H.  P.  Commercial,    self-oilers. 
13      H.  P.  Toledo,    self-oiler. 
13     H.  P.  Hobart,  self-oiler. 
13     H.  P.  Jenney,  self-oiler. 
13     H.  P.  Thomson-Houston. 

P.  Hoekfonl,   ironclad,  self-oilers. 

P.  T.-H.,  5  K.  W. 
1  10     H.  P.  Commercial,  self-oiler. 
1  10     H.  P.  C.   &  C,  self-oiler. 

1  IS     H.  P.  Edison,   new  armature. 

2  18     H.  P.  C    &  C,  self-oilers,  new  arma- 

ture. 

1  20      H.  P.  Commercial,   self-oiler. 

2  20     H.  P.  Curd,  self-oilers. 

1  25  H.  P.  Mather,    ring   type,    new   arm. 

1  30  HP.  Commercial,   self-oiler. 

1  30  H.  P.  T.-H.,   self  oiler. 

1  30  H.  P.  Edison,  25  K.  W„  self-oiler. 

1  35  H.  P.  Jenney,  self-oiler. 

1  40  H.  P.  Jenney,   self-oiler. 

1  40  H.  P.  Mather,  self-oiler. 

Arc  Dynamos. 


2    314  H. 
1    6      H. 


1    20-llght  2000  C.  P.  Western    Electric. 
1    25-llght  2000  C.  P.  T.-H.,    ball    armature. 


Arc  Dynamos— Continued. 


25-light 
30-light 

30-llght 
35-light 
35-light 
40-light 
40-llght 
45-llgbt 
45-light 
50-llght 
50-llght 
50-llght 
50-llght 
50-lighi 
60-llght 
60-llght 

60-llght 
65-1  ight 


2000  C. 
2000  C. 
2000  C. 
2000  C. 
2000  C. 
2000  C. 
20O0  C. 
1200  C. 
1200  C. 
2000  C. 
1200  C. 
1200  C. 
2000  C. 
2< xxl  C. 
2IXKI  (/. 
200U  C. 
2000  C. 
2000  C. 


1  75-llght  2000  C. 
3  125-llght  1200  C. 


P.  T.-H.,  ring  armature. 
P.  Western   Electric,    s.  0. 
P.  Brush,   No.  7. 
P.  T.-H.,  L.  D.  2. 
P.  T.-H.,   ring  armature. 
P.  Wood,   No.   7. 
P.  Western  Electric,  s.  0. 
P.  T.-H.,   M.  12. 
P.  Brush,    No.   7. 
P.  Excelsior,  latest  type. 
P.  Standard. 
P.  T.-H.,   L.  D.  12. 
P.  T.-H.,  M.  D.  2. 
P.  Brush,  No.  7%. 
P.  Western  Electric,  s.  0. 
P.  Westinghouse. 
P.  Wood,   No.  8. 
P.  Brush,  No.  8,  newly  re- 
wound, extra  fine. 
P.  Westinghouse,    s.    0. 
P.  Excelsior,    latest   type, 
self-oilers. 


1 10- Volt  Incandescent  Dynamos. 


1  12-llgut  Hartley,  M.  P.,  self-oiler. 

1  35-llght  Duplex,   75  volt,   self-oiler. 

1  50-llght  Bain,  self-ollcr. 

1  55-llght  Edison. 

1  75-llght  Eddy,  self-oiler. 

1  75-llght  Gen.  Elec,  self-oiler,  type 

1  80-llght  Wood,  self-oiler. 

1  90-llght  Westinghouse. 

1  100-llght  C.  &  C. 

1  160-llght  Rockford. 


110- Volt  Incandescent  Dynamos — 

Continued. 

1  200-Hght  Howard,  oil  cup. 

1  250-llght  Commercial,  self-oiler,  compound. 

1  260-Hght  National,   self-oiler,   compound. 

1  300-light  Loomls. 

1  300-light  Eiekmeyer. 

1  340-light  Eddy,    self-oiler,    compound. 

1  350-light  Columbian,  M.   P.,   self-oiler. 

2  350-light  Hawkeye,  comp.  wound. 

1  350-light  Jenney,  self-oiler,  compound,  new 
armature. 

1  350-light  National,   self-oiler    compound. 

2  350-light  Edison,  20  K.  W.,  self-oilers. 

1    360-light  Rockford,  self-oiler,  compound. 

1    400-llght  Wood,   M.   P.,   self-oiler. 

1    450-lIght  Rockford,  self-ollcr. 

1    540-light  Edison,  30  K.  W.,  oil  cup. 

5    540-llght  Edison,  30  K.  W.,  self-oilers. 

1  600-llght  E.  &  C,  slow  speed,  M.  P.,  self- 
oiler. 

1    600-llght  Eiekmeyer. 

1    800-llght  Rockford,    sell-oiler,    new  ar't. 

4    SOO-llght  Edison,  45  K.  W.,   self-oilers. 

1  1360-light  Wnddell-Entz,  80  K.  W.,  M.  P., 
for  direct  connection. 


220-Voit  Generators. 

1   7  K.  W.  Ft.  Wayne  Jenney. 

1  10  K.  W.  T.-H.,  self-oiler. 

1  12  K.  W.  Westinghouse,    self-oiler,     letter 

type. 
1  45  K.  W.  Edison,  self-oiler,   new  arm't. 
1  60  K.  W.  Edison,  self-oiler,  compound. 


500-Volt  Generators. 


1    25  K.  W.  Commercial,   self-oiler. 

1    25  K.  W.  T.-H.,   self-oiler,   D.   25,   comp'd. 

1    25  K.  W.  Edison,   self-ollcr. 

1    30  K.  W.  Jenney,  self-oiler. 

1    35  K.  W.  Jenuey,  self-oiler. 

1  35  K.  W.  Mather,  self-oiler. 

2  45  K.  W.  Edison,   compound,  self-oilers. 

1    60  K.  W.  Sprague,   new  arm't.,   self-oiler. 
1    60  K.  W.  Edison,   compound,  self-oiler. 
1   75  K.  W.  Westinghouse,  M.  P.,  self-oiler. 
1    80  K.  W.  Crocker-Wheeler,    M.    P.,    self- 

oller. 
1  100  K.  W.  Commercial,      self-oiler,      com- 
pound, M.  P.,  new  armature. 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 


N0TICE-A1I  micblnei  en  •dully  hi  Hock  ready  lor  prompt  delivery.    All  nacolnea  are  fuaruteed.     Write  lor  particular!  nod  lend  lor  MONTHLY  BARGAIN  SHEET,  with  nel  caah  price. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERGE  &  SMITH-YAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


FRED  H.  ALDEN,  Pres.  J.  GEISERO  WICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS    OF" 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-iu.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current.  , 

Moves  more  air,  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 

DURABLE. 

EFFICIENT. 

No  plumber  is  required  to  install  tbis 
Fan.  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


i#0UR  STUDENTS^ 

SUCCEED 


INCREASED  SAURY. 

I  was  getting  S30  a  montli  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
four  Civil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  ]  am  now  getting 
587  per  month,  and  can  truth- 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  being  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  lam  now  chief 
engineer  for  I.S.&T.  Elkinton, 
Philadelphia.  Pa. 

WM.  R.  HORNER, 

Philadelphia.  Pa. 


SI2  to  570,  io  Small  Mootbly  Installments,  pays  for  a 

Salary- Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy.  Steam,  Mechanical, 

and  Civil  Engineering. 

ESTABLISHED  1891.  CAPITAL,  $1,500,000. 

Send/or  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1002,  Scranton,  Penna. 


NOW   READY! 


Desk  and  Ceiling  Fans,  1900  Models. 

THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 


Send  for  Cata- 
logue No.  2110. 


Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  York  City. 


HUD  CTRDAPC  DATTCDV  DUCRCTATC  are  compact,  reliable  and  guaranteed  to 
UUIl  OlUnAUL  DA  I  I  till  nnCUolAlo  give  satisfaction.  Write  us  for  particu- 
lars. A  correct  indicator  of  the  amount  of  current  being  consumed  by  the  motor.  Protects  the 
motor  from  being  overloaded.  Reliable.  Fireproof.  Approved  by  fire  underwriters.  Send  for 
illustrated  Catalogue  W  and  discount  sheet. 

THE  CUTLER-HAMMER  MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

Sturtevant  Engineering  Co.,  75  Queen  Victoria  Street,  London,  England,  Agents  for  England  and    the    Con- 
tinent.   Bagnall  &  Hi  lies,  Yokohama,  Japan,  Agents  for  Japan. 
We  are  the  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  la  the  World. 


iThe  Fibre-Graphite  Commutator  Brush,  \ 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 
No  Shifting  of  Quadrant. 
0  80  per  cent.  Pure  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

i       5165  Wakefield  St..  Germanlown,  PKI.ADELPHH. 


TlBRErQRmm 


COMMUTATOR  .§ 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEKD  FOE  CIEOnLAB  ANT  PBIOES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


USED      MACHINERY-^- 

W.N.MATTHEWS&BR0. 

Manufacturers  Agents  + 

60/ Car/eton  B/o/g.     St.  Louis,  Mo. 
Ifeep  (/our  ec/e  on  this  little  Hole.  There's  always 
something   "in  if"  for  You  and.  for  US. 


LOW  PRICES  FOR  CASH. 

1—90  K.W.Wood  Alternator,  complete  with    Exciter 

and  Instruments,  133  cvcle. 
1— 50  K.  W.  T.-H.,  500-VoIt  Railway  Generator. 
1—62  K.  W.  T.H..  500-Volt  Railway  Generator. 
[_300-amp.  TJ.  S.  Dynamo,  12-S  Volts. 
1 — 100-Lt,  National  Bipolar  Dynamo,  125  Volts. 
2— 50-Lt.  Excelsior  Arc  Dynamos. 
2— 100-Lt.  Excelsior  Are  Dynamos. 
2— GO-Lt.  Western  Electric  Arc  Dynamos. 
1— 100-Lt.  Western  Electric  Arc  Dynamo. 
600— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  and  A-B  Arc  Lamps. 
1—16x27x16  Westinghouse  Compound  Engine.  300  H.  P. 
1—13)3x12  Westinghouse  Standard  Engine,  125  H.  P. 
1—8^x8  Westinghouse  Standard  Engine.  10  H.  P. 
1—16x16  Ideal  Simple  Engine.  175  H.  P. 
2— 66x18  Tubular  Boilers,  with  Hawlev  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5>(x3x5  Worthinpton  Duplex  Pump. 
1—20  H.  P-  220- Volt  Eddv  Bipolar  Motor,  good  as  new. 
2—15  H.  P.  220- Volt  Eddv  Bipolar  Motors,  good  as  new. 
2_10  a.  P.  220- Volt  Eddy  Bipolar  Motors,  good  as  new. 
1-lH,  P.  220-Volt  Sprague  Motor,  good  as  new. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

CHICAGO,  ILL. 


BCGO  SCHUMACHER.  Prest. 

J.  A.  ARHOGAST,  Vlce-Presl. 


MAX  SCHUMACHER,  Secy  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company. 


AKRON, 


OHIO. 


CHICACO  OFFICE, 

1015  Monadnock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


(£ 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

No  holes  to  dig.  Xon 
screw  them  In  the 
ff  round  and  there  they 
stay,  defy  ins  np- 
rootal. 

PRACTICAL  AND   INEXPENSIVE. 

Six  sizes,  3$  to  12   inch  diameter. 

Others   Use   and    Endorse  Them,  Why  Not  You? 


Manufactured 
by 


PHILIP   SMITH, 

Sidney,  Ohio,  U.  S.  A. 


8  to  IS  In.  Diameter. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and    Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOGUE. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  currant. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a  d  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


EUREKA  ELECTRIC  CO., 

MANUFACTURERS  OF 

THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  8.  A. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE   MANUFACTURERS   OF 


BELL-STYLE  TELEPHONE 


•ARATU! 


FOB    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHIC160  OFFICE,  No.  I860  MONADNOCK  BUILDING. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert;  St.,  NEW  YORK  CITY. 


.  30  AMERICAN  TRANSMITTER. 


This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact-reproduction  of 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
efficiency  of  our  apparatus  to  be  of  the  highest  grads 
and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  agalnsb  our 
patrons  on  alleged  infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at  subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Sellable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
QBTCATALOQ.  CHICAGO,  U,  S>  At 


May  5,  1900 


WESTERN   ELECTRICIAN 


>♦»»»♦»♦«♦«♦«♦«♦»♦»♦■♦•♦•♦•♦»♦♦■»•♦•♦»»•♦•♦•♦•♦»■»•♦•■»•♦•♦•♦•♦•♦»♦♦♦»»»-»»»•■»•♦•♦•♦•♦•♦•♦ 


ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 

Telephone  No.  I $  7.50 

No.  2  7.00 

No.  3 6  25 

No.  4 3.50 

No.  6 8  50 

No   6a 10.00 

No.  7 9.50 

No.  7a 11.50 

Desk 10.00 

We  guarantee  our  telephones  to  be  high  grade  and  best 
on  the  market. 


GALV.  IRON  WIRE  NO.  14. 

Ton  lots  per  100  lbs S4.00 

No.  12,  ton  lots  per  100  lbs 3.75 

Brackets,  oak,  per  1,000 14.00 

Pins,  oak,  per  1,000 8  00 

Cross=arms,  per  foot 3}c 

Pore.  Knobs,  No.  4,  per  1,000 S9.00 

Headquarters  for  all  Supp'ies. 

Shipments  made  promptly.    Send  for  our  Hand  hook 

of  Information,  sent  free. 


FARR  TELEPHONE  &  CON- 
STRUCTION SUPPLY  CO , 

357  DEARBORN  ST.,  CHICAGO,  ILL. 


t 
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MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their    Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 


ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  63-7SFRAWKr0RTST ,  OHIO. 


IN 


a 


AIR  PROPELLORS 


PP 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO., Detroit, Mich., U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


SOLD    BY 


London,  Eng— Wm.  Key.  11  Queen  Victoria 

St.,  E.  C. 
Paris,  France— E.    H.    Cadiot,    12   Rue   St. 

Georges. 
Glasgow,     Scotland— Wm.      Key,      Central 

Chambers,  109  Hope  St. 
Yokohama,  Japan— Bagnall  &  nilles. 
New  York— Western  Electric  Co. 
Washington— National  Electric  Supply  Co. 
Wllmlngton-Garrett,  Millet  &  Ce. 


Denver— Thos.  H.   Smith;  Hendrie  &  Bolt- 
Los   Angeles— Western    Electric   Works. 
Minneapolis— Roberts   Heating  &  '\  ent.  Co. 
Milwaukee— Geo.  F.  Rohn. 
Chicago— Western     Electric     Co.;     Central 

Electric  Co.;  Kohler  Bros. 
St.  Louis— Western  Electrical  Supply  Co. 
Boston— Smith  &  Anthony. 
South  Bend,  Ind.— Miller-Knobloek  Co. 
Peck-Hammond    Co..    Cincinnati,    O.,    Gen- 
eral Southern  Agents. 
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ADJUSTABLE 

Hanging 
Telephones 


IV    U.AI.I.. 
1  KI1.IV4.   A\l>  DISK 

SETS. 

Take 'phone  where  von  want 

It. 

antral  u  hen  you  lower 

It.  or  si* it.  as  you  wish. 
Connects  with  any  telephone. 
Does  all  they  do  and  much 

more. 

We  Have 
Others,  Too. 

Send  for  new  illustrated  cata- 
loc  showing  our  new  de- 
parture in  ti'lophony. 

M.  I.  VOUGNT, 

Sole  Manufacturer, 

Complete.     LA   CROSSE,  WISt 

Talents  Pending  in  Commercial  Countries. 

U.  S.  NAVY  SPECIFICATIONS 

Call  for  Drv  Cells  equal  to  "New  Standard  Dry 
ltatterv"  in  E.  M.  P.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.   New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVCNTOH     UNO    SOLE    MANUF«CTU«I« 

42  VESEY   STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


.VIADUCT 

BALTIMORE,  MAKE 


AMD    EVERYTHINC    ELECTRICAL 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fames;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in 
market.  For  No.  1  cell,  300 
ampere  hours;  for  No.tocM, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  ffi, 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  COMPAJfY, 

59-1  Broadway,  Jfew  Yorik. 

Western  Representative, 

Geo.  W.  Patterson,  HI  Clinton  Street, Chicago,  III. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  WM  Washington,  D.  C. 

Booklet:  "Informationf  or  Inventors," 

free.  Specialty:  Electrical  Inventions. 


1)        ^        £ 


MDNDNRDUTE 


IS  THE  DIRECT  LINE- 
BETWEEN 

CHICAGO. 

INDIANAPOLIS, 
CINCINNATI 

LOUISVILLE 

|CITY  OFFICE  232  CLARK  ST.. 

— \^!rr^    CHICAGO. 


O  Send  for  complete  catalogue  of 

S     MACNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  19  i  — li  tirade  In  Every  Respect. 

MIANUS  ELECTRIC  CO.,  ■    Mianus,  Conn. 


SMALL  SPRINGS 

OF   ETVERV   DESCRIPTION 
THE  WALLACE    BARNES    COv 

syABu^en  n-t7         BRISTOL,    CONN.,   U.S.A. 


READY  FOR  THE  MARKET. 

PEIICO"  the  new  style  Creole  rosette.    In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co..  Peru,  Ind. 


CABLE  DISTRIBUTING 
BOARDS 


Combining  sc.ew  contacts  with 
washers,   fuse  connections  and 

lightning  arresters  and  ground 
strips.     Price,  ioc.  per  line. 


THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


Kokomo  Telephones  ^  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


Send  Us  One  Dollar. 

Cut  this  ad.  out  and  send  It  to  us  with  one  dollar  and  we 
will  forward  you  this  $10.00  Dictionary,  subject  to  examination. 
You  can  examine  it  at  your  nearest  express  office  and  if  found  abso- 
lutely the  grandest  bargain  ever  heard  of  and  a  better  dic- 
tionary than  you  bave  yet  seen,  pay  the  express  agent  S3.9§ 
and  charges  and  take  the  book.  This  Dictionary  contains  25,000 
more  words,  pbrases  and  definitions  than  are  to  be  found  in 
Webster's  International  Dictionary.  It  is  the  latest  Dictionary 
published,  contains  fully  46,000  more  words  than  Webster's  and 
Worcester's  latest  Unabridged  Dictionaries  and  has  250  more 
pages  than  WEBSTEE'S  INTERNATIONAL  DICTIONARY.  The 
arrangement  is  superior,  the  reference  is  exact  and  it  is  absolutely 
the  cheapest  hieh  grade,  up-to-date  Dictionary  on  the  market.  Re- 
member this  Dictionary  is  printed  on  flrst-clasB  paper  made  expressly 
for  this  book,  f-om  clear  type  and  is  handsomely  bound  m  FULL 
LIBRARY  SHEEP,  marbled  edges,  indexed  for  only  $4.95.  As  a 
reference  this  Dictionary  has  ABSOLUTELY  NO  EQUAL.  .  Send  ynur 
order  NOW.  Illustrated  catalogue  of  books  at  special  pnees,  FREE. 
Address, 

THE  WERNER  COMPANY, 


publishers  and  Manufacturers. 


Akron,  Ohio. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS    HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  01  lb§.  or 
N.i.iGr.inK'lcNllk-covercd  wire  willcoBt  you 
•243netat(0,  I0,  10,0  Offllsr;  and  there  is 
Kiilllnient  wire  <m  thfio  2K  npoulM  to  wind 
1,000  BOO-ohm  trfdilng-oell  magnets.  Your 
winding  labor  will  cost  yon  flt  leasts 
additional,  rim  kin*  a  total  cost  of  yonr 
own  1,000  magnets  finished  at  factory,  1248. 


Tlie  above  box  contains  1,000  "Duplex" 
in.'  -Hi-i  v  iii.iinj.-  .  i-  at-ii  winding  Id  made 
iiji  of  No.  36  wire,  f>00  ohms  per  winding, 
and  each  winding  1ms  13  per  cent,  inoro 
turns  than  there  are  in  tlio  ordinary 
wound  magnet.  Price,  I21H.70  net.  Thin 
i.t  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  lor  winding. 


THE  VARLEY  DUPLEX  MAfiNETCO.  DOES  IT  BY  MACHINERY 
/387™sr.JERSEYaTYM 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9'^in.  x  40  in,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5-00* 


STANDARD  FUSE 

For  both  cable  distributing  boards  aud  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,    O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 
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MANHATTAN  ELECTRICAL  SUPPLY  CO.. 


32  CORTLANDT  STREET, 


1,000,000  sold  during   the 
past  twelve  months. 


nesco  Dry  Battery. 

Acknowledged  [the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 


Standard  size,  2Hx6i4 

We  make  all  sizes. 


Hard  Rubber,  each $1.25 


Battery  Zincs. 

We  have  purchased  the  plant  of  the  Carr 
Metal  Company  and  can  furnish  the  Carr  com- 
posite zincs  In  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Price $6.00 

We  make  a  number  Different  styles. 


Telephone   Outfit, 
No.  14, 

With  our  high-grade  car- 
bon transmitter,  whicli 
will  be  sent  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
co  Dry  Battery,  $9.00. 


Alarm   Clock  Outfit,   No.   itf. 


Price,  Outfit  $3.75 

"      Clockonly 225 


Pony  Telephone  Receiver. 


Retail  price,  90  cents. 


Dittmar  Pocket   Bat- 
tery Gauge. 

Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.60. 


Desk  Telephone    Outfit, 
No.  11. 


Price $9.00 


We  make  a  dozen  differ- 
ent lelephone  Outfits. 


ron  Box  Bells,  No.  97. 


2H,  3,  3^  and  4  inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities. 
WE  MANUFACTURE  a  large  percentage  of  the  goods  found  in  our  catalogue. 


Catalogue  No,  11 — Woi  Readj. 
MANHATTAN  ELECTRICAL  SUPPLY  CO., 32 £E£'!£2." "• 


I  HAVE  PURCHASED  FROM  THE  ASSIGNEE  OF  THE  DEFUNCT 

PHENIX  BATTERY  MANUFACTURING  CO. 

of  ST.  LOUIS,  MO., 


Its  entire  stock  of  finished  goods,  consisting  of 

TERY   MATERIAL  AND  CARBON   BRUSH 


L.ECTRIC   LIGHT    CARBON: 


».    I  will  offer  this  stock  at  very  low 


prices.    If  interested  write 


AIVIOS   IM.   BARRON,  Cleveland,  Ohio 


BOSKS, 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  Marquette  Bldg.,  CHICAGO. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
"3-1  7  Cortland!  St..  No*  Yo'k 


BRANCHES:]  320  D.arbci'n  St 


BOSTON: 
134  Congress  St 


SAN  FRANCISCO: 

71  Cloud  Building 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


JtVlll 
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EDISON 

BATTERY  FAN  OUTFITS 


...WITH... 


EDISON  LALANDE  CELLS 

;n  ..unit-. 
■■  market.    Invaluable  for  ihi    ■ 

room, 


Write  for  aualoiruf  No.  17. 

EDISON  MFG.  CO., 

Thonui-.  \.  Gdlaon,  Proprietor. 

1 35  5TH  AVE.,  COR  20TH  ST., 
NEW  YORK. 


j^&^JUSH'sWJTCHy   . 

[{•1  tUlirf^l       *■* "  '  '          ^M' 

No.  702,  10  Amp.  D.  P. 

THE 


Has  ample  carrying  capacity. 


I-AND.-I 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


You  can  always  rely  on  it. 


99  HIGH  ST.,  H 


NN. 


ra  obi  nmraa 


IWtNIT       UULLAKb      n  LT,  1  J 

w,  Ti.  yti  li.i  \s.  a.iaTi.-.mi  sircft.  su,r'n.  0.  HH 

imiaiigiiai  miiU 


THE  SHORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry, 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  7&  Copper  Country 


../hANOOCK 

•5  HOUGHTON 
«Vl*anse 

■i^Nestoria 
bepublioP-'^^Oi^UETTE 
mountain 


MENOMINEE' 
"MARINETTE 


OCONTO  JC.|^>0C0NT0 


^MILWAUKEE 


THROUGH  SLEEPING  CARS.  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

City  Tick  t  Office.  93  Adams  St. 


Telephone  Men! 


Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 


CARGENT  &  LUNDY, 


Engineers, 


Electrician  Publishing  Company, 

Suite  510  Marquette  Bide..   Chicago.     Frederick  sargent 


II41    MONADNOCK    BLOCK,     CHICAGO. 

A.   D.   LUNDY. 


PUZZLE 


PRIZE 


PUZZLE 


0.  G.  Little's  Commutator  Compound 

PREVENT     SPARKING! 

Puzzle  consists  In  making  a  grammatical,  correct  exclamatory  sentence 
from  the  above  by  changes  In  only  the  first  two  letters, and  sound  of  same 
Is  a  clew  to  the  change  required. 

TO    ANYONE    SENDING    CORRECT    SOLUTION 
We  will  award  one  stick  of  our  Commutator  Compound. 

Price,  50c  per  Stick;  $2.75  per  half  dozen;  S5.00  per  dozen. 

0.  C.  Little  Pulley  Coating  Co., 

MENASHA,   WISCONSIN. 


"The  Recognizid  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  CUSHING.  Jr..  A,  I.  E.  E..  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  tbe  United  States. 

By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

Tt  settles  disputes,  and  if  referred  10  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  (pocket  size),  $  1 .00. 
Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishing  Co., 

510  Marquette  Building,  -  -  CHICAGO,  ILL. 





;  i  ......  .  ....  ....  ...:.,  ..;...  .....  ;..;.....;.:  .  ;  i  :  i  ;..;..;,.;.:,.;..?..;,.;..;.  ;..;..:..;  . .;  ..;..;,.;..;,.;.;.....:..;.;,;.;.;.;..;  ;  ....,.;.;.;.,.;..;..,.......;. 


BECAUSE  THEY  REQUIRE  SO  LITTLE  ATTENTION 


Is  why  our  SELF-STARTING  SINGLE  PHASE  A.   C.   MOTORS 
are  especially  adapted  to 

PUMPING    PLANTS. 

WRITE   FOR  BULLETINS  Z  24,  26,   35  AND  37. 


WAGNER   ELECTRIC  MFG.  CO., 


branches: 


GENERAL  OFFICES  AND  FACTORY,  ST.  LOUIS,  U.  S.  A. 


New  York,  Boston.  Nan  FranciMCO,  Philadelphia.  Chicago.  City  of  Mexico,  Baltimore, 
Atlanta.    E.  E.  l.lllllKt.  Mgr.  Foreign  Dept.,  HaTemeyer  Bide.,  New  York  City. 


May  5.   lyoo 
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Ball  Automatic  Engines. 


Bunt  only  b» 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


ENGIN 


F»A.,  U.S.A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  hoses  and  crucibles  resisting  heats 
of  4,000  degrees. . 

JOS.  DIXON  CRUCIBtE  CO.,        -       •        Jersey  City,  N.  J. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.     The  highest  mean  efficiency  ever  realised  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  unequaled  in  amcfaiess  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  tc  fall  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  resul's  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  u>e.  STATE  REQUIREMENTS 
AND  jEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


IF  YOU 
HAVE 


Major's 


Ice  Receptacle 

In  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

RIGHT    TEMPBHATURE 

TO     DKINK. 

You  can  run  a  cooler  with  one-half  the  amount  of  ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  ona  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  ' 'Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 
•WATttH    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superiortoany  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 
91  Liberty  St.,  New  York. 

9m  ITSNn  Heaters,  2,000,1.500. 
£iU  DHHU  1,200,1,000,800,600,300, 
80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
in-Aved  Berryman. 


Burlington 


The  Phosphor  Bronze  Smelting  .Co.  Qmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS, WIRE, RODS,  SHEETS,  etc. 

—  DELTA    METAL- 
CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


PERSONALLY  CONDUCTED 

TOURIST  PARTIES  TO 

California 


If  yon  are  going  to  California  and  wish 
to  save  expense,  yet  travel  in  safety  and 
comfort,  investigate  these  "once -a- week 
parties."  They  leave  every  Wednesday 
from  both  Chicago  and  St.  Louis,  joining 
at  Denver.  Then  past  the  grandest  scenery 
in  the  world,  over  the  Denver  &  Rio  Grande 
Railroad.  A  few  hours'  stop  to  see  Salt 
Lake  City,  and  on  via  Ogden  and  the 
Southern  Pacific  Railway.  A  special  agent 
is  in  charge  of  each  party,  and  the  cars  are 
comfortable  and  exquisitely  clean.  Write 
for  a  folder  giving  full  particulars  and  send 
G  cents  in  postage  for  our  beautifully  illus- 
trated book  on  California.  It  is  a  work  of  art. 
P.  S.  EUSTIS,  Gen'l  Pass'r  Agt..  C.  B.  &  Q.  R.  R. 
CHICAGO,  ILL. 


Remember 
MAJOR'S 
RUBBER 
L'EMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICAS  MOST  POPULAR  RAILROAD 


41 


CHICAGO 


ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGOdKANSASCITY,  I 
CHICAGO*™ ST.  LOUIS.     I 
CHICAGO  ^D  PEORIA. 
ST.  LOUISakdKANSAS  CITY..™ 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS,Ark..DENVER.Colo.. 
-     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  «no  OREGON. 


If  you  are  contemplating  a  trip,  any  portion    of 
whicli  can  lie  made  over  tlie  Chicago  &  Alton,  It  will 

Jiay  you  to  write  to  the  undersigned  for  maps,  pampli- 
eta,  rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  A  pent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES 


FROM 


TO     200     M.    ^. 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 


o o     o c 
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Westinghouse 

XX  CENTURY 

FAN  MOTORS 

FOR  1900. 


A.  C.  FAN  MOTOR,  TYPE  5 -Front. 


A.  C,  FAN  MOTOR,  TYPE  5-Rear. 


Noiseless.     Variable  Speed.     Ornamental  Design. 

Minimum  Current.     Maximum  Breeze.     Perfect  Satisfaction. 

Westinghouse  Electric 

&  flanufacturing  Co., 

PITTSBURG,  PA, 


New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  Pitts- 
burg, St.  Louis,  San  Francisco,  Syracuse, 
Taeoma,  Washington.  Denver,  Mountain 
Electric  Co. 


OFFICES: 


The 


name 


Westinghouse 


Canada,  Ahearn  &  Soper,  Ottawa.  Mari- 
time Provinces,  John  Starr,  Son  &  Co., 
Ltd.,  Halifax,  N.  S.  Mexico,  G.  &  O. 
Braniff  &  Co.,  City  of  Mexico.  The 
British  'westinghouse  Electric  &  Mfg. 
Co.,  Ltd.,  London,  England. 


is  a  guarantee. 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


a 


WOOD"  AUTOMATIC  MOTOR  STARTER. 


APPROVED    BY    FIRE    UNDERWRITERS. 


A  new  apparatus,  combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  devices  required. 


It  is  so  constructed  that  the  power  may  be 
^transferred  from  one  generator  to  an- 
|  other  without  stopping  the  motor.     j£ 

Only  one  operating^magnet. 

No  contacts  to  corrode. 

No  short-circuiting  devices  used. 


LARGE  SIZE.    SWITCH  CLOSED. 


ABSOLUTELY  PROTECTS  YOUR  MOTOR.     EASILY  INSTALLED. 

SEND  FOR  BULLETIN. 


MA.N  OFF.CE  AND  FACTORY,      FORT     WAYNE,      INDIANA. 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 


WESTERN    ELECTRICIAN 


May  s,  1900 


.  Send  for  Circular  and 
Prices. 


Manufactured  t>)        /)  V 

HARTWIG  &  MILLER, 

DETROIT,     MICH. 


THE  TKOI'BIK  OF  OIL  ON  BELT*  OVKBCOME  BY 

Oil  Extracting  Powder, 

MANUFACTURED  SOLELY  BY 


A  great  many  belts  ^et  oil  on  tbem,  which  lessens  their  driving  power  by  causing  them  to  slip, 
rotting  the  belt  To  send  them  to  some  place  to  have  the  oil  extracted  is  expensive,  and 
another  belt  must  be  kept  In  reserve,  to  be  used  while  this  Is  being  done. 

We  manufacture  an  oil  Extracting  Powder  which  can  be  applied  to  the  belt  while  it  Is  run- 
ning 00  the  pulleys,  which  absorbs  the  oil  and  leaves  the  belt  In  nice,  dry  condition.  This  can  be 
done  with  little  cost  and  without  loss  of  time  or  the  use  of  the  belt-  It  also  lengthens  the  life  of 
the  belt.    We  guarantee  It  to  absorb  the  oil  If  uBed  as  directed. 

This  Powder  Is  put  up  In  10  and  25  pound  cans. 

Price,  30  Cents  per  Pound. 

SHULTZ  BELTING  COMPANY, 


It  can  be  had  from  our  agents. 


ST.  LOUIS,  MO. 


Electrical  Manufacturing. 


WHAT  HAVE  YOU  TO  MAKE? 

Our  Work  is  First-Class,    Prices  Rei 

SPIES  &  COMPANY, 

U7-80  w.  v.in  Buren  St  ,  Chicago,  in. 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


OhicDRO  Agent,  J.  W.  Brooks,  60S  Plymouth  Bids; 


LAMPS  |7p 

CO.,  Cwensboro,  Ky.  ■  M    U 

oks.  605  Plymouth  Bids.  ^*    «™  ^^^ 
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VULCANIZED  FIBRE 

Highest  grades  (or  electrical  insulation  and  mechanical  purposes,  in  sheeta, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington, 


The  Bossert  Electric  Construction  Go. 

0 MANUFACTURERS  OF o 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS.    SWITCHES,  HTfX 

UTIOA,    NBW    vowmK. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBim 

For  Electrical  and  Mechanical  Purposes,  Hallway  Dust  Guards,  Tfufceufl 
and  Packings.   Patent  Insulating  Cleats. 


MANUFACTURED  BY 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   it 


FAMES   ADJUSTABLE   LAMP   HOLDERS   AND  SHADES. 

PAT  A I  fifillF   Nn    7  has  just  been  Issued  and  will  be  mailed 
!?I™nrJ..™i„  upon  request.     It  shows  a  number  of 


new  fixtures  In 


ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 


Address,  FAJRIES     MFG.    CO., 


Discount 
to  Dealers   .... 
r>eoat«r,  Illinois. 


1 

-IE 

:re 

E  IT  IS 

The  Original  Style 

l_  "BELDEN" 
B      ARC  LAMP 

Possesses  the  desirable   features 

^B*       that    have    made   the    "Belden" 

srn^         system  of  arc  lighting  so  popular. 

It  will  be  money  in  your  pocket 

HL        to  investigate  ihe  merits   of  the 

■^BbBbW     "Belden"    before    placing   your 

|n    orders  elsewhere. 

^■V^        Send  for  our   catalog;  it   tells 

what  an  arc  lamp  should  be,  and 
N.                   what  the  "Belden"  is. 

\ 

\ 

]        Belden-Larwill 
/        Elec.  &  Mfg  Co., 

FORT  WAYNE,  IND. 

S  Black  Diamond  File  Works^ 

to 
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Kilt.  1803. 


Inc.  1895. 


Twelve 
Medals 
Awarded  at 
international 

Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


to 
to 

to 

OUB  GOODS  ABB  ON  SALE  IN  E  VKBY  LEADING  HABDWAIE  0* 
STOKE  IN  THE  UNITED  STATES  AND  CANADA.  Jj^ 

to 

to 
to 
to 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,   PA. 


ELECTRIC 

VENTILATING  FANS 

Dust  Drool  Motor.      Shipped  Dcady  lor  Operation 

CARRIED  IN  STOCK 

Send  lor  Bulklin,  Q 

B.  F.  STVBTEVANT  CO.,  Boston 

New  YorK         Philadelphia         Chicago         London 


$3    P©  r    AfinU  m  -         Electrician  ftio^alUnff  Company,  Chicago.        EVERY       SATURDAY.         as  mail 


Entered  at  Chicago  Postofflce 


matter   of  tLo  second 


SU.    1 0  cents  per  Copy. 
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CIIUIDI     17  V  INSULATED 

Olivier  L-E. A.  wires  and  cables. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

W"T"  "i«««tHT'    Simplex  Electrical  Company, 


I  !37Mo.iadnock  Block.  CHICAGO. 


75-81   Cornhlll,  BOSTON,  MAS8. 


188»— Paris  Exposition, 
Medal  for  Rubber  Insulation, 

1893-World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK. 


THE  ST  AW  WARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ws??.r  Wires. 

THE  OKONITE  CO.,  Ltd. 
SfSSUrSSSK  f"«-«™-     253  Broadway,  New  York.     aVaS^sE;.'1 Suft 


MORE 

Crown'Rail  Bonds 

Arc  in   use  thttn   all   other  styles  of  Rail   bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co., 

The  Rookery,  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH    AND    FIRE    ALARI1    CABLES. 

All  Wlr««  are  tested  at  Factory.  JMESBOBO,  IM». 


READY  FOR  THE  MARKET. 

"FEHCO."  the  new  style  Creole  rosette.   In- 
sulation perfect,  Ions  fas*,  superior 
In  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


"PHONO  -  ELECTRIC." 


THE   NEW 


wire  ?;r 


For  trolley  wire  in  hard  use  and  for 
telephone  and  telegrapb  lines  in  ex- 
posed and  troublesome  places  "Pbono' 
Electric"  stands  unrivaled. 


Write  for  Booklet  and  Win*  Tahlp*. 


BRIDGEPORT   BRASS  CO. 

19  Murray  St..  NEW  YORK. 


PLATINUM 

iv  si  s.oo  per  ounce  for  scrap- platinum.    Old  mcande*  ■         imp  s« 

■  v 

GOLDSMITH  BROS..  S3  and  65  Washington  S<reet.  Chicago. 

Refiners  and  Assayers.  -  Works.  38th  ana  Throop  Streets 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Yz  to  &0 horsepower. 
Dynamos  from  i0  lights  to  700. 
We  sell  or  rent.  Good  profits 
The  Hobart  Elec  Mfg.  Co.,  Troy,  Ohio. 


Queen  *  Co.. 

1012  Chestnut  St.,  Pkila. 

480  M0N0N  BLOC.  CHICAGO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 

I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 

Motor  Starting  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

westiieid.  mr.  *„  r.  s.  a. 


C  P*.    SPblfDORK, 

Medical  Colla, 
Spark  Call*. 
17 -*7  Vandewater  St.,  Hew  York. 


GhJca8oBdtinsC0niNi 


I'i'-a.  - 


BELTIN  -   "C  >  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynamo 
brand  of  leather  belting  Is  the  ro- 
sult  of  patient  Inquiry  an dcarefal 
itudy  of  the  requirement!  of  tho 
different  machines  used  under  aU 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


07-09SOUTM    C4\Al     SHUT  I 

CHICAGO  ILL 


WEST  UN  ElBctrical  Insimmsnt  Co., 

1 14-120  William  St.,  NEWARK,  N.  J.t  U.  S.  A, 

Voltmeters,  Milliioltieters,  Voitammeters, 
Aenmettrs.    Mllllimmeters. 

6round  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers. 


Weaion  Standard  Portable  Direct 

Heading  Ammeter. 


Berlin*  —  European  Weston  Electrical  Instru- 
ment To..  Ritter>tras>e.  No  88. 
London— Elliott  Bro*..  No.  103  St.  Martin's  Lane. 
Our  portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  5tandardsare  '.Till  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  !n  point  of  extreme  accuracy  and 
msumption  oi  e 

IVesters  Electrician  when  writ- 
ing for  catalogues. 


HOLOPHANE  GLASS  CO,, 


No.  ■  Broadway, 

NEW  YORK,  N.  Y. 

Manufacturers  ol     COMPOUND    PRISM    GLOBES    AND  SHADES,    O'arautttdl.dre 

"Maximum  Light,    Complete  Diffusioa* 

.Minimum  Glare." 
Fordlie.  ifcat. 

Send  tor  csLni  ■ 
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REMOVAL 


THE  MARTIN  J.  INSULL  CO.,  CHICAGO, 


WESTERN  SALES  ACENTS  FOR 


The   General   Incandescent  Arc  Light  Co., 


HAS  REMOVED  TO 


48  WEST  JACKSON  BOULEVARD, 

AND  NOW  CARRIES  A  FULL  STOCK  OF 

"C.   I."  Specialties,  Bergmann   Arc   Lamps,   Paragon    Fan    and  Small    Power 

Motors,  Wright  Discount  Meters,  Etc. 

DIEHL  ELECTRIC  FANS. 


IN    USE 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Current 
Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Buren  St. 
BOSTON,  128-132  Etttx  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETUPORT.  N.  J, 


May  12,  igoo 


WESTERN    ELECTRICIAN 


The  Value  of  Chloride  Accumulators  for  Trolley  Regulation. 

The  Union  Traction  Company  of  Philadelphia,  after  operating  a  battery  of 
Chloride  Accumulators  on  its  system  for  five  years,  has  recently  contracted  for 
five  additional  plants— one  powerhouse  battery  and  four  feeder  batteries— a  total 
battery  capacity  of  16,000  horsepower  hours. 

SALES  OFFICES:  THE   ELEC  TRIC 

Nev  York.  100 Broadway.  STORAGE    BATTERY    CO., 

Boston,  GO  State  street. 

Baltimore,  Equitable  Building.  19th  Street  and  Allegheny  Avenue, 

Chicago,  Marquette  Building.  •  

Sar  Francisco.  The  Parrott  Bldg.  Philadelphia     Pa 


NONA/! 

Send  in  your  order  and  copy  for  a  special  announce- 
ment in  the  WESTERN  ELECTRICIAN'S  Two 
National  Electric  Light  Convention  Num- 
bers, May  19th  and  26th.  You  cannot  afford  to  re- 
main out  of  them.  They  will  be  circulated  through- 
out this  country  and  abroad.  The  first  is- 
sue goes  to  press  May   18th.    Therefore 

DON  T  DELAY! 
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CHICAGO  EDISON  COMPANY, 


139   ADAMS    STREET, 
CHICAGO. 


Beware  of  Cheap  Fuses, 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A  CLOCK  THAT   WON'T  KEEP  TIME. 
AN   ALARM   THAT  WON'T  GO  OFF. 
A  WHISTLE  THAT  WON'T  BLOW. 

Or  anything   else   that   is    unreliable   where    reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"Cariwrighl"  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 


Chase -Shawmut  Co., 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  6  In.  x  8  la. 
E.  M.  F.,  I.O  TO  2  VOLTS. 

Current  on  Short  Circuit,  l  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Partz 

[Sulpho-Chromic 

Salt. 


Dissolved  in  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  in  a  Partz.  When  th )  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled;  feeding  It  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  Its  usefulness. 


SEND  FOR  FREE  CATALOGUE. 

THE  S.  S.  WHITE  DENTAL  MFG.  CO., 

Chestnut  Street,  oor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago, Brooklyn, Atlanta,  Rochester,  Berlin,  Buenos  Ayres, St. Petersburg, 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASB. 


May  12,  1900 


WESTERN    ELECTRICIAN 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INDUCTION    MOTORS 


for  mining  machinery, 
pumping  plants,  textile 
mills  and  factories;  are 
sparkless,  economical 
and  require  minimum 
attention. 


WRITE   FOR   BULLETIN  4209. 


CE.--50  H.  P.  Induction  Motor. 


GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

Sales  Offices  in  all  Large  Cities.  Chicago  Office,  Monadnock  Building. 


♦ 
♦ 

♦ 

i 

♦ 
♦ 
♦ 


OUR  SELF-STARTING  SINGLE-PHASE 
A.  G.  MOTORS  AND  WHAT  A  CUS- 
TOMER THINKS  OF  THEM. 


WRITE  FOR  BULLETINS     Z  24,  35,  37  and  39." 


WAGNER  ELECTRIC  MFG.  CO., 

General  Offices  and  Factory,  ST.  LOUIS,  U.  S.  A. 

BRANCH  OFFICES' 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1  000  Bctz  Bldg.  BOSTON,  620  Atlantic  Ave. 

CHICAGO.  1519  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  St. 

ATLANTA,  GA  ,  1002  ENGLISH-AMERICAN  BUILDING-  R.  1.  RUSsELL. 

SAN  FRANCISCO,  120  Sutter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg..  New  York  City. 


OKONITED  or  .... 
ELECTROCUTED? 

WHICH?   WE  HAVE  COINED  A  NEW  WORD.   IT'S 


a 


OKONITED.' 


An  electrician  is  Okonited  when  he  has  learned  from 
satisfactory  experience  that  Okonite  insulated  wires  and 
cables  combine  the  maximum  of  conductivity  and  perfect  in- 
sulation with  the  greatest  possible  resistance  to  wear  and 
chemical  action. 

An  electrician  may  be  electrocuted  when  he  tries  to 
make  inferior  material  take  the  place  of  Okonite. 

"It's  up  to  you." 


Central  Electric  Co., 

264.-272     FIFTH     AVE.,    CHICAGO. 


WESTERN    ELECTRlClAiN 


May   12,   igoo 


Pole  Arrester  lrun  cover,  Bhowing  Ud 
removed.  It  is  necessary  to  loosen  but 
one  thumb-screw  to  remove  lid.  Thla  Ar- 
rester welgbB  but  13  Iba.  complete. 


LESS  THAN  A  OF  ONE  PER  CENT. 

Of  all  the  Lightning  Arresters  that   we  sold  last  year  were  returned  for  repairs,   although  we 
repair  without  charge  any  proving  defective,   within  one  year  of  purchase. 
Is  there  any  other  make  that  you  know  of  that  will  give  these  results? 

Carton  Lightning  Arresters 

Are  the  only  ones  we  know  of,  and  our  observations  are  pretty  general.  Send  tor  Catalogue  No.   24 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 


AnohorHfTel.ATel.Pole). 

Smith,  l'tilllp. 
Annunciators. 
Central  Electric  Go. 

Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Partrick,  Carter  A  Wilklns. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  Lamps. 

Belden-Uarwlll  El.  A  Ml.  Co. 

Central  Electric  Co 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Siemens  *  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Babbitt  Met'l  and  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gilchrist  Jar  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belling  Co. 

CUne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 

Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books, Electrical. 

Electrician  Publishing  Co. 
Brushes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 
Brush  Holders. 

Clay  Electric  A  Mfg.  Co. 
Burglar  Alarms. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Elect.  Supply  Co. 
Cables  fSee  Insulated  Wires.) 
tables, Electric  (See  Insu- 
lated \vlres),l*opi>er,»heet 

and  Bar.  , 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Ine.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 
Carbons,Polnts  APlates 

1  ,  M:  ral  Electric  1  !o. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Speer  Carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

smiiii  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  &  M  fg.  Co. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Coal  A  Ashes  Handling 
Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little,  O.C..  Pulley  Coat'g  Co. 
Coils  and  Magnets. 

Splltdorf,  C.  P. 

Varlpy  Duplex  Magnet  Co. 
Coloring,  Lamp. 

Vitro  Cnrome  Chemical  Co. 
Compound.  __„ 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan* Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  ElectricCo. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

Hurt  A  Tobey, 

MclntireCo.,  The  0. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsb  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Western  Electric  Co. 
Contractors  and  Klectric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlngbouseElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 
•   General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Ini,t. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Gough  A  Davis. 

Kans.  City  A  So.  Lumber  Co. 

Leavltt,  R.  H. 

Magers,  J.  B. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  &  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hart  A  Hegeman  Mfg.  Co. 

Hill,  W.  S.,  ElectricCo. 

Manhattan  Elec.  Supply  Co. 

Meyrowltz,  E.  B. 

Palste  Co.,H.  T. 

Siemens  A  Halske  ElectricCo. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  M  fg.  Co. 

Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Central  Electric  <  !o. 
Crocker- Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  ElectricCo. 
General  Inc.  Arc  Light  Co. 
Gregory  ElectricCo. 


I     Hobart  Elec.  Mfg.  Co. 

Matthews  &  Bro.,  W.  N. 
1      Northern  Elec.  Mfg.  Co. 
|      Roth  Bros.  A'Co. 
!      Schureman  A  Hay  den. 

Siemens  a  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker-Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro- Plating  Mach^'. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  Gas. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  On MUm. 

Bates  A  Bro.,  D.  L. 

Central  ElectricCo. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

McFell  Electric  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co, 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

Chase-Sbawmut  Co. 

MclntireCo.,  The  C. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.Co. 

Electric  Appliance  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

Mianus  ElectricCo. 

Partrick,  Carter  A  Wilkins. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wrheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water}. 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

PaisteCo.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co.    ' 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkontteCo.,The. 

Partrick,  Carter  &  Wilklns. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 
.  Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Sheiby  ElectricCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Butler-Taylor  Co. 

Central  Electric  Co. 


Electric  Appliance  Co. 
Eureka  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Garton- Daniels  Company. 
General  ElectricCo. 
Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 
Klein  A  Son,  Mathias. 

Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chas.  H. 
Robertson  A  Sons,  Jas.  L. 
Stilwell-Bierce  Smith-Vaile. 

Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co . 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  &  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  &  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Plat  i  mi  in     Bough  t     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Great  Western  Smelting  and 
Refining  Co. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

PerrTzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron'Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 

Refiners. 

Great  Western  Smelting  and 
Refining  Co, 

Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  &  Hay  den. 

Stewart  Electrical  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Hodge- Walsh  Elec.  Eng.  Co. 
Matthews  &  Bro.,  W.  N. 
Schureman  A  Hayden. 
Stewart  Electrical  Co. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co. 
Farles  Manufacturing  Co. 
Murray  A  Co.,  Jas.  J. 


Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Mectrical  Works. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  Tbe 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

BissellCo.,  Tbe  F. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Kokomo  Tel  A  El.  Mfg.  Co 

K  usel,  D.A  ..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McFell  Electric  Co. 

Mianus  Electric  Co. 

North  ElectricCo. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carl^on  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Therlen  Tool  Works. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son,  Mathias. 

Melster  A  Co.,  C. 

Therlen  Tool  Works. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  ElectricCo. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Turbine&  Water  Wheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smith-  Valle. 
Universities. 

Harvurd  University. 

Rose  Polytechnic  institute. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wrire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork, Electrical. 

BissellCo.,  TheF. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splltdorf.  C.  F. 
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FEDERAL  SALT" 


(PATENTED.) 


FOR  CARBON  CYLINDER  AND  CARBON-MANCANESE  BATTERIES. 

GIVES  MOKE  CURRENT,  LONGER  LIFE,  ARSOLUTELY  NO  CRYSTALS. 


♦ 

t 

♦ 


t 
t 


HEAVILYAMAIGAMATED 
ZINCS  A  SPECIALTY. 


IB 


FEDERALITE 


» 


FEDERAL  CARBON 
CYLINDER  BATTERIES. 


Jfefccral 


5>n>  ffiattei'B 

-  - 
1  - 
-  .  -  •-, 


(PATENTED.) 


SOLD  IN  BULK.  GIVES  MORE  CURRENT  AND  IS  MUCH 
CHEAPER  THAN  SALAMMONIAC. 

Federal  Salt 

NON=POLARIZING 

DRY  BATTERY. 

THE  GREATEST  IMPROVEMENT  IN  20  YEARS. 

FEDERAL  BATTERY  CO., 

II  PINE  ST.,  NEW  YORK. 


This  is  the  Way  a  Salarnmoniac  Ceil  Looks. 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,       Denver,       New  York, 
Philadelphia,       St.  Louis,       San  Francisco. 


FAN 
MOTORS 


FOR 


16-inch  Desk  Fan  Flotor, 


1900. 


CATALOGUE 
READY. 


Made  for  no,   220  and  500  volts. 
1 2-inch  and  16- inch  Fans  in  Both  Desk  and  Bracket  Style. 


Repeated  tests  have  shown   that  these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


nANUFACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamp*,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments. 
Electric  Light  and  Oeneral  Supplies. 

LONDON,  ANTWERP,  PARIS, 

Bridge  Chambers,  171  Queen  32  Roe  Boudewyns.  46  Avenue  de  Breteull. 

and  North  Woolwich,'  B.  St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 

American  Electric  Company,  Northwestern  Agents,  St.  Paul,  fllnn. 
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85#STEAM"UPINTHE  AIR" 


WHY  BE  FOOLISH? 


And  throw  away  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
is  common  for  electric  companies  who  are  now 
operating  Exhaust  Steam  Heating  Plants  to 
pay  their  entire  coal  and  labor  bills  for  the 
year,  and  6%  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why   can't  your  company   do  the  same? 
Write  for  our  pamphlet.    Mention  Western  Electrician.] 


AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 
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Another  Word 

...About  Fans. 

"Forewarned  is  forearmed,"    and  everyone  should  be 

prepared  for  the  hot  weather  that  is  rapidly  approaching. 

Every  dealer  who  is  anxious  to  have  quick  sales  and 

satisfied   customers    should  have  on  hand  a  full  line  of 

LUNDELL  FANS. 

LUNDELL  FANS  are  adapted  to  meet  every  emergency.    They  give  the  most  sat- 
isfactory service. 

LUNDELL  FANS  are  the  most  economical  current-consuming  fans  on  the  market. 
LUNDELL  FANS  are  made  on  the  correct  principle  of  design  and  construction  and 
are  electrically  and  mechanically  perfect. 

If  you  want  a  really  good  fan,  you  want  the  Lundell.    It  has  ease  of  movement,  is 
noiseless  in  operation  and  is  the  most  durable.    Correspondence  solicited. 


Sprague  Electric  Company, 

GENERAL  OFFICES:    527-531  WEST  34th  ST.,  NEW  YORK. 


Chicago  Office:    Fisher  Building. 


Boston  Office;    275  Devonshire  St. 
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Dearborn 


Drug    and    Chemical    Works, 
Laboratories— Water    Chemists. 
Vegetable    Boiler    Compounds, 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

IO,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31.  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 


ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH,  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


TIES. 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


ml  HDPCCT   Akin   DLTCT  In  the  world  ls  clalmed  °f  toe 
LAKbLOl   ANU  DL5I  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex 

Manufacturers  of  wooden  electrical  line  material. 


We   make   the   DK-WB-S-  ARM. 


Write  for  prices. 


CEDAR    POLES 


SO   FT.  to     100  FT.     A      SPECIALTY 

P'«-«ncc&rbk,ocecV(MableRs 

JOHN  H.F0WLE9     no,ct',%Wo.BLDC- 


DON'T  ORDER  S3? 

Davis,  manufacturers  of  the  "G.  D."  Pins  and 
Brackets.  We  can  save  you  money.  Locust  pins 
our  specialty. 

COUCH  &  DAVIS, 

BURNSVILLE,  W.  VA. 


J.  B.  MACERS, 

MANUFACTURES  OP 

Telephone  and  Telegraph  Insulator 
Pins  and  Brackets. 

CAR  LOTS  SOLICITED. 
IBSTOWN,       -       IND. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Pinconnlng,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MfNOMINEE.  MICH.    AHD       PORTLAND,   ORECON. 

WHOLESALE  PRODUCERS 

S0-FOOT    TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER&  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


CROSS-ARMS 
PINS,  BRACKETS 

Yfe  manufactured  and  sold  orer 

SIX  Million  Pins  and  Two  Mil/ion 

Cross-Arms  In  /S99. 

Our  goods  are  {Be//)  Standard 

We  manufacture  only  from  best 

ma/er/d/- 

S  ere/7  Facfories 

Skilled  help  and  uneoua/ed  fac- 
ilities enable  us  to  fill  all  orders 
promptly. 

Capacity:  oyer  5.000    ■) 
tons  leafuellon  pine        I  p      n 
Cross  Arms,  irervuy 

Orer  -f 5.000  Locust  Pins  J 

Let  Us  Know  Your  Wants 

EJ.NOBLETT 
a?e  -902-35  fh.  Street 

Chicaso.- 

Long  distance  Telephone, Yards.802 


NA/hi-t©    Cedar     Poles 

AND  STREET  RAILWAY  TIES. 

¥£§$$$£££.  PERBIZO  &  SOXS,  Daggett,  Mich. 


PITTSBURG  &  LAKE  SUPERIOR  IRON  CO., 


ESCANABA,  MICH. 

Producers  and 

Wholesale  Dealers 


CEDAR  POLES 


OAK  PINS  AND  BRACKETS. 


PAINTED, 
SACKED  AND 
CRATED. 


Manufacturers  for  Wholesale  Trade. 


Prompt  Shipments. 


Car  Orders  Solicited. 


Kansas  City  &  Southern  Lumber  Co.,  Springfield,  Mo. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturer,  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    13"  WHITE  US. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 

MANUFACTURER  OF 

Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL 
KLEIN'S 

CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  JS-Send  for  one, 

Mathias  Klein  &  Son. 

67-89  W.VAN  BUREN   STREET.  CHICAGO.  ILI 


I  NU  IVI 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purcha.ed. 
SAKHK  &  CO..  408-41*  Sew  Jersey 
Railroad  Ave.,  Newark.  N.  J. 

New  York  Office,  130  Liberty  Street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  -l* 


GENERATORS    '-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Ul'  v        VRW    Spherical.    Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 

FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS  - 


■  -rirtreJNortnern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago-Northern  Electrical  Mfg.  Co.    B-R.  Electric  Co., 
Urilut0 1  39  Cortlandt  St.,  New  York. 


St.  Paul,  Minn. 


San  Franclscbr  CaL,  Los  Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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SELL  SUGAR 

Without  scales  or  calico  without  a  yardstick, 
but  if  you  want  your  plant  to  pay,  don't  sell  cur- 
rent without  a  Wattmeter.  Don't  buy  a  cheap 
or  out-of-date  meter— get  a  Gutmann.  The 
best  is  none  too  good  for  you. 


WE   SEND    BOOKLET. 


Electric  Appliance  Comoanv,  Chicago. 

AMERICA'S  LARGEST  ELECTRICAL  SUPPLY  HOUSE. 


EVERYONE  KNOWS 

Or  ought  to  know  that  we  lead  in  the  manufac- 
ture of  Candelabra,  Series,  Decorative,  Battery 
and  Miniature  Lamps.  Our  latest  Catalogue 
(No.  10 1 7)  to  be  had  for  the  asking. 

Some  of  our  special  X-ray  tubes  have  Iridium 
targets.  The  regulars  have  platinum  targets. 
We  are  still  making  the  best  Barium  fluoro- 
scopes. 

EDISON   DECORATIVE  AND 

MINIATURE  LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.J. 


INDIA    a   AMBER 


EMPIRE  *    MIC 


INSULATED 

Cloths  anil  lepers. 


COMPOUND 


IN   ANY  SHAPE   OR   PATTERN. 


Eu&MieMunselLsCo.1  Mica  Insulator  Co. 

2ISW.il.-. -St. New  York  $  thicnsfq.  H7l,ihcSt. 


PERFECT,'/' 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


k:  COM 

^OTMnl  I  'I  7iT'i 

50  CENTS  PER  STICK.     $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 

Send  FREE.  Sample  Stick. 


Name  . . 
;  Address  . 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
909  Title  and  Trust  Eldg..      CH1CAQ0,  ILL. 


*4MSxs«8KS«£«H8s$.$^^<^*^3>^<^^<s*s*s«5«^**y^^ 


GREENFIELD  FLEXIBLE  STEEL  ARMORED  CABLE. 

This  new  product,  of  importunes  to  Architects,  Electrical  Engineers 
and  Contractors,  provides  the  ideal  method  of 

ELECTRICAL  WIRING. 

It  consists  of  the  highest  grade  of  wire  thoroughly  insulated  and  pro- 
tected from  atmospheric  influences,  and  armored  completely  to  insure 
safely  from  mechanical  injury.  It  is  the  easiest  to  install.  Men  of 
national  reputation  have  pronounced  it  the  best  thing  of  the  kind  ever 
made.     It  is  illustrated  and  described  in  Bulletin  03400. 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:  527-531  West  34th  St.,  NEW  YORK. 


ARTHUR  PENNELL, 

Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

100  West  Ninth  St.,   KANSAS  CITY,  flO. 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.— Catalogue  and  Prices  fur- 
nished on  application. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  iu  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  iu 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bid;.,  -    Chicago. 


AhydOo  - — 


JOHN    T.    McROY 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Go. 


MANUFACTURERS, 
5  86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  S.  A. 
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fHANK  N.  PHILLIPS,  President. 
t.  H.  WAGENSEIL,  Treasurer. 


EUGENE  F.  PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLIPS,  ViCE-Pnco 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDENCE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stoke,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Bbanch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILUPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000 horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  a 
obtained  under  any  conditions.  = 
Address  «» 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


P 


ATENTS. 


PA6E &  DURAHD, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 

Adams    Ex.   Bldg.,   185  Dearborn  St., 

CHICAGO,  ILL. 


CI  FPTRIPAI      Thousands   are    success- 
LLLU  I  HIUnL    fu]  and  gaining  better  po- 
riiomrrniiin  s ■ n ' ' : ' s •'■ D d salaries study- 
tNblNLXnlNUiDg  at  home  by  our  mail 
system.    We  teach  Elec- 
Tl  ||f.UT  trical  Engineering,    Mechani- 
IMUufll  cal  Engineering,  Mechanical 
nu  kit  II    Drawing,  Machine  Design, 
BT  MAIL  Electro-Therapeutics.Short 
Popular  Electrical  Course, 
etc..  by  mail.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engl- 
oeer lost..  Dcpt.  K, 240-2  W.  23d  St.,  New  York. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY, 

Patent  Causes.         Patent  Soliciting. 


HABVARD  UNIVERSITY. 

Lawrence  Scientific  School. 

Twelve  departments  of  study  leading  to  the  de- 
gree of  Bachelor  of  Science.  Civil  Engineering, 
Electrical  Engineering,  Mechanical  Engineering, 
Mining  and  Metallurgy,  Architecture,  Landscape 
Architecture,  Chemistry,  Geology.  Biology,  An- 
atomy and  Physiology,  For  Teachers  of  Science 
and  General  Science. 

For  Descriptive  Pamphlet  apply  to 

J.  L.  LOVE,  Secretary,  Cambridge,  Mass. 
N.  S  SHALEK,  Dean. 


STEREOPTKONS 


MAGIC    LANTERNS    ana    SLIDES 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IB  BEEKMAN  5T.  NEW  YORK 


For  Porcelain  or  Clay- In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 
OLD  BELTS. 

LEATHER  PRESERVER  MFQ.  CORP. 

27  W    MONROE  ST..  CHICAGO. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


IMI  BOWERS 


MANUFACTURING  COMPANY, 

MOCADORE,  OHIO. 

Manufacturers  or-  vitrified  Clay, Electric- 
al Wiring;  Tabes,  Knobs,  Cleats  and 
Clay  Specialties.  Prices  and  Samples 
cheerful  1  v  tarnished. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire, 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIRE/IENTS 
AND  SEND  FOR  CATALOOUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


kJ 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


The   Colorado   Incandescent   Lamp! 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  In  First  Cost,  Cheapest  in  the  Aggregate.    Send  tor  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


'"^S^™8  Vitro  Chrome 

look  like  natural  idass.  The  colors  produced  are  bright  and  durable,  and  can  be  used  for  indoor 
and  outdoor  decorations;  also  used  for  KAILW  *V  AM>  STJEAMBOAT  SK.\.\L 
L10HTH,£LECTKIC  SIGIVS*.  BT«\  Vitro  Chrome  is  superior  to  any  other  incandescent 
lamp  color.    A  trial  will  convince  you.    Manufactured  only  by 

VITRO  CHROME  CHEMICAL  CO., 

421  B  Milwaukee  St.,  MILWAUKEE,  WIS. 


Send  for  Circular. 

For  Sale  by  all  Dealers  and  Electric 
Supply  Houses. 


HZJENBSStfi 


OF   FVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

'..srABusutn  rts7  BRISTOL,    CONN.,    U.S. 


THE 


Size,  6?sx23i- 

ACENTS. 

Philadelphia,  Pa., 

Novelty  Elec.  Co., 

50-2-4  N.  4th  St. 

Plttsbure.  Pa., 

Doubleday-Hill  Elec 

Co., 

535  Wood  St. 

Boston,  Mass., 

Pettingell  Andrews 

Co., 
275  Devonshire  Street. 


"MUSTAVIT 

DRY  BATTERY, 

The  Cheapest  Dry  Battery  Now  on  the  Market. 
Superior  to  Any  Other  in  Quality. 

LIBERA!.  DISCOUNTS  TO  DEALERS. 


11 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    Q     UT     DRY  BATTERY. 
ENOUGH    SAID. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 

Get  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


SOMETHING  NOTHING. 

On  Jan.  31  we  deposited  with  MR.  LOW,  editor  of  "POWER,"  an  INDICATOR  with  the 
number  covered  by  a  plate  soldered  on.  On  June  ISth  he  will  award  the  instrument  or 
$40  IN  GOLD,  as  may  be  preferred,  to  the  person  guessing  nearest  to  the  number.  CUT 
OFF  the  label  from  END  of  Eureka  Packing  Box,  with  weight  figures  showing.  For 
every  5  pounds  a  guess — and  as  a  pointer  guess  between  3.300  and  4,000.  Two  other 
prizes,  a  WILLIS  PUNIMETER  or  $10  IN  GOLD,  and  REDUCING  WHEEL  or  S7.50  IN  GOLD. 
If  you  have  not  tried  EUREKA,  do  so  at  once.    You  will  be  pleased  and  may  win  a  prize. 

JAS.  L.  ROBERTSON  &  SONS,  198  Fulton  St.,  New  York. 


WESTERN    ELECTRICIAN 


May  12,  1900 


WANTED. 

r  superintendent  of 
•railway  plant 
perlenced  man.  or  with  con- 
mpani  on  similar  wort 

:  Lstratlon,  moderate  salary. 
Address     ■  APABLE,"care  of  Western  Electrl- 
i   tttCOgO. 


WE 

BUY 

AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

2S0  Wash 

NGTON    ST. 

Newark,  N.  J. 

FOR  SALE. 

Two6o-light,  z.oooC.  P.    Wood  Arc  Dy- 
namos. 
One  100  K.w.  Wood  Alternator,  125  cycles, 
1,050  volts,   with  exciter,     instruments, 
marble  switchboard,  etc. 
no  Wood  double  carbon  arc  lamps. 
15,000  lbs.  of  copper  wire,  No.  12  to  No.  2. 
2.000-ligbt    in    capacity    transformer,    "S 

E..'-  "Stanley. 
Two  1 'jx  16  automatic  Ball  &  Wood  engines. 
Two  100  H.  P.  Boilers. 

This  machinery  was  installed  two  years 
ago  and  is  for  sate  cheap,  to  make  room  for 
a  municipal  plant.  This  is  your  oppor- 
tunity for  a  bargain.  Possession  can  be 
had  of  any  or  all  parts  of  apparatus  July 
5,  1900, 

oWENSBORO  ELECTRIC  CO., 

Owensboro,  Ky, 


FOR  SALE. 

I  have  for  sale  at  M  ttweapolls  a  good  seeond- 
band  Western  Electric  30  Kw.,  220- volt,  direct, 
hipoiur  dvnanio,  >i\  rears  old.  address  a.  it. 
KKRLIN,  Park  Rapids,  Minn. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington,  D.  C. 

Booklet:  "Information  for  Inventors," 

free.  Specialty:  Electrlcallnventlons. 


DON'T  BESATISF1ED  to  hold  a  subordinate  posi- 
tion nil  your  life  when  a  Few  bonis' evening 
study  now  will  Increase  your  earniny- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  flarine 
and  Mechanical  Engineering. 

The  demand  riirtet-hmcally  truim-d  men  far  ex- 
ceeds the  supply.  We  have  helped  liundiedH  of  am- 
bitious nieii  to  better  posltloDB— we  con  help  you. 
Write  for  Handbook  "K,"  giving  proapectQB  and 
special  terms,  American  School  of  Correspondence. 
Boston,  Mass.,  U.  S.  A.  (Chartered  by  the  coui- 
«  L-uith  ol  Massachusetts), 


A  THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.     If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.     Contains  a  dictionary   defining   1,500 
electrical  words,  terras  and  phrases.   It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  

E.  R.  "Waugaman, 

Electrical  Wireman.  Kittannino,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly,  E.  E.  Waugaman. 

CLEVELAND  ARMATURE  WORKS.  1281  Hamilton  St. .Cleveland. 0. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIRLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 


MAJiCFACTlIti;!,    11Y 


^■^  THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

257  LEHMAN  ST  ,  DAYTON,  OHIO,  U.  S.  A. 

Selling  Agents:    Risdon  Iron  Works,  San  Francisco.  Cal. 
0.  B.  Boothe  &  Co..  Los  Angeles,  Cal. 


This  Trade=Mark  ^n  Sookel3 


Receptacles, 
Rosettes,  Mains  and 
Branches,  Edison  Cut-Outs 


Enlfe 


..oSM*  Guarantees  Satisfaction 

Switches,  etc. 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


WANTED  ■"""£•? 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED  OUT  INCANDESCENT  LAMPS  AND  BASES. 


HARRISON,  N.J. 


roTHERS 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


/  •--' :    ■  - 


Wm0ftffi 


Brushes 

for  Dynamos 

and  Motors. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINGER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

3j  light  GibbsM.  P. 

50  light  0.  &  C. 

75  light  National. 
lnu  light  Crocker- Wheeler. 
175  light  Hernard. 
175  light  T  -H. 
300  light  United  States. 
4nn  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
soo  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
H  h.  p.  Sprague. 
H  h.  p.  Crocker-Wheeler. 

X  h.  p.  Sprague. 

1  h.  p  Kockford. 
?3  b.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


?a  h.  p.  C.  &  O. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Roche. 
7H  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
I  30  h.  p.  Edison. 


50  h.  p.  T.-H. 

600  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17'/,  h.  p.  Glbbs  M.  P. 
30 h.  p.  Edison. 
00  h.  p.  E'dison. 


110  VOLT  MOTORS. 

3h.  p.  C.  &  0. 

o  h.  p.  National. 

"Vt  b.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 

20  h.  p.  u.  s: 

30  b.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


no-Volt  Incandescent  Dynamos. 

1  35-llght  Westinghouse. 

1  35-light  Duplex.  75-vult,  self-oiler. 

1  50-llght  Bafn,  self-oiler. 

1  50-ligbt  Crocker-Wheeler. 

1  "-light  Edison. 

1  75-ligbt  Eddy,    self-oiler. 

With  extra  armature. 

1  75-liLrli  l  Gen.   Elec,  self-oiler,  type  I.  B. 

1  so-llghi  w 1.   self-oller. 

1  90-llghl  Westlnghonse. 

1  160-llghf  Rockford. 

1  200-Ugbt  Howard,  oil  cup. 

1  250-llelit  Commercial,        self-oiler,        com- 
pound. 

1  260-Ilght  National,   self-oller,  compound. 

1  :ii«Highi  1 111- 

1  Sunlight  Elekmever. 

1  340-llghi  Eddy,  Belf-oller,  compound. 

1  350-llghl  Columbian,  M.  P.,  self-oller. 

2  350-Ught  Hawkeye,  comip.  wound. 

350  light  Jenney,      self-oller,      compound, 

new  armature. 
1    850-llgbt  National,   self-oller,  compound. 
I    360  llghl  Edison  20  K.  W.,  self-oilers. 
1    360-llght  Eockford.  self-oil. r.  compound. 

1    400-llghl  W 1.  M.  P.,  self-oller 

1    «0-llgbl   Rockford,  self-oller. 

1     540  llghl    Edison  30  K.   W.,  oil  cup. 

:.    540-lighl  Edison  30  K.  w..  self-oilers. 

1    600-llghl   K.  &  «'.,  slow  speed,  11.   I'.,  s-lf- 

•  ,i  lii. 
l    600  llghl  Eh  kmeyer. 
1   800-iight  Rockford.  Belf-oller,  new  arm't 

ii   I.. i",  K.  Wj.  self-oilers. 

!  -hi   Waddell  ICnz  80  K    W.,  M.  r.,  for 

iln'.'l      i-oIlIll'i'LloTI. 

Soo-Volt  Generators. 
i    26  K.  W.  Commercial,  self-oller. 

1     I1:.  K.   W.  T.  II..       ill  r.      Ii.     2.-..     ii. 

1 ml. 

1  26  K,  W.  Edison,   self-oller. 

i  30  K.  W.  Jenney,  self-oller. 

I  86  K.  u.  .Ii- -v.   sell  oiler. 

1  35  Is.  W.  Mather,  self  oiler. 

2  16  K.  W.  Edison,  compound,  self-oilers. 

1    60  K.  W.  Snrngue,  new  arm't..  self-oller. 

1  l'»'  K.  W.  C mereinl,      Belf-oller,      com 

pound,  M.  P.,  new  armature; 
Alternating  Generators. 

1     ■''" i  In     I  '  II-  ii. Ion.     A.     18. 

1    600-iight  Bain,   80  K.   \v\.  self-oller,   nen 

iii  id  :, it, ini ure. 

llghl  Thomson  Bout A.  6. 

1    600  light  Thomson-Houston,  80  K.  w..  two- 
phase. 


REGORYI 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


Alternating  Generators.— Continued. 

1  650-light  Thomson-Houston,  A.  35,  s.  o. 

2  750-light  Westinghouse,  371/2  K.  W. 

2  750-llght  Westinghouse,  self-oilers,  with 
new  aimature,  2200  v. 

1  750-llght  National,  1100  volts,  16000  alt., 
with  exciter. 

1  900-llgbt  Weslinghouse,  self-oiler,  45  K. 
W.,  latest  type,  toothed  armt. 

1    900-llght  60-cyele  Westinghouse,  45  K.  W.. 
self-oiler,    with   newly   wouud 
toothed  armature. 
Extra  armature  for  above. 

1  1000-llght  Wood.  50  K.  W.,  self-oller, 
toothed  armature. 

1  1200-llght  National,  1100  or  2200  volts,  self- 
oller,  16000  alternations,  with 
toothed  armuture  (new),  with 
exciter. 

1  1200-llgbt  Westinghouse,    60    K.    W.,    self- 

oiler,    toothed    armature. 

2  3000-llght  Westinghouse,    150    K.    W.,    self- 

oilers,  16000  nit.,  toothed  ar- 
mature. 

2  COOO-llght  Westinghouse,  300  K.  W..  toothed 
armature. 

1    20  llghl  20OOC   r.  Western   Electric. 

4    25-Ilgbt  2000  C.  P.  T.  II..  ball  armature. 

1    25-llgiii  2000  C.  P.  T.-H.,  ring  armature. 

1    80-llghl  2000C.  P.  Western  Electric. 

1  30-llght  2i»Ki  c.  1'.  Brush,  No.  7. 

■    85-llghl  2000  C.   P.  T.-H.,   L.  D.  2. 

2  85-llght  2000C.  P.  T.-H.,  ring  armature. 

1  ln-tlghl   2000  ('.   P.   Wood.     No.    7. 

2  w-llghl  2000  c.  r.  Western  Electric. 

I  I:,  llghl  1200O.  P.  T.-H.,  M.  12,  hall  arm. 
1  15  llghl  2000  O.  P.  T.-H.,  M.  12,  ring  armt. 
.',     I.i-liglit  1200  C.  P.  Brush,     No.    7. 

1  50-llght  2000  C.  P.  Excelsior,    latesl    type. 

2  60  llghl  1200  c  r.  Standard. 

2    50-llgln  1200  C.   P.  T.-H.,   L.  D.  12. 
2    50-llghl  1200  C.  P.  T.  II..    L.    D.    12,    new 
ring  annal  ure. 


Alternating  Generators.— Continued. 

2    50-llght  2000  O.  r.  T.-H..     M.     D.    2,     new 

ring    armature,    self-oilers. 
1    50-llght  2000  C.  P.  West.    Elec,    self-oiler. 

1  50-light  2000  O.  P.  Brush,    No.    7%. 

2  60-light  2000  C.  P.  West.  Elec,  self-oilers. 

1  GO-light  2(11X1  C.  1'.  Westinghouse. 

2  60-light  2000  C.  P.  Wood,  No.  8. 

3  65-light  2000  C.  P.  Brush,    No.    8,    new   ar- 

mature, extra  fine. 

2  75-llght  1200  O.  P.  Standard,     self-oilers. 

1    75-llght  2000  C.  P.  Westinghouse,  self-oiler. 

3  125-11'ght  1200  C.  P.  Excelsior,    latest   type, 

self-ollcrs,  due. 
320-Volt  Motors. 
3    1     H.  P.  Eddy,   self-oilers. 

1  1      H.  P.  Edison,  3,   K.  W.,   self-oller. 

2  1     H.  P.  10.  &  C.,  new,  self-oilers,  M.  P. 
1    2      II.  P.  Belding,  M.   P. 

1    3      II.  P.  Gen.  Elec.  tvpe  I.  B..  self-oiler. 

1  3     H.  P.  General    Electric,    type    I.    1'.., 

slow  speed,  new,  self-oiler. 
13      H.  P.  T.-H..  self-oller. 

2  3      H.  T.  Card,    slow    speed,    self-oilers. 
1    5      II.  P.  Akron,    self-oller. 

1  6      It.  P.  T.-H.,    self-oiler. 

1  5     II.  P.  Westinghouse,  self  oiler. 

1  V,i  II.  r.  ltolh. 

1  P&  H.   P.  Ft.    Wayne  Jenney. 

1  -<■•   II.   P.  Eddy,  self-oller. 

3  '<■■   II.    P.  Edison,    self-oilers. 
1  12      II.  P.  T.-H.,    self-oller. 

1  16     II.  P.  Sprague. 

1  16     11.  P.  Sprague,   self-oller. 

1  16     11.  P.  Westing] so.  self-oiler. 

1  16     II.  P.  Card,  U.  P.,  self-oller,  new,  s.s. 

1  16     II.  P.  Crocker-Wheeler  elevator  n ', 

With  eontroller. 
I  M      H.  T\  Edison,    self-oller.    45    K.    W. 
1  75      H.  P.  Edison,  self-oller,  60  K.  W. 

500-Volt  Motors. 
1    1      II.  P.  Jei y,  self-oller. 


500  volt  Motors. — Continued. 

1     H.  P.  Eddy,  self-oiler. 


3    1 


self-ollerlB, 


K.  P. 
H.  P. 
II.  P. 
II.  P. 
II.  1". 


H.  P.  Orocker-Wbeeler, 

slow  speed. 
H.  P.  Lundell,   self-oiler,  slow  speed. 
II .  P.  C.  &  C,  self-oller. 
1-1.  P.  Commercial,  self-oilers. 
II.  P.  Toledo,   self-oller. 
H.  P.  Hobart,  self-oller. 
H.  r.  Jenney,  self-oller. 
H.  P.  Thomson-Houston. 
3'A  H.  P.  Rockford.    irouelad,    self-oilers. 
6      H.  P.  T.-H.,  5  K.  W. 
IVz  H.  P.  Thomson-Houston. 
H.  P.  Commercial,  self-oller. 
II.  P.  C.  &  0.,  self-oiler. 
II.  P.  Card,  11.  P.,  self-oller.  slow  sp. 
II.  P.  Edison,  new  armature. 
H.  P.  C.  &  0.,  self-oilers. 
II.  P.  Commercial,  self-oller. 
II.  P.  Card,   «elf-olbr. 
11.  P.  Mather,  ring  type,  new  armt. 

Commercial,   self-oller. 

T.-H..  self-oller. 

Edison,  25  K.  W.,  self-oller. 

Jenney,  self-oller. 

Jenney,  self-oiler. 
II.  P.  Mother,  self-oller. 
II.  P.  Edison.  45  K.  W.,  self-oilers. 
H.  P.  Sprague,  self-oller,  new  armt. 

1  135    H.  P.  Commercial,  M.  P.,  self-oller. 

.    Alternating-Current  Motors. 
SINGLE  PHASE. 

2  %  H.  P.  Stanley.  100  volts,  16000  alterna- 

tions,  single-phase. 

1  1  H.  P.  Ft.  Wayne,  100  v..  125-eyele,  self- 
oiler,   single-phase. 

1  1  II.  P.  Weslinghouse,  self-oller,  100 
volt.  1S000  alt.,  single-phase. 

1  2i,i  II.  P.  Ft.  Wayne,  loo  volts,  16O00  al- 
ternations, self-oller,  single- 
phase. 

3  5      II.  P.  Wagner,    siugle-phnse.    COeyele. 

200  volts. 
II.  r.  Ft.   Wayne.  100  volts,  16000  al- 
ternations,   self-oller,    single- 
phase. 
Wagner,  single-phase,  72(H)    alt., 
200  volts. 
Alternating-Current  flotors. 
MULTIPHASE. 
II.  P.  Weslinghouse,  self-oilers,  2-phase, 

mi  cycle,  100  volts. 
II.  P.  Gen.   Electric,  self-oiler,  3-phase, 
type    8-10-900,  Form  A,  00-cycIe, 

110   VoltS. 
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2  IS 
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1  25 
1  30 
1  30 
1  30 
1  35 
1  40 

1  40 

2  60 
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I  16      II.  P. 


LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS 


NOTICt— All  midline,  art  ictually  In  stock  ntidy  lor  prompt  delivery.    All  alcaldes  ore  [uar«o!eed .     Write  lor  particulars  and  send  lor  MONTHLY  BARQAIN  SHEET,  wltb  net  cash  price. 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

257. Lehman  Street,  DAYTON,  OHIO. 


FRED  H.  ALBEIT,  Pres.  J.  GEISERO  WICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS    OF 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  4S-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust,  etc..  than  any  otber  Fan. 

Correct  electrical  and  mecbanical  construction.  Jlotor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFG.  CO., 

FAN  MANUFACTURERS, 
INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACT  I VK. 


No  plumber  is  required  to  install  this 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


mOVR  STUDENTS^ 

SUCCEED 


INCREASED  SALARY. 

I  was  getting  S30  a  month  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time.  I  have  passed 
four-Civil  Sen-ice  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
587  per  month,  and  can  truth- 
fully say  that  I  owe  my  success 
to  correspondence  instruction. 
R.G.ELLIOTT, 

Dannemora,  N-  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  being  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  lam  now  chief 
engineer  for  I.  S.&T.  Elkinton, 
Philadelphia",  Pa. 

WM.  R.  HORNER. 

Philadelphia,  Pa. 


£1 


512  to  $70,  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy,  Steam.  Mechanical, 

'and  Civil  Engineering. 

Established  1891.  capital,  $1,500,000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1002.  Scranton,  Penna. 


NONA/   READY! 


Desk  and  Ceiling  Fans,  1900  Models. 

?o»cS.      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  Sew  York  City. 


A  LARGE  ASSORTmtnT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

no  Volt 

Incandescent 
Dynamos. 


Arc  Dynamos . 


Alternators 


Generators . 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  TJ.  S.     1  250.  Light  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne- Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne- Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,000  C.  P.— 1  W.  E.,30  Light,  2,000  O.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 

2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW„  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  E.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 


Motors  ...    i 

CATALOGUES  AND 


110  Volts,  220  Volts  and  500  Volts  In  sizes  from  1-6  H.  P.  to 
150  H.  p. 


NFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.  " 


i]   CINCINNATI,  O. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BEND  FOE  OIECtlLAE  AND  PEIOE3. 

THE  LECLANCHE  BATTERY  CO. 

HI  lo  M7  £asJ  13U»  St..  N.  r. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.50. 

ELECTRICIAN  PUBLISHING  CO., 
3  lO  Marquette  Building,  -  -  Chicago. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 

13-17  Cortland  St..  Now  York. 


BRANCHES:]  320  Dearborn  St 


BOSTON: 

13a  Congress  St 


SAN  FRANCISCO: 

71  Flood  Bulldlna 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

CHICAGO,  ILL. 


HUGO  SCHUMACHER,  Prest. 

J.  A.  ARBOGAST,  Vice-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICAGO  OFFICE, 

1015  Monadnock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Fac'ory  Telephone. 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dip;  bore  them  In  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble  ■ 


Showing  Manner  of  Securing. 

Descriptive  Circular  and  Testimonials  on  Request. 
Correspondence  Invited. 
Manufactured     DU  1 1    |  P     QMITH        SI0NEY>  0HI0'        3tf  to  6  in.  Diameter. 
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SPECIAL 

STANDARD 

Telephone  and  Electric 
Company, 

MADISON.  WIS. 

Manufacturers  and    Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I900  CATALOCUE. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300.000 
telephones  In  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efticlency  of  our  apparatus  to  be  of  the  highest  grads 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  otjb 
patrons  on  alleged  Infringement  of 
pateMs  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICAGO. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

IMOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURER*    OF 


BELL  STYLE  TELEPHONE 


•ARATU! 


FOR    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OFFICE,  No.  1260  HONADNOCK  BUILDING. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert*  St.,  NEW  YORK  CITY. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  lor  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a  d  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Sellable. 

The  only  manufacturers  selling  a  complete  line  of 
Puhllc  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBT  CATALOG.  CtilCAQO,  U.  S.  A. 
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ELECTRICAL  SUPPLY  CO., 

l!      10  and  12  N.  9th  St.,  St.  Louis,  Mo.     jj 


8! 


Rubber  Covered  Wires 


and  Cables. 
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If      Highest  and  Most  Perfect  Insulation,      jj 

MORE  OF  IT  USED   THAN  ANY  OTHER   BRAND.     APPROVED   BY   j! 
NATIONAL  BOARD  OF  FIRE  UNDERWRITERS. 


|i  WILL  NOT  BLACKEN.  ALL  SIZES.  If 

||  p 

II  We  Garry  the  Largest  and  Best  Assorted  Stock  of  Wire  in  the  West,  jj 


— «  WESCO 


MARK. 
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Should  be  the  motto  of  every  wide-awake  independent  telephone-exchange  manager.  A  good 
coat  at  a  fair  price  will  wear  better,  look  better  and  give  better  satisfaction  generally  than  a 
cheap  one.  Just  so  with  a  telephone.  In  order  to  make  your  exchange  successful,  satisfy  your 
patrons  and  give  them  a  service  that  will  enable  you  to  hold  them  from  year  to  year,  it  is  im- 
perative to  use  the  best  equipment  that  money  can  buy-  This  you  accomplish  when  you  use 
the  celebrated 

Genuine  Ericsson  Swedish  Imported  Telephones. 

They  are  imitated  by  many,  equaled  by  none.  Ericsson  products  are  known  and  used  all 
over  the  civilized  world.  Awarded  first  prizes  at  Paris  1881,  Madrid  1883,  Vienna  1884,  Stock- 
holm 1886,  Copenhagen  1888,  Chicago  1893. 

WESTERN  DISTRIBUTING 
AGENTS, 


McFELL  ELECTRIC  CO., 


DESCRIPTIVE  CATALOG  ON  REQUEST. 


204  DEARBORN  STREET,  CHICASO. 


Erlccson's  Genuine  Swedish 
Operator's  Set. 


INDIANA,  Terre  Haute. 


Rose  Polytechnic  Institute.  ^STCK: 

eal,  Klectrlcal.  Civil  Engineering.  Chemical  Courses; 
Architecture.  Extensive  shops.  Modernly  equipped 
laboratories  In  all  depts.   Expenses  low.  lftth  year. 


For  catalogue  address 


C.  L.  MEES.  President. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES. PATENT  MACHINE-MOULDED 

POPE    SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers.    Founders.   Machinists. 
CHICAGO,  U.  S.  A. 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry- 
Battery"  in  E.  M.  F.  (1.5  volts)  and  entirely 
free  from  acid.  EDOugh  said.  Prices  as  low  as 
any  imitations.  New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR    AND    SOLE    MANUFACTURER 

42  VE8EY  STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  West«ra  Electrician. 


«  VIADUCT. 

BALTIMORE,  MAKE 


AND    EVERYTHING    ELECTRICAL 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Eves 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAiri:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  1  cell.  SOO 
ampere  hours;  for  No. •  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  rfft 
volt.    Send  Cor  circular  and  price  list 

GORDON  BATTERY  COMPANY, 

504  Broadway,  New  York. 

Western  Representative. 

Geo.  W.  Patterson,  Ml  Clinton  Sircet,  Chicago.  111. 


-F 


1L        •»       *M 


MDNDN ROUTE 


IS  Tt1E  DIRECT  LINE 
BETWEEN 

CHICAGO. 

INDIANAPOLIS 
{CINCINNATI 

LOUISVILLE, 


If]  CITY  OFFICE  232  CLARK  ST.. 
-U!?TW   CHICAGO. 


=fcS2 
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THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


Kokomo  Telephones  tor  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.     If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our  capacity 
Kapid  deliveries  our  rule,  and  each  order  filled  with  care.  Large 
stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short  backboards. 
Elegant  finish  and  design.  rrices  that  will  suit.  Hard  rubber  re- 
ceivers. Oak  or  walnut  woodwork.  New  ideas  in  magneto  bells. 
Each  instrument  guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old  telephones. 
Double-pole  rtceivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and  fuse.  Ex- 
tension bells— standard  and  bridging.  Circuit  closers.  Transmit- 
ters of  various  styles.  KepeatlDg  coils,  induction  coils,  construc- 
tion material  of  all  kinds. 


WRITE  FOR  CATALOGUE. 

Central  Telephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


TELEPHONE  MEN  AND  ALL  USERS  OF, 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  01  lbB,  of 
No.36  single  silk-covered  wire  will  cost  you 
f  ■-.:..  1  atl  ■■.  10.  hi. ..  r.fl  1 1  1  :  and  there  In 
BTjfHclent  wire  Oil  these  2H  spools  to  wind 
1.000  fioo-whm  l.ridgtng bell  magnets.  Your 
winding  labor  will  cost  you  at  least  86 
additional,  making  a  tntal  cost  of  your 
own  1,000  magnets  finished  at  factory,  I1i&. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  Is  made 
up  of  No,3C  wire,  600  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  In  the  ordinary 
wound  magnet,  frlce,  6218.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


THE  VARLEY  DUPLEX  MAGNETO).  DOES  IT  BY  MACHINERY 
I387™ST.  JERSEY  CITY NJ. 


WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  «££&«. 


THE  JEFFREY  MFG.CO.Columbus.O. 


established  iaae. 

NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MF6.  COMPANY, 

1105  Fine  St., 

bt.  lo  r  is,  mo. 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  In 
the  West.  Write 
for  catalogue 
and  price  list. 


0.  A.  KUSEL, 

Proprietor, 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Connectors  (or  HARD-DRAWN  COPPER 

WIRE,  all  sizes.    FUSED  WIRE.  FUSED 

LINKS  anil  STRIPS. 

rHEC.  MclNTIRECO.,  13  &  i5  Franklin  St. 

NEWARK,    N.    J. 


CRECORY 

Distributing  Circle 


FOR 

POLE 
TOP. 


Patent 
Pending:. 


INVESTIGATE 

ITS 

MERITS, 

THE  BEST  ON 
THE    MARKET. 


Also  write  for  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 
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FINETELEPHONEEQUIPMENT 


Exchanges  and  Interior  Systems. 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 

SOLE  MANUFACTURERS 


\A/.    &    O 


COAL    GRAIN    MICROPHONE 
BIPOLAR   RECEIVER. 


+ 
* 


* 


4» 

4- 

+ 


* 


+ 


4t 


The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;   it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Ind. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 


THOMAS    A.    EDISON.    PROPRIETOR. 


135  FIFTH  AVENUE,    NEW  YORK. 


Has  a  long  break. 


A  FULL  DESCRIPTION  OF 
THIS,  TOGETHER  WITH  DE- 
SCRIPTION OF  OUR  ENTIRE 
LINE,  WILL  BE  SENT  ON 
APPLICATION. 


PUSH 


You  can  always  rely  on  it. 


SWITCH 


Harta^Hegeman 


WESTERN    ELECTRICIAN 


May   12,   1900 


ARNOLD  ELECTRIC  POWER  STATION  CO. 

Designers  and    Builders    of  Complete    Electric  Power  Plants. 
Owners  of  Patents  Covering  the 

"ARNOLD    SYSTEM" 

of  Power  Station  Construction.      Manufacturers   of  the  "ARNOLD" 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


C^\      Tel.  3316  JSth  St. 

CARY  SPRING  WORKS,    7 

HO  and  242  West  29th  St., 
New  York  City. 
Manufacturers  of 

WIRE   and   SPRINGS 

of  all  kinds. 

?   1 

The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone.  1M  Oortl.ndt.  Phenfitats  and  Rrnehap. 


SUMMER  OUTINGS. 

Whera  to  Go  and  How  to  Get  There. 


The  Seashore,  Mountain  and  Lake  Resorts 
constitute  the  most  attractive  pleasure  grounds 
for  the  summer  idler.  They  are  within  easy 
reach  via  Pennsylvania  Lines,  and  agents  of 
thai  railway  system  will  furnish  full  informa- 
tion about  rates,  train  service  and  through  car 
comforts  to  any  of  the  summer  havens.  They 
will  assist  in  arranging  details  for  vacation 
trips  and  give  valuable  information  free  of 
charge.  Apply  to  H.  K.  Derlng,  A.  G.  P.  A., 
248  Clark  Street,  Chicago.  Pennsylvania  Lines. 
and  be  relieved  of  all  bother  in  shaping  pre- 
liminaries for  your  summer  outing  and  vaca- 
tion trip. 


OUR  TRADE  MARK  LINE  OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  makloR  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  lu 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Puses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
863  Broadway.  New  York.    1 64  Lake  St.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

93.00  per  year ; 
81.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marauettn  Bldg.,  CHICAGO. 


PROTECT  YOUR  MOTOR 


iv  uslngaCA  II  Starter  with  overload  device, 
.s  essential  for  a  motor  as  a  safety  valve  for  a 
team  boiler.  We  have  over  3.000  standard  mo- 
tor starters  and  motor  speed  regulators  in  stock,  from  which  we  can  make  immediate  shipments. 
Reliable,  tire  proof:  approved  by  Ure  underwriters.  Send  for  Illustrated  Catalogue  Wand  Discount 
Sheet. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

We  are  (be  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  In  the  World. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 
LU  ELECTRIC  SPECIALTIES. 

All  Goods  High  Grade  in  Every  Respect. 

I  MIANUS  ELECTRIC  CO., 


Mianus,  Conn. 


ESTABLISHED   1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilllne,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnentbal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


UM  Mill  IDILBISILT 

F4A  If"  HI  EutaUrotlaio.  Ron*Ink«bu» *nd Inileatmeiibli 


Ir-T^l  TWENTY    DOLLARS    NET.  Ili.  -J 

I  ^^ff.  II.   Til  1.1, INS.   36g    jjgnol   Slri-H.  BALM.  0.    tf   fM 

IUiij  fri  :<ii  i'izi  w  wmtt 


AMERICAN"  SET 

ARE  THE   BEST.    Send  lor  descriptive  Circular 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

est'o  loss.         174  S.  Clinton  St.,  Chicago.  Ill, 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  tth°.  Copper  Country 


TRADEMARK  REGISTERED1897. 

O.C.LITTLfiS  ELECTRIC 

Fit. I. 

PULLEIY  COATING 


■ 


MENASHA  WIS,  U.S.A. 

SAMPLE    PLATE 
PAT.  JULY.  13  1897. 


il  G  A 


Established  1893.        Incorporated  1897. 

0.  C.  LITTLES  ELECTRIC 


PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  orinjuro. 

In  the  form   of   paint,    to   be 
applied   on  a    thin   open   cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.     When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Plate  and  List  ol  Jobbers. 
-     MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisTs.a. 


^i  CALUMET 

'  >»#HANOOCK 

c&HOUGHTON 

^VL'ANSE 

•jJVNestorla 

champion^ 
republic! 

<^§jB»m« 

x| 

'*°N  MOUNTAIN 

Wausaukee 

ELLIS  JO. 

^PMENQMINEE 
^MARINETTE 

r 

OOONTOdO. 

a*?)  OCONTO 

H 

ORE  EN  BAY 

5 

Hllbcrt  Jo., . 

1  Plymouth 

> 

c 

T 

MILWAUKEE 

1 

l 
ICHICAGO 

THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

City  Ticket  Office,  95  Adams  St. 


IMPROVED 
WARREN 


SANDUSKY 

OHIO 
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Ball  Automatic  Engines. 

Bullt0NLYb  THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 

E  BALL  ENGINE  CO.,  ERIE,  PA.,  KJ.  S.  A. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  aud  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.     The  hiahest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  uncqualcd  in  auidcness  and  ea*e  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  icith  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet, 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


IF  YOU 

HAVE 


Major's 
Ice  Receptacle 

In  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

RIGHT     TEMPERATURE 

TO     DRINK. 

You  can  run  a  cooler  with  one-half  the  amount  of  ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  ycur 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


reg.trade marks  the  Phosphor  Bronze  SmeltingCo.Iimited. 
2200  Washington  ave.,philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS.CASTINGS, WIRE, RODS.SHEETS, etc. 
J^^J'iW'  — DELTA   METAL  — 

/j\\  CASTINGS,  STAMPINGS  «nd  FORGINGS 

ORIGINAL  and  Sole  Makers  in  the  U.S. 


Burlington 


PERSONALLY  CONDUCTED 

TOURIST  PARTIES  TO 

California 


If  you  are  going  to  California  and  wish 
to  save  expense,  yet  travel  in  safety  and 
comfort,  investigate  these  "once -a- week 
parties."  They  leave  every  Wednesday 
from  both  Chicago  and  St.  Louis,  joining 
at  Denver.  Then  past  the  grandest  scenery 
in  the  world, over  the  Denver  &  Rio  Grande 
Railroad.  A  few  hours'  stop  to  see  Salt 
Lake  City,  and  on  via  Ogden  and  the 
Southern  Pacific  Railway.  A  special  agent 
is  in  charge  of  each  party,  and  the  ears  are 
comfortable  and  exquisitely  clean.  AVrite 
for  a  folder  giving  full  particulars  and  send 
G  cents  in  postage  for  our  beautifully  illus- 
trated book  on  California.  It  is  a  work  of  art. 
P.  S.  EUSTIS,  Gen'l  Pass'r  Agt..  C.  B.  &  Q.  R.  R. 
CHICAGO,  ILL. 


****    "MANROSS" 

HAIR  SPRINGS 

FOR   ELECTRIC 

INDICATING  4ND  RECORDING 
GAUGES     STEAM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Spri-ngs  of  Phos- 
phor Bronze  and  otber  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


To  Repair 
Broken  Arti- 
cles use 

1 


uors 


Remember 
MAJOR'S 

/—J,         RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICA'S  MOSTPOPUIAR  RAILROAD 

4 
\ 
\ 
i 

CHICAGO 

\ 
\ 

ALTON 

RAILROAD. 

PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO*™  KANSAS  CITY. 

CHICAGO*™ ST.  LOUIS. 

CHICAGO  a™  PEORIA. 

ST.  LOUIS™°KANSAS  CITY. 


Through  Pullman  service  between  Chicago  aDrl 


HOT  SPRINGS,  Ark..  DENVER.Colo.. 
'     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  ano  OREGON. 


If  you  arc  contemplating  a  trip,  any  portion  of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 
pay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tables,  etc. 

CEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES 


F-P*0(VI     2     TO     200 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  lor  Catalog. 
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Westinghouse 

Engine-Type 
Generators 


Especially  adapted  to  supplying  power  for  driving  machines  in  Factories,  Mills  and  Mines. 


ENGINE-TYPE  GENERATOR,  DIRECT-CONNECTED  TO  GAS  ENGINE. 


Westinghouse   Electric 

&  Manufacturing  Co., 

PITTSBURG,  PA. 


All  Principal   Cities  in  the  U.  S.  and  Canada. 
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!    Fort  Wayne  electric  works 


(INCORPORATED) 


"WOOD"  AUTOMATIC  MOTOR  STARTER. 


APPROVED    BY    FIRE    UNDERWRITERS. 


* 


A  new  apparatus,  .combining  an  overload 
and  underload  release,  with  time  limit. 

Automatic  double-pole  circuit  breaker,  ad- 
justable to  any  per  cent,  overload. 

All  mechanisms  mounted  on  one  panel.   No 
extra  devices  required. 


LARGE  SIZE.     SWITCH  CLOSED. 


It  is  so  constructed  that  the  power  may  be 
transferred  from  one  generator  to  an- 
other without  stopping  the  motor. 

Only  one  operating  magnet. 

No  contacts  to  corrode. 

No  short-circuiting  devices  used. 


ABSOLUTELY  PROTECTS  YOUR  MOTOR.     EASILY  INSTALLED. 

SEND  FOR  BULLETIN. 


MA,N  OFFICE  AND  FACTORY.      FORT     WAYNE,     INDIANA, 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carrv  away-  Engineers 
and  users  should  not  fail  to  specify  ROCK  WOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Department. 

330  South  Pennsylvania  Street. 

Indianapolis.  TJ    S    A. 
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Meister's  Angilir 
Boring  Machine 

Gearings 
Steel 

0    Meiiter  A 

Co      »|P5.. 

Allcnio.n. 

P». 


lTTERY  jars. 


11  CHRIST  JAR  CO.. 

PHIUDELPHIA.  P*. 


WHAT  HAVE  YOU  TO  MAKE? 
,    Prices  Rea- 

SPIES  &  COMPANY, 

87-89   W.  Van   Buren  St  ,  Chicago,  III. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 

Order  from  us  or  through  your  supply  house. 

BURT  &  TOBEY,  new  Bedford,  mass. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Straits, 

PHILADELPHIA,  PA. 

icture  Ire  and  hicandesceitf 

i  nil  Shupfs  In  Opal, 

Rougbed    and    Colored.     harge 

Prompt  Shipment. 


Kentucky 
Incandescent 


VULCANIZED  FIBRE. 

Highest  grade  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Daft, 

The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL.  OUTLET  AND  JUNCTION  BOXES, 
HWITCHBOABDS,    PANEL    BOARDS.    SWITCHES,  ETC 

UTIOA,     NEW    VOIWtC. 


Insulated 
Rubber 


Wires  and  Cables. 

John  A.  Roeblings  Sons  Co* 

WORKS    AT 
TRENTON,  N.  J. 


Rellnun* 

out  opening  tne 

vhb,  the  flange 
(Tilted 

Ion, 

CATALOG  FOR  THE  ASKING. 


Belden-Larwill  Electric  &  Mfg.  Co., 


FORT  WAYNE,  1HO. 


BURN 


CHEAPER  FUEL 


BY  USING 


Mechanical 
Draft 


B.  F.  STURTEVANT  CO. 


[BOSTON,  MASS. 

NEW    YORK 
PHILADELPHIA 
CHICAGO 
LONDON 


Kat.  16*33. 


Inc.  IS©*. 


I  Black  Diamond  File  Works  1 

-to 
to 

to 
to 
to 

to 
to 
to 

rt  Ol'B  I.OODH  ARE  ON  WALK  IN  EVERY   LEAPIXH   HARDWARE  O* 
4l  STORE  IN  THE  UNITED  HTATEK  AND  CANADA.  Jjf/ 

|  G.  &  H.  BARNETT  COMPANY,  | 

J3  PHILADELPHIA,  PA.  FJ 


Twelvs 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Priie 

Gold  Medal 
at  Atlanta, 
1896. 


<§>  mm 


<t>  O    v«.a.u     A   »  v-t  .  .  «u«.  Copyright,  1900,  by 

JpO    PCI     /\nnLirrl«         Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY.    M£!,2&8r0SX?:£XRU     I  0  cents  per  Copy. 


Vol.  XXVI 


CHICAGO,  MAY  19,  1900. 


CIIUIDI     CV  INSULATED 

Olmt^L-HA.    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

WESh"r.ShixsGonTNT     Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


Electric   Heatinc 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  °&%£;$Z£g: 


>lPN7> 


1889— Pari*  Exposition, 
Medal  for  Babber  Insulation. 

1893- World's  Fair, 
Medal  for  Babber  Insulation. 


THE  STANDARD  FOB 

BITBBEB  IJTSlJtATIOX. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w$.r  Wires. 


THE  OKONITE  CO.,  Ltd. 


WNIird  L.  Ctndee. 
H.  Durant  Cheever, 


Manners.     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins,  Secy. 


MORE 

uCrown"Rail  Bonds 

Arc  in   use  trmn   all   other   styles  of  Rail  Bonds  coi 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 


MMm\xmmmm\ 


The  Rookery,  CHICAGO,  ILL. 


SSaV   INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND   FIRE   ALARn   CABLES. 

All  Wires  are  tested  at  Factory.  JOSE8BOBO,  IKD. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  *4  to  50*ioree  power. 
Dynamos  from  iO  lights  to  700. 
"W  e  sell  or  rent .  Good  profits 
The  Hobart Elec  Mfg.  Co.. Troy.  Ohio. 


C  B».    SJE^MTDORlrr1, 

Medical  Colli, 
Spirit  Ceils. 
17-27  Vandewater  St.,  lew  York. 


u/ESTLTN  Electrical  Intframin.  Co., 

"~^^J      1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A, 


"Round  Pattern' 
siiyle  F. 


Voltmeter. 


We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct-Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLIN— European  Weston  Electrical  Instru- 
ment Co.,  Rltterstrasse  No.  88. 
London— Elliott  Bros..  No.  101  St. Martins  Lane 

Mention  the  Western  Electrician  when  writ- 
ing for  catalogues. 


PLATINUM 

We  p:iv  *I  5.0<»  per  ■■■ 
»;im|i.f>  aiiil    itror  will  rolion  by  renin  \    1    1 

COLDSM  ITH   BROS.,  S3  and  65  Washington  Street.  Chicago. 

Refiners  and  Ass^yers.  Works.  38lh  ana  Throop  Streets 


"PHONO  =  ELECTRIC." 

The  New  WIRE 


"It's  Tough." 

Write  for  Booklet  and  know 
why  we  have  produced  it  — 
why  you  ought  to  use  it. 


BRIDGEPORT   BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


Standard  Underground  GableCo. 


642  The  Rookery, 
Chicago. 


Westinshouse  Bide. 
PltP- 


Eg  Liberty  St.. 
tsburg,  New  Yorit  Cfty. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg,, 
Philadelphia,  Pa, 


-  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Bubber  Covered  Wires  and  Cables. 


Not   lt-»   The  Trust. 


SPEER  CARBON  CO. 


St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds. 

Send  for  Samples  and  Prices. 


tub; 


r 

[PHOENIX  GLASS  C0.j 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
j    GLOBES,SHADES,Etc. 

'SEND  FOB  A  COPY  OF  OUR  NEW  AND 
[  LATEST  CATALOGUE. 

>  Pittsburgh.    New  York.    Chicago. 


^      MAKERS  OF    [_•    ,  .\*\   <■■">""  "■ 

LEATHER  £ES&    MILL 
BELTING  ^  V  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dynanur 
brand  of  leather  belting  is  the  re- 
sult of  patient  inqui  ry  an  d  careful 
study  of  the  requirement*  of  the 
different  machines  used  under  ail 
conditions  and  In  all  climates. 

"When  ordering  Dynamo  Belt 
Ing  always  state  the  system  used- 


OFFIC    A\0  Fit  llii'\ 

.(37-69  SOUTH    CANAL    SllttCI 

CHICAGO  ILL. 


Queen  &  Co. 

1012  Chestnut  St.,  Pliila. 

480  M0N3N  BLDG.,  CHICAGO. 


Acme  Testing  Sets.  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
,S  AND   CAE3U.EZS. 
OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO,,  •Z&'VXXXV 

Manufactory  oi     COMPOUND    PRISM    GLOBES    AND  SHADES,    am.ranteed.of.re. 


'Maximum  Light.    Complete  Diffusion, 
Minimum  Glare." 

For  direetingand  di  tinning  ai!  kinds   of  light. 
Send  for  catalogues  and  y-anii'tiiota. 


^^■Hs^^^fc^^^ 


. .  L.  H.  L-  I  iv  1  v.  1  - 1  A 


■  lav    19,   1900 


j 

1 
: 


♦ 


•»♦♦♦»♦»♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦■< 


entuckv  Incandescent  Lamps. 


LIBBEY  CLASS, 

HIGHEST  GRADE  FILAMENT, 

INDIVIDUAL  EXHAUSTION, 


m 


PRODUCE  A 
LAMP  THAT 


Gives  a  Pure  White  Light. 
Maintains  both  candle 
power  and  efficiency. 

Does  not  blacken. 

Will  satisfy  you. 


THIS   WE  GUARANTEE. 


16  C.  P.,  Barrel  Lots,  17  cents  each.    Special  price  for  annual 

contracts. 


Kentucky  Electrical  Co., 


MANUFACTURERS, 


OWENSBORO,  KY. 

JNO.  W.  BROOKS,  General  Western  Sales  Agent,  605  Plymouth  Bldg.,  Chicago,  III. 


DIEHL  ELECTRIC  FANS. 


IIM     KJ'. 


ROUGHOUT    -THE     WOR 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  byU.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  Injunction. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO 


(  NEW  YORK,  561-563  Broadway. 
OUflU/  DfinMC  '  CHICAGO,  192-194  Van  Buren  St. 
OnUff     nUUIYIOj  BOSTON,  128-132  Essex  St. 


PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J, 


May  19,  1900 


WESTERN'  ELECTRICIAN" 


SINCE  THE  LAST  CONVENTION  OF  THE  N.  E.  L.  A. 

Twenty  *  'Chloride  AccumulBtor' '  Installations 

Have  been  Contracted  for  by  Edison  Companies. 


SALES    OFFICES: 

New  York.  100  Broadwav. 

Boston,  60  State  Street. 

Baltimore.  Equitable  Building. 

San  Francisco.  Parrott  Building. 
Chicago.  Marquette  Building. 


THE   ELECTRIC  STORAGE   BATTERY   COMPANY, 

Allegheny  Avenue  and  19th  Street, 

Philadelphia,  Pa. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


NONA/ 


Desk  and  Ceiling  Fans,  1900  Models. 

K&'&Sfc      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and.  Warehouse,  136  Liberty  Street,  New  fork.  City. 


J.E.  MOORE,  M.E.,E.E.,D.SC, 

Consulting,  Mechanical 
and  Electrical  Engineer. 

Estimates.  Plans.    Specifications,  Superintend- 
ence and  Rep  irts  on  Steam  and 
Electrical  Installations. 
Electrical  and  Steam  Efficiency  Tests. 
37  Masonic  Temple,        DAVENPORT,  IOWA. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.    In- 
sulation perfect,  long  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC, 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers.    Founders,  Machinists. 
CHICAGO,  U.  S.  A. 


LASTS  FOR  YEARS. 


WARREN'S 
Pulley  Cover 

Prevents  Belt  Slipping  and 
Allows  Belts  to  Run  Slack  .  . 


We  will  forward  a  trial  case  of  Warren's 
Pulley  Cover,  together  with  a  brush  and  full 
instructions  for  application,  at  $12.00,  deliv- 
ered. If  not  satisfactory  after  a  fair  trial  at 
the  expiration  of  thirty  days,  no  charge  will 
be  made  for  portion  used. 


Warren  Manufacturing  Co., 

36  Jackson  St.,  CHICACO. 

CABLE  BUILDING,  Two  Blocks  Narth  of  Auditorium. 


WHILE  ATTENDING  CONVENTION  WE  HOPE 
YOU  WILL  CALL  AT  OUR  OFFICE. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Aaron  Electric  Co xxvii 

Adams-Bagnall  Elec.  Co..  xxii 

Akron  Smoking  Pipe  Co . . 

Alden&Co .  .xxxlv 

American  Battery  Co 

American  Dist.  Steam  Co.  iv 
Amer.  Electric  Fuse  Co..  xxiv 
Amer.  El.  Specialty  Co..  xxx 
Amer.  El.  Teleph.  Co....  xxviii 
American  Elec.  Works. ..  xxv 
Amer.  Refit.  &  Ltg.  Co. . .  xxv 
Am.  School  of  Corr.xxlv.xxxvi 
Amer.  Steel  &  Wire  Co . . .  i 

Arnold  El.Power  Sta.  Co.      viii 

Austin  &  Co.,  M.  B sliil 

Babcock  &  Wilcox  Co.  xxxviii 

Bain,  Fpree xxv 

Baker  &  Co xxiii 

Ball  Engine  Co xxxix 

Barnes  Co.,  Wallace xxv 

Barnett  Co.,  G.  &  H xlviii 

Barron,  Amos  N xxxiii 

Bates  &  Bro.,  D.  L xxiv 

Becker  Bros xxvi 

Belden-Larwill  Elec.    & 

Mfg.  Co xiii 

Belknap  Motor  Co  xxxiii 
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Besly  &Co.,  Chas.  H xlviii 

Bisse'.l  Co.,  The  F xxx 

Blakely  Printing  Co xxxlv 
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Bowers  Mfg.  Co 

Brady,  T.  H xxiii 

Bridgeport  Brass  Co i 

Bunnell  &  Co.,  J.  H xvi 

Barnley  Batt.  &  MfgCo.  xxvi 

Burt  &Tobey xlviii 

Butler-Taylor  Co xxviil 

Cary  Spring  Works xxv 

Central  Electric  Co v 

Central  Mfg.  Co xxiii 

Central  Tel.  &  EL  Co 

Chase-Shawmut  Co Iv 


Chicago  Belting  Co i 

Chicago  Edison  Co iv.xvii 

Chic.  Fuse  Wire  A  Mfg.Co.       xl 
Chicago  &  Alton  R.  R.- .  xxxix 

C.,M.  &St.  P.  R.R xl 

Cleveland  Armature  Wks.  

Cling-Surface  Mfg.  Co..  xxxix 

Colorado  Lamp  Co xxv 

Consumers  Carbon  Co xviii 

Couch  &  Seeley  Co 

Crocker- Wheeler  Co 

Cutler-Hammer  Mfg  Co..  xxvii 

Cutter  Elec.  &  Mfg.  Co....  

Dearborn  Drug  &  Cn.  Co. xxiii 

Diamond  Meter  Co 
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Edison  Decorative  &  Min- 
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Edison  Mfg.  Co xl 
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Farr  Tel.  &  Con.  Sup.  Co.  xxix 

Federal  Battery,  Co vii 

"For Sale"  Advs xxvi 

Ft.  Wayne  El.  Wks.,  Inc..  xl  vii 

Fowler,  John  H xxfU 

Franklin  Eng.  &  Elec.  Co.  

Fuller  Co.,  The xxxvi 

Garl  Electric  Co xxviil 

Garton-Daniels  Co vi 

General  Electric  Co ix 

General  Elec.  Repair  Co.. xxvii 
For   Classific 


Gen'l  Incandescent    Arc 

Light  Co xlv 

General  Inc.  Lamp  Co....    

Gilchrist  Jar  Co xlviii 

Goldsmith  Bros i 

Gordon  Battery  Co xxx 

Graves,  F.  H xlii 

Great  Western  Smelting 

&  Refining  Co xlviii 

Green  Fuel  Econ.  Co...  xxxviii 

Gregory  Electric  Co xxvi 
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HartwigA  Miller 
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KeLley  &  Son,  Benj.  F..  xxxix 
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Kokomo  Tel.  &  EL  M.  Co .  xxx 
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Lea  Electric  Mfg.  Co ... .  xxxvi 

Leather  Preserv.  M.  Corp.    

Leavitt,  R.  H xxiii 

Leclanche  Battery  Co ... .  xxvii 

Leffei  &  Co.,  James xxxix 

Lindsley  Brothers  Co xxlil 
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Co xl 
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Major's  Cement xxxix 
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vortisoments 
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Page  &  Durand xxv 
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RosePolyt.  Institute —  xxx 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  It  KP A I KS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


MARK 


EET,     CHI 


Beware  of  Cheap  Fuses. 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A  CLOCK  THAT   WON'T  KEEP  TIME. 
AN   ALARM   THAT   WON'T   CO  OFF. 
A   WHISTLE   THAT   WON'T   BLOW. 

Or  anything    else   that   is    unreliable   where   reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"Cartwrighl"  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 

Chase -Shawmut  Co., 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


Partz  Acid  Gravity  Battery. 


! 


No.  3. 


Jar,  6  In.  x  8  Id. 
E.  M.  F-,  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  in  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  In  a  Partz.  When  th  >  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled;  feeding  It  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  its  usefulness. 

SEND  FOR  FREE  CATALOGUE. 


THE  S.  S.  WHITE  DENTAL  MFG.  CO., 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago,  Brooklyn,  Atlanta,  Rochester,  Berlin,  Buenos  Ayres,  St.  Petersburg. 
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Varney  Electrical  Supply  Co. 


NOTICI 


--IIVII 


IM" 


The  electrical  trade,  and  particularly  tm\  era  In  the  Wesl  and  Southwest,  will  be  Interested  to  know  that  the  firm  of  Varney  &  McOuat  of  Indianapolis,  Ind.,  has  recentlydlssolved  partnership 
and  the  mmiIi"-  mi'mi.ri*  oi  1  in-  instimtiiin.  ii.  1..  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Varney  Electrical  Supply  Co,  The  new  concern  has  opened  a  large  and 
liaiiil--r.ni.-  store  ai  235  S  Meridian  St.,  Indianapolis.  Ind.,  where  a  large  Stock  of  the  standard  electrical  si  u  pies  and  novelties  will  be  carried.  To  give  the  buvlng  public  a  good  idea  of  iho  facilities 
of  the  new.  Varnej  Electrical  Supply  Co.,  II  may  be  said  that  the  new  store  Is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  Impressed  upon  the  trade,  as  It 
ii"  Importance  Of  being  fully  prepared  at  all  times  to  make  quick  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stoctt.  The  trade  will  be  further  Interested  to  know 
that  the  Varney  Electrical  Supplj  Co.  starts  with  a  minimum  ai  the  present  time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies, 
to  sav  nothing  of  telephone  goons  of  all  sorts,  the  company  wishes  It  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  the 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the  company.  F.  0.  Rusllng,  who  brings  to  the  company  an  experience  of  18  years. 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


IM 


THADE  MARK 


FOR 
D1R  EC-T_ 
gURRENT   . 
ARC  LAMPS 


UN  EQUAL  LEO  IN  QUALip 
AND    EFFICIEWtff 


FOR  ENCLOSED  LONG-BURNING  ARG 


^&£?ZBa 


771 


=  --A|ipER MATING  | 
SUSAj       .  _CURRE 
'•KgSJ'lriS 


LSOLUTEW^  STEADY 
L>    BRILLIANT-ALIGHT. 


HUGO  REISINGER  "Broadway  NEW  YORK. 


30IMS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


••  •• 


•• 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAW 


n 


Authorized  Manufacturers  of  the 

X     FLEXIBLE    TUE 


J* 

•s 


1 

»  ATTIX     FLEXIBLE    TUBE     \A/ 1  R 

i! 

!|  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  || 


J.  W.  GODFREY,  Manager  Sales, 

15  Cortlandt  Street,  NEW  YORK 


MAIN  OFFICE,  Glenwood  Works, 

YON  K 


IM 


•MtM«RC«tEcaa«<i0s« 


CENTRAL  DESK  FAN. 


Seo.   Jt.    9??cJftniocJej    SPrasident. 


Senerai  Itfestei^i  jfyents, 


TRADE    MARK. 


Uhe  O/conete    Company,    jCtd, 


Cable  Address, 


Own  Your 
Own  Breezes. 


The  son  beats  upon  all  men 
alike,  but  the  man  with  a  fan 
motor  can  temper  its  effects  to 
suit  himself,  while  his  less  for- 
tunate neighbor  who  does  not 
possess  one  of  these  useful  out- 
fits is  compelled  to  wait  the 
pleasure  of  the  weather  man. 

We  carry  a  complete  line  of 
desk,  wall  and  ceiling  fans  for 
alternating  or  direct  currents 
of  standard  voltages. 

WRITE  US  IF  YOU  ARE  INTERESTED.  WE 
WILL  QUOTE  YOU  PRICES  THAT  WILL  SUR- 
PRISE YOU. 


THE  GOEHST  SEAMLESS  TIN  SHADE. 


Fits   any   standard  shade  without  the  addition  of  a 
shade  holder. 
Flat,  fluted,  in  gross  lots,  as  per  cut, 

Per  dozen, 
Deep   cone,  in   gross  lots, 

Per  dozen,        ... 

DUPLEX  LAMP  GUARDS. 

No.  2,  made  of  No.  16  Tinned  Wire,  in  gross  lots, 
Per  gross,        ------       $12.00 

No.  3,  made  of  No.  J  2  Tinned  Wire,  and  for 
extra  heavy  use,  in  gross  lots.     Per  gross,        $20.00 


$1.50 
3.00 


Charies   £.   fftrownf   ^Secretary. 


Central  Electric  Company, 

Manufacturers,  Importers  and  Jobbers  of 

Electrical  Supplies, 


"MACKINLOCK  CHICAGO. 


264=266=268=270  Fifth  Avenue, 


Chicago. 
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Polo  Arrester  Iron  cover,  showing  lid 
remove*!.  It  la  neoeswiry  to  loosen  but 
one  thumb-screw  to  remove  lid-  Tbls  Ar- 
nster  weigh*  bat  It  lbs.  complete. 


LESS  THAN  ro  OF  ONE  PER  GENT. 

Of  all  the  Lightning  Arresters  that  we  sold  last  year  were  returned  for  repairs,  although  we 
repair  without  charge  any  proving  defective,   within  one  year  of  purchase. 
Is  there  any  other  make  that  you  know  of  that  will  give  these  results? 

Carton  Lightning  Arresters 

Are  the  only  ones  we  know  of,  and  our  observations  are  pretty  general.  Send  for  Catalogue  No.  24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.S.  A. 


Anchors(Tel.ATcl.PoIe). 

Smith,  Philip. 
Annunciators. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Adams-Hainan  Elec.  Co. 

Belden-LarwUl  El.  A  M  C.  Co. 

Central  Electric  Co 

Ft.  Wayne  Elec.  Wits.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Lea  Electric  Mfg.  Co. 

Manhattan  Genl.  Cons.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Babbitt  Met;  1  and  Holder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Central  Electric  Co. 

Edison  MTg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gilchrist  Jar  Co, 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Bat.  Co. 

Peru  Elec.  Mtg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S..  Dent.  Mfg.  Co. 
Id*]  Is,  Buzzers,  Etc. 

Central  Electric  Co. 

Edwards  A  Co 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  W  ilk  Ins. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cline-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Boilers. 

Babcock  A  "Wilcox  Co. 
Books,  Electrical. 

Electrician  Publishing  Co. 
Brushes. 

Becker  Bros. 

central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 
Burglar  Alarms. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated \vircs),Copper,Hheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co, 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co 

Western  Elect.  Supply  Co. 
GarbonsJPolnta  A  Plates 

.  lentral  Electric  Co. 

Chicago  Edison  Co. 

consumers  Carbon  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relsinger.  Hugo. 

Sneer  Carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  A  Mfg.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Coating  for  Pulleys. 

Little,  O  C.,  Pulley  Coat'g  Co. 

Warren  Manufacturing  Co. 
Colls  and  Magnets. 

SpUtdorf,  C.  F. 

Varlpy  Duplex  Magnet  Co. 
Coloring.  Lamp. 

Vitro  Chrome  Chemical  Co. 
Compound. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

central  ElectricCo. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Pacific  Electric  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

American  Elec.  Fuse  Co. 

Burt  A  Tobey. 

Maxstadt,  F.  W.,  Mfg.  Co. 

McIntireCo.,TheC. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McFell  Electric  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  ElectricCo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkontteCo.,The 

Phillips  Insulated  Wire  Co. 

Roeblfng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Int,t. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  ElactricCo. 

Central  Mfg.  Co. 

Houston  A  Liggett. 

Indpls.  Arm,  Brack.  APInCo. 

Kans.  City  A  So.  Lumber  Co. 

Leavltt,  R.  H. 

Tennent  insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and    Switches. 

Bossert  Elec.  Const.  Co. 

<  't.-ntnil  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill.  W.  S.,  ElectricCo. 

Manhattan  Elec.  Supply  Co. 

McOuat,  Robert  L. 

Meyrowltz,  E.  B. 

Paiste  Co.,H.  T. 

SlemenB  A  Halske  ElectricCo. 
of  America. 

Varney  Elec.  Supply  Co. 

Wagner  Elec.  Mfg.  CO. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
B-ynamos  and  Motors. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlebl  Manufacturing  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Schureman  A  Hayden. 


Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Star  Dynamo  Works. 

Sturtevant  Co.,  B.  P. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 
I      Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Economizers. 

Green  Fuel  Economizer  Co. 
Elec.  Bleating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  ElectricCo. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Heury  H. 

Moore,  J.  E. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Belknap  Motor  Co. 

Central  Electric  Co. 

Eldredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating  Mach'j'. 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevator  s  -  Con  vey  ors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines.  <S  as. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Ex  h  'at  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Elec.  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  ElectricCo. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

BarnettCo.,  G.  A  H. 

Fire  Extinguishers. 

Monarch  Eire  Appliance  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 
Chase-Shawmut  Co. 
Maxstadt,  F.  W.,  Mfg.Co. 
McIntlreCo.,TheC. 
Fuse  Wire. 
American  Elec.  Fuse  Co. 
<  !en1  ral  Electric  Co. 
Chicago  Fuse  WlreA  Mfg.Co. 
Electric  Appliance  Co. 
Maxstadt,  F.  W„  Mfg.  Co. 
Mclntire  Co.,  The  C. 
Western  Elect,  supply  Co. 


Gas  Lighting,  Electric 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General    Elec.  Supplies. 

Alden  A  Company. 

Austin,  M.  B.,  A  Co. 

Bunnell  A  Co..  .7.  fl. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat.  Robert  L. 

Mianus  Electric  Co. 

Partrick,  Carter  A  Wilkins. 

Stewart  A  Co.,  Frank  H. 

Varney  Elec.  Supply  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
GoVnors,  Water  Wheel. 

Lombard  WaterWbeel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water}. 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Insulators   and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires     and 

Cables— magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Partrick,  Carter  &  Wilkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Central  ElectricCo. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Lynn  Incandescent  Lamp  Co. 


Manhattan  Elec.  Supply  Co. 

Re-New  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  ElectricCo. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Butler-Taylor  Co. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Danlels  Company. 

General  ElectricCo. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathtas. 
Magnet  Wires. 

(See  Insulated  Wires.) 
9Iechanical  machinery. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith- Vaile. 
meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
mica, 

MunsellA  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
motors  — See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Balier  A  Co. 

Goldsmith  Bros. 

Gt.West.  Sm.  and  RefiningCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Nauele,  Holcomb  A  Co. 

Perrizo  A  Sons. 

Pittsburg  &  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Gt.West.  Sm.  and  RefiningCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  ElectricCo. 

Hodge-Walsh  Elec.  Eng  Co. 

McOuat,  Robert  L. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Residtance  Co. 

WesttnghouBeEl.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Aaron  Electric  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 


Faries  Manufacturing  Co. 
Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Helios-Upton  Co. 
Tapes,  Insulating. 

American  ElectrfcalWorks. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

BissellCo.,  The  F. 

Bunnell  A  Co.,  J.  H. 

Central  ElectricCo. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelvn,  J.  E. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,D.A.,Tel.AEl.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Mianus  Electric  Co. 

North  ElectricCo. 

R.  I.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  ElectricCo. 

Stromberg-CarlsonTel.  M.Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Tucker  Manufacturing  Co. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son,  Mathias. 

Melster  A  Co.,  C. 

Therien  Tool  Works. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  ElectricCo. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A*Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

TurhincAWatcrWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Cnlversities. 

Harvard  University. 

Rose  Polytechnic  Institute. 

Worcester  I'olyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork,  Electrical. 

Bissell  Co.,  The  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splltdorf,  C.  F. 
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FEDERAL  SALT" 


(PATENTKD.) 


FOR  CARBON  CYLINDER  AND  CARBON-MANGANESE  BATTERIES. 

GIVES  MOKE  CURRENT,  LONGER  ETFE,  AHSOEIJTELY  NO  CRYSTALS. 


HEAVILY  AMALGAMATED 
ZINCS  A  SPECIALTY. 


II 


FEDERALITE 


PP 


FEDERAL  CARBON 
CYLINDER  BATTERIES. 


- 


ftqeral  Salt 
5>rv  Batters 


(PATENTED.) 


SOLD  IN  BILK.  GIVES  MORE  CURRENT  AND  IS  MUCH 
CHEAPER  THAN  SALAMMONIAC. 

Federal  Salt 

NON=POLARIZING 

DRY  BATTERY. 

THE  GREATEST  IMPROVEMENT  IN  80  YEARS. 

MADB  BY 

FEDERAL  BATTERY  CO., 

II  PINE  ST.,  NEW  YORK. 


sz 

/ 

-    A 

J 

'  '      ""' 

t  'Si 

f 

Sjfi 

%s 

%**•» 

wfc^i^s 

.    - 

- 

This  is  the  Way  a  Salammoniac  Cell  Looks. 
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NOTICE! 

We  beg  to  inform  you  that  the  undersigned  has  suc- 
ceeded to  the  business  of  Varney  &  McOuat,  Indianapolis, 
and  will  continue  the  business  at  the  present  location. 

Having  increased  our  stock  and  added  many  new 
features,  we  are  in  a  better  position  to  care  for  our  trade, 
and  with  reasonable  figures,  unequaled  railroad  facilities, 
ample  shipping  force  and  central  location,  we  are  of  the 
opinion  that  you  could  not  do  better  than  favor  us  with  a 
portion  of  your  valued  business. 

Having  our  own  factory  located  near  this  city  for  the 
manufacture  of  cross  arms,  pins  and  brackets,  we  are 
enabled  to  name  best  market  figures,  and  in  carload  lots 
we  shall  be  pleased  to  name  special  figures  which  we 
know  cannot  fail  to  prove  attractive. 

Thanking  you  for  your  past  patronage,  and  trusting 
that  we  may  be  favored  with  a  large  portion  of  your  future 
business,  we  remain, 

Very  truly  yours, 

ROBERT  L.  McOUAT, 

Successor  to  VARNEY  &  McOUAT, 

Electrical  Supplies, 

INDIANAPOLIS,  INDIANA. 
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Hade  for  110,  170, 

220, 250  and 
500  volts. 


Fan  Motors  made  in 

200  styles.  Send 

for  Catalogue. 


ARCTIC  CEILING  FAN. 


Can  run  singly  on 

mo  volts, 
170  volts, 
23 o  volts, 
350  volts, 
500  volts. 


In  groups  in  series, 

two  1 10  volts  on  220  volts, 
five  110  volts  on  550  volts, 
^^  three  170  volts  on  500  volts, 

two  250  volts  on  500  volts. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


IIANUFACTURBRS  AND  DEALERS. 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instruments, 
Electric  Light  and  General  Supplies. 


LONDON, 

Bridge  Chambers,  171  Queen 
Victoria  St.,  B.  C, 
and  North  Woolwich,  B. 


ANTWERP,  PARIS, 

3a  Rue  Boudewrng.  46  Avenue  de  Breteuil. 

St.  Louis  Office,  Security  Building,  St.  Louis.  Mo. 
American  Electric  Company,  Northwestern  Agents,  St.  Paul,  fllnn. 
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ARNOLD  BULLETINS. 

NO.  3  AND  NO.  4  NOW  READY. 

SEND    FOR    THEM. 

Dill  I  CTIU    Uf)     Q    DESCRIBES    THE    LIGHT,    HEAT    AND 
DULLl  I  III    nU.   0    POWER     PLANT     OF      THE     CHICAGO 

GREAT  WESTERN  RAILWAY,  at  Oelwein,  Iowa.  This  installa- 
tion is  a  modern  plant,  with  all  the  power-generating  apparatus 
concentrated  in  a  central  location.  This  plant  supplies  elec- 
trical energy  to  motors  and  lights  throughout  all  the  buildings 
-compressed  air  for  the  pneumatic  system— live  steam  for  the 
dry  kilns— exhaust  steam  for  heating — and  pumps  water  from  ♦ 
the  deep  well  to  the  water  tower.  The  contract  for  the  entire 
equipment  for  the  power  plant,  for  the  lighting,  for  the  electric 
power,  for  the  pneumatic,  the  water  and  the  heating 
systems,  was  awarded  to  the  ARNOLD  ELECTRIC  POWER 
STATION  CO.  This  bulletin  is  a  description  of  the  arrangement 
of  the  completed  shops  and  shows  the  method  adopted  by  the  ♦ 
engineers  to  secure  a  comprehensive  result  by  holding  one  ♦ 
contractor  responsible  for  the  entire  equipment.  It  is  a  ♦ 
valuable  technical  article.  ♦ 

Dill  I  CTIU  tin  A  IS  A  COMPLETE  TREATISE  UPON  THE  \ 
DULLL  Mil  HU.  H  "ARNOLD  SYSTEM"  OF  POWER  STA- 
TION CONSTRUCTION.  It  describes  the  power  plants  of  the 
Ft.  Dodge  (la.)  Light  and  Power  Co.;  the  Chicago  Board  of  Trade; 
the  Land  Title  and  Trust  Bldg.,  Philadelphia;  the  Chicago 
Electric  Traction  Co.;  the  University  of  Michigan;  the  Garrett 
Bldg.,  Chicago;  the  Imperial  Co.,  St.  Louis;  and  the  Chicago  & 
Milwaukee  Electric  Railway  and  others.  To  those  who  do  not 
understand  the  "Arnold  System"  this  bulletin  will  be  valuable. 
A  description  is  added  of  the  Arnold  Magnetic  Clutch,  which  is 
sometimes  used  in  connection  with  this  system. 

A  POSTAL  CARD  WILL  SECURE  BOTH  BULLETINS. 

Arnold  Electric  Power  Station  Co., 

Suite  1540  Marquette  Building, 
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THE  GENERAL  ELECTRIC  COMPANY'S  ' 

Series  Alternating  Street  System 

i> 

j  Enclosed  Arc  Lamps  and  Series  Incandescents 

On  the  Same  Circuits. 
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50-Light  Constant  Current  Transformer 
Complete. 


Arc  or  incandescent  lamps  may  be  used  according  to  the  requirements  of  each  location  and 
both  run  on  the  same  circuits. 

Sub-stations  containing  constant-current  transformers  may  be  located  at  convenient  points. 
System  requires  no  attention  after  starting.     Automatic  regulation,  6.6  amperes.- 

Write  for  information. 


GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 


I_ES     O 

BOSTON,  MASS.,  200  Summer  Street. 
NEW  YORK,  N.  Y.,  44  Broad  Street. 

SYRACUSE,  N.  Y.,  Sedgwick,  Andrews  &  Kennedy  Building. 
BUFFALO,  N.  Y.,  EUicott  Square  Building. 
PHILADELPHIA,  PA.,  509  Arch  Street. 

BALTIMORE,  MD.,  227  E.  German  Street. 

PITTSBURG,  PA.,  502  Tradesmens  Bank  Building. 
ATLANTA,  GA.,  Equitable  Building. 

NEW  ORLEANS,  LA.,  917  Hennen  Building. 

CINCINNATI,  OHIO,  420  West  Fourth  Street. 
COLUMBUS,  OHIO,  14  North  High  Street. 
NASHVILLE,  TENN.,  Room  73  Cole  Bldg. 


ices: 

CHICAGO,  ILL.,  Monadnock  Building. 

DETROIT,  MICH.,  704  Chamber  of  Commerce  Building. 
ST.  LOUIS,  MO.,  Wainwright  Building. 
DALLAS,  TEXAS,  Scollard  Building. 
HELENA,  MONT.,  Electric  Building. 

MINNEAPOLIS,  MINN.,  Phoenix  Building. 
DENVER,  COLO.,  Kittredge  Building. 

SALT  LAKE  CITY,   UTAH,  Templeton  Building. 
SAN  FRANCISCO,  CAL.,Claus  Spreckels  Building 
PORTLAND,   ORE.,  Worcester  Building. 
LOS  ANGELES,  CAL.,  Douglas  Building. 


For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept. ,  Schenectady,  N.  Y. ,  and  44  Broad  Street,  New  York. 
For  Canada  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 
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SIEMENS  &  HALSKE 
ELECTRIC  CO. 


OF  AMERICA. 


NERAL  OFFICES-CHICAGO. 


ELECTRICAL 

APPARATUS, 

Railway,  Lighting,  Power  Transmission. 


!  IMPROVED  DUNCAN  INTEGRATING  WATTMETERS. 

Many  thousands  of  these  Wattmeters  are  in  daily  use.  Our 
sales  are  increasing.  All  electrical  instruments  should  be  perfect 
and  register  accurately.  The  large  use  of  and  increasing  demand 
for  our  meters  indicate  that  they  meet  these  important  require- 
ments. 
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DISTRICT     OFFICES: 

Boston.       Chicago.       Cincinnati.       Denver. 

New  York.       Philadelphia.       St.  Louis.       San  Francisco. 


■? 
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MARKS  OF  VALUE 

Something  we  all  need.     Best 
results  are  obtained  with  this-- 

The  Standard  for  Rubber 
Insulation. 

THE  OKONITE  CO.,  Ltd. 

253  BROADWAY, 
NEW  YORK. 


CENTRAL  ELECTRIC  CO.,  264-270  Fifth  Ave.,  CHICAGO. 
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Sprague  Electric  Company, 


MANUFACTURERS  OF 


HIGH-CLASS  ELECTRICAL  APPARATUS. 


&&*&* 


Belted-type  Generator,  125  K.-W.,  250  Volts,  585  R.  P.  M. 


FOR  LIGHT  AND  POWER 

Oar  dynamos  and  motors  are  of  the  highest  type  of  design, 
the  best  material  and  the  most  perfect  construction.  They 
have  the  highest  efficiency  and  a  remarkable  endurance 
under  the  most  exacting  conditions  of  practical   use. 

General  Offices:  527-531 W.  34th  St.,  New  York. 

CHICAGO  OFFICE,  FISHER  BLDG.  BOSTON  OFFICE,  275  DEVONSHIRE  ST. 
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IT'S  SIMPLY  A  CASE" 

Of  Superiority  in  Favor  of 

THE 

Belden  Arc  Lamp. 


In  fact,  another  one  of  the  many 
good  features  that  have  made  the 
"Belden"  so  popular. 


Note  the  Refinement 
of  Design. 

ACCESSIBILITY, 

DOUBLE  DOORS, 

exposing  every  working 
part,  which  permits  of  en- 
tire lamp  being  dissembled 
without  removing  case. 


life 
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By  Referring 

to  the  cut  you  will  notice  that 
the  metal  is  embossed  in  two 
directions,  the  flange  at  the 
top,  two  beads  around  the 
center  and  the  large  swell  at 
the  bottom,  the  intermediate 
space  being  fluted  lengthwise, 
for  both  strength  and  appear- 
ance, this  making  the  case  of 
unusual  strength  without  the 
necessity  of  additional  sup- 
ports or  braces. 

The  case  is  made  in  Steel, 
Brass  or  Copper,  with  any  fin- 
ish  desired. 


DON'T  BUY  AN  ARC  LAMP  without  investi- 
gating its  merits.  Our  catalog  tells  what  an 
arc  lampSHOULD  BE  and  what  THE  BELDEN 
IS,  and  it's  sent  for  the   asking. 


BELDEN  -  LARWILL 


ELEG.  &  MFG.  GO. 


FORT  WAYNE,  INDIANA. 
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ABOUT  $^0,000.00  IS  SIMPLY  THROWN  AWAY  EVERY  MONTH! 

?     ?     ?     HOW     ?     ?     ? 

What  wears  out   in  an  Electric   Incandescent   Lamp?    The  Glass?     No. 

The  Metal  Base?     Never.    The   Platinum  Wire  and  Connections?    Nay. 

THEN  WHAT  DOES  WEAR  OUT? 


why,  till  little  carbon  thread  which  produces 
n'()u  what's  the  use  of  smashing  up  the.  most 
ment  is  broken? 

if  the.  main  spring  ()]•'  yol'r  wat  i  ii  is  hroke.x.  do 
if  the  wi<  k  of  your  piano  lamp  is  consumed.  do 
through  the  prevailing  opinion  that  a  hcrned 

away  three  cents  apiece,  or  $7.50  per  barrel  for  all 
why  not    save  $7.50  a  parrel  on  your  lamps? 
vol'  may  ask.  "can  you  renew  the  filament  acc 
we  answer,  'aye:  have  been  renewing  lamps  for 

and  know  what  we  are:  doing.   we  have  renewed  ove 

year."    does  this  mean  nothing? 

now  here  is  the:  story  in  a  nutshell.   in  renew 

fect  glass  work,  unseal  it.  remove  all  discoloratl 

ment  in  place  of  the  one  burned  out,  and  after  this 

that  \  new  lamp  does. 

it  is  tested  as  to  efficiency.  voltage  and  cand 

why.  tell  us  why,  it  should  not  equat  a  new  lamp- 
ie'  you  have  any  more  burned-out  lamps  to  thr 

apiece:  for  them. 

send  l's  the  exact  requirements  of  your  plant 

much  lower  price'.  than  you  can  buy  new  lamps  for, 

an  equal  number  of  your  burned-out  lamps  of  any 
and  we  pay  the  freight  to  lynn.   what  more 

rel  of  them.  our  guarantee  is  that  they  will  be  sa 

EXPENSE. 

WE   ARE   NOW   USING   THE   VERY   LATEST   IMPROVED 
EVER  BEFORE. 


II  IE   LIGHT. 
COSTLY    PART    OF    THE    LAMP,    SIMPLY    BECAUSE    THE:    FILA- 

V'OU  THROW  THE  WATCH  AWAY?     WE  SHOULD  SAY  NOT. 
YOU  CONSIGN  THE  WHOLE  LAMP  TO  THE  ASH  HEAP?     NEVER. 
-OUT    LAMP    IS    VALUELESS,    MANY    ARE    SIMPLY    THROWING 
OLD  LAMPS  DESTROYED. 
THIS  SAVING  IS  CLEAR  PROFIT. 
URATELY?" 

THE  LAST  FIVE  YEARS.    WE  HAVE  LARGE  CAPITAL  INVESTED 
R  A  MILLION  LAMPS.     OUR  BUSINESS   IS  INCREASING  EVERY 

ING  A  LAMP,  WE  FIRST  TEST  IT  FOR  VACUUM  TO  SHOW  PF.R- 

ONS,   POLISH  THE  BASE,  INSERT  AND   CEMENT  A   NEW   FILA- 

1S   DONE,   THE   LAMP   GOES   THROUGH   THE   SAME    PROCESS 

LE   POWER,   PRECISELY   THE   SAME   AS   A   NEW   LAMP.     NOW 

OW  AWAY,  THROW  THEM  OUR  WAY  AND  GET  THREE  CENTS 

AND  WE  WILL  FURNISEI  YOU  WITH  A  RENEWED  LAMP  AT  A 
AND,  ON  TOP  OF  THAT,  ALLOW  YOU  TEIREE  CENTS  EACH  FOR 

MAKE. 
CAN  YOU  EXPECT?    YOU  CAN'T  GO  WRONG  IN  TRYING  A  BAR- 

riSFACTORY.      IF    NOT,    THEY    CAN    BE    RETURNED    AT    OUR 

FILAMENT    AND    OFFER    A    BETTER    RENEWED    LAMP    THAN 


LYNN  INCANDESCENT  LAMPCO,LYNN,MASS; 


WRIGHT  DISCOUNT  METERS. 

When  all  is  said  regarding  methods  of  charging  for  electric  current 
for  light  and  power  the  fact  remains  that  the  most  equitable  to  company 
and  consumer,  and  the  most  satisfactory  in  all  respects,  is  that  based  on 
the  use  of  the  WRIGHT  DISCOUNT  INDICATOR. 

That  this  is  the  belief  of  many  central  station  managers  is  proved  by 
the  new  companies  constantly  adopting  the  system.  That  it  is  the  experi- 
ence of  many  of  the  leading,  thoroughly  scientifically  conducted  companies 
of  this  and  European  countries,  is  proved  by  their  wholesale  adoption  of 
the  system. 

After  having  some  1,500  Wright  meters  in  use,  the  Edison  Electric 
Illuminating   Co.   of   Boston  recently  placed  an  additional  order  for  2,040. 

Write  for  new  book  compiled  from  statistics  supplied  by 
several  foremost  concerns: 
"RESULTS  OBTAINED  BY  THE  USE  OF  THE  WRIGHT  DISCOUNT  METER." 

General  Incandescent  Arc  Licht  Company, 

Switches  and  Switchboards, 
Underground  Material,  Paragon  Fans  and  Power  Motors. 

General  Offices  and  Factory,  572-578  First  Ave.,  Bet.  33d  and  34th  Sts.,  NEW  YORK. 

Boston,  31  Milk  St.  Philadelphia,  522  Draxel  Bldg.    Cleveland,  39  E.  Prospect  St.   Charlotte,  N.  C,  Y.  M.  C.  A.  Bldg.   St.  Louis,  638  Century  Bldg. 

MARTIN    J.    IJVSXJl^rv    COMPANY: 

Chicago,  48  W.  Jackson  Blvd.       Milwaukee,  408  Ulhleln  Bldg.       Minneapolis,  516  Guaranty  Bldg.       Denver,  2325  Fairview  Ave. 
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DIRECT-CURRENT 

DESKm 
CEILING 

FANS. 


Cut  at  12-inch,  1 IO- V.  Desk.  Fan,  Open  Field  Type  with 
polished  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOLLOWING  SUPPLY  HOUSES 

1.  Stanley  &  Patterson,  33-34  Frankfort  St.,  New  York.  SI.  V. 

2.  Western  Electrical  Supply  Co.,  10-12  North  9th  St.,  St.  Louis,  Mo. 

3.  Illinois  Electric  Co.,  239  Madison  St.,  Chicago,  111. 

4.  Vallee  Bros.  &  Co.,  625  Arch  St.,   Philadelphia.  Pa. 

5.  Frank  H    Stewart  &  Co.,  35  North  7th  St.,  Philadelphia.  Pa. 

6.  Electric  Supply  &  Mfg.  Co..  62  Public  Square,  Cleveland,'  Ohio. 

7.  The  Devere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 

8.  Doubleday-Hill  Electric  Co.,  535  Hood  St.,  Pittsburg,  Pa. 


Cut  of  16-inch  W all  Fan,  same  finish  as  12-inch  and  having:  a 
swivel  joint.  By  simply  turning  a  handle  this  Fan  cau  be  ad- 
justed to  blow  air  up,  down  or  on  either  side. 

ARE  AGENTS  FOB  PEERLESS  FANS: 

9.  Julius  Andrae  A  Sons  Co.,  225  W.  Hater  St..  Milwaukee,  His. 

10.  H,  S.  Sands  El.  &  Mfg.  Co..  1153  Market  Street.  Wheeling.  H.V». 

11.  Electric  Snpply  &  Const.  Co.,  80  E.  «ay  St.,  Columbus,  O. 

12.  Varney  &  McOuat,  125  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  TV.  6.  Nagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria.  111. 

15.  Elect.  Sup.  &  Eng.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U,  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 
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WHY  BE  FOOLISH? 

And  throw  away  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
is  common  for  electric  companies  who  are  now 
operating;  Exhaust  Steam  Heating-  Plants  to 
pay  their  entire  coal  and  labor  bills  for  the 
year,  and  6%  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why  can't  your  company   do  the  same? 
Write  for  our  pamphlet.    Mention  Western  Electrician. 


AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 


1 
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VERITAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED   1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and   other  ELECTRICAL 
APPARATUS  which  have  earned  for  us  the  reputation  of 


IN 


We  own  the  good  will,  name,  copyrights,  trademarks,  patent  (No.  288881) 
and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO.,  and  propose 
to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these   FACTS,   so    that   liability   may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    H.    BUIMIM 


l_    &    O 


MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries,  Insulated  Wires  and  Line  Equipment, 


NEAR  GENERAL  POST  OFFICE,  NEW    YORK. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 


Edwards  8c  Co., 

NEW   YORK, 

will  be  represented  at 

THE  CONVENTION 

and  will  show  samples 
of  their  new 

AUTOMATIC  TIME  SWITCH, 

TO  CUT  OUT  ONLY 
OR  TO   CUT  IN  AND  OUT, 
"as  well  as  their 

AUTOMATIC  SWITCH, 

FOR  BRANCH  CIRCUITS  OR 
MAIN   FEEDERS. 

Operated  by  battery  or  other  current.  CON- 
TROLLED by  PUSH  BUTTONS.  Also  the  well-known 
line    of    House  Goods    and  Automobile  Specialties. 


Quarter  Million  Now  in  Use. 1 


Will  Not  Absorb  Mois'ure. 

Will   Keep    Indefinitely. 


A    Pe/fect   Insulator. 
Can   be    Used  by  Anyone. 


AUDITORIUM. 


MONARCH  DRY  POWDER  COMPOUND. 

Endorsed  by  Electrical  Co's,  Fire  Depts.,  Insurance 
Co's,  Press  and  Public. 

A  PARTIAL  LIST  OF  RECENT  ELECTRICAL  EQUIPMENTS. 

Edison  FOlec.  111.  Co..  Greater  N.  Y.  -                     -        (All  Stations) 

Rdlson  Klec.  111.  Co.,                           -  -                       _st.  Louis. 

Independent  Elec.  Light  &  Power  Co..  -                     -        san  Francisco 

Laclede  Gas  Light  &  Power  Co.,  -                   -                  st  Louis  Mo. 

Niagara  Falls  Power  Co.,  -                   -                   .        Niagara  Falls  N  Y 

Manhattan  Elec.  Light  Co.,                -  -                     -                   New  York 

Mlssourl-F.dlson  Elec.  Co.,       -  st.  Louis  Mo 

Atlanta  Standard  Telephone  Co.,  -                     -                   Atlanta,  Ga. 

Erie  Telephone  &  Telegraph  Co.,  -                                                       (All  Divisions) 

Kinloeh  Telephone  Co.,-                   -  si.  Louis"  Mo". 

New  York  .v  New  Jersey  Telephone  Co.,  -                      .        (All  exchanges). 

Postal  Telegraph  &  Cable  Co.,              -  (All  offices). 

Western  Union  Telegraph  Co.,  -                                                      (VII  offices) 

THE  ONLY  FIRE  EXTINGUISHER  FOR  SWITCHBOARDS. 

ACTUAL  FIRES. 

"Kilfyre"  saved  our  switchboard  from  destruction  without  doing  any  damage. 

.1.  K.  Parnswortu,  Uen.  M-r.,  s.  VV.  Tele.  A  Tel:  Co. 

V  "Kilfyre"  extlng  lis  he  I  an  u  jly  bhue  in  one  sub.vay  nun  hole,  corner  Exchange  pi 

▲  and  Broadway,  New  York  City, 

T  A.  s.  Brown,  Electrical  Engineer,  W.  P.  Tel.  Co. 

▲  •'Ktir.vre"   extinguished   arcs  at  our  electric    station    up   to    2.OJ0    volts    several 
times  without  a  single   mis-. 

If.  E.  C hollas,   Engineer,  Laclede  Gas  Light  and  Power  Co. 

RECENT  GENERAL  EQUIPMENT. 

United  States  Government  Army  Posts,  Transport  Service  and  Arsenal-;.    Standard  oil 
Co..  Ilellneries.  Warehouses,  stables.  Offices. 

Beware  of  Infringements,  or  Anything  That  Looks  Like  It. 

ESTIMATES  FOR  EQUIPMENTS  FURNISHED  UPON 
APPLICATION.  WRITE  FOR  DESCRIPTIVE  BOOKLET. 
Address  all   communica'ions,  Electrical  Department, 

MONARCH   FIRE  APPLIANCE  CO.   (incorporated), 

27  WILLIAMS  ST.,  NEW  YORK,  U.  S.  A. 
►♦♦♦♦♦♦♦♦♦♦♦< 
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THE 


Chicago  Edison  Company 


EXTENDS  AN 

. .  INVITATION 


To  THE 


CONVENTION  DELEGATES 


TO   VISIT 


ITS  NEW  OFFICE  BUILDING 


AND 


Its  Power  Houses  and  Sub-Stations. 


STATIONS: 
No.  r.     Harrison  and  Charles  Streets. 
No.  2.    2634  Wabash  Avenue. 
No.  4.    Oakand Clark  Streets. (Newberry  Library). 
No.  5.     76  Market  Street. 

SUB-STATIONS. 

Edison  Building,  139  Adams  Street. 
346  North  Avenue. 
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ANNOUNCEMENT! 


IO  LIGHT 


CARBON  BUYERS. 


"We  are  now  making  contracts  for  November,  1900,  delivery.    Write  us   before 

"tying-  up"  with  our  ONE  "competitor." 

SAVE  MONEY- HOW? 

The  following  description  of  the    natural   advantages  of   our  factory   explains 

bow  we  can   make   you    "PRICES." 

Its  factory  will  be  located  in  natural  gas  territory  and  it  will  own  its  gas  wells,  supplying  fuel  practically  without  cost. 
As  fuel  is  one  of  the  important  items  in  the  cost  of  carbons,  amounting  to  about  75  cents  per  thousand,  it  is  apparent  that 
this  is  in  itself  a  big  advantage. 

It  is  capitalized  on  a  more  conservative  basis  than  its  competitor.  To  determine  the  accuracy  of  this  statement  com- 
pute the  following  ratios:  Its  relative  position  to  its  competitor  in  respect  to  capitalization  is,  the  Consumers  Carbon  Co., 
capital  $500,000,  is  but  i-2oth  of  its  competitor's,  on  which  1  -5th  of  the  total  consumption,  amounting  to  about  40  million  car- 
bons annually,  will  be  produced. 

Another  advantage  the  Consumers  Carbon  Co.  will  have  over  its  competitor  is  along  the  line  of  less  expensive  management 
through  consolidation  of  its  business  at  one  point,  thereby  effecting  large  saving  in  general  expenses. 

As  its  name,  Consumers  Carbon  Co.,  implies,  consumers  of  carbons  are  stockholders,  and  it  is  aimed  to  further  add  to  its 
list  of  stockholders  a  sufficient  number  of  consumers  to  absorb  the  major  portion  of  its  products.  Such  exceptional  induce- 
ments will  be  given  them  as  is  calculated  will  not  fail  to  bring  about  this  result,  thereby  effecting  the  certain  disposal  of  its 
products  at  a  minimum  selling  cost. 

The  factory  will  have  a  daily  capacity  of  150  thousand  carbons,  will  employ  about  160  men,  and  will  be  in  full  operation 
for  fall  deliveries. 

The  buildings  will  be  constructed  so  far  as  practicable  of  brick  and  iron,  making  them  practically  fireproof.  They  will  be 
mostly  one  story,  containing  50,000  feet  of  floor  space,  and  will  occupy  a  property  of  five  acres,  allowing  for  future  extensions. 

The  manufacturing  will  be  under  the  supervision  of  Edmund  Dickey,  General  Manager,  formerly  secretary  and  manager  of 
the  American  Carbon  Co.  of  Noblesville,  Indiana,  assisted  by  competent  and  experienced  men  in  every  department  of  the  factory. 


THE  CONSUMERS  CARBON  CO. 


R,    OHIO. 
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WAGNER  ELECTRIC  MFG.  CO.'S 

Electromobile  Charging  Sets, 


i 


D.  C,  Generators,  A.  C.  Motors. 


So  Simple  that 
Any  Hostler  Can 
Operate  Them. 


Electromobile 
Owners  Cannot 
Afford  to  Be  Without 
One. 


k\  K.  W.  CHARGING  SET. 

SEND  FOR   PRICES  AND  DESCRIPTIVE   BULLETIN  "Z  36," 

JUST  ISSUED. 


GENERAL  OFFICES /FACTORY;  ST.  LOUIS.U.S.A 

>A/E     AL-SO      BUIL-D 

Switchboards  for  Lighting  and  Power  Transmission Bulletin  Z  20 

Transformers  for  Lighting,  Power  Transmission  and  Motor  Work, 

Bulletins  Z  9,  12,  16, 18,  33 

Ventilating  Fans > Bulletins,  Z  17,  25 

Direct-Current  Motors  and  Generators Bulletin  Z  34 

Knife  Switches Bulletins  Z  21,  29 

Switchboard  Ammeters,  Voltmeters  and  Indicating  Wattmeters —  Bulletins  Z  3  1 ,  38 

Single-Phase  Self-Starting  Alternating-Current  Power  Motors-  •  Bulletins  Z  24,  26,  35,  37 

Automobile  Charging  Outfits ' Bulletin  Z  36 

Wrought-Copper  Terminals Bulletin  Z  28 

High-Tension  Fuse  Cut-Outs Bulletin  Z  30 


NCHI 


New  York,  Havemeyer  Bldg. 
Philadelphia,  1000  Betz  Bldg. 
Boston,  620  Atlantic  Avenue. 
Chicago,   1519  Marquette  Bldg. 


Baltimore,  204  East  Lexington  St. 
Atlanta,  Gta.,  1002  English-American 

Bldg.,  B.  J.  Russell. 
San  Francisco,  120    Sutter  St. 


Yokohama,  Japan.  London,  England.  City  of  Mexico. 

Foreign  Department,  Havemeyer  Bldg.,  New  Yox*k  City. 
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121  MADISON  ST., 

•HALDEN  •    ■  MASS- 


JAMES  E.  DUFF, 

GENERAL  WESTERN  AGENT, 

625  New  York  Life  Bldg., 

Chicago. 


Stewart's  Adjustable 
Socket  Handle. 


♦ 

: 
1 


METAL  NIPPLE  GRIPS 
ANY  SIZE  CORD. 


PATENTED 
JUNE  20,  1899. 


-FOR      SHLE      BY. 


Electric  Appliance  Co  .  Chicago. 

Central  Electric  Co  ,  Chicago. 

Electric  Gas  Lighting  Co  .  •              Boston. 

Stewart-How  land  Co..       ■  Boston. 

Anchor  Electric  Co..  Boston. 

Manhattan  Electrical  Supply  Co.,    New  York. 

OMrander  &  Co.,            •  New  York. 


Western  Electric  Co.,  New  York 

Frank  H.  Stewart  &  Co  .  Philadelphia 

Vailee  Bros.  &   Co..  -  •     Philadelphia 

H.  C.  Roberts  Electric  Co.,  Philadelphia 

L  P.  Clark  &  Co.,  Philadelphia 

The  Rumsev  Elec.  MYrs  Co..  Philadelphia 

Robbins  Electric  Co  ,       ■  •       Pittsburg 


A  GOOD  THING  AT  A  LOW  PRICE. 


WOODS 

MOTOR  VEHICLES 


represent  all  that's  best  in  Electric  Automobile  construction. 

SIMPLICITY, 
RELIABILITY, 

ORIGINALITY  OF  DESIGN, 
SUPERIOR  CARRIAGE  CONSTRUCTION. 


Shipped   7   Carloads  to  Honolulu. 
3       "  ■■   Paris. 

Received  one  order  amounting  to 
over  $1,500,000. 


The  Woods  Hansoms, 
Cabs,  Station  Wagons  and 
other  productions  are  the 
choice  of  the  traveling 
public. 


Price  Lists  and 
Colored  Plates 
sent  on  request. 


Woods  Motor  Vehicle  Co., 

New  York:  44th  St.  and  Vanderbilt  Ave.       Chicago:  545  Wabash  Ave. 


FIND  OUT 


all  about  Electric  Automobiles,  their  care,  constructions  and  operation.  In  £ 
published  by  Herbert  S.  Stone  &  Co.,  Chicago.    $1.25. 


ilk 


i 


I 


INCANDESCENT  LAMPS  EXCHANGED  FOR   NEW  OR   RE- 
NEWED OWES.    WE  BL/V  AND  GUARANTEE  TO  PAY  HIGHEST 

market  prices  and  SPOT  CASH,  also  pay  FREIGHT  CHARGES  for 

LAMP  BASK  PLATINUM. BRASS,  COPPER,  SCRAP  AND  METALS  OF  iVZW  DESCRIPTION 

GE0.F. SCHWALM   CO.  "^Tm- 
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Holophane  Glass  Co., 


: 


.  • 


MANUFACTURERS   OF 


90c     79 


COMPOUND  PRISM 
GLOBES  and  SHADES 


FOR   ALL 


Electric  Light  Systems, 

Arc  and  Incandescent. 


"MAXIMUM  LIGHT,  COMPLETE  DIFFUSION,  MINIMUM  GLARE."      °"      " 

Curves  of 

For  Directing  and  Diffusing  all  kinds  of  Light. 


225i° 


31° 


45° 


56° 


distribution  of  an  incandescent  light,  with  and  without  the 
different  types  of  diffusing  globes. 


Send  for  Catalogues  and  Pamphlets. 


Cuives  of  distribution  of  the  enclosed  arc  lamp,  used  with  opaline 
and  Holophane  globes. 


HOLOPHANE  GLASS   OO 

I   Broadway,   New  York. 
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WE  MANUFACTURE 


Arc  Lamps  for  all  Circuits 

WE  INVITE  SPECIAL  ATTENTION  TO  OUR 

STAMPED  STEEL  AND  COPPER  CASE 
CONSTANT  POTENTIAL 

Direct  and  Alternating  Arc  Lamps. 

The  Adams  Bagnall  Electric  Co 


ND,  OHIO. 

New  York  Office:    G.  A.  Thomson,  203  Havemeyer  Bldg.  Chicago  Office:    J.  G,  Pomeroy,  309  Dearborn  St. 

NCIES: 


Doubleday-Hill  Electric  Company,       -  Pittsburg,  Pa. 

The  Electric  Appliance  Company,  -  -       Chicago,  III. 

Western  Electrical  Supply  Company,  -  St.  Louis,  Mo. 
The  H.  C.  Roberts  Electrical  Supply  Co.,  Philadelphia,  Pa. 
The  Pettingell-Andrews  Company,  -         -    Boston,  Mass. 

Braid  Electric  Company, 


The  Smith-Courtney  Company, 
The  William  C.  Benbow  Company, 
The  Stanley  &  Patterson  Company, 
George  F.  Rohn,         - 
Detroit  Electric  Company,     - 
Nashville,  Tenn. 


Richmond,  Va. 

Columbus,  O. 

New  York  City. 

Milwaukee,  Wis. 

Detroit,  Mich. 


PACIFIC    COVERETTE. 


A  NEW  IDEA  IN  ELECTRIC  LIGHTING. 


....THE..., 

PACIFIC  COVERETTE 

has  been  favorably 
passed   on    by  the 

BOARD  OF 

ELECTRICAL 
INSPECTORS 

IN  CHICAGO. 


-!► 


Showing  Drop  Light,  detached,  Length  3  ft. 

In  order  to  Introduce  our  Coverette  this  drop 
light  sent  for. VK*.  In  stamps,  state  style  of 
sock'-t.  At  this  price  only  one  will  be  sent 
each  purchaser. 


Old  (las  Fixture  before  It.  was  made  a 
Combination  with  Coverette. 


*  Can  he  used  in  many  ways  for 
mi  flint:     irrnre     and    lieanty    to 

*  l>rop    l.iehrn  and  JKleotrlc  FIx- 
.'..    tares. 


FLEXIBLE  COVERING 


.FOR. 


Same  Gas  Fixture  after  being  changed  to 
Combination  with  Coverette. 


INCANDESCENT  CORD, 
TELEPHONE  WIRES  ,„< 
ELECTRIC  WIRES. 

CHEAP, 

DURABLE, 

HANDSOME. 


Celling 
Drop. 


The  two  illustrations  given  here  will  suggest  the 
many  ways  Coverette  can  be  used  for  saving  old 
Gas  Fixtures  from  the  scrap  pile. 


PACIFIC    ELECTRIC    CO. 


\A/I 


j 
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■^  _  __  __  ^  ,__  .  -    (    Ci»*<JS    and    Chemical    NVorks, 

DEARBORN    hStSSwl'Voii^"©-^--^':*"- 

{     Vegetable    Boiler    compounds. 
ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 


ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 

■203  Palladlo  Blclg. 


POLES 

Naugle,Holcomb&Co., 

OLD  00L0IY  BLDG..  CKI0A00. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 
ESCANABA,  MICH. 
MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


TIES. 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


xijr  I  ADPCCT  IRin   DL7CT  In  the  world  ls clalmed ot  tD8 

Int  LAM] td  I  AHU  Dtil  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  matee  the  I>»WRY  ARlfcl.      Write  *or  prices. 


CEDAR    POLES 

50   TT.  to     100  FT.     A      SPECIALTY 
PILINC    i   'BRIDGE       TIMBERS 

car         Material  _,  _  _ 

JOHN  H.F0WLE9     no'oS',%Wo.BLDC- 


HOUSTON  &  LIGGETT, 

Dealers  in 

Red  Ceiar  and  Chestnut  Telephone  and 
Electric  Light  Poles. 

RED  CEDAR  OF  ALL  KINDS  AND 
LOCUST  INSULATOR  PINS. 

Lewisburg,  Tenn. 


Indianapolis  Arm,  Bracket  &  Pin  Co,, 

Successors  to  J.  B.  MACERS, 


MANUFACTURERS  OF 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office.  1 26  S.  Meridian  St.,     INDIANIPOLIS,  IND. 

FACTORY,  JAMESTOWN,  IND. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Plnconning,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

Mf  NOMINEE.  MICH.    Aiwa       PORTLAND,   OOEBON. 

WHOLESALE         PRODUCERS 

50-FOOT    TO    80~FOOT    POLES   OUR  SPCCIALTY       ° 


CEDAR  POLES 

C.  H.  WORCESTER*  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Cardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stum  page  cut  and  sell  direct  to 
the  trade. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


ELDREDCE 

BATTERY  VOLTMETER. 

0  TO  3  VOLTS,  DEAD  BEAT. 

A  very  convenient 
and  practical  instru- 
ment for  all  users  of 
Batteries,  either  pri- 
mary or  storage;  the 
only  instrument  of 
its  kind  giving  the 
desired  E.  M.  F. 

The  strong  con- 
necting posts  have 
non-removable  nuts. 

The  instrument, 
being  of  simple  de- 
sign and  construc- 
tion, is  not  liable  to 
injury  with  ordinary 
use. 

For  ordinary  test- 
ing purposes  the 
posts  are  inter- 
cha  ngeahle.  thus 
saving  time  to  the 
user. 

ELDREDGE  ELECTRIC  MFG.  CO., 

Springfield,  Mass.,  U.S.  A. 

ELECTRIC  APPLIANCE  COMPANY.  Chicago  Agen's. 


NA/hito    Cedar     F»ol 

AND  STREET  RAILWAY  TIES. 

¥38SS&im.  PEREIZO  &  SOWS,  Daggett,  Mich. 


PITTSBURG  &  LAKE  SUPERIOR  IRON  CO., 


ESCANABA,  MICH. 

Producers  and 

Wholesale  Dealers 


GEDAR  POLES 


OAK  PINS  AND  BRACKETS. 


PAINTED, 
SACKED  AND 
CRATED. 


Manufacturers  lor  Wholesale  Trade. 


Prompt  Shipments. 


Car  Orders  Solicited. 


Kansas  City  &  Southern  Lumber  Co.,  Springfield,  Mo. 


Brad;  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 


Manufacturer  of  Mast  Arms.Poleand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.— Catalogue  and  Prices  fur- 
nished on  application. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Hannf.cturers  .mi  Dealers  In 

Yellow  Pine  Cross  Arms,  Looust  Pins,  Oak  Pins,    Electrical 
Mouldings,  .Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ,^-WRITE  US. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


SLiNTJFACTUKEB  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  4S*Send  for  one. 

Mathias  Klein  &  Son. 

BT-89  W.  VAN  BUREN  STREET.  CHICAGO.  IL 


PLATI  NUM 
FOR  ALL  PURPOSES. 
Sorap  and  Native  Platinum  Purchased. 
BAKKK  &  CO..  408-414  New  Jersey 

Railroad  Ave..  STewarfe,  S.  J. 
New  York  Office,  130  Liberty  street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO. ««.  wis. 


GENERATORS 
MOTORS  -  -  - 


1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Spherical.   Steel.    Invertible.    Multipolar. 
1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


nrnr.ro  J  Northern  Engineering  Co.,   The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B      .  Electric  Co., 
Urrllito'i  39  Cortlandt  St.,  New  York.  St.  Paul,  Minn.  San  Francisco.  CaL  T.os  Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City.  Mo. 


w  estekn  electrician 


May  19,  1900 


THE  WEATHER  MAN 

can  tell  which  way  the  wind 
blows.  We  can  make  it  blow 
our  way  —  with  a  Dayton  Fan. 
It  will  blow  for  many  years  with 
the  same  Fan.  This  is  not  the 
case  with  a  cheap  one.  You 
buy  the  best  when  you  buy  the 
Dayton. 
ALL  STYLES-ALL  CIRCUITS. 

ELECTRIC  APPLIANCE  COMPANY,CHICAGO. 

America's  Largest  Electrical  Supply  House. 


BUY  FUSES, 

Fuse  Wire,  Fuse  Links, 
Fuse  Blocks. 

WE  SELL  THEM. 


Write  for  Oar  1900  Catalogue  and  Price  List. 


American  Electric  Fuse  Co., 

345-347  S.  CANAL  STREET,  CHICAGO,  ILL. 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.     $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  PREB,  Sample  Stick. 


Name  . . 

,  Address  . 


The  only  article  that  will  PREVENT 

SPARKING.    Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  comma* 
tator  you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 

909  Title  and  Trust  Bldg..      CH1CAQ0.  ILL. 


General  Electric  Company's 

Hew  Adjuster  for  X-Ray  Tubes,  by  means  of  which 
the  proper  degree  of  vacuum  can  be  maintained  for 
an  indefinite  period,  insuring  high  efficiency  and 
long  life. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

■  00  West  Ninth  St..    KANSAS   CITY,   no. 


Motor  St  art  Ins  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers, 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  V.  J..  V.  S.  A. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  Increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  flarlne 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  supply.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "K,"  giving  prospectus  and 
special  terms,  American  School  of  Correspondence, 
Boston,  Miss.,  U.  S.  A.  (Chartered  by  the  com- 
monwealth of  Massachusetts), 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


HAZARD  MANUFACTURING  CO, 

Wires  and  Cables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


General  Office  and  Works, 
Wllkesbarre,  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

New  York  Office,  Chicago  Office, 

60  Dey  St.  1201-2  Marquette  Bldg 


!^®®e«e$*<»$®e$®®«$®®««e$^»*«®«®e®®®®$®®®««®«®®«*®®®®®*$$^ 


ALundellMotor 


Is  the  ideal  power  apparatus.  It  is 
so  perfectly  constructed  that  it  can 
be  used  to  operate  the  most  delicate 
mechanism  or  run  the  heaviest  ma- 
chinery.   It  has  the  highest  efficiency, 

is  absolutely  leli^ble  and  is  the  most  durable. 

The  superior  points  of  a  Lundell  motor  are  fully  described 

in  our  catalogue  No.  0358. 

CORRE8PO.VDKXCE  IXVITF.D. 

SPBAGUE  ELECTRIC  COMPANY, 

General  Offices:  527-531  Wett  »4th  St..  NEW  YOKK. 
CBICAfiO:  Fisher  Ride-  BOSTON:  875  Devonshire  St. 


May  19,  1900 


WESTERN  ELECTRICIAN 


FRANK  N.  PHILLIPS,  President. 
9.  H.  WAGENSCIL,  Tmea«uke«. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  Vice-Prcb 
C.  R.  REMINGTON,  JR.,  SEC, 


AMERICAN  ELECTRICAL  WORKS, 

HI/  PHOVXDENCE,  B.  I. 

<■' "!■■■<■     BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stoee,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works 

MAIN  OFFICES  AND  FACTORIES,   PHILL1PSDALE,    R.  I. 


THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 

Stranded  and  FI e x- 

Ible  Wire  and 

Cables  with 

Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  he  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAEK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  ETJSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


P 


ATENTS. 


PACE  &  DURAND. 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENT8. 

Adams   Ex.   Bldg.,  186  Dearborn  St., 

CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No,  66  Broadway,    -    NEW  YORK  CITY 

Patent  Causes.         Patent  Soliciting. 


STEREOPTICONS 


MAGIC    LANTERNS    ™    SLIDES      1 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  15  BEEKMAN  ST.  NEW  YORK.  V. 


j  Foree  Bain, 

Consulting  Engineer. 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
i  Suite  1657.59  rionadnock  Bldg. ,  -    Chicago. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUTS. 


A  Plain  Statement! 


a 


We  make  the  BEST  Annunciators,  Bells  and  other 
House  Goods.  Our  new  Catalogue  shows  the  full  line. 
You  can  have  a  copy  for  the  asking. 

PARTRICK,  CARTER  &  WILKINS, 

Makers  of  Electrical  House  Goods, 


125  South  Second  Street, 


PHILADELPHIA. 


>mp*     Shipments 
ELECTRICAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,  MO. 

We  guarantee  low  prices,  prompt  shipments  and  best  grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 


Long  Distance  Telephone  2279. 


701  Delaware  St.,  KANSAS  CITY,  MO. 


The   Colorado   Incandescent   Lamp! 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.       Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  In  the  Aggregate.    Send  tor  Price  List. 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  tnis  line  is  the 
"NEW  STYLE"  made  by 

WM.  T,  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeagne  Co.,  324  Dearborn  St.,  Chicago. 


SMALL  SPRINGS 

OF   EVEFIV   DESCRIPTION 
THE  WALLACE     BARNES    COv 

sr«Bu^c»  tts7  BRISTOL,    CONN.,   U.S.A. 


This  Trade=Mark  r  Sockets  ?  ceptac le9 


osettes,   Mains   and 
Branches,  EdisonCut- Outs 


Knife 

Swltohes, 
Jenkins  Snap 
Switches,  etc. 


Guarantees  Satisfaction 


PHILADELPHIA.       H.   T.  PAISTE  CO.        CHICAGO. 


Mhe  Fibre-Graphite  Commutator  Brush,* 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 
No  Shitting  ot  Quadrant. 
i  80  per  cent.  Pure  Graphite. 


For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

6IB6  Wakefield  St..  Germanlown,  PHILADELPHIA. 


\ 


js^vsl-aaj  WAtw  bsm 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
any  system  of  incandescent  elec- 
*^^  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
T^jT  low  the  horizontal  in  all   direc- 
tions.    Used  in  stores,   etc.,  for 
general  illumination. 

GET  OCR  PRICES. 

American    Reflector    &    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICACO. 


WESTERN  ELECTRICIAN" 


May  19,   1900 


WANTED. 

an  Electric  bli  reie  trip 

wlib  me  through  France  and  EiiL'lund  '.;.  ■ 

-  ■  \    u.  H   "  LS06  Ashland  Block, 

WANTED. 

iger  or    superintend) 
elwirk'-lisbt  plant  or  telephone  exchange,  bj 
experienced   man:  modemi**  salurv.      Address 
.n,  510   Mar- 

...  111. 

MAN  WANTED. 

1  ho  knows  a  dynamo  when  he  sees  it- 
one  who  can  run  a  steam  engine  and  steam 
[•iimp  and  do  odd  Jobs  of  wiring  when  required, 
onh  sober  man  wanted.  Harried  preferred. 
Square  treatment.  Address  ".MAN 
HUNTER."  care  u  estern  Electrician,  510  Mar- 
quette Bldg 


WANTED  AT  ONCE. 
The  following  second-hand  apparatus:    One 

7."i    or  80  h.  p.  aiiiunmtkc  high-speed  engine 

0ne45or60  K.  W.,   1. or   1,100  volts,  133 

•  self-oiler  alternator.  One  exciter  and 
at,  one  voltmeter,  one  ammeter,  all  for 
above  machim-.  Six  switchboard  lightning  ar- 
resters  and  a  number  of  oO  to  75  Amp.  1).  P.. 
both  l>.  T.  and  s.  T.  switches.  All  10  be  In  flrst- 
operatlve  condition.  State  l>est  cash  price 
On  «  I;  :'  MTlptlon  and 

length  of  time  In  use.   R.  K.  STICHTER,  Louis- 
iana. .Mo. 


FOR  SALE. 

Westlnghouse  compound  engine.  60  horse- 
power, in  first-class  condition.  Must  remove 
to  make  room  for  new  machinery.  WYOMING 
LIGHT.    WATER.     HEAT     A      POWEB     CO., 

Wyoming,  Ohio. 

WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

250  Washington  St.,  Newark,  N.  J. 


WANTED, 

By  a  construction  company,  a  superintended 
for  inside  electric-light  work.  Address  "CON- 
STBUCTION,"  care  of  Western  Electrician.  510 

Uarquette  Kldg..  Chicago. 


PUBLIC  NOTICE 

Is  hereby  given  that  the  undersigned, 
1"  \V.  Maxstadt,  has  withdrawn  from  the 
business  heretofore  conducted  under  the 
Dame  American  Electric  Fuse  Co.,  and 
thai  said  American  Electric  Fuse  Co. 
and  Frank  G.  Jones  have  assumed  and 
agreed  to  pay  all  existing  liabilities  and 
claims,  and  have  covenanted  and  agreed 
DOt  l«>  use  the  word  "Maxstadt"  in  said 
business. 

The  undersigned  will  continue  in  the 
management  of  a  similar  line  of  business 
for  F.  W.  Maxstadt  Mfg.  Co  ,  at  south- 
east corner  Randolph  and  Canal  Streets. 
with  exclusive  use  of  Maxstadt's  im- 
provements and  patents. 

F.  W.  MAXSTADT. 
Chicago,  May  10,  1900. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  D.  C. 

Booklet:  "Information  for  Inventors," 
free.  Specialty:  Electrical  Inventions. 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

Alt  Other  Types. 

In  successful  use  for  ten  years. 

Standard  hiirh.    Prices  low. 

Send  for  descriptive  circular  and 

testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE.  OHIO. 


ER 


BECKLbC 
rotHEKO 


39-43 

W.  WASHINGTON  ST. 

CHICACO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


BIND  FOR  DESCRIPTIVE  CIRCULAR   AND  PRICE  LIST. 


REPAIRS 


tricSj&hSfng!!:  National  Electric  Company's  Machines. 


A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

110  Volt 

Incandescent 

Dynamos. 


Arc  Dynamos . . 

Alternators  .  .  . 

I 

Generators .  .  . 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  U.  S.      1  250.  Light  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne- Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2.000C.  P.— 1  W.  E.,30  Light,  2,000  C.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 

2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW„  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  600  Volts. 
1  Edison  No.  20,  60  KW.,  500  VoltB. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and  500  Volts  in  sizes  from  1-6  H.  P.  to 
150  H.  P. 


Motors  .... 

CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.,  SSS'-SSrS 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Glbbs  M.  P. 

HI  light  C.  &  C. 

75  light  National. 
100  light  Crocker- Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
300  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
800  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
V\  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 

I  h.  p.  Sprague. 

l  h.  p.  Rockford. 
-   h.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


!3  h.  p.  C.  &  C. 
3  h.  p.  Connecticut. 
3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

6  h.  p.  La  Roche. 
7i^  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 

15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
30  h.  p.  Edison. 


50  h.  p.  T.-H. 

600  VOLT  MOTORS. 

lh.p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
lT,i  h.  p.  Glbbs  M.  P. 
30  h.  p.  Edison. 
00  h.  p.  Edison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  Si  C. 

6  h.  p.  National. 

7!4  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  EdlsOD. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


no-Volt  Incandescent  Dynamos. 

1     35-llght  Westlnghonse. 

1     30-llght  Duplex,  75-volt,  self-oiler. 

1     50-Hght  Bain,  self-oiler. 

1     50-Hght  Crocker-Wheeler. 

1      55-llght  Edison. 

1     75-Jlght  Eddy,    self-oiler. 

With  extra  armature. 

1     75-llght  Gen.  Elec.  self-oiler,  type  I.  B. 

1     80-llght  Wood,   self-oiler. 

1     90-light  Westlnghouse. 

1  160-llght  Rockford. 

1  200-light  Howard,  oil  cup. 

1  250-llght  Commercial,       self-oiler,       com- 
pound. 

1  260-llght  National,   self-oiler,  compound. 

1  300-llght  Loomis. 

1  300-llght  Elekmeyer. 

1  340-llght  Eddy,  self-oiler,  compound. 

1  350-llght  Columbian,  M.  P..  self-oiler. 

2  350-llght  Hawkeye,  comp.  wound. 

1    350-llght  Jenney,      self-oiler,      compound, 
new  armature. 

1  350-llght  National,    self-oiler,   compound. 

2  350-llght  Edison  20  K.  W.,  self-oilers. 

1  360-llght  Rockford,  self-oiler,  cotnpounil. 

1  400-llght  Wood,  M.  P..  self-oiler 

1  450-llght  Itoc-kford.   self-oiler. 

1  r.lo-llglit   ICillson  »i  K.  W..  oil  cup. 

5  540-llght  Edison  30  K.   W..  self-oilers. 

1  wu-light   E.  A:  i'.,  slow  speed,  M.   P.,  Belf- 

oller. 

1  BOO  light  EUckmeyer. 

1  800-llght  Rockford.    sclf-oller,    new    nrin't. 

4  SWligM    Eill.-.m    45   K.    \V„    self  oil.,.. 

1  1350-llghl  Wnddeil-Bnz  80  K.  \V..  M.  P.,  for 

direct  connection. 

500-Volt  Generators. 

1    25  K.  W.  Commercial,  self-oiler. 
1    25  K.  W.  T. -II..     self-oiler.     D.    25.     com- 
ix  a. 

1    25  K.  W.  Edison,    self-oiler. 

1    30  K.  W.  .lii v.  self  oiler. 

l    35  K,  A\ .  Jenney,  self-oiler. 

1  .):,  K.   \V.   Mather,   self  oiler. 

2  45  K.  W.  Ellison,    compound,  self-oilers. 

!     BO  K     W.   Sprague,    new    arin't..    self  oiler. 

1  100  K.  w.  Commercial,      sclf-oller,      com 

J  >•  ii]  in  I.   M.   I'.,  new  nrnialll]  c 

Alternating  Generators. 

1   350-ligiit  Thomson-Houston,  A.  18. 

1  Duohghl    Main.    30    K.    W..    self-oiler,    new 

tooth  ii  armature. 

2  600-llghl  Thomson-Houston.   A.  6. 

1    eoo-llght  Tliomsoii  Hous 30  K.  W.,  two- 
phase. 
l    B60  llghl  Thomson-Houston,  A.  35,  s.  •-. 


ELECTRIC  co. 

34-62  S.CLINTOrt  ST.  CHICACO. 


Alternating  Generators.— Continued. 

2    750-llght  Westlnghouse,   37Vi   K.   W. 

2   750-llght  Westinghouse,     self-oilers,    with 

new  aimature,  2200  v. 
1    750-llght  National,    1100    volts,    16000    alt.. 

with  exciter. 
1    900-lIght  Westinghouse,    self-oiler,    45    K. 

W.,  latest  type,  toothed  armt. 
1    900-lIght  60-cycle  Westinghouse,  45  K.  W.. 

self-oiler,    with   newly   wound 

toothed  armature. 

Extra  armature  for  above. 
1    1000-llght  Wood,     50     K.     W.,     self-oiler, 

toothed  armature. 
1  1200-llght  National,  1100  or  2200  volts,  self- 
oiler,    16000   alternations,    with 

toothed  armature  (new),  with 

exciter. 

1  1200-llght  Westinghouse,    60    K.    W.,    self- 

oiler,    toothed    armature. 

2  3000-llght  Westlnghouse.    150    K.    W.,    self- 

oilers.    16000    alt.,    toothed    ar- 
mature. 
2  6000-llght  Westlnghouse,  300  K.  W.,  toothed 
armature. 
Arc  Djnamos. 

1    20-llght  2000  O.  P.  Western  Electric. 
4     25-llghl  2000  C.  P.  " 
1    25-llght  2000  C.  P. 

1  30-llglii  2000  O.  r. 
t    30-llght  2000  C.  P. 

2  ~ 


35-llght  2000  C.  P. 
35-llght  2000  C.  1". 
■In -light  2000  C.  1», 


T.-H..  ball   armature. 
T.-H.,   ring  armature. 
Western   Electric. 
Urusli,  No.  7. 
T.-H.,   h.  D.  2. 


40-llght  2000  C. 
46-llghl  1200  C. 
46-llght  2000  C. 
16  llghl  1200  O. 
5o -light  2000  C. 
50-llgbt  1200  C. 
50-Hght  1200  C. 
50  llghl  1000  0. 


T.-H..   ring  Mrmaturo. 

Wood,     No.    7. 

Western  Electric. 
P.  T.-H.,   M.   12.   hall   arm. 
P.  T.-H.,  M.  12.  ring  armt. 
P.  Brush,     No.    7. 
P.  Excelsior,    latest 
P.  Stnndnril. 
P.  T.-H.,   h.  D.  12. 

T.-H.,     L.    D.    12. 


type. 


ring  armature 


Arc 

50-llght 

50-light 
50-1  ight 
60-1  ight 
60-light 
60-llght 
65-llght 


2000  C. 
21)00  C. 
2000  C. 
2000  C. 
2000  C. 

2000  (.:. 


2  75-llght 
1    75-llght 

3  125-light 


Dynamos. — Continued. 

2000  C.  P.  T.-H.,     M.    D.    2,    new 
ring    armature,    self-oilers. 
"    P.  West.    Elec,    self-oiler. 
P.  Brush,    No.    V&- 
P.  West.  Elec,  self-oilers. 
P.  Westinghouse. 
P.  Wood,  No.  8. 
P.  Brush,    No.   8,   new  ar- 
mature, extra  fine. 
1200  C.  P.  Standard,    self-oilers. 
2000  C.  P.  Westinghouse,  self-oiler. 
1200  C.  P.  Excelsior,    latest   type, 
self-oilers,  fine. 

aao-Volt  Motors. 

3  1  H.  P.  Eddy,  self-oilers. 

1  1  H.  P.  Edison,  %  K.  W.,  self-oiler. 

2  1  H.  P.  E.  &  C,  new,  self-oilers,  M.  P. 
1  2  H.  P.  Belding.   M.   P. 

1  3      H.  P.  Gen.  Elec,  type  I.  B..  self-oiler. 
13      H.  P.  General    Electric,    type    I.    B., 

slow  speed,   new,  self-oiler. 
13      H.  P.  T.-H.,  self-oiler. 

2  3     H.  P.  Card,   slow   speed,   self-oilers. 
1    5      H.  P.  Akron,     self-oiler. 

1  5     H.  P.  T.-H.,   self-oiler. 

1  5     H.  P.  Westlnghouse,  self-oiler. 

1  7%  H.  P.  Roth. 

1  1%  H.  P.  Ft.   Wayne  Jenney. 

1  7t£  H.  P.  Eddy,  self-oiler. 

3  7V"  H.  P.  Ellison,   self-oilers. 
1  12     H.  P.  T.H..   self-oiler. 

1  15     H.  r.  Sprague. 

1  15     H.  P.  Sprague.   self-ollcr. 

1  15     II.  P.  Wcsllnehnusc,  self-oiler. 

1  15      H.  P.  Card,  M.  P.,  self-oiler,  nl-w.  s.s. 

I  16      11.  P.  Crocker-Wheeler  elevator  motor, 
wlih  controller. 

Edison,   self-Oiler,   45   K.   W. 
Edison,  sclf-oller.  60  K.  W. 

500-Volt  Motors. 

II  H.  T.  Jenney.  self-oiler. 


1  60     n. 
1  75      H. 


volt  Motors. — Continued. 

Eddy,  self-oiler. 
,  Crocker-Wheeler,        self-olleiTB. 

slow  speed. 
Lundell,  self-oiler,  slow  speed. 
C.  &  C,  self-oiler. 
Commercial,  self-oilers. 
Toledo,  selr-oller. 
Hobart,  self-oiler. 
Jenney,  self-oiler. 
Thomson-Houston. 
Rockford,    ironclad,    self-oilers. 
T.-H.,  5  K.  W- 
Thomson-Houston. 
Commercial,  self-oiler. 
C.  &  C,  self-oiler. 
Card,  M.  P.,  self-oiler,  slow  sp. 
Edison,  new  armature. 
C.  &  C,  self-oilers. 
Commercial,  self-oiler. 
Card,  self-oiler. 
Mather,  ring  type,  new  armt. 
Commercial,  self-oiler. 
T.-H.,  self-oiler. 
Edison,  25  K.  W.,  self-ollcr. 
Jenney,  self-oiler. 
Jenney,  solf-c-lier. 
Mather,  self-oiler. 
Edison,  45  K.  W.,  self-oilers. 
Sprague,  self-oiler,  new  armt. 
Commercial,   M.   P.,   self-oiler. 

Alternating  Current  Motors. 

SINGLE  PHASE. 

2  Vi  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

11  H.  P.  Ft.  Wayne,  100  v.,  126-cycle,  self- 
oiler,  single-phase. 

1  1  H.  P.  Westlnghouse.  self-oiler,  100 
volt,  16000  alt.,  single-phase. 

1  2%  H.  r.  Ft.  Wayne,  100  volts,  16000  al- 
ternations, self-oiler,  single- 
phase. 

3  5     H.  r.  WngneV,    single-phase.   60-cycle, 

200  volts. 
1    5     H.  P.  Ft.   Wayne,  100  volts,   16000  al- 
ternations,   self-oiler,    single- 
phase. 

1  15     H.  P.  Wagner,  single-phase,  7200    all., 

200  volts. 

Alternating-Current  Hotors. 
MULTIPHASE. 

2  1  H.  P.  Westinghouse,  self-oilers,  2-phase, 

60-cycle.  100  volts. 
1  10  H.  P.  Gen.   Electric,  self-oiler,  3-phase, 
type    S-10-900.  Form  A,  60-cvele, 
110  volts. 


500=vc 

1   1 

H.  P. 

3    1 

vH.  P. 

1    1 

H.  P. 

1    1 

H.  P. 

2    1 

H.  P. 

1    3 

H.  P. 

1    3 

H.  P. 

1    3 

H.  P. 

1    3 

H.  P. 

2    3%  H.  P. 

1    6 

H.  P. 

1   m  H.  P. 

1  10 

H.  P. 

1  1(1 

H.  P. 

1  111 

H.  P. 

1  IS 

H.  P. 

Z  1K 

H.  P. 

1  20 

H.  P. 

1  20 

H.  P. 

1  25 

H.  P. 

1  30 

H.  P. 

1  30 

H.  P. 

1  30 

H.  P. 

1  35 

H.  P. 

1  40 

II.  P. 

1  40 

H.  P. 

i  m 

H.  P. 

1  7h 

H.  P. 

1  135 

H.  P. 

Special  Bargain:    One  76  K.  W.,  BOO  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICe.— All  nualou  in  •dully  In  atock  roldy  lor  prompt  delivery.    All  Mcalou  art  piannlced.     Write  lor  parlloalara  ami  lend  lor  MONTHLY  BAROAIN  SHEET,  with  set  can  price. 


May  19,   1900 


WESTERN  ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

Close  Regulation, 
High  Efficiency, 

Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


High  Speed, 

Great  Capacity, 

Perfect  Cylinder  Gate 


QUICK    REPAI 

Armatures,  transformers  and  fields  rewound.  Commutators  refilled. 
Machines  rebuilt.  Dynamo  brushes  of  all  kinds.  Expert  mechanics. 
All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL  REPAIR  CO., 


L.  D.  Telephone,  rialn  5114, 


141  S.  CLINTON  STREET,  CHICACO. 


OUR  SELF-STARTERS 


are  especially  adapted  for  operating  electric  eleva- 
tors and  motor-driven  pumps.  There  are  more 
C.  &  H.  rheostats  in  use  than  all  other  makes  com- 
bined. 3, COO  standard  motor  starters  and  motor  speed  regulators  constantly  in  stock  from  which 
we  can  make  immediate  shipments.  Reliable;  fireproof;  approved  by  Fire  Underwriters.  Send  for 
illustrated  catalogue  "W"  and  Discount  Sheet. 

THE  CUTLER-HAMMER  MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

We  are  the  Largest  and  Oldest  Exclusive  Manufacturers  of  Rheostats  In  the   World. 


i#OUR  STU  DENTS  m 

SUCCEED 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BBSTD  FOB  CIBCULAB  AHD  PEICEB. 

THE  LECLANCHE  BATTERY  CO., 

Ill  1^117  East  131st  St.,  N.Y. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


SEND  FOR  LIST  OP 

ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY,  ^i^^lo,.   CHICAGO. 


INCREASED  SAURY. 

I  was  getting  $30  a  month  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  "time,  I  have  passed 
fourCivil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
JB?  per  month,  and  can  truth- 
fully saj*  that  I  owe  my  success 
to  correspondence  instruction. 
R.  G.  ELLIOTT. 

Dannemora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  being  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  litter,  lam  now  chief 
engineer  for  J. S.&T.Elkinton, 
Philadelphia,  Pa. 

WM.  R.HORNER, 

Philadelphia,  Pa. 


$12  to  $70.  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy,  Steam,  Mechanical, 

and  Civil  Engineering. 

Established  1891.  Capital."  $1,500,000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Box  1002.  Scranton,  Penna. 


GET  OUR  PRICES  ANDSAVE  MONEY 


-ON- 


DYNAMOS,  MOTORS  AND  REPAIRS. 


WE  BUY,  SELL  AND  EXCHANGE. 


H.  P., 


IX 

1/8 

2 
2 
3 
3'A 

4 


110  v.,  0.  w.,  s.  o. 
110  v.,  c.  &c. 
o.  w. 

Commercia1. 
Commercial. 
Commercial. 
Roth,  M.  P. 


HOY. 
220  V.. 
500  V. 
110  V. 
220  V 


110  V.,  Roth,  M.  P. 
220  V.,  Keystone. 
220  V.,  Roth. 
220  V.,  Westinghouse. 


4  H.  P., 

5  " 
5 

5 

1%      " 


10 

10 
10 
10 


220  V.. 
220  V., 
500  V  , 
500  V., 
220  V., 
110  V., 
110  V., 
220  V., 
110  V., 
220  V., 
500  V.. 


Eddy. 

Weslinghouse. 

Detroit. 

Rockford. 

Eddy. 

C.  &'  C. 

Edison. 

Eddy. 

Eddy. 

Hollzer-Cabot. 

Thomson-Houston . 


15  H.  P.,    220  V.,  Eddy. 

30  "        500  V.,  Commercial,  M.  P. 

40         "        110  V.,  Rockford. 

30  L.,  110  V.,  Bain 

35  '•     110  V.,  Roth.       • 

65  "     110  V.,  Siemens-Halske. 

75  "     110  V.,  Roth. 

150  •'     110  V.,  Thomson-Houston. 

150  "     110  V.,  Eddy. 

200  "     110  V.,  C.  &C. 

-210  "     110  V.,  Edison. 


120  L., 
500  " 
550    " 


110  V.,  C.  &C. 
110  V.,  Mather. 
110  V.,  Rockford. 


ALTERNATORS. 

650  L.,  1,000  V.,  Ft.  Wayne. 
1,000  V.    ~ 
1,000  V. 
1,000  V. 


"Westinghouse. 
National. 
Ft.  Wayne. 
Jf  you  don't  find  what  you!  want  on  this  List 
write  us.     We  can  always  save  you  money. 


750 
2000 
2000 


Repairing  and  Rewinding.  Quick,  Honest  Work  at  Reasonable  Prices.  It  will  pay  you  to 
get  our  prices.    Large  lot  of  Transformers  and  Meters  in  Stock  at  Bottom  Prices. 


AARON   ELECTRIC  CO., 


181-183  S.   CLINTON  STREET, 
CHICAGO,  ILL. 


USED"    MACHINERY 

W.N.MATTHEW5&6R0: 

Manufacturers  -Agents  ^ 

60/  Carleton  B/o/g.     St  L  ouis,  Mo.  ^ 

rfeep  (/our  eye  on  this  little  Hole.  There's  always  \ 
something   "//? it"  for  You  and  for  US. 


tOW  PRICES  FOR  CASH.  ' 

1—90  K.  W.  Wood  Alternator,  complete  with    Exciter 

and  Instruments,  IBS  cycle. 
1— 300-amp.  TJ.  S.  Dynamo,  12-=>  Volts. 
I_i00-Lt.  National  Bipolar  Dynamo,  L25  Volts. 
2— 50-Lt.  Excelsior  Arc  Dvnanios. 
2— 100-Lt.  Excelsior  Arc  Dvnamns. 
1— 100-Lt.  Western  Electric  Arc  Dynamo. 
600— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  and  A-B  Arc  Lamps. 
1— 16x27xlfi  WesKDgfhbuse  Compound  Engine.  300  H.  P. 
l_13J^x!2  Westing-house  Standard  Engine.  I'Jo  H.  P. 
1-S}£x8  Westinghouse  Standard  Engine,  40  H.  P. 
1— 16xtS  Ideal  Simple  Engine.  175  H.  P. 
2—66x18  Tubular  Boilers,  with  Hawley  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5Vx3x*  Worth  inert  on  Duplex  Pump. 
2—10  H.  P.  220- Volt  Eddy  Bipolar  Motors,  good  as  new. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

Nos.69.7 land  73  W.  Jackson  Blvd., 

CHICAGO. 


ii 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 


Ill  BO  SCHUMACHER,  Presl. 

J.  a.  ABBOGAST,  VTce-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GARL,  Supt. 


No  holes  to  dig.  You 
screw  them  in  the 
ground  and  there  they 
stay,  defying  up- 
rootal. 

FKJLCTICAIi  AND   INEXPENSIVE. 

Six  sizes,  3*  to  12  inch  diameter. 

Others  Use  and   Endorse  Them,  Why  Not  You? 


MANUFACTURED 

By    .  . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


W.  N.  MATTHEWS  &  BRO.,  St.  Louis,  Mo., 

Geneial  Western  Agents. 


8  to  18  in.  Diameter. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICAGO  OFFICE, 

1015  Monad  nock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


FOB    THE    INDEPENDENT     FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OFFICE,  No.  12G0  9IONADNOCK  BCILDIN6. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert}  St.,  NEW  YORK  CITY. 

EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


Intercommunicating 
Factory  Telephone. 


!"-^l 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 
CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 
NOS.  1 57- 1 67  S.  Canal  St.,  CHICAGO,  U.  8.  A. 

Central  Energy  \T~~~  :  ~ 

Telephone  System  AUTOMATIC  LIGHTNING  ARRESTER. 


A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by-patent.  We  respect  all  patent  claims 
of  others. 

The  Stromherg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTCATALOO.  CHICAGO,  U.  S.  A. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  1900  CATALOGUE. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  currant. 

No  fuse  to  burn  outline  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
aid  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  reproduction  of 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  aoo.ooo 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grads 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  our 
patronh  on  alleeed  Infringement  of 
patents  owing  to  the  use  of  our  Instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICAGO. 
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WE  HAVE  DESCRIPTIVE  CIRCULARS  ABOUT  THIS  TRANSMITTER. 


00 


OX  OTHER  TEl.RPHOXi;  FABTS.  TOO.     \ou  II  And  them  Interesting. 
Yon  ran  get  the  whole  set  for  the  asking. 


Maxstadt  Patent  Fuse. 

BEWARE  OF  IMITATORS  AND  INFRINGERS. 

F.  W.  Maxstadt  Mfg.  Co.,  the  only  company  having  a  right 
to  manufacture  the  original  Maxstadt  Fuse,  Fusible  Cut-Outs, 
Carbon  Lightning  Arresters  and  Maxstadt  Specialties. 

WRITE  FOR  LATEST  CATALOGUE  AID  SPECIAL  PRICES. 

F.  W.  MAXSTADT  MFG.  CO., 

18-30  W.  Randolph  St.,  Cor.  Canal, 
CHICAGO,  ILLINOIS. 


We  Don't  1 
Want  i 
the  Earth  f 


Merely  give 
us  your  ear 
and  con- 
sider our 


w 

I 


I  DIVIDEND    PAYERS 


Telephones  that  never  wea .  out.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  tronble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Maintenance 
Repair 


EXPENSE" 


Reduced  to  the 
inimnm 


THAT'S  WHY  PATRONS  UPHOLD 


*  «32^£  ^C^^^P^^t^c^^c^  *-«^>.-x 


63-75  FRANKFORT  STREET,  CLEVELAND,  0. 


►•♦»♦•♦•♦•♦•♦•♦ 


ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 

Telephone  No.  I {  7.50 

No.  2  7.00 

No.3 625 

No.  4 3.50 

No.  6,    8  50 

"    ,      No  6a 10.00 

No.7 9.50 

No.  7a 11.50 

Desk 10.00 

We  guarantee  our  telephones  to  be  high  grade  and  best 
on  the  market. 


GALV.  IRON  WIRE  NO.  14. 

Ton  lots  per  100  lbs S4.00 

No.  12,  ton  lots  per  100  lbs 3.75 

Brackets,  oak,  per  1,000 14.00 

Pins,  oak,  pe  r  1,000 8  00 

Cross°arms,  per  foot 3^c 

Pore.  Knob  ,  No.  4,  per  1,000 S°.00 

Headquarters  for  all  Supp  ies. 

Shipments  made  promptly.    Send  for  our  Hand-book 
of  Information,  sr  nt  free. 


FARR  TELEPHONE  &  CON- 
STRUCTION SUPPLY  CO., 

357  DEARBORN  ST.,  CHICAGO,  ILL. 
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Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONES,  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 
Mention  this  p  i] 


ADJUSTABLE 

Hanging 
Telephones 


IX   WALL, 
CE1L.I.VG    \XI>  DIMi 

SETS. 

Take  'phone  where  you  want 

It. 
Rings  central  when  you  lower 

it,  or  Dot.  ;is  you  wish. 
Connects  with  any  tflephonp. 
Does  all  they  do  and  much 

more. 

We  Have 
Others,  Too. 

Send  for  new  illustrated  cata- 
log showing  our  new  de- 
parture in  telephony. 

M.  I.  VOUGHT, 

Sole  Manufacturer, 

Ming  Set.  Complete.     LA    CROSSE,    WISi 

J'atents  Pending  In  Commercial  Countries. 


CORDON  PRIMARY  CELL. 

For  Open  and  Olosed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evei 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAiri:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  1  cell.  800 
ampere  hours;  for  No.  •  ecu. 
126  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  f& 
volt.    Hend  for  circular  and  price  list. 

GORDON  MATTERY  COWPAWY, 

594  Broadway,  Ifew  York. 

Western  Representative, 

Geo.W.  Palferson,  Ml  Clinton  S'reet,ChlcaJT'>,  111. 


@Ul£ "//i£<?&-fc^^v  iris  gi 
\  (ftjUcA  and  -iMl    2 

ml.      fa '     Us 


MDNDN  ROUTE 


I  IS  TtlE  DIRECT  LINE- 

BETWEEN 

CHICAGO, 

INDIANAPOLIS, 
CINCINNATI 

|  LOUISVILLE, 

I  CITY  OFFICE  232  CLARK  ST., 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Drv  Cells  equal  to  "New  Standard  Dry 
Battery"  in  E.  M.  F.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.   New  catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVCNTOM    AND    SOLE    MANUFACTURER 

42  VESEY   STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


..VIADUCT, 

BALTIMORE,  MAKE 

TELEPHONES 

ANO    EVERYTHINC    ELECTRICAL 


Indiana, Terre  Hauto. 

Rose  Polytechnic  lnsti'ole.#BBXTM0e,cK 

I'ttl.  KU'i'f  ncul. civil  KiiLjineerint;.  Clh-iiiii'iil  <'inir-.i.-s  ; 
Architecture.  [Extensive  shops.  Mmierniy  equipped  j 
laboratories  in  n  ::  depts.    Expenses  low.    L8tn  year. 
Fur  raialoKue  address         c.  I(.  MEE3,  Pre8ident. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,   MASS. 

T.  a  Mendonhall,  Ph.  D.,  LL.  IX.  President, 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
New  and  extensive  laboratories  jn 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  tilled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


FHETELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building;,  Chicago 


Telephones 


J.E.Keelyn 


EVANSTON, 
ILL. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  II  i  »h  Grade  in  Every  Respect 

IYIIANUS  ELECTRIC  CO.,  -    Mianus,  Conn. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette  Bldg.,  CHICAGO. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  13fl  Oortlandt  BhpnstatS  and  Brushes. 


Kokomo  Telephones  tori  900. 

New  Tubular  Arm;  No  Com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A  PLAIN  FACT 


These  28  spools  containing  91  lbs.  of 
No.Mslnglesllk-i'overed  wire  will  cost  you 
mtnctatH).  10.  10,  SolFllst;  and  there  is 
fiiftlrient  wire  on  tlicKu  BS  BDOOlfl  to  Wind 
1,000  fiOOxjIim  kridglllg-bel]  magnets.  Your 
winding  labor  will  cost  you  at  least  (5 
additional ,  making  a  total  cost  of  your 
own  1,000  magnets  finished  at  factory,  em 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  i-aeh  winding  la  made 
up  of  No.  SG  wire,  600  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  1'riee,  1218.70  net.  This 
Is  10  per  cent,  lens  than  your  wire  bill 
and  we  charge  nothing  (or  winding. 


THE  VARLEY  DUPLEX  MAGNETCO.  DOES  ITBY  MACHINERY 

iwmi  jersey  arnu.  c«S£™S«*»« 


CABLE  DISTRIBUTING 
BOARDS 


Combining  nc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Pricr,  ior.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  o'4  in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (Nocutshown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolu  ely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  p  limed  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing  boards  and  crjss 
counectlug  boards,  furnished  from  1-10  to  6  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,   O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 
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JUST  OUT! 


A  MONEY  SAVER. 


THE  LATEST  ELECTRICAL  DEVICE 
AT  A  POPULAR  PRICE. 


CUT   1-8   SIZE. 


Electric  Time  Switch. 


A  reliable  automatic  device  that  can  be  set  to  turn  lights  on  and  off  at  any- 
time required,  and  when  once  set  operates  continuously,  needing  no  more  attention 
than  to  wind  every  eight  days. 

A  SPLENDID  THING  FOR  SHOW  WINDOWS,  STORE  ROOMS, 
ADVERTISING  SIGNS,  BELLS,  MOTORS,  ETC. 
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It  will  reduce  the  cost  of  show-window  lighting  over  75  per  cent.  Every 
merchant  that  uses  electricity  will  buy  one  when  he  is  shown  this  valuable  fea- 
ture, it  being  possible  to  save  the  cost  of  the  Switch  in  from  two  to  three  months. 

The  Time  Switch  is  operated  by  a  splendid  eight-day,  double-spring,  lever 
movement,  with  large  8-inch  dial,  attractive  nickel-plated  case,  and  well  worth 
the  price  as  a  time  clock  alone. 

WRITE  FOR  DESCRIPTIVE  CIRCULARS  AND   DISCOUNTS. 


PRICE,   10  AMPERES,  $10.00. 

OTHER  SIZES  TO  ORDER. 


WESTERN  ELECTRICAL  SUPPLY  CO, 


0  and  12  N.  9th  St.,  ST.  LOUIS,  MO. 
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P&B  Electrical  Compounds. 
PaB  Insulating  Tape. 

P&BArmatureandFieldCoilVarnism. 

PaB  Ruberoid Motor  Cloth. 

Write  us  for  particulars. 


\NmYork 

81-esJohnSt 


ThtSTANDARD  PAINT  COMPANY 

MANUFACTURERS  OF  PaB  PRODUCTS 

Chicago  Hamburg         London  Pons 

/69fifwAve         3///vyorc/era/oiB///e  39  Victoria  St    5oBou/.liau5smann\ 
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FREW  H.  ALBEIT,  Preu.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS     OF- 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in..  36-in.,  42-in,  and  4S-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air.  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFG.  CO., 

FAN  MANUFACTURERS, 
INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 


EPriOIENT. 

No  plumber  is  required  to  install  this 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St..  New  Ytrl 


BRANCHES:]  320  D„,r|,ori;  st 


BOSTON: 

134  Congress  St 


SAN  FRANCISCO: 
71  Flood  Bulldln* 


I  HAVE  PURCHASED  FROM  THE  ASSIGNEE  OF  THE  DEFUNCT 

PHENIX  BATTERY  MANUFACTURING  CO 


OF 


ST.  LOUIS,  MO., 


Its  entire  stock  of  finished  goods,  consisting  of  ELECTRIC  LIGHT  CARBONS,  BAT- 
TERY  MATERIAL.  AND  CARBON  BRUSHES.  I  will  offer  this  stock  at  very  low 
prices.    If  interested  write 

AMOS   IM.  BARRON,  Cleveland,  Ohio. 


SPEED  VARIATION  OVERCOME 


-BY    THE- 


Sdnr2Kl  [  Portland,  Me.,  U.  S.  A. 

BRANCHES:    ALL  PRINCIPAL  CITIES. 


Chapman  Automatic  Voltage  Regulator 

Controls  Varying   Speed  Cenerators  within 
2  per  cent  on  50  per  cent  Variation.     Also 

BELKNAP  MOTORS  in  DYNAMOS 

In  Bipolar  and  Multipolar  Types;  Marine-Electric  Plants,  Searchlights; 
also  Electric   Freight  and  Passenger  Elevators  Complete 

Belknap  Motor  Co., 

SOLE  MANUFACTURERS    AND    PATENTEES. 
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Handled  by  ALDEN  &  COMPANY,  Marquette  Bldg.,  Chicago: 

RUBBER-COVERED  WIRE.  First-class,  High-grade,  National  Code 
Standard.    Prices  attractive. 

"MARQUETTE"  INCANDESCENT  LAMPS.  We  control  their  manu- 
facture, guarantee  them  fully  and  sell  them  RIGHT. 

"PITTSBURGH"  TRANSFORMERS.  We  have  the  Agency  for  this 
territory,  and  will  demonstrate  the  superiority  of  "Pittsburgh" 
Transformers  to  prospective  purchasers. 

"CLIFTON"  TAPES.  Recognized  as  the  standard  everywhere.  We  are 
agents  for  the  manufacturers  and  quote  lowest  prices. 

BARE  COPPER  WIRE,  ANNUNCIATOR  WIRE  and  "KRANTZ" 
OUTLET-BOXES,  PANEL-BOARDS,  Etc. 


i  i 


Send  for  our  Special  Price  Lists  on  All  Lines. 


fnto   H.  AloEN,  Puts. 
ILLINOIS      IN5l)LATtO     W\FN.E     Co. 


J.GCISUOWlCH,     SEC.  ^  TRtAS. 
llUNOtS       »rtSOV-ATEO    Wire.     Co. 


ALDtH-&COR?AHY. 


\004-  MARQA)£TTE   BLDG. 


CHICAGO,  \U 


THE  BLAKELY 


NTING  CO. 


ESTABLISHED 
i87i. 


Largest 
Newspaper 
And  Periodical 
Publishing 
House  in 
America. 


126  =  132  HARKET 
STREET,  CHICAGO. 


May  ig,  igoo 
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PARLORS  128  AND  130 

Auditorium,  Chicago, 

MAY  22-3-4,  1 900. 


Manhattan 
Series  A.  C. 
Regulators 

and  Enclosed  Arc  Lamps. 

MANHATTAN  GENERAL  CONSTRDCTION  CO, 

NEWARK,  N.  J. 


6END  FOR  BULLETIN   I  I4B. 
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W  II.I.I  A  M   I! 

r  «nd  Klwtriclan 

■ 

■'I      «,*L.  ■■! 

vneltt  I  have  re- 
11       mathematics 

■ 

■ 

A  mcrlrjio  ScbtM.il 
I 

■  j-.ln    10  attain 
iheie  i|Uallt)<-..'  1 

rann.'  r  pral 
highly. " 


LEWIS  B.  PETKRMAN, 
EriKlneer  Electric  Light 
Works,  West  Cheater . 
Pa.,  says; 

"As  a  graduate  of  the 
American  School  of  Cor- 
respondence In  Electri- 
cal Engineering.  I  strong- 
ly advise  all  who  are  de- 
sirous of  ■  'i.i  11  in  1  up  a  thor- 
ough and  practical  knowl- 
edge nf  Electricity,  as 
well  as  allied  subjects,  to 
join  this  School.  I  am 
fully  satisfied  with  the 
character  of  their  Instruc- 
tion Papers  and  methods 
of  teaching." 


Increase  Your  Efficiency  and  You  Increase  Your  Earning  Power.  ^SJLT^^J^ 

life,  when  a  few  hours'  evening  study  NOW   will  fit  you  for  a  really  desirable  position,  and  insure  better  prospects  and 
better   wages   for   life. 

Technical  Education  by  Mail 

In  Steam,   Electrical,  Mechanical  or  Marine    Engineering, 

INCLUDING  A  COMPLETE  COURSE  IN  MECHANICAL   DRAWING. 


The  American  School  of  Correspondence  is  chartered  as  an  edu- 
cational institution  by  the  Commonwealth  of  Massachusetts.  It  is 
situated  in  the  educational  and  manufacturing  center  of  the  United 
States,  in  close  touch  with  the  leading  technical  schools  and 
engineering  experts  of  the  country. 

It  devotes  its  whole  energy  to  teaching  the  strictly  engineering 
courses  thoroughly.  The  text  books  are  prepared  by  expert  engi- 
neers and  especially  arranged  for  home  study. 


T"  demonstrate  the  supe- 
riority of  our  courses,  we 
will  mail  tu  anyone  sending 
I  O  Cents  f«r  postage,  etc., 
our  complute  text  book  < 


The  instruction  is  conducted  by  Practical  Engineers,  graduates 
of  the  leading  technical  schools. 

By  taking  advantage  of  our  instruction  during  leisure  moments  the 
Student  secures  a  thorough  education  in  the  theoretical  details  of 
his  profession  without  interfering  with  his  daily  work. 

Our  terms  are  so  low  that  any  wage  earner  can  receive  the  benefit 
of  our  instruction.  Payments  may  be  made  in  small  monthly  pay- 
ments. 


Success  in  the  Electrical  Field  is  Impossible  Without  Technical  Knowledge. 

Write  for  Handbook  "K,"  describing  method,  courses  and  special  terms. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  Boston,  Mass.,  U.  S.  A. 

•  Chartered  by  the  Commonwealth  of  Massachusetts.) 


II 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit,  Mich.,U.S.A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  Ens.— Wm.  Key,  11  Queen  Victoria 

St.,  EJ,  0, 
Pnrls,  France— E.    U.    Cndlot,    12    Rue    St. 

Georges. 
Glasgow,     Scotland— Wm.      Key,      Central 

Chambers,  109  Hope  St. 
Yokohama,  Japan— Bagnnll  &  IUUes. 
New  York— Western  Electric  Co. 
Washington— National  Electric  Supply  Co. 
WUmin gt on— Garrett,  Millet  &  Co. 


Denver— Tuos.  H.  Smith;  Xleiidi'ie  &  Bo!t- 
boff. 

Los    Anpelos— Western    Electric   Works. 

Minneapolis— Roberts   Heating  &   Vent.   Co. 

Milwaukee— Geo.   P.  Rohn. 

Ubica  go—  Western  Electric  Co.;  Centrt.1 
KUctrlc  Co.;   liohler  Bros, 

St.  Louis — Western  Electrical  Supply  Co. 

Boston— Smith  A:  Anthony. 

South  Bend,  Ind.— Mlller-Knoblock  Co. 

Peck-Hammond  Co..  Cincinnati,  O.,  Gen- 
eral Southern  Agents, 


PRACTICAL  FEATURES 
I  OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

,  7  by  5  I  4  Inches.   Illustrated.    134  pages.    Appendix.    75  Cents. 

THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony   or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

5IO  MARQUETTE  BUILDINC,  CHICACO. 


Have  You  Considered 


Enclosed  Arc  Lamps  ? 


LEA  ELECTRIC  MFG.  CO., 


Box  44, 


ELWOOD,  INDIANA. 
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The  Name 


stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 


HIGH-GRADE 
ELECTRICAL  MACHINERY. 


GENERATORS 

OF 
ALL  KINDS. 


MOTORS 

OF 

ALL  KINDS. 


BRANCH  OFFICES: 

CHICAGO,   Monadnock  Bldg. 

NEW   YORK,  39  Cortlandt  St. 
BOSTON,    143  Federal  St. 

ST.   LOUIS,   19  So.    1  Ith  St. 
ST.  PAUL,  Globe   Bldg. 

CLEVELAND.  48  Wade   Bldg. 

BALTIMORE,  215   N.  Calv 


THE 


TRIUMPH  ELECTRIC  CO., 

MAIN  OFFICE  AND  FACTORY, 

CINCINNATI,  O. 
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Association  Members  are  Invited  to 
Inspect  Installations  of 

BABCOCK  &  WILCOX 

BOILERS 


IN  CHICAGO. 


Notably  these:    Metropolitan  West  Side  Elevated  R.  R.,  Union  Elevated  R.  R.,  South  Side  Elevated 

R.  R.,  Northwestern  Elevated  R.  R.;  also  the  plant  now  being  installed 

for  Commonwealth  Electric  Company  with 

Babcock  &  Wilcox  Superheaters. 

Our  Book,  "STEAM,"  Mailed  Free. 


THE  BABCOCK  *  WILCOX  CO., 

1215  Marquette  Building,  Chicago.  29  Cortlandt  Street,  New  York. 


PRESENT  PROGRESS.         PAST  ACHIEVEMENT. 

We  have  put  forth  every  effort  to  produce  an 

ECONOMIZER 


That  the  most  discriminating  public  must  pronounce  a  success.  Every 
condition  has  been  studied  and  met;  Every  bearing  carefully  adjusted; 
Every    experimental   test    satisfactory. 

Results~i6  Prize  Medals.      150,000  boilers 
supplied,  aggregating  30,000,000  h.  p. 

10  TO  20  PER  CENT.  SAVED  ON  EACH  TON  OF  COAL  USED. 


Especially  adapted  to  Electric  Lighting  and  Traction  Plants. 

The  Green  Fuel  Economizer  Co., 

MATTEAWAN,  N.  Y. 

SEE  BOOK,  "GREEN'S  ECONOMIZER."  SOLE  MANUFACTURERS  IN  THE  U.  S.  A. 
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Ball  Automatic  Engines. 


Bum  ONLY "» 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


NGINI 


ill 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees . 


JOS.  DIXON  CRUCIBLE  CO., 


Jersey  City,  IT.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos> 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


IF  YOU 
HAVE 


Major's 
Ice  Receptacle 

In  your  water  cooler,  you  can  draw  water 

from  It  as  from  a  spring  or  from 

a.  cold  well. 

It  keeps  the  water  at  tbe 

right  tejmpehaturb 
to   drijvk:. 

You  can  run  a  cooler  with  one-half  the  amount  of  Ice— guaranteed 

•    It  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  In  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

1  'We  believe  that  tbe  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  your 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461  Pearl  St.,  New  York  City,  N.  Y. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor,    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pump*,  Etc. 

MANUFACTURED   ET 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

257  LEHMAN  ST.,  DAYTON,  OHIO,  U.  S.  A. 

Selling  AgentB:    Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  B.  Bootne  &  Co.,  Los  Angeles,  Cal. 


JEFFREYS  DREDGES 


FOR  CATALOGUE, 


THEJEFFREY  MFG. CO. 
COLUMBUS,  OHIO. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 
WATBH    TUBE 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 

91  Liberty  St.,  New  York. 

9(1  rTAMH  Heaters,  2,000,1.500, 
iiU  flttllU  1,200, 1,000,  800,  500,  300, 
80   horse  power   and   others. 

Largest  stock  in  America.    Mostly 

l~   all   taken   in    trade   for  our  Im- 
proved Berry  man. 


REG/TRADE  MARKS 


^eLtos 


The  Phosphor  Bronze  Smelting  Co.  Qmited. 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS, WIRE, RODS.SHEETS, etc. 

—  DELTA    METAL- 
CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


CLING-SURFACE. 

SLIPPING  STOPPED, 
BELTS  PRESERVED. 


CLING-SURFACE  MFG.  CO., 
177-182  VIRGINIA  ST., 
BUFFALO,  N.  Y. 


RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICAS  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO""  KANSAS  CITY. 
CHICAGO*™ ST.  LOUIS, 
CHICAGO  A^  PEORIA. 
ST.LOUISa™kaNSASCITY.  1 


•ugh  Pullman  service  between  Chicago  and 


HOT  SPRINGS. Ark.. DENVER. Colo.. 
1     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  «>o  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 

Jiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ets,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 

FROM     a    TO     200     H.     I=». 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 

GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  ■  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 

MARINETTE,  WIS.  r 

CHICAGO  OFFICE,  301  Fisher  Building.  Write  for  Catalog.      L, 
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REPAIRS 


CVERVTHING    ELECTRICAL 

WRITE     US 

Rost.L.  McOu/it. 

INDIANAPOLIS,  |ND. 


REPAIRS 


OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  alr-tlgbtpack- 

■■" -r  of  damage  Ir 

nks  and  Tele' 


age;  also  preventing  possibility  of  damage  In 

lllng.     All  kinds   of  Fuse  Linl 
phone  Puses  and   Blocks.    Sold  by  first-class 


handlli 
ptaone 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
863  Broadway.  New  York.    1 64  Lake  St.,  Chicago. 


EDISON 

BATTERY  FAN  OUTFITS 


...WITH... 


EDISON  LALANDE  CELLS 

are  the  only  efficient  battery  fan  outfits 
on  the  market.  Invaluable  for  the  sick 
room. 


Write  for  Catalogue  No.  17. 

EDISON  MFG.  CO., 

Thomas  A.  Edison,  Proprietor. 

I35  5TH  AVE.,  COR.20TH  ST., 

NEW  YORK. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,   CHICAGO. 


lYTCORIYIICK    TURBINE. 

On  Tertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Give*  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  rind  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIRE/IENTS 
AND5BND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


"The  Recognized  Authority  on  Wiring  and  Construction." 


The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHING,  Jr.,  A.  I.  E.E., Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managers 
and  Wlremen. 

BECAUSE 

It  Is  the  only  book  on  "Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disput.es. 


Flexible  Leather  Cover  (pocket  size).  $1 .00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishing  Co., 


510  Marquette  Building, 


CHICAGO,  ILL. 


OCLITTLfS  ELECTRIC 

Fie. 1. 

PULLEY  COATING 


UIGA 


MFO.BY 

O.G.  LITTLE 

PULLEY  COMING  CO., 

EIG.3 

MENASHA  WIS,  U.S.A. 

SAMPLE   PLATE 
PAT.  JULY.  13  1897. 


Established  1893.       Incorporated  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injuro. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  lor  Sample  Plate  and  List  ot  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wisn"hs.a. 


np  ME01  pnpqn 


TWENTY     DOLLARS     NET, 


TEMraasKsia 


WRIGLEY'S 

Steel  Toggle  Bolts, 
Girder  Clamps  and 
Insulated  Arc   Lamp  Ground 

Breakers  With  Glass  Ball  Joint. 


Ground...    MJ)    ...Breakers 
ESTIMATES  GIVEN  ON  SPECIAL  WORK. 

THOS.WRIGLEY, 


300-306  Dearborn  Street, 


CHICAGO,  ILL. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

flie  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  tth°e  Copper  Country 


aCALUMET 
/.^HANOOOK 
\ HOUGHTON 


'  REPUBL,0y^|0%l4iUETTE 


U  '"ON  MOUNTAIN 
Wausaukee 

MENOMINEE) 
MARINETTE 


^MILWAUKEE 


^CHICAGO 


THROUGH  SLEEPING  CARS.  COACHES  AND 

BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

rilw  TIpL-t  Offl-(»    <*%  Arlnms  St. 


IMPROVED 
WARREN 


2,000  LIGHTS 


ALTERNATOR 

5ANDUSKY 

OHIO 
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Until  you  have  arranged  for  a  special  advertisement 
in  the  WESTERN  ELECTRICIAN'S  ELECTRIC 
LIGHT  CONVENTION 

REPORT  NUMBER 

This  issue  will  be  of  particular  value  to  adver- 
tisers because  every  delegate  will  read  it  with 
interest,  as  it  will  contain  the  first  report  of  the 
convention.  Every  electric-light  man  who  was  un- 
able to  attend  the  meeting  will  read  it  to  learn  what 
took  place.  It  will  be  circulated  broadcast  in  this 
country  and  abroad. 

Send  in  your  copy  for  a  large  announcement  AT 
ONCE.  You  cannot  afford  to  ignore  this  opportun- 
ity to  create  a  wider  demand  for  your  goods  among 
buyers  all  over  the  world. 


REPORT   NUMBER   WILL    CO    TO 
PRESS  FRIDAY,  MAY  25th. 


WESTERN*  ELECTRICIAN 


May  19,  1900 


Omena  Resort. 


Omena  Resort,  the  most  delightful  of  any 
in  the  North,  is  located  on  the  •west  arm  of 
Grand  Traverse  Bay,  twenty  miles  north  of 
Traverse  City,  Mich.  It  is  situated  on  a  high 
point  of  native  forest,  threaded  with  beautiful 
woodland  drives  and  shady  walks  extending 
one  mile  into  picturesque  Grand  Traverse  Bay. 
There  are  now  erected  here  many  handsome 
cottages,  two  fine  hotels  for  the  accommodation 
of  summer  tourists,  with  an  abundance  of  fine 
fishing,  protected  harbor  for  boating,  pure  air 
and  a  faultless  climate.  The  temperature  is 
delightful,  even  on  the  hottest  days.  Omena  is  accessible  by  all  the  lake  boat  lines  and  by  rail  to  Traverse  City.  Choice 
building  lots  for  sale  at  low  prices,  and  cottages    to  rent  by  the    season.     Omena   Inn    is    pleasantly    located    near 


water's  edge, 
address 


Service  first-class  ;  rates  low. 
F".    H.    GRAVI 


George  W.  Pulfrey,  lessee,  Omena,  Mich.    For  full  particulars  and  booklet 
Grand     Rapids,    IN/licti. 


BIG    STOCK 


CHICAGO! 

DIRECT-CURRENT 
HOLTZER-CAROT 

FANS 

110  AND  500  VOLTS, 
LAMINATED  FIELDS, 
CARBON  BRUSHES, 
SELF-OILING  BEARINGS. 

These  Fans  Made 

IN   BOTH 

DesK  and  Bracket  Styles. 

SEND  FOR  CATALOG 
OF  FULL  LINE  OF  FANS. 


HOLTZER-CABOT  ELEC.  CO. 

397  Dearborn  St.,  CHICAGO,  ILL. 
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THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  you  are  asked  a  question  on  Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotive  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Din* erent  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wiring  3  Point,  4  Point,  Head  Light  and  Heat  Regulating  Switches. 

27  TABLES  ON  WIRING  AND  VAMiAKLK  DATA. 

Ohm's  law  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7z  in.  t .  Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO..  5,0BS„r  CHICAGO. 


NONA/     READY!! 

Western  Electrician's 

LAMP  LIGHTING  SCHEDULE. 


MOONLIGHT  SYSTEM  FOR  1900. 


Liberal  Discount  if  Ordered  in  Large  Quantities. 


PRICE,  lO  CENTS. 


ELECTRICIAN     PUBLISHING    COMPANY, 


>IO    Marquette    Building,    Chicago. 


May  19,  1900 


WESTERN  ELECTRICIAN 
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Our  New   Building 


* 
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56  and   58  West  Van  Buren  Street, 


0 
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Standard  Instruments, 

Best  in  the  World. 

Mili-Ammeters.   Ammeters, 
mlli-voltmeters.   voltmeters. 

IN 

SWITCHBOARD  and  PORTABLE  STYLES. 

Send  for  Descriptive  Price  List  for  Year  1900. 

Jewell  Electrical  Instrument  Company, 

203  Pontiac  Bldg.,  CHICAGO,  ILL.,  U.  S.  A. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E, 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction    Motors — Synchronous    Motors — Rotary   Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase      System  —  Monocyclic   System — 
Frequency — Calculation  o!  Transmission    Line,    Etc.,   Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
in   the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING   CO., 

610  Marquette  Building,  CHICAGO. 


SEALED  PROPOSALS.  "In  whole 
or  in  part."  endorsed  "PEOFOSAL 
FOB  ELECTRIC  LIGHT  1M.AXT 
A.NDDISTRIBUTING  SYSTEM."  will 
be  received  until  lu  o'clock,  noon, 
June  11,  1900,  and  al  1  his  time  closed, 
by  the-  Board  of  siren  Commission- 
ers <>f  Hagerstown,  .Mil. 

All  Mils  "in  whole  or  in  part"  upon 
tin*  following  machinery,  materials 
and  1  he  labor  tor  erecting  same: 

POWER  IIorsE  approximately  52x 
Si,  in  area,  containing: 

J  225  11.  I',  compound,  automatic 
cut-off  engines,  at  125  pounds'  pressure 
per  square  inch  ami  210  R,  p.  M. 

1  inn  H.  P.  simple,  single-cylinder, 

ant itie      cut-off     engine,      at      125 

pounds'  pressure  per  square  inch  and 
250  It.  P.  M. 

2  250  H.  P.  water-tuhe  boilers,  130 
pounds'  pressure  per  square  inch. 

2  175  K.  W.  polyphase  dynamos, 
either  separately  or  self-excited. 

1  75  K.  W.  polyphase  dynamo, 
either  separately  or  self-excited. 

One  switchboard,  with  all  latest  im- 
provements, including  phase  equaliz- 
ers and  potential  regulators,  compen- 
sators, etc.  This  switchboard  so  de- 
signed that  the  are  lamps  may  be  op- 
erated from  either  of  the  three  ma- 
chines, while  either  of  the  other  ma- 
chines are  operating. 

Smokestacks,  feed-water  heaters, 
pumps,  steam  piping,  etc.  The  street 
distributing  system  will  consist  of  the 
following,  erected  in  locations  desig- 
nated by  the  maps,  specifications,  and 
the  Board  of  Street  Commissioners. 
All  the  station  and  live  equipment  for 
successfully  operating: 

117  series  alternating  enclosed  arc 
lamps  of  6.0  amperes,  and  2,000  10 
eandlepower  incandescent  lamps,  in- 
cluding the  price  per  16  C.  P.  incan- 
descent lamp  of  3.3  watts  each  for 
transformers  for  all  sizes  from  10  | 
lights  to  300  lights  capacity. 

5S7  chestnut  poles.  35,  -10  ami  4."  feet  I 
long  respectively,  painted. 


987  yellow  pine  cross  arms,  various 
sizes. 

2,500  locust  pins. 

2,500   Paris  galvanized   braces. 

2,300  lag  screws,  mils,  washers,  etc. 

3,000  I>.  P.   P.  S.  glass  insulators. 

117  mast  arms  and  patent  wind- 
lasses, screws,  etc. 

117  A.  ('.  series  enclosed  arc  lamps, 
6  6-10  amperes  current 

17,561  pounds,  triple-braided  weath- 
er-proof electrolytic  copper  wire,  in 
sizes  of  Xos.  4.  6,  S,  10  B.  &  S. 

All  the  above  to  be  erected  substan- 
tially and  satisfactorily  according  to 
plans  and  specifications. 

All  proposals  must  be  accompanied 
by  a  certified  check  for  $1,000.  made 
payable  to  the  order  of  the  Board  of 
Si  reel  Commissioners  of  Hagerstown, 
Md.,  which  will  be  forfeited  if  the 
bidder  to  whom  the  contract  is 
awarded  fails  to  enter  into  a  contract 
within  ten  days  of  awarding  same. 
The  firm  to  whom  the  contract  will  be 
awarded  will  be  required  to  furnish 
a  bond  in  some  reliable  and  approved 
trust  or  bonding  company,  in  amount 
equal  to  that  of  the  contract,  within 
ten  days  from  which  the  contract  was 
allowed,  not  including  Sundays.  The 
right  to  reject  any  or  all  bids  is  re- 
served by  the  Board  of  Street  Com- 
missioners, also  to  let  the  contract  "in 
whole  or  in  part."  or  if  the  sum  of 
several  parts  of  several  bids  should 
be  less  than  any  one  whole  bid.  then 
the  Board  of  Street  Commissioners  re- 
serves the  right  to  award  the  contract 
in  this  manner.  Plans  and  specifica- 
tions may  be  obtained  from  the  city 
engineer,  James  Ellicott  Hewes,  No.  9 
Hamilton  Row,  Hagerstown.  Md.,  by 
sending  with  the  application  a  certi- 
fied check  for  .$30,  made  payable  to 
the  Board  of  Street  Commissioners, 
which  will  be  returned  when  the  speci- 
fications are  returned  to  the  engineer. 
F.  W.  MISH, 

President. 
JOHN    L.    BIKLE, 
E.    A.    WAKEHAM. 
Board  of  Street  Commissioners. 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  -companion.  It  is  ;ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper  cover, 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  Bldg.,  Chicago. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 
Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London,    Author  of  "A  Practical  Guide  to  the 
Tenting  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


I60 


toolc 


^rice  $I.OO. 


agos,  133   Illustrations,  Cloth,  Ma  rid -I 

Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  it  is 
felt  that  there  l»  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chanters  deallni:  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a--e  given  for  the  Information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  spared  to  make  It  the  best  book  of  its  k 
everything  regarding  telephone  work  and  management.    It  con 


nd.     It  Is  right  up  to  date.  Intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Sound     Wiivt's,    Artlmlat..-     Sprrri,. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current     Inducilon.      Electromagnetic 

Induction. 

6.  The    Induction    Coll:    Its    Use    In    the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet  Telephones. 

The   Bell   TeJepl Receiver. 

Other  forms  of  Magnet  Tt-k-phoncs. 
The  Cower,  Ader  ami  IVArsonvnl  Re- 
ceivers,   Mercadier's   El-Telephone. 

The  Siemens,   Kotvra,   Neumayer  and 
Biittcher    Receivers. 
PabUnhed  and  for  sale  by    ELECTRICIAN 


-CONTENTS- 


!». 
10. 

11. 

12. 


CHAPTER  13.  Carbon   Transmitters. 

14.  The    Blake    Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The   Cuttrlss    Transmitter. 

19.  Various     European    Transmitters. 

20.  The    Efficiency    of    Carbon    Transmit- 

ters. 

21.  Batteries   for  Telephone   Work. 

22.  Open   Circuit   Batteries. 

23.  Closed    Circuit    Batteries. 

24.  The    Practical    Management    of    Bat- 

teries. 

25.  Magneto     Bell. 

26.  Automatic  Switches. 

27.  Telephone    Line    Cons  traction. 


CHAPTER  28. 

Metallic  Circuit. 

29. 

Underground   Wires. 

30. 

Lightning   Arresters. 

81. 

Inside  Wiring. 

32. 

Installation     of     Telephone     Instru- 

ments. 

33. 

Inspection  and  Maintenance. 

34. 

The  Condenser;  Its  Use  lu  Telephony. 

3fi. 

Electromagnetic  Retardation. 

36. 

Exchange  Working. 

37. 

Small   Exchanges. 

38. 

Party  Lines:  The  Bridging  Bell. 

39. 

Long    Distance    Telephony. 

40. 

Duplex   Telephony. 

41. 

Simultaneous  Telegraphy  and  Teleph- 

ony. 

42. 

ReceDt  Progress.    Appendix. 
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STORAGE  BATTERIES 


FOR  ALL  PURPOSES. 


Automobile  Type  a  Specialty,    Greatest  Mileage  and  Longest  Life  of  any  Storage 
Battery  ever  made.    600  Discharges  Guaranteed, 


I  Helios-Upton  Enclosed  Arc  Lamps! 

§  ARE  THE  STANDARD  FOR  ALL  CIRCUITS. 

I  SIMPLE  AND  DURABLE.  1 

|      HELIOS-UPTON   CO.,      | 


218-226  Fullerton  Avenue, 


f     PHILADELPHIA. 


PEABODY,  MASS. 


CHICAGO.     ; 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators ;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
peres.— CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III :  Armatures,  Construction  of.  Different  Kinds  of:  Commutators,  How  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction:  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  MultipleArcor  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  "Wire  System.— CHAPTER  VI:  The  Arc  Light-  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes-  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dvnamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator.;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII :  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Resuia  tor.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Maenet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  as  in  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotation  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS-— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding-  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation- Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  HI:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction:  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  A':  Transformers  Continued;  Induction  Coils;  Con- 
verters; Transforming  Up  and  Down;  Design  of  Transfonvors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Winding  of  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII;  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses-  Diagram  of  Series  Are  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  01  Reversals  and  Hysteresis.—  CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinchouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism-  Flat  Carbons.— CHAPTER  X; 
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Westinghouse 


Polyphase 
Induction  Motors. 


® 
<* 
* 


20  Hi  P.  Type  "C"  Induction  Motor. 


Westinghouse  Motors  afford  the  most    efficient,    reliable   and 
economical  method  of  operating;  manufacturing 
establishments. 


Westinghouse  Electric 

&  Manufacturing  Co. 

PITTSBURG,  PA. 


All  Principal  Cities  in  U.  S.  and  Canada. 


:  i7su 
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FORT  WAYNE   ELECTRIC  WORKS 


(INCORPORATED) 


MANUFACTURERS  OF 


(i 


WOOD"  SYSTEMS 

FOR  LIGHT  AND  POWER. 


Renowned  for  Efficiency,  Reliability, 
Simplicity,  Superior  Design, 
Construction  and  Finish. 


No.  10  Ace  Dynamo. 


Bell-Driven  Generator. 


COMPLETE   APPARATUS  FOR 

ARC,     DIRECT-CURRENT 

INCANDESCENT 

AND 

ALTERNATING  INCANDESCENT 

LIGHTING. 

ALSO  FOR  POWER  TRANSMISSION, 

EITHER  BY 

DIRECT  OR  ALTERNATING 

CURRENT  CIRCUITS. 


Low-Frequency  -Alternator. 


Focusing  Lamp  with  Ceiling  Suspen- 
sion Cut-Oat  Installed- 


ARC  LAMPS, 

OPEN  AND  ENXLOSED, 

FOR 

SERIES,  CONSTANT  POTENTIAL, 

DIRECT  OR 

ALTERNATING  CURRENT 

CIRCUITS. 


No.  ob  Arc  D.Dimo. 


Our    Bulletins    Give    Details.       Secure   one    of    Our    Souvenirs    and    Book    of    Illustrations. 
i> 

CHICAGO  OFFICE:     623    MARQUETTE   BUILDING. 

I 

MAIN   OFFICE  AND   FACTORY:        FORT    WAYNE,    INDIANA,    U.    S.    A. 
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R55. 


FAMES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

fiATAIflliliP    Nfl     7   nas  fust  been  Issued  and  will  be  mailed 

!*ii7,     i  upon  request.    It  shows  a  number  of 

DOW    Jl\lUIt-lS  III 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers  .... 
1  Addrm,  PARIES    3MFO.    OO.,  Peo&twr,  Illinois. 


.'AR  CO., 
PHILADELPHIA.  PA. 


Electrical  Manufacturing. 


WHf.T  HAVE  YOU  TO  MAKE? 

-s  Rei 

SPIES  &  COMPANY, 

*v.  v«n   Bur  igo,  III. 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 

Order  from  us  or  through  your  supply  he 

BURT  &  TO  BEY,  new  Bedford,  mass. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheett, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


/ULCANIZED  FIBRE  CO., 


Wilmington, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TVBDM. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guard.,  lfi 
and  Packings.    Patent  Insulating  Cleats. 


MANUTACTUKKD  BY 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   It 

The  Bossert  Electric  Construction  Go. 

« MANUFACTURERS  OF 0 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PASTEL    BOARDS,    SWITCHES,  ETC. 

4JTIOA,     NKW    VOPVtC. 


BIPOLAR  AND  MULTIPOLAR 

DYNAMOS  and  MOTORS 

Open  rnd  Enclosed  for  All  Purposes. 
PRICES  RICHT.  CATALOGUE. 

Star  Dynamo  Works, 

Jefferson  City,  Mo. 


UIF*  ruyI 


b 

CHICKG.0 


JAMES  J.  MURRAY  &  GO., 

Trenton  Avenue,  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

W«  maim  fact  nre  Arc  and  In*  ;i 

-■.':  shades  of  all  Bb&pes  In  Opal, 
Clear.    Roughed    and    Colored.      Large 
>ment. 


W.  S.  HILL  ELECTRIC  CO., 

NEW  BEDFORD,  MASS. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 

or  Estimates.  Send  for  Catalogue. 

Astern  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 


1  Black  Diamond  File  Works  I 
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Eat.  IMS. 


Inc.  18S5. 


Twelve 
Medals 
Awarded  at 
International 

Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


8 

o» 


.ri  OUB  GOODS  ABE  OKI  SALE  IN  EVERY  LEADING   HARDWARE  L 
Vt  STORE  IN  THE  UNITED  STATES  AND  CANADA.  {£» 

|  G.  &  H.  BARNETT  COMPANY,  | 

2  PHILADELPHIA,  PA.  £ 


STURTEVANT  ELECTRIC 
VENTILATING  FANS. 


B.  F.  STURTEVANT  CO., 

BOSTON,  MASS. 

New  York.    Philadelphia.    Chicago.    London. 
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No.  21 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT, 

H.  R.  HIXSON, 

I  l37Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  WIAS8. 


>lON/> 


1889— Pari*  Exposition, 
Medal  for  Rubber  Insulation. 

1893— World's  Fair, 
Medal  for  Bobber  Insulation. 


THE  STANDARD  FOB 

RUBBER  INSULATION. 

trademark  Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  w$h.r  Wires. 


THE  OKONITE  CO.,  Ltd 

KmcS  f  «•»»«•'•■     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins,  Secy. 


MORE 

"Crownlail  Bonds' 

Arc  In    use  than   all   other   styles   of  Rail   bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept,, 


American  Steel  k  Wire  Co., 

The  Rookery,  CMICAQO,  ILL,. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEO.RAPH    AND    FIRE    ALARH    CABLES. 

All  Wire,  are  tested  at  Factory.  JOKE8BOEO,  IWD. 


PLATINUM 

We  pay  &1S.OO  per  otine^for  ncrtip  plntinii.tn     I  >'<i  im'nmlii-H'i.'m    ,    ,       

..in.  i-i-  -.  ami  nitVr  "ill  rolloij  hy  rruirn  rm(i).     i'i;t:inuin  rtbjiei  uiji]  w  ire  fo 

COLDSrVIITH  BROS.,  63  and  65  Washington  Sfreet.  Chicago. 

Refiners  and  Assay ers.  Works.  S8lh  ana  Thrucp  Streets 


"PHONO- ELECT  RIC" 
WIRE 


'It's 
Tough. 

THE  BEST  WIRE  FOR 


Trolley, 
Telephone 

AND 

Telegraph  ) 


BRIDGEPORT  BRASS  CO 

19  Murray  St.,  NEW  YORK. 


write  for  booklet. 


for  agents. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Vs  to  50 horsepower. 
Dynamos  from  in  lights  to  700. 
"We  sell  or  rent.  Good  profits 
The  Hobart  Etec.  Mfg.  Co.,  Troy,  Ohio. 


O 


ueen  &  Co., 

1018  Chestnut  St.,  Phila. 


480  M0N0N  BLOC,  CHICAGO. 


Acme  Testing  Sets.  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO.,   PHILADELPHIA. 


Motor  Startling  Rheostats. 

IHotor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  lHmmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Wesfflrld.  M.  .T„  V.  S.  A. 


chicasoBelMngCompam 

LEATHER  CO&    MILL 
BELTING   ^^  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  oar  Dyname 
brand  of  leather  belting  1b  the  re 
suit  of  patient  inquiry  and  careful. 
study  of  the  requirements  of  tbs 
different  machines  used  under  all 
conditions  and  in  all  climates. 

When  ordering  Dynamo  Belt 
ing  always  state  the  system  used 


67-69SOUTM    CANAL    *» 

CHICAGO.ILL 

NEW  DRIEAN5  5T  lOUi: 


C.  »».    SPWTDOHB1, 

Meillc.lCella, 
Sp.rk  Coll.. 

1».«7  TaadewaterSt.,  Hew  York. 


Y/ESTIIS  ElBcWioal  bulnmsiit  Co, 

~~^^J      114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard  Portable  Direct  Eeadiw  Voitme,ers'  "'»««■*  voitammeters, 

'  Ammeters,    Milllammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,    Portable  Galvanometers. 


Weston  Standard  Portable  Direct 
Reading  Voltmeter. 


Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  belter. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 

lowest  consumption  of  energy. 

Beblin— European    Weston  Instru- 

ment Co.,  RIl  ■  ■     ■  0.  68. 

London— Elliott  Bros..  No.  101  St.  Martin-  1 

Mention  the  Wksteiin  Electrician  when  writ- 
logues. 


HOLOPHANE  GLASS  CO., 


■Mo.  I  Broadway, 

NEW  YORK,  N.  Y. 

Mnnnf.clurersol    COMPOUND    PRISM    GLOBES    AND  SHADES,    Caramel  lo  glre 


'Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

FordlrectinurtiKl  ditlusinir  ull  kinds  of  light. 
Send  for  catalogues  and  pftiuphli 


The  United  States  (Jarbon  Company. 

)  r\   n  n==2 


ALTERNATING.  DIRECT.  1 
ENCLOSED.    OPEN.! 


r  SPECIALTIES  A  SPECIAL" 
l  ELECTROLYTIC. 
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Cleveland"  Ohio.  U.  5.    A. 

NOT  IIM  CARBON     TRUST 
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I.  ARC  LAMPS 


FOB  ALL  CIRCUITS. 

L  3  for  any  direct-current,  constant-potential  cir- 
cuit of  200  volts  or  above -- 2  in  series  on  200 
to  250-volt  Light  and  Power  circuits,  and  5  in 
series  on  450  to  600- volt  Power  and  Railway 
circuits. 

Twenty-three  inches  long.    One  hundred  and  fifty 
hours' life  with  one   12  x  2  inch  solid  carbon. 
WRITE  FOR  BULLETIN  No.  74, 
NOW  READY. 
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G.  I.  Incandescent  Lamps.      f 
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PARAGON 

Bracket,   Desk  and  Ceiling 

FANS. 

Artistic  in  design,  beautiful  in  finish, 
efficient  in  current  consumption,  reliable 
in  operation. 

General  Incandescent  Arc  Light  Co., 

Factory  and  General  Offices,  572-578  First  Ave.,  Bet.  33d  and  34th  8ts.,  NEW  YORK. 
CHICAGO  OFFICE,  48  WEST  JACKSON  BOULEVARD. 

SAt-ElS     OFFICES: 

BOSTON,  MASS.,  31   Milk  St.  PHILADELPHIA,  PA.,  233  Drexol  Bldg. 

ST.  LOUIS,  MO.,  638  Century  Bldg.  CLEVELAND,  OHIO,  39-47  East  Prospect  St. 

CHARLOTTE.  N.  C .,  Y.  M.  C.  A.  Bldg.  MILWAUKEE,  WIS.,  408  Uihlein  Bldg. 

MINNEAPOLIS,  MINN..  616  Guaranty  Bldg.  DENVER,  COLO.,  621  Sixteenth  St. 

EXPORT  DEPARTMENT,  572-578  First  Ave.,  N.  Y.        SAN  FRANCISCO,  598  Parrot!  Bldg. 


Rheostats  and  Controlling  Machinery, 

High  Grade,  All  Drawn  Pure  Copper  Switches, 

Circuit  Breakers, 

Switch  and  Panel  Boards, 

Underground  Material,  Small  Power  Motors, 

Wright  Discount  Meters. 
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The  Value  of  Chloride  Accumulators  for  Trolley  Regulation. 


The  Union  Traction  Company  of  Philadelphia,  after  operating  a  battery  of 
Chloride  Accumulators  on  its  system  for  five  years,  has  recently  contracted  for 
five  additional  plants — one  power  house  battery  and  four  feeder  batteries— a  total 
battery  capacity  of  16,000  horsepower  hours. 

THE  ELECTRIC 

STORAGE  BATTERY  CO., 

19th  Street  and  Allegheny  Avenue, 

Philadelphia,  Pa. 


SALES  OFFICES: 


New  York,  100  Broadway. 

Boston,  60  State  Street. 

Baltimore,  Equitable  Building. 

Chicago,  Marquette  Building. 

Sar  Francisco,  The  Parrott  Bldg 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 
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Desk  and  Ceiling  Fans,  1900  Models. 

K&Mt      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  Xew  York  City. 


J.E.  MOORE,  M.E.,E.E.,D.Sc, 

Consulting,  Mechanical 
and  Electrical  Engineer. 

Estimates,  Plans,    Specifications,  Superintend- 
ence and  Reports  on  Steam  and 
Electrical  Installations. 
Electrical  and  Steam  Efficiency  Tests. 
37  Masonic  Temple,       DAVENPORT,  IOWA. 


READY  FOR  THE  MARKET. 

"PEHCO"  the  new  style  Creole  rosette.    In- 
sulation perfect,  long  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  InrJ. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT   MACHINERY    CO., 

Engineers,    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 
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There  is  No  Higher-Class  India-Rubber  Insulation 


For  Wires  and  Cables  than 


HABIRSHAW 


I 


Authorized  Manufacturers  of  the 

IX     F"  l_  E  X  I  B  L,  E    T  \J  B 
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The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  fj 


MAIN  OFFICE,  Clenwood  Works, 

YON  K 


J.  W.  CODFREY,  Manager  Sales, 

15  Cortlandt  Street,  NEW  YORK. 
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Cary  Spring  Works  —  xxxviil 
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Central  Tel.  &  El.  Co ... .  xxvii 
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CHICAGO  EDISON  COMPANY, 


139   ADAMS   STREET, 
CHICAGO. 


Beware  of  Cheap  Fuses. 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 

A  CLOCK  THAT   WON'T  KEEP  TIME. 
AN  ALARM   THAT  WON'T  CO  OFF. 
A  WHISTLE  THAT  WON'T  BLOW. 

Or  anything    else   that   is    unreliable   where   reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"Cartwright"  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 


Chase -Shawmut  Co., 

SOLE   MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


•"? 


Stewart's  Adjustable 
Socket  Handle. 


METAL  NIPPLE  GRIPS 
ANY  SIZEIC0RD.1 


PATENTED 
JUNE  20,  1899. 


.FOR     SKLE 


BY- 


Electrlc  Appliance  Co-,  Chicago. 

Central  Electric  Co..  -     Chicago. 

Electric  Gas  Lighting  Co..  Boston. 

Stewart-How  land  Co.,       -  ■        Boston. 

Anchor  Electric  Co.,  Boston. 

Manhattan  Electrical  Supply  Co.,   New  York. 

Ostrander  &  Co.,           -  ■       New  York. 


Western  Electric  Co.,     • 
Frank  H.  Stewart  &  Co., 
Vallee  Bros.  &  Co.,  - 
H.C.Roberts  Electric  Co., 
L.P.  Clark  &  Co., 
The  Rumsey  Elec.  MTrs  Co,, 
Robbins  Electric  Co., 


New  York 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Pittsburg 


1  GOOD  THINO  IT  1  LOW  PRICE. 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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Kentucky  Incandescent  Lamps. 


1 

♦ 
♦ 
♦ 

♦ 


LIBBEY  CLASS, 

HIGHEST  GRADE  FILAMENT, 

INDIVIDUAL  EXHAUSTION, 


PRODUCE  A 
LAMP  THAT 


Gives  a  Pure  White  Light. 
Maintains  both  candle 
power  and  efficiency. 

Does  not  blacken. 

Will  satisfy  you. 


♦ 
♦ 


THIS   WE  GUARANTEE. 


16  C.  P.,  Barrel  Lots,  17  cents  each.    Special  price  for  annual 

contracts. 

KENTUCKY  ELECTRICAL  CO., 

MANUFACTURERS, 

OWENSBORO,  KY. 

JNO.  W.  BROOKS,  General  Western  Sales  Agent,  605  Plymouth  Bldg.,  Chicago,  III. 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 


♦ 
♦ 


&     McOUAT 
IF»     Dl 


ISJEINA/    RIRIVI, 


Varney  Electrical  Supply  Co. 


NOTICI 


IIVII 


rj" 


The  electrical  trade,  and  particularly  buyers  in  the  West  and  Southwest,  will  be  interested  to  know  that  the  firm  of  Varney  &.  McOuat  of  Indianapolis,  Ind.,  has  recentlydissolved  partnership 
and  the  senior  member  of  the~  institution.  G.  E.  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Varney  Electrical  Supply  Co.  The  new  concern  has  opened  a  large  'and 
handsome  store  at  235  S.  Meridian  St.,  Indianapolis,  Ind.,  where  a  large  stock  of  the  standard  electrical  staples  and  novelties  will  be  carried.  To  give  the  buying  public  a  good  idea  of  the  facilities 
of  the  new  Varney  Electrical  Supply  Co.,  it  may  be  said  that  the  new  store  is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  impressed  upon  the  trade,  as  -it 
realizes  the  importance  of  being  fully  prepared  at  all  times  to  make  quicK  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stocu.  The  trade  will  be  further  interested  to  know 
that  the  Varney  Electrical  Supply  .Co.  starts  with  a  minimum  at  the  present  time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies, 
to  say  nothing  of  telephone  goods  of  all  sorts,  the  company  wishes  it  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  th  e 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the  company,  F.  O.  Rusling,  who  brings  to  the  company  an  experience  of  18  years. 

.  **-  »u  •£••£•  »j.sJmJ»j«  -\'\-  •f****  *I**I*  •J"J"  *X**X*>{«  ■•j*  'I**!"!**!**!*  ^••J"  *I"I"I**'i"r"'I**t*  *I**I*  *I**I*  'I"!*"!'  *£"I**I"I*  4"I*  *I*  "i**I**I**i*  *r"*J*  *f**I**I**I"  *I**I"I**«**I**i*  •f*»i*  *J™2™J"  4**t"t**»*  *J*  *J"  *J**i**i*  4**1*  *f**r*  *i**I"I"*,**i*»t*  .j«.*.»***j..j. .J..J. .*..•<  .j.  .*..*.«*-. 


* 
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Central  Electric  Company, 


* 


* 

* 

•I- 


vLON/^ 


TRADE       MARK. 


General  Western  Agents, 


nlOW/> 


TRADE       MARK. 


264,  266,  268,  270  Fifth  Avenue,  Chicago. 
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Pole  Arrester  Iron  cover,  showing  Ud 
removed.  It  ia  necessary  to  loosen  but 
onetbumb-screw  to  remove  lid.  Tnis  Ar- 
rwter  weighs  bat  IS  lbs.  complete. 


LESS  THAN  iV  OF  ONE  PER  GENT, 

Of  all  the  Lightning  Arresters  that  we  sold  last  year  were  returned  for  repairs,   although  we 
repair  without  charge  any  proving  defective,   within  one  year  of  purchase. 
Is  there  any  other  make  that  you  know  of  that  will  give  these  results? 

Carton  Lightning  Arresters 

Are  the  only  ones  we  know  of,   and  our  observations  are  pretty  general.  Send  for  Catalogue  No.   24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.S.  A. 
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Anchors  Tel.A  Tel.  Pole). 

Sm  11b,  Philip. 
Annunciator"-. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A-  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc   Lamp*. 

Belden-Larwlll  El.  A  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wics.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Rregory  Electric  Co. 

Helios-Upton  Co. 

Jandus  Electric  Co. 

Lea  Electric  Mfg.  Co. 

Manhattan  Genl.  Cons.  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weetlnghouse  El.  A  Mfg.  Co. 
Babbitt  Met*]  and  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Kuraley  Battery  A  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gilchrist  Jar  Co, 

Gordon  Battery  Co. 

Leclancbe  Battery  Co..  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarizing  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White.  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Boilers. 

Hancock  A  Wilcox  Co. 
Books,  Electrical. 

Electrician  Publlsnlng  Co. 
Brushes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 
Burglar  Alarms. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilkins. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 
lated Wires),Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

1  lentral  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Ine.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 
Carbons,PointH  &  PI  a  teg 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  1  o. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

RelslnKer.  Hugo. 

Speer  Carbon  Co. 

I'nitetl  States  carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutter  Elec.  &  Mfe.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 
Coils  and  Magnets. 

Northwestern  Elec.  Mfg.  Co. 

Splltdorf,  C.  F. 

Varley  Duplex  Magnet  Co. 
Coloring.   I. amp. 

Vitro  Cnrome  Chemical  Co. 
Compound. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'g  Co. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Eiect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

American  Elec.  Fuse  Co. 

Burt  A  Tobey, 

Maxstadt,  F.  W.,  Mfg.  Co. 

MclntireCo..  TbeC. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WesttnghouseElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo.,Tbe 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Intt. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

<  lentral  Electric  Co. 

Central  Mfg.  Co. 

Houston  A  Liggett. 

Indpls.  Arm,  Brack.  A  PlnCo. 

Leavltt,  R.  H. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cnt-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  4rc  Light  Co. 

IIUl,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Met  mat,  Robert  L. 

Meyrowitz,  E.  B. 

Paiste  Co.,  H.  T. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Varney  Elec,  Supply  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

central  Electric  Co. 
i  itaicago  Motor  and  Dyn.  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.Co. 
Matthews  &  Bro.,  W.  N. 
Northern  Elec.  Mfg.  Co. 
Roth  Bros.  A  Co. 
Schureman  A  Hayden. 


Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Star  Dynamo  Works. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Elec.  Bleating  Device*. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co . 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Moore,  J.  E. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Belknap  Motor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Manhattan  Elec.  Supply  Co.  . 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating  Mach'y. 

Besly  ACo.,Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co.  . 

Link  Belt  Machinery  Co. 
Engines.  <Sas. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Bates  A  Bro.,  D.  L. 
Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
Fuller  Co.,  The. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Holtzer-Cabot  Elec.  Co. 
Paragon  Fan  Motor  Co. 
Roth  Bros.  A  Co. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Specialty  Mfg.  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fire  Extinguisher*. 

Monarch  Tire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

Chase-Shawmut  Co. 

Maxsladt,  P.  W.,  Mfg.  Co. 

Mclntire  Co.,  The  C. 
Fuse  Wire. 

American  Elec.  Fuse  Co. 

( 'ent  ral  Electric  Co. 

Ch Icago  Fuse  WlreA  M  f g.  Co. 

Electric  Appliance  Co. 

Maxstadt,  f.  W.,  Mfg.  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co. 
<-  qn  Lighting,  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Bunnell  A  Co.,  .T.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat,  Robert  L. 

Mianus  Electric  Co. 

Partrlck,  Carter  A  Wilkins. 

Stewart  A  Co.,  Frank  H. 

Varney  Elec.  Supply  Co.   - 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holopbane  Glass  Co. 
:.Murray  A  Co.,  Jas.  J. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wheel. 
j    Lombard  WaterWheeL  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.   Chas.  H. 

Dixon  Crucible  Co.,  J09. 

Holmes  Fibre-Graphite  Co. 
Hearers  fFeed  AVater). 

Kelley  &  Son,  Benj.  F. 
II eating  and  Ventilating 

Apparatus. 

Sturtevant  Co  ,  B.  F. 
Holders,  Inc.  Lamp, 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Ice  Receptacles. 

Major,  A. 
Igniters  (Gas  Engine.) 

Cotton  &■  Kunze. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 
•  Central  Electric  Co. 

Chicago  Edison  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co., The. 

Paiste  Co.,  H.  T. 

Partrick,  Carter  A  Wilkins. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated       'Wired     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

I  ad  la  It  ubber  &  G  u  tta  Percl  ia 
Insulating  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Northwestern  Elec,  Mfg.  Co. 

Okonite  Co.,  The. 

Partrlck,  Carter  &  Wilkins. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 
„  Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 
;  Buckeye  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 
Lynn  Incandescent  Lamp  Co. 


Manhattan  Elec.  Supply  Co, 

Re-New  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Ijigh tiling  Arresters. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Garton-Daniels  Company. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
L<inemen'g  Climbers. 
■'    Klein  A  Son,  Mat  bias. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Blerce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co . 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Plat  inum     Bough  t     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt. West.  Sm.  and  ReflnlngCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

PerrTzo  &  Sons. 

Pittsburg  &  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

M  achinery. 

Jeffrey  Mfg.Co, 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Gt.West.  Sm.  and  Refining  Co. 

Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McOuat,  Robert  L. . 

Schureman  &  Hayden. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

WestinghouBeEl.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Aaron  Electric  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sona  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 


Faries  Manufacturing  Co. 

Murray  A  Co.,  Jas.  J. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilkins. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross.  F.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stereopticons,     Magic 

Lanterns  and  Slides. 

Riley  Bros. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Helios-Upton  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

BlssellCo.,The  F. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelyn,  J.  E. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A.,Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Mianus  Electric  Co. 

North  Electric  Co. 

R.  I.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson Tel.  M.Co 

Swedish- American  Tel.  Co. 

Therien  Tool  Works. 

Tucker  Manufacturing  Co. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son,  Matblas. 

Meister  A  Co.,  C. 

Therien  Tool  \yqrks. 
Tran  sf o  r  mers.' 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Tnrbine&WaterWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stilwell-Bierce  Smith-  Valle. 
I  ni  versifies. 

Harvard  University. 

Rose  Polytechnic  Institute. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co, 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas,  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Wood  work. Electrical. 

BlssellCo.,TheF. 

Noblett,  E.  J. 
X-Bay  Outfits. 

Queen  A  Co. 

Splltdorf,  C.  F. 


For    Alphabetical     Index    of  Advertlaemonts    See    ^aee    III. 
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FEDERAL  SALT" 


FOR  CARBON  CYLINDER  AND  CARBON-MANGANESE  BATTERIES. 

GIVES  MORE  CURRENT,  LONGER  LIFE,  ABSOLUTELY  NO  CRYSTALS. 


HEAVILY  AMALGAMATED 
ZINCS  A  SPECIALTY. 


it 


FEDERALITE 


W 


FEDERAL  CARBON 
CYLINDER  BATTERIES. 


A 

♦ 
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federal  Salt 
S>n2  Battels 


(PATENTED.) 


SOLD  IN  BULK.  GIVES  MORE  CURRENT  AND  IS  MUCH 
CHEAPER  THAN  SALAMMONIAC. 

Federal  Salt 

NON=POLARIZING 

DRY  BATTERY. 

THE  GREATEST  IMPROVEMENT  IN  20  YEARS. 

MADE  BY 

FEDERAL  BATTERY  CO., 

II  PINE  ST.,  NEW  YORK. 


This  ts  the  Way  a  Salammoniac  Cell  Looks. 


* 

% 

% 
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NOTICE!     I 


We  beg  to  inform  you  that  the  undersigned  has  suc- 
ceeded to  the  business  of  Varney  &  McOuat,  Indianapolis, 
and  will  continue  the  business  at  the  present  location. 

Having  increased  our  stock  and  added  many  new 
features,  we  are  in  a  better  position  to  care  for  our  trade, 
and  with  reasonable  figures,  unequaled  railroad  facilities, 
ample  shipping  force  and  central  location,  we  are  of  the 
opinion  that  you  could  not  do  better  than  favor  us  with  a 
portion  of  your  valued  business. 

Having  our  own  factory  located  near  this  city  for  the 
manufacture  of  cross  arms,  pins  and  brackets,  we  are 
enabled  to  name  best  market  figures,  and  in  carload  lots 
we  shall  be  pleased  to  name  special  figures  which  we 
know  cannot  fail  to  prove  attractive. 

Thanking  you  for  your  past  patronage,  and  trusting 
that  we  may  be  favored  with  a  large  portion  of  your  future 
business,  we  remain, 

Very  truly  yours, 

ROBERT  L.  McOUAT, 

Successor  to  VARNEY  &  McOUAT, 

Electrical  Supplies, 


'a 

111 


INDIANAPOLIS,  INDIANA. 


FAN 
MOTORS 


FOR 


1900. 


CATALOGUE 
READY. 


Made  for  no,   220  and  500  volts. 
12-inch  and  16-inch  Fans  in  Both  Desk  and  Bracket  Style. 


Repeated  tests  have  shown   that   these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

n  ANUPACTURERS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Laa.pl,  Win,  Cakla, 

Telegraph,  Station  and  Meesartof  In.traanati, 
Electric  Llrht  and  Oeneral  Supplies . 

LONDON,  ANTWERP,  PARIS, 

Brldje  Chambers,  171  Queen  3a  Rue  Boudewyni.  40  Avenee  e»  Breteuii. 

Victoria  St.,  B.  C, 

and  North  Woolwich,  E.  St.  Louis  Office,  Security  Building,  St.  Louis,  Mo. 

American  Electric  Company,  Northwestern  Agents,  St.  Paul,  ninn. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Series  Direct  Current 
Street  System  of 
Enclosed  Arc 
Lighting. 

Generators  in  five  sizes  with  capacities  of  from  5,000 
volts  to  13,000  volts;  5  or  6.6  amperes,  with  multicircuit 
distribuion. 

Send  for  Bulletins  Nos.  4 1 99  and  42 1  2. 


! 
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i 
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General  Office:       SCHENECTADY,  N.  Y. 


Chicago  Office,  Monadnock  Building. 


Sales  Offices  in  all  large  Cities. 


•  ••4 
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WE    MANUFACTURE  A  COMPLETE  LINE  OF 

GENERATORS  AND  MOTORS 

OF  ALL  TYPES. 


SEND  FOR 
CATALOGUE. 


OUR 
ENCLOSED  MOTOR 

FOR    USE    IN    DUSTY    PLACES   OR    FOR    PROTECTION 
FROM    MECHANICAL   INJURY. 


i 


THE 
TRIUMPH    ELECTRIC    CO., 

MAIN  OFFICE  AND  FACTORY, 

CINCINNATI,  OHIO. 


WRITE    FOR 
BULLETIN    "Z. 


CHICAGO, 
MONADNOCK    BLDG. 


BRANCH     OFFICES! 


BOSTON.  NEW    YOHK.  ST.    LOUIS,  ST.    PAUL, 

143  FEOEAAL  STflEET.  33  C  larLANOT  STREET.       1  9   S  3  U  TH     EL  EV  ENTH   STB  EET.        GLOBE  BU ILDING. 

MMIMHHMHmMIHIHNNIMIMdlUMHMteUMMHK 


BALTIMORE, 
215   N.  CALVERT  STREET. 


CLEVELAND, 
48  WADE  BUILDING. 


PITTSBURO, 
1  12  WOOD  STREET. 
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MANT'D 
FOR 
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ALL 
CIRCUITS 


the  Jandus  Electric  Company 


Cleveland,  Ohio. 

Chicago,  A/ew  York,  PMaafe/j&hia 

i537MonadnochB/k.       II  Broadway.  445  Bourse  Bldg. 


Boston 

CSJOmw/es,  7 Arch  St, 
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SIEMENS  &  HALSKE 
ELECTRIC  CO. 


OF  AMERICA. 


NERAL  OFFICES-CHICAGO. 


ELECTRICAL 

APPARATUS, 

Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATTMETERS. 

Many  thousands  of  these  Wattmeters  are  in  daily  use.  Our 
sales  are  increasing.  All  electrical  instruments  should  be  perfect 
and  register  accurately.  The  large  use  of  and  increasing  demand 
for  our  meters  indicate  that  they  meet  these  important  require- 
ments. 


DISTRICT     OFFICES: 

Boston.       Chicago.       Cincinnati.       Denver. 

New  York.       Philadelphia.       St.  Louis.       San  Francisco. 
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MARKS  OF  VALUE 

Something  we  all  need.     Best 
results  are  obtained  with  this— 

The  Standard  for  Rubber 
Insulation. 

THE  OKONITE  CO.,  Ltd. 

253  BROADWAY, 
NEW  YORK. 


CENTRAL  ELECTRIC  CO.,  264-270  Fifth  Ave.,  CHICAGO. 
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FLEXIBLE  STEEL  ARMORED 

CONDUCTORS. 


IB 

J 


The  Steel  Armored  Twin  Conductors  find  special 
favor  on  account  of  the  ease  with  which  they  can 
be  installed,  especially  in  finished  buildings,  for 
open  construction  and  fished  wiring  on  the  loop 
system,  in  accordance  with  the  requirements  of 
Rule  24,  Section  "S",  and  Rule  48,  £ ection  "B",  of 
the  National  Electrical  Code. 


Lamp  Pendant. 


The  Steel  Armored  Flexible  Cord  for  lamp  pen- 
dants and  portables  is  particularly  desirable  for 
use  under  all  conditions  requiring  extraordinary 
service  in  such  places  as  machine  shops,  mills, 
theaters,  show  windows,  factories,  etc.,  where 
flexible  cords  are  almost  indispensable  and  where 
ordinary  "cord"  is  frequently  useless  on  account  of 
the  exacting  conditions  of  service. 


These  products  represent  the  latest  and  most  radical  advance  in  the  art  of  electric 
wiring.  Their  use  reduces  the  installation  of  electric  conductors  to  an  absolute 
simplicity. 


NO  ELBOWS  REQUIRED. 


ENTIRE  FLEXIBILITY. 


We  will  furnish  cables  and  cords  complete  with  armor,  or  will  armor  conductors 
sent  to  us  if  insulated  in  accordance  with  the  rules  of  the  National  Electrical  Code. 

The  cordial  reception  accorded  these  new  products  is  without  doubt  largely  due 
to  the  high  grade  of  insulation  surrounding  the  conductors,  the  perfect  mechanical 
protection  afforded  by  the  steel  armor,  and  the  lower  first  cost  when  compared 
with  the  metal  conduits,  plus  conductors. 

We  offer  to  electrical  contractors  the  greatest  variety  of  conduits  and  apparatus 
in  the  world.    Send  for  Bulletin  No.  03400. 


Flexible  Steel  Armored  faille. 
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SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527-53 1  W.  34th  St.,  New  York. 

i 

CHICAGO  OFFICE,  FISHER  BLDG.  BOSTON  OFFICE,  375  DEVONSHIRE  ST. 
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DID  YOU  SEE 


OUR  EXHIBIT 

AT  THE  CONVENTION? 


If  not,  get  our  Catalogue,  which  tells  what  an  Arc  Lamp  SHOULD  BE 
and  what  THE  BELDEN  IS,  and  it's  sent  for  the  asking. 


BELDEN-LARWILL  ELEC,  £  MFG.  GO. 


J 


FORT  NA/AYIM 


HMD. 
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VERITAS  VIIMCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878 


INCORPORATED   1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and   other  ELECTRICAL 
APPARATUS  which  have  earned  for  us  the  reputation  of 


ON 


We  own  the  good  will,  name,  copyrights,  trademarks,  patent  (No.  288881) 
and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO.,  and  propose 
to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability   may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    H.    BUNNE 


&    OO 


MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries,  Insulated  Wires  and  Line  Equipment, 


NEAR  GENERAL  POST  OFFICE,  NEW    YORK. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 


S^iB^IIpPfppIpE^^ 


85#STEAM"UP  IN  THE  AIR 


WHY  BE  FOOLISH? 

And  throwaway  85%  of  your  coal  when  you 
can  sell  it  for  three  times  the  cost  by  putting  in 
our  system  of  UNDERGROUND  EX- 
HAUST STEAM  HEATING  MAINS.  It 
is  common  for  electric  companies  who  are  now 
operating  Exhaust  Steam  Heating  Plants  to 
pay  their  entire  coal  and  labor  bills  for  the 
year,  and  6%  on  investment  for  steam  mains, 
from  the  sale  of  their  exhaust  steam. 

Why   can't  your  company   do  the   same? 
Write  for  our  pamphlet.    Mention  Western  Electrician. 


AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.Y. 


m 
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1  MORE  USEFUL  LIGHT  WITH  THE  SAME  CURRENT 

♦ 


-OR- 


{  The  Same  Amount  of  Useful  Light 
with  50%  Less  Current. 


♦ 


t 
\ 


♦ 
♦ 

♦ 
♦ 
♦ 


These  Lamps  each  measure  16  C.  P.  at  110  volts,  and  consume  3.6  watts  per  C.  P.  But 
the  light  distributed  on  a  horizontal  plane  is  the  light  measured.  You  never  use  this  light;  it  is 
wasted.  Current  wasted,  money  wasted.  You  use  the  light  that  is  radiated  downward  from  the 
lamp,  the  light  that  passes  through  the  tipped  end.     Hence  with  the 

SHELBY  FORM  OF  CARBON 

You  obtain  50  Per  Cent.  More  Useful  Light. 

Send  for  Pamphlet  No.  13,  "Useful  Light." 

TRY  IT  FOR  YOURSELF.  MEASURE  THE  LIGHT  THAT  PASSES  THROUGH  THE 
TIPPED  END.  Put  it  on  a  Photometer  in  a  horizontal  position  instead  of  a  vertical  position. 
You  will  demand  the  Shelby  form  of  carbon,  or  the  3-coil,  when  you  order  again. 

Watch  All  the  Lamp  Factories  Follow  Us. 

The  Shelby  Electric  Co., 

HELBY,  OHIO. 
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The  Very  Latest 
New  Lamp. 

After  months  of  experimenting,  at  heavy  expense,  we  now  offer 
this  NEW  LAMP  for  use  where  lamps  of  the  very  highest  quality 
are  demanded. 

This  Lamp  is  made  for  the  Best  Trade. 

A  glance  at  the  cut  will  convince  you  of  this  and  also  show  you 
that  it  is  up  to  date  in  every  respect. 

We  will  quote  you  a  special  price  on  this  lamp,  and  in  addition 
give  you  a  rebate  of  THREE  cents  each  for  an  equal  number  of  burned- 
out  lamps  sent  us. 

Furnished  in  any  efficiency.    Every  lamp  guaranteed. 


LYNN  INCANDESCENT  LAMP  CO., 


LYNN,   MASS. 


DIEHL  ELECTRIC  FANS 


IN     KJ 


ROUGH 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 

Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  by  U.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  Injunction. 


WOR 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO 


SHOW  ROOMS 


(  NEW  YORK,  561-563  Broadway. 
)  CHICABO, 192-194  Van  Buren  St. 


I 


BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  t  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT.  N.  J 
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Trade  Mark  Universally 
Registered. 


AMERICAN  j 

HfBHT 


L-w&m 


American  Steel  &  Wire  Go. 


WASHBURN  &  MOEN  DEPARTMENT, 

NEW  YORK,  CHICAGO,  WORCESTER,  SAN  FRANCISCO, 

Empire  Building.    The  Rookery.  Mass.  8  &  10  Pine  St. 


CROWN 
ELECTRIC   LIGHT 


1- 


AND     POWER 


WIRES   CABLES. 

Most   uniform   and    reliable   conductors. 
Most    perfect    insulation. 


EVERY    PROCESS — Drawing    the   wire,    Insulating  with    Rubber  or  Weatherproof 
material,  cabling,  armoring,   lead-encasing — all  done  in  our  works. 

EVERY    ORDER    SATISFACTORY. 

LAMP    CORD.  UNDERWRITERS'    WIRE. 

WEATHERPROOF    LINE    WIRE.  SLOW-BURNING 

WEATHERPROOF. 
INTERIOR,   AERIAL,    UNDERGROUND,   SUBMARINE. 


CROWN"   Rubber  insulation  is  unequaled, 


LET    US    FIGURE   WITH    YOU. 
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ANNOUNCEMENT! 


CARBON  BUYERS 


We  are  now  making  contracts  for  November,  1900,  delivery.    "Write  us  before 

"tying  up"  witb  our  ONE  "competitor." 

SAVE  MONEY- HOW? 

The  following  description  of  the    natural  advantages  of  our  factory  explains 

how  we  can  make  you    "PRICES." 

Its  factory  will  be  located  in  natural  gas  territory  and  it  will  own  its  gas  wells,  supplying  fuel  practically  without  cost. 
As  fuel  is  one  of  the  important  items  in  the  cost  of  carbons,  amounting  to  about  75  cents  per  thousand,  it  is  apparent  that 
this  is  in  itself  a  big  advantage. 

It  is  capitalized  on  a  more  conservative  basis  than  its  competitor.  To  determine  the  accuracy  of  this  statement  com- 
pute the  following  ratios:  Its  relative  position  to  its  competitor  in  respect  to  capitalization  is,  the  Consumers  Carbon  Co., 
capital  $500,000,  is  but  i-20th  of  its  competitor's,  on  which  i-5th  of  the  total  consumption,  amounting  to  about  40  million  car- 
bons annually,  will  be  produced. 

Another  advantage  the  Consumers  Carbon  Co.  will  have  over  its  competitor  is  along  the  line  of  less  expensive  management 
through  consolidation  of  its  business  at  one  point,  thereby  effecting  large  saving  in  general  expenses. 

As  its  name,  Consumers  Carbon  Co.,  implies,  consumers  of  carbons  are  stockholders,  and  it  is  aimed  to  further  add  to  its 
list  of  stockholders  a  sufficient  number  of  consumers  to  absorb  the  major  portion  of  its  products.  Such  exceptional  induce- 
ments will  be  given  them  as  is  calculated  will  not  fail  to  bring  about  this  result,  thereby  effecting  the  certain  disposal  of  its 
products  at  a  minimum  selling  cost. 

The  factory  will  have  a  daily  capacity  of  150  thousand  carbons,  will  employ  about  160  men,  and  will  be  in  full  operation 
for  fall  deliveries. 

The  buildings  will  be  constructed  so  far  as  practicable  of  brick  and  iron,  making  them  practically  fireproof.  They  will  be 
mostly  one  story,  containing  50,000  feet  of  floor  space,  and  will  occupy  a  property  of  five  acres,  allowing  for  future  extensions. 

The  manufacturing  will  be  under  the  supervision  of  Edmund  Dickey,  General  Manager,  formerly  secretary  and  manager  of 
the  American  Carbon  Co.  of  Noblesville,  Indiana,  assisted  by  competent  and  experienced  men  in  every  department  of  the  factory. 


THE  CONSUMERS  CARBON  CO. 

R,   OHIO. 


P 


May  26,  1900 


WESTERN    ELECTRICIAN 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 


♦ 
♦ 

♦ 
♦ 
♦ 
♦ 

t 
t 

♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 

\ 

! 

♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 

1 

♦ 

♦ 
♦ 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 


♦ 
♦ 
♦ 
♦ 

♦ 


WAGNER  ELECTRIC  MFG.  CO.'S 

Electromobile  Charging  Sets, 
D.  G.  Generators.  A.  C.  Motors. 


So  Simple  that 
Any  Hostler  Can 
Operate  Them. 


Electromobile 
Owners  Cannot 
Afford  to  Be  Without 
One. 


k\  K.  W.  CHARGING  SET. 

SEND  FOR   PRICES  AND  DESCRIPTIVE   BULLETIN  "Z  36," 

JUST  ISSUED. 


GENERAL  OFFICES/ FACTORY; ST.  LOUIS.O.U 

AA^E     ALSO      BUILD 

Switchboards  for  Lighting  and  Power  Transmission Bulletin  Z  20 

Transformers  for  Lighting,  Power  Transmission  and  Motor  Work, 

BulIetinsZ  9,  12,  16, 18,  33 

Ventilating  Fans Bulletins,  Z  17,  25 

Direct-Current  Motors  and  Generators Bulletin  Z  34 

Knife  Switches BulIetinsZ  21,  29 

Switchboard  Ammeters,  Voltmeters  and  Indicating  Wattmeters Bulletins  Z  3  1 ,  38 

Single-Phase  Self-Starting  Alternating-Current  Power  Motors-.  Bulletins  Z  24,  26,  35,  37 

Automobile  Charging  Outfits Bulletin  Z  36 

Wrought-Copper  Terminals - Bulletin  Z  28 

High-Tension  Fuse  Cut-Outs Bulletin  Z  30 


New  York,  Havemeyer  Bldg. 
Philadelphia,  1000  Betas   Bldg. 
Boston,  630  Atlantic  Avenue. 
Chicago,   1519  Marquette  Bldg. 


Baltimore,  204  East  Lexington  St. 
Atlanta,  Ha.,  1002  English- American 

Bldg.,  B.  J.  Bassell. 
San  Francisco,  120    Sutter  St. 
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Yokohama,  Japan. 


London,  England. 
Foreign  Department,  Havemeyer  Bldg.,  New  York  City. 


City  of  Mexico. 
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STORAGE  BATTERIES 


FOR  ALL  PURPOSES. 


Automobile  Type  a  Specialty,    Greatest  Mileage  and  Longest  Life  of  any  Storage 
Battery  ever  made.    600  Discharges  Guaranteed, 


Helios -Upton  Enclosed  Arc  Lamps 

ARE  THE  STANDARD  FOR  ALL  CIRCUITS. 
SIMPLE  AND  DURABLE. 

HELIOS-UPTON   CO., 


PHILADELPHIA. 


218-226  Fullerton  Avenue, 
PEABODY,  MASS.  CHICAGO. 

>—•■■■«■»■— — — «g«ae«ogse«cw— — — 


121  MADISON  ST.. 

•MALDEN  ■   ■  MASS- 

JHMES    E.    DUFF, 

General  Western  Agent, 
625.NEW  YORK'LIFEIBUILDING,        -  CHICAGO. 

You  will  save  at  least  one-third  in  tho  maintenance  of  your  lamp  supply  in  hiving  us  RENEW  your  burned-out  lamps. 


I 


I 


INCANDESCENT  LAMPS  EXCHANGED  EOR  NEW  OR  RE- 
NEWED ONES.    WE  BUY  AND  GUARANTEE  TO  PAY  HIGHEST 

market  prices  and  SPOT  CASH,  also  pay  FREIGHT  CHARGES  for 

lamp  bases  a/mum  brass,  copper,  scrap  and  metals  of  mm  description 

GEO.F.  SCHWALM   CO .   »*ST0K 
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Dearborn 


Drug    and    Chemical    NA/or-ks, 

Laboratories AA/a-ter    Chemists. 

Vegetable    Boiler    Compounds, 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  BIdg. 
DULUTH.  MINN., 
203  Palladlo  Bids. 


POLES 

Naugle,Holcomb&Go., 

OLD  COLONY  BLD6.,  CKICAOO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 


DETROIT.  MICH., 

Wayne  Co.  Bank  BIdg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 
Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CL1NT0NVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


TUC  I  ADPCCT  Akin   DL7CT  In  the world  ls clalmed °* ""> 

lilt  LAHutdl   AnU  Dtdl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
^We.   malce    ttie   DBWBY   ARM,       Write  £or  prloes. 


CEDAR    POLES 


SO   FT.  to     100  FT.     A      SPECIALTY 
PILING&      BRIDGE      TIMBERS 

CAR  MATERIAL  „.   „„ 

JOHA/  H.FOWLER     ,70'ctWcRoBLDG 


HOUSTON  &.  LIGGETT, 

Dealers  in 

Red  Cellar  and  Chestnut  Telephone  and 
Electric  Light  Poles. 

RED  CEDAR  OF  ALL  KINDS  AND 
LOCUST  INSULATOR  PINS. 

Lewisburg,  Tenn. 


Mianaplis  Arm,  BrarM  &  Pii  Co,, 

Successors  to  J.  B.  MACER8, 

MANUFACTURERS  OF 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office.  1 26  S.  Meridian  St.,     INDIANAPOLIS,  IND . 
FACTORY,  JAMESTOWN,  IND. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconnlng,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MfNOMINfE,  MICH.    AND       PORT  L-A.N  O,    OREO.0  N. 

WHOLESALE         PRODUCERS 

50-FOOT    TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER  &  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stumpage  cut  and  sell  direct  to 
the  trade. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


CROSS-ARMS 
PINS,  BRACKETS 

We  manufactured  and  sold  o/er 

SIX.  Mill/Off  Pins  and  fivoM///w 

Cross -Arms  fn  /SP9. 

Our  goods  are  {Be//)  Standard 

We  manufacture  on/u  from  best 

ma/er/a/- 

Se/er/  Factories 

Skilled  help  anduneoualed  fac- 
ilities enable  us  to  fill  alt  orders 
promptly. 

Capacity:  over  5.000    \ 
Long  leaf  yet/on  pine        {  per/)al/ 
Cross  Arms.  I  " 

Orer  #5.000  Locust  Pins  ) 

Let  Us  Know  Your  rYattfs 
EJ.NOBLETT 

eye  -  90s  -  35  th.  Street, 

Chicago.- 

Long  distance  Telephone. Yards.sos 


\A/hi*< 


Cedar 


AND  STREET  RAILWAY  TIES. 

rawSw*  PERRIZO  &  SOKS,  Daggett,  Mich. 


PITTSBURG  &  LAKE  SUPERIOR  IRON  GO., 


ESCANABA,  MICH. 

Producers  and 

Wholesale  Dealers 


CEDAR  POLES 


S^» 


» Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  ArmsJ'oleaud 
Swinging  Hood  s,  House  Brackets  and 
other  Specialties  for  Construction 
"Work.—  Catalogue  and  Prices  fur- 
nished on  application. 


Foree  Bain, 

Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  BIdg.,  -    Chicago- 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Uanuf.ctur.rs  .nd  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.   t&~ WRITE  US. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


MANUFACTURER  OF 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  42*  Send  for  one. 

Mathias  Klein  &  Son. 

87-89  W.  VAN  BUREN  STREET.  CHICAGO.  ILl 


Tl  IMU  IV. 


PFOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchased 
BAKKK  &  CO.,  408-414  New  Jersey 

Railroad  Ave.,  Newark.  AT.  J. 
New  York  Office,  lao  Liberty  street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mm.  wis. 


GENERATORS    1-2  K-  w-  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
rfuii.ftniviw    Spherical.   Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS 


.......  I  Northern  Engineering  Co.,   Tha  Northwest  Eng'g  Co.,    K.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mtg.  Co.    B— R.  Electric  Co., 

OFFICES)  39  Cortlandt  St.,  Newport.  -  '"       '  " 


8t,  Paul,  Minn, 


San  Francisco,  Cal.  Los  Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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It  Makes  Plants  Pay! 

THE  GUTMANN  WATTMETER  DOES. 

II  makes  the  customer  pay  for  what  he  gets—that's  honest. 
It  sees  that  you  are  paid  for  what  you  give—that's  business. 
It  allows  you  to  suit  your  expenses  to  your  income-that's  success. 

The  Gutmann  is  the  correct  principle 
for  wattmeters.  It  is  accurate,  trust- 
worthy and  durable.  For  alternating 
systems. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 


BUY  FUSES, 

Fuse  Wire,  Fuse  Links, 
Fuse  Blocks. 

WE  SELL  THEM. 


Write  for  Oar  1900  Catalogue  and  Price  List. 


American  Electric  Fuse  Co., 

345-347  S.  CANAL  STREET,  CHICAGO,  ILL 


INDIA    O.    AMBER 


EMPIRE  *    MIC 


I.VM'LAl  t  I> 


r*       COMPOUND 


IN   AMV   SHAPE   OR   PATTERN. 


tu&eiieMiinsclLsEo  Mica  Insulator  Co. 

2ISW,iln-M.\C>»  York  >S  (  liir.iyo.  117  l.ik.-M. 


A  COMMUTATOR  NECESSITY! 

kcdmajojicdmpoue)} 

60  CENTS  PER  STICK.     $6.00  PER  DOZEN. 

Upon  Receipt  of  tbl i  COUPON  we  will 
Send  FREE,  Sample  Stick. 


Name  . . 

Address  . 
w.  E. 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  [cog  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers. 

B09  Title  and  Trust  Bldg.,      CHICAQO.  ILL. 


General  Electric  Company's 

Single  Focus  X-Ray  Tubes  of  high  efficiency  and 
durability  can  be  operated  at  a  dull  red  heat  with- 
out breaking  down  the  anode.  These  tubes  are 
equipped  with  our  new  adjuster,  by  means  of  which 
the  proper  degree  of  vacuum  can  be  maintained. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

■  00  West  Ninth  St.,    KANSAS  CITY,   no. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  5team ,  Electrical,  n&rlne 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  mi  pi 'I  y.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "K,"  giving  prospectus  and 
Bpecial  terms,  American  School  of  Correspondence, 
Boston,  Mass.,  V.  S.  A.  (Chartered  by  the  com- 
monwealth of  Massachusetts). 


MANROSS 

HAIR  SPRINGS 

FOR    ELECTRIC 

IWDICATInG  /\MD  RECORDING 
S     MflM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Sprtngs  of  Phos- 
phor llronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  lo  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


yU:/ui   Oj 

IQ  pt^UUXlAAAAXj. 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138. WASHINGTON  ST.,  CHICAGO 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W.,  Washington,  0.  C. 

Booklet:  "Information  for  Inventors," 
free.  Specialty:  Electrical  Invention!. 


S*8xSkS><SkSk^<8><8h8x^<8k^<Sk^S<^8><^<SkS>^^ 


ALundellMotor 


Is  the  ideal  power  apparatus.  It  is 
so  perfectly  constructed  that  it  can 
be  used  to  operate  the  most  delicate 
mechanism  or  run  the  heaviest  ma- 
chinery.  It  has  the  highest  efficiency, 

is  absolutely  reliable  and  is  the  most  durable. 

The  superior  points  of  a  Lundell  motor  are  fully  described 

in  our  catalogue  No.  0358. 

CORRESPONDENCE  INVITED. 

S PRAGUE  ELECTRIC  COMPANY, 

General  Offices:  S27-S31  West  84th  St..  NEW  YOBE. 
CHICAGO:  Fisher  Bide.  BOSTON:  S»5  Devonshire  St. 


May  26,  190O 


WESTERN  ELECTRICIAN 


7HANK  N.  PHILLIPS,  President. 
t .  H.  WAQCNSEIL,  Tre»iurm. 


EUGENE  F.   PHILLIPS, 

GtNEBAL  M*N*StB. 


C.  ROWLAND  PHILLIPS,  Vice-Ppieb. 
C.  R.  REMINQTON,  JR.,  SEO. 


AMERICAN  ELECTRICAL  WORKS, 

PHOVTDESCE,  B.  I.  * 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yobk  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stoke,  P.  E.  Donahue,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Plumps'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be 
obtained  under  any  conditions.        m 


Address 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


ATEIMTS. 


PAGE  t  DURAND, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 

Adams   Ex.  Bldg.,  18S  Dearborn  St., 

CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No,  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


STEREOPTICONS 


MAGIC    LANTERNS    »"«    SLIDES       ' 

CONDENSED    CATALOGUE    FREE 
RILEY  BROS.  IB  BEEKMAN  5T.  NEW  YORK. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


Henry  H.  Humphrey, 

Electrical  and  Mechanical 
Engineer, 

706,  707,  708  Lincoln  Trust  Building, 
ST.  LOUIS. 


The  Colorado  Incandescent   Lamp! 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  In  First  Cost,  Cheapest  In  the  Aggregate.    Send  tor  Price  List. 

THE    COLORADO    LAMP    CO.,   Denver,  Colo. 


FIFHTRIP.il      Thousands   are    success- 
L.LLU  l  lllUHL     Jul  and  gaining  better  po- 
CUCIUCLTDIUP  - ' l '  0DS  an  ^  salaries  study- 
LNulNttrilFIb  ing  at  home  by  our  mall 
system.    We  teach  Elec- 
TAIIfiHT  tr!cfll  Engineering,   Mechaoi- 
muuill  cal  Engineering,  Mechanical 
nv  Mill    Drawtng.  Machine  Design, 
DI   MAIL  Electro-Therapeutics, Short 
Popular  Eleotilcal  Course, 
etc..  by  mall.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  Electrical  Engi- 
neer Inst.,  Dcpt.  K,  240-2  W.  23d  St.,  New  York. 


HABVABD  I.MVEKSITY. 

Lawrence  Scientific  School. 

Twelve  departments  of  study  leading  to  the  de- 
gree of  Bachelor  of  Science.  Civil  Engineering, 
Electrical  Engineering,  Mechanical  Engineering, 
Mining  and  Metallurgy,  Architecture,  Landscape 
Architecture,  Chemistry,  Geology,  Biology,  An- 
atomy and  Physiology,  For  Teachers  of  Science 
and  General  Science, 

For  Descriptive  Pamphlet  apply  to 

J.  L.  LOvE,  Secretary,  Cambridge,  Mass. 
N.  S  SHALEK,  Dean. 


NATIONAL  CODE  STANDARD 

"O.K.  "Weatherproof  Wife. 
Slow-Burning  Weatherproof 
and  Slow -Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


SEALED  PROPOSALS,  "in  whole 
or  in  part,"  endorsed  "PROPOSAL 
FOR  ELECTRIC  LIGHT  PLANT  j 
AND  DISTRIBUTING  SYSTEM,"  will  | 
be  received  until  32  o'clock,  noon, 
June  11,  1900,  and  at  this  time  closed, 
by  the  Board  of  Street  Commission- 
ers of  Hagerstown,  Md. 

All  bids  "in  whole  or  in  part"  upon 
the  following  machinery,  materials 
and  the  labor  for  erecting  same: 

POWER  HOUSE  approximately  52s 
SO  in  area,  containing: 

2  225  H.  P.  compound,  automatic 
cut-off  engines,  at  125  pounds'  pressure 
per  square  inch  and  210  R.  P.  M. 

1  100  H.  P.  simple,  single-cylinder, 
automatic  cut-off  engine,  at  125 
pounds'  pressure  per  square  inch  and 
250  R.  P.  M. 

2  250  H.  P.  water-tube  boilers.  130 
pounds'  pressure  per  square  inch. 

2  175  K.  W.  polyphase  dynamos, 
either  separately  or  self-excited. 

1  75  K.  W.  polyphase  dynamo, 
either  separately  or  self-excited. 

One  switchboard,  with  all  latest  im- 
provements, including  phase  equaliz- 
ers and  potential  regulators,  compen- 
sators, etc.  This  switchboard  so  de- 
signed that  the  arc  lamps  may  be  op- 
erated from  either  of  the  three  ma- 
chines, while  either  of  the  other  ma- 
chines are  operating. 

Smokestacks,  feed-water  heaters,  i 
pumps,  steam  piping,  etc.  The  street 
distributing  system  will  consist  of  the 
following,  erected  in  locations  desig- 
nated by  the  maps,  specifications,  and 
the  Board  of  Street  Commissioners. 
All  the  station  and  live  equipment  for 
successfully  operating: 

117  series  alternating  enclosed  arc 
lamps  of  6.6  amperes,  and  2,000  16 
candlepower  incandescent  lamps,  in- 
cluding the  price  per  16  C.  P.  incan- 
descent lamp  of  3.3  watts  each  for 
transformers  for  all  sizes  from  10 
lights  to  500  lights  capacity. 

5S7  chestnut  poles,  35, 10  and  45  feet 
long  respectively,  painted. 


987  yellow  pine  cross  arms,  various 
sizes. 

2,500  locust  pins. 

2,500  Paris  galvanized  braces. 

2,500  lag  screws,  nuts,  washers,  etc. 

3,000  D.  P.  P.  S.  glass. insulators. 

117  mast  arms  and  patent  wind- 
lasses, screws,  etc. 

117  A.  C.  series  enclosed  are  lamps. 
6  6-10  amperes  current. 

17,564  pounds,  triple-braided  weath- 
er-proof electrolytic  copper  wire,  in 
sizes  of  Nos.  4,  6,  8,  10  B.  &  S. 

All  the  above  to  be  erected  substan- 
tially and  satisfactorily  according  to 
plans  and  specifications. 

All  proposals  must  be  accompanied 
by  a  certified  check  for  $1,000,  made 
payable  to  the  order  of  the  Board  of 
Street  Commissioners  of  Hagerstown, 
lid.,  which  will  be  forfeited  if  the 
bidder  to  whom  the  contract  is 
awarded  fails  to  enter  into  a  contract 
within  ten  days  of  awarding  same. 
The  firm  to  whom  the  contract  will  be 
awarded  will  be  required  to  furnish 
a  bond  in  some  reliable  and  approved 
trust  or  bonding  company,  in  amount 
equal  to  that  of  the  contract,  within 
ten  days  from  which  the  contract  was 
allowed,  not  including  Sundays.  The 
right  to  reject  any  or  all  bids  is  re- 
served by  the  Board  of  Street  Com- 
missioners, also  to  let  the  contract  "in 
whole  or  in  part,"  or  if  the  sum  of 
several  parts  of  several  bids  should 
be  less  than  any  one  whole  bid,  then 
the  Board  of  Street  Commissioners  re- 
serves the  right  to  award  the  contract 
in  this  manner.  Plans  and  specifica- 
tions may  be  obtained  from  the  city 
engineer,  James  Ellicott  Hewes.  No.  9 
Hamilton  Row,  Hagerstown,  Md.,  by 
sending  with  the  application  a  certi- 
fied cheek  for  $50,  made  payable  to 
the  Board  of  Street  Commissioners, 
which  will  be  returned  when  the  speci- 
fications are  returned  to  the  engineer. 

Plans  with  bids  by  reliable  firms  for 
this  work  may  be  submitted. 
P.  W.  MISH, 
President. 
JOHN    L.    BIKLE. 
E.   A.   WAHELTAM, 
Board  of  Street  Commissioners. 


mZSE2£m  Vitro  Chrome 

look  like  natural  glass.  The  colors  produced  are  bright  and  durable,  and  can  be  used  for  indoor 
and  outdoor  decorations;  also  used  for  RAILWAY  AM>  STKA11UOAT  NltiAAL 
I.IGHT9,  KI.KCTKIC  KICSK8.  I£T(\  Vitro  Chrome  is  superior  to  any  other  incandescent 
lamp  color.    A  trial  will  convince  you.    Manufactured  only  by 

VITRO  CHRGME  CHEMICAL  CO., 

421  B  Milwaukee  St..  MILWAUKEE,  WIS. 


Send  for  Circular. 
For  Sale  by  all  Dealers  and  Electric 
Supply  Houses. 


VMCttCN. 


Price 
$2.00. 
Delivered. 


NOTE  OUR  PRICES  ON  DYNAMOS 

COPPER   COMMUTATORS  GUARANTEED  3  YEARS. 
10  LIGHT.  $30  30  LIGHT,  $65  75  LIGHT,  $1  15 

20         "  50  50         "  85  100  "  145 

Warranted  free  from  mechanical  and  electrical  defects.    Armatures 

rewound,    commutators  refilled,  machines  repaired. 

All  work  guaranteed.    Send  for  catalogue. 

The  Chicago  Motor  and  Dynamo  Co.,  Inc., 

39-43  WEST  WASHINGTON   ST. ,   CHICAGO,   ILL. 

THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terras  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 
dynamo.  

E.  R.WAUfiAMAN, 

Electrical  Wireman.  Kittanxing,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly,  E.  R.  Watjgamax. 

CLEVELAND  ARMATURE  WORKS.  !281  Hamilton  St.,  Cleveland.  0. 


A' 


SMALL  SPRINGS 

OF   FVFRV   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

sMusuto  n-s7  BRISTOL,    CONN,   U.S.A. 


"WHAT 

WILL 

YOUR 

HARVEST 

BE" 

LIBERAL  CREDIT  EXTENDED. 


If  vnu  do  not  practice  ECONOMY  in  the  running  of  your 
STEAM    PLANT  ? 

YOU  can't  know  if  ENGINE  is  developing  full  power  for 
fuel  consumed  without  an  INDICATOR.  WE  KNOW  ours  is 
the  best  and  the  price  will  meet  your  views. 

EUREKA  PACKING  saves  power,  reduces  year's  cost  one 
half.    Price  as  low  as  cheap  kinds. 

Boiling  water  fed  Into  the  boiler  saves  lots  of  fuel.  The 
ROBERTSON  HEATER  will  do  this. 

AN  ILLUMINATOR  on  your  steam  pipe  is  an  insurance 
policy  against  accidents.    The  cost  is  trifling. 


JAS.   L.   ROBERTSON    &   SONS, 

198  Fulton  St.,  N.  Y.  Boston,  Phila. 


WESTERN  ELECTRICIAN 


May  26,  1900 


WANTED. 

need  man  10  d<> 
nderstaoda  motor  workandr<-i>alriny. 
Give  ref- 
A  mre  oppor- 
- 
A    moa    phu>-    for  the  ri^lit  party, 
erlence.      Address  UOX  17 
510  Marquette  Build- 
ing. Cbl      - 


WANTED. 

Position  by  first-class  telephone  man  a<  man- 
teat  of  tcW'phoue  couipiiny; 
1 1  year-.'  experience  in  all  branches  of  telephone 
■-<   from  gronnd  man  [<■  superintendent 
and   manager.      Address  "BELIABLE."  care 
:i    Electrician,  .mm  Mur-itiett"  Building. 
Chicago. 

WANTED. 

Mar,'  ii.nd  and  small 

s;     must     !>••     experienced. 

accur;  ifd.    Permanent    position   for 

right    person.      Sin  ■  and     wages 

Led.       Answer     GLASS,     care     Western 

e  Hulldlng,  Chicago. 


WANTED  TO  BUY. 

Rxtra  armature  for  4."i  K.  \V.,500-volt  Edison 
I:.  I\  railroad  generator:  give  full   information 
liter.      Address  R.WLKOAD.  care  -a  este rn 
iclan,  510  Marquette  Hulldlng,  Chicago. 


WE    BUY   AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

£50    WASHINGTON    ST.,  NEWARK,    N.    J. 


Two Greene-Wheelock  Engines  that  tune  never 
been  erected  Size  32j  60  inches,  fitted  with 
lmprov<  ..  valve  geartooper- 

b  100  pounds'  Initial  steam  pressune.and 
ai  69  It.  P.  M.  to  give  the  following  horse  power 
at  different  points  ol  cul  off. 


20 
I200 


80 


400  1600         2O00 

These  Engines  can  be  shipped  at 
once. 


For  particulars  and  prices,  address 
K.  W.,  Care  CHICAGO  CITY  RAILWAY  CO., 

CHICAGO,     -    -    -     ILL. 


40   LAMPS. 

We  have  for  sale  at  a  bargain  40  Fort  Wayne 
Wood  single  carbon  lj,,l„-ampere  arc  lamps  In 
first-class  condition;  will  be  sold  subject  to 
approval.  Address  In\\  A  rlTV  ELECTRIC 
LUiHT  CO.,  Iowa  City,  Iowa. 


FOR  SALE. 

Ten  miles  of  No.  0000  weatherproof  Insulated 
copperwlre.  In  hrst-class  condition;  half-mile 
lengths  used  as  feeders  about  three  years.  For 
Information  address  IRA  H.  EVANS,  Receiver, 

Austin  Rapid  Transit  Railway.  Austin.  Texas. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

no  Volt 

Incandescent 

Dynamos. 


Arc  Dynamos .  , 
Alternators  .  . 

Generators .  .  , 

Motors  .    .    .    i 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  U.  S.      1  250  Light  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne- Wood.  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,000  C.  P.— 1  W.  E.,30  Light,  2,000  C.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 
2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW.,  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volts. 
1  T.-H.  D„  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and   500  Volts  in   sizes   from  1-6  H.  P.  to 
150  H.  P. 

CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.. K  D  °   ° "° 


ij   CINCINNATI,  O. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 

Electrician  Publishing  Company, 

•  uite  510  Marquette  Bide.,  Chlcaa*. 


IM  BOWERS 

MANUFACTURING  COMPANY, 

MOCADORE,  OHIO. 
Manufacturers  of  Vitrified  Clay.Electric- 
al    Wirins;    Tubes,     JCiioIih,    Cleat*    and 
Clay  Specialties.      Prices    and    Sample" 
clieerfullf  luralslieil. 


;    189  BELL 

Binding  and  Adjusting 
'         Posts  Cannot  Turn. 
\          RELIABLE  RINCER. 

)    HUEBEL  &  MANGER, 

DYNAMOS  AND  MOTORS.    tiSk&SSFttSS™. 

110  VOLT  DYNAMOS. 

35  light  Gibbs  M.  P. 

50  light  0.  &  C. 

75  light  National, 
tut)  light  Crocker-Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
300  light  United  States. 
40o  light  Edison. 
550  light  Eddy  M.  P. 

550  light  Edison. 
soo  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
Si  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 

l  h.  p.  Sprague. 

1  h.  p.  Rockford. 
H  h.  p.  Eddy. 

',  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Koche. 
7lA  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  IVrrett. 
20  h.  p.  Eddy. 
30  h,  p.  Edison. 

50  h.  p.  T.-H. 

500  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17M  h.  p.  Oibbs  M.  P. 
30  h.  p.  Edison. 
60  h.  p.  Etlison. 

110  VOLT  MOTORS. 

3  h.  p.  C.  &  c. 

6  h.  p.  National. 

71-s  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Etlison. 
35  h.  p.  Edison. 

286  Graham  Street, 
BROOKLYN,  N.  Y. 

muabLVrKrwoVk.'' opera,ive con,",ion   SCHUREMAN  &  HAYDEN,  140 S. CLINTON  ST.,  CHICAGO  ILL. 

REPAIRS 


fVERVTHING    ELECTRICAL 

WRITE     US 
RoBT.L.McOliAZ 

INDIANAPOLIS,  |ND. 


REPAIRS 


i  io- Volt  Incandescent  Dynamos. 

1     35-llght  Westlnghouse. 

1     35-llght  Duplex,  75-volt,  self-oiler. 

1     60-Ilght  Bafn,  self-oiler. 

1     50-llght  Crocker-Wheeler. 

1     65-llght  Edison. 

1     75-llght  Eddy,    self-oiler. 

With  extra  armature. 

1     75-llght  Gen.  Elec,  self-oiler,  type  I.  B. 

1     80-llght  Wood,   self-oiler. 

I     90-llght  Westlnghouse. 

1  160-llght  Rockford. 

1  200-llght  Howard,  oil  cup. 

1  250-llght  Commercial,        self-oiler,        com- 
pound. 

1  260-llght  National,   self-oiler,  compound. 

1  30O-llght  Loomls. 

1  300-llght  ElcUmeyer. 

1  340-llgbt  Eddy,  self-oiler,  compound. 

1  350-llght  Columbian,   M.  P.,  self-oiler. 

2  350-llght  Hawkeye,  comp.  wound. 

1    350-llght  Jenney,      self-oiler,      compound, 
new  armature. 

1  350-llght  National,    self-oiler,   compound. 

2  350-llght  Edison  20  K.  W.,  self-oilers. 

1    360-llght  Rockford,  self-oiler,  compound. 

1    400-llght  Wood.  M.  P..  self-oiler 

1    450-llght  Rockford.   self-oiler. 

1    640-Ilght  Edison  30  K.  W„  oil  cup. 

5    540-llght  Edison  30  K.  W..  self-ollers. 

1    600-llght  E.  &  C,  slow  speed.  M.  P..  self- 
oiler. 

1    600-llght  Eickmeyer. 

1    800-llght  Bockford.    self-oiler,    new    nrm't. 

4    800-llght  Edison  45  K.  W..  self-oilers. 

1  1350-llght  Woddell-Euz  80  K.  W.,  M.  p..  for 

direct  connecllon. 

Soo-Volt  Generators. 

1     25  K.  W.  Cniuniei'i'hil.    sclf-oller. 

1   26  K.  W.  T.-H.,    self-oiler.    L>.    25.    com- 
pound. 
1    25  K.  w.  Edison,   Belf-oller. 
1   30  K.  w.  Jenney,  self  oiler. 
1    35  K.  W.  Jenney,  soir-oller. 

1  35  K.  W.  Mather,   sclf-oller. 

2  45  K.  W.  IMisi-n.    compound,   self  oilers. 

1    60  K.  W.  Sprague,   new  nrm't..   Belf-oller. 
1  100  K.  w.  Commercial,      self-oiler,      com 

pound,  M.  P..  new  armature. 
Alternating  Generators. 
1    350-llght  Thomson-Houston,    A.   18. 
1    600-light  Bain.    SO    K.    W..    self-oiler,    new 

toothed  armature. 

1    OOO-llgbt  Thomson-Houston,    A.  6. 
I    600-llght  Thomson-Houston,  30  K.  W.,  two- 
phase. 
I    650-llght  Thomson-Houston,   A.   35,   s.    o. 


HEGORYT 

ELECTRIC  co. 

34-62  S.  CLINTON  ST.  CHICAGO. 

>R     SALE- 


Alternating  Generators. — Continued. 

2    750-llght  Westlnghouse,   37%   K.   W. 

2   750-llght  Westlnghouse,     self-oilers,    with 

new  aimature,  2200  v. 
1    750-llght  National,    1100    volts,    16000    alt., 

with  exciter. 
I    900-lIgbt  Westinghouse,    self-oiler,    45    K. 

W.,  latest  type,  toothed  armt. 
1    900-light  60-cyele  Westlnghouse,  45  K.  W„ 

self-oiler,    with   newly   wound 

toothed  armature. 

Extra  armalure  for  above. 
1    1000-llght  Wood,     50     K.     W.,     self-oiler, 

toothed  armature. 
1  1200-llght  National,  U00  or  2200  volts,  self- 
oiler,    16000  alternations,    wltli 

toothed  armature  (new),   with 

exciter. 

1  1200-llght  Westlnghouse.    60    K.    W.,    self- 

oiler,    toothed    armature. 

2  3000-llgbt  Westlnghouse.    150    K.    W.,    self- 

oilers,    16000   alt.,    toothed    ar- 
mature. 
2  6000-llght  Westlnghouse,  300  K.  TV.,  toothed 
armature. 
Arc  Dynamos. 

1    20-llght  2000  C.  r.  Western  Electric. 
4    25-llgbt  2000  C.  P.  T.-H.,  ball   armature. 
1    25-llght  2000  C.  P.  T.-H..  ring  armature. 

1     30-llght  2000  C.   P.   Western    Kl.-il  I'l,-. 

1  30-llght  2000  C.  P.  Hrush.  No.  7. 

2  35-llght  2000  C.  P.  T.-H.,  h.  D.  2. 

2    35-llght  21100  C.  P.  T.-H..   ring  armature. 

1  40-llght  2000  C.  P.  Wood,    No.    7. 

2  40-llght  2000  C.  P.  Western  Electric. 

4  45-llght  1200  C.  P.  T.-H.,   M.   12,   ball   arm. 
1    45-llght  2000  C.  P.  T.-H..  M.  12.  ring  armt. 

5  45-llght  1200  O.  P.  Brush,    No.    7. 

1  50-llght.  2000  C.    P.   Excelsior,      latesl      I  ype. 

2  50  light  12(10  C.    I\  Slandnril. 

2    50-llght  1200  C.  P.  T.-H.,   L.  D.  12. 
2    50-llght  1200  C.  P.  T.-H.,    h.    r>.    12,    new 
ring  armalure. 


Arc  Dynamos.— Continued. 

2    50-llght  2000  C.  T.  T.-H.,     M.     D.    2,    new 

ring    armature,    self-oilers. 
1    50-llght  2000  C.  P.  West.    Elec,    self-oiler. 

1  50-llght  2000  C.  P.  Brush,    No.    7%. 

2  60-Hght  2000  C.  P.  West.  Elec.,  self-oilers. 

1  60-light  2000  C.  P.  Westingbouse. 

2  60-light  2000  C.  P.  Wood,  No.  8. 

3  65-llght  2000  C.  P.  Brush.    No.   8,   new  ar- 

mature, extra  fine. 

2  75-light  1200  C.  P.  Standard,     self-oilers. 

1    75-light  2000  C.  P.  Westinghouse,  self-oiler. 

3  125-llgbt  1200  C.  P.  Excelsior,    latest    type, 

self-oilers,  line. 

220-Volt  Motors. 

P.  Eddy,   self-ollers. 

P.  Edison.  %  K.  W.,  self-oiler. 

P.  E.  &  C,  new,  self-ollers,  M.  P. 

P.  Beldlug,   M.   P. 

P.  Gen.  Elec,  type  I.  B.,  self-oiler. 

P.  General    Electric,    type    I.    B., 

slow   speed,    new,   self-oiler. 
P.  T.-H.,  self-oiler. 
P.  Card,    slow    speed,    self-oilers. 
P.  Akron,    self-oiler. 
P.  T.-H..   self-oiler. 
P.  Westlnghouse,  self-oiler. 
P.  Roth. 

P.  Ft.   WTayne  Jenney. 
P.  Eddy,  self-oiler. 
P.  Edison,  self-oilers. 
P.  T.-H.,   self-oiler. 
P.  Sprague. 
P.  Sprague,   self-oiler. 
P.  wostlngnouse,  self-oiler. 
P.  Card,  M.  P.,  self-oiler,  new.  s.s. 
P.  Crocker-W  heeler  elevator  motor. 

with  controller. 
P.  Edison,    self-oiler,   45   K.   W. 
P.  Edison,  self-oiler.  60  K.  W. 

500-Volt  Motors. 
['.  Jenney,  self-oiler. 


1  7V4H. 
1    7%  H. 

Tii  H. 

7V~  II. 
H. 


I  12 
1  15 
1  15 
1  15 
1  15 
1  16 

1  60 

1  76 


H. 
11 
H. 
H, 
H. 

H. 
H. 


500 

1    1      H. 
3    1      II 


H. 

H. 

H. 

H. 

U. 

H. 

H. 
3%  H. 
6      H. 


1    V&  H. 


1  10 
1  10 
1  10 

1  IS 

2  18 
,  1  20 
I  1  20 

1  25 
1  30 
1  30 
1  30 
1  35 
1  40 

1  40 

2  60 
1  75 
1  135 


■volt  Motors. — Continued. 

P.  Eddy,  self-oiler. 

P.  Crocker-Wheeler,        self-ollers, 

slow  speed. 
P.  Lundell,   self-oiler,   slow   speed. 
P.  0.  &  C,  self-oiler. 
P.  Commercial,  self-ollers. 
P.  Toledo,   self-oiler. 
P.  Hobart,  self-oiler. 
P.  Jenney,  self-oiler. 
P.  Thomson-Houston. 
P.  Rockford.    ironclad,    self-ollers. 
P.  T.-H.,  5  K.   W. 
P.  Thomson-Houston. 
P.  Commercial,  self-oiler. 
P.  C.  &  C.  self-oiler. 
P.  Card,  M.  P.,  self-oiler,  slow  sp. 
P.  Edison,  new  armature. 
P.  C.  &  C,  self-oilers. 
P.  Commercial    self-oiler. 
P.  Card,  self-oiler. 
P.  Mather,  ring  type,  new  armt. 
P.  Commercial,  self-oiler. 
P.  T.-H..  self-oiler. 
P.  Edison,  25  K.  W.,  self-oiler. 
P.  Jenney,  self-oiler. 
P.  Jenney,  self-cller. 
P.  Mather,  self-oiler. 
P.  Edison,  45  K.  W..  self-ollers. 
P.  Sprague,  self-oiler,  new  armt. 
P.  Commercial,   M.   P..   self-oiler. 


Alternating-Current  Motors. 
SINGLE  PH»SE. 

2  Y4.  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

11  H.  P.  Ft.  Wayne.  100  v.,  125-cycle,  self- 
oiler,   single-phase. 

11  H.  P.  Westingbouse.  self-oiler,  100 
volt,  10000  alt.,  single-phase. 

1  2%  H.  P.  Ft.  Wayne.  100  volts,  16000  al- 
ternations, self-olier,  single- 
phase. 

3  5      H.  P.  Wagner,    single-phase,    60-cyele. 

200  volts. 
15      H.  P.  Ft.    Wayne,   100  volts,    16000   al- 
ternations,   self-oiler,    single- 
phase. 

1  15     II.  P.  Wagner,  single-phase,  7200    alt.. 

200  volts. 
Alternating-Current  Jlotors. 
MULTIPH«Sr. 

2  1  H.  T.  Westlnghouse,  self-ollers,  2-pbase, 

60-cycle.  100  volts. 
1  10  H.  r.  Gen.    Eleclric.   self-oiler,   3-phase, 
type    8-10-900,  Form  A,  60-cycle, 
110  volts. 


Special  Bargain:    One  75  K.  W.,  BOO  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS 

N0TICB.-AII  ucftlou  in  aohutuy  In  •took  rudy  tor  promt*  delivery.    All  Mcalou  in  ru«ru>tcal.     Write  lor  pirtlalin  tat  ■end  lor  MONTHLY  BAROAIN  SHEET,  wit*  aet  cut  irlte. 


May  26,  1900 


WESTERN  ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOCUE. 

THE  STILWELL-BIERGE  &  SMITH-YAILE  CO., 

257. Lehman  Street,  DAYTON,  OHIO. 


DYNAMOS  <ND  MOTORS 

CARRIED      OPAAiir 

1  uiun    ready 

in    xFON 

-HAM                FOR: 

STOCK,      VhUUIll 

f     II  All  If     DELIVERY. 

....All  Machines  Guaranteed  in  Perfect  Condition.... 

220- VOLT  MOTORS. 

1 10-VOE.T  llOTOKS. 

1  H.  P.  Edison. 

2  H.  P.  Sprngue. 

%  H.  P.  Detroit. 

Zh-  H.  P.  HoUzer-Cubot. 

%  H.  T.  Rain. 

3      H.  P.  Daft. 

1      H.  P.  Lounsbery. 

4      H.  P.  Eddy. 

2      H.  P.  Roth. 

5      H.  P.  Eddy,   M.  T. 

4      H.  P.  Detroit. 

5     H.  P.  Detroit. 

i     H.  P.  Baxter. 

6      H.  P.  Hobart. 

4     H.  P.  Siemens  &  Halske. 

S     H.  P.  Roth,   M.   P. 

4     H.  P.  Gibbs,    M.    P. 

10     H.  P.  Eddy. 

S      H.  P.  Ellison. 

10     H.  P.  American   Engine   M.    P. 
10     H.  P.  Llovd. 

S      H.  P.  C.    &    C. 

12     H.  P.  Edison. 

10     H.  P.  Mather. 

15      H.  P.  Eddy. 

10     H.  P.  United    States. 

20      H.  P.  0.   &   C. 

10     H.  P.  Lloyd. 

25     H.  P.  Sprague. 

40     H.  P.  Mather. 

llO-VOI/T  DYNAMOS. 

PliATIWU  DYNAMOS. 

2   20-iigM  Lounsbery. 



35-light  Roth. 
40-lSgnt  Baxter. 
50-light  Detroit. 

1  D  2  Hanson- Van  Winkle,  600  gallons. 
1  No.  1  Eddy,  1,000  gallons. 

60-light  Gibbs,    M.    P. 

4  No.  2  Hanson- Van  Winkle,  1,500  gallons. 

"75-ligbt  Siemens  &  Halske. 

1 1,000-anipere  Card,   M.   P. 

100-light  Edison. 

110-light  C.    &    O. 

140-ligbt  Lloyd. 

ALTER VATINti  DYNAMOS. 

150-light  Mather. 

150-light  United  States. 

500-light  National. 

250-light  Westinghonse,  M.   r. 

750-light  National. 

500-llght  Mather. 

1000-light  National. 

nrniirn  nn 

IHH                    39  AND  43 

RrliKER  HI 

\        W.  Washington  St., 

UkVltkll    un 

IUvii       Chicago,  III. 

<iWATIifST£MSni.LTWG  WEF  IN\WU.  W^\ 


G.  &  H.  Controlling  Devices 


for  Electric  Motors.  Over  100,000  in 
successful  operation.  More  sold  annu- 
ally than  all  other    makes  combined. 

3,000  standard  motor  starters  and  motor  speed  regulators  carried  in  stock  constantly.    Reliable; 

fireproof;  approved  by  Fire  Underwriters.  Send  for  illustrated  catalogue  "W"  and  Discount  Sheet. 

THE  CUTLER-HAMMER   MFC.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

We    are    the   largest   and    oldest   exclusive    manufacturers    of    Rheostats    in  the  world. 


^OUR  STUDENTS^ 

SUCCEED 


INCREASED  SALARY. 

1  was  getting  f  30  a  month  ; 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time.  I  have  passed 
four  Civil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
$87  per  month,  and  can  truth- 
fully say  that  I  owe; 
to  correspondence  iiisiru 
R.G.  ELLIOTT, 
Dannemora, 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  lielngoneof  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  I  am  now;  chief 
engineer  for  J.S.&T.EIkinton, 
Philadelphia,  Pa. 

TVM.  R-  HORNER. 

Philadelphia.  Pa. 


$12  to  $70,  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 
Telephony,  Telegraphy,  Steam.  Mechanical, 
and  Civil  Engineering.       v 

ESTABLISHED   1891.  CAPITAL,  Jl.500.OOO. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Box  m02.  Scranton,  Penna. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SESTO  FOB  OIROTjI  AR  AND  PEI0E9. 

THE  LECLANCHE  BATTERY  CO. 

Ill  do  m  EasS  ISistSL,  NY 


GET  OUR  PRICES  ANDSAVE  MONEY 


Vs  H.  P.,   HOY. 

C.  W.,  S.  O. 

X      - 

110  V. 

C.  &C. 

t               " 

110  V. 

C.  W. 

ik    " 

220  V. 

Commercia'. 

l's       " 

500  V. 

Commercial. 

l'A     " 

1 10  V. 

Commercial. 

2        '■ 

2  20  V. 

Roth,  M.  P. 

2 

HOT. 

Roth,  SI.  P. 

3 

220  V. 

Keystone. 

3M       •' 

220  V. 

Roth. 

4 

220  Y. 

Westinghousc 

lu 
10 
10 
10 


S,  MOTORS  AND  REPAIRS. 

WE  BUY,  SELL  AND  EXCHANGE. 

H.  P.,    220  V.,  Eddy. 

220  V.,  Weslinghouso. 

500  V  ,  Detroit. 

500  V.,  Rockford. 

220  V.,  Eddv. 

110  v.,  C.  &C. 

HOY.,  Edison. 

220  V.,  Eddy. 

HOY.,  Eddy. 

220  V.,  Holtzer-Cabot. 

500  V.,  Thomson-Houston. 

15     H.  P.,    220  V.,  Eddy. 

30          "        500  V.,  Commercial,  M.  P. 

40          "         110  V.,  Rockford. 

30  L.^110  V.,  Bain 

35    ■•     HOY.,  Roth. 

<\5    "     110  Y.,  Siemens-Halske. 

75    "     HOY.,  Roth. 
150    ■'     110  Y.,  Thomson-Houslon. 
150    "     HOY.,  Eddy. 

200    "     110  V.,  C.  &C.                                    if 
210    "     HOY.,  Edison.                                wr 

120  L.,   110  Y.,  C.  &C. 
500   "     110  V.,  Mather. 
550    "     110  V.,  Rockford. 

ALTERNATORS. 

650  L.,  1,000  V.,  Ft.  Wayne. 
750    "     1,000  V.,  Westinghousc 
2000    "     1.000  V.,  National. 
2000   "     1.000  V..  Ft.  Wayne, 
you  don't  find  what  youi  want  on  this  Lis 
le  us.     We  can  always  save  you  money. 

Repairing  and  Rewinding.  Quick,  Honest  Work  at  Reasonable  Prices.  It  will  pay  you  to 
get  our  prices.    Large  lot  of  Transformers  and  Meters  in  Stock  at  Bottom  Prices. 


AARON   ELECTRIC  CO., 


181-183   S.   CLINTON   STREET, 
CHICAGO,  ILL. 


WESTERN  ELECTRICIAN 


May  26,  1  goo 


a  perfect      Automatic  Lightning  Arrester. 

DESK  PHONE. 


Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Corda. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

Nos  .69.7 1  and  73  W.  Jackson  Blvd., 

CHICACO. 


BTJMACHEE,  Prest. 
.1    a.  ABBOGAST,  VTce-PresL 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICAGO  OFFICE, 

1015  Monadnock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Gari  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

I.  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
QBTCATALOO.  CHICAGO,  U.  S.  A, 
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N°  80 
SPECIAL 

STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  ISOO  CATALOGUE. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  currant. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  thin  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a  'd  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE   MANUFACTURER*   OF 


BELL-STYLE  TELEPHONE 


•ARATU! 


FOB    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OFFICE.  No.  1260  MONADNOCK  BUILDING. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St..  NEW  YORK  CITY. 

EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.       catalogue;. 

NOS.  157-167  S.  Canal  St.,  CHICACO,  U.  S.  A. 


Showing  Manner  of  Securing;. 
Descriptive  Circular  and  Testimonials  on  Request. 
Correspondence  Invited. 
Manufactured    p^yp    J^L]       SIDNEY,  OHIO, 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  In  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble  • 


W.N.  MATTHEWS  &  BRO. 
St.  Louis,  Mo., 

General  Western 
Agents. 


34  to  6  In.  Diameter. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductionof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac-  ' 
turers  of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggreeating  over  300.000 
telephones  In  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 

efficiency  of  our  apparatus  to  be  of  the  highest  grad) 

and  agree  to  defend,  at  our  own  expense,  any  action  at 

law  which  may  be  brought  against  our 
patbons  on  alleeed  Infringement  of 
patents  owing  to  the  use  of  our  instru- 
ments. 

American  Electric  Telephone  Co., 

38-40-42-44*6-48  and  SO 
Jackion  Blvd.,  Cor.  Canal, 

CHICACO. 
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Maxstadt  Patent  Fuse. 

BEWARE  OF  IMITATORS  AND  INFRINGERS. 

F.  W.  Maxstadt  Mfg.  Co.,  the  only  company  having  a  right 
to  manufacture  the  original  Maxstadt  Fuse,  Fusible  Cut-Outs, 
Carbon  Lightning  Arresters  and  Maxstadt  Specialties. 

WRITE  FOR  LATEST  CATALOGUE  AND  SPECIAL  PRICES. 

F.  W.  MAXSTADT  MFG.  CO., 

18-30  W.  Randolph  St.,  Cor.  Canal, 
CHICAGO,  ILLINOIS. 


b 


WE  HAVE  DESCRIPTIVE  CIRCULARS  ABOUT  THIS  TRANSMITTER. 


OV  OTHER  TELEPHOXE  PAKT*.  TOO.    Yon'll  find  them  interesting. 
You  can  set  the  whole  Net  for  the  a -king. 


ESTABLISHED    1880. 

NOTICE  1 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1109  Pine  St., 
ST.  Lons,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  "Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;  it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Ind. 


OUR  TRADE  MARK  LINE  OF  TESTED   FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  in 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Puses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
863  Broadway,  New  York.    164  Lake  St.,  Chicago. 


COTT  Ort 
CCV£«£D 


cosv£REO  MAGNET  WIRE  c"y«°Ep 

Plenty  of  it.   All  sizes.  Prices  right. 

Electro  maqnets  built  aM  rewound. 

Induction      coils     I>uif1~  "to  specification. 

NORTHWESTERN  ELECTRIC  MFG.  CO. 

43  &45   FranKl'm  St.    Chic aao, III.  U.S.A. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England, 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.     If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our  capacity 
Rapid  deliveries  our  rule,  and  each  order  filled  with  care.  Large 
stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short  backboards. 
Elegant  finish  and  design.  Prices  that  will  suit-  Hard  rubber  re- 
ceivers. Oak  or  walnut  woodwork.  New  ideas  in  magneto  bells. 
Each  instrument  guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old  telephones. 
Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and  fuse.  Ex- 
tension bells— standard  and  bridging.  Circuit  closers.  Transmit- 
ters of  various  styles.  Repeating  coils,  induction  coils,  construc- 
tion material  of  all  kinds. 


WRITE  FOR  CATALOGUE. 

Central  Telephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 
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AMERICAN"  ffiK 

ARE  THE   BEST.    Sand  (or  descrlptiie  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

i»t  o  iin.        174:$.  Clinton  St.,  Chlcogo,  III, 


In 


Tb 


•  Haute 


Rose  Polytechnic  Insti'ute.  tSSST^SSl 

ArchiUN  tlnro.    BxtStulTe  shops.  Minlernly  eq 
labora-  OW.    l-'h  fear. 

rorcftialogneaddran        C.  h.  MEE3.  President. 


GREGORY 

Distributing  Circle 

■^kjrfc^tiiiyfiis^     FOR 

POLE 
TOP. 


Patent 
Pending. 


INVESTIGATE 

ITS 

MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  fer  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 


™EVIADUCL 

BALTIMORE,  MAKE 

TELEPHONES 


ANO    EVERYTHINC    ELECTRICAL 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

Id  use  by  the  leading  cities,  railroads, 

telephooe  and  gas  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezlngat 
28°  below  zero;  economic  val- 
ue so  per  cent,  greater  than 
gravity  cell,  and  80  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  1  cell,  800 
ampere  hours;  for  No.  t  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .66  to  /A 
volt,    bend  for  circular  and  price  list. 

•SORDOX  BATTERY  COMPANY, 

591  Broadway,  New  York. 

Western  Representative. 

Geo.  W.  Pallersoo,  1 1 1  Clinton  S  ret!,  Chicago,  III. 


ml..      *■       ~Jm 


MDNDN  ROUTE 


IS  THE  DIRECT  LINE 
BETWEEN 

CHICAGO, 

INDIANAPOLIS, 
CINCINNATI 

I  LOUISVILLE, 

l|  CITY  OFFICE  232  CLARK  ST.. 

j  -~i^^-<^    CHICAGO. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Coods  Hi -h  Grade  in  Every  Respect 

MIANUS  ELECTRIC  CO.,  ■    Mianus,  Conn. 


Telephones 


J.E.Keelyn 

EVANSTON, 
ILL 


Telephone,  180  Oortlauui 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 


,   Quickly  and  Accurately 


The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  &  CO., 


TthPostats  and  Ttrn.hes. 


Kokomo  Telephones  mr  1 900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll- line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


TELEPHONE   MEN    AND 

|ALL  USERS  of  MAGNET  COILS 

IHAVE  YOUR  MAGNET  COILS| 

WOUND 

BYMACHINERYI 

HERE'STHE 
OBJECT 
LESSON- 


A  PLAIN 
FACT 


[hs.  of 
istyou 
iL'ie  is 
.  wind 
Your 
out  15 
f  your 


The  above  box  contains  1,000  ■■Duplex" 

"!■>.■  !"■■  ■■■  in.  i  in..'-     Each  winding  i*  made 

up  of  No,  :'(i  wire,  500  ohms  per  winding, 
find  each  winding  ha*  12  pe  runt  mote 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  *2i8.?0  net.  This 
is  10  per  cent,  less  than  your  wire  hill  and 
wc  charge  nothing  for  winding. 


WESTERN   OFFICE:  505  Fisher  Building.  CHICAGO. 

(THE  VARLEY  DUPLEX  MAGNET COj 

/33  ZZfSr.  JERSEY  C/TY Mi 

ID0ES  IT  BY  MACHINERY!! 

WE  C4N  SAVE  YOU 
CONSIDERABLE  MONEY. 


MclNTIRE'S    PATENT 

GONNEGTORS  AND  TERMINALS 

Special  Connectors  lor  HARD-0RAW\  C0PPEH 

WIRE,  all  sires.     FUSED  WIRE.  FUSED 

LINKS  ar.il  STRIPS. 

IHEC.  MclNTIRE  CO.,  (3  &  15  Franklin  St. 

NEWARK,    N.   J. 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
Battery"  In  E.  M.  F.  (1.6  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  Imitations.  New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVINTOH  AND  SOLI  M ANUF ACTUNCR 

42  VE8EY  STREET,    NEW  YORK  CITY. 

Send  for  Catalogue  and  mention  Western  Electrician. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 
T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  In  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  In 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  mailed  free. 
Address  J.  K.  Marshall,  Registrar. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

93.00  per  year; 
91.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marauetta  Bldq..  CHICAGO. 


lkA\  Wuri.tiufctta.T'jTO 


THE  8HORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

rhe  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  "c  Copper  Country 


ji^i  CALUMET 

.•^HANOOOK 

♦&HOUQHTON 

TV  L'ANSE 

^VjSestorla 

champion^ 
republic! 

|^gS««m 

xl 

'"ON  MOUNTAIN 

i  Wauaaukee 

ELLIS  JO. 

I 

.^MENOMINEE 
^rlARINETTE 

r 

OOONTO  JO. 

^,:>  OCONTO 

t> 

ORE  EN  BAY 

ffl 

Hllbert  Jc 

Plymouth 

1 
* 
C 

MILWAUKEE 

; 

*  CHICAGO 

THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sis, 

City  Tlck.t  Office,  95  Adams  St. 
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CKEYE 


Lamps 
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SPEED  VARIATION  OVERCOME 


BY    THE- 


Main  Office    < 
and  Factory,   | 


Portland,  Me.,  D.  S.  A. 


BRANCHES:    ALL  PRIN CIPAL  CITIES. 


Chapman  Automatic  Voltage  Regulator 

Controls  Varying  Speed  Generators  within 
2  per  cent  on  50  per  cent  Variation.     Also 

BELKNAP  MOTORS  a  DYNAMOS 

In  Bipolar  and  Multipolar  Types;  Marine— Electric  Plants,  Searchlights; 
also  Electric   Freight  and  Passenger  Elevators  Complete 

Belknap  Motor  Co., 

SOLE  MANUFACTURERS    AND    PATENTEES. 


FRED  H.  AL.DEN,  Pros.  J.  fJKISEUOWIOH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

MANUFACTURERS    OF" 

High-Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,   ILL. 


ALL  SAMPLES  FREE. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-ln.,  36-ln.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air.  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 

Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 


EFFICIENT. 

No  plumber  is  required  to  install  this 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING   COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
■  2-17  Cortland!  St..  New  York 


RRtNCHFI-i  CHICAGO: 

BRANCHES,  j  320  D»irborn  St 


BOSTON: 

134  Conur.tsSt 


SAN  FRANCISCO: 

71  Flood  Bulldln, 


FIVE 

GOOD 

BOOKS 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co., 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 
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The  Ideal  ^^ 
Flexible  Conduit 


ULARLO 
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Approved  by  All  Official  Boards  of  Inspection. 
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.|.  •  •               KM 

%ft  :#: 

%  ENDORSED  AND  USED   BY   LEADING  Rj; 

ijsj    55-1 

j  Engineers,  Architects  I 

:■£■  ^^                                  7  i& 

»  and &: 
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1  Contractors  § 


■■?;■ 


:%!     THROUGHOUT    THE!     UNITED 
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j.  — — — —  m 

>•:■      ■  BIFniM  ■  11       ft  fi  il  41  1 1  Kl     '  I  i  fi  i  =:•:; 


:m 


AMERICAN  CIRCULAR  LOOM  CO. 


■:•■ 


.:g:: „ 


:■•:■ 
■■§.' 


CHELSEA,  MASS. 


•■•■■ 
.••.■ 

■■»■■  ■:§■: 

■:5;:  Selling  Agents  for ... .  :•&- 

I  Boston  Electroduct  Co.,  | 

■jSij      129  Greenwich  St.,  N.  Y.City.  141  S.  Clinton  St.,  Chicago,  III.     i||j: 
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INVESTIGATE 


■  ■•I  nbn 


MANHATTAN 

A.  C.  SERIES 

Enclosed  Arc  System. 


HIGHEST  EFFICIENCY 
AND  POWER 
FACTOR. 

REGULATION 
WITHIN  '/•<>  AMP. 


:imi 


R    BULLETIN     II4B. 


MANHATTAN  GENERAL  CONSTROCTION  CO. 


II 


DWAY,     NEW    YORK. 

NEWARK,  IN.  J. 
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.AKES    A    GOOD      ISNITErX     TOR     SomE.     PURPOSES 

BUT    IT    WONT  WORK     ON     A      Cr  A  S     ETX  (J  I  N  E5. 

DO    YoU     HAVE     TROUBLE.     WITH     YbuFi      IGNITER? 

W£   D£SIG^    AND    BUILD     AUTOMATA 

OoTTOR&KlJNZE, 

185  JtetcrTrorn  S"fc»       dTncacro,  111. 


Quarter  Million  Now  in  Use. 


W/7/  d/of  Absorb  Moisture. 

Will   Keep   Indefinitely. 


A    Perfect   Insulator. 
Can   be   Used  by  Anyone. 


J   MONARCH  DRY  POWDER  COMPOUND. 


Endorsed  by  Electrical  Co's,  Fire  Depts., 
Co's,  Press  and  Public. 


Insurance 


A  PARTIAL  LIST  OF  RECENT  ELECTRICAL  EQUIPMENTS. 


Edison  Elec.  111.  Co.,  Greater  N.  Y. 
Edison  Blec.  ill.  Co., 
Independent  Elec.  Light  &  Power  Co.. 
Laclede  Gas  Light  &  Power  Co., 

■1  Falls  Power  < '<>.. 
Manhattan  Elec.  Light  Co., 
Missouri- Edison  Elec.  < '<>., 

,  -.(jiniiii  ni  'rt-.-li-'iihone  Co.. 
Erie  Telephone  &  Telegraph  Co., 
K  inloch  Telephone  « !o.,- 
n.-w  Vort  a  New  Jersey    \  ■■  epbone  1  !o., 
postal  Telegraph  A  Cable  Co. 
\\  estern  Qmon  Telegraph  <  !o. 


(All  Stations). 
St.  Louis. 
San  Francisco. 
St.  Louis.  Mo. 
Niagara  Falls,  N.  Y. 
New  York. 
St.  Louis,  Mo. 
Atlanta.  Ga. 
(All  Divisions). 
St.  Louis,  Mo. 
(All  exchanges). 
(All  offices). 
(All  offices). 


THE 


THE  ONLY  FIRE  EXTINGUISHER  FOR  SWITCHBOARDS. 


ACTUAL  FIRES. 

"Kllfvre"  saved  our  switchboard  from  destruction  without  doing  any  damage. 

.1.  E.  Rabhswortb,  Gen.  Mgr.,  S.  W.  Tele.  *  Tel.  Co. 

"Kllfyrc"  extinguished  an  ugly  blaze  In  our  subway  manhole,   corner  Exchange  Pi. 

.1  11. 1    Uruil'I'.N  ;i.y,    N.'-.V    Vnrk   t  '|ty. 

\.  s.  Brown,  Electrical  Engineer,  W.  U.  Tel.  Co. 

■•Kllfyrc"  extinguished  arcs  at  our  electric    station    up  to    2.000    volts,  several 
times  without  a  single  mls^. 

It.  E.  Chollab,  Engineer,  Laclede  Gas  Light  and  Power  Co. 


i 


RECENT  GENERAL  EQUIPMENT. 

United  States  Government  Army  Posts.  Transport  Service  and  Arsenals.    Standard  Oil 
Co.,  Refineries,  Warehouses,  Stables,  Offices. 

Beware  of  Infringements,  or  Anything  That  Looks  Like  It. 

ESTIMATES  FOR  EQUIPMENTS  FURNISHED  UPON 
APPLICATION.  WRITE  FOR  DESCRIPTIVE  BOOKLET. 
Address  all   communications.  Electrical  Department, 

MONARCH   FIRE  APPLIANCE   CO.   (incorporated), 

27  WILLIAMS  ST.,  NEW  YORK,  U.  S.  A. 


Size,  e%K2'a. 

ACENTS. 

Philadelphia.  Pa., 

Novelty  Rlec.  Co., 

60-2-4  N.  4th  St. 

nttsDure.Pa., 

Doubleday-Hill  Elec 

Co., 

535  Wood  St. 

Boston,  Mass., 

Pettiogell  Andrews 

Co., 
275  Devonshire  Street. 


"MUSTAVIT" 

DRY  BATTERY, 

The  Cheapest  Dry  Dattery  Now  on  the  Market. 
Superior  to  Any  Other  in  Quality. 

LIBERAL  DISCOUNTS  TO  DEALERS. 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    Q     K     DRY  BATTERY. 
ENOUGH    SAID. 


Insulated 
Rubber 
Wires  aimd  Cables. 
John  A.  Roebling's  Sons  Co< 


WORKS    AT 

TRENTON,  N.  J. 


May  26,   1900 
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ADJU 
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KNIFE   SWITCHES 


Made  Strictly  in  Accordance  with  the  Rules 
of  the  National  Board  of  Fire  Underwriters. 

All  current-carrying  parts  are  made  of  pure  drawn  copper. 

Each    pole     is    constructed     with     two     parallel    blades    extending 
THROUGH  crossbar. 

Each  pair  of  switch  blades  is  provided  with  adjustable  screws  to  take 
up  wear  of  contact. 

Each  pole  of  the  switch  is  a  double  blade  fitting  over  a  spring  clip, 
making  absolutely  perfect  contact  at  all  points. 

A  substantial  metal   stem  extends  through  the    switch  handle  and 
cross  bar. 

s 

PANEL  BOARDS,      SWITCHBOARDS. 


Steel  Distributing,  Outlet, 
Junction  and  Switch  Boxes. 


THE  ERICKSON  OUTLET  AND 
BOX  INSULATORS. 


pecial    E£lectri< 


ppliances. 


: 

: 
: 


The  Bossert  Electric  Construction  Co., 


NEW  YORK:  R.  B.  Gorey,  Havemeyer  Bldg. 
BOSTON:  Smith  &  Crockett,  170  Summer  St. 
PHILADELPHIA:  L.  Bancroft  Mellor,  14  S.  4th  St. 
BALTIMORE:  A.  L.  Bosley,  Equitable  Bldg. 


UTICA,  N.  Y.,  U.  S.  A. 


2 

s 

i 
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A  GOOD  MANY 


Babcock  &  Wilcox  Boilers 

HAVE  BEEN   SOLD   FOR 

GENERATING  ELECTRICITY. 


In  New  York  City, 
In  Itoston. 
In  Philadelphia, 
In  Chicago,     . 


133.537  H.  P. 
39,50<>  II.  P. 
33,396  H.  P. 
30,798  H.  P. 


INTHEUNI 


IE     LARGEST     SINGLE     ORDER; 


Manhattan  Elevated  Railway,  New  York,  33,280  H.  P. 

THE     SMALLEST     SINGLE     ORDER: 

Nikola  Tesla  [Boiler  to  carry  500  pounds  pressure],  25   H.  P. 

SEND  FOR   OUR   BOOK    STEAM. 

THE  BABCOCK  &  WILCOX  CO., 

1215  Marquette  Building,  CHICAGO. 


29  Cortlandt  Street,  NEW  YORK. 


!■■■■■■! 


,\V.\V. 


\\ 


\ 


I 


I 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

tor  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S   A. 
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Ball  Automatic  Engines. 


Bunt  ONLY  b> 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


ilMOIIMI 


I 


►A.,  \J. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner. of  the  greatest  pos> 
sible  strength.     A  gate  uncqualed  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  icith  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


IF  YOU 
HAVE 


Major's 


Ice  Receptacle 

in  your  water  cooler,  you  can  draw  water 

from  it  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

right  temperature 
to   driivk:. 

You  can  run  a  cooler  with  one-half  the  amount  of  ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

"We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  ycur 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIRLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pump9,  Etc. 

MANUFACTURED   BY 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

257  LEHMAN  ST  .  DAYTON,  OHIO,  U.  S.  A. 


Selling  Agents 


Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  B.  Bootne  &  Co.,  Los  Angeles,  Cal. 


JEFFREY  S  DREDGES 


FOR  CArALOGUE, 


THEJEFFREYMFG.CO. 
COLUMBUS,  OHIO. 


Bound  Volumes 


Western  Electrician 

FOR  SALE, 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING   0., 

Suite  510  Marquette  Building,  CHICAGO. 


reg.trade  marks  The  PHOSPHOR  BRONZE  SMELTING,CO.llMITED. 
2200  WASHINGTON  AVE.PHILADELPHIA. 
\  "ELEPHANT  BRAND  PHOSPHOR-BRONZE1 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 
B%&^  JaW'  —  D  E LT A.  METAL  — 

X\  CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoUeMaKERS  IN  THE    U.S. 


'*■■*  v< 


To  Repair 
Broken  Arti- 
cles use 


Remember 
MAJOR'S 
RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


AND 

ALTON 


RAILROAD. 


i, 

PERFECT  PASSENGER  SERVICE  BETWEEN 


I* 


CHICAGO*™  KANSAS  CITY, 

CHICAGO  an"  ST.  LOUIS, 

CHICAGO  ^D  PEORIA, 

ST.  LOU  IS  and  KANSAS  CITYd 


gb  Pullman  service  t 


HOT  SPRINGS, Ark., DENVER. Colo.. 
v    TEXAS.  FLORIDA.UTAH, 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  any   portion   of 
which  can  lie  made  over  the  Chicago  &  Alton,  It  will 

Jiay  you  to  write  to  the  undersigned  for  maps,  paiupli- 
et8,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 


FROM     2     TO     200     W, 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 
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Omena  Resort. 


delightful,  even  on  the  hottest  days, 
building   lots  for  sale  at  low  prices, 


water's  edge, 
address 


Omena  Resort,  the  most  delightful  of  any 
in  the  North,  is  located  on  the  west  arm  of 
Grand  Traverse  Bay,  twenty  miles  north  of 
Traverse  City,  Mich.  It  is  situated  on  a  high 
point  of  native  forest,  threaded  with  beautiful 
woodland  drives  and  shady  walks  extending 
one  mile  into  picturesque  Grand  Traverse  Bay. 
There  are  now  erected  here  many  handsome 
cottages,  two  fine  hotels  for  the  accommodation 
of  summer  tourists,  with  an  abundance  of  fine 
fishing,  protected  harbor  for  boating,  pure  air 
and  a  faultless  climate.  The  temperature  is 
Omena  is  accessible  by  all  the  lake  boat  lines  and  by  rail  to  Traverse  City.  Choice 
and  cottages    to   rent   by  the    season.     Omena    Inn    is    pleasantly    located    near 


Service  first-class  ;  rates  low.     George  W.  Pulfrey,  lessee,  Omena,  Mich.    For  full  particulars  and  booklet 

lapids,    IN/licKi. 


F\     M.    GRAVES, 


Grand     Ri 


This  Trade=MarkRo?°ecuet9s',  &?» 

■ Branches,  Edison Cut-Outa 

Ssj  Guarantees  Satisfaction 

Switches,  etc.   ■ 

PHILADELPHIA.        H.    T.  PAISTE  CO.        CHICAGO. 


EAGLE 


CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIREHENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


lJ 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


Have  You  Considered 


Enclosed  Arc  Lamps  ? 


LEA  ELECTRIC  MFG.  CO., 


Box  44, 


ELWOOD,  INDIANA. 


W.  R.  GARTON  COMPANY,  Western  Agent,  Chicago,  III. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  In  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Celling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  8.  A. 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


O.  C.  Little's  Belt  Softener  and  Preserver. 

One  cannot  realize  the  advantage  gained  by  using  soft  belts  over  bard  ones  unless 
he  has  made  a  test  of  same. 

The    reasons    the    O.  C.  LITTLE'S  BELT  SOFTENER  AND  PRESERVER 

surpasses  all  others  and  why  it  should  be  used  in  preference  are: 

That  it  is  free  from  any  ingredients  that  will  injure  leather  belts. 

That  it  penetrates  the  leather  and  does  not  leave  a  sticky  substance  on  the  surface 
of  the  belt  to  cause  loss  of  power  and  gather  dust. 

That  when  the  softener  is  used  belts  become  soft  and  pliable,  which  prevents 
the  belts  from  cracking  and  allows  same  to  lay  flat  on  the  surface  of  the  pulley,  giving 
full  surface  of  contact. 

That  it  requires  less  power  to  transmit  soft  belts  over  small  pulleys,  as  the  belt 
gives  to  the  crown,  and  enwraps  more  of  the  circumference  of  the  pulley,  therefore 
allowing  looser  belts  to  be  used. 

Quart  can 75c 

igal.   "  $1.25 

1  gal.   "   2.00 

2  gal.    "   375 


0.  C.  Little  Pulley  Coating  Co., 

Menasha,  'Wis.,  U.  S.  A., 

SOLE  lUSl  FACT!  ItKKS. 


Tel.  3346  3Sth  St. 


^  CARY  SPRING  WORKS,   1J 

240  and  242  West  29th  Sr.,Nj| 
New  York  City.  flJ 

'-■  .Ya;v.;  lecturers  of  \ 

4  WIRE  and   SPRINGS     J 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  BIO  Marquette  Bldg.,  Chicago. 


EDISON  LALANDE  BATTERIES. 


FOR   GAS    ENGINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN    BOOKLET  NO.  4. 

EDISON  MANUFACTURING   COMPANY, 


THOMAS   A.    EDISON,    PROPRIETOR. 


136  FIFTH  AVENUE,   NEW  YORK. 
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IMPORTANT! 


TO    BUYERS  OF 


ENCLOSED 
ARC  LAMP 


ANNOUNCEMENT. 

It  was  demonstrated  by  burning  and  careful  tests  made  in  the  various  enclosed  arc 
lamps  exhibited  at  the  National  Convention  at  the  Auditorium,  Chicago,  that  the  En- 
closed Arc  Carbons  manufactured  by  the  U.  S.  Carbon  Co.  were  equal  in  every  respect 
to  any  foreign  enclosed  arc  carbon  in  the  American  market.  WE  ARE  NOW  EQUIPPED 
WITH  THE  BEST   FOREIGN   MACHINERY   AND  WE  KNOW  THE   PROCESS. 


Alvly 


Enclosed  Arc  Lamps. 


Direct  Current,  Constant  Potential, 
Series  Alternating  Currents. 


^A/RITI 


Plain.    Copper  Coated 
F~OR     INFORMATION 


Open  Arc. 


Alvlv 


All  Circuits. 


Price  List  and  Discount  on  Application. 


Only  Company  Outside  the  Combination. 


LONG     DISTANCE       PHONI 


U.  S.  CARBON  CO., 

CLEVELAND,  OHIO. 
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/^\UR  AGE  (four  years)  is  no  "index"  that  we  embody  only  four  years'  experience 
^-^    in  practice  and  knowledge  of  wire  manufacture. 

A  doctor  studies  four  years,  but  after  that  time  he  gives  you  the  benefit  of  a 
knowledge  culled  from  the  experience  of  ages. 

Our  resources  for  learning  have  not  equaled  the  "doctor's,"  but  success  has 
crowned  our  persistent  effort  and  to-day  we  point  with  pride  to  INDEX  BRAND,  which 
stands  for  all  that  is  good  in 

WEATHERPROOF     WIRE. 


Progress  with  us.  Keep  posted.  Our  prices  are  low  because  we  sell  direct  to  con- 
sumer. Every  Central  Station  Bayer  should  send  for  PRICE  LISTS  AND  SPECIAL 
DISCOUNT  ORDER  BLANKS. 

WEIGHTS  PER  MILE  GUARANTEED.    SHIPMENTS  PROMPT. 


FRED  H.  ALDEN,  President.        J.  QIESEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 

1004  Marquette  Bldg.,  Chicago,  111. 

TELEPHONE.  CENTRAL  253.  FACTORY,  SYCAMORE,  ILLINOIS. 

In  these  progressive  days,  better  tie  to  "a  live  one." 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHING,  Jr.,  A.  I.E.  E..  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  Is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 


Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishing  Co., 


510  Marquette  Building, 


CHICAGO,  ILL. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 


By  MAURICE  A.  OUDIN,  M. 

Member  A.  I.  E.  E. 


S. 


242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic   System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 

Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
In  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

510  Marquette  Building;,  CHICACO. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


I 


Jfomber  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  Of  "Electricity  in  Daily  Life.'1" 


60  Pages,  133   Illustrations,  Cloth,   Hand-Book 
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Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  In  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  Is 
felt  that  there  la  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  Its  ki 
everything  regarding  telephone  work  and  management.    It  con 


nd.     It  is  right  up  to  date,  Intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  Trom  it 
the  entire  electrical  fraternity. 


CHAPTER    1.    The  Invention  of  the  Telephone. 
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The  Siemens,  Kotyra,  Neumayer  and 
BGttcher    Receivers. 
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Imperial  Plant,  St.  Louis,  rto. 

WE  DESIGN 

AND 

BUILD 

COMPLETE 

ELECTRIC   POWER 

PROPERTIES. 


WHAT  WE 

HAVE 

DONE 

FOR 

OTHERS 

WE 

CAN 

DO 

FOR  YOU. 


WHEN  WE 

BUILD 

A 

COMPLETE 

PLANT 

WE 

GUARANTEE 

ITS   ECONOMY 

AS  A  WHOLE. 





NOW  READY! 

Arnold  Bulletins 

No.  3 — Describes  the  "Arnold  System"  of  Power  Station  Construction. 
No.  4— Describes  the  Power  Plant  of  the  Chicago  Great  Western  Rail- 
way at  Oelwein,  Iowa. 

SEND  FOR  THEM. 


Plant  of  Chicago  &  Milwaukee  Electric  Railway. 

Uses  "Arnold  System"  and  Arnold  Hagnetic  Clutches. 

Entire  Road  Designed  and  Built  by  Us. 


Plant  of  Chicago  Great  Western  R.  R.  Shops  at  Oelwein,  la. 

Designed  and  Built  Complete  with  the  Electrical  Equipment  and  Heating  System 

by  the  ARNOLD  COMPANY. 


"Aroold  System," 
Chicago  Board  of  Trade. 


Plant  of  Imperial  Co.,  St.  Louis,  no. 

Built  Complete  by  the  Arnold  Company. 

L'ses  "Arnold  System"  and  Arnold  Magnetic  Clutches. 

Arnold  Electric  Power  Station  Co., 

Engineers  and  Contractors, 
Suite  1540  Marquette  Bldg.,       CHICAGO. 


Arnold  Hagnetic  Clutch. 

WE  BUILD 
THE 

ARNOLD 
MAGNETIC 

CLUTCH. 


IF  YOU 

ARE  ABOUT 

TO  BUILD  A 

POWER  PLANT 

OR  AN 

ELECTRIC 

ROAD 

LET  US 

SUBMIT 

A 

PROPOSITION 


WE  FURNISH 

THE   PARTS   OF 

THE 

"ARNOLD  SYSTEM" 

CONNECTING 

ANY   MAKE   OF 

ENGINES  AND 

GENERATORS. 


"£    I 

-      Baa.'  3"" •'  ">■  is?  HmJI 


"Arnold  System," 
Chicago  Electric  Traction  Co. 
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I 

: 


CONSTANTLY  WIDENING  FIELD 
OF   APPLICATION. 


Type  "C"  Motor  Driving  Shafting. 


Westinghouse  Electric 

&  Manufacturing  Co., 


Pittsburg,  Pa. 


i 


All  Principal  Cities  in  U.  S.  and  Canada. 


! 

f 


i 
I 


Incandescent 


Lamps. 


Sawyer-Man  Electric  Co., 


All  Supply  Dealers. 


Allegheny,  Pa. 
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1  Fort  Wayne  electric  works 


(INCORPORATED) 


MANUFACTURERS  OF 


"WOOD"  SYSTEMS 
FOR  LIGHT  AND  POWER. 


Renowned  for  Efficiency,  Reliability, 
Simplicity,  Superior  Design, 
Construction  and  Finish. 


No    jo  Arc  Dynamo. 


Belt-Driven  Generator. 


<1> 


COMPLETE   APPARATUS  FOR 

ARC,    DIRECT-CURRENT 

INCANDESCENT 

AND 

ALTERNATING  INCANDESCENT 

LIGHTING. 

ALSO  FOR  POWER  TRANSMISSION, 

EITHER  BY 

DIRECT  OR  ALTERNATING 

CURRENT  CIRCUITS. 


Low- Frequency  Alternator. 


Focusing  Lamp  with  Ceiling  Suspen- 
sion Cut-Oat  Installed. 


ARC  LAMPS, 

OPEN  AND  ENCLOSED, 

FOR 

SERIES,   CONSTANT  POTENTIAL, 

DIRECT  OR 

ALTERNATING  CURRENT 

CIRCUITS. 


No.  9B  Arc  Dynamo. 


Our    Bulletins    Give    Details.       Secure   one    of    Our    Souvenirs    and    Book    of    Illustrations. 
CHICAGO  OFFICE:     623    MARQUETTE   BUILDING. 

MAIN   OFFICE  AND   FACTORY:        FORT    WAYNE,    INDIANA,    U.    S.    A. 


*♦♦«* 
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Meisttr's  Angular 

ing  Machine. 


Gest>lnns 
Steel. 


.^J    c     ' 

..Irs.. 
Allpntown. 
Pi. 

■j,»i«;  r-„  •y 

JARS. 

the  ELECTRIC  CORD  TIP. 

WIRE  COUPLIN6S1      Free  samples  and  net  price  sent  on  application. 

Order  from  us  or  through  your  supp 

BURT  &  TO  BEY,  new  Bedford,  mass. 


5ILCHRIST  JAR  CO., 

PHILADELPHIA.  PA. 


BWBmffroWnHH 


WHAT  HAVE  YOU  TO  MaKE? 
Prices   Ret 

SPIES  A.  COMPANY, 

*,  v ...i  Buren  St  ,  Chicago.  III. 


JAMES  J.  MURRAY  &  CO., 

Trenton  Avenue.  Culvert 
and  Waterloo  Streets, 

PHILADELPHIA,  PA. 

\\v  manufacture  Arc  mid  [noaude 

i  1  >pal, 
Large 
Prompt  Shipment. 


VULCANIZED  FIBRE 

Highest  grades  (or  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington, 


BIG    STOCK 

IN 

CHICAGO! 

DIRECT-CURRENT 
HOLTZER-CABOT 

FANS 

110  AND  SOO  VOLTS, 
LAMINATED  FIELDS, 
CARBON  BRUSHES, 
SELF-OILING  BEARINGS. 

These  Fans  Made 

IN  BOTH 

Desk  and  Bracket  Styles. 

SEND  FOR  CATALOG 
OF  FULL  LINE  OP  FANS. 

HOLTZER-CABOT  ELEC.  CO., 

397  Dearborn  St..  CHICAGO.  ILL. 


JEWELL 


Standard  Instruments, 

Best  in  the  World. 

Mili-Ammeters.   Ammeters. 
Mili-Voltmeters.   Voltmeters. 

IN 

SWITCHBOARD  and  PORTABLE  STYLES. 

Send  for  Descriptive  Price  List  for  Year  1900. 

Jewell  Electrical  Instrument  Company, 

203  Pontiac  Bldg.,  CHICACO,  ILL.,  U.  S.  A. 


BAtB25XXJ&95££dSJS4£i  A&fe&jc^B&dB&feftAg 

ii  Black  Diamond  File  Worksu 

«, 
«, 
,4, 
4, 
4, 
4, 
4, 
4, 

2A  OIJJB  I.IIDDN  ARK  ON  8A1.K  IN  KTEBV   l.I.A  I>1N«,   HABDWABE  L 
4,  STORE  IN  THE  UNITED  STATES  AND  CANADA.  £*A 

I  G.  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA,   PA.  jj 


Draft  without 
a  Chimney 


can  be  produced  by  a  fan  of 
the  relative  size  shown  below. 

MECHANICAL  DRAFT  REDUCES  COST 
Burns  Cheap  Fuel.  Increase!  Boiler  Output. 


B.  F.  Sturtevant  Co.  Boston 

New  York        Philadelphia        Chicago        London 


$3  per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY   SATURDAY. 


10  cents  per  Copy. 
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No.  22 


SI  MP  LEX    WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r  ShixsohGENT'    SimPlex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


Electric   Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  rsS^S: 


>lON/> 


1889— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893- World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  W  Wires. 
THE  OKONITE  CO.,  Ltd. 

253  Broadway,  New  York, 


Wlllird  I.  Candee. 
H.  Durant  Cheever, 


-  Managers. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins,  Secy. 


MORE 

'Crownlail  Bonds 

Arc  In    use  thun   all   other   styles   of  Rail   Bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

rerican  Steel  k  Wire  Co, 

The  Rookery,  CHICAGO,  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND   FIRE    ALART1    CABLES. 

All  Wires  are  tested  at  Factory.  JOSBSBOBO,  ISB. 


2,000  IN  USE. 


Bipolar   and  Multipolar  Mo- 
tors from  hi  to  50  horse  power. 
I  Dynamos  from  10  lights  to  700. 
We  sell  or  rent.    Good  profit, 
for  agents.    The  Hobart  Elec.  Mtg.  Co.,  Troy,  Ohio, 


C.  Sf>.    SPWTDOHF1, 

X-Ray  Colli,      ^BHgrngana|d>    Medical  Colli 

r"ePl""colls.   aPHH»™»™P     Spark  Coll. 

17-37  Yande  water  St.,  New  Tort. 


GENUINE  SWEDISH 
COAL-  GRAIN 


eSv 


Es56£ 


55§£ 


5m£!£ 


WESTLIN  Electrical  In$uMnen«  Co., 

*--*    — m^^^b  __. iir:n: e«i        wrTir.nt/      XT      T        TT     C      A 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Illuminated  Dial 
Station  Instruments 


These  ioBtromentg  are 
based  upon  the  same  gen- 
eral principle  and  are  just 
aa  accurate  as  onr  regular 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  but  are  much 
larger,  and  the  working 
parts  are  inclosed  in  a 
neatly  designed,  dust-proof 
cast-iron  case  which  effect- 
ively shields  the  instru- 
ments from  disturbing  in- 
fluences of  external  mag- 
netic fields. 

BERIJ>'— European  Wejton 
Electrical  Instrument  Co.,  Kit- 


"PHONO  =  ELECTRIC  " 

WIRE  lTS 


Tough. 

Has  high  tensile  strength, 
elastic  limit  and  great  duc- 
tility. Does  not  break  at 
kinks,  joints  or  scratches.  The 
best  wire  to  use  where  safe, 
durable  and  permanent  con- 
struction is  required. 


fPhono-Electric" 


BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


WRITE  FOR  BOOKLET. 


PLATINUM 


We  pay  sis.oo  pe 


Old  incandescent   lamp 

■•'.■■■■,  a  ml  ■■'.  v  for  su 


GOLDSMITH   BROS.,  63  and  65  Washington  Street.  Chicago. 

Refiners  and  Assayers.  '  Works.  98th  ana  Throop  Sii 


Standard  Underground  CableCo. 


542  The  Rookery, 
Chicago. 


Westlnghouse  Bldg.,        56  Liberty  St., 
Pittsburg,  New  York  City. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg.. 
Philadelphia,  Pa, 


Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Babber  Covered  Wires  and  Cables. 


ist. 


SPEER  CARBON  CO. 


St.  Marys,  Pa. 

Motor  and  Generator  Brushes  of  all  kinds. 

Send  for  Sample,  and  Prices. 


Weston  Standard    Illuminated 

Dial  Potential  Indicator, 

Style  B. 

i  Western  Electrician  whenwruluc  for  pa 


Weston  Standard 


Portable  Direct  Beading 
Voltmeters  and  lMillivolt- 
meterK.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Ciroults. 

Our  portable  Instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi -Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  u*e. 

Loadon- -Ellioti  Bros,,  No. 
101  St.  Martins  Lane 


tPHOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
!    GLOBES,  SHADES,  Etc. 

(SEND    FOR  A  COPY  OF  OUR   NEW  AND 
LATEST    CATALOGUE. 

I  Pittsburgh.    New  York.    Chicago. 


^ica^eltnscorr,,, 

LEATHER  CSS&    MILL 
BELTING  ^  >  SUPPLIES 


DYNAMO 
BELTING. 

The  production  of  our  Dyn&iM 
brand  of  leather  belting  Is  the  re- 
sult of  patientlnqulryandcarefHl 
study  of  the  requirement!  of  the 
different  machines  used  under  aH 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Belt- 
ing always  state  the  system  used. 


OFIIt'    WO  M(  [III*, 

67-69SOUTM    CAnAL    S1IIIFI 

CHICAGO  ILL 

HEWQHLEANS  57  l0U»E  '    '  ' 


Jueen  $c 

1013  Chestnut  St.,  ¥ 


Co., 


480  M0N0N  BLDG.,  CHICAGO. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
rocus Tubes,  Induction  Coils. 


!M.  1:  R. 


National 

India 

Rubber  Co.'s 

RUBBER  COVERED 
WIRES  AND   CABLES. 

OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO.. 


Mo.  I  Broadway, 
NEW  YORK,  N.  Y. 

.afad-tra..    COMPOUND    PRISM    GLOBES    AND  SHADES,    Oaaraa.eed.ogl* 

"Maximum  Light,    Complete  Diffusion. 

Minimum  Glare." 
For  directing  and  diiruslnc  all  kinds  of  light. 
Send  lor  catalogues  and  pamphlets. 


WESTERN"  ELECTRICIAN 
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•RITAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED  1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and   other  ELECTRIC; 
APPARATUS  which  have  earned  for  us  the  reputation  of 

BEST    OIM     EARTH 

We  own  the  GOOD-WILL,  NAME,  COPYRIGHTS,  TRADE  MARKS,  PATENT 
(No.  288881)  and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO., 
and  propose  to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability   may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    M.    BUNNE 


&    OO 


■  9 


MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph.  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries.  Insulated  Wires  and  Line  Equipment, 


NEAR  GENERAL  POST  OFFICE,  NEW    YORK. 

Catalogues  sent  free  on  application.  GET  OUR  SPECIAL  PRICES. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 

DIEHL  ELECTRIC  FANS. 


IIM     USE     TH 


UOHOUT    TH! 


WOR 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


e^i 


Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  byU.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  Injunction. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT.  N.  J. 


SHOW  ROOMS 


(  NEW  YORK,  561-563  Broadway. 

1  CHICAGO,  192-194  Van  Buren  St. 

I  BOSTON,  128-132  Essex  St. 

(  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  -genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tracte 
mark  "ELECTRA." 


UNEQUALLED  IN  QUALIT 
AND    EFFICIENCY 


HUGO  REISINGERi  broadway  NEW  YORK. 


All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


£•**•***•****♦*£**!**»•****•***•**•*••**••****•**••*•**•*** 


1$ 
II 


II 
II 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 


WM, 


The  latest  in  this  line  is  the 
"NEW  STYLE"  made  fay 

T.  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 


Western  Representatives:  J.  B.  McKeagae  Co.,  324  Dearborn  St.,  Chicago. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


PARTNERSHIP     Dl 


rME\A/    RIRIVI, 


VARNEY  ELECTRICAL  SUPPLY  CO. 


NOTI 


.-  I IVI  F»0  RT  A IM " 


The  electrical  trade,  and  particularly  buyers  in  the  West  and  Southwest,  will  "be  interested  to  know  that  the  firm  of  Varney  &  McOuat  of  Indianapolis,  Ind.,  has  recently  dissolved  partnership 
and  the  senior  member  of  the  institution,  G.  E.  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Yarnev  Electrical  Supply  Co.  The  new  concern  has  opened  a  large  and 
handsome  store  at  235  S.  Meridian  St.,  Indianapolis,  Ind.,  where  a  large  stock  of  the  standard  electrical  staples  and  novelties  will  be  carried.  To  give  the  buying  public  a  good  idea  of  the  facilities 
of  the  new  Varney  Electrical  Supply  Co.,  it  may  be  said  that  the  new  store  is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  impressed  upon  the  trade,  as  it 
realizes  the  importaaceof  bemg  fully  prepared  at  all  times  to  make  quicK  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stock.  The  trade  will  be  further  interested  to  know 
that  the  Varney,  Electrical  Supply  Co.  starts  with  a  minimum  at  the  present  .time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies, 
to  say  nothing  of  telephone  goods  of  all  sorts,  the  company  wishes  it  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  the 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the 'company,  F.  O.  Rusling,  who  brings  to  the  company  an  experience  of  18  years. 
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Partz  Acid  Gravity  Battery. 


No.  3. 


Partz 

Sulpho-Ghromic 

Salt. 


Dissolved  In  water  makes  a  standard 
Electropolon  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  .make 
It.    No  handling  of  liquid  acids. 
Jar,  6  In.  x  8  Id. 
E.M.  F.,  1.9  TO  2  VOLTS.  PRICE,  2-LB.  JAR,  75  CTS. 

Current  on  Short  Circuit,  i  to  2  Amperes.  Economy    Safety 

PRICE  $1.50   PER  CELL.  Efficiency'. 

IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  In  a  Partz.  When  th )  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled;  feeding  It  with  a  little  Sulpho-Chromlc  Salt  will 
again  and  again  restore  Its  usefulness. 

SEND  FOR  FREE  CATALOGUE. 

THE  S,  S.  WHITE  DENTA1  MFG.  CO., 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago,  Brooklyn,  Atlanta,  Rochester,  Berlin,  Buenos  Ayres, St.  Petersburg. 


GEORGE  WASHINGTON 


Electrified  the  nations  and  made  his  opponents 


take  to 


THE  WOODS 


GEORGE  DEWEY 

Electrified  the  world  by  making  the  enemy 


THE  WOODS 


THE  WHOLE  WORLD 


Is  electrified  by  the  wonderful  merit  and 
popularity  of 


THE  WOODS 
MOTOR  VEHICLE 


FDFF    Write  or  send  for  Illustrated  Automobile  Catalogue  In  colors,  with 
rt\.Cd    descriptions,  prices,  etc;  or  better  still,  CALL  ON  US. 


Gratuitous  Instruction  given  purchasers 
of  our  Automobiles 


WOODS  MOTOR 
VEHICLE  COMPANY 


545  to  S49  Wabash  Avenue,  Chicago. 
Vanderbilt  Avenue  and  44th  Street,  New  York. 
i4  King  Street,  Toronto,  Ont.,  Canada. 


"ELECTRIC  AUTOMOBILES,  fr*.  l^T^&XJ^.*- 


■225SS22XXS 

There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAW. 


Tl  3C 


Authorized  Manufacturers  of  the 
LEXIBLE    1-UE 


Wl  Rl 


The  India-Rubber  and   Gutta-Percha  Insulating  Co., 


\i 


J.  W.  CODFREY,  Manager  Sales, 

15  Cortlandt  Street,  NEW  YORK 


MAIN  OFFICE,  Clenwood  Works, 

VOIMK 


.   Y\ 


(10923) 
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DIRECT-CURRENT 

DESKu 
CEILING 

FANS. 


Cut  or  13-inch,  1 10- V,  Desk  Fan,  Open  Field  Type  with 
polished  brasi  hoods  ami  Aeld  ioverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 

THE  FOLLOWING  SUPPLY  HOUSES 

1.  Stanley  A  Patterson,  32-84  Fran  kfort  St.,  Xfw  Tort ,  M.  V . 

2.  Western  Electrical  Supply  Co..  10-12  North  oth  St.,  St.  Louis,  Mo. 

3.  Illinois  Electric  Co., »39  Madison  St.,  Chicago, IU. 

4.  Vallee  Bros.  A  Co.,  025  Arch  St.,  Philadelphia,  Pa. 

5.  frank  H.  Stewart  A  Co.,  35  North  7th  St.,  Philadelphia,  Pa. 

6.  Electric  Snpply  A  Mrs.  Co-  62  Public  Square,  Cleveland,  Ohio. 

7.  The' De-rere  Electric  Co.,  430  Plum  St.,  Cincinnati,  O.  '"*' 

8.  Dombleday- Hill  Electric  Co.,  535  Wood  St.,  Pittsbure,  Pa. 


Cut  one-Inch  Wall  Fan,  same  finish  as  12-lnch  and  having  a 
swivel  joint.  By  simply  turning  a  handle  this  Fan  can  he  ad- 
justed to  blow  air  up,  down  or  on  either  side. 

ABE  AGENTS  FOB  PEEBLESS  FASTS: 

9.   Julius  Andrae  A  Sons  Co.,  225  W.  Water  St.,  Milwaukee,  Wis. 
10     H,  S.  Sands  El.  A  Mffe.  Co..  1153  Market  Street,  Wheeling,  W.Va. 

11.  Electric  Snpply  A  Const.  Co.,  80  E.  Gay  St.,  Columbus.  O. 

12.  Tarney  A  MeOuat,  125  S.  Meridian  St.,  Indianapolis.  Ind. 

13.  W.  G.  Nagel  A  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  III. 

15.  Eieet.  Sup.  A  En«.  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U,  S.  A. 

Manufactures  PEERLESS  Dlr.ct-Curr.nt  Desk  and  Galling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


r 


NOTICE. 


We  beg  to  inform  you  that  the  undersigned  has  succeeded  to  the  business  of 
Variey  &  MeOuat,  Indianapolis,  and  will  continue  the  business  at  the  pres- 
ent location. 

raving  increased  our  stock  and  added  many  new  features,  we  are  in  a  better 
position  to  care  for  our  trade,  and  with  reasonable  figures,  unequaled  railroad 
facilities,  ample  shipping  force  and  central  location,  we  are  of  the  opinion  that 
you,  could  not  do  better  than  favor  us  with  a  portion  of  your  valued  business. 

Having  our  own  factory  located  near  this  city  for  the  manufacture  of  cross 
arms,  pins  and  brackets,  we  are  enabled  to  name  best  market  figures,  and  in 
carload  lots  we  shall  be  pleased  to  name  special  figures  which  we  know  cannot 
fail  to  prove  attractive. 

~~  Thanking  you  for  your  past  patronage,  and  trusting  that  we  may  be  favored 
with  a  large  portion  of  your  future  business,  we  remain, 
Very  truly  yours, 


,        . 3ERT    I—    IVI< 

Successor  to  VARNEY  &  McOUAT, 

ELECTRICAL  SUPPLIES, 

INDIANAPOLIS,  INDIANA. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
^^^  any  system  of  incandescent  elec- 
^^v  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 


Convex,  reflecting  slightly  be- 
f  low  the  horizontal  in  all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 

GET  OCR  PRICES. 


American    Reflector    &    Lighting    Co., 

27  I  -273  FRANKLIN  STREET,  CH ICACO. 


^**.m.k..h.*.;..h..:..w*.H";*-w 


t 


Central  Electric  Company, 


■r 

-:• 
-;- 
* 


^ow/> 


General  Western  Agents, 


vLOW/> 


TRADE      MARK. 


TRADE      MARK; 


264,  266,  268,  270  Fifth  Avenue,  Chicago. 


i 
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CLING- 
SURFAGE. 

We  guarantee  these  results 
from  Cling  -  Surface  : 

Slipping  stopped. 

Belts  made  pliable  and  elas- 
tic. 

Power  increased  at  least  1 5  . 

Belts  will  run  easy  or  slack. 


ASK  US  FORTHEONLY  BOOK- 
LET OF  SLACK  BELTS  YOU 
EVER  SAW. 


Rockland,  Mb.,  February  22, 1900. 
Clintf-Hm-raoe  Mfg.  Co.,  New  England  Branch,  Huston. 

Gi  mtlkmrw:— These  two  iota,  belfa  have  been  treated  with  CTtag-Sur- 
race  Tor  some  ffima  They  run  this  way  all  the  time.  The  load  sometimes 
jumps  from  zero  to  full  Nad.  yet  there  is  do  slip. 

ROl   8  I.AM..  TllnMASTON  &  OAMIiRN  St.  RV.CO. 


Cling-Surface  Mfg.  Co., 

177-182  Virginia  St.,  BUFFALO,  N.Y. 

Chicago,   St.   Louis,  New   York, 
Boston,  New  Orleans. 


Mound  City,  Mo.,  March  5, 1900. 
CI  ins-  Surface  Mfg.  Co. 

Gentlemen:— Have  used  Cling-Surface  four  months.  It  has  stopped  all 
slipping.  Belts  10  in..  30-ft.  centers,  run  with  22-ta.  sag.  yet  carry  full  load,  are 
pliable  and  in  line  condition.  Used  to  run  very  tight.  We  highly  recommend 
Cling-Surface.  -        Mound  City  Elec.  Lt.  &  Telephone  Co. 


AnchorH(TcLATel.Pole). 

Smith.  Philip. 
Annunciators. 

Central  ElectrlcCo. 

Electric  Appliance  Co. 

Manhattan  Elec.  Sunplv  Co. 

Partrlck,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Kai.11  ps. 

Belden-barwill  El.  A  Mf.  Co. 

Centra!  Electric  Co 

Ft,  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Babbitt  Net'l  mid  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Burnley  Battery  A  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Federal  Battery  Co. 

Gilchrist  .Tar  Co, 

Gordon  Battery  Co. 
t  Leclanche  Battery  Co.,  The. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White.  S.  S-.  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 
.  Manhattan  Elec.  Supply  Co. 

Partrlck,  Carter  A  Wilklns. 
-Western  Electric  Co.  ■ 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllmr-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

ShuHz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 

It  lOM  ITS. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books, Electrical. 

Electrician  Publlsnlng  Co. 
Braslies. 

Becker  Bros. 

Central  Electric.  Co. 

General  Electrical  Repair  Co. 

Bobart  Elec,  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 
Burglar  Alarms. 

Huehel  A  Manger. 

Manhattan  Klec.  Supply  Co. 

Partrlck,  Carter  A  Wllkins. 

Western  Elect.  Supply  Co. 
Cables  (See Insulated- Wires.) 
Cables,  Electric  (See  Insu- 
lated u  in-s>,Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Inc.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 
Carbons.Polnts&'Plates 

( vm  nil  Electric  <'o. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Klec.  Supply  Co. 

National  Carbon  Co. 

Relsinger,  Hugo. 

Speer  Carbon  Co. 

United  states  carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 
Cement. 

Major's  Cement. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  A  Mf*.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'g  Co. 
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Coils  and  Magnets. 

Northwestern  Elec.  Mfg.  Co. 

Splltdorf,  C.  P. 

"Varipy  nailer  Magnet  Co. 
Coloring,  Lamp. 

Vitro  Chrome  Chemical  Co. 
Compound. 

Dearborn  Drug  ACbem.Wks. 

Littre,  O.C.,  Pulley  Coat'g  Co. 

McLennanACo.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

American  Elec.  Fuse  Co. 

Burt  A  Tobey, 

Maxsiadt,  F.  W.,  Mfg.  Co. 

Mclntire  Co.,  Then. 
Construction  A  Repairs. 

Tiecker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Light  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghonseElec.A  Mfg.Co. 
Copper  Wires. 
'  American  Electrical  Works. 

American  Steel  A  Wire  C». 

Bridgeport  Brass'Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Under grotrad-C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond, 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 
,  Central  Mfg.  Co. 

Tndpls.  Arm,  Brack.  A  Pin  Co. 

Leavltt,  R.  H. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Ktc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat,  Robert  L. 

Meyrowltz,  E.  B. 

Palste  Co.,  H.  T. 

Siemens  A  Halske  Electric  Co, 
of  America. 

Varney  Elec.  Supply  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynamos  and  Motors. 

Central  Electric  Co. 

Chicago  Motor  and  Dyn.  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Schureman  A  Hayden, 


Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Star  Dynamo  Works. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co, 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elec.  Bleating  Devices. 

Simplex  Electrical  Co. 
Electric  Kail  ways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  Appliance  Co.    v 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro -Plating  Maeh'y. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 
Engines,  Gas. 

Marlnette»Iron  Wks,  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Bates  A  Bro.,  D.  L. 
■  Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
Fuller  Co.,  The, 
General  Electric  Co. 
General  Inc.  Arc  Light,  Co. 
Holtzer-Cabot  Elec.  Co. 
Paragon  Fan  Motor  Co. 
Roth  Bros.  A  Co. 
.Siemens  A  Halske  ElectrlcCo. 

of  America. 
Specialty  Mfg.  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  A  H. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

Chase-Shawmut  Co. 

Maxstadt,  F.  W.,  Mfg.  Co. 

Mclntire  Co.,  The  C. 
Fuse  "Wire. 

American  Elec  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.Co. 

Electric  Appliance  Co. 

Maxstadt,  F.  W.,  Mfg.  Co. 

Mclntire  Co.,  The  C. 

Western  Elect.  Supply  Co.     ' 
Gas  Lighting.  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co.    - 

General  Electric  Co. 

Hodge- Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat.  Robert  L. 

Mlanus  Electric  Co. 

Partrick,  Carter  A  Wilklns. 

Varney  Elec.  Supply  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holopbane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov*nors,  Water  "Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties.    ■ 

Besly  A  Co.  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 
'    Vo'ught,  M.  I.    "  '■  "    * 

Ice  Receptacles. 

Major,  A. 
Insulators   and  Insulat- 
<    ing  Materials. 
.    Akron  Smoking  Pipe  Co. 

■  Bowers  Manufacturing  Co. 
1    Central  Electric  Co. 

,    Chicago  Edison  Co. 
Eagle  Paint  A  Varnish  Wks, 

■  Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 

'    Illinois  Insulated  Wire* Co. 
I    Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlle  Co., The. 

Palste  Co.,  H.  T. 

Partrick,  Carter  A  Wilklns. 

■  Peru  Elec.  Mfg.  Co. 

1    Phillips  Insulated  Wire  Co. 
I    Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
I   Sterling  Varnish  Co. 
,    Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co.       , 
I   Western  Electric  Co. 
,   Western  Elect.  Supply  Co. 
'   Westinghouse  El.  A  Mfg.  Co. 
Insulated      'Wires     and 
1    Cables -Magnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

■Electric  Appliance  Co; 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

India  Rubber  A  Guttapercha 
Insulating  Co. 

McDermld  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  WlreCo. 

Northwestern  Elec.  Mfg.  Co. 

OkonlteCo.,  The. 

Partrlck,  Carter  &  Wilklns. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co, 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  A  re  Light  Co. 
Lamps,  Incandescent. 

Central  Electric  Co.  \\ 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co, 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 


Shelby  Electric  Co.     * 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters* 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Daniels  Company. 
.   General  Electric  Co. 

Westinghouse  El.  A  Mfg,  Co. 
Linemen's  Climbers. 

Klein  A  Son.  Mathias. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L, 

Stilwell-Bierce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 
;  Crocker- Wheeler  Company; 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  SonsJJas.L. 
Patent  Attorneys. 
..Hamlin,  Geo.  R.  . 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Uesly  A  Co.,  Chas.  H., 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt[ West.  Sm.  and  RefiningCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb,A  Co.  - 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C.  > 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  CO." 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  s.  Morgan.     ■     • 
Pnlleys, 
,   Link  Belt  Machinery  Co. 

Rockwdod  Sales  Dept. ' 

Smith  Co.,  S.  Morgan, 
Refiners. 

Gt.  West.  Sm.  and  ReflnlngCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Be  -Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

McOuat,  Robert  L. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  ArC'Lt.  Co. 

Iron  Clad  Resistance  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Maeh'y. 

Gregory  Klectreic  Co.      . 

Hodge- Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co, 
Shades.  \ 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Manufacturing  Co.- 


Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 
.  Holtzer-Cabot  Elec.  Co. 

Keelyn,  J.  E. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,D.A.,Tel.AEl.Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McDermid  Mfg.Co. 

Mianus  Electric  Co. 

North  Electric  Co. 

Peerless  Elec.  Telephone  Co. 

R   1.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Strom  berg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Therlen  Tool  Works. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son,  Mathias. 

Melster  A  Co.,  C. 

Therien  Tool  Works. 
Transformers. 

Crocker-  Wheeler  Company. 

Ft.  Wayne  Elec.i  yVorks,  Inc. 

General  ElectrlcCo. 

Gregory  ElectrlcCo. 

Siemens  A  HalskeElectrlc  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec'  A  Specialty  C<5. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

Genera]  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
T11  rliiiictV  Wafer  Wheels. 

Leffel.A  Co.,  Jas. 

Smith  Co:,  S.  Morgan. 

Stllwell-Hlerce  Smlth-Valle. 
Universities. 

Harvard  University. 

Rose  Polytechnic  Institute. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Cndergrpund  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Wood  work, Electrical. 

Bissell  Co.,  The  F. 

Noblett,  E.  J. 
X.Ray  Outfits. 

Queen  A  Co. 

SpUtdorf ,  C.  F. 
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Pole  Arrester  iron  cover,  showing  lid 
removed.  It  la  necessary  to  loosen  but 
one  thumb-screw  to  remove  lid.  This  Ar- 
rester weight)  but  IS  lbs.  oomplete. 


NA/MEIM  YOU  F»UT  UF 

A  LIGHTNING  ARRESTER,  IT  SHOULD  BE  DONE  WITH  THE  CONFIDENCE  THAT  IT  IS 
GOING  TO  GIVE  YOU  THE  OREATEST  POSSIBLE  PROTECTION,  AND  IS  NOT  DESTINED 
TO  KEEP  THE  REPAIR  WAGON  BUSY. 

Carton  Lightning  Arresters 

ARE  CHEAP  IN  PRICE  ONLY— THEY  ASSURE  YOU  THE  CONFIDENCE  nENTIONED 
ABOVE,  AND  IF  YOU  WILL  WRITE  US  YOUR  REQUIREnENTS  WE  WILL  GIVE  YOU 
FURTHER  INFORMATION. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


NOW 


Desk  and  Ceiling  Fans,  1900  Models. 

gftfS«      THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 

Eastern  Office  and  Warehouse,  136  Liberty  Street,  New  York  City. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor, 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and -upward. 

ATTRACTIVE. 


EFFICIENT. 

No  plumber  is  required  to  Install  this 
Fan,  as  garden  hose  can  he  used  for 
supply  and  waste. 

Weight,  Boxed,  1 5  lbs. 

List  Price,  $7.50. 


Siemens  &  Halske  Electric 

■■  ■  -    — ^ —  ■  ■■■  ■■■         ■■—  i  ——a 

Go.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,    .  Cincinnati,       Denver,       New  York, 
Philadelphia,       St.  Louis,       San  Francisco. 


FAN 
MOTORS 


FOR 


1900. 


CATALOGUE 
READY. 


Made  for  no,   220  and  500  volts. 
12-inch  and  16-inch  Fans  in  Both  Desk  and  Bracket  Style- 


Repeated  tests  have  shown   that  these  fans 
are  the  most  efficient  on  the  market:::::::::::: 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

rlANUPACTURBRS  AND  DEALERS, 

Electric  Light  and  Power  Apparatus, 

Arc  and  Incandescent  Lamps,  Wire,  Cable, 

Telegraph,  Station  and  Measuring  Instrument*, 
Electric  Light  and  Qeneral  Supplies. 

LONDON,  ANTWERP,  PARIS, 

Bridge  Chambers,  171  Queen  ja  Rue  Boudewynt.  4t  Avenfss  do  BreteoM. 

Victoria  St.,  B.  C, 
and  North  Woolwich,  E.  St.  Louts  Office,  Security  Building,  St.  Louis,  Mo. 

American  Electric  Company,  Northwestern  Agents,  St.  Paul,  (linn. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

ALTERNATING-CURRENT 
LIGHTNING  ARRESTERS 


i 


4- 
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4- 

J 

4- 

+ 
4- 
4- 


MAY  BE  DEPENDED  UPON  IN 
A  CRISIS. 


WRITE    FOR    PAMPHLET. 


FOR  STATIONS. 


GENERAL  OFFICE,  SCHENECTADY,  N.  Y. 


Sales  Offices  in  All  Large  Cities. 


.•..'..'..'..•.."..*..". 


Chicago  Office,  Monadnock  Bldg.   | 

* 

..M..4 


IN 


a 


AIR  PROPELLORS 


M 


We 

Have  Set 
a  New 
Standard, 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich., U.S.A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London,  Ens-Wm.  Key,  11  Queen  Victoria 

St.,  E.  C. 
Paris,  France— E.    H.    Cadlot,    12   Rue   St. 

Georges. 
Glasgow,     Scotland-Wm.      Key,      Central 

Chambers,  109  Hope  St. 
Yokohama,  Japan— Bngnnll  &  nilles. 
New  York— Western  Electric  Co. 
Washington— National  Electric  Supply  Co. 
Wllmlngton-Garrett,  Millet  &  Co. 


Deuvcr— Tuos.  H.  Smith;  flendrie  &  Bolt- 
uofT. 

Los    Angeles— Western    Electric   Works. 

Minneapolis— Roberts  Heating  &  Vent.  Co. 

Milwaukee— Geo.  P.  Robn. 

Chicago— Western  Electric  Co.;  Central 
Electric  Co.;  Kohler  Bros. 

St.  Louis— Western  Electrical  Supply  Co. 

Boston— Smith  &  Anthony. 

South  Bend,  Ind.— MlUer-Knoblock  Co. 

Peck-Hammond  Co..  Cincinnati,  O.,  Gen- 
eral Southern  Agents. 


Waper  Electric  Mfg.  Go.'s 

SELF-STARTING,    SINGLE- 
PHASE  A.  C.   MOTORS.... 


10-horsepowcr  slnglc-pbase  motor,  one-twelfth  actual  size. 
SEND    FOR    BULLETINS    "Z    24,    26,    32    and    35." 

General OfTicesand  Factory, St.  Louis,  Mo., U.S.  A. 

BRANCH  OFFICES: 

NEW  YORK.  Havemeyer  Bldg.  PHILADELPHIA,  1000  BetzBldg.  BOSTON,  620  Atlantic  Ave. 

CHICAGO,  1619  Marquette  Bldg.  BALTIMORE.  204  East  Lexington  SI. 

ATLANTA,  GA  .  1002  ENGLISH. AMERICAN  BUILDING-  R.  I.  RUSSELL. 

SAN  FRANCISCO,  120  Sutter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT.  Havemeyer  Bldg..  New  York  City. 
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Dearborn 


Drue    and    Chemical    Works, 
Laboratories— Water    Chemists. 
Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

IO,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  31,  32  and  33  RIALTO    BUILDING.   CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  PaUadio  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  C0L0RV  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 


Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 
ESCANABA,  MICH. 
MA50NVIILE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


TIES. 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Tlir    I  MDPrrCT    AWn     DCCT    In  tne  world  Is  claimed  of  the 

Hit  LAHlitOl   AHU  DtOl  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 


Wo  mf*Vz&  *ta«s  dbwby  ^vteivi. 


Write  *or  prloesi 


CEDAR    POLES 


50   TT.  to     100  FT.     A      SPECIALTY 
PILINC&      BRIDGE      TIMBERS 

CAR  MATERIAL         „      _,    _  „ 

JOHN  H. FOWLER     '"ViFlOTo'1  ° c 


Brady  Masl  Arns. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms, Pole  and 
SwtnglngHoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.—  Catalogue  and  Prices  fur- 
nished on  application. 


Indianapolis  Arm,  BracM  &  Pin  Co,, 

Successors  to  J.  B.  MACERS, 

MANUFACTURERS  OF 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office,  125  S.  Meridian  St.,      INDIANAPOLIS,  IND. 
FACTORY,  JAMESTOWN,  IND. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconning,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MC  NO  Ml  NEE.  MICH,    and      pofiTt-  A  N  D,  ODEBO  N. 
WHOLESALE  PRODUCERS 

JO-FOOT   TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR  POLES 

C.  H.  WORCESTER^  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stum  page  cut  and  sell  direct  to 
the  trade. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


FOR  ALL  OPEN-CIRCUIT  WORK 

Points  of  Superiority  Over 

All  Other  Types. 

In  successful  use  for  ten  years. 

S  tan  dard  high.    Prices  low. 

Send  for  descriptive  circular  and 
testimonials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE.  OHIO. 


Send  for  Circular  and 
Prices. 


3m 


°   ,"-    ■  JL_>         '■--I 


Manufactured  by 


] 


HARTWIG  &  MILLER, 


DETROIT,    MICH. 


189  BELL 

Binding  and  Adjusting 
Posts  Cannot  Turn. 
RELIABLE  RINCER. 

HUEBEL  &  MANGER, 

286  Graham  Street, 
BROOKLYN,  N.  Y. 


XAAhito    Cedar    Poles 

AND  STREET  RAILWAY  TIES. 

¥SS8$5N&  PEKBIZO  &  SONS,  Daggett,  Mich. 


The  Bossert  Electric  Construction  Go, 

o MANUFACTURERS  OF 0 

STEEL,  OUTLET  AJTD  JUNCTION  BOXES, 
•SWITCH  BOARDS,    PAN  EI,    BOARDS,    SWITCHES,  ETC* 

UTIO*.     NEW    YOlWfrC. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manuf .cturera  .ud  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  0.  B.  cars,  your  city,  in  any  quantity.   ^-WKITE  US. 


The  Tennent  Insulator  Pin  Go. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


MANUFACTURER  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  4S"Send  for  one. 

Mathias  Klein  &  SON, 

87-89  W.  VAN  BUREN  STREET.  CHICAOO.  ILI 


Tl  IMULVI 


PFOR  ALL  PURPOSES. 
Sorap  and  Native  Platinum  Purchased. 
BAKKR  A,  CO..  408-414  Slew  Jersey 

Railroad  Are.,  Xe^vark.  r¥.  J. 
Now  York  Office,  130  Liberty  street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  now*  m 

GENERATORS    1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
v^i-.»ji-ivj-i  ■  viiv    Spherical.   Steel.    Invertible.    Multipolar. 

MOTORS  -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 

nrriftcc  I  Northern  Engineering  Co.,    The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  EleotrlcaJ.  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B— R.  Electric  Co., 
UrrlUtOi  39  Cortlandt  St,,  New  York.  " 


St.  Paul,  Minn. 


San  Francisco.  CaL  Los  Angeles,  CaL 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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ANNOUNCEMENT! 


\A/P'  HAVE  been  appointed  agents 
for  the  celebrated  line  of  An- 
nunciators manufactured  by  Partrick, 
Carter  &  Wilkins,  Philadelphia.  Our 
Chicago  Depot  will  contain  a  full 
stock,  insuring  quick  shipments. 

NONE  BETTER  HIDE. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 


May  4,  1900.     F.  W.  Maxstadt  assigned  to  us  the  Full  patent  rights  under  the 

Original  Maxstadt  Patent 


-ON 


FUSES  and  FUSE  BLOCKS. 

We  are  the  only  manufacturers  who  can  make  the  genuine  patent  fuses  and  fuse 
blocks  under  this  assignment.     We  will  prosecute  all  infringers. 

BEWARE  OF  FRAUDS  AND  IMITATIONS. 


Our  prices  are  lower  than  ever. 


Catalogues  and  samples  on  application. 


AMERICAN  ELECTRIC  FUSE  CO. 


345-347  S.  Canal  Street, 


CHICAGO,  ILLINOIS. 


INDIA    O,   AMBE  R 


IFf 


IN   ANV   SHAPE    OR   PATTERN. 


EMPIRE  t    MIC 

INSULATED       ,m        COMPOUND 

-v    Cloths  antMtapers.        '■'li'*'  iineoualeu. 

Eu&encMiinsell&Co.11  Mica  Insulator  Co. 


PERFECT.^ 


INSULATOR 


BO.  Ii:  l.iki-Nt. 


A  COMMUTATOR  NECESSITY! 


GALAS' 


CDMAIOWOM)] 


60  CENTS  PER  STICK.      $5.00  PER  DOZEN. 
Upon  Receipt  ol  tblj  COUPON  we  will 

Send  FREE.  S.mpl.  Stlctt. 


I  Name  . . 
Address  . 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PKEVENT  CDTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator  you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers. 

909  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


General  Electric  Company's 

Inductonum  Sets  and  High  Frequency  Coils  are 
the  standard  X-ray  apparatus.  They  give  a  con- 
stant heavy  spark  and  have  the  highest  possible 
degree  of  insulatii  m. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


HAZARD  MANUFACTURING  CO., 

Wires  and  Gables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 
General  Offioi  and  Works,  New  York  Office,  Ciiiraoo  Office. 

Wllkcsbarre,  Pa.  50  Dey  St.  1201-2  Marquette  Bldg 


mpt     Shipments 
ELECTRICAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,   MO. 

We  guarantee  low  prices,  prompt  shipments  and  best   grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 

ungDUtence Telephone 227B.  70 1  Delaware  St.,  KANSAS  CITY,  MO. 


CARGENT  &  LUNDY, 

Engineers, 

II40    MONADNOCK    BLOCK,    CHICAGO. 
FREDERICK    SARGENT.  A.     D.    LUNDY. 

Motor  Starting  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  X.  J..  V.  S.  A. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  Increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  flarine 
and  Mechanical  Engineering. 

The  demand  fur  technically  trained  men  far  ex- 
ceeds the  supply.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "K,"  givlnp  prospectus  and 
special  terms,  American  School  of  Correspondence, 
Boston,  Miss. ,  U.  S.  A.  (Chartered  by  the  com- 
monwealth  01  Massachusetts), 


4/nj  qj  pAtdi 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


IT'S  AN  OPEN  QUESTION 


As  to  which  Arc   Lamp    is 
the  Best. 

Superior  points  of 

THE 
"BELDEN"  SYSTEM 

have  convinced  others — 

Investigation  might  con- 
vince you. 

Will  you  read  our  catalog, 
which  tells  what  an  Arc 
Lamp  should  be  and  what 
theBelden  is? 


Belden-Larwill  Electric  & 
Mfg.  Co., 

FT.  WAYNE,  IND. 
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NMNK  N.  PHILLIPS,  Pheiidcnt. 
•  .  H.  WAGENSCIL,  Tremupieii. 


EUGENE  F.  PHILLIPS, 

GENEBAL  MANAOER. 


E.  ROWLAND  PHILLIPS,  VlcE-pHE*. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

pnovmracE.  b.  1. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yobk  Stoke,  W.  J.  Watson,  26  Cortland t  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


CLARK  WIRE" 


*&MMmmt&®^ 


All  sizes  of 
,  S*randed  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
'*A  thoroughly  reliable  and  desirable  wire  In  every  respect." 

The  Clark  "wire  has  been  before  ihe  public  and  inuse  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


-63  Hampshire  Street, 

BOSTON,  MASS. 


P 


ATENTS. 


PAGE  &  DUMND, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENT8. 

Adams   Ex.  Bldg..  185  Dearborn  St., 

CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No,  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


The   Colorado   Incandescent   Lamp; 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  In  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


Chicago  Agent,  J.  W.  Brooks,  605  Plymouth  Bldg 


LAMPS  |7C 

CO.,  Owensboro,  Ky.  I     M    U 

Jks.  605  Plymouth  Bids.  ^*     *™  ^S^P* 


5  The  Fibre-Graphite  Commutator  Brush,  5 

f  (U.  S.  and  Foreign  Patents.)  MeCSSSHHHaSi     \ 


No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 

No  Shifting  of  Quadrant. 

80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

\       6156  Wakefield  St..  Germantown,  PHILADELPHIA. 


fIBRE-GRmnEj 
^COMMUTATOR  ^ 

,i brush'   /$' 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PaWTUCKET,  R.  I. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work, 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  reeulls  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREMENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


MANUFACTURERS 

BABBITr  METAL.  BAR.  WIRE  SOLDER. 

PIG  LEAD,  INGOT  COPPER.  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REF  NING  CO..  Chicago. 


Established  1893.        Incorporate  1897. 

0.  C.  LITTLES  ELECTRIC, 


PULLEY  COATING. 

The  only  coaling  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Pla'e  and  List  of  Jabbers. 
MANUFACTURED  BY 

0.  G.  Little  Pulley  Coating  Co.,  &!?.&. 


PERFECT 

Printing  Plates 

by  ever^y  process. 

DBS  IGNIN6  and 
-JLJ  S  TRATI N  G. 

Write  for  specimens. 


i%iuiiiEiiHsn 


•-345  DEARBORN  ST. 


ENGRAVED  ON  WOOD.' 


ALundellMotor 


rs  the  ideal  power  apparatus.  It  is 
so  perfectly  constructed  that  it  can 
be  used  to  operate  the  most  delicate 
mechanism  or  run  the  heaviest  ma- 
chinery.  It  has  the  highest  efficiency, 

is  absolutely  reliable  and  is  the  most  durable. 

The  superior  points  of  a  Lundell  motor  are  fully  described 

in  our  catalogue  No.  0358. 

COBBESPO.VDEHCE  IX  \  ITKII. 

SPRAGUE  EL.ECTRIC  COMPANY, 

General  Offices:  527-531  West  34th  St..  SEW  YOBK. 
CHICAGO:  Fisher  Bide-  BOSTON:  275  Devonshire  St. 


eH8*SKSK8«8><SK£<8KSK£<£<8*S><£S~8*8xS><8x^ 


"WHAT 

WILL 

YOUR 

HARVEST 

BE" 

LIBERAL  CREDIT  EXTENDED. 


If  vnu  do  not  practice  ECONOMY  in  the  running  of  your 
STEAM    PLANT  ? 

YOU  can't  know  if  ENGINE  is  developing  full  power  for 
fuel  consumed  without  an  INDICATOR.  WE  KNOW  ours  is 
the  best  and  the  price  will  meet  your  views. 

EUREKA  PACKING  saves  power,  reduces  year's  cost  one 
half.    Price  as  low  as  cheap  kinds. 

Boiling  water  fed  into  the  boiler  saves  lots  of  f  tici.  The 
ROBERTSON  HEATER  will  do  this. 

AN  ELIMINATOR  on  your  steam  pipe  is  an  insurance 
policy  against  accidents.    The  cost  is  trifling. 


JAS.   L.   ROBERTSON    &   SONS, 

198  Fulton  St.,  N.  Y.  Boston,  Phila. 
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WANTED. 

m  10  do  Incandescent  wiring. 

0  •  .*orkand  reii 

■  *-.r<-t\.    a  rare  oppor 

business  tor 

f.ir  tbe  right  party. 

Address  BOX    17 

:  ■    ■■ ' 


WANTED. 

Position  by  first-class  telephone  did  a-,  man- 
it  superintendent  ol  telepbooe  company; 
1 1  years'  experience  In  all  branches  ol  telephone 
ind  man  t<*  wpertntendenl 
and  maiiagiT  Addn  ss  "i;i  1  [ABI  B."  care 
Wettero  electrician,  :.iu  Marquette  Building. 
■ 

WANTED. 

iiini].-;    musi    bo    oxperlena  d 
P    monenl    poi 
right  wages 

.  .1.       Answer     GLASS,    care    Western 
Electrician  *>i<>  Ma 


WANTED  TO  BUY. 

Extra  armature  for  45  K.  W    ,  BOO-VOlt   Fdison 
.llroad  generator;  give  full  Information 
rir>t  letter,      tddress  RAlLROAI>.  cart-  vt  extern 
clan,  510  Marquette  liutldlnt:.  Chicago. 


40   LAMPS. 

We  have  for  sale  al  a  iiaru'ain  40  Fort   \\  a\  ne 
w  ood  ■  -  unpen  arc  lamps  in 

nrs'*clas.<<  condition;  \mii  be  sold  subject  to 
approval.  Address  IOWA  »  ITY  ELECTRIC 
L1GI!  f  CO  Iowa. 


FOR  SALE. 

Ten  miles  ol  No.  0000  weatherproof  insulated 
copper  whe,  in  Hrst-class  condition;  half-mile 
lengths  used  as  feeders  about  three  years.  For 
information  address  IRA  11.  EVANS, Receiver, 
Auatln  Rapid  Transit  Rallum.  Austin,  Texas. 


WE    BUY   AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

£50  Washington  St.,  Newark,  N.  J. 


LEGAL  NOTICE. 

Sealed  proposals  will  be  received  by  the 
Council  of  the  incorporated  village  of 
Chicago  Junction,  Huron  Counly,  Ohio, 
at  the  office  of  the  Clerk  of  said  village, 
until  noon  of  June  22,  1900,  for  furnish- 
ing equipment  of  electric-light  works  in 
said  village,  including  two  (2)  dynamos, 
two  (21  engines  and  one  (1)  boiler,  accord- 
ing to  specifications  on  file  in  the  office  of 
the  Clerk  of  said  village. 

The  council  reserves  the  right  of  re- 
jecting any  or  all  bids,  each  bid  to  be 
guaranteed  according  to  law.  Bidders  to 
use  the  printed  forms,  which  will  be  fur- 
nished on  application. 

By  order  of  the  Council. 
May  22,  1900.  WM.  LOWRY,  Clerk. 


WANTED. 

A  position  by  a  number-one  all-around  man  as 
superintendent  or  manager  of  a  telephone  ex- 
change. Up-to-date  and  thoroughly  posted  In 
all  branches  of  the  business.  Married.  Strictly 
temperate  and  a  hustler.  Twelve  years'  exi  erl- 
eiiee.  Gilt  edge  references.  Address  H.  A!., 
(•'airfield,  111. 


COPPER  WIRE  FOR  SALE. 

I  have  for  sale  1,000  lbs.  of  No.  10  B.  & 
S.  gauge  bare  copper  wire  @  15c.  per  lb. 
Has  been  in  use  once.     Address 

EDDY  ELECTRIC  LIGHT  CO., 

KDDY,   IM.    Ml. 


IRINO 


The  satisfactory  kind  that  brings  your  second  order. 

Armatures,  transformers  and  fields  rewound.      Commutators  refilled, 
rebuilt.     All  work  guaranteed.     Low  prices.     Write  us. 


Machines 


GENERAL  ELECTRICAL    REPAIR   CO., 


L.  D.  Telephone,  Main   5  1  14. 


141  S.  Clinton  Street,  CHICAGO. 


WANTED    D° 

GEO,  F.SCHWALM   CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


WANTED 


Man  of  ability,  capable 
of  selling  goods  on  the 
road  or  taking  charge 
of  factory  manage- 
ment in  well-estab- 
lished and  profitable 
Electrical  Manufactur- 
ing Business.  Must  in- 
vest $8,000  or  $10,000, 
but  security  of  invest- 
ment and  withdrawal 
of  same  when  desired 
is  GUARANTEED. 

Rare  opportunity  for 
right  man. 

Address  MANUFACTURER, 

Care  Wes'ein  Electrician, 

CHICAGO. 


DYNAMOS  AND  MOTORS. 


110  VOLT  DYNAMOS. 

3.1  light  GibhsM.  P. 

SO  light  C.  &C. 

75  light  National. 
UN)  light  ("rocker- Wheeler. 
176  light  Bernard. 
176  light  T  -H. 
3(10  light  United  States. 
400  light  Kdison. 
660  light  Kddy  M.  P. 


660  light  Edison, 
sou  light  Edison. 
650  light  T.-H.  Alternator. 


220  VOLT  MOTORS. 
li  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 
1  h.  p.  Sprague. 
.     lh.  p.  Rockford. 
I  H  h.  p.  Eddy. 
All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


%  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Roche. 
714  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
I  30  h.  p.  Edison. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 

110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

G  h.  p.  National. 

714  h-  P-  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


50  h.  p.  T.-H. 

500  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17'/,  h.  p.  GlbbsM.  P. 
30  h.  p.  Etdison. 
GO  h.  p.  Edison. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


REPAIRS 


EVERYTHING    ELECTRICAL 

WRITE.     VS 
RofiT.L.  Mc0li/»T. 

INDIANAPOLIS,  IND. 


REPAIRS 


no-Volt  Incandescent  Dynamos. 

1     35-llght  Wcstingbouse. 

1     35-llght  Duplex.  75-volt,  self-oiler. 

1     60-llght  Bain,  self-oiler. 

1     60-llgbt  Crocker-Wheeler. 

1     55-llght  Edison. 

1     75-llght  Eddy,    self-oiler. 

With  extra  armature. 
1     75-llght  Gen.  Elec.  self-oiler,  type  I.  B. 
1     80-llght  Wood.    BClf-oller. 
1     90-light  Westlnghouse. 

1  160-llght  Rockford. 

1  200-llght  Howard,  oil  cup. 

1  2S0-llght  Commercial,       self-oiler,       com- 

pound. 

1  260-llght  National,  self-oiler,  compound. 

1  300-llght  Loomls. 

1  300-llght  Elckmeyer. 

1  340-llght  Eddy,  self-oiler,  compound. 

1  350-llght  Columbian,  M.  P.,  self-oiler. 

2  350-ligbt  Hawkcye,  comp.  wound. 

I  350-llgbt  Jenney,  self-oiler,  compound, 
new  armature. 

1  350-light  National,  self-oiler,  compound. 

2  350-llght  Edison  20  K.  \V„  silf-ollers. 

1  360-llght  Rockford,  self-olier,  compound. 

1  no-llght  Wood,  M.  P..  self-oiler 

1  460-llght  Rockford.   self-oiler. 

1  640-llght  Edison  30  K.  W.,  oil  cup. 

5  640-llght  Edison  3d  K.   W.,  self-ollers. 

1  600-llgbt  B.  &  C  slow  speed.  M.  P.,  self- 
oiler. 

I  600-llght  Blckmeyer. 

1  800-llght  Rockford.    Belf-oller,    new    nrra't. 

4  800-llght  Edison  45  K.   \V\.  self  oil, irs. 

1  1250-llght  Wnddell-Bnz  80  K.  W.,  M.  P..  for 

direct  connection. 

500-Volt  Generators. 

1   26  K.  W.  Commercial,  self-oiler. 
1    26  K.  W.  T.-H.,     self  oiler.     D.    26.     com- 
pound, 
1    25  K.  W.  Edison,    sclf-ollcr. 
l   30  EC.  W.  Jenney,  self  oiler. 
1    35  K.  u.  .i.iiii.  v.  self-oiler. 

1  35  K.  W.  Mather,  self  -oiler. 

2  45  K.  W.   Eillsun.    ,miii[m.iiii,1,    self  oilers. 

l    60  K.  W.  Sprague,  new  arm't..  self  oiler, 
l  100  K.  w.  Commercial,      seif-oller,      com 

pound.  M.  I*.,  new  armature. 
Alternating  Generators. 

1   350-llght  Thomson-Houston,  A.  18. 

1  600-llght  Bain.  30  K.  W.,  self-oiler,  new 
toothed  armature. 

»    600-llght  Thomson-Houston,  A.  6.- 

I  600-llght  Thomson-Houston,  30  K.  W.,  two- 
phase. 

I   650-llght  Thomsoo-Houston,   A.   35,  s.   0. 


BEGORYI 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


Alternating  Generators.— Continued. 

2    760-llght  Westlnghouse,  37%  K-  W. 

2   750-llght  Westiughouse,     self-oilers,    with 

new  aimature,  2200  v. 
1    750-llght  National,    1100    volts,    16000    alt., 

with  exciter. 
1    900-Ilght  Westiughouse,    self-oiler,    45    K. 

W.,  latest  type,  toothed  armt. 
1    900-llght  60-cycIe  Westlnghouse,  45  K.  W.. 

self-oiler,    with   newly   wound 

toothed  armature. 

Extra  armature  for  above. 
1    1000-llght  Wood,     50     K.     W.,     self-oiler, 

toothed  armature. 
1  1200-llght  National,  1100  or  2200  volts,  self- 
oiler,    16000  alternations,    with 

toothed  armature  (new),  with 

exciter. 

1  1200-llght  Westlnghouse,    60    K.    W.,    self- 

oiler,    toothed    nrinnture. 

2  3000-llght  Westlnghouse,    150    K.    W.,    self- 

oilers,    16000  alt.,    toothed   ar- 
mature. 

2  6000-llght  Westlnghouse,  300  K.  W.,  toothed 
nrinnture. 
Arc  Dynamos. 

1    20-llght  2000  C.  r.  Western  Electric. 

4   25-llgbt  2000  C.  P.  T.-H.,  ball  armature. 

1    25-llght  2000  C.  P.  T.-H.,  ring  armature. 

1    30-llght  2000  C.  P.  Western   Electric. 

1  30-llght  2000  O.  P.  Brush,  No.  7. 

2  35-llght  2000  C.  P.  T.-H.,  h.  D.  2. 

2   36-llght  2000  C.  P.  T.-H.,  ring  armature. 

1  40-llght  2000  C.  P.  Wood,    No.    7. 

2  40-llght  2000  C.  P.  Western  Electric. 

4  45-llght  1200  O.  P.  T.-H.,   M.  12,   ball  arm. 
1    45-llght  2000  O.  P.  T.-H..  M.  12,  ring  armt. 

5  45-llght  1200  O.  P.  Brush,     No.    7. 

1  50-Jlght  2000  C.  P.  Excelsior,    latest    type. 

2  50  light  1200  C.  P.  Standard. 

2    60-llght  1200  ('.  P.  T.-H.,  L.  D.  12. 
2    60-llght  1200  O.  P.  T.-H.,    L.    D.    12,    new 
ring  armature. 


Arc  Dynamos Continued. 

2    50-light  2000  C.  P.  T.-H.,     M.    D.    2,    new 

ring    armature,    self-oilers. 
1   50-llght  2000  C.  P.  West.   Elec,   self-oiler. 

1  50-llght  2000  O.  P.  Brush,    No.    Vk- 

2  60-llght  2000  C.  P.  West.  Elec,  self-oilers. 

1  60-llght  2000  C.  P.  Westlnghouse. 

2  60-llght  2000  C.  P.  Wood,  No.  8. 

3  65-light  2000  C.  P.  Brush,    No.  8,   new  ar- 

mature, extra  fine. 

2  75-llght  1200  C.  P.  Standard,    self-oilers. 

1   75-llght  2000  C.  P.  Westlnghouse,  self-oiler. 

3  125-llght  1200  C.  P.  Excelsior,    latest   type, 

self-oilers,  line. 

aao-Volt  Motors. 


P.  Eddy,  self-oilers. 

P.  Edison,  %  K.  W.,  sclf-oller. 

P.  E.  &  C,  new,  self-ollcrs,  M.  P. 

P.  Beldlng,  M.  P. 

P.  Gen.  Elec,  type  I.  B.,  self-oiler. 

P.  General    Electric,    type    I.    B., 

slow  speed,  new,  self-oiler. 
P.  T.-H.,  self-oiler. 
P.  Card,   slow   speed,   self-ollcrs. 
P.  Akron,    self-oiler. 
P.  T.-H..   self-oiler. 
P.   W'estliighuiise,    self-oiler. 

P.  Roth. 

P.  Ft.   Wnyue  Jenney. 

P.  Eddy,  self-oiler. 

P.  Edison,   self-ollcrs. 

P.  T.-H.,   self-oiler. 

P.  Sprague. 

P.  Sprague,  self-oiler. 

P.  Westlnghouse,  self-oiler. 

P.  Card,  M.  P.,  self-oiler,  now,  s.s. 

P.  Crocker-Wheeler  elevator  motor, 

with  controller. 
P.  Edison,   self-oiler,   45  K.   W. 
P.  Edison,  self-oiler,  60  K.  W. 

500-Volt  Motors. 

11     n.  P.  Jenney,  self-oiler. 


1  12 

1  15 
1  15 
1  15 
1  15 
1  16 


1  H. 

1  H. 

1  H. 

2  H. 

3  H. 
3  H. 

3  H. 
3  H. 
5  H. 
5      H. 

5  H. 
7%  H. 
7'i  II. 
VA  B. 
7'/b  H. 
H. 


1  60    n. 

1  75      H. 


500 

1    1     H. 
3    1     H 


-volt  Motors.— Continued. 


1 10 
1  10 
1  10 

1  18 

2  IS 
1  20 
1  20 
1  25 
1  30 
1  30 
1  30 
1  35 
1  40 

1  40 

2  60 
175 
1  135 


1  H. 
1  H. 
1  H. 
3  H. 
3  H. 
3  H. 
3  H. 
3%  H. 
6  H. 
T&  H. 

•    h; 
II 


P.  Eddy,  self-oiler. 

P.  Orocker-WheeleK,       Belf-ollens, 

slow  speed. 
P.  Lundell,   self-oiler,   slow  speed. 
P.  C.  &  C.,  seif-oller. 
P.  Commercial,  self-oilers. 
P.  Toledo,   self-oiler. 
P.  Hobart,  self-oiler, 
P.  Jenney,  self-oiler. 
P.  Thomson-Houston. 
P.  Rockford,    ironclad,    self-oilers. 
P.  T.-H.,  5  K.  W. 
P.  Thomson-Houston. 
P.  Commercial,   seif-oller. 
P.  C.  &  C,  self-oiler. 
P.  Card,  M.  P.,  self-oiler,  slow  sp. 
P.  Edison,  new  armature. 
P.  C.  &  C,  self-oilers. 
P.  Commercial    seif-oller. 
P.  Card,  seif-oller. 
P.  Mather,  ring  type,  new  armt. 
P.  Commercial,  seif-oller. 
P.  T.-H.,  seif-oller. 
P.  Edison,  25  K.  W.,  seif-oller. 
P.  Jenney,  self-oiler. 
P.  Jenney,  seif-oller. 
P.  Mather,  self-oiler. 
P.  Edison,  45  K.  W-,  sejf-ollers. 
P.  Sprague,  self-oiler,  new  armt. 
P.  Commercial,  M.  P.,  seif-oller. 


Alternating-Current  Motors. 

SINGLE  PHASE. 

2  Vx  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

11  H.  P.  Ft.  Wayne,  100  v.,  125-cycle,  seif- 
oller,  single-phase. 

11  H.  P.  Westlnghouse,  self-oiler,  100 
volt,  16000  alt.,  single-phase. 

1  2%  H.  P.  Ft.  Wayne,  100  volts,  16000  al- 
ternations, seif-oller,  single- 
phase. 

3  6     H.  P.  Wagner,    single-phase,   60-cycle, 

200  volts. 
15     H.  P.  Ft.  Wayne.  100  volts,  16000  al- 
ternations,   seif-oller,    single- 
phase. 

1  15     n.  r.  Wagner,  single-phase,  7200    alt., 

200  volts. 
Alternating-Current  motors. 

MULTIPHASE-. 

2  in.  T.  Westlnghouse,  self-oilers,  2-phase, 

60-cycle,  100  volts. 
1  10  H.  r.  Gen.   Electric,  self-oiler,  3-phase, 
type    S-10-900,  Form  A,  60-cycle, 
110  volts. 


Special  Bargain:    One  75  K.  W.,  500  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICe.-AII  hcIIh  on  Mhuu>  b  itoei  road?  lor  prom*  oelrmy.    All  ■•cttau  on  lunotnd.    Write  lor  pullnH.r.  uj  ttai  lor  MONTHLY  BABQAIN  SHEET,  win  art  cut  oiK*. 


June  2,  1900 


WESTERN  ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


_  That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOCUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


The  Boss  Says.. . 

To  King  Arthur's  Page,  "Go  'long,  you  ain't  more  than  a  para- 
graph," and  this  paragraph  is  to  notify  you  that  the  Electric  Oil 
Company  (incorporated)  of  Bakersfield,  California,  offers  a  limited 
amount  of  its  treasury  stock  for  sale  at  twenty-five  cents  per 
share.  (Par  value  Si. 00,  capital  stock  $250,000,  250,000  shares.) 
This  company  holds 

600  ACRES  OF  OIL   LAND 

In  the  famous  McKittrick  (Kern  County)  oil  fields,  a  part  of 
which  must  be  developed  at  once.  We  need  more  working  capi- 
tal, hence  this  offer.  A  few  dollars  invested  now  may  bring 
stockholders  immense  returns,  as  our  land  is  located  in  the  heart 
of  the  oil  fields.  A  postal  card  addressed  to  The  Electric  Oil 
Company,  Jas.  E.  Baker,  Secretary,  Bakersfield,  California, will 
bring  you  a  prospectus  and  a  large  map  of  the  new  oil  fields 

IN    CALIFORNIA. 

Incidentally  we  might  remark  that  the  incorporators  are  nearly 
all  "electric  fellers,"  working  at  this  business,  hence  the  name. 
Prospectus  gives  names,  etc.    Remember  600  Acres  of  Oil  Land 


BELONG  TO  THE 


ELECTRIC  OIL  COMPANY, 

BAKERSFIELD,   CALIFORNIA. 


ER 


rotHERO 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  TOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 

for  everything  elec- 


REPAIRS  wolI"SS|le.c:  National  Electric  Company's  Machines. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  SI.,  N.  Y.  City. 
Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  iss  Oortiudt.         Rheostats  and  Brushes. 


auaiun* 


SMALL  SPRINGS 

OF   CVERV   DESCRIPTION! 
THE   WALLACE     BARNES    C0V 

isTABusmn  ik&i  BfHSTOL,    CONN..   U.S.A. 


This  Trade=Mark 


on  Sockets,  Receptacles, 
Rosettes,  Maine  and 
Branches,  Edison  Cut- Outs 


Enlfe 

Switches, 
Jenkins  Snap 
Switches,  etc. 


Guarantees  Satisfaction 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


Get  Good  Rheostats 


By  buying  where  rheostats  are  made  on  a  manufac- 
turing basis,  and  as  an  exclusive  specialty,  where 
special  machinery  and  specially  trained  workmen  are 
employed  to  do  that  one  kind  of  work.  That  means  buy  rheostats  of  us.  Reliable;  fireproof.  Ap- 
proved by  fire  underwriters.    Send  for  illustrated  Catalogue  W   and  Discount  Sheet. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

We    are  the  largest  and    oldest  exclusive    manufacturers   of  Rheostats    in  the  world. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEHD  FOB  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St..  N.  Y. 


eOUR  STUDENTS^ 

SUCCEED 


INCREASED  SAURY. 

I  was  setting  530  a  month  as 
assistant  in  an  Electric  Light- 
inn  Plant  when  1  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
fourCivil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
per  month,  and  can  truth- 
1  '  say  that  I  owe  my  success 
espondence  instruction. 
R.G.  ELLIOTT, 

Dannemora,  N.  Y. 


$87  pe 
fully  s 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspqndence  Schools 
as  being  one  of  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  I  am  now  chief 
engineer  for  J .  S.  &  T.  Elkmton, 
Philadelphia,  Pa. 

WM.  R.  HORNER, 

Philadelphia,  Pa. 


Ch 


512  to  $70,  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electrii 
Telephony,  Telegraphy,  Stem 

and  Civil  Engineering. 

Established  iSoi.  Capital,  $1,500,000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1002,  Scranlon,  Penna. 


USED      MACHINERY 

W.N.MATTHEW5&BR0. 

Manufacturers  Agents  ^ 

60/  Carleton  Btotg.     St.  Louis,  Mo. 
tfeep  uoureue  on  this  little  hole.  There's  a/ways      * 
something   "in  If "  for  You  o nd  for  US. 


LOW  PRICES  FOR  CASH. 

1— 90  K.  W.  Wodd  Alternator,  complete  with    Exciter 

and  Instruments.  133  cycle, 
1— 300-amp.  U  S.  Dynamo,  12-t  Volts. 
l_iorj-Lt.  National  Bipolar  Dynamo,  125  Volts. 
2— 50-Lt.  Excelsior  Arc-  Dvnamoa. 
S— 100-Lt.  Excelsior  Are  Dvnamos. 
1— 100-Lt.  Western  Electric  Are  Dynamo, 
600— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  and  A-B  Arc  Lamps. 
1— 16x27x10  Westinghon^e  Compound  Engine.  300  H.  P. 
l_13J^xl-2  Westingbouse  Standard  Engine.  125  H.  P. 
1— 8j£x8  Westinghouse  Standard  Engine,  10  H.  P. 
1—16x16  Ideal  Simple  Engine.  175  H.  P. 
2— 66xlS  Tubular  Boilers,  with  Hawley  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5^x3x5  W.-rthington  Duplex  Pump. 
2—10  H.  P.  220-Volt  Eddy  Bipolar  Motors,  good  as  new. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best, 

Swedish-American 
Telephone  Co., 

Nos.69,7 1  and  73  W.Jackson  Blvd., 

CHICACO. 


in  00  SCHI  M  M  HER.  Presl. 

.1    A    ARBOGAST,  Ylce-Prest. 


MAX  SCHUMACHER,  Scc'y  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL  STYLE  TELEPHONE 


•ARATUJ 


FOB    THH    IllDEPENDEliT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OrFlCK.  Xo    1«0<>  IIOSAIIIOCK   111  ILI)IX(;. 
Eastern  Rcprtseolallve,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert)  SI..  NEW  YORK  CITY. 

EUREKA  ELECTRIC  CO, 

MANUFACTURERS  OF 

THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATOS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        IItalogue. 

NOS.  157-167  S.  Canal  St.,  CHICACO,  U.  S.  A. 


Automatic  Lightning  Arrester. 


AKRON, 


OHIO. 


CHICACO  OFFICE, 
101  5  Monad  nock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Hallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
dBTCATALOa.  CHICAGO,  U.  S.  A. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I9QO  CATALOGUE. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  currant. 

No  fuse  to  burn  out,  line  it  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  Is  what  you  want; 
try  this  device  on  some  ol  your  toll  or  worst  lines 
aid  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


a 


BRACE  UP 


J? 


Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Land  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 


No  boles  to  dig.   You 

screw  them  In  the 
ground  and  there  they 
stay,  defying  up- 
root al. 

I'KJlCTICAL   AND    lNK\rE\SlVE. 

Sim  sizes,  3$  to  12   inch  diameter. 

Others  Use  and   Endorse  Them,  Why  Not  You? 


MANUFACTURED 
BV      .    . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


:VV.  N.  MATTHEWS  &  BRO.,  St.  Louis.  Mo., 

Geneial  Western  Agents. 


8  to  IS  in.  Diameter. 


NO.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exact  rnproductlonof 
articulate  sounds  and  dur- 
able qualities  Is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  soo.ooo 
telephones  In  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
enl«:,*ncyof  our  apparatus  to  be  of  the  highest  gradi 
and  agree  todufend,  at  our  ownexoense,  any  action  at 

law  which  may  be  brought  against  orjR 
patrons  on  alleeed  Infringement  of 
patents  owing  to  tho  uso  of  our  instru- 
ments. 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  SO 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 
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Maxstadt  Patent  Fuse. 

BEWARE  OF  IMITATORS  AND  INFRINGERS. 

F.  W.  Maxstadt  Mfg.  Co.,  the  only  company  having  a  right 
to  manufacture  the  original  Maxstadt  Fuse,   Fusible  Cut-Outs, 
Carbon  Lightning  Arresters  and  Maxstadt  Specialties. 

WRITE  FOR  LATEST  CATALOGUE  AND  SPECIAL  PRICES. 

F.  W.  MAXSTADT  MFG.  CO., 

18-30  W.  Randolph  St.,  Cor.  Canal, 
CHICAGO,  ILLINOIS. 

Magnet  Wire 

Our  Specialty :     The  Best  Stock    —,       ■■    n          *j    ■■*       n 
of  fine    sizes    of   Single    Silk     IK  MCUeMIld    Mfg.   CO., 
Insulated  Magnet  Wire   in  the               207  S.  CARAL  STREET, 
country.     Also  Double  Silks.... 
Single   and    Double   Cottons.                                CHICAGO,  ILL. 

I  HAVE  PURCHASED  FROM  THE  ASSIGNEE  OP  THE  DEFUNCT 

PHENIX  BATTERY  MANUFACTURING  GU. 

or  ST.  LOUIS,  MO., 


Its  entire  stock  of  finished  goods,  consisting  of 


IC   LIGHT   CARBON! 


IY   MATERIAL  AND  CARBON 


IUSMES.    I  will  offer  this  stock  at  very  low 


prices.    If  interested  write 


AIVIOS  IM.  BARRON,  Cleveland,  Ohio. 


Beware  of  Cheap  Fuses 

THE  BEST  ARE  CHEAP  ENOUGH. 


An  unreliable  Fuse  is  as  worthless  as 


A  CLOCK  THAT   WON'T  KEEP  TIME. 
AN  ALARM   THAT  WON'T  CO  OFF. 
A  WHISTLE   THAT  WON'T   BLOW. 

Or  anything   else   that   is    unreliable   where   reliability  is 
what  you  buy  and  pay  for. 

"Shawmut"  Tested  Fuses  and  Fuse  Wire 


AND 


"Cartwriftht"  Enclosed  Fuses 

ARE  THE  STANDARD  FOR  ACCURACY. 


Chase -Shawmut  Co., 

SOLE  MANUFACTURERS, 

161-3  Fort  Hill  Square,  Boston. 


MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 


FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a  Shqrtage. 

NEW  FEATURES! 

i    ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  63-75 frankfortst,  OHIO. 


xVi 
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ADJUSTABLE 

Hanging 
Telephones 


1  \    WALL. 
CEIUIG  AJfO  IM.Mi 

MKTH. 

Take 'phone  win- n-  von  want 
it 

intra]  when  you  lower 

it.  or  ii"t.  :is  you  wish. 

Connects  with  any  telephone. 

I    thry   do  and    much 

more. 

We  Have 
Others,  Too. 

Send  for  new  Mnstrated  cata- 
log showing  our  new  de- 
parture  in  telephony. 


M.  I.VOUGHT, 

Sole  Manufacturer, 


,,,.,,    LA  CROSSE*  WISi 

Patenti  1'endln^  In  Commercial  Countries. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
liattery"  In  E.  M.  F.  (1.5  volts)  and  entirely 
free  from" actd.  Enough  said.  Prices  as  low  as 
any  Imitations.  New  Catalogue  for  the  asking. 

WILLIAM    ROCHE  ■ 


42  VESEY  STREET,   NEW  YORK  CITY 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 
T.  C.  Mendenbalt,  Ph.  D.,  LL.  D..  President 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical   Engineering,    Chemistry    and    General 

ace.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  In 
strain  and  Hydraulics.  200-page  catalogue, 
showjruj  posit  Ions  tilled  by  graduuios,  mailed  free. 

Address  J.  K.  MARSHALL,  ReKletrar. 


MONDN ROUTE 


is  the  direct  line 

BETWEEN 

CHICAGO, 

INDIANAPOLIS. 
CINCINNATI 

LOUISVILLE 

CITY  OFFICE  232  CLARK  ST., 
--<_.£= -<=*  cnicAOO. 


THE  PEERLESS  ELECTRIC  TELEPHONE  COMPANY, 

RIO,   WIS., 
MANUFACTURERS     OP 

HIGH-GRADE  TELEPHONES  and  APPARATUS. 

SEND  FOR  CATALOGUE.        INSTRUMENTS  ?ENT  ON  TRIAL  . 


GORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  ind  Host  Economical  Cell  Evbi 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gai  engine  companies. 

WE  CLAin:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  notfreezlngat 
'28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  1  cell.  800 
ampere  hours;  for  No.locU, 
126  ampere  hou'S;  on  oppn 
circuit,  .9  to  1  volt;  on  closed  circuit.  .66  to  ^ 
volt.    Send  for  circular  and  price  list, 

GORDON  BATTERY  COMPANY, 
594  Broadway,  Wow  York. 

Western  Representative, 
Geo.  W.  Patterson,  HI  Clinton  S'reet, Chicago,  111. 


Indiana,  Terre  Haute. 

Rose  Polytechnic  Instate.  *XT^cK: 

cal.  Electrical. Civil  Engineering,  Chemical  Courses; 
Architecture.  Extensive  Bhops.  Modernly  equipped 
laboratories  In  all  depts.  Expenses  low.  lKtb  year. 
For  catalogue  address         „  L  MBES  Pres,dent, 


.VIADUCT, 

BALTIMORE,  MAKE 

TELEPHONES 

AMD    EVERYTHINC    ELECTRICAL 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St.,  N.  W„  Washington,  D.  C. 

Booklet:  "In  formation  for  Inventors," 
free.  Specialty:  Electrical  Inventions. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 

Central  Lighting  Station,  Electric 
Power  Transmission, 

543,  544  and  545  Century  Bldg.,  St.  Lou  if. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC.  PA. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  Aie;h  Grade  In  Every  Respect. 

MIANUS  ELECTRIC  CO.,  -   Mianus,  Conn. 


Telephones 


J.E.Keelyn 


EVANSTON, 
ILL. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange    and  Toll-line  work.       We  have    Improved   the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you.    » 
Write  us  for  Information, 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


TELEPHONE  MEN  AND  ALL  USERS  OF 
MAGNET  COILS   HAVE  YOUR  MAGNET  COILS 

WOUND  BY  MACHINERY 


HERE'S  THE  OBJECT 
LESSON- 
A PLAIN  FACT 


These  28  spools  containing  01  lbn.  of 
No, 3A  Minifies!  J  k-covered  wire  will  contyou 
l2i3rii'tatMJ,  10.  lO.fx.iiilm;  ami  there  in 
eiinVU>rit  wlrenn  tlii'Hu  SH  spools  tn  wind 
1,000  bOU-nhin  t.rMglng-beLl  iniik'iietH.  Your 
winding  labor  will  coBt  you  at  leant  »6 
additional,  making  a  total  cont  of  your 
own  1,000  magneta  finished  at  factory,  *2*8. 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Kacli  winding  1«  made 
up  of  No.  30  wire,  f>00  ohms  per  winding, 
and  each  winding  has  12  per  cent,  more 
turna  than  there  are  in  the  ordinary 
wound  magnet.  Price,  9218.70  net.,  This 
1»  10  per  cent.  lc»»  than  your  wire  bill 
and  we  charge  nothing  for  winding. 


WESTERN  OFFICE,  605  FISHER  BUILDING,  CHICAGO. 

THE  VARLEY  DUPLEX  MMNETCO.  DOESITBYMACHINtllY 
I3S7WSI JERSEY CIT) 'HJ.  coZZ&TJZ'Xmk 


CABLE  DISTRIBUTING 
BOARDS 


Combining'  rx.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.    Price,  ioc.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9'4in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (Nocutshown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolu  ely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing   boards  and  cross 
connecting  boards,  furnished  from  1-10  to  s  am- 


THE  F.  BISSELL  CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 
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TELEPHONE  CONVENTION! 

Everyone  wishing  to  increase  his  trade  in  the  telephone  industry 
should  be  represented  in  the 

Western  Electrician's  Two  Telephone  Convention  Numbers, 

dated  June  9th  and  16th.  The  meeting  will  be  the  most  successful 
ever  held  and  a  large  attendance  is  assured.  These  numbers  will 
be  sent  to  everyone  interested  in  telephony,  not  only  in  the  United 
States,  but  abroad.  A  large  advertising  announcement  will  bring 
you  excellent  returns.  The  first  number  will  go  to  press  June  7th. 
Therefore  do  not  fail  to 

Send  in  Your  Copy  Immediately. 


t 

i 

t 

♦ 

t 

♦ 


ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 

Telephone  No.  1 i  7.50 


No.  2 
No.  3.. 
No.  4. . 
No.  6. 
No  6a. 
No.  7.. 
No.  7a. 
Desk... 


7.00 
6  25 
3.50 
8  50 
10.00 
9.50 
11.50 
10.00 


We  guarantee  our  telephones  to  be  high  grade  and  best 
on  the  market. 


TELEPHONE  SUPPLIES. 


♦ 


♦ 


♦ 
: 


GALV.  IRON  WIRE  NO.  14.  * 

Ton  lots  per  100  lbs $4.00  { 

No.  12,  ton  lots  per  100  lbs 3.75  ▲ 

Brackets,  oak,  per  1,000 14.00  « 

Pins,  oak,  per  1,000 8  00  + 

Cross-arms,  per  foot 3 Jc  • 

Pore.  Knobs,  No.  4,  per  1,000 $9.00  4 

Headquarters  for  all  Supplies.  • 

Shipments  made  promptly.    Send  for  our  Hand-book  • 

of  Information,  sent  free.  ▼ 


FARR  TELEPHONE  &  CON- 
STRUCTION SUPPLY  CO ., 

357  DEARBORN  ST.,  CHICAGO,  ILL 


♦ 


IMPROVED 


2,000  LIGHTS 


k  ALTERNATOR 

J     5ANDU5KY 

r  ohio 
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FBED  H.  ALDEH,  Pres.  J.  «EISEROWICH,  Secy,  and  Treas. 

ILLINOIS  JNSULATEpoWIRE  CO., 

High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlutfl  St..  N«»  Yirk. 


RRANr-HFS-J         CHICAGO: 


BOSTON: 
134  Congrats  St 


SAN  FRANCISCO: 

71  Flood  BBlldlitf 


EDISON 

BATTERY  FAN  OUTFITS 


...WITH... 


EDISON  LALANDE  CELLS 

are  the  only  etllcient  battery  fan  outfits 
on  the  market.  Invaluable  for  the  sick 
room. 


Write  for  Catalogue  No.  4. 

EDISON  MFC.  CO., 

I35  5TH  AVE..COR.20TH  ST., 
NEW  YORK. 


Tel.  3316  JSth  St. 


*  GARY  SPRING  WORKS,    7? 

240  and  242  West  29th  Sf-.S" 
New  York  City. 
Mar.tifacmrers  of  ' 

//'  m&  WIRE  and    SPRINGS 


mp  DDQ  UfH3[S 

L—JI  .    V  _  mi 
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MECHANICAL 

Engineers  interested  in  electricity  should  se"nd  for  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  510  Marquette  Bldg.,  Chicago. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  8., 

Member  A.  I.  E.  E. 

242  Pages.  Profusely  Illustrated.        Price,  S3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary   Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic   System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 

Copies  of  this  or  any  other  electrical  book  published    sent  prepatd,  to  any  address 
In  the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 
510  Marquette  Building,  CHICAGO. 


M  ^^   „       TWENTY     DOLLARS     NET, 
I   fc^ff-  »•   HI' 1.1-1  V*.    35H    llfiiut   Slri-H.  S.tLKIl.  O. 


THE  SHORT  LINE 

TO 

Houchton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  tth°e  Copper  Country 


•CALUMET 

Thanoock 
*Shoughton 

^Vl'anse 
■iJVNeatoria 


CHAMPION 
REPUBLIC 


MOUNTAIN 
Wausaukee 

Jl— ^MENOMINEE: 
ELLIS  JO-B^^ette 


^?UETTE 


^MILWAUKEE 


THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

City  Ticket  Office,  93  Adams  St. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 


NEW  YORK,  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building.      . 
BOSTON,  MASS.,  31   State  Street.  CHARLOTTE,  N.  C,  29!    S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.         ATLANTA,  GA..  English  American  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER,  COLO..  311    Kittredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 

CROCKER-WHEELER  COMPANY, 

WORKS:    AMPERE,  N.J. 
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WESTERN    ELECTRICIAN 


Ball  Automatic  Engines. 


Bum  ONLY  "y 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


[ALL 


IMGIIMI 


:fll 


>A.,  U.S.A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees.        ........  . 

JOS.  DIXOST  CKUCIBIiE 


CO., 


Jersey  City,  X.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  po$> 
sible  strength.     A  gate  unegualed  in  aitichiess  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


IF  YOU 

HAVE 


Major's 
Ice  Receptacle 

in  your  water  cooler,  you  can  draw  water 

from  It  as  from  a  spring  or  from 

a  cold  well. 

It  keeps  the  water  at  the 

RIGHT     TEMPERATURES 

TO     DRIIVIC. 

You  can  run  a  cooler  with  one-half  the  amount  of  Ice— guaranteed 

it  does  away  with  complaints  from  drinking  water  too  cold. 

If  you  use  oatmeal  in  any  shop  or  boiler  room,  you  can  dispense  with  it. 

The  following  is  but  one  of  many  testimonials  : 

'  'We  believe  that  the  Ice  Receptacle  furnished  us  some  time  ago  is  giving  entire 
satisfaction,  and  we  have  no  objection  to  your  using  our  name  in  connection  with  ycur 
advertisement.  "Yours  very  truly, 

"Richmond  Locomotive  &  Machine  Works, 
"Richmond,  Va." 
Send  for  circulars  giving  full  particulars. 

A.  MAJOR,  461   Pearl  St.,  New  York  City,  N.  Y. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPIN6  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 


MAXfFACTL'RED   BY 


THE  STILWELL-BIERCE  &  SMITH-YAILE  CO, 

257  LEHMAN  ST  .  DAYTON.  OHIO,  U.  S.  A. 

Selling  Agents.:    Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  IJ.  Boothe  &  Co.,  Los  Angeles,  Cal. 


JEFFREY  IS  CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


THE  IMPROVED  BERRYMAN 

<KELLEY"S  PATENT; 
WATTKI*    TUBE 

jgT '     Feed  Water 

Heater  and  Purifier. 

UNIQUE 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
euperiorto  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 

91  Liberty  St.,  New  York. 
2li    rTflNTl  Heaters,  2,000,1.500. 

£i\i  annu  li200)  lj000i  g00|  600i  ^ 

80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berryman. 


COAL  AND  ASHES  HANDLING 

MACHINERY,    SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE  SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers.    Founders,  Machinists, 
CHICAGO,  U.  S.  A. 


The  Phosphor  Bronze  SmeltinsCo.  Limited. 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,etc. 

—  DELTA    METAL- 
CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole:  Makers  in  the  U.S. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

ioo  West  Ninth  St.,   KANSAS  CITY,  flO. 


Foree  Bain, 

Consulting  Engineer 
Electricity,  Mechanics, 

Solicitor  of  Patents 


Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bldjj.,  - 


Chicago 


ELECTRICAL  BOOKS. 

All    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette,  CHICAGO. 


To  Repair 
Broken  Arti- 
cles use 


Remember 
MAJOR'S 
RUBBER 
CEMENT, 
MAJOR'S 
LEATHER 
CEMENT. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


ALTON 


RAILROAD. 


I* 


PERFEQ  PASSENGER  SERVICE  BETWEEN 


CHICAGOand  KANSAS  CITY, 

CHICAGO  and  ST.  LOUIS, 

CHICAGO  and  PEORIA, 

ST.  LOU  IS  and  KANSAS  CITY. 


I    HOT  SPRINGS. Ark., DENVER.Colo.. 
If       "     TEXAS.  FLORIDA.UTAH. 
HI        CALIFORNIA  A1.0  OREGON. 


If  you  are  contemplating  a  trfp.  any  portion  of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 
pay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES. 


IOIVI     2    TO     200     HI, 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 


WESTERN  ELECTRICIAN 


June  2,  1900 
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Westinghouse 

A.  G  Engine-Type  Generators. 


WESTINGHOUSE  A.  C.  GENERATOR  WITH  BELT-DRIVEN  EXCITER. 


For  Long-Distance  Power- 
Transmission  Plants. 


Perfectly  Adapted  for 
Direct  Connection. 


Westinghouse  Electric 


&  Manufacturing  Co., 

PITTSBURG,  PA. 

All  Principal  Cities  in  U.  S.  and  Canada. 


,v.v 
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WESTERN  ELECTRICIAN 


FORT   WAYNE    ELECTRIC   WORKS 

(INCORPORATED.) 

-    THE   "WOOD"   SYSTEMS 
FOR    LIGHT   AND    POWER. 


"WOOD"   DIRECT-ACTING  FOCUSING    LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp  mechanisms  are 
entirely  distinct  and  separate.  No  weights,  chains  or  guides  required  to  keep 
the    arc    in   position    and    obscure    the    light. 

SEND  FOR  BULLETIN    1007. 
"WOOD"    ARC    LAMP    SUSPENSION    CUT-OUTS. 

A  new  idea  for  interior  arc  lamp  suspension:  A  positive  and  absolute 
cut-out.      Style    A    can    be    supplied    in    any    length    to    meet    local     requirements. 

SEND    FOR    BULLETIN    1006. 


MAIN    OFFICE    AND  FACTORY: 


J 


FORT  WAYNE. 


INDIANA. 


• •  •  • • ■ • 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

lor  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 


LECTRU 
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THE  TKOCBLK  OF  OIL  OH  BKLT*  OVERCOME  BT 

Oil  Extracting  Powder, 

MANUFACTURED  SOLELY  BY 
8HULTZ  IiEJlVTIIVG  COMPAXV. 


BATTERY  JARS 


GEB  FOR  OUR  J»R. 

&  GILCHRIST  JAR  CO., 

PHILADELPHIA.  PA. 


WHAT  HAVE  YOU  TO  MAKE? 
f.rst-Cinss,    Prices  Re«- 

SPIES  &  COMPANY, 

B7-80   W.  V.tn   Buren  St  ,  Chicago,  IN. 


A  great  many  bells  cut  oil  on  tham,  which  lessens  their  drMDR  power  by  eauslDg  them  to  slip, 

nice  to  have  the  oil  extracted  Is  expensive,  and 

lelnedone. 
•  hleh  can  be  applied  to  the  belt  while  It  Is  run- 
nine  ot  '  L»vlt  In  nice,  dry  condition.    This  can  be 

me  or  the  use  o(  the  belt.    It  also  lengthens  the  lite  o( 
Ihu  oil  If  used  as  directed, 
pound  cans. 

Price,  30  Cents  per  Pound. 

SHULTZ  BELTING  COMPANY, 


It  can  be  had  from  our  agents. 


ST.  LOUIS,  MO 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington, 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.      Free  samples  and  net  price  sent  on  application. 

BURT  6l  TOBEY,  new  Bedford,  mass. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBim, 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards  Wukm 
and  Packings.    Patent  Insulating  Cleats. 


MAJTTTFACTUKED  BT 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,    14 


BIPOLAR  AND  MULTIPOLAR 

DYNAMOS  and  MOTORS 

Open  and  Enclosed  for  All  Purposes. 
PRICES  RIGHT.  CATALOGUE. 

Star  Dynamo  Works, 

Jefferson  City,  Mo. 


FAMES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 


RATAiniillF    tin     7  has  just  been  Issued 
L'iSfl,,"'   'upon  request     Its., 


and  will  be  mailed 
hows  a  number  of 


pon  requei 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers  .... 
Address,  PARIES    MFG.    CO.*   Decatur,   Illinois. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ■ 

572-S78  First  Ave.,  Cor.  33d  St.,   NEW  YORK.  I 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  I 

■  S,SBM!S.aT!gSr™-.       MARTIN  .1    IN  Sill  I  fill  ■  ■ 


BIG    STOCK 

IN 

CHICAGO! 

DIRECT-CURRENT 
HOLTZER-CABOT 

FANS 

MO  AND  500  VOLTS, 
LAMINATED  FIELDS, 
CARBON  BRUSHES, 
SELF-0ILIN0  BEARINOS. 

These  Fans  Made 

IN   BOTH 

Deskand  Bracket  Styles. 

SEND  FOR  CATALOG 
OF  FULL  LINE  OF  PANS. 

HOLTZER-CABOT  ELEC.  CO., 

397  Dearborn  St.,  CHICAGO,  ILL. 


Ine.  1S»5. 
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^  Black  Diamond  File  Works  i 

c* 

» 

I 

c* 
c* 

-.  OCR  GOODS  ABE  ON  SALE  1ST  BVEBV  LEADISO  HABDW&BE  0^ 
4l  STORE  IN  THE  UNITED  STATES  AND  CANADA.  \fr 

|  G.  &  H.  BARNETT  COMPANY,  » 

Ti  BUI!     Al-kC  I     DUIA        DA  P* 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


,  PHILADELPHIA,  PA.  ^ 


STURTEYANT 
ELECTRIC  FANS 


In  too  types  and  sijes. 
Special  designs  Jkr requirements. 
We  build  both  tan  and  motor. 
Send  for  Bulletin  H . 


<fV=>?»  ■ 


«•=»* 


r*s& 


B,F.  STURTEVANT  CO. BOSTON. 

>EW  YOIIK  '1>HILADF.L,PHIA  •   CHICAGO    •   LONDON. 


$3  per  Annum. 


Coprrighl,  1900,  by 
Electrician  Publishing  Cnnipanr.  Chicago. 


1 0  cents  per  Copy. 
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SIMPLEX 


INSULATED 
WIRES   AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

I  l37Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


*.°N'* 


1889-Paris  Exposition, 
Medal  for  Rubber  Insulation* 

1893-World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  wr4.?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

SK-Vett  ,*•<•■•«..     253  Broadway,  New  York      a^'jss-Kf^  *•* 


Geo.  T.  Manson,  Gen'l 
W.  H.  Hedgln*.  Secy. 


MORE 

Grown'Rail  Bonds 

Art   in    use    -rirtn    all   other   styles   ol  kail   ttomls  cunbined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co, 

TheRookerj  ,  CHICAGO,  ILL. 


PLATINUM 


GOLDSMITH   BROS..  63  and  65  Washington  Street    Chicago 

Hefners  and  AsSafefS.  Woihs   58th  and  Thioo^  S'i 


"PHONO -ELECTRIC" 
WIRE 


It's 
Tough. 

Has  high  tensile  strength, 
elastic  limit  and  great  duc- 
tility. Does  not  break  at 
kinks,  joints  or  scratches.  The 
best  wire  to  use  where  safe, 
durable  and  permanent  con- 
struction is  required. 


Phono-Electric 


BRIDGEPORT  BRASS  CO.. 

19  Murray  St.,  NEW  YORK. 


WRITE  FOR  BOOKLET. 


*S    ft 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paraniie  Rubbtr  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH    AND    FIRE    ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JOHE1BOBO,  DTD. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  H  to 50 horsepower. 
Dynamos  from  10  lights  to  700. 
We  sell  or  rent.  Good  proflti 
for  agents.    The  Hobirt  Elic  Mfg.  Co.,  Troy,  Ohio. 

.Jueen  &  Co., 

1012  Chestnut  St.,  Phi  la. 

480  M0N0N  BLOG.,  CHICAGO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 

Hotor  Starting  Rheostats. 

Motor  Itrtrulatlrn  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimaeers. 

Special  Rheostat*. 

IRON  CLAD  RESISTANCE  CO., 

Westneld.  ET.  J_  TJ.  s.  A. 

l-T-E 

CIRCUIT  BREAKERS 


CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


Ghica*oBclli«un 

"»    E-5DF     (j— rS\    ■-■-.'-'-      ■      * 

LEATHER  COT^     MILL 
BELTING   VT  >  SLPPllh 


DYNAMO 
BELTING. 

The  production  of  our  Dyn&m* 
brand  of  leather  belting  Is  the  re- 
sult of  patient  Inquiry  andcarefml 
study  of  the  requirement*  of  the 
different  machines  used  under  all 
conditions  and  In  all  climates. 

When  ordering  Dynamo  Bett- 
ing always  state  the  system  used. 


ot  1  ic      > \ n  '  » >    1- 
0>7-  O'J  bUl.lfl    l\N\-.      Midi 

CHICAGO  III 


C.  XT.    SPLrlTDORP, 

Meafcel  Cells. 
spark  Celt. 
ty.*7  Vandewater  St.,  Hew  York. 


WfiSTOB  Electrical  lujifiima.  Co.,  |  HOLOPHANE  GLASS  CO.,  TBi^ 

11  — ^    ..».»  wuiu.  St..  Newark,  N.  I    u  s  A  *-*—*  CCMMUKD  PHISM  GLOBES  1HD  SHADES,  < 

^^aMSeajSjaVl  Baatsaaaaw.    "Mailmmn  Lirht.    ( 


Western  "Bound  Fatten' 
Trpa  F. 


teter. 


Berlin— European    Weston    Electrical    Instru- 
ment Co..  Ritterstrasse,  No.  ss. 
London— Elliott  ISros..  No.  101  St.  Martins  Lane. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These     Instruments    arc    particularly 
suitable  for  Isolated  Plants  and  Feeder  ; 
Circuits  in  Railway  and   Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts.  ' 
Ammeters  in  ranges  from  1  to  2,500  amp.  ; 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,   in  accu- 
racy and  economy  of  operation. 
Mention  [be  Western-  Electrician  when  writ-  I 
ing  for  catalogue. 


osdway, 
YORK,  N.  Y. 

Ouari  ntwd  to  %Ut 

.,    Complete  DiftuslOat, 
Minimum  Glare." 

FordtreL^irigand  diffusing  all  lrind.8  of  lirtS, 
Send  tor  catalogues  and  pivaij.itlwia. 


heUnited  §tates  Garbon  Company. 

nrv  ni 


ALTERNATING.  DIRECT'' 
ENCLOSES.    OPEN.] 


r  SPECIALTIES  A  SPECIA 
[ELECTROLYTIC. 

•7/asMVfT 


I  U     \J 

Cleveland.  "Ohio.  U.  5.    A. 
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VERITAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED  1899. 


"We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and   other  ELECTRICAL, 
APPARATUS  which  have  earned  for  us  the  reputation  of 


N 


We  own  the  GOOD-WILL,  NAME,  COPYRIGHTS,  TRADE  MARKS,  PATENT 
(No.  288881)  and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO., 
and  propose  to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability   may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    H.    BUNNE 


&    OO 


MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries,  Insulated  Wires  and  Line  Equipment. 


NEAR  GENERAL  POST  OFFICE,  NE\A/    YORK. 

Catalogues  sent  free  on  application.  GET  OUR  SPECIAL  PRICES. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 

DIEHL  ELECTRIC  FANS. 


IN     USI 


ROUGHOUT 


WOR 


Highest  Efficiency. 

For  all  Currents  except  Alter- 

nating. 

Ceiling  Fans. 

Electrolier  Fans. 

I 

Column  Fans. 

Counter  Column  Fans. 

Electrolier  Column  Fans. 

- 

Patents  sustained  byU.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  Injunction. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


> 


DIEHL  MANUFACTURING  CO. 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICAGO,  192-194  Van  Burin  St. 
BOSTON,  128-132  Eistx  St. 
PHILADELPHIA,  W.  Irwin  Chtynty  I  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT.  N.  J 


June  9,  1900 
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The  Value  of  Chloride  Accumulators  for  Trolley  Regulation. 

The  Union  Traction  Company  of  Philadelphia,  after  operating  a  battery  of 
Chloride  Accumulators  on  its  system  for  five  years,  has  recently  contracted  for 
five  additional  plants — one  power  house  battery  and  four  feeder  batteries — a  total 
battery  capacity  of  16,000  horsepower  hours. 

SALES  OFFICES:  THE  ELECTRIC 
Nev  York.  100 Broadway.  STORAGE    BATTERY    CO., 

Boston,  GO  State  street.  ,      „     , 

Baltimore,  Equitable  Building.  19th  Street  and  Allegheny  Avenue, 

Chicago.  Marquette  Building.  

Sar  Francisco.  The  Parrott  Bldg.  Philadelphia,    Pa. 
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Varney  Electrical  Supply  Co. 


N 


-IMPORTAN- 


Tbe  electrical  trade,  and  particularly  buyers  in  the  West  and  Southwest,  will  be  interested  to  know  that the  firm  of  Varney  &  McOuat  of  Indianapolis.  Ind..  has  recently  dissolved  partnership 
and  the  senior  member  of  the  institution," G.  E.  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Varney  Electrical  Supply  Co.  The  new  concern  has  opened  a  large  and 
handsome  store  at  235  S.  Meridian  St.,  Indianapolis.  Ind.,  where  a  large  stock  of  the  standard  electrical  staples  and  novelties  will  be  carried.  To  give  the  buving  public  a  good  idea  of  tbe  facilities 
of  the  new  Varney  Electrical  Supply  Co.,  it  may  be  said  that  the  new  store  is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  impressed  upon  the  trade,  as  it 
realizes  the  importance  of  being  fully  prepared  at  all  times  to  make  quictc  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stock.  The  trade  will  be  further  interested  to  know 
that  the  Varney  Electrical  Supply  Co.  starts  with  a  minimum  at  the  present  time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies, 
to  say  nothing  of  telephone  goods  of  all  sorts,  the  company  wishes  it  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  the 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the  company,  F.  O.  Rusling,  who  brings  to  the  company  an  experience  of  18  years. 
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CHICAGO. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  In  Design, 

Strongly  Built, 

High  Commercial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Ceiling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bros.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  U.  8.  A. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roeblings  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


HELLO!    INDIANAPOLIS!    GOING    TO 
THE  CLEVELAND  CONVENTION? 

YES,    and 

Robert  L.  McOuat, 

THE  "JUNIOR"  MEMBER  OF 
THE  OLD  FIRM  OF 

VARNEY&McOUAT, 

Manufacturers  and  Jobbers  of 

Telephone  and  Electrical  Supplies, 

125  SOUTH  MERIDIAN  STREET, 

Will   be   there   with   several   of  his   salesmen   to  greet  all 
their  friends. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES, 
BLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION   IN   BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 

135  FIFTH  AVENUE,    NEW  YORK. 


SCHEEFFER   RECORDING  WATTMETERS. 


Accurate  on  All  Loads. 

ill  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WtTHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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ARE  THE  MOST  IMPORTANT  FEATURES 

in  the  Construction  and  Operation  of  a  TELEPHONE  PLANT. 

Okonite  Wires,  Cables  and  Conductors  j 

SECURE  BOTH  AND  WILL  INSURE  SATISFACTION. 

t   There  is  only  One  Standard  of  Insulation,       f\  TS  f~\ 7V7 l HTp 

Having  made  a  material  reduction  in  prices  of  Construction  Material,  we  solicit  ♦ 

your  patronage.    Our  stock  is  complete.  I 


1 


CENTRAL  ELECTRIC  CO, 

264=266=268-270  Fifth  Avenue,  CHICAGO. 


t 


WHY 

Throw  away  85%  of  your  coal  whenuou  can  se/f  it  for  fnree  times  its  cost  by  puffing 
'n0UrSVstemof UNDERGROUND   EXHAUST  STEAM  HEATING  MAINS. 

it  AS  common  for  e/ectric  companies    who  are  now  operating    EXHAUST    STEAM  HEATING  PLANTS 
io  pa(/  their  entire  coat  ana/  fabor hilts  for  the  (/ear  err? of  6%  or?  investment  for  steam  mains 
from  sate  of  exhaust  steam.  YVhu  car?f  c/ocr  do  the  same?   Write  for  our  pamph/et 
Mention    Western  E/ectrician. 


American  District  Steam  Co.  Lockport  N.Y  ■ 

HHBB 

■■MMiBi 

W\ 
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Pole  Arrester  trun  cuver.  s>iiwwlni?  lid 
removed.  It  l»  necesit&ry  tu  loosen  but 
one  tbumb-scrt  w  to  remove  ltd-  This  Ar- 
rester welffbj  bat  IX  lbs.  complete. 


Every  Stationary  Motor 

Connected  with  an   overhead  circuit  should  be  equipped  with 
Lightning  Arresters  and  kicking  coils. 

Carton  Lightning  Arresters 

Are  particularly  adapted  to  this  service,  and  we  are  now 
making  a  line  of  small  kicking. coils,  on  which  we  can  make 
very  low  prices.     Ask  your  supply  dealer,  or 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 
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Smith.  Philip. 
Annunciators. 

Central  Electric  Co. 
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Western  Electric  Co. 

Western  Elec.  Supply  Co. 
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itelden-l.arwill  El.  A  Mf.  Co. 

central  Electric  Co 

Ft.  Wayne  Elec.  Wits.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Babbitt  II  ••  r  1  and  Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

burnley  Battery  .v  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  CO. 

Electric  Appliance  Co. 
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Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White,  S.  S.,  Dent.  Mfg.  Co. 
Bells.  Buzzers.  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Hoebel  &  Manger. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
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Cline-Surface  Mfg.  Co. 
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Leather  Preserver  Mfg.  Corp. 
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General  Electrical  Repair  Co. 
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Burglar  Alarms. 
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Eastern  Electric  liable  Co. 
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Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 
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United  States  carbon  Co. 
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Colls  and  Magnets. 

Northwestern  Elec.  Mfg.  Co. 

Splitdorf,  C.  F. 

varley  Duplex  Magnet  Co. 


Coloring.  Inc.  Lamp. 

Vitro  Cnrome  Chemical  Co. 
Compound. 

Dearborn  Drug  AChem.Wks. 

Little,  O.C.,  Pulley  Coat'gCo. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

American  Elec.  Fuse  Co. 

Burt  A  Tobev, 

Maxstadt,  F.  W.,  Mfg.  Co. 

McIntIreCo.,Thec. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Iiight  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestingbouseElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo..The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Intit. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

Kans.  City  A  So.  Lum.  Co. 

Leavltt,  R.  H. 

Tennent  Insulator  Pin  Co. 

Texas  Ann  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Oats  and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat,  Robert  L. 

Meyrowltz,  E.  B. 

Patste  Co-.H.  T. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Yiirnoy  Elec.  Supply  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A  Electro  Co. 
I>i  in  in  ci-  1  Theatre  1. 

lion  Clad  Resistance  Co. 
Bynamos  and  Motors. 

1  1  hi  ml  Electric  Co. 

Chicago  Motor  and  Dyn.  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.Co. 

Matthews  &  Bro.,  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Schureman  A  Hayden. 


Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Star  Dynamo  Works. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  Apnliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro- Plating  Hach'y. 

Besly  ACo.,Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  ii as. 

Marinette  Iron  Wks.  Mfg.  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 

Evans,  Almirall  A  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

( 'entral  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Elec.  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  ElectricCo. 
of  America. 

Specially  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Harnett  Co.,  G.  A  H. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

Maxstadt,  F.  W.,  Mfg.Co. 

McIntlreCo.,TheC. 
Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Electric  Appliance  Co. 

Maxsladt,  F.  W.,  Mfg.  Co. 

MclntireCo.,  The  C. 

Western  Elect.  Supply  Co. 
<-iih  Lighting,  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General   Elec.  Supplies. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat.  Robert  L. 

Mianus  Electric  Co. 

Varney  Elec.  Supply  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 

Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  A  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Insulator  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables -lllagnet  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

India  Rubber  &  Gutia  Percha 
Insulating  Co. 

McDermUl  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Northwestern  Elec.  Mfg.  Co. 

OkoniteCo,,The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawver-Man  Elec.  Co. 

Shelby  ElectricCo. 

Warren  Elec.  A  Specialty  Co. 


Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Daniels  Company. 

General  ElectricCo. 

Westinghouse  El.  A  M  f g.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathias. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith- Valle. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Chicago  M'ca  Co. 

MunsellA  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westinghouse  El.  &  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Plat  i  11 11 111     Bough  t     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt.West.  Sm.and  RefiningCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  *H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Kcflners. 

Gt.West.  Sm.and  RefiningCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding—Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McOuat,  Robert  L. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach*y. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Manufacturing  Co. 


Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  hlectrical  Works. 

Centra]  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  A  Co..  J.  H. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelyn,  J.  E. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,D.A..Tel.AEl.Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McDermid  Mfg.  Co. 

Mianus  Electric  Co. 

North  Electric  Co. 

Pacific  Electric  Co. 

R.  I.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson Tel.  M.Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Viaduct  Mfg.  Co. 

Warner  ElectricCo. 

Western  Electric  Co. 

western  Elect.  Supplv  Co. 

Western  Tel.  Const.  Co. 
Tips,  Electric  Cord. 

Burt  A  Tobey. 
Tools. 

Klein  A  Son.  Mathias. 

Melster  A  Co.,  C. 

Therien  Tool  Works. 
Transformers. 
Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 
General  ElectricCo. 
Gregory  Electric  Co. 
Siemens  A  HalskeElectric  Co. 

of  America. 
Wagner  Elec.  Mfg.Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elec.  Supplv  Co. 
WestlnghouBe  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turbine&WaterWhecls. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

StUwell-Blerce  Smith- Valle. 
Universities. 

Harvard  University. 

Rose  Polytechnic  Institute. 

Worcester  Polvt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork,Elcctrical. 

Bissell  Co.,  TheF. 

Noblett,  E.  J. 
V-ltay  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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FEDERAL  SALT" 

(PATINTKD.) 

FOR  CARBON  CYLINDER  AND  CARBON-MANCANESE  BATTERIES. 

GIVES  MOKE  CURRENT,  LONGER  LIFE,  AHSOLUTELY  NO  CRYSTALSr 


J 

♦ 


HEAVILY  AMALGAMATED 
ZINCS  A  SPECIALTY. 


.. 


FEDERALITE 


Pf 


FEDERAL  CARBON 
CYLINDER  BATTERIES. 


.IfcScval'  Salt" 


(PATENTED.) 


SOLD  IN  BULK.  GIVES  MORE  CURRENT  AND  IS  MUCH 
CHEAPER  THAN  SALAMMONIAC. 

Federal  Salt 

NON-POLARIZING 

DRY  BATTERY. 

THE  GREATEST  IMPROVEMENT  IN  20  YEARS. 

MADE  BY 

FEDERAL  BATTERY  CO., 

II  PINE  ST.,  NEW  YORK. 


This  is  the  Way  a  Salammoniac  Cell  Looks. 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 

Philadelphia,       St.  Louis,      San  Francisco. 


NEW  TYPE  SUNBEAM. 


mm  ,-r-  - 


16  Candlepower,  220  Volts. 


Superior  Quality 

Because... 

CARBON  FILAMENT, 
Purest  and  Host 
Uniform. 

VACUUM, 
\  More  Perfect. 

[  HATERIALS, 

Highest  Quality. 

J  WORKHANSHIP, 

Skilled  Labor  Em- 
ployed. 

TESTS, 

Carefully  Made. 


High  and  Low  Voltages  Equally  Efficient. 


WRITE  FOR  SAMPLE. 


WESTERN  ELECTRIC  COMPANY 

CHICAQO.  NEW  YORK. 


LONDON. 


ANTWERP, 


PARIS, 


Bridge  Chamber*.  171  Queen  Victoria  3a  Rue  Boudewyna.  46  Avenue  dc  Hreteull. 

St.,  E.  C.  and  North  Woolwich,  E. 

St  Paul,  ninn.,  American  Electric  Co.,  Northwestern  Agents. 

ST.  LOUIS  OFFICE,  Security  Building,  5T.  LOUIS,  MO. 
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THE  GENERAL  ELECTRIC  COMPANY'S 


ALTERNATING-CURRENT 
LIGHTNING  ARRESTERS 


MAY  BE  DEPENDED  UPON  IN 
A  CRISIS. 


WRITE    FOR    PAMPHLET. 


FOR  STATIONS. 


* 

* 


1 

* 

i 
t 


* 
* 

i 
I 


GENERAL  OFFICE,  SCHENECTADY,  N.  Y. 


?    Sales  Offices  in  All  Large  Cities. 


j-H- 
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i 

Chicago  Office,  Monadnock  Bldg.    { 
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FINE  TELEPHONE  EQUIPMENT 


Exchanges  and  Interior  Systems. 


± 


Couch  &  Seeley  Co., 

212  Summer  Street,  Boston,  Mass., 

SOLE  MANUFACTURERS 


* 


\A/.     St    O. 


COAL    GRAIN    MICROPHONE 
BIPOLAR   RECEIVER. 


* 


* 


+ 
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ANTI-TRUST 


»» «« 


ANTI-MONOPOLY." 
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INDEPENDENTS, 

Did  It  Ever  Strike  You  That 

CENTRAL  ENERGY 

Clears  the  Field? 


,''0111111 


CENTKAL 


REGISTERED 

"CENTRAL  ENERGY' 

TRADE   MARK. 


£k 


THE 


STROMBERG-GARLSON  TELEPHONE  MFG.  CO, 


,  ■ 
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HEATING  FROM  CENTRAL  STATIONS! 


The  Evans  System  of  Hot  Water  Heating  is  the  only  system 
that  uses  EXHAUST  STEAM  without  BACK  PRESSURE. 


It  is  the  Only  Heating  System  Using  a  SEPARATE  LIVE  STEAM  HEATER! 

j        NO  OTHER    SYSTEM   USES  CENTRIFUGAL        \ 

t  PUMPS  AND  A  CLOSED    CIRCUIT. 

♦ 

♦ 
♦ 

♦  The  Evans  System  is  therefore  Best,  Most  Economical 


IM 


DEA 


: 


NEW  YORK. 


BOSTON. 


CHICAGO. 


EVANS,   ALMIRALL  8c  CO., 

♦ 

^♦♦♦♦^  _  _ 

Something  New  in  Desk  Phones. 

A  COMPLETE  PHONE 


tfL 

,-^gjfc 

rfbtfi'SZ 

'  18b 

5j 

ie 

Showing  Phone  Attached  to  '. 

1 

3esk. 

At  your  Elbow  and 
OUT  OF  THE  WAY. 

For  Long-Distance,  Interior  or 
Factory  Use. 


Coil  of  Pacific  Coverelte  used  to  great 
advantage  in  Telephone  work. 


1    ^^ 

If. 

THLf] 

All 

■1  UMi 

'  lill 

1 

1 

Pacific  Desk  Phone. 

Send  for  latest  Circulars  on  Phones — We  make  several  styles — Up-to-date. 
All     Good     Talkers. 


IF-! 


I 


La  Crosse,  Wis.,  U.  S.  A. 
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» vto  J.  H.  VAN  VLISSINGEN,  Pres.         W.  C.  HEiNROTH,  Treas.  L.  G.  BOWMAN,  Secy,  and  Gen'l  Mgr. 

Western  Telephone 
Construction  Co., 

153-155  S.  JEFFERSON  STREET, 
CHICAGO. 

PIONEERS 

In  the  Manufacture  of  Telephones  and  Switchboards. 


B*    "ASgf''' 


.^fcS&tj*, 


~^S. 


New  Management.  Ample  Capital. 

Greater  Facilities. 
Reliable  Products.    Right  Prices. 


We  wish  to  announce  to  purchasers  of  telephones  and  tele- 
phone apparatus  that  we  are  prepared  to  fill  orders  for  telephones, 
switchboards  and  parts  PROMPTLY. 

"WESTERN"  apparatus  will  be  more  reliable,  efficient  and  dur- 

^^vj.    able  than  ever  before  and  will  have  no  equal  in  the  Independent 

&f   field.    We  are  prepared  to  ship  goods  the  day  order  is  received. 


WE 
MAKE 


TELEPHONES  THAT  CAN'T  BE  BEATEN. 
SUPERIOR  SWITCHBOARDS. 


*?^^K" 


Investigate  our  claims  before  placing  contracts  elsewhere. 


Look  for  the  "Western"  Exhibit 
at  the  Cleveland  Convention. 


jtes^ase* 
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FMERSON  ALTERNATING  HORRENT 


Emerson  Ceiling  Fan,  with  four-light  fixture. 


CEILING  »• 

'^f^fy 

DESK 

I 

FANS. 

1 

S 

J  900  Model. 

Emersoc 

Ceiling  Fan,  for  nigh-tension  systems. 

•-                               i 

ANY  SIZE  VOLTAGE  OR  ALTERNATION 

Shipped  from  St.  Louis  Stock. 


Emerson  16-in.  Desk  Fan — front  view. 


1*       *&       <& 


Equipped  with 


The  New 


"Parker 


»* 


Noiseless 
Blades. 


Emerson  J2-in.  Bracket  Fan — front  view. 


Western  Electrical  Supply  Co., 


IO  and  12  North  Ninth  Street, 


ST.  LOUIS,  MO. 


■■•••••••••••••••••i 


•••••••••i 
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That  Which  is  Established  by  Custom  or 
General  Consent,  as  a  Rule,  Value  or  Quality,  is 

STANDARD 

Our  Telephone  Apparatus  is  STANDARD 
by  Name  and  Quality  as  Well. 


MANUFACTURERS  OF 

TELEPHONES, 
SWITCHBOARDS 

AND  AUXILIARY 
APPARATUS. 


THE  BEST  TRANSMITTER  EVER  PRO- 
DUCED IS  THE 

MILDE. 


WE  IMPORT  THIS  REMARKABLE 
INSTRUMENT  FROM  FRANCE  AND 
CONTROL  ITS  SALE  IN  THE  U.  S. 


Our  Catalogue  Shows  a  New  Line  of  Improved 
Apparatus.    Will  It  Interest  You? 


THE  STANDARD 

TELEPHONE  AND  ELECTRIC  CO. 


MADISON,  WIS. 
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1  ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 

Telephone  No.  I S  7.50 

No.  2  7.00 

No.  3 6.25 

No.  4 3.50 

No.  6 8  50 

No.  6a 10.00 

No.  7 u.50 

No.  7a 11.50 

Desk 10.00 

We  guarantee  our  telephones  to  be  high  grade  and  best 
on  tbe  market. 


« 
♦ 

♦ 


♦ 

♦ 


i 


TELEPHONE  SUPPLIES. 


fti'l-EWiUllHl 


Cross  Arm'Braces:j  '  1 

li 


Pole  Steps, 


GALV.  IRON  WIRE  NO.  14 

Ton  lots  per  100  lbs $4.00 

No.  12,  ton  lots  per  100  lbs 3.75 

Brackets,  oak,  per  1,000 13.00 

Pins,  oak,  per  1,000 8.50 

Cross-arms,  per  foot 3Jc 

Pore.  Knobs,  No.  4,  per  1,000 $9.34 

Headquarters  for  all  Supplies. 

Shipments  made  promptly.    Send  for  our  Hand-book 
of  Information,  sent  free. 


♦ 


♦ 
♦ 
♦ 
X 
♦ 
♦ 

X 

X 

X 

• 

♦ 


FARR  TELEPHONE  &  CON- 
STRUCTION SUPPLY  CO., 

357  DEARBORN  ST.,  CHICAGO,  ILL. 


"*& 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.     If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our  capacity. 
Rapid  deliveries  our  rule,  and  each  order  filled  with  care.  Large 
stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short  backboards. 
Elegant  finish  and  design.  Prices  that  will  suit.  Hard  rubber  re- 
ceivers. Oak  or  walnut  woodwork.  New  Ideas  in  magneto  bells. 
Each  instrument  guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old  telephones. 
Dnublr-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and  fuse.  Ex- 
tension bells —  standard  and  bridging.  Circuit  closers.  Transmit- 
ters of  various  styles.  Repeating  coils,  induction  coils,  construc- 
tion material  of  all  kinds. 


WRITE  FOR  CATALOGUE. 

Central  Telephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICACO. 


TELEPHONE  MEN! 

Be  sure  to  see  our  exhibit,   Room  No.  213   Electric   Building, 
and  visit  our  factory  before  you  leave  Cleveland. 
We  can  interest  you. 

NATIONAL  CARBON  CO., 


♦♦♦♦♦»•♦♦ 
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Dearborn  1 h 


'rug    and     Chemical     Works, 

boratories— Water    Chemists. 
Vegetable     Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING.    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 
Century  Bldg. 
DULUTH.  MINN., 

203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CKICAQO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Plnconnlng,  Mich. 


Oreen  Bay,  Wis. 


New  London,  Wis. 


POLES 


W.  C  STERLING  &  SON, 

MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan, 
ill 


TIES. 


Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largs  Stock  Constantly  on  Hand. 


Poles 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MCN0MI1MEE.  MICH.    AH!       PORTIANO,   on  ETC  ON. 

WHOLESALE         PRODUCERS 

SO-FOOT   TO   80-FOOT    POLES   OUR  SPECIALTY 


TUT    I    HDfLTCT    lAin     DCCT    In  the  world  Is  claimed  of  the 

lilt  LflHutol   ANU  Dt5l  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 

Wo   TTiftlre   **i«9   DA'WBrlT  ARAdC.       Write  *ox»  pxloexs. 

BUCKNER-SAUNDER5  LUMBER  CO..' Monadnock  Block,   Chicago,  III.,  are  our 
authorized  representatives  in  any  particular. 


CEDAR    POLES 

SO   FT.  to     100  FT.     A      SPECIALTY 

p,l,ncc&rbr,dceeV(Wrs 

JOHN  H.F0WLE9     no'ct',i"AEcRoBLDG 


Tie 


hi;  Vast  ks. 

T.  H.  Brady,  New  Britain,  Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms, Pole  and 
SwlnglngHoods.HouseBracketsand 
other  SpecialtleR  for  Construction 
Work.—  Catalogue  and  Prices  fur- 
nished on  application. 


Indianapol's  Arm,  Bracket  &  Fin  Co,, 

Successors  to  J.  B.  NIACERS, 


MANUFACTURERS  OF 


CEDAR  POLES 

C.  H.  WORCESTER  &  CO.,  KOSS,  MICH. 

Yards,  Wagner  and  McAllister,  Wis., 

Fisher,  Swanson,  Gardner,  Arnold  and  Nathan,  Mich. 

We  own  the   Cedar  Stum  page  cut  and  sell  direct  to 
the  trade. 


Arms,  Bracket?,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office,  125  S.  Meridian  St.,      INDIANAPOLIS,  IND. 
FACTORY,  JAMESTOWN,  IND. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 

CHEMICAL  BUILDINC,  ST.  LOUIS. 


CR0S5~ARMS 
PINS,  BRACKETS 

Y/e  manufacfurea 'ana ' so/d  over 

SIX  MJI/iOff  Pins  and  rwoM////or/ 

Cross-Arms  In  /89g. 

Our  goods  orre  (Be//)  STondaraf 

r/<?  manufacture  on  ft/  from  best 

mar/er/a/. 

Seven  Factories 

Skilled  help  anduneoua/ed  fac- 
ilities er/a/bfe  as  to  fill  all  orders 
promptly. 

Capacity-    oyer  5.000    \ 
Long  leaf  yellow  pine        I  Pp    a     . 
Cross  Arms,  i  reruay 

Over  45.000  Locust  Pins  J 

Let  Us  Know  Your  Wants 
EJ.NOBLETT 

e^e  -  90s  -  35  th.  Street 

Chicaso.- 

Long  distance  Telephone, Yards.sos 


XA^hite    Cedar     F»ol 

AND  STREET  RAILWAY  TIES. 

TSSS^SSi  PERRIZO  &  SOWS,  Daggett,  Mich. 


IPa^aW)^  (VwoVHu/kW  &M\yWv«rV  &JV#W  Of. 


OAK  PINS  AND  BRACKETS. 


PAINTED 

SACKED   AND 
GRATED. 


Manufacturers  for  Wholesale  Trade. 


Prompt  Shipments. 


Car  Orders  Solicited. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


MANUFACTUBEB  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL 


KLEIN'S 


Kansas  City  &  Southern  Lumber  Co., 


SPRINCFM 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Manufacturers  and  Dealer!  Ill 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  in  any  quantity.    ^T"WEITE  US. 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  43"- Send  for  one. 

Mathias  Klein  &  Son, 

B7-B9  W.  VAN  BUREN  STREET.  CHICAGO.  Ill 


I  NUM 


DLA 

if^  FOR  ALL  PURPOSES. 

■        Scrap  and  Native  Platinum  Purcnaied. 
BAKER  &  CO.,  408-414  Slew  Jersey 

Railroad  Ave..  Newark,  X.  J. 
New  York  Office,  wo  Liberty  Street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  «■*»  ■* 

GENERATORS    '-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
vicni..\nivi\«    Spherical.    Steel.    Invertible.    Multipolar. 

MOTORS   -    -    -    1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type, 
mvivaw FACTORY   EQUIPMENTS  A  SPECIALTY. 

.......  (  Northern  Engineering  Co.,    Tie  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B— K.  Electric  Co., 

UrNuto  I  39  CorlUmdt  St.,  New  York.  - 


St.  Paul,  Minn. 


San  Francisco,  CaL  Los  Angeles,  Cal 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


936-940  Monadnock. 


Kansas  City,  Mo. 
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LlUH  INI    NU     May  not  bother  you 

for  years — it  may  come  tomorrow. 

^  W  M  W     it   seem   to  be  good  business  policy  to 
run  without  effective  and  trustworthy  lightning  arresters? 

CTRIKF 

\J  n  I  lm  ■■■    your    directors    for    authority    to 

protect  your  machines  at  once — then  buy  the  best. 

TWIOF 

WW  I  ^^  Ih  as  many  Wurts  Lightning  Arresters 
are  sold  as  any  other  makes,  because  they  are  the  best. 
They  have  been  tried  and  proven. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 


General  Electric  Company's 

Candelabra,  Series,  Decorative,  Battery  and  Minia- 
ture Lamps  are  made  of  the  best  quality  of  materials 
with  superior  workmanship  and  show  constant  im- 
provement in  detail. 


Send  for  Catalogue  No.  1017. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


INDIA    a  AMBER 


FfJ  w?      >*■»  >1 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  g    MIC 

INSULATED       ,fl%        COMPOUND 

i  lulhs  and  I'.ipi-rs  . 

!l 

EiiftMicMunsell&Co."  Mica  Insulator  Co. 

2ISW.itrrSt.NpW  York  <S  CllicfUio.  11; 'lakcSt. 


PERFECT 


INSULATOR 


A  COMMUTATOR  NECESSITY! 


SO  CENTS  PER  STICK.     $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
3tnd  PREB.  Sampl.  Stick. 


Name  . . 
Address  . 


ot).Tbe  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
90S  Title  and  Trust  Bldg.,      CrllCAQO,  ILL. 


Seven-Inch  Navy  or  Autogas 
New  Standard  Cell, 

8  x  22  Over  All, 

Has  no  equal  of  any  size  for  automobile  and  launch 
gasoline  engines.  Set  up  in  neat  case  containing 
eight  cells,  with  switch  and  instructions  how  to  op- 
erate. Price  by  freight  or  express,  F.  O.  B.,  New 
York,  $5.00.  Jump  spark  coil  to  work  with  this  bat- 
tery, $10.00.  Cash  must  accompany  order. 
Look  out  for  our  electric  campaign  button. 


\A/I 


IAIN/1    ROOM 


INVENTOR  AND  SOLE  MANUFACTURER, 

NEW  STANDARD  DRY  BATTERY  BUILDINC, 

42  Vesey  Street,        New  York  City. 


THE 


fit 


MUSTAVIT" 


Size,  6 

ACENTS. 

Philadelphia.  Pa  . 

Novelty  Blec  1 10  . 
60-2-4  N.  4th  St 

Pittsburg.  Pa  . 

Doubleday-HIll  Elec 

Co.. 

636  Wood  St. 

Boston,  Mass., 

Pettlngell  Andrews 

Co., 
276  Devonshire  Street 


DRY  BATTERY, 

The  Cheapest  Dry  Battery  Now  on  the  Market. 
Superior  to  Any  Other  in  Quality. 

LIBERAL  DISCOUNTS  TO  DEALERS. 


THE  NON-POLARIZING  DRY  BATTERY  CO., 

625  BROADWAY,  NEW  YORK  CITY,  U.  S.  A. 

MANUFACTURERS  OF    Q     Uf     DRV  BATTERY. 
ENOUGH    SAID. 


Indiana,  Terre  Haute. 

Rose  Polytechnic  Institute.  £S2r»&KS: 

cal. Electrical, Civil  Engineering,  Cbemical Courses; 
Architecture.  Extensive  shops.  Modernly  equipped 
laboratories  in  ail  depts.    Expenses  low.  18th  year. 


For  catalogue  address 


C.  L.  MEE3,  President. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 
T.  C.  Mendenhall,  Pb.  D„  LL.  D.,  President. 
Courses  oC  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  flarine 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  supply.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions— we  can  help  you. 
Write  for  Handbook  "K,"  giving  prospectus  and 
special  terms,  American  School  of  Correspondence, 
Boston,  Mass.,  U.  S.  A.  (Chartered  by  the  com- 
monwealth of  Massachusetts). 


Ktfck-  jr^ 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST  ,  CHICAGO 


YOU  ARE  TAKING  CHANGES 

If  you  buy  an  Arc  Lamp  without 
first  giving  the  subject  thorough 
investigation. 

THE    "BELDEN    SYSTEM 

has  many  superior  points  that 
have  convinced  others. 


Our  illustrated  catalog  tells 
what  an  Arc  Lamp  SHOULD 
BE  and  what  THE  BELDEN 
IS. 


Belden-Larwill  Electric  & 
Mfg.  Co., 

FT.  WAYNE,  IND. 
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FHANK  N.  PHILLIPS.  PREaiOCNT. 
3,    H.    WAGENSEIL,  TftEAaU-lE-t. 


EUGENE  F.   PHILLIPS, 
Genebal  Manager. 


C.  ROWLAND  PHILLIPS,  VlCE-Pnca, 
C.  R.  REMINGTON,  JR.,  Stc. 


AMERICAN  ELECTRICAL  WORKS, 

l  I     /   J  PBOVTDEJfCE,  B.  I.  ' 

«  ■  ■ f      BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  "W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stork,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips '  Electrical  Workt. 

MAIN  OFFICES  AND  FACTORIES,   FHILLIPSDALE,    R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
-under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
'best  speed  regulation  which  can  be 
■obtained  under  any  conditions.        =, 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET.  BOSTON,  MASSi 

Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


ATENTS. 

PAGE  &  DURAND, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 

Adams   Ex.  Bldg.,  186  Dearborn  St., 

CHICAGO.  ILL. 


CI  Cl^TftlfMl      Thousands    are   success- 
LLLUiniUHL    ful  and  gaining  better  po- 

hNblNbCnlNbin-   at  tome  by  our  mail 
system.    We  teach  Elec- 


cal  Engineering.  Mechanical 
nu  mil  Drawing.  Machine  Design, 
Dl  MAIL  Electro-Therapeutics,  Short 
Popular  Electrical  Course, 
■etc,  by  mail.  Study  in  spare  time  only. 
Institute  endorsed  by  Thomas  A.  Edison 
and  others.  Catalogue  free.  E  eclrical  Bag]- 
neer  lost .  Dept.K,  240-2  W.  23d  St.,  NdW.York 


HARVARD     UAIVEKSITV. 

Lawrence  Scientific  School. 

Twelve  departments  of  study  leading  to  the  de- 
gree of  Bachelor  of  Science.  Civil  Engineering, 
Electrical  EDgineering,Mecbanical  Engineering, 
Mining  and  Metallurgy.  Architecture, Landscape 
Architecture,  Cbemisiry.  Geology,  Biology,  An- 
atomy and  Physiology,  For  Teachers  of-  Science 
and  General  Science. 

For  Descriptive  Pamphlet  apply  to 

J.  L.  LOVE,  Secretary,  Cambridge,  Mass. 

N.  S.  SHALER,  Dean. 


KKSKKS3  Vitro  Chrome 

look  like  natural  glass.  The  colors  produced  are  bright  and  durable,  and  can  be  used  for  indoor 
and  outdoor  decorations;  also  used  for  RAILWAY  AND  STKA1IBOAT  SM-iAAJL 
LIGHTS  1CUBCTRI C  SIOXS.  ETC.  Vitro  Chrome  is  superior  to  any  other  incandescent 
lamp  color.    A  trial  will  convince  you.    Manufactured  only  by 

VITRO  CHROME  CHEMICAL  CO., 

421  B  Milwaukee  St.,  MILWAUKEE,  WIS. 


Send  for  Circular. 
For  Sale  by  all  Dealers  and  Electric 
Supply  Houses. 


NOTE  OUR  PRICES  ON  DYNAMOS 

COPPER  COMMUTATORS  GUARANTEED  3  YEARS. 
10  LIGHT,  $30  30  LIGHT,  $65  75  LIGHT,  $115 

20        "  50  50        "  85  100  "  145 

Warranted  free  from  mechanical  and  electrical  defects.    Armatures 

rewound,    commutators  refilled,  machines  repaired. 

All  work  guaranteed.    Send  for  catalogue. 

The  Chicago  Motor  and  Dynamo  Co.,  Inc., 

39-43  WEST  WASHINGTON  ST.,  CHICAGO,   ILL. 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


TRANSFORMERS 

THAT     CAN      BE 

RELIED  UPON 

ARE     BUILT     BV 

Wagner  Electric  Mfg.  Co, 


Type  "C,"  iO  K.  W.  Unit. 

SEND   FOR   DESCRIPTIVE    BULLETINS  SHOWINC  OUR 
DIFFERENT  TYPES. 

General   Offices  and  Works,  ST.    LOUIS,  U.  S.  A. 


BRANCH    OFFIOES: 

NEW  YORK,  Havemeyer  Building.  PHILADELPHIA,  1000  Betz  Building. 

BOSTON,  620  Atlantic  Avenue.  CHICAGO.  1519  Marquette  Building. 

ATLANTA,  OA.,  1002  English-American  Bldg.,  R.  J.  Russell. 

BALTIMORE,  204  East  Lexington  Street.         SAN  FRANCISCO,  120  Sutter  Street. 

YOKOHAMA,  JAPAN.  LONDON,  ENGLAND.  CITY  OF  MEXICO. 

FOREIGN  DEPARTMENT,  Havemeyer  Building,  New  York  City. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


IMO'XAf   READY! 


Desk  and  Ceiling  Fans,  1900  Models. 


Send  for  Cata- 
logue No.  2110. 


THE  EMERSON  ELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 


Eastern  Office  and  Warehouse,  136  liberty  street,  New  York  City. 


This  Trade=Mark?tno!ectkteets',  £!?» 

Branches,  Edison  Cut-Outa 

Sft  Guarantees  Satisfaction 

Switches,  etc.  -.,,, 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURG,  PA. 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


Chicago  Agent,  J.  W.  Brooks,  60S  Plymouth  Bldg 


LAMPS  |7C 

CO.,  Owensboro,  Ky.        M    U 

>ks,  605  Plymouth  Bldg.  ■     •■  ^l»^ 


"WHAT 

WILL 

YOUR 

HARVEST 

BE" 

LIBERAL  CREDIT  EXTENDED. 

JAS.  L. 

198  F 


If  you  do  not  practice  ECONOMY  in  the  running  of  vour 
STEAM   PLANT  P 

YOU  can't  know  if  ENGINE  is  developing  full  power  for 
fuel  consumed  without  an  INDICATOR.  WE  KNOW  ours  is 
the  best  and  the  price  will  meet  your  views. 

EUREKA  PACKING  saves  power,  reduces  year's  cost  one 
half.    Price  as  low  as  cheap  kinds. 

Boiling  water  fed  into  the  boiler  saves  lots  of  fuel.  The 
ROBERTSON  HEATER  will  do  this. 

AN  ELIMINATOR  on  your  steam  pipe  is  an  insurance 
policy  against  accidents.    The  cost  is  trifling. 

ROBERTSON    &   SONS, 

ulton  St.,  N.Y.  Boston,  Phila. 


WESTERN    ELECTRICIAN 


June  9,  1900 


WANTED. 

cperlencedmantodolncandi 

Qda  motor  work  and  ri-|>airin^. 
1  ■  vv  rer- 
deslredL    a  ran 
.  man  to  •-'».■!  Into  busloi 
for  1  tit-  right 

Address  BOS    17 
clan. 510  Marquette  Kulld- 
•ago. 


40   LAMPS. 

\v.  bave  for  sale  .. 
Wood  '  9,Vampere  arc  him].-,  in 

flrst-clnss  condition:  will    bv    so 
approval.      Address  IOWA    CITi     ELECTRIC 
LIGHT  CO  Iowa. 


FOR  SALE. 

Cnsulatoi  Pin  Factory,  situated  on  m;.in  line  of 
tb*.-  B  .v  "  I:  H  Good  freight  rates  lioth  east 
and  west.  I'lillmiteil  supply  of  locust  and  u.ik 
timber,  which  can  be  bought  cheap,  delivered  to 
factorv.  Pleoty  of  orders,  good  profits  and  a 
nice  business  for  small  capital .  T..  care  Western 
Electrician,  r.in  Marquette  I.uildlng,  Chicago. 


LEGAL  NOTICE. 

Sealed  proposals  will  be  received  by  the 
Council  of  the  incorporated  village  of 
Chicago  Junction,  Huron  County,  Ohio, 
at  the  office  of  the  Clerk  of  said  village, 
until  noon  of  June  22,  1900,  for  furnish- 
ing equipment  of  electric-light  works  in 
said  village,  including  two  (2)  dynamos, 
two  (2)  engines  and  one  (1)  boiler,  accord- 
ing to  specifications  on  file  in  the  office  of 
the  Clerk  of  said  village. 

The  council  reserves  the  right  of  re- 
jecting any  or  all  bids,  each  bid  to  be 
guaranteed  according  to  law.  Bidders  to 
use  the  printed  forms,  which  will  be  fur- 
Dished  on  application. 

By  order  of  the  Council. 
May  22,  1900.  WM.  LOWRY,  Clerk. 

WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

850  Washington  St..  Newark,  N.  J. 


WANTED. 

ai  on,.  1  xperlence  for  vind- 

Ingdepartme-nt  ol  Factory  producing  Large  direct- 
current  dynamos  and  motors.  Good  -alary  for 
the  proper  person.  Address  "FOREMAN,"  care 
of  western  Electrician,  510  Marquette  Building 
go,  111. 


WANTED. 

At  once,  foreman  of  wide  experience  for  raa- 
chine  shop  ol  1  orj  producing  large  direct- 
current  dynamos  and  motors.  Good  salary  for 
the  proper  person.  Address  -\x\,"  care  of 
Western  Electrician,  510  Maniuelte  liulldln». 
Chicago,  111. 


WANTED. 

A  position  by  a  number-one  all-around  man  as 
superintendent  or  manager  of  a  telephone  ex- 
change. Up-to-date  and  thoroughly  posted  In 
all  branches  of  the  business.  Married.  Strictly 
temperateanda  hustler.  Twelve  years'  exrerf- 
ence.  Gilt  edge  references.  Address  H.  M., 
Fairfield,  111. 


COPPER  WIRE  FOR  SALE. 

I  have  for  sale  1,000  lbs.  of  No.  10  B.  & 
S.  gauge  bare  copper  wire  (as  15c.  per  lb. 
Has  been  in  use  once.     Address 

EDDY  ELECTRIC  LIGHT  CO., 

CARLSBAD,  X.  11. 


Agency  for 
European 
Countries 
Wanted 


By  a  well-established  firm, 
for  f  .liable  goods.  Such  as 
will  sell  among  the  elec- 
trical trade  preferred.  As 
we  expect  to  push  the  busi- 
ness, will  only  consider  offers 
of  first-class  goods  promis- 
ing large  business  In  the  fu- 
ture and  this  only  on  defin- 
ite contract.  Accounts  will 
be  amply  secured. 

Address  "AQErXY,"  care 
Western  Electrician. 


WANTED 

Man  of  ability,  capable 
of  selling  goods  on  the 
road  or  taking  charge 
of  factory  manage- 
ment in  well-estab- 
lished and  profitable 
Electrical  Manufactur- 
ing Business.  Must  in- 
vest $8,000  or  $10,000, 
but  security  of  invest- 
ment and  withdrawal 
of  same  when  desired 
is  GUARANTEED. 

Rare  opportunity  for 
right  man. 

Address  MANUFACTURER, 

Care  Western  Electrician, 

CHICACO. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Glbbs  M.  P. 
■  SOllght  C.  &C. 

75  light  National. 
100  light  Crocker-Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
300  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


650  light  Edison. 
SOO  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
ii  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 

1  h.  p.  Sprague. 

1  h.  p.  Rockford. 
"   h.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


'„  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5h.  p.  T.-H. 

5  li.  p.  La  Roche. 
7M  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
I  30  h.  p.  Edison. 


50  h.  p.  T.-H. 

500  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17H  h-  p.  Glbbs  M.  P. 
30  h.  p.  Edison. 
60  h.  p.  E'dison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

6  h.  p.  National. 

7H  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SGHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


REPAIRS 


FVERVTHING    ELECTRICAL 

WRITE     US 

Rost.L.  McOuat, 

INDIANAPOLIS,  IND. 


REPAIRS 


no-Volt  Incandescent  Dynamos. 

1  12-Ilght  Edison,  %  M.  P. 

1  25-llght  C.   &  C,   self-oiler. 

1  35-llght  Duplex.  '5,  self-oiler. 

1  35-llght  Westlnghouse,    self-oiler. 

1  36-light  Bernard,   self-oiler. 

1  50-llght  Hawkeye.  self-oiler. 

1  60-llght  Bain,   self-oiler. 

1  50-llght  Card,  self-oiler. 

2  90-llght  Weslinghonse. 
1  160-llght  Rockfortl. 

1  209-light  Howard. 

1  250-light  Commercial,  eomp.,  self-oiler. 

1  260-llght  Natloual,  eomp.,  self-oiler. 

1  270-llght  T.-H.,  eomp.,  self-oiler. 

1  300-llght  Elckmeyer. 

1  340-llght  Eddy,  self-oiler,  compound. 

2  350-llght  Hawkeye,  conip.  wound. 

1    350-light  National,    self-oiler,    compound. 

1    350-llght  Edison,  20  K.  W.,  self-oiler. 

1   360-llght  Bockford,  self-oiler,  compound. 

1    450-llght  Edison,   25  K.  W.,  self-oiler. 

1    400-llgbt  Wood.  M.  P.,  self-oiler. 

1    450-llght  Rockford.  self-oiler. 

1    540-llght  Edison,  30  K.  W..  oil  cup. 

4   540-llght  Edison,    30    K.    W„    self-oilers, 

compound. 
1   540-llght  WestJind Be,  S-pole,  slow-speed, 

30  K.  W.j  self-oiler,  new. 
1    600-llght  E.  At  C,  slow  speed,   M.  P.,  self- 
.11.  r.  compound, 

1  600-ll>."lii  Elckmeyer. 

2  700-H-iii  Siemens  .^  Halske,  40  K.  \v..  M. 

P.,  *low  speed. 
2   700-llght  Westlnghonse,       10-pole,       slow 

speed,    40    K.    \v.,    self-oilers, 

new. 
1    800-llght  Rockford,  self-oiler,  new  nrm't. 
4    800-llghi  Edison,   I".  K.  «'..  Beif-oilers. 
1  1360-JIght  Wnddell-Enz,  SO  K.   W.,   M.  P.. 

for  direct  connection. 

BOOSTER  SET. 

1  Siemens    &    Halske,    multipolar    ir lad 

type  booster  set,  for  raising  275  ampereSi 
26  volt-  or  Ics;  motor,  90  amperes,  110 
volls;  generator,  275  amperes,  20  volts. 

500-Volt  Generators. 

1    45  K.  W.  Edison,   compound,   self-oiler. 
1  150  K.  W,  Detroit,  M.  P.,  compound,  self- 
oiler. 

DIRECT-CONNECTED  RAILWAY 
GENERATORS. 
1  100  H.  P..  500-v..lt    Westlnghonse,     Kodak 
set    Westlnghonse    generator   and    Weat- 
[nghonae  c p.  engine,  14x21x14,  all  com- 
plete, fine. 


ELECTRIC  co. 

54-62  S.CLINTOM  ST.  CHICAGO. 


Alternating    Generators, 

350-llght  Thomson-Houston,    A.    18. 
600-llght  Bain,   30  K.  W.,   self-oiler,   new 

toothed  armature. 
600-llght  Thomson-Houston,  A.  6,  30  K.  W. 
600-Jight  Thomson-Houston,     30     K.      W., 

two-phase,   1100  volts. 
650-llght  Thomson-Houston,  A.  35,  s.  o. 
750-llght  Westiughouse,  37%  K.  W. 
900-llgbt  60-cycle  Westlnghouse,  45  K,  W„ 

self-oiler,      toothed      armature, 

compound  wound. 
1  lOOO-Hght  Wood.     50     K.     W.,     self-oiler, 

toothed  armature. 
1  1200-Iight  Westiughouse,    60    K.    W.,    self- 

oller,  toothed  armature. 

1  1400-IIglit  Westiughouse,  70  K.  W. 

2  6000-llght  Westlnghouse,  300  K.  W„  toothed 

armature,      composite    wound, 
self-Oilers,  outboard  bearings. 
1  6000-llght  Westlnghouse,    300   K.    W.,   2200 
volts,\  toothed    armature,    com- 

Coslte    wound,    self-oiler,    out- 
oard  bearings. 
Arc  Dynamos. 


1  20-light  2000  C. 
1  25-llght  2000  C. 
1    30-light  2000  C. 


30-Ilght  2000  C. 
35-llght  2000  ('. 
40-llghl   2000  i'. 


Western   Electric. 

T.-H. 

Western    Electric, 

oiler. 
Brush,  No.  7. 
T. -II..    I..   D.  2. 
Wood,   No.  7. 


40-llght  2000  C.  I'.  West,  in    Electric, 
oilers. 


4  45-llght  1200  C.  P. 

4  45-llgln  1200  C,   I'. 

1  50-llght  2000  O.   P. 

2  50-llght  1200  «'.    P. 
1  60-llght  2000  C.  P. 


50-llght  2000  C. 
60-llght  2000  C. 


60-llght  2000  C. 
60-llght  2000  C. 


r.-H,,  .m.  12. 

Brush,   No.  7. 
Excelsior,    latest 
T.  II..    I,.    D.  ,12. 
Western    Electric, 

oiler. 
Brush,  No.  v&. 
Western   Electric, 

oilers. 
Westiuighouse. 
Wood,   No.  8. 


type, 
self- 


Arc  Dynamos.— Continued. 

3    65- light  2000  C.  P.  Brush,   No.  8,   new   ar- 
mature. 

2  75-llght  1200  C.  P.  Standard. 

1  75-light  2000  C.  P.  Westlnghouse. 

3  125-llght  1200  C.  P.  Excelsior,    latest    type, 

self-oilers,  fine. 

no-Volt  Motors. 

2  1     H.  P.  Roth,  self-oilers. 

1     2      H.  P.  Duplex,    self-oiler. 

1     2     H.  P.  Westlnghouse,   self-oiler. 

1     3     H.  P.  Jenney,  self-niler. 

1  3     H.  P.  Card,  self-oiler. 

2  7%  H.  P.  Westlnghouse. 
1    12      H.  P.  Rockford. 

1    IS      H.  P.  National,    self-oiler. 
1    18      H.  P.  Commercial,  self-oiler. 
1    18     H.  P.  T.-H.,  self-oiler. 
1   18     H.  P.  Siemens  &  Halske,  M.  P.,  self- 
oiler. 
1   20     H.  P.  Elckmeyer. 
1   24     H.  P.  Eddy,   self-oiler. 

1  25      H.  P.  Rockford. 

2  30      H.  P.  Edison,  25  K.   W.,  self-oilers. 
1    25     H.  P.  National,  seli-oiter. 

4  25      H.  P.  Edison,  20  K.  W.,  self-oilers. 
1    30     H.  P.  Rockford. 

7    35      H.  P.  Edison,  self-oilers. 

1  35     H.  P.  Westlnghouse,      8-pole,       slow- 

speed,   30  K.   W.,   self-oiler, 
new. 

220-Volt  Motors. 

2  1      H.  P.  Eddy,    self-oilers. 

1  1      II.  P.  Edison,   %   K.    W.,    self-oiler. 

2  1     H.  P.  E.  &  0.,  new,  self-oilers,  M.  P., 

slow  speed. 
1     IVi  II.  P.  Lundell,  slow  speed,  self-ollcr. 
1     3     H.  P.  Crocker-Wheeler,  self-oiler, 

sl:iw    speed. 

1  3      H.  P.  General    Electric,    type    I.    B., 

self-oiler. 

2  3      II.  P.  Card,  slow  speed,   self-ollprs. 
1      5      II.  P.  Akron,   self-oiler. 


220  Volt  Motors.— Continued. 

1     5      H.  P.  Eddy,    rlDg  type,    M.    P. 

1  5      H.  1*:  Westlnghouse,    self-oiler, 

1  7%  H.  P.  Roth,   self-oiler. 

2  7%  H.  P.  Eddy,  self-oilers. 
1  7%  H.  P.  Edison,  self-oiler. 
1  12     H.  P.  T.-H.,  self-oiler. 

1    16     H.  P.  Crocker-Wheeler   elevator   mo- 
tor, with  controller. 
1    50     H.  P.  Northern,     M.     P.,     self-oiler. 

1  60     H.  P.  Edison,  self-oiler,  45  K.  W. 

500-Volt  Motors. 

2  1     H.  P.  Jenney,  self-oilers. 

3  1     H.  P.  Crocker-Wheeler,        self-oilers, 

slow  speed. 
1     1     H.  P.  Lundell.  self-oiler,  slow  speed. 
1     1     H.  P.  C.  &  0„  self-oiler. 
1     2>,i  H.  P.  Wood,  self-oiler. 
1      3      H.  P.  Hobart,  self-oiler. 

1  3      H.  P.  Thomson-Houston. 

2  3'i  II.  P.  Rockford,    ironclad,    self-oilers. 
1      5      H.  P.  D.    &  D. 

1      6      H.  P.  T.-H.,  5  K.  W. 
1     T/i  H.  P.  Jones,  self-oiler. 
1      lxh  H.  P.  Thomson-Houston. 
1    10     H.  P.  Eddy,  self-oiler,  M.  P. 
1   10     H.  P.  C.  &  O.,  self-oiler. 
1    10     II.  P.  Card,    M.    P.,    self-oiler,    slov. 
speed. 

1  18     H.  P.  T.-H. 

2  18      H.  P.  O.    &    O.,    self-oilers. 

1    20     H.  P.  Commercial,  self-oiler. 
1    20     H.  P.  Card,  self-oiler. 
1    25      H.  P.  Edison,   new  armature.  „ 
1    30     H.  P.  Commercial,   self-ollef. 
1    30     H.  P.  T.-H.,  self-oiler. 
1    30      H.  P.  Edison,  25  K.  W.,  self-oiler. 
Alternating-Current  Motors. 
SINGLE  PHASE. 

1  Vi  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

2  1     H.  P.  Ft.     Wayne,    100    v.,    125-cyele, 

self-oilers,  single  phase. 

2   5     H.  r.  Wagner,    single-phase,    60-eyele, 

200  volts. 

Alternating-Current  flotors. 

MULTIPHASE. 

2    1  H.  P.  Westlnghouse,  self-oilers,  2-phase, 

60-cycle,  100  volts. 
1  10  H.  P.  Gen.   Electric,  self-oiler,  3-phasc, 
type    S-10-900,   Form  A,   60-cycle, 
110  volts. 

Arc  Motors. 

1  %  H.  P.  Excelsior,  9.6  amp. 
1  1  II.  P.  Excelsior,  9.6  amp. 
1  2      H.  P.  Excelsior,  9.6  amp. 


Special  Bargain:    One  75  K.  W.,  6O0  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

H0TICE.-A11  aacalau in  octMlbj  to  stock  rudr  lor  pranpt  oellnry.    All  ■•ctiau  in  Ituranttcd.     Write  for  ptrtkul.n  ud  tail  for  MONTHLY  BAKOAW  SHEET,  wltt  act  call  prlc 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


MOVR  students^ 
SUCCEED 


INCREASED  SALARY. 

I  was  getting  $30  a  month  as 
assistant  in  an  Electric  Light- 
ing  Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
fourCivil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
$87  per  month,  and  can  truth- 
fully say  that  1  owe  my  success 
to  correspondence  instruction. 
R.G.  ELLIOTT. 

Dannemora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  Iveing  oneof  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  Iamnowchief 
engineer  for  T.S.itT.  Elkinton, 
Philadelphia,  Pa. 

WM.  R.  HORNER. 

Philadelphia,  Pa. 


S 12  to  S70,  in  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy,  Steam,  Mechanical, 

and  Civil  Engineering. 

ESTABLISHED  1891.  CAPITAL.  $1,500,000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Bo*  1002,  Scraoton,  Penna. 


A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 

IIO  Volt 

Incandescent 

Dynamos. 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  U.  S.      1  250  Light  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne- Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2,0000.  P.— 1  W.  E.,30  Light,  2,000  C.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 
2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  Edison,  No.  32,  100  KW.,  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and  500  Volts  In  sizes  from  1-6  H.  P.  to 
150  H.  P. 

CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.,  SX&SwS 


Arc  Dynamos , 
Alternators  .  , 

Generators .  . 

Motors  .    .    . 


WANTED  rne  ° 

CEO.  F.  SCHWALM  CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BESS  I  OB  OIB0CLAB  AND  PBI0I3. 

THE  LECLANCHE  BATTERY  GO. 

mi  to  117  Easl  13lslSI„  N.  Y„ 


The   Colorado   Incandescent   Lamp; 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Lite.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


BECKER 
POTHERS 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


Perfection 


I 


Brushes 

for  Dynamos 

and  Motors. 


Our  Electric  Elevator  Controller  v«gSr|sf^. 

.    ...       ,  ww.iiiwuwi     ders  it  impossible  for  the  attendant 

to  work  injury  to  any  part  of  the  elevator  structure  by  carelessness.  Reliable:  fireproof.  Approved 
by  Are  underwriters.    Send  for  illustrated  catalogue  '•  W"  and  discount  sheet. 

THE  CUTLER-HAMMER   MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

We    are   the  largest  and    oldest    exclusive    manufacturers    of   Rheostats    in  the  world. 


A  THOROUGH  school  for  the  beginner — a  valuable 
reference  book  for  the  expert.     If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.     Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  ■ 

E.  R.  Waugaman. 

Electrical  Wireman.  Eittan  xing.  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly,  E.  K.  Waugamak. 

CLEVELAND  ARMATU  RE  WORKS,  1281  Hamilton  St.,  Cleveland,  0. 


FRED  H.  AM>E1C,  Pres.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


'INDlXhI  manufacturers  of-  JglNULXl 

BRAND  W>        ■■■  I  ^"* -I    _  tlf..._    i.L     : JP         111! «&  BRAND. 


High-Crade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,    ILL. 


ALL  SAMPLES  FREE. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 

13-17  Cortlandt  St.,  How  York. 


BRANCHES:] 320  Dtirborii  SL 


BOSTON: 
!34CongraitSl 


SAN  FRANCISCO: 
71  Flood  8ulldlna 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

Nos.69,7 1  and  73  W.Jackson  Blvd., 

CHICAGO. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  S.  A. 

STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURERS    OF 


BELL-STYLE  TELEPHONE 


HUGO  SCHUMACHER,  Prest. 

J.  A.  ABBOGAST,  Vlcc-Prcst. 


MAX  SCHUMACHER,  Sco'y  and  Treas. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICACO  OFFICE, 

1015  Monadnock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


FOB    THE    INDEPENDENT     FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CUICAUO  OFFICE,  No.  1200  IIOSADSOCK  BUILDING. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NEW  YORK  CITY. 

Automatic  Lightning  Arrester. 

Positive  proteolion  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  ot  your  toll  or  worst  lines 
and  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


•  •><S*£^<£<3><S>4><£<»«kS*8<j«SkSkS*s><s^^ 


No.  HU-LIUHTNINt*  AlUthMKU     POSTAL  STVLE. 


Fuse  Wire, 

Fuse  Blocks, 


NO.  «-Ll«HT.\IS<;  ABBENTEK.  SINGLE  POLE. 


/— "- 


IJII'ltOVED  A.llKIIKA.V  .11)1  VI  . 

- 

'  1  1'l.lt    l\Sl  I.  ATOIt    1'OH   <   A  II  I.  EM. 


CABLE  HANGERS, 

Mclntire   Joints,   Magnet  Wire. 

PRICES  LOWER  THAN  EVER. 
SEND  FOR  CATALOGUE.    SAMPLES  FREE. 


American  Electric  Fuse  Co., 

345-347  S.  CANAL  STREET.  CHICACO,  ILL. 
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SEE  OUR  EXHIBIT,  CLEVELAND  CONVENTION. 

SEND  FOR  OUR  NEW  POSTER,  SHOWING  OVER  25  DIFFERENT  KINDS  AND  STYLES  OF  APPARATUS. 

This  style  of  apparatus  is  rapidly  taking  the  place  of  the  old, 
old  styles.  Why  buy  out-of-date  apparatus  when  you  can  get  the 
up-to-date  equipment?  All  parts  in  these  telephones  are  more 
accessible  than  those  in  any  other  telephone. 


We  are  manufacturers,  not  merely  assemblers. 
A  5=year  guarantee  on  our  Transmitter  and  Receiver. 


WHO     SHOULD    Pay    f°r    the    experimenting? 
The  manufacturer,  of  course. 

WHO  HAS  Pa'd  f°r  tne  experimenting?  The  buyer. 
WHO  WILL  protect  you  from  further  expenditures 

of  this  character?     We  will. 
HOW?  By  a  g°°d  and  sufficient  guarantee. 
WHAT    OTHER    manufacturer  has    or    will   do 

this  ?     None. 

WHY?  Tel1  us  y°ur  troubles. 


\n.  30,  Closed. 


No.  30,  Open. 


SWEDISH-AMERICAN  TELEPHONE  CO., 

69-71-73-75  W.  Jackson  Boulevard,  CHICAGO,  ILL. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  ot 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Eallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  €0., 

72-82  W.  Jackson  Blvd., 
GET  CATALOG.  CHICAGO,  U,  S.  A. 


The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;  it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Ind. 


Showing  Manner  of  Securing. 
Descriptive  Circular  and  Testimonials  on  Request 
Correspondence  Invited. 

Manufactured    p|||LIP    SMITH,    TBiST* 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaagh  Land  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  in  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble* 


W.N.  MATTHEWS  & 

St.  Louis,  Mo., 

General  Western 

Agents. 


31;  to  6  in.  Diameter. 


NO.  30  AMERICAN  TRANSMITTER. 

This  instrument,  for  vol- 
ume of  voice  transmission, 
distinctness  of  articula- 
tion, exactreproductlonof 
articulate  sounds  and  dur- 
able qualities  is  unequaled 

The  Largest  Manufac- 
turers of  Telephones  and 
Switchboards  In  the 
United  States. 

Seven  hundred  exchanges 
aggregating  over  300,000 
telephones  in  use.  Six 
years'  service. 

Write  for  catalogue 
showing  new  types  and 
prices. 

WE  GUARANTEE  workmanship,  material  and 
efficiency  of  our  apparatus  to  be  of  the  highest  grade 
and  agree  to  defend,  at  our  own  expense,  any  action  at 

I  law  which  may  be  brought  against  oub 
patrons  on  alleged  Infringement  of 
IpateDts  owing  to  the  use  of  our  instru- 
ments, 


American  Electric  Telephone  Co., 

38-40-42-44-46-48  and  50 
Jackson  Blvd.,  Cor.  Canal, 

CHICACO. 
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New  Edition-Just  Out. 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  "Recent  Progress"  which  brings  this 
S?  practical  book  UP-TO-DATE 


The  General  Principles  of 


Telephony 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO. 

mmmmmmmmmm. 


<$£> 


<$© 


jg  Are  Now  Well  Established. 

c^3  The  Telephone  Hand-Book  deals  with  them. 

ijg)  No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

c$£  or  expect  to  use, 

®  YOU  WILL  FIND  IT  USEFUL. 

I    •  

Jig)  It  is  a  Practical  Book 

c^  for  the  Practical  Man 

and  for  the  Student.  ^5 
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MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

IVE^XV    YORK. 


1,000,000  sold  during   the 
past  twelve  months. 


nesco  Dry  Battery. 

Acknowledged; the  Best 
Dry  Cell  Manufac- 
tured. 

Price  each,  40c. 

Standard  size,  2#x6H 

We  make  all  sizes. 


Telephone  Receivers. 


Hard  Rubber,  each $1.25 


Battery  Zincs. 

We  have  purchased  the  plant  of  the  Carr 
Metal  Company  and  can  furnish  the  Carr  com- 
posite zincs  in  all  forms  and  quality  heretofore 
supplied  by  that  company. 


Price $6.00 

We  make  a  number  of  different  styles. 


Telephone  Outfit, 
No.  14. 

With  our  high-grade  car- 
bon transmitter,  which 
will  be  sent  on  approval 
to  responsible  parties. 

Price,  with  two  cells  Mes- 
co  Dry  Battery,  $9.00. 


Alarm  Clock  Outfit,  No.  itf . 


Price,  Outfit 
"      Clock  only. 


Pony  Telephone  Receiver. 


Retail  price,  90  cents. 


Dittmar  Pocket  Bat- 
tery Gauge. 

Will  register  the 
strength  of  open  or 
closed  circuit  batter- 
ies. 

Price  each,  $3.60. 


Desk  Telephone   Outfit, 
No.  11. 


Price $9.00 


We  make  a  dozen  differ- 
ent Telephone  Outfits. 


Iron  Box  Bells,  No.  97. 


2Ki  3,  ZYi  and  4  inch. 


Special  prices 


OUR  PRICES  given  above  do  not  fairly  represent  quotations  to  the  trade  or  to  parties  ordering  quantities,       ffltfllnrtlip   Nft     \\ NftW   llPflllv 

WE  MANUFACTURE  a  large  percentage  of  the  goods  found  in  our  catalogue.  UdUUVgUG   llUi    11         HUH    JACuUji 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  CORTLANDT  STREET, 

JVE>"W    YORK. 


THE  STERLING  VARNISH  COMPANY,    Times  Building,  Pittsburg,  Pa. 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF a 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  BT©, 

UTIOA,     NEW    YORK. 
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HELP!     HELP! 


a 


Whatever  the  nature  of  the  assistance  required,  be  it  a 
wreck  on  the  road  or  a  fire  or  police  alarm,  it  is  quickly  made 
known  at  headquarters  by  the  aid  of  our 

"EMERGENCY" 

TELEPHONE  OUTFIT  NO.  21. 

These  boxes  are  especially  adapted  for  use  on  the  line  of 
any  railway;  placed  at  frequent  intervals  along  the  road,  reliable 
means  of  intercommunication  between  all  parts  of  the  system  is 
secured. 

The  whole  apparatus  is  thoroughly  weatherproof,  and  some 
of  the  largest  electric  and  steam  railway  systems  in  this  country 
use  them. 

WE  ALSO  MANUFACTURE  DISTRICT  MESSENGER 
CALL  ROXES  AND  FIRE  ALARM  BOXES. 


It  may  save  you  money  to  learn 
catalogue. 


about   these.     Write  for 


VIADUCT  MANUFACTURING  CO.,  Baltimore,  Mil. 
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CRECORY 


Distributing  Circle 


FOR 


POLE 
TOP. 


Patent 
Pending. 


INVESTIGATE 

ITS 
MERITS. 

THE   BEST   ON 
THE    MARKET. 


Also  write  fir  particulars  of  the  COOPER 
RUNNING  BOARD,  the  only  one  that  will 
Jump  cross-arms,  and  our  Stringing  Reel. 
Manufactured  by 

THERIEN  TOOL  WORKS, 

Minneapolis,  Minn. 


CORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Evei 

Put  on  the  Market. 

Id  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAI.I:— Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
23°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  30  per  cent. 
greater  than  best  other  cell  In 
market.  For  No.  1  cell.  800 
ampere  hours;  for  No.t  ceU. 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  f& 
volt.    Send  (or  circular  and  price  list. 

GORDON  BATTERY  COMPANY, 

GDI  Broadway,  New  York. 

Western  Representative, 

Geo.  W.  Patterson.  141  Clinton  Street,  Chicago,  III. 

OUR  TRADE  MARK  LINE  OF  TESTED  FUSE 
WIRE  IS  NOW  PACKED 


In  tin  cases,  making  a  practically  air-tight  pack- 
age; also  preventing  possibility  of  damage  In 
handling.  All  kinds  of  Fuse  Links  and  Tele- 
phone Fuses  and  Blocks.  Sold  by  first-class 
dealers.    Send  for  Catalogue  No.  11. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 
853  Broadway,  New  York.    1 64  Lake  St.,  Chicago. 


tfuc^sCfafau^rv 


MDNDN ROUTE 


IS  TttE  DIRECT  LINE 
BETWEEN 

CHICAGO 

INDIANAPOLIS 
CINCINNATI 

AND 

LOUISVILLE 


-fc*   CHICAGO. 


O  Send  for  complete  catalogue  of 

£  MAGNETO  BELLS,  TELEPHONES, 

(ft  MEDICAL  BATTERIES  and 

U  ELECTRIC  SPECIALTIES. 


O 


All  Goods  Hiffh  Grade  Id  K\  t-rv  Respect. 

MIANUS  ELECTRIC  CO.,  -    Mianus,  Conn. 


Telephones 


J.E.Keelyn 


EVANSTON, 
ILL. 


Kokomo  Telephones  tori  900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togetnir  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll- line  work.  we  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


ESTABLISHED   1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices, 

STOW  MFG.  CO.,  Blnghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England. 


TELEPHONE   MEN    AND 
IALL  USERS"  MAGNETCOILS 
IAVE  YOUR  MAGNET  COILSI 
WOUND 

BY  MACHINERY! 

r 

HERE'STrlE 
OBJECT 
LESSON- 


A  PLAIN 
PACT 


itatnlng    01    lbs. 


ThopeCtt   spool 
No.M  Binglo  afilc-c 

C'tfnelut  60,  in,  in,  r.  utr  list;  and  there  Is 
ijiii-i.ni  wi  eon  these  28  Bpoola  to  wind 
I.OrtU.'iOO-.iliiu  UrlilfdiiK-lK'H  mtiffneta.     Vuiu- 

u'lmMriK  in  mr  will  <■"*!  you  at  least  &> 
additional,  making  n  total  cost  or  your 
own  i.'mhi  Dmgrietfl  Dnlahed  at  factory,  W48. 


The  above  hox  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  1b  made 
lip  of  No.  '36  wire,  50(1  ohms  per  winding, 
mid  each  winding  has  l'J  per  cent,  more 
turns  than  there  are  In  the  ordinary 
WOiWd  magnet.  Price,  1218.70  net.  This 
[810  per  cent,  leafl  than  your  wire  hill  and 
we  charge  nothing  for  winding. 


WESTERN  OFFICE:  505  Fisher  Building,  CHICAGO. 

HE  VARLEY  DUPLEX  MAGNET  CflJ 

/38  7ZS3T.  JERSEY C/TYk,. 

ID0ES  IT  BY  MACHINERY! I 

WE  C4/V  SA  VE  YOU 
CONSIDERABLE  MONEY. 


CABLE  DISTRIBUTING 
BOARDS 


Combining'  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  IOC  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9'tin.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description,  (Nocutshown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing  boards  and  cross 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,  O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 
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.THE- 


American  Insulator. 


Durable, 

Economical, 

Convenient.   I?"-  -g. 
./      / 


CANNOT 


®     ® I  BE 


BROKEN 

OR 

DISPLACED. 


Wherever  an  electric  wire  requires  insulation  the 
"American"  can  be  used  to  better  advantage  than  any 
other.  See  practical  demonstration  of  this  device  at  the 
Convention. 


American  Insulator  Go, 

ANDERSON,  IND. 


READ  THE 


c/^o  MAGNET  WIRE  tf-Kftt 

Plenty  of  it.   All  sizes.  Prices  right 


—  ■ 

Induction      coils     built  1o  specification. 

NORTHWESTERN  ELECTRIC  MFG,  CO. 

43  &45   Fran  Klin  .St.   Chi c.acro, III.  U-S- A. 


Magnet 


Our  Specialty:     The  Best  Stock  T,       ..    _          .....       n 

of  ffne    sizes    of    Single    Silk  I  lie   MCUermiu    Mfg.   CO., 

Insulate,  Magnet  Wire   in  the  2Q7  S.  CANAL  STREET, 

country.     Also  Double  Silks....  ' 

Single    and    Double   Cottons.  CHICAGO,  ILL. 


Maxstadt  Patent  Fuse. 

BEWARE  OF  IMITATORS  AND  INFRINGERS. 

F..W.  Maxstadt  Mfg.  Co.,  the  only  company  having  a  right 
to  manufacture  the  original  Maxstadt  Fuse,  Fusible  Cut-Outs, 
Carbon  Lightning  Arresters  and  Maxstadt  Specialties. 

WRITE  FOR  LATEST  CATALOGUE  AID  SPECIAL  PRICES. 

F.  W.  MAXSTADT  MFG.  CO., 

18-30  W.  Randolph  St.,  Cor.  Canal, 
CHICAGO,  ILLINOIS. 


ELECTRICAL  PAPER. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  lEfl  coni.nac  Rheostats  and  Brushes. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 


EFFICIENT. 

No  plumber  is  required  to  install  this 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 
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ARNOLD  ELECTRIC  POWER  STATION  CO. 

Designers  and    Builders    of  Complete    Electric  Power  Plants. 
Owners  of  Patents  Covering  the 


IYSTEM" 
Manufacturers  of  the  "ARNOLD' 


"ARNOLD 1 
of  Power  Station  Construction. 
Magnetic  Clutch. 

SUITE  1540  MARQUETTE  BUILDING,  CHICAGO. 


WE  BUY  OLD  BELTS 

OK  5CRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFG.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


For    Porcelain   or  Clay    In-   THE      ROWERS 

sulating  Specialties,  such  as        ~~  w   w       b* 

Bushings,   Knobs  or  Cleats, 
Address, 
THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


MANUFACTURING  COMPANY, 

MOQADORE,  OHIO. 

Manufacturer*!  or  Vitrified  Clay, Electric- 
al Wiring:  Tnbeo,  Knobs,  Cleat*  and 
Clay  Specialties.  Prices  and  Samples 
cheerfully  larnlehed.        


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 

Central  Lichtikg  Station,  Electric 
i-..v,  bi  Trahsmissiom. 

543,  544  and  545  Century  Bldg  ,  St. Louis. 


NOTICE  1 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFC  COMPANY, 

1100  Pine  St.. 
ST.  LOUIS,  MO. 


Theoldestand 
most  reliable 
manufacturer  of 
A  telephones  and 
switchboards  In 
the  West.  "Write 
forcatalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


Established  1893. 


Incorporat.d  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 


The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  (or  Sample  Pla'.e  and  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wis*uhs.'a. 


Tel.  3316  iSth  St. 


^  CARY  SPRING  WORKS, 


240  and  242  West  29th  St.,  > 
New  York  City.  {„ 


'jl  jpg  WIRE  and   SPRINGS 


THE  8HORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE   RUNNING 

Solid  Trains  TT£  Copper  Country 


»£>  CALUMET 

^/hanoook 

c\  HOUGHTON 
^Vl'ANSE 

■iJVNestoria 

ohampion\ 
republic  c 

<§$V*rrE 

-l 

,flON  MOUNTAIN 

Wausaukee 

ELLIS  JC. 

_-»f  menominee 
^Sarinette 

r 

OCONTO  JC. 

^■O CON TO 

rl 

OREEN  BAY 

B 

Hilbert  Jc 

Plymouth 

> 

c 

T 

MILWAUKEE 

^CHICAGO 

THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

Front  Union  Passenger  Station,  Canal  &  Adams  Sts. 

Cltv  Tick*!  Office.  9i  Adams  St. 


i 
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■* 
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The  Cleveland  Telephone  Convention 

BY 

LAKE   SHORE  R.  R. 

The  Lake  Shore  announces  that  the  Independent  Telephone  delegation  from 
Chicago  and  the  West  will  leave  Chicago  on  its  special  cars  for  that  occasion,  which 
are  attached  to  the  Lake  Shore  9  p.  m.  train,  Monday  June  11th.  This  train  leaves 
Chicago  at  9  p.  m.  and  arrives  at  Cleveland  at  7:40  a.  m.  Delegates  are  again 
notified  that  a  rate  of  a  fare  and  one-third  on  the  certificate  plan  has  been  allowed  and 
will  obtain  on  this  train.  This  allowance  makes  the  round  trip  from  Chicago  to 
Cleveland  $13.35.  These  special  tickets  are  good  leaving  the  8th,  9th,  10th, 
Hth  or  the  12th  and  13th,  if  desired,  and  are  good  returning  not  later  than  June 
18th,  midnight. 
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Telephone  Convention 

REPORT  NUMBER. 

The  WESTERN  ELECTRICIAN  of  June  16th  will  contain  the  full 
report  of  the  annual  meeting  of  the  Independent  Telephone  Associa- 
tion. This  report  will  include  illustrations  of  exhibits,  convention 
notes,  etc.,  and  consequently  will  be  looked  forward  to  with  interest, 
not  only  by  those  at  the  convention,  but  by  those  who  were  obliged 
to  remain  away. 

Every  telephone  manufacturer  should  be  largely  represented  in 
the  advertising  columns  of  this  most  important  number,  which  will 
be  sent  to  every  Independent  exchange,  besides  all  others  interested 
in  telephony,  in  the  world.  It  will  prove  a  most  valuable  number  for 
those  desiring  to  increase  their  trade  among  the  telephone  industry, 
and   all  wide-awake  advertisers  will   be  represented  in  it.     It  will 

GO  TO  PRESS  FRIDAY,  JUNE  I5TH,  AND  COPY  SHOULD  BE  FORWARDED  IMMEDIATELY. 

NONA/     READY!! 

Western  Electrician's 

LAMP  LIGHTING  SCHEDULE. 

MOONLIGHT  SYSTEM  FOR  1900. 

Liberal  Discount  if  Ordered  in  Large  Quantities.  PRICE,  lO  CENTS. 


ELECTRICIAN    PUBLISHING    COMPANY, 

5IO    Marquette    Building,   Chicago. 
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Ball  Automatic  Engines. 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 
ENGINE  OO.,   ERIE,  PA..U.S. 


THE   BAL 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Poicer  ever  obtained  from  a  wheel  of  (he  same  diameter.    The  highest  speed 
"-/  for  the  same  power.      The  highest  mean  efficiency  ever  realised  when 
running  from  half  to  /all  gate.     We  guarantee  also:  A  runner  of  the  greatest  poto 
sible  strength.    A  gate  unequalcd  in  auickness  and  eaxe  of  opening  and  closing. 
Texts  show  ovcr'&l  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


SMALL  SPRINGS 

OF   FVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

irtBusuto  nsj         BRISTOL,    CONN.,   U.S.A. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRE/TENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


reg.traoe  marks  The  PHOSPHOR  BRONZE  SMELTINrG£0.y,MITED, 
2200  WASHINGTON  AVE.,FrilLADELPHIA. 
|  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS.CASTINGS, WIRE, R0DS,SHEETS, etc. 
'9/w^d^tmT-  — DELTA    METAL- 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole:  Makers  in  the  U.S. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 


MANUFACTURED  BY 


THE  STILWELL-BIERCE  &  SMITH-YAILE  CO. 

Z57  LEHMAN  ST  ,  DAYTON,  OHIO,  U.  S.  A. 

Selling  Agents:    Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  B.  Bootbe  &  Co.,  Los  Angeles,  Cal, 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


FHEJEFFREY  MFG. CO. 
COLUMBUS,  0. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

ioo  West  Ninth  St.,    KANSAS  CITY,  flO. 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS, 

CLUTCHES,   PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers,    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


MIDNIGHT  FLYER 

TO  ST.  LOUIS 

VIA  THE 

Wabash  Road. 

On  and  af  tT  June  3  a  new  Wabash  train  will 
leave  Chicago  at  il:3D  p.  m.  and  arrive  St  Louis 
7:5G  a.  m.;  returning,  this  train  will  leave  St. 
l  ouis  ll  aO  p.  m.  and  arrive  Chicago  8:00  a.  in. 
Two  other  fast  trains  via  the  Wabash  if  this  does 
not  suit  ynu.  All  equipment  up  to  date.  Write 
or  call  for  maps  and  time  schedule. 

CITY  TlfKETOFFICE.  97  Adams  St.,  Chicago. 


AMERICAS  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


:       


CHICAGO*™  KANSAS  CITY, 

CHICAGO ^D  ST.  LOUIS. 

CHICAGO  ^D  PEORIA. 

ST.LOUISandKANSASCITY. 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS, Ark.,  DENVER, Colo., 
'     TEXAS,  FLORIDA.UTAH. 
CALIFORNIA  and  OREGON. 


If  you  are  contemplating  a  trip,  nny  portion  of 
WlHCl)  can  lie  nmdc  over  the  Chicago  &  Alton,  It  will 
nay  you  to  write  to  the  undersigned  for  maps,  pamph- 
lets, rates,  time  tablefl,  etc. 

GEO.    J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WALRATH  GAS  AND  GASOLINE  ENGINES 

FROM     2    TO     200     W.     I=». 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 

GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRON  WORKS  MFG.  CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 
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AMERICAN"  VST 

ARE  THE   BEST.    Send  for  descriptive  Circular- 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

est'd  iees.         174'S.  Clinton  St.,  Chicago,  III, 


F  BELL. 

IT  PAYS 
TO  USE 
THE  BEST. 


HUEBEL  &  MANGER, 


286  GRA*HM  STREET, 


~  FROOKLYN,  N.  Y. 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer. 

■  800  H  St.,  N.  W.,  Washington,  D.  C. 

M       Booklet :  "Id  formation  for  Inventors," 
free.  Specialty :  Electrical  Inventions. 


Foree  Bain, 

Consulting  Engineer 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  BIdg,,  -    Chicago 


MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS, 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a   Shortage. 

NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing- Out  Drops. 

No  Ringing  Keys.    -  - 

No  Complications  in  Your  Cord  Circuit. 

No  Delays— Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  63-75 frawkfort st ,  OHIO. 


MclNTIRE'S    PATENT 

60NNEGT0RS  AND  TERMINALS. 

Special  Connectors  lor  HSRO-DRAWN  COPPER 
.     WIRE,  all  sizes.     FUSED  WIRE,  FUSED 
LINKS  and  STRIPS. 

FHEC.  MolNTIRE  CO.,  13  a  15  Franklin  St., 

NEWARK,    N^  J. 


BATTERY  JARS. 

Machine-made  Battery  Jars  are  Better  and 
■tronger  than  the  hand-blown,  being  more  Uni- 
form and  of  Equal  Distiibution. 

ASK  YOUR  JOBBER  FOR  OUR  JAR. 

We  are  the  only  concern  making  Battery  Jars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 

•524  Drexel  Building,  PHILADELPHIA,  PA. 

~~        DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    ^Diagrams. 
By  William  A.  Wittbecker. 


Price  in  Paper,  25  Cents. 
Price   in  Cloth.  50  Cents. 


THE  growing  demand  for  simple  electrical  ap- 
paratus indwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  instructions  whereby 
any  person  without  a  previous  knowledge  of  elec- 
tricity may  he  enabled  to  undertake  their  suc- 
cessful installation,  has  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information- that  will  assist  him  in  increasing 
his  daily  earnings  this  little  volume  is  addressed. 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5  10  Marquette  Bldg., 
CHICAGO. 


Portraits  of  Telephone  Men. 

On  receipt  of  ten  cents  we  will  mail  portraits 
of  36  prominent  telephone  men — leaders  in  the 
independent  telephone  movement — printed  on  fine 
heavy  paper,  size  15x22;  published  as  a  supple- 
ment to  the  WESTERN  ELECTRICIAN'S  AN- 
NUAL INDEPENDENT  TELEPHONE  NUM- 
BER (March  11,  1899). 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


PRACTICAL  FEATURES 


►»<»♦♦♦♦♦♦♦♦♦? 

♦ 


▼ 


OF  TELEPHONE  WORK. 


Cloth,  7  by  5  I 


By  A.  E. 

Inches.   Illustrated, 


DOBBS. 

134  pages. 


Appendix,    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 


J 


This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

510  MARQUETTE  BUILDING,  CHICACO. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    ISmo,  150  pp.    Price  $L00. 

This  handbook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  is  extremely  useful  to 
telephone  inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  PatentB 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloth  bound;  fullv  illustrated.    Price  $1-50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  Illustrations.    Price  51.00. 

This  book  describ£S  the  construction  of  the  various 
fDrms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  is.  Second  edition,  revised  and 
enlarged.    360  nn,    288  Illustrations.    Price  $1.50. 

In  this  work"  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  post,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view.  It  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  Information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth   edition.    16mo,   50   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pages.    333  Illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Cary.  The  purpose  for  which  this  book  Is  written 
is  to  furnish  Information  to  those  who  may  desire  to,  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  Bcale. 
Price  $1.00. 

TELEPHONES,    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main 
tenaace  of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pages.    23  Illustrations.    Price  $1.50. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  anr3 
History.  By  Prescott.  New  edition,  revised  and  enlarged 
795  pages.      516  Illustrations.    Price  $4.00. 

PHILIPP    REIS,    INVENTOR    OF    THE    TELEPHONE 
A  Biographical  Sketch  with  Documentary  Testimony.    By 
Thompson.    Translation    of    the    original    papers    of    the 
Inventor    and    contemporary    publications.    1S2    pages.    3 
plates   and   48  engravings.    Price  $3.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  Illustrations.    Price  $100. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDG.    CHICACO. 
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Westinghouse 

Polyphase 
Induction  Motors. 


I 


i 


I 


Westinghouse  Induction  Motor  Driving  Pump,  Helena  Water  &  Electric  Power  Co. 


The  Flexibility,  Simplicity  and  Economy 
of  Electric  Power  Distribution  are  con- 
stantly increasing  the  field  of  application 
of  Westinghouse  Motors. 


! 


Westinghouse  Electric 


&  Manufacturing  Co., 
PITTSBURG,  PA. 


All  Principal  Cities  in  U.  S.  and  Canada. 


June  9,  1900 
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FORT   WAYNE    ELECTRIC   WORKS 

(INCORPORATED.) 

-    THE   "WOOD"   SYSTEMS 
FOR    LIGHT   AND    POWER. 

"WOOD"   DIRECT-ACTING  FOCUSING    LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp  mechanisms  -  are 
entirely  distinct  and  separate.  No  weights;  chains  or  guides  required  to  keep 
the    arc    in    position    and    obscure    the    light. 

SEND  FOR  BULLETIN    1007 
"WOOD"    ARC    LAMP    SUSPENSION    CUT-OUTS. 

A  new  idea  for  interior  arc  lamp  suspension:  A  positive  and  absolute 
cut-out.      Style    A    can    be    supplied    in    any    length    to    meet    local    requirements. 

SEND    FOR    BULLETIN    1006. 


MAIN    OFFICE    AND  FACTORY: 


FORT  WAYNE, 


INDIANA. 
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The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


CataJogne 
foi  the  asking 


Rockwood  Sales  Department. 

330  South  Pennsylvania  Street. 

Indianapolis,  U.  S.  A. 


TRICIAN 


li      i.    i  ■  ii  o 


ANROSV 

SPRINGS 

v  rore  electric 

*%C*  ANU  l:f  CIIKHINC. 
It    Wl      «,   III.IMII 


:  ■.-):.{  Manufacturers  of 
ftair  Springs  In  the  United  States. 


V.  H.  MANROSS.  Forestville,  Conn. 


WHAT  HAVE  YOU   TO  MAKE? 
Price*  Reu- 

SPIES  &  COMPANY, 

in    Buren  St   ,  ChicascO,  Itl, 


the  ELECTRIC  CORD  TIP. 

WIRE  COUPLINGS.       Free  samples  and  net  price   sent  on  application. 

Order  from  un  or  tbrouyh  your  supply  house. 

B U RT  <fc  TOBEY,  new  Bedford,  mass. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mrrhanical  purposes,  fa  sheets, 
tubes,  rods  and  special  shape*.    Catalogues  and  samples  on  application 


VULCANIZED  FIBRE  CO., 


Wilmington, 


General  Incandescent  Arc  Light  Go. 

■  ■ 


BRANCH  OFFICES   IN  ALL  LARGE  CITIES. 
S72-S78  First  Ave.,  Cor.  33d  St.,   NEW  YORK. 

Switches,  Motors,  Underground  Apparatus, 
Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc. 

MARTIN  J.  INSULl  CO. 


CHICAGO    OFFICE- 
48  W. JACKSON  BOULEVARD 


-  *->,-$.»-Q-*'T-i-&fr&$4>-&-f ■$$>&»$&$&&&&$& 


ALundellMotor 


Is  the  ideal  power  apparatus.      It  is 
so  perfectly  constructed   that  it    can 
be  used  to  operate  the  most  delicate 
mechanism  or  run  the  heaviest   ma-    % 
chinery.    It  has  the  highest  efficiency,    * 

is  absolutely  reliable  and  is  the  most  durable.  ? 

The  superior  points  of  a  Lundell  motor  are  fully  described    I 

in  our  catalogue  No.  0358.  x 

r01tl[KSIMI\IIK\<K   I.WITKU. 

SPRA6UE  ELECTRIC  COMPANY,      | 

"■fiienl  Oflli-PN:  S87-S.Y1  West  :J4lh  St..  NEW  YOKE. 
(HlCAttO:  FlMher  SSItfE-  BII8TOX  :  2?5  !>.- vonnlilre  St.     X 


J>aTes  Electric 

tans 

id  lor  ■••«({((q)))>>"-  ForCeilinporDesh 

. -,ltade/     _.     n,Tr.     ,      ___  -A  Written 

^         D.L.BATE5    6,    BRO.    Guarantee    ■ 
DAYTON  ,   O.      -  witrj  each  pAN. 


Our  Telephones 

have  been  on  the  market  and  doing 
good  service  since  1880.  We  have 
made  more  than  all  other  manufac- 
turers combined  and  ought  to  know- 
how  to  do  it. 

We  have  made  District  Messenger 
Call  Boxes  since  1871  and  turn  out 
regularly  about  10,000  each  year. 

You  need  no  other  argument  to  con- 
vince you  of  the  reliability  of  our  work. 

MANUFACTURING  COMPANY, 


INCREASE 


IAUTIMORE,    IS/ID. 


YGUR  BOILER  CAPACITY 

BY  USIN6 

Mechanical 
Draft 


B.  F.  STURTEVANT  GO. 


1  BOSTON,  MASS. 


NCW  YORK 


CHICAGO 
LONDON 


&£J&4&ft£ftd&fti  ££&^&&&&&fe 


Black  Diamond  File  Works  8 


«... 


OVI  I.IIODN  ABE  OS  HALF.  IS  EVEBY  LEADIN6  H1BDV1BI  L 

It  TO  It  K  IN  THE  UNITED  S»TATE»  AND  CANADA.  Jjf> 

G.  &  H.  BARNETT  COMPANY,  g 

PHILADELPHIA,  PA.  £ 


iNOtKtMDENT   TELEPHONE   CONVENTION   REPORT   NUMBER 


«P«J    PGP   /\nnUm«         Electrician  Pubflshiog'coni'pa'riy.  Phlcago. 


EVERY  SATURDAY. 


mull  n.Mter  or  tU  i«cond  dm.         J  \J   CSfltS    P©T  V^OpV. 


Vol.  XXVI. 


CHICAGO.  JUXE  16.  1900. 


Xo.  24 


lEUIDI     CV  INSULATED 

llTirLLA    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   6ELLING  AGENT. 
H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MAS8. 


Electric    Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  TfitiS 


*?"'>: 


1889-Parlt  Exposition, 
Medal  for  Robber  Insolation. 

1893- World's  Fair, 
Medal  for  Bobber  Insolation. 


THE  STANDARD  FOB 

RUBBER  INSULATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "izr  Wires. 
THE  OKONITE  CO.,  Ltd. 

Kn,cV.V,V,; [«»■«•«•     253  Broadway,  New  York.     SV^M,".'1  •"* 


MORE 

Crown'Rail  Bonds 

u  >u    irmn    ui I    oilier    styles   ui  Rui)   Bonds  cum^ined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co,, 

The  Ruok-rj  ,  CMIC\QO.  ILL. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranita  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SU8MARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH    AND    FIRE   ALART1   CABLES. 

All  Wire,  ire  toted  at  Factory.  JOtfESBOKO,  IITD. 


M 

for  agents. 


2,000  IN  USE. 


C.  **.   SPIvITDORP, 

Bipolar   ana  Multipolar  Ho-  |  J**  M['-     ■nkyMBaaBBBSBsT'  MWUal  Cell*. 
tors  from  hi  to  60  horse  power.    '  *"'**?„.  BW    Sn.rtdi,. 

Dynamos  from  10  lights  to  700.  !  ""*•  m  •»      sfm^mm. 

We  sell  or  rent.    Good  proflt.        17-S7  Tande water  St.,  Hew  Yerk. 

The  Hobart  El tc.  Mfg.  Co. .  Tro,,  Oh le. 


YfESTLIN  Eleetrieal  htfnimiu.  Co., 

"""^"W      "4-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard  Portable  Direct  &eadi&p  VoHffle,ers»  "iiiiioinefers,  voitaanieters, 

3  Ammefirs,    Hilllammeters. 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers, 


Weacoa  Standard  Portable  Direct 
Beading  Ammeter. 


Berlix— European     Weston    Electrical    Instru- 
ment Co..  Rittersui 

London— Ellio't  Uro=..,  No.  101  St.  Martin's  Lane. 

Our  Portable  Instruments  are  recogii: 
The  Standard  the  world  over.    The  Semi-Port- 
able Laboratory  Standards:!,-;  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accun 
lowest  consumption  ot  ei 

Mention  the  Western  Elbctricias  when  writ- 
ing for  catalog 


Wmk     Aprr 


P/titM. 


<JULAj   1/A/vO-otv  lie.,        am    I 


PHOENIX  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
i    GLOBES,  SHADES,  Etc. 

•  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
!  LATEST  CATALOGUE. 

; Pittsburgh.    NewYort.    Chicago. 


LEATHERCSJgS     MILL 
BF.ITINf.   VT  >'  StPPHEs 


DYNAMO 
BELTING. 

The  production  of  our  Dynamt 
brand  of  leather  belting  Is  the  re- 
sult of  patient  Inquiry  and  careful 
itudy  of  the  requirement!  of  th» 
different  maeb  Ines  used  under  au 
conditions  and  In  all  cllmatei. 

When  ordering  Dynamo  Belt 
Ing  always  state  the  syitem  used. 


07-0<J  SObTM    t\N.\_ 

CHICAGO  ILL 


Queen  $t  Co., 

1012  Chestnut  St.,  Phila. 

480  MONON  BLDG.,  CHICAGO 


Acme  Testing  Sets.  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


"PHONO  =  ELECTRIC  " 


WIRF    !is 

vv  AlVI^        Tough." 


Telephone  Companies  for 
Line  Wire. 

Also  for  DISTRIBUTING  WIRE. 


Phono-Electric' 


BRIDGEPORT  BRASS  CO. 

19  Murrav  St.,  NEW  YORK. 


write  for  booklet. 


..„  Standard  UndergroundGableCo. 

r\    642  The  Rookery,       Westlngbouee  Bldg.,       KLibertySt..  1225  Bete  Bids.. 

?     [         Chicago.  PHtsbure,  New  Yorts  City.        Philadelphia,  Fa, 

j  Mills  Building,  San  Francisco. 

p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Bobber  Covered  Wires  and  Cables. 


PLATINUM 


GOLDSMITH   BROS.,  S3  and  65  Washington  Street    Ci 

Rufiiicfs  and  Ass.)>ers.  Works  98lh  ano  ThfOG 


N.  1.  R. 


National 


V»/ll 


India 
Rubber  Co.'s 

RUBBER  COVERED 
ES  AND  OABL.KS. 
OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO,, 


Mo.  I  Broadway, 
NEW  YORK.  N.  Y. 

Mannar™ 0f  COMPOUND  PRISM  GLOBES  AND  SHADES,  uuar^d.o^e 

"Maximum  Light,    Complete  Diffuslom, 

Minimum  Glare," 
For  din  (  light. 

Send  tor  catalogue*  and  paiuyti 
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ERSTAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED   1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and   other  ELECTRICAL 
APPARATUS  which  have  earned  for  us  the  reputation  of 


N 


We  own  the  GOOD-WILL,  NAME,  COPYRIGHTS,  TRADE  MARKS,  PATENT 
(No.  288881)  and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO., 
and  propose  to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability   may   not  toe 
incurred  by  dealing  with  unauthorized  concerns. 

J.    M.    BUNNELL    &    OO. 

MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies. 
Instruments.  Batteries.  Insulated  Wires  and  Line  Equipment. 


NEAR  GENERAL  POST  OFFICE,  NEW    YORK. 

Catalogues  sent  free  on  application.  GET  OUR  SPECIAL  PRICES. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 

DIEHL  ELECTRIC  FANS. 


IN     USE     THROUGHOUT 


E     WORLD. 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 

Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  by  U.  S.  Court 
Decision.  Use  or  sate  of  infringe- 
ments stopped  by  Injunction. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 

MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


SHOW  ROOMS 


(  NEW  Y6RK,  661-563  Broadway. 

J  CHICAGO,  192-194  Van  Burin  St. 

i  BOSTOJ,  128-132  Etiax  St. 

(  PHILADELPHIA,  W.  Irwin  Chaynay  A  Co. 
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CARBONS 


INJ 


CARBONS 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS.        tvECT^ 


■EgH_ 

D.I  R  EGT^ 
CURRENT: 
ARC-  LAMP'S" 


UNEQUALLECTn  QUALIT 
AND    EFFICIEkKff' 


FBR 

JKKa^»pl     <\|w^bElgi|ir.BAj^       CURBF.NT 


UTEk^  STEADY 
LLIANT\  LIGHT. 


HUGO  REISINGER 'I  broadway  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the 
"NEW  STYLE"  made  fay 

WM.  T.  PRIN6LE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKeague  Co.,  324  Dearborn  St.,  Chicago. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


NEY    & 
IRSHIP 


NEW    RIRIVI, 


Varney  Electrical  Supply  Co. 


N 


—  IIVII 


IM* 


The  electrical  trade,  and  particularly  buyers  in  the  West  and  Southwest,  will  be  interested  to  know  that  the  Arm  of  Varney  &  McOuat  of  Indianapolis,  Ind..  has  recently  dissolved  partnership 
and  the  senior  member  of  the  institution,  G.  E.  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Varney  Electrical  Supply  Co.  The  new  concern  has  opened  a  large  and 
handsome  store  at  235  S.  Meridian  St.,  Indianapolis,  Ind.,  where  a  large  stock  of  the  standard  electrical  staples  and  novelties  will  be  carried.  To  give  the  buying  public  a  good  idea  of  the  facilities 
of  the  new  Varney  Electrical  Supply  Co.,  it  may  be  said  that  the  new  store  is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  impressed  upon  the  trade,  as  it 
realizes  the  importance  of  being  fullv  prepared  at  all  times  to  make  quicK  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stock.  The  trade  will  be  further  interested  to  know 
that  the  Varney  Electrical  Supply  Co.  starts  with  a  minimum  at  the  present  time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies, 
to  say  nothing  of  telephone  goods  of  all  sorts,  the  company  wishes  it  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  the 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the  company,  F.  O.  Rusling,  who  brings  to  the  company  an  experience  of  18  years. 
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American  Battery  Co 
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FAN  MOTORS 


,      139      ADAMS      ST.,      CHICAGO. 


I 

j 

♦ 


♦ 
♦ 
♦ 
♦ 


Partz  Acid  Gravity  Battery. 


No.  3. 


Jar,  6  In.  x  8  in. 
E.  M.  F.,  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  $1.50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  In  water  makes  a  standard 
Eleetropolon  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
it.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  slRnals.  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  it  out  and  put  In  a  Partz.  When  th )  current  of  the  Partz  weakens,  it 
does  not  have  to  be  cleaned  and  refilled;  feeding  it  with  a  little  Sulpho-Chromic  Salt  will 
again  and  again  restore  Its  usefulness. 

SEND  FOR  FREE  CATALOGUE. 

THE  S.  S,  WHITE  DENTAL  MFG.  CO, 

Chestnut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago,  Brooklyn, Atlanta,  Rochester,  Berlin,  Buenos  Ayres, St.  Petersburg. 


YOU 
CAN 


WOODS 
AUTOMOBILES 

as  far  as  you  can  see.  The  public 
vehicles  have  all  the  elegance  of 
construction  and  finish  of  the 
best  private  carriages.  Nothing 
clumsy,  erratic  or  cheap  looking 
about  the  "Woods." 

PROMPT  DELIVERY 

Every  Style  for  Public  or  Private  Stables 
Illustrated  Catalogue  Free 

THEY  ARE  READY  FOR  YOU  WHEN  YOU 
ARE  READY  FOR   THEM— "THE 
WOODS." 

WOODS  MOTOR 
VEHICLE  COMPANY 

545  TO  549  WABASH  AVENUE,  CHICAGO 
VANDERBILT  AVENUE  AND  44TH  STREET,  NEW  YORK 
14  KING  STREET    TORONTO,  ONT. ,  CANADA 


"ELECTRIC  AUTOMOBILES,  £1:  ^^^fi^lSttft: 


:;:::::::::;::::::::i::r.::::::r^ 

There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAW. 


Authorized  Manufacturers  of  the 
ATTIX     FLEXIBLE     T  KJ  E 


\A/I 


The  India-Rubber  and   Cutta-Percha  Insulating  Co., 


MAIN  OFFICE,  Glenwood  Works, 


J.  W.  GODFREY,  Manager  Sales, 

15  Cortlandt  Street,  NEW  YORK. 

•  ••••••€••  ••••••••••  «  •••• 
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DIRECT-CURRENT 

DESKu 
CEILING 

FANS. 


Cut  of  12-Inch,  1 10- V.  Desk  Fan,  Open  Field  Type  with 
polished  brass  hooda  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 


Cat  of  16-inch  Wall  Fan,  same  finish  as  13-inch  and  having  a 
swivel  joint.  By  simply  turning;  a  handle  this  Fan  can  he  ad- 
justed to  blow  air  up,   down   or  on  either  side. 


THE  FOLLOWING  SUPPLY  HOUSES  ABE  AGENTS  FOB  PEERLESS  FANS: 


Stanley  &  Patterson,  32-34  Fran k for (  St.,  Stew  Torfc.  N.  Y. 
Western  Electrical  Supply  Co.,  10-18  North  9th  St.,  St.  Louis,  Mo. 
Illinois  Electric  Co.,  239  Kadison  St.,  Chicago,  III. 
Vallee  Bros.  &  Co.,  685  Arch  St.,  Philadelphia.  Pa. 
Prank  H.  Stewart  &  Co.,  35  IKorth  7th  St.,  Philadelphia,  Pa. 
Electric  Supply  &  Mfg.  Co..  62  Public  Square,  Cleveland,  Ohio. 
The  Severe  Electric  Co.,  430  Plum  St.,  Cincinnati,  O. 
Douhleday-Hill  Electric  Co.,  535  Wood  St.,  Pittsburg,  Pa. 


9.  Julius  Andrae  &  Sons  Co.,  225  W.  Water  St.,  Milwaukee.  Mis 

10.  H.  S,  Sands  El.  &  Mfg.  Co..  1153  Market  Street,  Wheeling,  W.  Va. 

11.  Electric  Snpply  A,  Const.  Co.,  80  E.  Cay  St.,  Columbus,  O. 

12.  Varney  &  91cOnat,  125  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  w.  G.  Wagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  124  So.  Jefferson  St.,  Peoria,  111. 

15.  Elect.  Sup.  &  Ens-  Co.,  211  Jefferson  Ave.,  Detroit,  Mich. 

16.  Stuart-Howland  Co.,  No.  2837285  Devonshire  St.,  Boston,  Mass.' 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  II.  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps.         


t 


Economy  and  Efficiency  (g 

ARE  THE  MOST  IMPORTANT  FEATURES 

in  the  Construction  and  Operation  of  a  TELEPHONE  PLANT. 


I  Okonite  Wires,  Cables  and  Conductors 

}  SECURE  BOTH  AND  WILL  INSURE  SATISFACTION. 

♦ 

{   There  is  only  One  Standard  of  Insulation,       (JKONITE 

♦ 

Having  made  a  material  reduction  in  prices  of  Construction  Material,  we  solicit 

your  patronage.    Our  stock  is  complete. 

CENTRAL  ELECTRIC  CO., 

264=266=268=270  Fifth  Avenue,  CHICAGO. 


♦ 

♦ 
♦ 
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Pol*  Arr*at«r  Iron  cofer,  showing  lid 
removed.  It  Is  neceawry  to  loosen  but 
on*  thumb-»crew  to  remove  lid.  This  Ar- 
rester weigh*  but  11  lbs.  complete. 


IT'S     A     BETTER     PROPOSITION 

to  pay  for  M<,i  I1TM  \4,i    ARRESTERS  once,  than  to  pay  for 
repairs  continually,  and  explain  the  cause  of  burnouts  to  customers. 

Carton  Lightning  Arresters 

are  the  kind  you  can  depend  on,  and  if  you  use  plenty   of   them   on 
your  lines  you  won't  hive  continual  trouble  during  storms. 

CATALOGUE     No.     24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 
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Belden-Larwlll  El.  A  Mf.  Co. 

Central  Electric  Co 

Ft.  Wayne  Elec.  wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
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Non-Polarlzlng  Dry  Bat.  Co. 

Peru  Elec.  Mfg.  Co. 

Roche,  William. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

White.  S.  S..  Dent.  Mfg.  Co. 
Bells,  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Chicago  Belting  Co. 

Cllne-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Sbultz  Belting  Co. 
Belting. 

Chicago  Belting  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
B  lowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books,  Electrical. 

Electrician  Publishing  Co. 
Brushes. 

Becker  Bros. 

I  lentraJ  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Grapbite  Co. 
It  in  ic  I  in-  Alarms. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Western  Elect.  Supply  Co. 
< 'ahles  (See  Insulated  Wires.) 
«  uhles.  Electric  (See  Insu- 
lated Wlres),Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

i  '.-nt  nil  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Inn.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
i  arbons, Pol  11 1  s  A  Plates 
1 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Reislnger,  Hugo. 

Speer Carbnr  i 

OD  CO. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutler  Elec.  &  Mfe.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little.  O.C..  Pulley  Coat'g  Co. 
Colls  and  Magnet*. 

Northwestern  Elec.  Mfg.  Co. 

Splitdorf,  C.  F. 

varley  Duplex  Magnet  Co. 


Coloring,  I  nr.  I. inn  p. 

Vitro  Chrome  Chemical  Co. 
Compound. 

Dearborn  Drug  ACbem.Wks. 

Little.  O.C.,  Pulley  Coat'g  Co. 

McLennan  ACo.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  JonnT. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors  and   Termi- 
nals {Patent). 

American  Elec.  Fuse  Co. 

Maxstadt.  F.  W.,  Mfg.  Co. 

MclmlreCo..  TheC. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

Light  Plants* 

Arnold  El.  Power  Station  Co. 

t  rocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.A  Mfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkoniteCo.,The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Correspond. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 
[  Blur-  Kklge  Locust  Pin  Co. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Kims.  City  A  So.  Lum.  Co. 

Leavitt,  R.  H. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  \rc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Mi-onat.  Robert  L. 

Meyrowitz,  E.  B. 

Paiste  Co..  H.  T. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Varney  Elec.  Supply  Co. 

Wagner  E'ec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
tin 1-  1  Theatre). 

Iron  Clud  Resistance  Co. 
Dynamos  and  Motors. 

<  vntrai  Electric  Co. 

Chicago  Motor  and  Dyn.  Co. 

Crocker-Wheeler  Company. 

me lil  Manufacturing  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.Co. 

Matthews  &  Bro..  W.  N. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  ACo. 

Schureman  &  Hayden. 


Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Star  Dynamo  Works. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elec.  Heating  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Pennell,  Arthur. 

Sargent  A  Lundy. 
Electrical   Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro- Plating  Mach*y. 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  4* as. 

Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  Steam. 

Ball  Engine  Co. 
Camp  Engineering  Co. 
Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Bates  A  Bro.,  D.  L. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Elec.  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fihre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Karnfitt  Co.,  G.  A  Ft. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

Maxstadt,  F.  W.,  Mfg.Co. 

McIntlreCo.,TheC. 
Fuse  Wire. 

American  Elec.  Fuse  Co. 

( ientral  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.Co. 

Electric  Appliance  Co. 

Maxstadt,  F.  W.,  Mfg.  Co. 

MclntlreCo.,  The  C. 

Western  Elect.  Supply  Co. 
<;iin  righting.  Electric. 

Western  Electric  Co. 


Gears. 

Besly  A  Co.,  Chas.  H. 
General    Elec.  Supplies. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hodge-Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat.  Robert  L. 

Mianus  Electric  Co. 

Varnev  Elec.  Supply  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glasswrare. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co 
Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water:. 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lam  p. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

WeBtern  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables— Magnet  Wires. 

American  Elec   Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

McDermld  Mfg.Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Northwestern  Elec.  Mfg.  Co. 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Incandescent, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Warren  Elec.  A  Specialty  Co. 


Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Daniels  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathlas. 
Magnet  Wires. 

(See Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.  .Chas.  H. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Bierce  Smith- Vaile. 
Meters. 

Diamond  Meter  Co, 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Chicago  M'ca  Co. 

MunsellA  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker-Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co, 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt.  West.  Sm.  and  RefiningCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Gt.  West.  Sm.  and  RefiningCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

McOuat,  Robert  L. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

WeBtlnghouseEl.  A  Mfg.  Co. 
Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 


Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Roxes. 

Bossert  Elec.  Const.  Co. 
Storage  Ratteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  ElectricalWorks. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

BissellCo.,  The  F. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Century  Tel.  Const.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelyn  Telephone  Mfg  Co. 

Keystone  El.  Tel.  Co. 

Kokomo  Tel  A  El.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McDerruid  Mfg.  Co. 

Mianus  Electric  Co. 

Murdock  A  Co.,  W.  J. 

North  Electric  Co. 

Northwestern  Tel.  Mfg.  Co. 

R.  I.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

St romberg- Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Viaduct  Mfg.  Co. 

Victor  Telephone  Wks. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Matbias. 
Transformers. 

Crocker- Wheeler  Com  pa  n  v . 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectric  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A*Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
TurbincAWaterWhccls. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith-  Valle. 
Vnivcrsities. 

Harvard  University. 

Rose  Polytechnic  institute. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas  H. 

Central  Electric  Co. 

Electric  Appliance  Co, 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Wood  work.  Electrical. 

BissellCo.,  The  F. 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Splitdorf,  C.  F. 
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A  Purchaser 
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♦ 
♦ 
♦ 
♦ 


Lundell  Fan 


♦ 
♦ 

♦ 


♦ 
♦ 
♦ 
♦ 
♦ 


♦ 
♦ 

A. 


has  the  satisfaction  of  knowing  that  he  has  the  best  electric 
fan  ever  made,  and  that  he  will  not  have  to  pay  frequent  bills 
for  repairs. 

Correct  in  principle  of  design  and  thorough  in  workmanship, 
it  never  has  been  equaled.  The  best  material  is  used  in  the  construction,  and  each  fan  is 
thoroughly  tested  before  leaving  the  factory. 

The    LUNDELL    F"ANS   are  the  favorites  with  both  dealers  and  users,  as  they 
never  give  cause  for  complaints. 

They  are  easy  in  movement,  noiseless  in  operation,  graceful   in  appearance  and  economical 
in  current  consumption. 

They  are  made  in  a  variety  of  types  and  sizes  to  suit  any  condition,  to  give  real  comfort  to 
humanity  and  to  provide  a  perfect  circulation  of  air  in  provision  depots,  textile  factories,  etc.,  etc. 
All  dealers  who  want  quick  sales  and  satisfied    customers  should  handle  the  Lundell  Fans. 
Send  for  Bulletin  No.  03300.     Correspondence  invited. 

SPRAGUE  ELECTRIC  COMPANY, 


CHICAGO! 


General  Offices:    527-531  West  34th  St.,  NEW  YORK. 

FISHER  BUILDING.  BOSTON!    275  DEVONSHIRE  STREET. 


t 

♦ 
♦ 

♦ 


Siemens  &  Halske  Electric 
Co.  of  America, 


GENERAL  OFFICES,  CHICAGO. 


ELECTRICAL  APPARATUS, 


Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATT  METERS. 


DISTRICT  OFFICES: 

Boston,       Chicago,      Cincinnati,      Denver,      New  York, 
Philadelphia,       St.  Louis,      San  Francisco. 


NEW  TYPE  SUNBEAM. 


16  Candlepower,  220  Voits. 


Superior  Quality 

Because... 

CARBON  FILAMENT, 
Purest  and  flost 
Uniform. 

VACUUM, 

More  Perfect. 

riATERIALS, 

Highest  Quality. 

WORKHANSHIP, 

Skilled  Labor  Em- 
ployed. 

TESTS, 

Carefully  Made. 


High  and  Low  Voltages  Equally  Efficient. 


WRITE  FOR  SAMPLE. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


ANTWERP. 
3a  Roe-  BoudowyoB. 


Bridge  Chambers.  171  Queen  Victoria 
St.,  B.  C  ml  North  Woolwich,  E. 
St  Paul,  ninn.,  American  Electric  Co.,  Northwestern  Agents. 

ST.  LOUIS  OFFICE,  Security  Building,  ST.  LOUIS,  MO. 


PARIS, 

46  Avenue  de  Breteutt. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

ALTERNATING-CURRENT 
LIGHTNING  ARRESTERS 


f 


1 


MAY  BE  DEPENDED  UPON  IN 
A  CRISIS. 


WRITE  FOR  PAMPHLET. 


x 


FOR  STATIONS. 


GENERAL  OFFICE,  SCHENECTADY,  N.  Y. 

I 
Sales  Offices  in  All  Large  Cities.  Chicago  Office,  Monadnock  Bldg.    x 


,-;••;••:*•;»:«:••:• 


TELEPHONES 

Made  a  Hit  at  the  Convention. 
THEY    WILL    WITH     YOU    ALSO. 

(You   Know  About  Their  Switchboards,   Protective  Devices,  etc.,  etc.) 


STERLING    ELECTRIC    CO., 


BRANCH  OFFICE, 
1260  Monadnock  Bldg.,  CHICACO. 


LA  FAYETTE,  IND. 


Eastern   Representatives, 
Columbia  Elect.  Supply  Co., 
New  York  City. 


June  16,  1906 


western  Electrician 


"  ■ _ 


Wall  Type. 


Automatic  Signal. 


feB" 

ggB****'^                                              » 

Line  Jack. 


THE  NORTH 

SUPERVISORY  SYSTEM 


400  Signals  Installed,  and  Toll  Section. 


50% 


IN 


Operators. 





Operator's  Key  Board. 


EVERYTHING  AUTOMATIC. 


Smallest 

Battery 

Consumption 


The  "Click" 
Cut  Down. 

For  Particulars  Write  to 


Repeating  Coil. 


63-75   FRANKFORT  STREET,  CLEVELAND,  OHIO. 


Interior  View. 
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DID  YOU  SEE  OUR   EXHIBIT  AT 
CLEVELAND  CONVENTION? 


SEND  FOR  OUR  NEW  POSTER,  SHOWING  OVER  25  DIFFER- 
ENT KINDS  AND  STYLES  OF  APPARATUS. 

This  style  of  apparatus  is  rapidly  taking  the  place  of  the  old, 
old  styles.  Why  buy  out-of-date  apparatus  when  you  can  get  the 
up-to-date  equipment?  All  parts  in  these  telephones  are  more 
accessible  than  those  in  any  other  telephone. 


We  are  manufacturers,  not  merely  assemblers. 
A  5=year  guarantee  on  our  Transmitter  and  Receiver. 

WHO     SHOULD    PaY    for    the    experimenting? 
The  manufacturer,  of  course. 

WHO  HAS  Pa'd  f°r  tne  experimenting?  The  buyer. 
WHO  WILL  protect  you  from  further  expenditures 

of  this  character?     We  will. 
HOW?  By  a  good  and  sufficient  guarantee. 
VVHAT     OTHER    manufacturer  has    or    will   do 

this?     None. 
WHY?  Tell  us  your  troubles. 


Ho.  30,  Closed. 


No.  30,  Open. 


SWEDISH  AMERICAN  TELEPHONE  CO., 

69-71-73-75  W.  Jackson  Boulevard,  CHICAGO,  ILL. 


HELP!     HELP! 


: 


:: 

.   i 


■    ■ 


Whatever  the  nature  of  the  assistance  required,  be  it  a 
wreck  on  the  road  or  a  fire  or  police  alarm,  it  is  quickly  made 
known  at  headquarters  by  the  aid  of  our 

"EMERGENCY" 

TELEPHONE  OUTFIT  NO.  21. 

These  boxes  are  especially  adapted  for  use  on  the  line  of 
any  railway;  placed  at  frequent  intervals  along  the  road,  reliable 
means  of  intercommunication  between  all  parts  of  the  system  is 
secured. 

The  whole  apparatus  is  thoroughly  weatherproof,  and  some 
of  the  largest  electric  and  steam  railway  systems  in  this  country 
use  them. 

WE  ALSO  MANUFACTURE  DISTRICT  MESSENGER 
CALL  BOXES  AND  FIRE  ALARM  BOXES. 


<s>.8> 
II 


If 


II 
?! 


It  may  save  you  money  to  learn   about   these, 
catalogue. 


Write  for 


VIADUCT  MANUFACTURING  CO..  Baltimore,  Mil, 


June  1 6,  1900 
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"ANTI-TRUST"="ANT|.M0N0P01.Y." 

INDEPENDENTS, 

Did  It  Ever  Strike  You  That 

CENTRAL  ENERGY 

Clears  the  Field? 


,«maif' 


REGISTERED 

"CENTRAL  ENERGY' 

TRADE  MARK. 


THE 


STROMBERG-CARLSON  TELEPHONE  MFG.  CO. 


,  I 
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Keystone  THE  VICTOR 


Electric 


Telephone 


Company, 


I 


MANUFACTURERS  OF 


HIGH-CLASS  TELEPHONES, 


SWITCHBOARDS  AND 
I  TOLL-LINE  EQUIPMENT. 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 


♦ 


BRIDGING  AND  SERIES 
PHONES. 


OFFICE  AND  FACTORY, 


:  565  Old  Ave,,  Pittsburg,  Pa. 


TELEPHONE  Telephone 


WORKS, 


203-207  So.  Canal  St., 
CHICAGO,  ILL. 


MANUFACTURERS  OF 

ELECTRICALLY  AND  MECHANIC- 
ALLY PERFECT  APPARATUS, 

GUARANTEED   AS   REPRESENTED. 


VICTOR  IMPROVED  TOLL-LINE 
SWITCHBOARDS  AND  TELE- 
PHONES, Lightning  and  Heavy-Cur- 
rent Arresters,  Distributing,  Change 
and  Test  Boards,  Carbon  Lightning 
Arresters,  Cable  Terminals,  etc.,  etc. 


WRITE  FOR  DESCRIPTIVE   CIRCULARS. 


Northwestern 


Manufacturing 
Company, 

MANUFACTURERS  OF 

MULTIPLE 
SWITCHBOARDS 


FOR 


Central    Energy   and 
Magneto  Systems. 

LATEST  DESIGN. 


191    S.    CANAL    ST., 
CHICACO. 


FUSE 

BLOCKS 


No.  19.    FUSE. 

THE 
PEOPLE. 


No.  39.    FUSE    BLOCK. 


No.  42.    LIGHTNING    ARRESTER,    SINCLE    POLE. 


AMERICAN  ELECTRIC  FUSE  CO., 


345-347  S.  CANAL  STREET, 

CHICAGO,  ILL. 
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1900  TELEPHONE  APPARATUS 


■OF  THE 


American  Electric  Telephone  Co., 

36-50  West  Jackson  Boulevard,  Chicago,  III. 


We  furnish  free  of  charge  a  smaller  size  cut 
like  the  above  to  any  Independent  Telephone 
Company  desiring  to  use  this  emblem  on  sta- 
tionery, etc. 


AMERICAN  AUTOMATIC  CEN- 
TRAL-ENERGY   TELEPHONE. 


BURNS'  OFFICE 
TERMINAL,  WITH 
CARBON  AND  HEAT 
COIL  ARRESTER. 


DUPLICATE  JACK  SWITCHBOARD. 
.  No  cams  required. 


BURNS'  CARBON  AND  HEAT  COIL 
ARRESTER. 

Porcelain  base.   Glass  cover. 


No.  1900,  SERIES  TELEPHONE.    New  Hook, 
Lock-Nut  Binding  Posts.    All  Connec- 
tions Soldered. 


WESTERN  ELECTRICIAN 


June  16,   1900 
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♦ 

♦ 

♦ 
• 

t 


t 
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t 
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ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 

Telephone  No.  I *  7.50 

No.  2   7.00 

No.  3 6.25 

No.  4 3.50 

N0.6 850 

No.  6a 10.00 

No.7 9.50 

No.  7a 11.50 

Desk 10.00 

We  guarantee  our  telephones  to  be  high  grade  and  best 
on  the  market. 


GALV.  IRON  WIRE  NO.  14. 

Ton  lots  per  100  lbs $4.00 

No.  12,  ton  lots  per  100  lbs 3.75 

Brackets,  oak,  per  1,000 13.00 

Pins,  oak,  per  1,000 8.50 

Cross-arms,  per  foot 3 jc 

Pore.  Knob  ,  No.  4,  per  1,000 $9.34 

Headquarters  for  all  Supplies. 

Shipments  made  promptly.    Send  for  our  Hand-book 
of  Information,  st  nt  free. 

FARR  TELEPHONE  &  CON-      I 

STRUCTION  SUPPLY  CO.,  ! 

357  DEARBORN  ST.,  CHICAGO,  ILL.    ♦ 


I 


MAIN    OFFICE 
810-210   OLD  C0L0UY  BUILDING, 
CHICAGO,  ILL. 

BRANCH     OFFICES 

St.  Louis  Mo.  Dulvth,  Min  n. 

OfTROir,  Mich.  RockivoodJenn. 

Masonville, Mich-  Paducah,  Ky. 

Escanasa,  Mich.  Alpena,  Mich. 
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Dearborn 


Drug    and     Chemical     AA/orks, 
Laboratories— Water    Chemists. 
Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

IO,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING.   CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.  LOUIS,  MO., 

Century  Bldg. 
OULUTH.  MINN., 
203  Palladio  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  C0L0MY  BLDG.,  CHICAGO. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT    MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA.   MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE.   MICH. 

Eleven  Pole  Yards  Id  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Plnconnlng.  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MCNOMINETE.  MICH.    ADD       PORT!-  A  N  D,   0  RECO  N  . 

WHOLESALE         PRODUCERS 

SO-FOOT   TO    80-FOOT    POLES   OUR  SPECIALTY 


XUC  I  BDPCCT  Akin   DCCT  In  tha world  ls clalmed °* tne 

Int  LAHutol   AHU  Dtol  TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  moire   the   DBWBY  arm         Write  for  prJoes. 
BU^KNER-SAUSDERS  LUMBER  CO..  Monadnock  Block.   Chicago,  III.,  are  our 
authorized  representatives  In  any  particular. 


CEDAR    POLES 

50  FT.  to     100  FT.     A      SPECIALTY 
P.L.NC^BR.OCE^.A^RS 

JOHN  H.FOWLER     no'c£\%"^oBLDG 


BLUE  RIDGE  LOCUST  PIN  CO., 

HARVEY  M.  DICKSON,  Gen.  Mgr.  ASHEVIULE,    N.   C, 

—  LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  00.000  per  day.  Write  for  prices  on  pin  and  bracket  specialties. 


CEDAR   POLES 


We  have  the  Following  Stock  in  Yard  tor  Prompt  Shipment: 


SIZE. 

4  Inches,  18  feet.. 

5  "        IK  ••  . 

6  '■        18  "  . 

4  "        20  "  . 

5  "        '20  -  . 

6  "        20  -  . 

7  "       20  "  . 


NO.  PCS. 

...  200 
..1,048 
...  398 
...4.481 
...3,474 
...1,234 
...  127 
...7,050 
...6,000 
...3,000 


SIZE.                       NO.  res. 
5  inches,  30  feet 1,534 


30 
35 
35 
40 
40 
40 
45 
50 
50 


120 
.1,000 
.  147 
.  300 
.1,000 
.  44 
.  343 
.  200 


HO 
60 
60 
65 
65 
70 


NO.  PCS 

\  feet 32 

i     "     124 

i     "     1 

13 

36 

1 

3 


Write  for  Special  Delivered  Prices  on  this  Stock. 


C.  H.WORCESTER  &  CO.,  Koss,  Mich, 

MANUFACTURERS  OF  CEDA?  PRODUCTS. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


InriianapTs  An,  Bracket  &  Pin  Co, 

Successors  to  J.  B.  MACERS, 


MANUFACTURERS  OF 


Arms,  Brackets,  Locust  end  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office.  126  S.  Meridian  St.,     INDIANAPOLIS,  IND. 
FACTORY,  JAMESTOWN,  IND. 


Tie 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arras, Pole  and 
Swinging  Hoods ,  House  Brackets  and 
other  Specialties  for  Construction 
"Worn. — Catalogue  and  Prices  fur- 
nished on  application. 


STUDENTS 


\A/hi-fc©    Cedar    Poles 

AND  STREET  RAILWAY  TIES. 

SSS?cec8eab^  PERRIZO  &  SOSJ S,  Daggett,  Mich. 


IPjC^XaWjv^  uVvvovXoJ^W  &A/^yuvv«rV  &v#W  £aC 


OAK  PINS  AND  BRACKETS. 


Will   find   that   the  Western- 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bldg.,      -     CHICAGO 


PAINTEO 
SACKED   AND 
CRATED. 

Manufacturers  for  Wholesale  Trade. 
Prompt  -Shipments.  Car  Orders  Solicited. 

Kansas  City  &  Southern  Lumber  Co., 

SPRINGFIELD,     rVIO. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  aud  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    l^-WRITE  US. 


The  Tennent  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


HASUFACTL'REB   OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  43* Send  for  one. 

Mathias  Klein  &  Son, 

S7-89  W.  VAN  BUREN  STREET.  CHICAGO.  ILI 


PLATI  N  U  LVI 
FOR  ALL  PURPOSES. 
Scrap  and  Native  Platinum  Purchaied, 
BAK«K  &  CO..  408-414  Slew  Jersey 

Railroafl  Ave..  Newark,  AT.  J. 
New  York  Office,  120  Liberty  street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mmm 


OCIUCPATOPQ    1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
l,cmci*M.  \jkv    spherical.    Steel.    Invertible.    Multipolar. 

1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 

FACTORY  EQUIPMENTS  A  SPECIALTY. 


MOTORS  - 


offices] ssaast  ™  "jew^s?  *■ E-  *  w-siif»8«e  po TS™ co" ^^ssssssss^^  \.*£SS?&: 

J „  Northwest  Electric  Engineering  Co.,  Portland,  ure. 
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TELEPHONES— TELEPHONES 


MITURflL  VOICE  TOHE  INSTRUMENTS. 

We  manufacture  our  Eaco  Natural  Voice  Tone  Instruments  in  all  styles, 
and  for  series,  exchange  and  bridging  work.  They  are  superior  because 
they  are  correctly  designed  and  are  perfect  electrically  and  mechanically. 
We  manufacture  Bell  type  apparatus. 

CONSTRUCTION  MATERIAL. 

We  carry  the  largest  and  most  complete  stock  of  outside  construction  ma- 
terial in  the  country.     We  manufacture  Cross-Arms,  Pins  and  Brackets. 


Electric  Appliance  Company,  Chicago, 

TELEPHONE  MANUFACTURERS. 


MclNTIRE  JOINTS. 


I    ■     II  I  I 


— 


-J 


AMERICAN  JOINT. 


AMERICAN  JOINTS. 

AMERICAN  ELECTRIC  FUSE  CO., 

345-347  S.  CANAL  ST.,  CHICAGO,  ILL. 


INDIA    O.    AMB  E  R 


Ihf 


IN   ANV   SHAPE   OR   PATTERN. 


EMPIRE  A    MIC 

l\SI  lATtl)        £>£        CO\lPOLi\D 
Clutris  arid  I'dpnrs.        'J|['*5  uneoualcii. 

EugeiicMunsell&Cp.'1  Mica  Insulator  G>. 


I  ft)       I 


A  COMMUTATOR  NECESSITY! 

CONNuTATuH  COMPOUND.  J 

inn   rvummW 

60  CENTS  PER  STICK.     $5.00  PER  DOZEN. 

Upon  Beet Ipt  af  this  COUPON  we  will 
Send  FREE,  Sampl.  Stick. 


Name  . . 
Address  . 


The  only  article  that  will  PREVENT 
SPARKING.  TV  HI  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 
BOS  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


THOMPSON'S 

New  Double  Focus  Tubes  having  the  highest  ef- 
ficiency, sharpest  definition,  penetration  and  dura- 
bility, have  made  them  the  standard  X-ray  tubes 
in  the  United  States  and  Europe.  They  are 
equipped  with  our  new  adjuster,  by  means  of 
which  the  proper  degree  of  vacuum  can  be  main- 
tained. 
I  • ' 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


Indiana,  Terre  Haute. 

Rose  Polytechnic  Institute.  ieX^uL^t 

cal.  Electrical,  Civil  Engineering,  Chemical  Courses ; 
Architecture.  Extensive  shops.  Modernly  equipped 
laboratories  in  all  depts.   Expenses  low.  18th  year. 


For  catalogue  address 


C.  L.  MEES,  President. 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  In 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  rilled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


DON'T  BE  SATISFIED  to  hold  a  subordinate  posi- 
tion all  your  life  when  a  few  hours' evening 
study  now  will  increase  your  earning- 
power  for  life. 

Technical  Education  by  Mail 

In  Steam,  Electrical,  riarine 
and  Mechanical  Engineering. 

The  demand  for  technically  trained  men  far  ex- 
ceeds the  Bupply.  We  have  helped  hundreds  of  am- 
bitious men  to  better  positions — we  can  help  you. 
Write  for  Handbook  "K,"  givlnp  prospectus  and 
special  terms,  American  School  of  Correspondence, 
Boston,  Miss.,  U.S.A.  (Chartered  by  the  com- 
monwealth of  Massachusetts), 


CKj  qaaJham)ju  d§- 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
<38  WASHINGTON  ST.,  CHICAGO 


HAZARD 


General  Offick  ani>  Works, 
Wllkesbarre.  Pa. 


HIGH-GRADE  RUBBER 

COVERED, 

WEATHERPROOF 


MANUFACTURING  CO., 

Wires  and  Cables. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


New  York  Office, 
60  l)ey  St. 


Chicago  Office, 
1201-2  Marquette  Bldg 


mpt     Shipments 
ELECTRICAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,  MO. 

We  guarantee  low  prices,  prompt  shipments  and  best  grade  mate- 
rial.    Give  us  one  trial  order  and  you  will  continue  them. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 


Long  Distance  Telephone  2279. 


701  Delaware  St..  KANSAS  CITY,  MO. 


V    IS    IX 

THAT 

THE   "BELDEIT  SYSTEM 

OF  ARC  LIGHTING 

Is  so  far  superior  to  any  other  sys- 
tem on  the  market  ? 

BECAUSE 

It  embodies  features  that  are  not  to 
be  found  in  any  other  lamp. 


We  have  convinced  hundreds  who  have  had  arc 
lamp  troubles.     We  can  convince  You. 

Our  catalog  explains  the  fine  points  of  the 
"Belden"  and  it  will  be  sent  on  request. 


Belden-Larwill  Electric  & 
Mfg.  Co., 

FT.  WAYNE,  IND. 


June  1 6,  1900 


WESTERN  ELECTRICIAN 


rRANK  N.  PHILLIPS,  President. 

•  -  H.  WAGCN8CIL,  Themurw. 


EUGENE  F.   PHILLIPS, 

GENEBAL  MkNAOCn. 


C.  ROWLAND  PHILLIPS,  VlCC-Pnc*. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDE1SCE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yobk  Stoke,  W.  J.  Watson,  26  Cortlanat  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Workj. 

MAIN  OFFICES  AND  FACTORIES,   PHILLtPSDALE,   R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 

Stranded  and  Flex* 

lble  Wire  and 

Cables  with 

Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  In  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  ha8  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61-63  Hampshire  Street, 

BOSTON,  MASS. 


HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


ATENTS. 


PAGE  a  DURAND, 

SOLICITORS  OF  AMERICAN  AND 
FOREIGN  PATENTS. 

Adams   Ex.  Bid;.,  I8S  Dearborn  St., 
CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


The   Colorado   incandescent   Lamp? 

Colled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  In  First  Cost,  Cheapest  In  the  Aggregate.    Send  for  Price  List. 

THE    COLORADO    LAMP    CO.,   Denver,  Colo. 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


Chicago  Agent,  J.  W.  Brooks.  605  Plymouth 


LAMPS  |7C 

CO.,  Owensboro,  Ky.  1  M    U 

oka,  605  Plymouth  Bide.  !■■     *W  ^i^P' 


hire  Fibre- Graphite  Commutator  Brush.  | 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator, 

No  Shifting  of  Quadrant. 

80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

1       6155  Wakefield  St..  Germanlown,  PHI.ADELPHH. 


f!BRE-GR/\P§]JEj 
mMMUTAM    : 


r- 


■iVA-Y  AUWUttt  WUS-, 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


The  Vetter  Current  Tap, 

A   Tapping  Plug  and  Lamp  Socket  Combined. 


A  simple  and  Bafe  device  for  tapping  and  carrying  the  current  from  any  electric  lipht 
fixture  to  Motors.  Drop-lights  and  other  electrical  devices  WITHOUT  THE  LOSS  OF  LAMP 
IN  FIXTURE.  Adapted  to  any  system  of  electric  lighting.  When  ordering,  state  what 
socket  is  used.    Each  tap  is  packed,  with  fall  directions,  In  a  neat  box. 


E.B.MEYROWITZ, 


MANUFACTURER   (    ,04   EAST  23d   STREET, 
and  PATENTEE,    j  NEW  YORK. 

(    ALSO  AT  125  W.  42d  STREET. 


6O4  Nicollet  Ave.,  Minneapolis.     360  St.  Peter  St.,  St.  Paul. 


8  Rue  Scribe,  Parts.  France. 


W.  S.  HILL  ELECTRIC  CO., 

NEW  BEDFORD,  MASS. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 


Write  for  Estimates. 


Send  for  Catalogue. 


General  Western  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 


HELLO!    INDIANAPOLIS!     GOING    TO 
THE  CLEVELAND  CONVENTION? 

YES,    and 

Robert  L.  McOuat, 

THE  "JUNIOR"  MEMBER  OF 
THE  OLD  FIRM  OF 


IY&Mc 

Manufacturers  and  Jobbers  of 

Telephone  and  Electrical  Supplies, 

125  SOUTH  MERIDIAN  STREET, 

'Will   be   there   with  several  of  his   salesmen   to  greet   all 
their  friends. 


BIG    STOCK 
CHICAGO! 

DIRECT-CURRENT 
HOLTZER-CABOT 

FANS 

110  AND  500  VOLTS, 
LAMINATED  FIELDS. 
CARBON  BRUSHES, 
SELF-OILING  BEARINGS.     ' 

These  Fans  Made 

f.y  IN  BOTH 

Ml  bM  Bracket  Styles. 

SEND  FOR  CATALOG 
OF  FULL  LINE  OF  FANS. 

HOLTZER-CABOT  ELEC.  CO., 

397  Dearborn  St..  CHICAGO,  ILL. 


WESTERN    ELECTRICIAN 


June  16,  igoo 


WANTED. 

First-class  wlremen  forall  kinds  of  el< 

.    (iood  pay  ami   par- 
tin  to  right  party.    Apply  at  once 

■ 

M.  B.  WHEELER  ELECTRIC  CO., 

101  Ottawa  St.. Grand  Rapid«,  Mich. 


WANTED. 

Two  strictly  flrst-clasfi  Armature  winders  who 

podentand  form-wound  coil   work.    We  baTe 

■    right  kind  of 

■■ry  besl  need  apply. 

KESTER    ELECTRIC  CO., 

TERRE  HAUTE,  IND. 

POSITION  WANTED. 

By  an  alectrlc-llght  engineer  and  mapb 

r-i-alr  work,   dynamo  and  ki 

Dp  of  plant:    l"  years'  experience; am  i 

ant;  win  accept  Bteadjy    position 
after  J  ■■   country;   g«>od   reference. 

-  ENGINEER,  care  Wesfern  Electrician, 
510  Marquette  Building,  Chicago. 


WANTED  TO  BUY. 

We  are  In   the  market  for  good  second-band 
-i»-ed  Automatic  and  Corliss  engines.    We 
want  several  such  at  once.    Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

1 8  South  Canal  Street,  Chicago,  III. 


40  LAMPS. 

We  have  for  sale  at  a  bargain  40  Fort  Wayne 
Wood  single  carbon  9,«D-ampere  arc  lamps  In 
first-class  condition:  will  be  sold  subject  to 
approval.       Address   IOWA    CITY    ELECTRIC 

light  CO.,  Iowa  City,  Iowa. 


FOR  SALE. 

Insulator  Fin  Factory,  situated  on  main  line  of 
the  B.  &  0.  K-  R  Wood  freight  rates  both  east 
and  west.  Unlimited  supply  of  locust  and  oak 
timber,  which  can  be  bought  cheap,  delivered  to 
factory.  Plenty  of  orders,  good  profits  and  a 
nice  business  for  small  capital.  T.,  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED. 

At  once,  foreman  of  wide  experience  for  wind- 
ing department  of  factory  producing  targedlrect- 
cnrrenl  dynamos  and  motoru.  Good  salary  for 
the  proper  person.  Address  "FOREMAN."  care 
of  Western  Electrician,  510  Marquette  Building. 
...  in. 


WANTED. 

At  once,  foreman  of  wide  experience  for  ma- 
cblne  shop  of  factory  producing  large  direct- 
current  dynamos  and  motors.    Good  salary  for 

■  r  person.    Address   "\\x,"  care  of 

Western  Electrician.  5iu  Marquette  Building, 
Chicago,  ill. 


ARC  LAMPS  FOR  SALE. 

SERIES   OFEX. 

IOOT.-II.  M.  12  and  M.  2  double,  at  $7.25 

100  T.-H.  K.  12  nod  K.  ?  almcle.  at  Q  00 

25  Adunis-  Baymill  '.i  B-10  ampere,  at  7.25 

10  Brush-Adams  double  Bbi  itmpere,  at  7  -00 

25  Bali  double.  ?5.  single,  at  4.  50 
50  Fort  Wavne  Wood  double.  ?0.50.  slogle,  at      5.50 

25  A.  4  W.  Chicago,  at  4.60 

Alternating-Current  Arc  Lamps. 

2(lJandus-100-hour  enclosed.  $tl.00 

20  Puritan— 100-hour  enclosed,  4. 50 

7  Ideal— tOO-hoar  enclosed,  4.50 

25  Imperial— open  arc.  4.50 

A 1 1  of  t  be  above  lamps  have  been  put  through  the 
factory,  thoroughly  overhauled  and  tested,  and  are 
warranted  In  good  condition. 

A.  VAJTDEVEKTEB, 

27  Thames  Street,  Hew  York  City. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

B50  Washington  St..  Newark,  N.  J. 


COPPER  WIRE  FOR  SALE. 

I  have  for  sale  i.ooo  lbs.  of  No.  io  B.  & 
S.  gauge  bare  copper  wire  (w  15c.  per  lb. 
Has  been  in  use  once.     Address 

EDDY  ELECTRIC  LIGHT  CO., 

<     V  I!  LMI A  1>.   \ .  M. 


Motor  Starting  Rheostats. 

Motor  Regulating  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  jr.  J..  V.  S.  A. 


ER 


BECKL«c 
rotHEKO 


39-43 

W.  WASHINGTON  ST., 

CHICACO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS  i?fcirincTudPngle.°:  National  Electric  Company's  Machines. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Glbbs  M.  P. 

50  light  C.&C. 

75  light  National. 
100  light  Crocker- Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
300  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
S00  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
Va.  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 

1  h.  p.  Sprague. 

1  h.  p.  Rockford. 
■   h.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


%  h.  p.  C.  &  C. 

3h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  b.  p.  La  Roche. 
7M  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
I  30  h.  p.  Edison. 


50  h.  p.  T.-H. 

600  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3  ll.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H.  . 
17M  h.  p.  Gibbs  M.  P. 
30  h.  p.  Edison. 
GO  h.  p.  E'dison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

6  b.  p.  National. 

1VZ  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAH  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


REPAIRS 


EVERYTHING    ELECTRICAL 

WRITE     US 

Rost.L.  McOuAT, 

INDIANAPOLIS  JND. 


REPAIRS 


1 10- Volt  Incandescent  Dynamos. 

1  12-llght  Edison.  %  M.  P. 

1  25-llght  C.  &  C..  self-oiler. 

1  35-llght  Duplex,  75,  self-oiler. 

1  35-light  Westlnghouse,    self-oiler. 

1  36-llght  Bernard,  self-oiler. 

1  50-llght  Hawkeye,  self-oiler. 

1  50-llght  Bain,  self-oiler. 

1  50-llght  Card,  self-oiler. 

2  90-light  Westlnghouse. 
1  160-llght  Rockford. 

1  200-llght  Howard. 

1  250-light  Commercial,  comp.,  self-oiler. 

1  260-llght  National,  comp.,  self-oiler. 

1  270-llght  T.-H.,  comp.,  self-oiler. 

1  300-Ilght  Elckmcyer. 

1  340-llght  Eddy,  sejf-oller,  compound. 

2  350-llght  Hawkcye,   comp.   wound. 

1    350-llght  National,    self-oiler,    compound. 

1   350-llght  Edison,  20  K.  W.,  self-oiler. 

1    360-llght  Rockford,  self-oiler,  compound. 

1   450-llgbt  Edison,  25  K.  W.,  self-oiler. 

1   400-llght  Wood,  M.  P..  self-oiler. 

1    450-llgbt  Rockford.  self-oiler. 

1   640-llgbt  Edison,  30  K.  W..  oil  cup. 

4  640-llght  Edison,  30  K.  W.,  self-oilers, 
compound. 

1  540-llght  Westlnghouse.  8-poIe,  slow-speed, 
30  K.  W..  self-oiler,  new. 

1  600-llght  E.  &  C,  slow  speed,  M.  P.,  self- 
oiler,  compound. 

1  600-llght  Elckmeyer. 

2  700-llght  Siemens  &  Halske,  40  K.  W.,  M. 

P.,  slow  speed. 
2   700-llght  Westlnghouse,       10-pole,        slow 

speed,    40    K.    W..    self-oilers, 

new. 
1    800-llgbt  Rockford.  self-oiler,  new  nrm't. 
4    800-llghl  Edison,  45  K.   W.,  self-oilers. 
1  1350-llght  Wnddcll-Euz,   80  K.   W„    M.    P., 

for  direct  connection. 

BOOSTER  SET. 

1  Siemens  &  Halske,  multipolar  Ironclad 
type  booster  set,  for  raising  275  amperes, 
26  volts  or  less;  motor,  90  amperes,  HO 
volts;  generator,  275  amperes,  26  volts. 

500-Volt  Generators. 

1   45  K.  W.  Edison,  compound,  self-oiler. 
1  150  K.  W.  Detroit,   M.  P.,  compound,  self- 
oiler. 

DIRECT-CONNECTED  RAILWAY 
GENERATORS. 
1  100  H.  P.,  600-volt     Westlnghouse.     Kodak 
set   Westlnghouse  generator  and   West- 
lnghouse comp.  engine,  14x21x14,  all  com- 
plete, fine. 


REGORYT 

ELECTRIC  co. 


54-62  S.  CLINTON  ST.  CHICAGO. 


Altirmtinj  (jjnirators. 

1    350-llght  Thomson-Houston,   A.  18. 

1    600-llght  Bain,   30  K.  W.,   self-oiler,  new 

toothed  armature. 
1    600-llght  Thomson-Houston,  A.  6,  30  K.  W. 

1  600-llght  Thomson-Houston,     30     K.     W., 

two-phase.   H00  volts. 

2  650-llght  Thomson-Houston,   A.   35,   s.   0. 
2    750-llgbt  Westlnghouse,  37%  K-  W. 

1  900-llght  60-cycle  Westlnghouse,  45  K.  W., 
self-oiler,  toothed  armature, 
compound  wound. 

1  1000-llght  Wood,  50  K.  W.,  self-oiler, 
toothed  armature. 

1  1200-llght  Westlnghouse,  60  K.  W.,  self- 
oiler,  toothed  armature. 

1  1400-llght  Westlnghouse,  70  K.  W. 

2  6000-llght  Westlnghouse,  300  K.  W„  toothed 

armature,      composite     wound, 
self-oilers,  outboard  bearings. 
1  6000-llght  Westlnghouse,    300    K.    W.,    2200 
volts,\  toothed   armature,    com- 

Soslte    wound,    self-oiler,    out- 
oard  bearings. 
Arc  Dynamos. 

1    20-llght  2000  C.  P.  Western   Electric. 
1    25-llght  2000  C.  P.  T.-H. 
1   30-llght  2000  O.  P.  Western   Electric,   self- 
olhr. 

1  30-llght  2000  C.  P.  Brush,  No.  7. 

2  35-llght  2000  C.  P.  T.-H..   L.   D.  2. 

1  40-llght  2000  C.  P.  Wood.   No.  7. 

2  40-llght  2000  C.  P.  Western   Electric,   self- 

oilers. 
4    45-llght  1200  C.  P.  T.-H.,   M.   12. 
4    45-llght  1200  C.  P.  Brush,    No.   7. 

1  50-llght  2000  C.  P.  Excelsior,    latest    type. 

2  50-llght  1200  C.  P.  T.-H.,    L.    D.    12. 

1    60-llgbt  2000  O.  P.  Western    Electric,    Belt- 
oiler. 

1  50-llght  2000  C.  P.  Brush,   No.  7%. 

2  60-llgbt  2000  C.  P.  Western   Electric,   self- 

oilers. 
1    60-llgbt  2000  C.  P.  Westlnghouse. 

3  60-llgbt  2000  C.  P.  Wood,  No.   8. 


1 
1 
1 
2 
1 
1    18 


Arc  Dynamos.— Continued. 

3   65-llght  2000  C.  P.  Brush,   No.   8,    new  ar- 
mature. 

2  75-llght  1200  C.  P.  Standard. 

1  75-light  2000  C.  P.  Westlnghouse. 

3  125-light  1200  C.  P.  Excelsior,    latest    type, 

self-oilers,  flue. 

no-Volt  Motors. 

2  1     H.  P.  Roth,  self-oilers. 
1     2      H.  P.  Duplex,    self-oiler. 

2  H.  P.  Westlnghouse,   self-oiler. 

3  H.  P.  Jenney,  self-oiler. 
3     H.  P.  Card,  self-oiler. 
7%  H.  P.  Westlnghouse. 

12      H.  P.  Rockford. 

H.  P.  National,   self-oiler. 
1    18     H.  P.  Commercial,  self-oiler. 
1    18     H.  P.  T.-H.,  self-oiler. 
1   18     H.  P.  Siemens  &  Halske,  M.  P.,  self- 
oiler. 
1   20     H.  P.  Elckmeyer. 
1    24     H.  P.  Eddy,   self-oiler. 

1  25      H.  P.  Rockford. 

2  30      H.  P.  Edison.  25  K.   W.,  self-oilers. 
1    25     H.  P.  National,  seli-oiler. 

4  25      H.  P.  Edison,  20  K.  W.,  self-oilers. 
1    30      H.  P.  Rockford. 

7    35     H.  P.  Edison,  self-oilers. 

1  35      H.  P.  Westlnghouse,       8-pole,       slow 

speed,    30    K.    W.,    self-oiler. 
new. 

220-Volt  Motors. 

2  1     H.  P.  Eddy,  self-oilers. 

1  1      II.  P.  Edison,  %  K.   W.,  sclf-oller. 

2  1     II.  P.  E.  &  C,  new,  self-oilers,  M.  P., 

slow  speed. 
1     1J4  II.  P.  Lundell,  slow  speed,  self-oiler. 
1     3     H.  P.  Crocker-Wheeler,  self-oiler, 

slow  speed. 

1  3     H.  P.  Central    Electric,    type    I.    B., 

sclf-oller. 

2  3     H.  P.  Card,  slow  speed,  self-oilers. 
1     6     H.  P.  Akron,  self-oiler. 


220  Volt  Motors.— Continued. 

1     5     H.  P.  Eddy,   ring  type,   M.   P. 
1     5     H.  P.  Westlnghouse,    self-oiler. 

1  TA  H.  P.  Roth,  self-oiler. 

2  7%  H.  P.  Eddy,  self-oilers. 
1  V&  H.  P.  Edison,  self-oiler. 
1    12     H.  P.  T.-H.,  self-oiler. 

1    16     H.  P.  Crocker-Wheeler   elevator   mo- 
tor, with  controller. 
1    50     H.  P.  Northern,     M.     P.,     self-oiler. 

1  60     H.  P.  Edison,  self-oiler,  45  K.  W. 

500-Volt  Motors. 

2  1     H.  P.  Jenney,  self-oilers. 

3  1     H.  P.  Crocker-Wheeler,        self-oilers, 

slow  speed. 
1     1     H.  P.  Lundell,  self-oiler,  slow  speed. 
1     1     H.  P.  C.  &  C.  self-oiler. 
1     2%  H.  P.  Wood,  self-oiler. 
1     3     H.  P.  Hobart,  self-oiler. 

1  3     H.  P.  Thomson-Houston. 

2  3%  H.  P.  Rockford,  ironclad,   self-oilers. 
1     5     H.  P.  D.    &  D. 

1      6      H.  P.  T.-H.,  6  K.  W. 
1     T/z  H.  P.  Joues,  self-oiler. 
1     TY>  H.  P.  Thomson-Houston. 
1    10     H.  P.  Eddy,  self-oiler,  M.  P. 
1    10     H.  P.  C.  &  0.,  self-oiler. 
1    10     H.  P.  Card,    M.    P.,    self-oiler,    6low 
speed. 

1  18     H.  P.  T.-H. 

2  18     H.  1'.  C.   &  O.,    self-oilers. 

1   20     H.  P.  Commercial,  self-oiler. 
1    20     H.  P.  Card,   self-oiler. 
1    25     H.  P.  Edison,  new  armature.  _ 
1    30     H.  P.  Commercial,   self-oiler. 
1    30     H.  P.  T.-H.,  self-oiler. 
1   30     H.  P.  Edison,  26  K.  W.,  self-oiler. 
Alternating-Current  Motors. 

SINGLE  PHASE. 

1  Yt  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

2  1     H.  P.  Ft.     Wayne,    100    v.,    125-cyele, 

self-oilers,  slugle-phase. 

2   6     H.  P.  Wagner,    single-phase,    60-eycle, 

200  volts. 

Alternating-Current  fiotors. 

MULTIPHASE. 

2   1  H.  P.  Westlnghouse,  self-oilers,  2-phase, 

60-cycle,  100  volts. 
1  10  H.  P.  Gen.   Electric,  self-oiler,  3-phase, 
type    8-10-900,  Form  A,  60-cycle, 
HO  volts. 

Arc  Motors. 

I  Y*  H.  P.  Excelsior,   9.6  amp. 

II  H.  P.  Excelsior,  9.6  amp.  , 
12     H.  P.  Excelsior,  9.6  amp. 


Special  Bargain:    One  76  K.  W.,  603  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

MOTIM.— AlluaiMamaduO,  tut**  rudrlorprmiilfellnrr.    All  hcUhi  w  (uiaM,    Writt  lor  partkalin  u4  kU  l«r  MOrfTHLY  BASOAIM  SHHfr,  will  Ml  cut  site, 
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Victor  Turbines  Operating  Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOCUE. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


sOUR  STUDENTS^ 

SUCCEED 


INCREASED  SALARY. 

was  gettint;  S30  a  month  as 


assistant  in  an  Electric  Light- 
ing Plant  when  1  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
four  Civil  Sen-tee  Examinations, 
and  have  had  my  salary  raised 
four  times.  1  am  now  getting 
$87  per  month,  and  can  truth- 
fully say  that  I  owe  my  success 
to  correspondence  instruction. 
R.G.ELLIOTT, 

Dannemora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna 
tional  Correspondence  Schools 
as  being  one  of  the  best  mean; 
through  which  to  obtain  an  edu> 
cation.  The  method  employed 
is  simple  and  easily  understood 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  lamnowchiel 
engineer  for  I.S.&T.Elkinton, 
Philadelphia,  Pa. 

WM.  R.  HORNER, 

Philadelphia.  Pa 


$12  to  S70,  la  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony.  Telegraphy.  Steam.  Mechanical, 

and  Civil  Engineering. 

ESTABLISHED   1891.  CAPITAL,  f I.SOO.OOO. 

Send  for-  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1002,  Scranton,  Penna. 


MICA — India  and  Amber,  all  Sizes  and  Patterns. 

MIC  A  BOND — Plates,  Segments,  Rings,  Tubes,  Slots, 

Cloth,  Paper  and  Flexible. 

CHAMPION    C LOT H-Bond,  Ropes  and  Express 
Paper. 


CRYSTAL  Ismx  VARNISH. 


VERY  ELASTIC. 


HARD  FINISH. 


CHAMPION  INSULATING  PAINTS  (Blacks),     Four  Kinds. 
Also  Other  Insulating  Materials. 

Our  Careful  and  Persistent  Growth  is  Proof  of  the  Quality  of  our 
Insulations.     Prices  and  Quality  Guaranteed.     Write  Us. 

CHICAGO    MICA   CO., 

Main  Office  and  Factory,  VALPARAISO,  IND. 


WANTED5  Eo 

CEO.  F.  SCHWALM   CO., 


FOR  SPOT  CASH    , 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEED  FOB  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  SI.,  N.Y. 


FRET)  H .  ALDEK.  Fres.  J.  GEISEROWICH,  Secy,  and  Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


MANUFACTURERS    OP* 


High-Grade  Weatherproof  Wire, 


NO  TRUST  PRICES. 


SYCAMORE,   ILL. 


ALL  SAMPLES  FREE. 


\A/I 


AIRING. 


The  satisfactory  kind  that  brings  your  second  order. 

Armatures,  transformers  and  fields  rewound.      Commutators  refilled.     Machines 
rebuilt.     All  work  guaranteed.     Low  prices.     Write  us, 

GENERAL  ELECTRICAL   REPAIR   CO., 

L.  O.  Telephone,  Main  S1 14. 141  S.  Clinton  Street,  CHICACO. 

Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


EAGLE 


INSULATING 
VARNISH. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


•rompt    SH  i  pmen-ts. 


DESK  AND  CEILING  FANS,  1900  MODELS. 

Send  for  Catalogue  2110. 

THE  EMERSON  ELECTRIC  MFG.  CO., 


Main  Office  and  Factory, 
ST.  LOT  IS.  BIO. 


Eastern  Office  and  Warehouse-. 
13G  Liberty  St., NEW  YORK  CITY. 


Unnecessary  Complications 

troller  that  meets  all  demands  of  the  severest  servic 


troller  t 
underwriters. 


Send  for  illustrated  catalogue  "W 


and   parts   have   been   avoided   in   our 
ELECTRIC-ELEVATOR  CONTROLLER, 

resulting  in  a  compact,  well-built  con- 
.    Reliable;  fireproof.    Approved  by  fire 
and  discount  sheet. 


THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   136  LIBERTY  STREET. 

We    are    the  largest   and    oldest    exclusive    manufacturers    of    Rheostats    in  the  world. 


USED"    MACHINERY 

W.N.MATTHEW5&BR0. 

Manufacturers  Agents 
601  Car/eton  B/ofg.     St.  Louis,  Mo. 
Ifeep  uourec/eon  this  little  Hole.  There's  always 
something  "m  If "  for  You  and  for  US. 


LOW  PRICES  FOR  CAS  IT. 

1—90  K.  W.  Wood  Alternator,  complete  with    Exciter 

and  Instruments,  133  cycle. 
l_300-amp.  U.  S.  Dynamo,  185  Volts. 
1— 400-Lt.  National  Bipolar  Dynamo,  125  Volts. 
2— 50-Lt.  Excelsior  Arc  Dynamos. 
2— 100-Lt.  Excelsior  Arc  Dynamos. 
1— 100-Lt.  Western  Electric  Arc  Dynamo. 
600— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  arid  A-B  Arc  Lamps. 
1—16x27x111  West infrhouse  Compound  Engine.  .100  H.  P. 
1— 13JixlC  Westinghouse  Standard  Engine.  125  H.  P. 
1— 8J£x8  Westing-house  Standard  Engine,  40  H.  P. 
1— 16x16  Ideal  Simple  Engine.  175  H.  P. 
2—66x18  Tubular  Boilers,  with  Hawley  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5Kx3x.i  Worthingtnn  Duplex  Pump. 
2—10  H.  P.  220- Volt  Eddy  Bipolar  Motors,  good  as  new. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

Nos.69,7 1  and  73  W.  Jackson  Blvd., 

CHICACO. 


EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  8.  A. 


STERLING  ELECTRIC  CO., 


CXCLUSIVC    MANUFACTURER*    OF 


BELL  STYLE  TELEPHONE 


tATUa 

FOB    THE    INDEPENDENT    FIELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

CHICAGO  OVFICR,  No    l«OI>  3IOKAUKOCK  BEIJLDINO. 

Eastern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Liberty  St.,  NLW  YORK  CITY. 


IN 


a 


AIR  PROPELLORS 


u 


We 

Have  Set 
a  New 
Standard. 


Ask  for 
Prices. 


THE  FULLER  GO.,  Detroit, Mich., U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 


London.  Eng.—  Wm.  Key,  11  Queen  Vlctorln 

St.,  E.  C. 
Ports,  France— E.    H.    CadJot,    12    Rue    St. 

Georges. 
Glasgow,     Scotland-Win.      Key,      Central 

Chambers,  109  Hope  St. 
Yokohama,  Japan— Bagnall  &  miles. 
New  York— Western  Electric  Co. 
Washington— National  Electric  Supply  Co. 
Wilmington— Garrett,  Millet  &  Co. 


Denver— Thos.  H.  Smith;  Hendrie  &  Bolt- 
uoff. 

Los   Angeles— Western    Electric   Works. 

Minneapolis—  Roberts  Heating  &  Vent.  Co. 

Milwaukee—  Geo.   F.   Hobn. 

Chicago— Western  Electric  Co.;  Centre! 
Electric  Co.;  Kohler  Bros. 

St.  Louis— Western  Electrical  Supply  Co. 

Boston— Smith  &  Anthony. 

South  Bend,  Ind.— Mlller-Knoblock  Co. 

Peck-Hammond  Co..  Cincinnati,  O.,  Gen- 
eral Southern  Agents. 


BTGO  SCHUMACHER.  Preat. 

J.  A.  ARBOGAST,  Vlce-Prest. 


MAX  SCHUMACHER.  Sec'y  and  Treas. 
M.   GARL;   Sll|>t. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICACO  OFFICE, 

1015  Monadnock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephone. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  fuse  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
aid  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


J  H.  VAN  VLI5SIN0EN,  Prest. 


W.  C.  HElNROTrl,  Treas. 


L.  G.  BOWMAN,  Sec'y  andQen'l  Mgr. 


western  telephone 
construction  co., 

53-159  S.  Jefferson  Street,  CHICAGO. 

PIONEERS 


n  the  Manufacture  of 


TELEPHONES  AND  SWITCHBOARDS. 

NEW  MANAGEMENT,  AMPLE  CAPITAL,  LARGE  FACILITIES, 
RELIABLE  PRODUCTS,  RIGHT  PRICES. 

'WESTERN"  Apparatus  was  the  ploneerln  the  Independent  field.    It  Is  belter  to-day  than  ever  be'ore, 
and  purchasers  of  telephone  apparatus  should  not  tall  to  Investigate  our  claims. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I90O  CATALOGUE. 
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The  Boss  Says 


To  King  Arthur's  Page,  "Go  'long,  you  ain't  more  than  a  para- 
graph," and  this  paragraph  is  to  notify  you  that  the  Electric  Oil 
Company  (incorporated)  of  Bakersfield, California, offers  a  limited 
amount  of  its  treasury  stock  for  sale,  at  twenty-five  cents  per 
share.  (Par  value  Si. 00,  capital  stock  $250,000,  250,000  shares.) 
This  company  holds 

600  ACRES  OF   OIL   LAND 

In  the  famous  McKittrick  (Kern  County)  oil  fields,  a  part  of 
which  must  be  developed  at  once.  We  need  more  working  capi- 
tal, hence  this  offer.  A  few  dollars  invested  now  ma}'  bring 
stockholders  immense  returns,  as  our  land  is  located  in  the  heart 
of  the  oil  fields.  A  postal  card  addressed  to  The  Electric  Oil 
Company,  Jas.  E.  Baker,  Secretary,  Bakersfield,  California, will 
bring  you  a  prospectus  and  a  large  map  of  the  new  oil  fields 

IN    CALIFORNIA. 

Incidentally  we  might  remark  that  the  incorporators  are  nearly 
all  "electric  fellers,"  working  at  this  business,  hence  the  name. 
Prospectus  gives  names,  etc.    Remember  600  Acres  of  Oil  Land 


BELONG  TO  THE 


ELECTRIC  OIL  COMPANY, 

BAKERSFIELD,   CALIFORNIA. 

Kokomo  Telephones  tor  1 900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  loll  Line,  Police,  Fire  Alarm, 
Street  Hallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W,  Jackson  Blvd., 
OBTSATALOO.  CHICAOO,  U.  S.  A. 


The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;   it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Muncie,  Ind. 


Everything  S  Telephones 


Complete  Stock.    Low  Prices.    Quick  Shipments. 


WE  MANUFACTURE 
STRICTLY  HICH-CRADE 

Long-Distance  and  Exchange 
Telephones, 

Exchange  and  Toll-Line 
Switchboards, 

Complete  Line,  Fuse  and 
Carbon    Distributing  and 
Cross-Connecting  Boards, 


Fuse   Blocks,  Telephone   Parts   and   Con- 
struction Material. 


SEND      F-OR     CATALOGUI 


Central  Telephone  &  Electric  Co., 

909  Market  Street,  ST.  LOUIS,  MO. 


{ 


ii 


BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Guy  Ahchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

So  holes  to  die-  "Eon 
screw  them  in  the 
ground  and  there  they 
stay,  defying  up- 
rootal. 

PKA.CTICA.Ii  AHD   IISEXPEKSIVE. 

Six  sizes,  3%  to  12   inch  diameter. 

Others  Use  and   Endorse  Them,  Why  Not  You? 


MANUFACTURED 
BY     .    . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


W.  N.  MATTHEWS  &  BRO.,  St.  Louis,  Mo., 

General  Western  Agents. 


8  to  12  in.  Diameter. 


NO.   1900. 


AMERICAN  ELECTRIC 

TELEPHONE  CO., 

38  to  50  Jackson  Blvd.,  Chicago,  III. 

Our  new  No.  1 900  Telephones,  with  Disc-Carbon 
Lightning  Arrester,  for  Series  and  Bridg- 
ing work,  are  by  far  the  Best  Type  of  Tele- 
phones on  the  Market.     Try  them. 

TELEPHONE  APPARATUS 
of  all  Kinds  Manufactured. 

Construction  Material  and  Tools.  Write  for  our 
Catalogue  and  Prices.    WE  GUARANTEE  OUR  PRODUCT. 
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THE  IMPROVED  BERRYMAN 

.  KELLEY'S  PATENT) 

WA.TBR    tube: 

Feed  Water 
Heater  aid  Purifier, 
unique 

In  Its  effectWenp**  ami  up  to-date 
In  every  nr-i-vct.  at  a  price  tliat 
will  aaaOHl  f'lii'Uf  ration.      \';ti(lv 

■  t any  Peed  WaterHettar 

'>n  (tie  market. 

Benj.  F.  Kelley  &,  Son, 

91  Liberty  St..  New  York. 


MHilfin    "*»«*•-«.   2.000.1.500, 
aniiu  i.j,.,.  1  ,.,,,  boo,  boo,  no, 

00   horil  |mwrr   anil   others. 
j£*  Lartrect  ttoch  in  America.    Hoatli 

*.;■;   all   taken    In    trade   for  our  Im- 
1  Uerryman. 


TflTTELEPHONE  HAND-BOOK 

BY 
HERBERT  LAWS  WEBB. 

.     Price  8 l.OO. 

The  r.nly  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISH  KD  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bulldlne.  Chicago 


P 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington.  D.  C. 

Booklet:  "iDformatlonfor  Inventors," 

tree.  Specialty:  Electrical  Inventions. 


Foree  Bain, 

Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  ftonadnock  Bide.,  -    Chicago* 


CORDON   PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  01  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gas  engine  companies. 

WE  CLAin:-Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fumes;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  val- 
ue 50  per  cent,  greater  than 
gravity  cell,  and  so  per  cent, 
greater  than  best  other  cell  In 
market.  For  No.  l  cell.  800 
ampere  hours;  for  No.  •  cell, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  {& 
volt.    Send  for  circular  and  price  list. 

GORDON  BATTERY  rO.VPAW, 

594  Broadway,  New  York. 

Western  Repregentative, 

Geo.  W.  Patterson,  HI  Clinton  S  rctt,  Chicago,  III. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONES,  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


QuarterMillionNowinUse.  \ 


Will  Not  Absorb  Moisture. 

Will  Keep  Indefinitely. 


A  Perfect  Insulator. 
Can  be  Used  by  Anyone. 


MONARCH  DRY  POWDER  COMPOUND. 

Endorsed  by  Electrical  Cos.,  Fire  Depts.,  Insurance 
Cos.,  Press  and  Public. 

A  PARTIAL  LIST  OF  RECENT  ELECTRICAL  EQUIPMENTS, 


Edison  Elec.  111  <  0., Greater  N.  v.. 

Edison  Elec  111.  Co., 

Independent  Elec,  Light  .v  Power  Co., 

Laclede  Gas  Light  A  Power  Co., 

n  lagara  Falls  Power  Co., 

Manhattan  Elec.  Llgbl  Co., 

Mlssourl-Edtson  Elec.  Co., 

AUanta  Standard  Telephone  Co. , 

Erie  Telephone  &  Telegraph  Co.. 

Klnlocta  Telephone  Co., 

Neu  York  a  New  Jersey  Telephone  <  !o  . 

Postal  Telegraph  &  fable  Co., 

Western  Onion  Telegraph  Co., 


(All  Stations). 

St.  Louis. 
.Sun  Francisco. 
St.  Louis,  Mo. 
NiagaraKalls,  N.  Y. 
New  York. 
St.  Louis,  Mo. 
Atlanta,  Ga. 
(All  Divisions). 
St.  Louis.  Mo. 
(All  Exchanges). 
(All  offices). 
(All  offices;. 


THE  ONLY  FIRE  EXTINGUISHER  FOR  SWITCHBOARDS. 


ACTUAL  FIRES. 

"Kilfyre"  saved  our  switchboard  from  destruction  without  doing  any  damage. 

.1.  E.  Faknswokth,  den.  Mgr.  S.  YV.  Tele.  A  Tel.  Co. 


"Kilfyre"  extinguished  an  ugly  blaze  in  our  subway  manhole,  corner  Exchange  I'l. 
ami  Broadway,  New  York  City. 

A.  S.  Uuown.  Electrical  Engineer,  \V.  U.  Tel.  Co. 


"Kilfyre"  extinguished  arcsat  our  eleciric  station  up  to  2,000  volts,  several  times 
without  a  single  miss. 

11.  E.  Choi.las,  Engineer,  Laclede  Gas  Light  and  Power  Co. 


RECENT  CENERAL  EQUIPMENT. 

United  States  Government  Army  Posts,  Transport  Service  and  Arsenals.    Standard  Oil 

Co.,  Refineries,  Warehouses,  Stables,  Offices. 


Beware  of  Infringements,  or  Anything  that  Looks  Like  It. 

ESTIMATES  FOR  EQUIPMENTS  FURNISHED  UPON 
APPLICATION.  WRITE  FOR  DESCRIPTIVE  BOOKLET. 
Address   all    communications,   Electrical    Depa  tment, 

MONARCH    FIRE  APPLIANCE  CO.   (incorporated), 

27  WILLIAMS  ST.,  NEW  YORK,  U.  S.  A. 


•<>•<►•*■•♦ 


This  Trade=MarkoRo?e0ues:  £?!T£i 

-^——^^^—^^—^—^^^——  Branches,  Edison  Cut- ()  11 1 3 

2s  Guarantees  Satisfaction 

Switches,  etc. 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


SEND  FOR  LIST  OF 

ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY.  „.RQsuu^Es^DG    CHICAGO 


PUZZLE 


PRIZE 


PUZZLE 


0.  G.  Little's  Commutator  Compound 


BATTERY  JARS. 

Machine-made  Battery  Jars  are  Better  and 
stronger  than  the  hand-blown,  being  more  Uni- 
form and  of  Equal  Distilbution. 

ASK  YOUR  JOBBER  FOR  OUR  IAR. 
We  are  the  only  concern  making  Battery  .lars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 
624  Drexel  Building,  PHILADELPHIA,  PA. 


F  BELL. 

IT  PAYS 
TO  USE 
THE  BEST. 


HUEBEL  &  MANGER, 


286  GRAHAM  STREET. 


PR00KLYN.  N    Y. 


"TELEPHONE 


TROUBLES 


.AND... 


HOW  TO  FIND  THEM," 

BY 

W.  H.  HYDE  aid  J.  A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Hook  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  ibles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  (seventh)  edition  just  out,  70  pases* 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  In  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldg.,  Chicago. 


:im" 


'KING  ! 


Puzzle  consists  In  making  a  grammatical,  correct  exclamatory  sentence 
from  theabove  by  changes  In  only  the  first  two  letters, and  sound  of  sam  i 
Is  a  clew  to  the  change  required. 

TO    ANYONE    SENDING    CORRECT    SOLUTION 
We  will  award  one  stick  of  our  Commutator  Compound. 

Price,  50c  per  Stick;  $2.75  per  half  dozen;  S5.00  per  dozen. 

0.  C.  Little  Pulley  Coating  Co., 

MENASHA,    WISCONSIN. 


(I     @UutJtx£<>TO-ns  iris  h 


MDNDN  ROUTE 


I  IS  THE  DIRECT  LINE 

BETWEEN 

I  CHICAGO. 
INDIANAPOLIS, 
CINCINNATI 
LOUISVILLE, 

I  CITY  OFFICE  232  CLARK  ST., 
I  -«o/f=-fc=»   CHICAGO. 


i 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

,   Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  Y.  City. 

Electrical  Instruments,  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

Telephone,  ltf  oortiandt.         Rheostats  and  Brushes. 


mmuiJl* 
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BECAUSE  THEY  REQUIRE  SO  LITTLE  ATTENTION 


Is  why  our  SELF-STARTING  SINGLE  PHASE  A. 
are  especially  adapted  to 


C.   MOTORS 


PUMPING    PLANTS. 

WRITE  FOR  BULLETINS  Z  24,   26,  35  AND  37. 


branches: 


WAGNER   ELECTRIC  MFG.  CO., 

GENERAL  OFFICES  AND  FACTORY,  ST.  LOUIS,  U.  S.  A. 


Weiv  York,  Boston.  Saa  Francisco,  Philadelphia,  CMcago,  City  of  Mexico,  Baltimore. 
Atlanta.     K.  E.  <.Ol '  1>EV.  SIgr.  Foreign  Kept..  Havemeyer  Bldg.,  Blew  York  City. 
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OF  TELEPHONE  WORK. 


By  A.  E.   DOBBS. 

Cloth,  7  by  5  1-4  Inches.   Illustrated.    134  pages. 


Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobhs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 


ELECTRICIAN    PUBLISHING 

510  MARQUETTE  BUILDINC,  CHICAGO. 


CO. 


4 


Maxstadt  Patent  Fuse. 

BEWARE  OF  IMITATORS  AND  INFRINGERS. 

F.  W.  Maxstadt  Mfg.  Co.,  the  only  company  having  a  right 
to  manufacture  the  original  Maxstadt  Fuse,  Fusible  Cut- Outs, 
Carbon  Lightning  Arresters  and  Maxstadt  Specialties. 

WRITE  FOR  LATEST  CATALOGUE  ADD  SPECIAL  PRICES. 

F.  W.  MAXSTADT  MFG.  CO., 

18-30  W.  Randolph  St.,  Cor.  Canal, 
CHICAGO,  ILLINOIS. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

CRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING   COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlaodt  St.,  N.w  Y.rk. 


BRANCHES:]  320  Dsarborii  St 


BOSTON: 
l34CongnttSt 


SAN  FRANCISCO: 

71  Flood  Bglldln* 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust.  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

IVK. 


EFFICIENT. 

No  plumber  is  required  to  install  this 
Fan.  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  S7.50. 


IMPROVED 


ALTERNATOR 

5ANDU5KY 

OHIO 


xxiv 


WESTERN  ELECTRICIAN 


June  1 6,   1900 


CABLE  DISTRIBUTING 
BOARDS 


Combining;  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  10c.  per  line. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  oj^in.  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


Pole  Houses,  Double  Enclosure, 

absolutely  dry,  all  doors  close 
against  shoulders,  'with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STAND ABD  FUSE 

For  both  cable  distributing  boards  and  cr^ss 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,    O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 


Our  Telephones 

have  been  on  the  market  and  doing 
good  service  since  1880.  We  have 
made  more  than  all  other  manufac- 
turers combined  and  ought  to  know 
how  to  do  it. 

We  have  made  District  Messenger 
Call  Boxes  since  1871  and  turn  out 
regularly  about  10,000  each  year. 

You  need  no  other  argument  to  con- 
vince you  of  the  reliability  of  our  work. 

VIADUCT  MANUFACTURING  COMPANY, 


IALTIMORE,    IN/ID. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  Mi~h  Grade  in  K  very  Respect. 

MIANUS  ELECTRIC  CO.,  -   Mianus,  Conn. 


TELEPHONES 

and  SWITCHBOARDS 


KEELYN  TELEPHONE 

MFG.  CO., 
368  Dearborn  Street, 

CHICACO. 


The  Bossert  Electric  Construction  Co 

0 MANUFACTURERS  OF 0 

STEEL  OUTLET  AM>  J  UNCTION  BOXES, 
SWITCHBOARDS,    PANEL.    BOARDS,    SWITCHES, 


TELEPHONE   MEN    AND 
lALL  USERSop  MAGNETCOILS 
IAVE  YOUR  MAGNET  COILS| 
WOUND 

BY  MACHINERY! 

HERrTSTHE 
OBJ  EXT 
LESSON- 


A  PLAIN 
FACT 


Tiie»e  38  apoola  containing  iu  tbs.  of 
No.38  single  sfik-covercdwire  wiU'coetyou 
82«netat  50,  in,  10,  E  off  list;  and  there  Is 
KUllIeient  wire  on  these  SH  spools  to  wind 
l.iHNi.VHi-nliui  hrldging-bel]  magnets.     Your 

■.■.in. link'  labor  will  ooet  you  at  least,  er> 
additional,  making  a  total  COdt  or  your 
iiwii  I.IHK)  magnet-  linlslied  al  rectory,  ***». 


The  above  box  contains  1,000  "Duplex" 
magnet  windings.  Each  winding  is  made 
up  of  No.  30  wire,  600  ohms  per  winding, 
and  eaeh  winding  has  12  percent,  more 
turns  than  there  are  in  the  ordinary 
wound  magnet.  Price,  $318.70  net.  This 
is  10  per  cent,  less  than  your  wire  bill  and 
we  charge  nothing  for  winding. 


WESTERN  OFFICE:  505  Fisher  Building,  CHICAGO. 

HE  VARLEY  DUPLEX  MAGNET  COj 

/38  7^  ST.  JERSEY C/TY Mi 

ID0ES  IT  BY  MACHINERY!! 

WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY. 


© 


Some- 
thing 
New... 

Adjustable 

Hanging 

Telephones 

Tall.  Ceiling  and  Desk 
lllnsfatlon  show  s 
our  WALL  SET.  Mude  com- 
plete with  magneto  bells, 
battery  box,  etc.  The  but- 
teries and  magneto  are  un- 
der one  cover,  as  shown,  but 
well  separated,  so  that  mois- 
ture cannot  affect  the  mech- 
anism. This  style  of  'phone 
is  regularly  furnished  with 
six  leel  of  tlexiblecord,  giv- 
ing it  a  range  of  adjustment 
of  six  ffet.  Fitted  with 
high-grade  generator,  high- 
ly wound  induction  coil, 
globular  carbon,  solid  back, 
long-distance  transmitter, 
horseshoe  magnet,  bipolar 
receiver. 

We  have  Others,  too. 
Send  for  new  Illustrated 
catalog  showing  our  depar- 
ture in  telephony. 

M.  I.  VOUGHT, 

Sole  Manufacturer, 
L&  CROSSE,    WIS. 

Patents  Pending  in  Commercial  Countries. 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  IVX^. 


THEJEFFREY  MFG.CO.Columbus.O. 


irniDi  ifflM]  iit2iia:rai 
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EDISON 

BATTERY  FAN  OUTFITS 


...WITH... 


EDISON  LALANDE  CELLS 

are  the  only  efficient  battery  fan  out  tits 
onthemhrket.  invaluable  for  the  sick 
room. 


Write  for  Catalogue  No,  4. 

EDISON  MFG. CO., 

135  5TH  AVE..COR.20THST., 
NEW  YORK. 


June   1 6,   1900 


WESTERN  ELECTRICIAN 


WE  ARE  LEADERS  ON  RECEIVERS. 
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This  is  a  strictly  high-grade  Receiver  of  the  Pony  Type,  made  in  the  most  thorough  manner, 
of  the  very  best  material,  efficient,  strong  and  durable. 

The  shell  is  made  of  the  very  best  hard  rubber  (not  composition),  with  turned  case,  which 
gives  it  a  fine  finish  and  makes  it  perfectly  round  and  free  from  blow  holes.  The  magnet  is  made 
of  the  best  magnet  steel,  is  supported  on  a  brass  plate  which  holds  the  spools,  the  whole  being 
held  together  by  a  strong  bolt.  The  spools  have  metal  heads  and  are  highly  polished.  The 
magnet  is  fastened  to  the  case  near  the  diaphragm,  so  that  the  chaDge  in  temperature  does  not 
affect  the  adjustment.     The  binding  posts  are  of  the  latest  and  most  approved  pattern. 


CC 


>" 
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Is  a  Bipolar  Receiver  with  composition  case,  the  magnet  being  the  same  as  used  in  the  "M 
receiver.     The  spools  have  fiber  heads  and  are  supported  on  a  form  of  non-magnetic  white  metal 

WIYI.  J.  MURDOCK  *  CO.,  162  Congress  St.,  BOSTON,  MASS. 


Seven-Inch  Navy  or  Autogas 
New  Standard  Cell, 

8  x  21  Over  Ail, 

Has  no  equal  of  any  size  for  automobile  and  launch 
gasoline  engines.  Set  up  in  neat  case  containing 
eight  cells,  with  switch  and  instructions  how  to  op- 
erate. Price  by  freight  or  express,  F.  O.  B.,  New 
York,  $5.00.  Jump  spark  coil  to  work  with  this  bat- 
tery, $10.00.  Cash  must  accompany  order. 
Look  out  for  our  electric  campaign  button. 


\A/I 


IAIVI    ROOM 


INVENTOR  AND  SOLE  MANUFACTURER, 

NEW  STANDARD  DRY  BATTERY  BUILDINC, 

42  Vesey  Street,        New  York  City. 


REFLECTORS! 


SILTER-PIiATED 
MIRROR 
REFLECTORS 
FOR 

ISCAXDESCEXT 
(LISTERS. 


Made   in   many  sizes   and 
with  prisms  if  desired. 


styles.    Trimmed 


We  also  manufacture 

Silver  and  Opal  Glass  Inverted  Double  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres, 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


CENTURY  TELEPHONE 
CONSTRUCTION  CO.. 


MANUFACTURERS  OF 


Telephones,  Switchboards 
and  Accessories. 

HOTEL  AND  INTERIOR  TELEPHONE  PLANTS  A  SPECIALTY. 

368  Erie  Street,  CL.EVE1.AXI>,  O. 


Portraits  of  Telephone  Men. 

On  receipt  of  ten  cents  we  will  mail  portraits 
of  36  prominent  telephone  men — leaders  in  the 
independent  telephone  movement — printed  on  fine 
heavy  paper,  size  15x22;  published  as  a  supple- 
ment to  the  WESTERN  ELECTRICIAN'S  AN- 
NUAL INDEPENDENT  TELEPHONE  NUM- 
BER (March  11,  1899). 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bltlg.,  Chicago. 


MAGNET   WIRE. 

s:rs£s,s:;„::jr„::TheMcoenr,idMfg.co., 

Wire  in  the  country.    Also  Double  Silks.  207  S.  CANAL  STREET, 

Single  and  Double  Cottons.  CHICAGO   ILL 
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INEAA/      EDITION 


Telephone  Hand-Book 


BK  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  "Recent  Progress"  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  SI.OO  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO.  <*& 
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Ball  Automatic  Engines. 


Bum  ONLY  ">y 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


(ALL  ENGINE  CO. 


I 


>A.,  U.S.A. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 

MANUFACTURED  BY 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO. 

257  LEHMAN  ST  ,  DAYTON,  OHIO,  U.  S.  A. 

Selling  Agents:    Eisdon  Iron  "Works,  San  Francisco,  Cal. 
C.  B.  Bootbe  &  Co.,  Los  Angeles,  Cal. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

BIO  Marquette  Bids-,  CHICAGO. 


MIDNIGHT  FLYER 

TO  ST.  LOUIS 

TIA  THE 

Wabash  Road. 

On  and  after  June  3  a  new  Wabash  train  will 
leave  Chicago  at  11 :30  p.  m.  and  arrive  St.  Louis 
7:56  a.  m.;  returning,  this  train  will  leave  St. 
1  ouis  11:30  p.  m.  and  arrive  Chicago  8:00  a.  m. 
Two  other  fast  trains  via  the  Wabash  if  this  does 
not  suit  you.  All  equipment  up  to  date.  Write 
or  call  for  maps  and  time  schedule. 

CITY  TICKETOFFICE,  97  Adams  St., Chicago. 


AMERICA'S  MOST  POPULAR  RAILROAD 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO-™  KANSAS  CITY, 

CHICAGO  an"  ST.  LOUIS. 

CHICAGO  and  PEORIA. 

ST.  LOUISandKANSAS  CITY. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty.  Surface  Condensers  using-  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

ioo  West  Ninth  St.,   KANSAS  CITY,  HO. 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK-BELT   MACHINERY    CO., 

Engineers.    Founders,  Machinists. 
CHICAGO,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees . 

JOS.  DIXOX  CRVCIBLE  CO.,        -       •        Jersey  City,  N.  J. 


Through  Pullman  service  between  Chicago  and 


HOT  SPRINGS. Ark..  DENVER, Col. 
N    TEXAS.  FLOR1DA.UTAH. 
CALIFORNIA  «nd  OREGON. 


If  yon  are  contemplating  a  trip,  any  portion   of 
which  can  be  made  over  the  Chicago  &  Alton,  it  will 

}iay  you  to  write  to  the  undersigned  for  maps,  painph- 
ets,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  ILLINOIS. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS, 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  poiver.      The  highest  mean  efficiency  ever  realized  when 
running,  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  po$> 

sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


SMALL  SPRINGS 

OP   EVERV   DESCRIPTION 
TH£  WALLACE     BARN££    CO., 

MJAjufto  /w?  BRISTOL,    CONN.,   U.S.A. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIREflENTS 
AND  .SEND  POR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


|  reg.trade  marks    "[HE  PHOSPHOR  BRONZE  SMELTINGCO.IJMITED, 

2200  Washington  ave.,philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CAST!NGS,WIRE,R0DS,SHEETS,etc. 

Wwa/>/wi3,.<,,r;-  —DELTA   METAL 

V\      '         CASTINGS,  STAMPINGS  and  F0RGINGS 
ORIGINAL  and  SoleMakers  in  the  U.S. 


WALRATH  GAS  AND  GASOLINE  ENGINES 


tOM 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 

MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building.  Write  lor  Catalog. 
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June  16,  1900 


Westinghouse 

Polyphase 
Induction  Motors 


Westinghouse  Polyphase  Induction  Motors  Operating  Centrifugal  Pumps,  Niagara  Falls  Power  Co's  Plant. 


It  is  a  well  known  fact  that  all  large  installa- 
tions are  equipped  with  Westinghouse  appa- 
ratus, but  few  realize  the  extent  to  which 
Westinghouse  Motors  have  been  applied  to  the 
operation  of  machinery. 


Westinghouse  Electric 

&  Manufacturing  Co. 


Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


June  16,  1900 


WESTERN  ELECTRICIAN 


FORT   WAYNE    ELECTRIC  WORKS 


(INCORPORATED.) 


THE   "WOOD"   SYSTEMS 
FOR    LIGHT   AND    POWER. 

"WOOD"   DIRECT-ACTING  FOCUSING    LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp  mechanisms  are 
entirely  distinct  and  separate.  No  weights,  chains  or  guides  required  to  keep 
the    arc    in    position    and    obscure    the    light. 

SEND  FOR  BULLETIN    1007. 


"WOOD"    ARC    LAMP    SUSPENSION    CUT-OUTS. 

A    new     idea   for    interior     arc     lamp    suspension:      A    positive     and      absolute 
cut-out.      Style    A    can    be    supplied    in    any    length    to    meet    local    requirements. 

SEND    FOR    BULLETIN    1006. 


MAIN    OFFICE   AND  FACTORY: 


FORT  WAYNE, 


INDIANA. 


The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 

for  the  aiking. 


Rockwood  Sales  Department. 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 


LECTRICIAN 


Jun< 


I 


■he  ;  ud.ttflj 

•JnJCSVtLLE, 


r  ar  d 

&  Mfg.  Co., 


ogmeer. 


FARIES   ADJUSTABLE   LAMP   HOLDERS   AND   SHADES. 

PATAt  fifillF    Nn    7  h™  just  been  Issued  and  will  be  mailed 

—  ?   .         i      u*  '      It  shows  a  number  of 

new  ftxtui 

ADJUSTABLE  HOLDERS,  COMBINED 
SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers  .... 
Address,  PARIES    JVIFG.    CO.,   Deoatur,    Illinois. 


Electrical  Manufacturing. 


TO  M»KE? 

H.    Pr,v 


SPIES  &  COMPANY, 

•n  St    ,   ChiCaiSOt   III. 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ■ 

672-578  First  Ave.,  Cor.  33d  St.,   NEW  YORK.  ■ 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  and  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  I 

■  Fi«c*Go.oFFicE-.._        MARTIN  I    IN  Rill  I   Ml  I  ■ 


CHICAGO    OFRCE- 
48  W.  JACKSON  BOULEVARD 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
rates,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO..     -     Wilmington, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUIDNL 

Fm  Electrical  and  Mechanical  Purposes,  Kallway  Dust  Guards,  Wat-tam 
and  Packings.    Patent  Insulating  Cleats. 

II ANTJFACTTJERD  BT 

THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   M, 


BIPOLAR  AND  MULTIPOLAR 

DYNAMOS  and  MOTORS 

Open  and  Enclosed  for  All  Purposes. 
PRICES  RIGHT.  CATALOCUE. 

Star  Dynamo  Works, 

Jefferson  City,  Mo. 


ALundellMotor 


Is  the  ideal  power  apparatus.  It  is 
so  perfectly  constructed  that  it  can 
be  used  to  operate  the  most  delicate 
mechanism  or  run  the  heaviest  ma- 
chinery.  It  has  the  highest  efficiency, 

is  absolutely  reliable  and  is  the  most  durable. 

The  superior  points  of  a  Lundell  motor  are  fully  described 

in  our  catalogue  No.  0358. 

COBKENPO.VDENCE  INVITED. 

NPKAGIJE  ELECTRIC  COMPANY. 

Ueneral  Ofllr.es:  (37-581  West  84th  St..  NEW  TOHK. 
CBICAUO:  Fisher  Bide-  BOSTON:  «75  Devonshire  St. 

»♦»♦♦♦»♦»»♦»»«»«>♦♦♦»♦«»♦»♦♦»♦»♦»»♦♦♦*•♦>»«»« 


WARM 

WEATHER 

FANS 


Dust  proof  electric  Motors 
Carried  in  stock 

Ready  for  Operation 

B.  F.  STURTEVANT  CO.,  Boston 


Black  Diamond  File  Works 


Est.  IMS. 


Inc.  1805. 


OUB  6OOD8  ABE  ON  BALE  IN  EVEBV  LEADINti  BAKDWABE 
MTOBE  IN  THE  UNITED  MTATEtt  AND  CANADA. 

G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,  PA. 
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$3  per  Annum.    n^^gS^XX-,™^.    EVERY  SATURDAY.    *,,irzZZl0%w,%TT^.    1 0  cents  per  Copy. 
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SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 

75-81  Cornhlll,  BOSTON,  MASS. 


1S89— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893-World's  Fair, 
Medal  for  Bnbber  Insnlatisn. 


TRADEMARK. 


THE  STANDARD  FOR 

RUBBER  INSULATION. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Taps,  Candes  "W  Wires. 
THE  OKONITE  CO.,  Ltd. 

Z!S2&£SS£.  ,"■»««•■     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Sunt 
W.  H.  Hodgins.  Secy. 


MORE 


"Crown  "Rail  Bonds 


thMti    all   other   stvies   of  Rail   Bonds  conbJ 


Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MOEN  Dept., 

American  Steel  k  Wire  Co, 

The  Rookery;  CHICAQO,  ILL. 


uRA-IV// ,  \ 


^       ^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,    TELEQRAPH   AND   FIRE    ALARn   CABLES. 

All  Wiru  are  tasted  at  Factory.  JONESBOKO,  ISD. 


The  United  States  Garbon  Company. 
r^\   r 


'SPECIALTIES  A  SPECIAL"! 
,  ELECTROLYTIC. 


Cleveland:  Ohio.  U.  S.    A. 

NOTINCARBON     TRUST 


ALTERNATING.  DIRECT.  1 
ENCLOSED.    OPEN.I 


"PHONO  =  ELECTRIC  " 
WIRE  MIt5 


Tough." 

telephone  Companies  for 
Line  Wire. 

Also  for  DISTRIBUTING  WIRE. 


BRIDGEPORT   BRASS  CO. 

19  Murray  St.,  NEW  YORK. 


WRITE.  FOR  li^OKLET. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Va  to  60  *iorse  power. 
Dynamos  from  10  lights  to  700. 
"We  sell  or  rent.  Good  profit! 
The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohio. 

Queen  &  Co., 

1013  Chestnut  St.,  Pliila. 

480  MON0N  BLDG.,  CHICAGO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Coils. 


Hotor  Starting  Rheostats. 

Motor  Regulating  Rheostats. 
Oynamo  Field  Rheostats. 
Theater  l>lmmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 


Westfleld.  1 


.  J-  U.  S.  A. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHILADELPHIA. 


Foree  Bain, 

Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg.,  -    Chicago* 


CORDON  PRIMARY  CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Longest  Lived  and  Most  Economical  Cell  Ever 

Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads, 

telephone  and  gai  engine  companies. 

WE  CLAiri:- Constant  dis- 
charge of  current  without  po- 
larization; no  local  action;  no 
noxious  gases  or  fames;  no 
acids;  least  labor  for  opera- 
tion; cleanest;  not  freezing  at 
28°  below  zero;  economic  ral- 
ue  60  per  cent,  greater  than 
gravity  cell,  and  30  per  cent. 
greater  than  best  other  cell  In 
market.  For  No.  1  cell*  900 
ampere  hours;  for  No.  ■  ccH, 
125  ampere  hours;  on  open 
circuit,  .9  to  1  volt;  on  closed  circuit.  .65  to  $& 
fult-    Send  for  circular  and  price  list. 

eOBDOIf  BATTERY  COMPACT, 
CM  Broadway,  New  York. 

i"  Western  Representative, 

(leo.  W.  Patterson,  141  Clinton  Sifefcl,  Chicago  111. 


WESTL1H  Electrical  IngtPument  Cc.jHOLOPHANE  GLASS  CO.,  rsAlssfiZV 

11  — <  COMPOUND  PRISM  GLOBES  AND  SHADES,  a™.*- ■.**• 


1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct-Current  Circuits,  which 
we  designate  as 

-Round  Pattern/'  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLIN— European  Weston  Electrical  Instru- 
ment Co.,  Ritterstrasse  No 
Lojtdon— Elliott  Bros,,No.l01St.Martlna  Lane. 

"Round  Pattern"  Volt-Mfcer,  Mention  the  WE3TEEX  Elkctricias  when  wrlt- 

siyie  F.  intj  for  catalogues. 


■Manufacturers  of 


"Maximum  Light,    Complete  Diffusion. 

Minimum  Glare." 
For  direct  ingrtina  ilitt'uwinp  all  kinds  Ot  light. 
Send  for  catalogues  and  pamphlets. 


PLATINUM 


COLDSMITH  BROS.,  63  and  65  Washington  S. 

Reftncn  and  »«,  WoiK.SSth 
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RITAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED  1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH   and    other  ELECTRICAL 
APPARATUS  which  have  earned  for  us  the  reputation  of 


INI 


We  own  the  GOOD-WILL.  NAME,  COPYRIGHTS,  TRADE  MARKS,  PATENT 
(No.  288881 )  and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO., 
and  propose  to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability   may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    H.    BUIMIM 


L-    &    C 


■  J 


MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries,  Insulated  Wires  and  Line  Equipment, 


NEAR  GENERAL  POST  OFFICE,  |>J 

Catalogues  sent  free  on  application.  GET  OUR  SPECIAL  PRICES. 

Eastern  Agency  for  ORIENT  HIGH-GRADE  INCANDESCENT  LAMPS. 

DIEHL  ELECTRIC  FANS. 


IN  USE  THROUGHOUT  THE  WORLD 


Highest  Efficiency. 
For  all  Currents  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  byU.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  injunction 


Perlect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 


NEW  YORK,  561-563  Broadway. 
CUR VA/    DnriMC  '  CHICAGO,  192-I94  Van  Buren  St. 
JUIVI5)  BOSTON,  128-132  Essex  St. 

PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORK8: 

ELIZABETHPORT,  N.  J. 


June  23,  igoo 


WESTERN  ELECTRICIAN 


The  Value  of  Chloride  Accumulators  for  Trolley  Regulation. 


The  Union  Traction  Company  of  Philadelphia,  after  operating  a  battery  of 
Chloride  Accumulators  on  its  system  for  five  years,  has  recently  contracted  for 
five  additional  plants— one  powerhouse  battery  and  four  feeder  batteries— a  total 
battery  capacity  of  16,000  horsepower  hours. 

THE  ELECTRIC 

STORAGE  BATTERY  CO., 

19th  Street  and  Allegheny  Avenue, 

Philadelphia,  Pa. 


SALES  OFFICES: 

New  York,  100  Broadway. 
Boston,  GO  State  Street. 

Baltimore,  Equitable  Building. 

Chicago,  Marquette  Building. 

Sar  Francisco,  The  Parrott  Bldg. 


TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air.  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  for  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 

Sizes,  18-in  to  96-in. 

SPECIALTY  MFG.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.  S.  A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 


No  plumber  is  required  to  install  thi* 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  1 5  lbs. 

List  Price,  $7.50. 


Y    &    M 
HIP     Dl 


LVED, 


IMEvNA/ 


IRIVI, 


Varney  Electrical  Supply  Co. 


NOTH 


■  IMPORTANT. 


The  electrical  trade,  and  particularly  buyers  in  the  West  and  Southwest,  will  be  interested  to  know  that  the  firm  of  Varney  &  McOuat  of  Indianapolis,  Ind.,  has  recently  dissolved  partnership 
and  the  senior  member  of  the  institution,  G.  E.  Varney,  has  organized  a  new  company  under  the  corporate  name  of  the  Varney  Electrical  Supply  Co.  The  new  concern  has  opened  a  large  and 
handsome  store  at  235  S.  Meridian  St.,  Indianapolis,  Ind.,  where  a  large  stock  of  the  standard  electrical  staples  and  novelties  will  be  carried.  To  give  the  buying  public  a  good  idea  of  the  facilities 
of  the  new  Varney  Electrical  Supply  Co.,  it  may  be  said  that  the  new  store  is  a  large  one,  200  ft.  deep,  three  stories  and  basement.  The  company  wishes  this  fact  impressed  upon  thetrade,  as  it 
realizes  the  importance  of  being  fully  prepared  at  all  times  to  make  quictc  shipments  direct  from  Indianapolis  out  of  a  large  and  well  assorted  stock.  Thetrade  will  be  further  interested  to  know 
that  the  Varney  Electrical  Supply  Co.  starts  with  a  minimum  at  the  present  time  of  three  salesmen  on  the  road.  In  addition  to  taking  orders  for  a  general  line  of  electrical  light  and  railway  supplies , 
to  say  nothing  of  telephone  goods  of  all  sorts,  the  company  wishes  it  known  that  these  same  men  are  prepared  to  figure  on  every  kind  of  electrical  machinery  repairs.  The  repair  department  of  the 
company  will  be  under  the  direct  supervision  of  the  vice-president  of  the  company,  F.  O.  Rusling,  who  brings  to  the  company  an  experience  of  18  years. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co..  xiv 

American  Battery  Co....  xiv 

American  Dist.  Steam  Co.  v 

Amer.  Electric  Fuse  Co.  xii 
Amer.  El.  Specialty  Co..     xxvi 
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I  Partz  Acid  Gravity  Battery. 


♦ 
♦ 

♦ 
♦ 

♦ 


♦ 
♦ 


No.  3. 


Jar,  6  In.  x  8  Id. 
E.  M.  F.,  1 .9  TO  2  VOLTS. 

Current  on  Short  Circuit,  1  to  2  Amperes. 

PRICE  SI. 50  PER  CELL. 


Partz 

Sulpho-Chromic 

Salt. 


Dissolved  In  water  makes  a  standard 
Electropoion  Fluid— the  best,  cheap- 
est and  most  convenient  way  to  make 
It.    No  handling  of  liquid  acids. 

PRICE,  2-LB.  JAR,  75  CTS. 

Economy,  Safety, 
Efficiency. 


IF  you  have  an  unsatisfactory  battery  on  heavy  bell  work,  annunciators,  open-circuit 
electric  signals,  electric  clocks,  watchmen's  clocks,  long-distance  or  continuously  used 
telephones,  take  It  out  and  put  In  a  Partz.  When  th)  current  of  the  Partz  weakens,  It 
does  not  have  to  be  cleaned  and  refilled;  feeding  It  with  a  little  Sulpho-Chromle  Salt  will 
again  and  again  restore  Its  usefulness. 

SEND  FOR  FREE  CATALOGUE. 

THE  S.  S,  WHITE  DENTAL  MFG.  CO., 

Ghestiut  Street,  cor.  Twelfth,  PHILADELPHIA. 

BRANCHES 

New  York,  Boston, Chicago,  Brooklyn, Atlanta,  Rochester, Berlin,  Buenos  Ayres, St.  Petersburg. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Rdeblincs  Sons  Co* 


WORKS    AT 
TRENTON,  N.  J. 


EDISON  LALANDE  BATTERIES. 


FOR  GAS  ENGINES. 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 
ETC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON  MANUFACTURING  COMPANY, 

135  FIFTH  AVENUE,   NEW  YORK. 


SCHEEFFER   RECORDING  WATT-METERS. 


Accurate  on  All  Loads. 

Will  Start  and  Register  Correctly  on  5  Watts. 

Shunt  loss  LESS  than  one  Watt  on  60  Cycles. 

Dust  Proof. 

Correct  on  All  Inductive  Loads. 


METER  WITHOUT  CASE. 


Diamond  Meter  Co., 

PEORIA,  ILL.,  U.  8.  A. 


METER  WITH  CASE. 
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WHY 

Throw  awau  Q5%  of  uour  coal  whenaou  can  se/f  if  for  three  limes  /l<s  cost  b y  puffing 

moarsvstew    Underground  exhaust  steam  heating  mains. 

Il IS  common  for  e/ecfr/C  companies    who  are  now  operaf/ng    EXHAUST    STEAM  nEAT/NG  PLANTS 
To  pat/  their  entire  coai  and  fabor  bii/s  for  fhe  (/ear  and  6%  on  in\zestmer?f  for  *steam  ma/ns 
from  saie  of  exhaust  steam,  whu  cant  uou  do  the  same?   Write  for  our  pamph/et 
Menfion    Western  f/ectrician. 

American  District  Steam  Co.  Lock -port  NY 


ELECTRICAL 

SUPPLIES 


Of  all  kinds  for  all  purposes  in  stock. 

NO  DELAY  IN  SHIPMENT. 

Alternating  and  Direct  Current  Fan  Motors 
carried  in  stock  in  all  voltages.  Write  for 
our  new  and  reduced  prices. 


CENTRAL  ELECTRIC  CO., 

264=266=268=270  Fifth  Avenue,  CHICAGO. 
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Polo  Arraster  iron  oovarj  showing  Ud 
removed.  It  is  oeMMfcry  t'j  loosen  but 
one  thumb-screw  to  remove  lid.  This  Ar- 
rester weight  but  It  lbs.  complete. 


IT'S     A     BETTER     PROPOSITION 

to  pay  for  LIGHTNING  ARRESTERS  once,  than  to  pay  for 
repairs  continually,  and  explain  the  cause  of  burnouts  to  customers. 

Carton  Lightning  Arresters 

are  the  kind  you  can  depend  on,  and  if  you  use  plenty  of  them   on 
your  lines  you  won't  have  continual  trouble  during  storms. 

CATALOGUE      No.     24. 

CARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.  S.  A. 
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Ball  Engine  Co. 
Camp  Engineering  Co. 
Chicago  House  Wrecking  Co. 
Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 
American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co, 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Elec.  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  ElectrlcCo. 
of  America. 

Specialty  Mfg.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Eiec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  A  H. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

MclntireCo.,  The  C. 
Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  WireA  Mfg.Co. 

Electric  Appliance  Co. 

MclntireCo.,  Tha  C. 

Western  Elect,  Supply  Co. 
Gas  Lighting,  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 


General   Elec.  Supplies. 

Badt-Goltz  Engineering  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hodge-Walsh  El.  Eng.  Co. 
Manhattan  Elec.  Supply  Co. 
McOuat.  Robert  L. 
Mianus  Electric  Co. 
Varney  Elec.  Supply  Co. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Globes  and  Eleetrical 
Glassware. 

Holophane  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co 

Gov'nors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 

Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  A  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamp. 

Faries  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

MunsellA  Co.,  Eugene, 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonile  Co., The. 

PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Varney  Elec.  Supply  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated       Wires     and 

Cables— Magnet  Wires. 

American  Elec   Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire,  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

India  Rubber  &  Gutta  Percba 
Insulating  Co, 

McDerrnid  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Northwestern  Elec.  Mfg.  Co. 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A,    ■ 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co, 
Lamps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  &    Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Ce. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Manhattan  Elec.  Supply  Co. 

Sawver-Man  Elec.  Co. 

Shelby  ElectrlcCo. 

Warren  Elec.  A  Specialty  Co. 


Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westinehouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 

Amerieau  Elec.  Fuse  Co. 

Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton-Daniels  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathias. 
Magnet  Wrires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith- Vaile. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks,  Inc. 

General  Inc.  Arc  Light  Co . 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Chicago  Mica  Co. 

MunsellA  Co.,  Eugene. 
Hining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  — See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt.West.  Sm.  and  RefiningCo. 
Poles. 

Berthold  A  Jennings. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power   Tram  Hin  inn  ion 

Machinery. 

Jeffrey  Mfg.Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan, 
Pulleys, 

Link  Belt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S.  Morgan. 
Refiners. 

Gt.West.  Sm.  and  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re -Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  ElectrlcCo. 

Hodge- Walsh  Elec.  Eng.  Co. 

McOuat,  Robert  L. 

Schureman  A  Hay  den. 

Stewart  Electrical  Co. 

Varney  Electric.  Supply  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Iron  Clad  Resistance  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Half  (Battery). 

Federal  Battery  Co. 
Second-Hand  Mach'y. 

Chicago  Bouse  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsb'6  Sons  A  Co. 


Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Manufacturing  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co . 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co 
Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Central  Tel,  A  Elec.  Co. 

Couch  A  Seelev  Co. 

Ericsson  Telep'hone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelyn  Telephone  Mfg.  Co. 

Kokomo  Tel  A  El.  Mfg.  Co 

Kusel,  D.A..Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McDerrnid  Mfer.  Co. 

Mianus  Electric  Co. 

North  Electric  Co. 

R  I.  Telephone  A  Elec  Co. 

Standard  Tel,  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.  M.Co 

Swedish-American  Tel.  Co. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Transformers. 

Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  ElectrlcCo. 
Gregory  Electric  Co. 
Siemens  A  HalskeElectrlc  Co. 

of  America. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine&WaterWheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,   S.  Morgan. 

Stllwell-Blerce  Smith- Valle. 
Universities. 

Harvard  University. 

Rose  Polytechnic  institute. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  A  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork,Electrical. 

Bissell  Co.,  The  F. 

Noblett,  E.  J. 

X-Kuy  Outfits. 

Queen  A  Co. 
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FEDERAL  SALT 


n 


(PATENTED.) 


FOR  CARBON  CYLINDER  AND  CARBON-MANGANESE  BATTERIES. 

GIVES  MORE  CURRENT,  LONGER  LIFE,  AHSOLIITELY  NO 


FEDERAL  SALT 

NON- POLARIZING  DRY  BATTERY. 


♦ 
♦ 
♦ 
♦ 
♦ 

t 
t 


♦ 


Wonderful 
Recuperation. 

Higher 
Voltage  and 
Amperage. 


Will  do  more 
Hard  Work 
than  any 
Dry  Battery 
on  the 
Market. 


No  more 
Running 
Down  on  the 
Shelf. 


Both  salts  have  a  depolarizer 
in  the  mixture.  Federal  Salt 
No.  I  has  more  depolarizer  than 
Federalite,  and  so  will  last 
longer.  That's  the  only  differ- 
ence. 

It's  the  DEPOLARIZER  that 
INCREASES  the  STRENGTH, 
GIVES  LONGER  LIFE,  and 
DOES  AWAY  ABSOLUTELY 
with  GRYSTALIZATION  and 
CREEPING  SALTS. 

MADE  BY 

Federal  Battery  Go. 

1 1  PINE  STREET,  N.  Y. 

Please  send  references  when  ordering. 


Sc. 

Package  in  case 

lots  of 
150  packages 

F.  0.  B. 

Bound  Brcok, 

N.  J. 

3c. 

Package  in  case 

lots  of 
150  packages 

F.  0.  B, 

Bound  Brook, 

N.J. 


CRYSTALS. 

FEDERAL  SALT  No.   I. 


I*\ 


'<   No.  I.  <  \WPaf. 

keep  dry.  rt  mm  I 


CHARGE  FOR 


Federalite  Sold  in  Bulk  Also. 
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IMPORTANT 

NOTICE. 

We  beg  to  announce  that  on  June  30,  1900,  all 
connection  between  the  Perkins  Electric 
Switch  Manufacturing  Company  of 
Hartford,  Conn.,  and  Mr.  Charles  I.  Hills 

will  be  terminated. 

Mr.  J.  JB.  Way,  of  the  R.  Thomas  & 
Sons  Co.,  who  succeeds  Mr.  Hills,  will  carry  a 
complete  line  of  Perkins  goods  at  39  Cort- 
landt  Street,  New  York,  where  all  orders 
or  communications  will  receive  prompt  and  careful 
attention. 

We  thank  you  for  your  liberal  patronage  in 
the  past  and  solicit  a  continuance  of  the  same. 


PERKINS  ELECTRIC 

SWITCH  MFG.  CO., 

HARTFORD,  CONN. 


'  Jf  jf  jf  J?  Jf  s?  if  *?  sf '  I?  >?  a?  S?  S?  S?  f?  J?  8?  S?  S?  S?  8?  Sf  J?  Jf  J?a?»Pj?a?J?:?S? 


NEW  TYPE  SUNBEAM. 


16  Candlepower,  220  Volts. 


Superior  Quality 

Because... 

CARBON  FILAMENT, 
Purest  and  flost 
Uniform. 

VACUUM, 

More  Perfect. 

HATERIALS, 

Highest  Quality. 

WORKHANSHIP, 

Skilled  Labor  Em- 
ployed. 

TESTS, 

Carefully  Made. 


High  and  Low  Voltages  Equally  Efficient. 


WRITE  FOR  SAMPLE. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


Bridge  Chambers,  171  Queen  Victoria 
St.,  B.  C,  and  North  Woolwich,  E. 


NEW  YORK. 


ANTWBRP, 
3a  Roe  Boudewyns. 


PARIS, 

46  Avenue  de  Breleuit 


St.  Paul,  niun.,  American  Electric  Co.,  Northwestern  Agents. 

ST.  LOUIS  OFFICE,  Security  Building,  ST.  LOUIS,  MO. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Direct=Current  Fan  Motors 


are  Dust  Proof. 


....  A  removable  shield  permits  free  examination  of  the 
commutator  and  the  improved  holders  with  rectangular 
carbon  brushes. 


Several  Styles  and  Sizes.  Variable  Speed. 

Write  for  Pamphlet  1027. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 


SALES  OFFICES  IN  ALL  LARGE  CITIES. 


CHICAGO  OFFICE:     MONADNOCK  BUILDING. 


MICA — India  and  Amber,  all  Sizes  and  Patterns. 

MIC  A  BON  D — Plates,  Segments,   Rings,  Tubes,  Slots, 
Cloth,  Paper  and  Flexible. 

CHAMPION    CLOTH— Bond,  Ropes  and  Express 
Paper. 


CRYSTAL  "i^T  VARNISH. 


VERY  ELASTIC. 


HARD  FINISH. 


CHAMPION  INSULATINC  PAINTS  (Blacks),     Four  Kinds. 
Also  Other  Insulating  Materials. 

Our  Careful  and  Persistent  Growth  is  Proof  of  the  Quality  of  our 
Insulations.     Prices  and  Quality  Guaranteed.     Write  Us. 

CHICAGO    MICA   CO., 

Main  Office  and  Factory,  VALPARAISO,  IND. 


HELLO!    INDIANAPOLIS!     GOING    TO 
THE  CLEVELAND  CONVENTION? 

YES,    and 

Robert  L.  McOuat, 

THE  "JUNIOR"  MEMBER  OF 
THE  OLD  FIRM  OF 

VARNEY&McOUAT, 

Manufacturers  and  Jobbers  of 

Telephone  end  Electricel  Supplies, 

125  SOUTH  MERIDIAN  STREET, 

Will   be   there   with   several   of  his   salesmen   to  greet   all 
their  friends. 


COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and 
straightness,  or  subject  to  return  at  our  expense.    Try  us  and  be  convinced. 

NATIONAL  CARBON  COMPANY, 

1  198  West  Madison  Avenue,  Cleveland,  Ohio. 
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SIEMENS  &  HALSKE 
ELECTRIC  CO. 


OF  AMERICA. 


« 


•© 


GENERAL.  OFFICES-CH 


ELECTRICAL 

APPARATUS, 

Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATTMETERS. 

Many  thousands  of  these  Wattmeters  are  in  daily  use.    Our 
sales  are  increasing.     All  electrical  instruments  should  be  perfect 
and  register  accurately.     The  large  use  of  and  increasing  demand 
for  our  meters  indicate  that  they  meet  these   important  require-      H 
ments.  IIS 


DISTRICT     OFFICES: 

Boston.       Chicago.      Cincinnati.       Denver. 

New  York.       Philadelphia.       St.  Louis.       San  Francisco. 
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The  only  Starting  Device 
needed  to  operate  our.... 


Single-Phase  Self-Starting  A.  C.  Motors 


IS    A    DOUBLE-POLE    SWITCH. 


Efficient. 
Simple. 

REQUIRE 

NO 

ATTENTION. 


Guaranteed 
Durable. 

LOW  COST 

OF 

INSTALLATION. 


10  H.  P.  for  60  and  133  Cycles. 


Write  for  Bulletins 
Z  24, 35, 37  and  39. 


WAGNER  ELECTRIC  MFG.  CO., 


General   Offices  and   Factory: 

ST.  LOUIS,  U.  S.  A. 


BRANCH     OF-F-IOKS: 


NEW  YORK.  Bavemeyer  Building,  a.  ii.  Mustard,  Agent. 

I'HIL.VIiKI.I'lll  \,  l'»i"  Betz  Building.  John  Mustard,  Agent. 
BOSTON.  620  Atlantic  Avenue,  II.  C.  Buck,  Agent. 

BALTIMORE,  2H3  E.  Lexington  St.,  John  Mustard.  Agent. 

CHICAGO,  1519  Marquette  Building,  Geo.  IS-  Foster,  Agent. 

ATLANTA,  luu'2  English-American  Building.  R.  J.  Russell.  Agent. 


SAN  FRANCISCO,  120  Sutter  St.,  A.  R.  Pike,  Agent. 
DALLAS.  TEXAS,  James  M.  Bovle.  Agent. 

YOKOHAMA,  JAPAN,  Hagnall  .t  Hllles,  Agents. 

LONDON,  ENGLAND,  47  Victoria  St.,  C.  R.  Heap,  Agent. 

CITY  OF  MEXICO.  American  Engineering  Co.  of  Mexico,  Agent. 

FOREIGN  DEP'T,  Haremeyer  Building,  E.  10.  Goudey,  Manager. 


♦ 
♦ 


UNDELL 


♦ 


ARE  THE  FAVORITES  WITH  DEALERS  AND  USERS. 

Without  question  the  most  perfect  fan  on  the  market.  Easy  in  movement,  noiseless  in 
operation,  cDrrect  in  principle  of  design,  thorough  in  workmanship,  graceful  in  appear- 
ance and  economical   in  current  consumption. 

SEND  FOR  BULLETIN  No.  0388.    CORRESPONDENCE  INVITED. 

SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527-531   W.  34th  St.,  New  York. 


CHICAGO:  Fisher  Building. 


BOSTON:  275  Devonshire  Street. 
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Dearborn 


ind     Chemical    Works, 
itories— Water    CHemis-ts. 
ible     Boiler    Oompourids. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters   are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS.  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Falladlo  Bldg. 


POLES 

Naugle,Holcomb&Go., 

OLD  COLONY  BLDG.,  CHICAGO. 


Railway  Tieo, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH., 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLIN6  &  SON, 


TIES. 


MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


THE  LARGEST  AND  BEST 


In  the  world  Is  claimed  of  the 

TEXAS  ARM  &  PIN  CO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make   ttae   DBWKY  arm.       Write  £or  r?-r-a0es. 
BUCKNER-SAUNDERS  LUMBER  CO.,  Monadnock  Block,   Chicago,  III.,  are  cur 
authorized  representatives  in  any  particular. 


CEDAR    POLES 


SO   FT.  to     100  FT.     A      SPECIALTY 
PtLIN0c&AfBR,OOEETR,MABjRS 

JOHN  H. FOWLER     no'o6\%WoBLD6- 


Tie 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain.  Conn.,  U.S.  A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
"Work.— Catalogue  and  Prices  fur- 
nished on  application. 


Indianapolis  Ann,  Bracket  &  Pin  Co., 

Successors  to  J.  B.  NIACERS, 

MANUFACTURERS  OF 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office,  125  S.  Meridian  St.,     INDIANAPOLIS,  IND. 
FACTORY,  JAMESTOWN,  IND. 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 


Yards:  Pinconnlng,  Mich. 


Green  Bay,  Wis. 


New  London,  Wis. 


CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MCNOMIIMEE.  MICH.    AND      PORTLAND,  CRECON. 

WHOLESALE  PRODUCERS 

SO-FOOT    TO    80-FOOT    POLES   OUR  SPECIALTY 


CEDAR   POLES. 


We  have  the  Following  Stock  in  Yard  lor  Prompt  Shipment: 


SIZE. 

4  inches.  18 

5  "       IK 

6  '■      -18 

4  "  20 

5  "  20 

6  "  20 

7  ■■  20 

4  "        25 

5  "        25 

6  "        25 


NO.  PCS. 

feet... 

200 

.     . .  1.048 

398 

" 

4.4B1 

3.474 

l.'>34 

127 

7,050 

" 

fi.ono 

SIZE.  NO.  PCS. 

5  incbes,  30'feet 1.534 


30 
35 
35 
40 
40 
40 
45 
50 
50 


120 

.1,000 

.  147 
.  300 
1,000 
.  44 
.  343 
.  200 


BO 
SO 
60 
65 
65 
70 


.124 
.  1 
.  13 
.  36 
.   1 


Write  for  Special  Delivered  Prices  on  this  Stock. 

C.H.WORCESTER  &  CO.,  Koss,  Mich. 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUI8. 


CROSS-ARMS 
PINS,  BRACKETS 

tre  manufactured  and  sold  over 

SIX  Mil/iOtt  P/ns  and  Two  M////0/7 

Cross- Arms  in  /s?9- 

Our  goods  are  {Be//)  Standard 

We  manufacture  on/i/  from  best 

mor/effa/- 

Sever/  Factories 

Skilled  help  and uneoua/ed  fac- 
ilities enable  us  to  fill  all  orders 
promptly. 

Capacity-    over  5.000    \ 
Long  leaf  yellow  pine        I  perfiau 
Cross  Arms,  I  " 

Orer  -f-s.ooo  Locust  Pins  J 

Let  Us  Know  Your  YYgtnts  : 
,  EJ.NOBLETT 

eje  -902-35  th.  Street, 

Chicaso.- 

Long  distance  Telephone, Yards.sos 


NA/hi-t©    Cedar 

AND  STREET  RAILWAY  TIES. 

rSamwwt  PERRIZO  &  SOtfS,  Daggett,  Mich. 


IPaI&aWa  (nmAXuMa/  §>A\^ywvW  &urw  ceC 


OAK  PINS  AND  BRACKETS. 


PAINTED 
SACKED   AND 
CRATED. 


Manufacturers  for  Wholesale  Trade. 
Prompt  Shipments.  Car  Orders  Solicited. 

Kansas  City  &  Southern  Lumber  Co., 

SPRINGFIELD,    IVIO. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN. 


Manufacturers  and  Dealers  In 

Yellow  Pino  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
mouldings,  Oak  Brackets.     Large  stocks  on  hand. 


Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    t^-WKITE  us. 


The  TenriBnt  Insulator  Pin  Co. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


ILAXTJFACTlTRER   OF 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     C  APRON,  ILL. 


KLEIN'S 

CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  43-Send  for  one. 

Mathias  Klein  &  Son, 

87-89  W.  VAN  BUREN  STREET.  C  ~" 


ATI  IMULVI 


P  FOR  ALL  PURPOSES. 

Scrap  and  Native  Platinum  Purchased. 
SAECK  &  CO..  AOS-414  Kew  Jersey 
Railroad  Ave.,  Newark,  N.  J. 

New  York  Office,  120  Liberty  Street. 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  mmm 


GENERATORS 
MOTORS  -  -  ■ 


1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 
1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


iM-nf.re  i  Forttar-rn  Engineering  Co., 
DrrlCtol  39  Cortland.  St.,NewTorK. 


The  wr ^ co- E- 6  w-sars,8t?pcaare  co"  ^^^i^'cS1  Co" ™~*>-i28s$£g2£ia'-ca- 

'  Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


B— R.  Electric  Co., 
Kansae  City,  Mo. 


WESTERN  ELECTRICIAN 


June  23,  1900 


FLEXIBLE  CONDUIT 


"Circular  Loom"  is  a  favorite  with 
Inspectors,  Architects,  Engineers 
and  Contractors.  "We  are  headquar- 
ters for  it  and  are  prepared  to  ship 
any  quantity  on  short  notice.  Have 
you  a  copy  of  our  conduit  catalog  ? 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 

ELECTRICAL  SUPPLIES. 


PINS--BRACKETS--CROSS-ARMS, 

AERIAL  GABLE  BOXES, 
IRON  WORK  FOR  CONSTRUCTION. 


I 


I 


EVERYTHING  GUARANTEED. 

AMERICAN  ELECTRIC  FUSE  CO.. 

345-347  S.  Canal  Street,  CHICAGO,  ILL. 


INDIA   a  AMBER 


EMPIRE  *    MIC 

INSUl/VTEO       jjjS.        COMPOUND 
"Cloths  iinil  l*«i|>er*.        '■'ji'"  uneoualei). 


IN   ANY   SHAPE   OR   PATTERN. 


EiKteneMunsell&Co.1'  Mica  Insulator  Co. 

2ISH.iUiSI.Mom  York  £■  ClikiHSo.  1171.1K0.St. 


PERFECT.     - 


INSULATOR 


A  COMMUTATOR  NECESSITY! 

^OTfli  I    "iVifilMW*  ¥ 

60  CENTS  PER  STICK.      $5.00  PER  DOZEN. 

Upon  Receipt  of  this  COUPON  we  will 
Send  FREE,  Sample  Stick. 


Name  . . 
Address  . 


_  The  only  article  that  will  PREVENT 
SPARKING.  \V  111  keep  the  commutator  In 
good  condition  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers, 

903  Title  and  Trust  Bldg.,      CHICAQO,  ILL. 


P r o n-i  p> -t    Shipments. 

DESK  AND  CEILING  FANS,  1900  MODELS. 

Send  for  Catalogue  21  IO. 

THE  EMERSON  ELECTRIC  MFG.  CO., 


Slain  Offire  and  Factory, 

st.  i. oiis.  aio. 


Fast ern  Office  and  Warehouse, 
136  Liberty  St.,  NEW  YOKKC1TY. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTS BURC,  PA. 


■"5SKJr"«  Vitro  Chrome 

look  like  natural  glass.  The  colors  produced  are  bright  and  durable,  and  can  be  used  for  Indoor 
and  outdoor  decorations;  also  used  for  RAILWAY  AI\1>  STEAMHOVT  SIGNAL. 
L I  <-  II  T»,  I .  I  I  <  i  It  i  C  SIGNS.  JLT<\  Vitro  Chrome  Is  superior  to  any  other  incandescent 
lamp  color.    A  trial  will  convince  you.    Manufactured  only  by 

VITRO  CHROME  CHEMICAL  CO., 

421  B  Milwaukee  St.,  MILWAUKEE,  WIS. 


Send  for  Circular. 

For  Sale  by  all  Dealers  and  Electric 
Supply  Houses. 


General  Electric  Company's 

Candelabra,  Series,  Decorative,  Battery  and 
Miniature  Lamps  are  the  standard  for  the 
world. 


Send  for  Catalogue  No.  1017. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,   N.   J. 


INDIANA,  Terre  Haute. 

Rose  Polytechnic  Institute.  teS^L^it 

cat. Electrical, Civil  Engineering,  Chemical  Courses; 
Architecture.  Extensive  shops.  Modernly  equipped 
laboratories  in  all  depts.  Expenses  low.  18tb  year. 
For  catalogue  address         c  L  MEE,gi  pre9fdent> 


The  Worcester  Polytechnic  Institute, 

WORCESTER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  General 
and  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  mailed  free. 
Address  J.  K.  MARSHALL.  Registrar. 


BATTERY  JARS. 

Machine-made  Battery  Jars  are  Better  and 
■tronger  than  the  hand-blown,  being  more  Uni- 
form and  of  Equal  Distribution. 

ASK  YOUR  JOBBER  FOR  OUR  JAR. 
We  are  the  only  concern  making  Battery  Jars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 
624Drexel  Building,  PHILADELPHIA,  PA. 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS, 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC, 

CATALOGUE    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers,    Founders,   Machinists. 
CHICAGO,  U.  S.  A. 


ThtfUvf 


oaju 


/0MXhjyu^uU4 


Jnj 


%ri 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


it 


WITHOUT  A  PEER 


J  J 


That's  the  Endorsement  Given 


'HE    "BELDEN    SYSTEM 

OF  ARC  LIGHTING. 


MECHANICALLY    PERFECT, 
ARTISTIC  IN  DESIGN. 


If  you're  open  to  conviction 
send  for  our  catalog,  which 
tells  what  an  Arc  Lamp 
should  be  and  what  the 
Belden  is. 


Belden-Larwill  Electric  & 
Mfg.  Co., 

FT.  WAYNE,  IND. 
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mANK  N.  PHILLIPS,  President. 
V.  H.  WAOENSEIL,  Trimu«r. 


EUGENE  F.   PHILLIPS, 

GENEKAL  M  ANtatPI. 


E.  ROWLAND  PHILLIPS,  VlCC-PRES, 
C.  R.  REMINGTON,  JR.,  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDENCE.  R.  1. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yoek  Store,  W.  J.  Watson,  26  Cortlanat  St. 
Chicago  Stoke,  f.  £.  Donaooe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Worka. 

MAIN  OFFICE*  AND  FACTORIES,   PHILLIP8DALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  a 
obtained  under  any  conditions.  <f 
Address  «» 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


M'CORMICK    TURBINE. 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted  for  Electrical  "Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed ,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIREnENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa, 

Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


NOTE  OUR  PRICES  ON  DYNAMOS 

COPPER   COMMUTATORS  GUARANTEED  3  YEARS. 
10  LIGHT,  $30  30  LIGHT,  $65  75  LIGHT,  $115 

20         "  50  50        "  85  100.       "  145 

Warranted  free  from  mechanical  and  electrical  defects.    Armatures 

rewound,    commutators  refilled,  machines  repaired. 

All  work  guaranteed.     Send  for  catalogue. 

The  Chicago  Motor  and  Dynamo  Co.,  Inc., 

39-43  WEST  WASHINGTON   ST.,  CHICAGO,   ILL. 


ATENTS. 


PACE  &  DURUM), 

SOLICITORS  OF  AMERICAN  AND 
FOREIGN  PATENTS. 

Adams  Ex.  Bldg.,  185  Dearborn  St., 
CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway.    -    HEW  YORK  CITY, 

Patent  Cause  s.         Patent  Soliciting. 


The   Colorado   incandescent   Lamp? 

Colled  Filament.    Even  Distribution  oi  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List. 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


Chicago  Agent,  J.  W.  Brooks,  605  Plymouth  Bldg 


LAMPS  |7C 

CO.,  Owensboro,  Ky.  ffl  M    U 

oks.  605  Plymouth  Bide.  '*     ^™  ^^^ 


mm  ^\  ^\TP  |J  C  D  ^\  CT  %/  I  m^  ft?  for  elevator  work  has  been  designed  that 
|M  \J  U  I  n  C  rC  U  C  V  I  \jr  EL  performs  its  duty  in  such  a  simple  and 
positive  manner  as  our  new  type  of  ELECTRIC-ELEVATOR  CONTROLLER.  Reliable;  fireproof. 
Approved  by  fire  underwriters.    Send  for  illustrated  catalogue  " W"  and  discount  sheet. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,   I  36  LIBERTY  STREET. 

W«    are   the  largest   and    oldest   exclusive    manufacturers    of   Rheostats    in  the  world. 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,  ETC 

UTIOA,     NEW    VOMIC. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Prtlline,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  C0.s  Binghamton,  N.  Y. 

Gen'I  European  Agents,  Selig,  Sonnentbal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


A  THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 
dynamo.  

E.  R.  "Watjgaman, 

Electrical  Wireman.  Kittannikg,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly,  E.  R.  Watjgaman. 

CLEVELAND  ARMATURE  WORKS,  1281  Hamilton  St.,  Cleveland. 0. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  show  windows. 
Get  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICACO. 


NATIONAL  CODE  STANDARD 

"O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET,  R.  I. 


BESers 


39-43 

W.  WASHINGTON  ST., 
CHICACO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Brush' 

Poffactiofi"      for  Dyna 

rviiiviivii      jjp     and  Mo 


es 
mos 
Motors. 


"WHAT 

WILL 

YOUR 

HARVEST 

BE" 

LIBERAL  CREDIT  EXTENDED. 


If  you  do  not  practice  ECONOMY  in  the  running  of  your 
STEAM   PLANT  1 

YOU  can't  know  if  ENGINE  is  developing  full  power  for 
fuel  consumed  without  an  INDICATOR.  WE  KNOW  ours  is 
the  best  and  the  price  will  meet  your  views. 

EUREKA  PACKING  saves  power,  reduces  year's  cost  one 
half.    Price  as  low  as  cheap  kinds. 

Boiling  water  fed  into  the  boiler  saves  lots  of  fuel.  The 
ROBERTSON  HEATER  will  do  this. 

AN  ELIMINATOR  on  your  steam  pipe  is  an  insurance 
policy  against  accidents.    The  cost  is  trifling. 


JAS.   L.   ROBERTSON    &   SONS, 

108  Fulton  St.,  N.Y.  Boston,  Phila. 
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WANTED. 

Good   pay  and   |.er- 
on  to  rl^ht  party.    Apply 

M.  B.  WHEELER  ELECTRIC  CO., 

101  Ottawa  St.. Grand  Rap'ds.  Mich. 


SITUATION  WANTED. 

\\  up-to-date  wlremao.  10  years' 

ti.i  bell  worn; 

employ.-!  ;i*  foreman  by  a  Chicago  construction 

inv;  work  unsteady;  desire  a  change.    Al 

Iddress  S     N     P.,  car.-  Western 

i  Marquette  Bldg.,  Chicago. 

UllUTtn         *  telephone  man    to   take 
WOn  I  Clli       charge 

an  exchange.     Wrlti 
,n  l.\  PORTE  TELEPHONE 

Porte.  Ind. 


WE    BUY   AND  SELL 

SECONDHAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &.  CO., 

BSO  Washington  St..  Newark.  N.  J. 


WANTED  TO  BUY. 

We  are  in  the  market  for  pood  second-hand 
high-speed  Automatic  and  Corliss  engines.  We 
wan!  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

18  South  Canal  Street,  Chicago,  III. 


FOR  SALE. 

Insulator  Pin  Factory,  situated  on  main  line  of 
the  B.  &  O.  R.  R  Good  freight  rates  both  east 
and  west.  Unlimited  supply  of  locust  and  oak 
timber,  which  can  be  bought  cheap,  delivered  to 
factory.  Plenty  of  orders,  good  profits  and  a 
nice  business  for  small  capital.  T.,care  Western 
Electrician,  ">lu  Marquette  Building,  Chicago. 


WANTED. 

reman  of  wide  experience  for  vind- 
Ingdepartmeni  of  factory  producing  large  direct- 
curreni  dynamos  and  motors.  Good  salary  for 
the  proper  per«on.  Address  "FOttEMAN,"  care 
of  Western  Electrician, 510  Marquette  Building, 
Chicago,  in. 


WANTED. 

At  once,  foreman  of  wide  experience  for  ma- 
chine shop  ol    factory    producing   large  direct- 
current  dynamos  and  motors.    Good  salary  for 
iroper  person.    Address   "\xx,"  care  of 
em  Electrician,  510  Marquette  Building. 
;o,  ill. 


ARC  LAMPS  FOR  SALE. 

SERIES    oil  v 

I00T.-H.  M.  12  and  M.  2  double,  ot  $7.25 

inn  T.- 11.  K.  I 'J  and  K.  2  single,  at  f.  00 

25  Adams-  Bngnall  »  6-Iu  ampere,  at  7.25 

10  Brush- Adams  double  614  ampere,  at  7  -01) 

25  Ball  double.  85.  single,  at  4.  50 
SO  Kurt  Wnvne  Wood  double,  86.60,  single,  at      5.50 

26  A.  A  W.  Chicago,  at  4.50 

Alternating-Current  Arc  Lamps. 

20  .lamlus—  100-hour  enclosed.  ?(i.00 

•20  Puritan— 100-hour  enclosed,  4.50 

7  Ideal— 100-hour  enclosed,  4.50 

2.i  Imperial— open  arc,  4.50 

All  ol  the  above  lamps  have  been  put  through  the 
fa  uory.  thoroughly  overhauled  and  tested,  and  are 
warranted  In  good  condition. 

A.  TAXDEVESTEB, 

27  Thames  Street,  New  York   City. 


City  of  Jefferson,  June  i8,  1900. 

The  City  Council  of  the  City  of  Jeffer- 
aon  invites  proposals  for  lighting  the 
streets  of  the  city  with  sixty  1,200- 
candlepower  Arc  Lights,  for  a  term  of 
eight  years,  every  night  and  all  night. 
A  map  of  the  city  showing  desired 
location  of  lights,  distances,  etc.,  can  be 
had  of  the  Chairman  of  Lighting  Com- 
mittee, to  whom  application  should  be 
made  for  further  particulars.  Bids  will 
be  received  up  to  eight  o'clock  P.  M., 
July  23,  1900,  at  the  City  Hall  of  the  City 
of  Jefferson,  Mo.,  and  then  and  there 
publicly  opened. 

The  City  Council  of  the  City  of  Jeffer- 
son invites  proposals  for  furnishing  and 
erecting  an  electric-lighting  plant  in  and 
for  the  City  of  Jefferson,  having  a  capacity 
of  100  Arc  Lights  of  1,200  candlepower  and 
2,000  Incandescent  Lights  of  16  candle- 
power,  the  city  to  furnish  real  estate  and 
building,  payment  for  the  plant  to  be 
made  in  ten  or  more  equal  and  annual 
payments.  Plans  and  specifications  may 
be  had  of  the  Chairman  of  the  Lighting 
Commi  tee,  to  whom  application  should  be 
made  for  further  particulars.  Bids  will 
be  received  up  to  eight  o'clock  P.  M., 
July  23,  1900,  at  the  City  Hall  of  the  City 
of  Jefferson,  and  then  and  there  publicly 
opened.  William  Brandhorst, 

Chairman  Lightiog  Committee. 


AMERICAN"  H5T 

ARE  THE  BEST.    Sand  (or  d.icrlplivt  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

cst'd  teas.         171  S.  Clinton  St.,  Chicago.  Ill, 


IU111   Villi     DJIVKKSITV. 

Lawrence  Scientific  School. 

□  Twelve  departments  of  study  leading  to  the  de- 
gree of  Uaehelor  of  Selenee.  Civil  Engineering 
Electrical  Engineering, Mechanical  Engineering, 
Mining  and  Metallurgy.  Architecture,  Landscape 
Architecture,  Chemistry.  Geology.  Biology.  An- 
atomy and  Physiology,  For  Teachers  of  S'eience 
and  General  Science. 

For  Descriptive  Pamphlet  apply  to 

.T.  L.  LOVE,  Secretary,  Cambridge.  Mass. 

N.  S.  S1IALER,  Dean. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


™I  BOWERS 


MANUFACTURING  COMPANY, 

MOCADORE,  OHIO. 
Manufacturers  of  Vitrified  Clay.Electric- 
al    Wiring:    Tubes,     Knobs,    Cleat*    ana 
Clay  Specialties.      Prices    and    Samples 
clieerfull  --  inrniahea. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  GibbsM.  P. 

50  light  0.  &  C. 

75  light  National. 
100  light  Crocker- Wheeler. 
17.".  light  Bernard. 
175  light  T-H. 
30'j  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
800  light  Edison. 
650  light  T.-H.  Alternator. 


220  VOLT  MOTORS. 
H  h.  p.  Sprague. 
&  h.  p.  Crocker-Wheeler. 
1  h.  p.  Sprague. 
.     1  h.  p.  Rockford. 
I  %  h.  p.  Eddy. 
Ail  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


%  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5  h.  p.  T.-H. 

5  h.  p.  La  Roche. 
7J4  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
1  30  h.  p.  EdisoD. 


50  h.  p.  T.-H. 


500 
ln.p. 
lh.  p. 
3h.p. 

10  h.  p. 

17H  h. 

30  h.  p. 

60  h.  p. 


VOLT  MOTORS. 

T.-H. 

Crocker-Wheeler. 
Am.  Engine  Co.  M.  P. 

T.-H. 
p.  Gibbs  M.  P. 

E.mson. 
Edison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

6  h.  p.  NatioDal. 

1Y&  h.  p.  Crocker-Wheeler. 
13  h.  p.  Bernard. 
)2  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAh1  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


REPAIRS 


FVERVrHING    ELECTf?lCAL 
write   us 

Robt.L.McOuaz 

INDIANAPOLIS,  IND. 


REPAIRS 


no-Volt  Incandescent  Dynamos. 

1  12-llght  Edison,  %  M.  P. 

1  25-Iigbt  G.   &  C-,   self-oiler. 

1  35-ligbt  Duplex,  75,  self-oiler. 

1  35-llght  Westlngbouse,    self-oiler. 

1  36-ligbt  Bernard,   self-oiler. 

1  60-llght  Hawkeye,  self-oiler. 

1  60-llght  Bain,   self-oiler. 

1  60-Iigbt  Card,  self-oiler. 

2  90-llgbt  Westlngbouse. 
1  160-light  Rockford. 

1  200-llght  Howard. 

1  250-ligbt  Commercial,   comp.,   self-olier. 

1  260-llght  National,  comp.,  self-oiler. 

1  270-llgbt  T.-H.,  comp.,  self-oiler. 

1  300-Ilght  Elckmeyer. 

1  340-1  Ight  Eddy,  self-oiler,   compound. 

2  350-ligbt  Hawkeye,   comp.    wound. 

1    350-llght  National,   self-olier,   compound. 

1    350-Ilght  Edison,  20  K.  W.,  self-olier. 

1   360-llght  Rockford,  self-oiler,  compound. 

1    450-Iigbt  Edison,  25  K.  W.,  self-oiler. 

1    400-Ilgbt  Wood,   M.   P.,  self-olier. 

1    450-light  Rockford,  self-olier. 

1    640-light  Edison,  30  K.  W.,  oil  cup. 

4  640-light  Edison,  30  K.  \V.,  self-oilers, 
compound. 

1  540-light  Westfnghpuse,  8-pole.  slow-speed, 
30  K.  W.j  self-olier,  new. 

1  600-llght  E.  \-  C,  slow  speed,  M.  P.,  self- 
oiler,  compound. 

1  600-llght  Elckmeyer. 

2  700-llgbt  Siemens  &  Halske,  40  K.  W.,  M. 

I'.,  slow  speed. 
2    700-llght  Westinghouse,        10-pole,        slow 

speed,    40    K.    W.,    self-oilers, 

new. 
1    800-llgbt  Rockford.  self-olier,  new  arm't. 
4    800-llgbt  Edison,  45  K.  W.,  self-oilers. 
1 1350-Jlght  Waddell-Enz,   80  K.  "\V.,    M.    P., 

for  direct  connection. 

BOOSTER   SET. 

1  Siemens  &  Halske,  multipolar  Ironclad 
type  booster  set,  for  raising  275  amperes, 
26  volts  or  less;  motor,  90  amperes,  HO 
volts;  generator,  275  amperes,  26  volts, 

500-Volt  Generators. 
1   45  K.  W.  Edison,  compound,  self-olier. 
1  150  K.  W.  Uetn.lt,    M.    P.,   compound,    self- 
oiler. 

DIRECT-CONNECTED  RAILWAY 
GENERATORS. 
1  100  H.  P.,  EOO-volt    Westlngbouse,     Kodak 
set   Westlngbouse  generator  and   West- 
inghouse comp.  engine,  14x21x14,  all  com- 
plete, fine. 


HEGORYT 

ELECTRIC  co. 

54-62  S.CLINTOrt  ST.  CHICAGO. 


Alternating  Generators. 

1    350-light  Thomson-Houston,  A.  18. 

1    600-llght  Bain,    30   K.    W.,    self-olier,   new 

toothed  armature. 
1    600-llght  Thomsou-Houston,  A.  6,  30  K.  W. 

1  600-light  Thomson-Houston,     30     K.     W., 

two-phase.  1100  volts. 

2  650-llght  Thomson-Houston,   A.   35.   s.   o. 
2    750-light  Westinghouse,  37V4  K.  W. 

1  900-llght  60-cycle  Westinghouse,  45  K.  W., 
self-olier,  toothed  armature, 
compound  wound. 

1  1000-light  Wood.  50  K.  W.,  self-olier, 
toothed  armature. 

1  1200-light  Westinghouse,  60  K.  W.,  self- 
oiler,  toothed  armature. 

1  1400-light  Westinghouse,  70  K.  W. 

2  6000-llght  Westinghouse,  300  K.  W.,  toothed 

armature,  composite  wound, 
self-oilers,  outboard  bearings. 
1  6000-llght  Westinghouse,  300  K.  W.,  2200 
volts,  toothed  armature,  com- 
posite wound,  self-oiler,  out- 
board bearings. 
Arc  Dynamos. 

1  20-llght  2000  C.  P.  Western   Electric. 

1  25-llght  2000  C.  P.  T.-H. 

1  30-1  ight  2000  C.  P.  Western   Electric,    self- 
oiler. 

1  30-lIght  2000  C.  P.  Brush,  No.  7. 

a  :;r,-iigiit  2000  ('.  1:  t.-h.,  L.  D.  2. 

1  .lo-llglu  2000  C.  I'.  Wood,  No.  7. 

2  40-llght  2000  C.  P.  Western   Electric,   self- 

oilers. 
4    45-llght  1200  C.  P.  T.-H.,   M.  12. 
4    45-llght  1200  O.  P.  Brush,    No.   7. 

1  50-llght  2000  C.  P.  Excelsior,    latest    type. 

2  50-llght  1200  O.  P.  T.-H.,    L.    D.    12. 

1    60-llght  2000  C.  P.  Western   Electric,   self- 
oiler. 

1  50-llght  2000  C.  P.  Brush,   No.  V&- 

2  60-llght  2000  C.  1'.  Western    Eleclrlc,    self- 

ollers. 
1    60-llght  2000  C.  P.  Westinghouse. 

3  60-llght  2000  C.  P.  Wood,  No.   8. 


Arc  Dynamos Continued. 

3    65-ligbt  2000  C.  P.  Brush,    No.  8,   new   ar- 
mature. 

2  75-llght  1200  C.  P.  Standard. 

1  75-light  2000  O.  P.  Westinghouse. 

3  125-Ught  1200  C.  P.  Excelsior,    latest    type, 

self-oilers,  fine. 

no-Volt  Motors. 

2  1      H.  P.  Roth,   self-oilers. 

1     2     H.  P.  Duplex,   self-oiler. 

1     2     H.  P.  Westinghouse,   self-olier. 

1     3     H.  P.  Jenney,  self-oiler. 

1  3     H.  P.  Card,  self-oiler. 

2  7'/2  H.  P.  Westinghouse. 
1    12      H.  P.  Rockford. 

1    IS     H.  P.  National,    self-olier. 
1    18     H.  P.  Commercial,  self-oiler. 
1    18     H.  P.  T.-H.,  self-olier. 
1    18      H.  P.  Siemens  &  Halske,  M.  P.,  self- 
oiler. 
1   20     H.  P.  Elckmeyer. 
1   24     H.  P.  Eddy,  self-olier. 

1  25      H.  T.  Rockford. 

2  30      H.  P.  Edison,  25  K.   W..  self-oilers. 
1    25      H.  P.  National,  sell-oner. 

4  25      H.  P.  Edison,  20  K.  W„  self-oilers. 
1    30     11.  P.  Rockford. 

7    35      H.  P.  Edison,  self-oilers. 

1  35     H.  P.  Westinghouse,      8-pole,       slow 

speed,   30   K.    W.,   self-oiler, 
new. 

220  Volt  Motors. 

2  1     H.  P.  Eddy,  self-oilers. 

1  1     H.  P.  Edison,  %  K.   W.,  self-olier. 

2  1     H.  P.  E.  &  C,  new,  self-ollcrs,  M.  P., 

slow  speed. 
1     \Vx  U.  P.  Lundell,  slow  speed,  self-olier. 
1     3     H.  P.  Crocker-Wheeler,  self-olier. 

slow  speed. 

1  3     H.  P.  General    Electric,    type   I.    B., 

self-oiler. 

2  3     H.  P.  Card,  slow  speed,  self-oilers. 
1      6      H.  P.  Akron,    self-olier. 


220  Volt  Motors  —Continued. 

1     5     H.  T.  Eddy,   ring  type,   M.    P. 
1     5      H.  P.  Westinghouse,    self-oiler. 

1  7%  H.  P.  Roth,    self-oiler. 

2  7%  H.  P.  Eddy,  self-oilers. 
1  7%  H.  P.  Edison,  self-oiler. 
1    12     H.  P.  T.-H.,  self-olier. 

1   16     H.  P.  Crocker-Wheeler   elevator   mo- 
tor, with  controller. 
1   50     H.  P.  Northern,     M.     P.,     self-oiler. 

1  60     H.  P.  Edison,  self-olier,  45  K.  W. 

500-Volt  Motors. 

2  1     H.  P.  Jenney,  self-oilers. 

3  1     H.  P.  Crocker-Wheeler,        self-oilers, 

slow  speed. 
1     1     H.  P.  Lundell.  self-oiler,  slow  speed. 
1     1     H.  P.  C.  &  C,  self-oiler. 
1     2%  H.  P.  Wood,  self-olier. 
1     3     H.  P.  Hobart,  self-olier. 

1  3      H.  P.  Thomson-Houston. 

2  3%  H.  P.  Rockford,  ironclad,   self-oilers. 
1     5     H.  P.  D.    &  D. 

1      6      H.  P,  T.-H.,  5  K.  W. 
1     IVz  H.  P.  Jones,  self-oiler. 
1     7%  H.  P.  Thomson-Houston. 
1    10     II.  P.  Eddy,  self-oiler,  M.  P. 
1    10     H.  P.  C.  &  C,  self-oiler. 
1    10     H.  P.  Card,    .M.    P.,    self-olier,    slow 
speed. 

1  18      H.  P.  T.-H. 

2  IS     H.  P.  C.    &  C,   self-oilers. 

1    20      H.  P.  Commercial,   self-oiler. 
1    20     H.  P.  Card,  self-oiler. 
1    25     H.  I*.  Edison,  new  armnture._ 
1    30     H.  P.  Commercial,    self-ollef. 
1    30     H.  P.  T.-H.,  self-olier. 
1    30      H.  P.  Edison,  25  K.  W.,  self-olier. 
Alternating-Current  Motors. 
SINGLE  PHASE. 

1  Yt  H.  P.  Stanley,  100  volts,  16000  alterna- 

tions, single-phase. 

2  1      H.  P.  Pt.     Wayne,     100    v.,     125-cycIe, 

self-oilers,  slugle-phase. 
2    5      H.  P.  Wagner,    single-phase,    60-cycle, 
200  volts. 
Alternating-Current  Hotors. 

MULTIPHASE. 

2   1  H.  P.  Westinghouse,  self-oilers,  2-phase, 

60-cycle,  100  volts. 
1  10  H.  P.  Gen.   Electric,  self-oiler,  3-phase, 

type    8-10-900,  Form  A,  60-cycle, 

110  volts. 

Arc  Motors. 

I  '/■  H.  P.  Excelsior,  9.6  amp. 

II  H.  P.  Excelsior,  9.6  amp.  , 
12     H.  P.  Excelsior,  9.6  amp. 


Special  Bargain:    One  76  K.  W.,  6O0  V.,  direct-connected  Westinghouse  Kodak  Set. 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICE.— All  auchlna  m  odoillj  In  Mock  nadj  lor  prompt  dcllv.17.    All  mchlou  in  tnuinitf  d .     Write  lor  pirtlcaJin  ui  Mai  lor  MONTHLY  bUMAIM  SHEET,  »lti  act  cui  irln. 


June  23,  1900 


WESTERN  ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


We  also  have  a  full  line  of 
modern  patterns  for  Gears 
and  Power  Transmission 
riacninery. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-YA1LE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


^OUR  STUDENTS^ 

SUCCEED 


INCREASED  SALARY. 

I  was  getting  530  a  month  as 
assistant  in  an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time.  I  have  passed 
four  Civil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
J87  per  month,  and  can  truth- 
fully say  that  I  owe  my  success 
to  correspondence  instruction. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  schools 
as  being  one  of  the  best  means 
through  which  to  ohtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled.  Iwas 
holding  a  position  as  machinist 
and  steam  fitter.  I  am  now  chief 
engineer  for  1.S.&  T.Elkinton. 
Philadelphia,  Pa. 

WM.  R.  HORNER, 

Philadelphia,  Pa. 


$12  to  S7G,  la  Small  Monthly  Instalments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy.  Steam.  Mechanical, 

and  Civil  Engineering. 

ESTABLISHED   1891.  CAPITAL.  Jl.500.OOO. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Box  1002,  Scranton,  Penna. 


A  LARGE  ASSORTMENT  OF 

SECOND-HAND  ELECTRIC  MACHINES. 


IIO  Volt 

Incandescent 

Dynamos. 

Arc  Dynamos . . 
Alternators  .  . . 

Cenerators .  .  . 

Motors  .    .    .    . 


2  1,100  Light,  60  KW.  Edison. 
1  350  Light  U.  S.      1  250  Light  U.  S. 

And  an  assortment  of  other  sizes. 

1  No.  8  Fort  Wayne-Wood,  75  Light,  1,200  C.  P. 
1  No.  6  Fort  Wayne-Wood,  35  Light,  1,200  C.  P. 

1  T.-H.  L.  D.-2,  35  Light,  2.000C.  P.— 1  W.  E.,30  Light,  2,000  C.  P. 

3  3A  Slattery,  1,300  Light  with  Exciters. 

2  T.-H.  A.  35,  650  Light,  with  Exciters. 
2  Fort  Wayne,  6  Pole,  100  KW.,  110  Volts. 
1  EdisoD,  No.  32,  100  KW„  500  Volts. 
1  T.-H.  M.  P.,  75,  75  KW.,  500  Volts. 
1  T.-H.  D.,  62.  62  KW.,  500  Volts. 
1  Edison  No.  20,  60  KW.,  500  Volts. 
1  Wood  B.  P.,  45  KW.,  500  Volts. 
1  Edison  No.  4,  12  KW.,  220  Volts. 

110  Volts,  220  Volts  and  500   Volts  in  sizes  from  1-6  H.  P.  to 
150  ft  P. 

CATALOGUES  AND  INFORMATION  ON  APPLICATION. 

STEWART  ELECTRICAL  CO.,  55SSS.Eaya 


WANTED  ■^i^; 

CEO.  F.  SCHWALM   CO., 


FOR  SPOT  CASH 

BURNED   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON,  N.J. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SECT)  FOB  OIEOTjLAK  AND  PBIOIS. 

THE  LECUNCHE  BATTERY  CO., 

HI  J  to  117  Eas*  13H»SL.  N.  Tr 


IB 


Machinery  and  Supplies  at  Bargain  Prices. 

We  have  the  largest  establishment  of  its  kind  on  earth.  Our  plant  and  yards  cover  over  a  million  feet  of  space. 
We  are  constantly  buying  factories  and  buildings.  We  purchased  the  Omaha  Exposition,  the  World's  Fair,  the  Chicago 
Postoffice  Buildings,  etc.,  etc.  Our  facilities  for  rebuilding  machinery  are  unsurpassed.  We  furnish  a  binding  guar- 
antee with  all  goods  purchased.     Our  stock  is  constantly  being  added  to.      Get  our  prices  on  the  following: 


One  25-light,  2,000  c.  p   Westinghouse  low-tension 

arc  dynamo. 
Two  50-light  Standard  arc  dinamos. 
One  20-light  Sperry  arc  dynamo. 
One  500-light,  100-volt  Edison  dynamo. 
One  1,000-light  1000-volt  Wood  Ft.  Wayne  alternat- 
ing dynamo,  complete  with  switchboard   and 

exciter. 
One  1.000-light,  1.000-volt  Westinghouse   dynamo, 

complete  with  switchboard  and  exciter. 
One  1,200-light  Slattery  alternating  dynamo. 
One  portable  Weston  ammeter,    reading  from   0 

to  150. 
Two  Thompson    alternating  amm-ters,    reading 

from  0  to  100. 
Fifty  10,  20,  40  and  80  stmpere  Westinghouse  house 

meters. 
200  series  arc  lamps,  different  makes. 
Rubber-covered,    weatherproof  and   bare  copper 

wire. 
5,000  assorted  sizes  clear  and  opal  arc  globes. 

OUR  CATALOG  NO.  156  IS  AN  EDUCA- 
TOR.   ASK  FOR  IT  SURE.  Write  to-day. 


One  18x42  Frick  Corliss  engine. 

One  20x32  Water  town  automatic  engine. 

One  18x28  YVatertown  automatic  engine. 

One  12x20x14  Ball  compound  engine. 

One  94x16x14  Payne  comround  engine. 

One  Armington  &  Sims  cross-compound  condens- 
ing enginp,  30x20x15. 

One  15x14  Ideal  automatic  engine. 

One  14ixl3  Armington  &  Sims  automatic  engine. 

One  12x21  Buckeye  automatic  engine. 

One  12x12  Armington  &  Sims  automatic  engine. 

One  12x12  Ideal  automatic  engine. 

One  250  h  p.  Baragwanath  feed-water  heater. 

One  Stilwell-Bierce  live  steam  heater  and  purifier. 

One  150  h   p.  Berry  man  heater. 

One  125  h.  p.  Baragwanath  heater. 

One  500  h.  p.  Hanover  independent  condenser. 

Two  72x16  horizontal  tubular  boilers. 

One  G0xl8  horizontal  tubular  boiler. 

Two  60x16  horizontal  tubular  boilers. 

Five  54x16  horizontal  tubular  boilers. 

Two  54x14  horizontal  tubular  boilers. 

Two  4Pxl6  horizontal  tubular  boileis. 

Two  48x14  horizontal  tubu'ar  boilers. 

Ten  Hill  friction-c'utch  pulleys.  52x22x6  in.  bore, 
double  arm,  double  crown,  double  belt. 


Just  purchased  at  RECEIVER'S  SALE  100  Rolls 
finest  quality  NEW  LEATHER  RELTING,  double 
thick,  AND  WARRANTED  IN  EVERY  WAY. 

13  rolls  10-inch price  per  foot,  $1.10 

10  rolls  12-inch "  "  1.34 

15  rolls  14-inch "  "  1.56 

17  rolls  10-inch  "  "  1.80 

14  rolls  18-inch   "  "  2.00 

6  rolls  20-inch "  "  2.22 

6  rolls  22-inch "  "  2.42 

4  rolls  24-inch "  "  2.68 

These  prices  are  strictly  net  cash,  subject  to 
prior  sale.  WE  WILL  HAKE  ANY  RELT  ORDERED 
ENDLESS,  IF  SO  DESIRED,  WITHOUT  ADDITIONAL 
CHARGE. 

Two  cars  of  fine  Cold  Rolled  Steel  Shafting, 
all  sizes,  brard  new. 


CHICAGO  HOUSE  WRECKING  CO., 

WEST  35TH  AND  IRON  STREETS,  CHICAGO. 
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A  PERFECT 
DESK  PHONE. 

Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 

Swedish-American 
Telephone  Co., 

Nos.69,7 1  and  73  W.Jackson  Blvd., 

CHICACO. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE    MANUFACTURER*    OF 


BELL  STYLE  TELEPHONE 


APPARATUS 

FOB    THE    INDEPENDENT     FIELD. 
Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office,  Chicago. 

<   nil  AI.O  OFFICE,  No    12GO  3IONAIINOCK  Bl'ILDING. 

Eulcrn  Represent.llve,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert)  St.,  NEW  YORK  CITY. 

EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICACO,  U.  8.  A. 


TELEPHONE   MEN    AND 
IALL  USERS"  MAONETCOILS 
IAVE  YOUR  MAGNET  COILSI 
WOUND 

BY  MACHINERY! 


HERE'STHE 
OBJECT 
LESSON- 

A  PLAIN 
FACT 


■  i     containing  'ji    lbs.   of 

'.'  ,  .v.     logli       ,  ■         I     .  U  .-  ■..  ill  CO    i  J  "N 

etatoo,  10,  10,8  off  List;  and  there  I?* 
mi  indent  wire  on  ■     ■  to  wind 

1,000 iVXmjIi m  lirldtflnk'-l'i'll  ningm-tn,  Vmir 
winding  labor  will  coat  poo  at  leant  IS 
additional,  making  a  total  cost  •  •!  your 
own  1,000  '.  •  .1  Hi  Cactory,  BUS. 


The  above  box  contatnn  L.000  '-Duplex" 
magnet  winding.  Each  winding  Is  made 
up  or  No.  3C  wire,  &00  ohmn  per  windlnfr, 
and  each  winding  has  12  percent,  more 
turns  than  there  aro  In  the  ordinary 
wound  magnet.  Price,  B  18.70  net.  Thfa 
1m  10  per  rent,  less  than  your  wire  bill  and 
we  charge  nothing  Tor  winding. 


WESTERN  OFFICE:   505   Fisher  Building,  CHICAGO. 

HE  VARLEY  DUPLEX  MAQMETCOj 

/38  7&ST.  JERSEY  C/TYN, 

IDOES  IT  BY  MACHINERY! 

WE  CAN  5 A  VE  YOU 
CONSIDERABLE  MONEY. 


J   H.  VAN  VLISSINUEN,  Presl. 


W.  C.  HEINP.0TH,  Tre.s. 


L.  0.  BOWMAN,  Secy  and Qen'l  Mgr. 


4^ 


.^WESTERN  TELEPHONE 
CONSTRUCTION  CO., 

53-159  S.  Jefferson  Street,  CHICAGO. 


~>%Z 


PIONEERS 


•Sfeg  " 


In  the  Manufacture  of 


TELEPHONES  AND  SWITCHBOARDS. 

NEW  MANAGEMENT,  AMPLE  CAPITAL,  LARGE  FACILITIES, 
RELIABLE  PRODUCTS.  RIGHT  PRICES. 

'WESTERN"  Apparatus  was  the  pioneer  in  the  Independent  field.    It  Is  better  to-day  than  ever  before, 
and  purchasers  of  telephone  apparatus  should  not  fail  to  investigate  our  claims. 


Automatic  Lightning  Arrester. 


Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  current. 

No  (use  to  burn  out,  line  is  never  open,  service 
never  interrupted;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever after  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  is  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a  d  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


HUGO  SCHUMACHER,  Prest. 

J.  A.  ARBOGAST,  Vice-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GARL,  Supt, 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICAGO  OFFICE, 
1015  Monadnock  Building. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 

Factory  Telephone. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I90O  CATALOCUE. 
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The  Warner  Pole  Changer 


STOP 

THAT  OLD  RATTLE 

TRAP 

which  you  call  a  Power 

Generator. 

BUY  A 
WARNER 
POLE  CHANGER 

for  ringing  subscribers 
and  be  up-to-date. 

Get  our  Catalogue;   it 
tells  all  about  it. 


THE  WARNER  ELECTRIC  CO.,  Mnneie,  Ind. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.     If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our  capacity. 
Rapid  deliveries  our  rule,  and  each  order  filled  with  care.  Large 
■  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short  backboards. 
Elegant  finish  and  design.  Prices  that  will  suit.  Hard  rubber  re- 
ceivers. Oak  or  walnut  woodwork.  New  ideas  in  magneto  bells. 
Each  instrument  guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old  telephones. 
Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and  fuse.  Ex- 
tension bells— standard  and  bridging.  Circuit  closers.  Transmit- 
ters of  various  styles.  Repeating  coils,  induction  coils,  construc- 
tion material  of  all  kinds. 


WRITE  FOR  CATALOGUE. 

Central  Telephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


Kokomo  Telephones  ^  1 900. 

New  Tubular  Arm;  No  cord  in  sight. 

High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togetinr  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


.  ^'- -^5'. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at  subscriber's  station  to  get  out  of  repair. 

OUR   REGULAR  EXCHANGE  EQUIPMENT 

1 8  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  ot 
PuDlic  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Railway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  hy  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  €0., 

72-82  W,  Jackson  Blvd., 

OBT CATALOG.  CHICAGO,   U.  S.  A. 


Magnet 


Our  Specialty:     The  Best  Stock  T,       ..    _          . 

of  tine    sizes    of    Single    Silk  \Wi  MCDemild    Mfg.   UO., 

Insulated  Magnet  Wire   in  the  m  j    g            j 

country.     Also  Double  Silks....  ' 

Single   and    Double   Cottons.  CHICAGO,  ILL, 


Preserve  Your  Copies 


OF  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,        «       «       .       .        CHICAGO. 


COTT Ort 
COVERED 


cosvEREo  MAGNET  WIRE  £%«« 

Plenty  of  it.   All  sizes.  Prices  right. 
Electro  magnets  bu*ilt  and  rewound.  — 

Induction      coils     built  to  specification. 

NORTHWESTERN  ELECTRIC  MFG.  CO. 

43&4S   FranKlin  St.    Chicago, III.  U.S.A. 


Showing  Manner  of  Securing. 
Descriptive  Circular  and  Testimonials  on  Request. 
Correspondence  Invited. 
Handed    pH„_,p    J^U      SmNEY,  0H.0, 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Guy  Anchor. 

The  cheapest  and  most-effective  method  of 
securely  fastening  Telephone,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  In  the  ground 
and  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble* 


W.N.  MATTHEWS  &  BRO. 

St.  Louis,  Mo., 

General  Western 

Agents. 


3%  to  6  In.  Diameter. 


NO.   1900. 


AMERICAN  ELECTRIC 

TELEPHONE  CO., 

38  to  50  Jackson  Blvd.,  Chicago,  III. 

OurnewNo.  1900  Telephones,  withDisc-Carbon 
Lightning  Arrester,  for  Series  and  Bridg- 
ing work,  are  by  far  the  Best  Type  of  Tele- 
phones on  the  Market.     Try  them. 

TELEPHONE  APPARATUS 
of  all  Kinds  Manufactured. 

Construction  Material  and  Tools.  Write  for  our 
Catalogue  and  Prices.   WE  GUARANTEE  OUR  PRODUCT. 
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ALL  ABOARD 

FOR 

WAUPACA 

We  Shall  Be  There! 


Bring  Your  Orders  For 

Weston  Instruments. 
Helios  Upton ArcLamps. 
Zimdars  &  Hunt 

Panel     Boards,     C- nters     of 
Distribution,  Switchboards. 

Ward  Leonard 

Circuit   Breakers. 

ideal  engines, 

electra  imported 
carbons. 


Yours   with   regards, 

BADT-GOLTZ 

ENGINEERING  CO., 

1504  Monadnock  Block, 

CHICAGO. 


Send  for  complete  catalogue  of 

MAGNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  High  Grade  in  Every  Respect 

MIANUS  ELECTRIC  CO.,  ■    Mianus,  Conn. 


NOTICE  1 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1109  Pine  St.. 
ST.  J. oris,  3IO- 


Tlieoldestand 
most  reliable 
manufacturer  of 
telephones  and 
L  switchboards  In 
the  West.  "Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 


Proprietor, 


@Ul£i£/cC&t&ns 


MDNON ROUTE 


IS  THE  DIRECT  LINE 
BETWEEN 

CHICAGO, 

INDIANAPOLIS. 
CINCINNATI 

LOUISVILLE, 

CITY  OFFICE  232  CLARK  ST., 
--^ifr^  Chicago. 


This  Trade=MarkRofecuelss,  SV'Tl^ 

Branches,  Edi9onCut-Outs 

2»  Guarantees  Satisfaction 

Switches,  etc. 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAGO. 


TELEPHONES 

and  SWITCHBOARDS 


KEELYN  TELEPHONE 
MFG.  CO., 

368  Dearborn  Street, 
CHICACO. 


READY  FOR  THE  MARKET. 

"PBMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  long;  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


Tel.  3346  35th  St. 


CARY  SPRING  WORKS,    ,g 

2i0and242  West  29th  Sf.,Sj 
New  York  City.  L 


Sg  WIRE   and   SPRINGS      / 


^Woirtli  Having! 

STEVENS' 
MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  flarlne  Engineers,  Firemen,  Electrician.*,  noturmen.  Ice 

Machine  Men  and  Mechanics  In  General, 


TRADE  MARK. 


TESTEDFUSE  WIRE  and  FUSELINKS. 

Stiirxlard  for  Accuracy. 

TRADE  HARK 


In  the  manufacture  of   Puses  there  are  two  essentials: 
1st,  accuracy;     20,  uniformity. 
The  steady  increase  In  our  business  during  the  pnBt 


fi\\  kinds  of  Telephone  Fuses  and  Bases 
/ell  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Dry 
Itattery"  in  E.  M.  v.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  imitations.   New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR    AND    SOL?    MANUFACTURER 

42  VESEY  STREET,    NEW  YORK  CITY 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
543,  544  and  545  Century  Bldg  ,  St. Louis. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Qutitlons  and  Answers 

for  (.  Ivll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER.  STEAM,  COMBUSTION,  SMOKE  PREVENTION.  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, I'UMI'S  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES.  COMMON  SLIDE  VALVE.  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE.  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES. 
TESTS,  TABLES.  AMMONIA.  AMMONIA  FITTINGS.  LIQUID  AIR.  MACHINE 
SHOT  PRACTICE.  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT.  LEVERAGE.  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER.  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS, MOTORS.  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.     240  Illustrations. 


THEVIADUCL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

fhe  Chicago,  Milwaukee  &St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  TTH°E  Copper  Country 


5CALUMET 
THANOOCK 
»3 HOUGHTON 


CHAMPION1!        -^i*Sj^. 

REPUBL,cy%,^NE?UETTE 

JB'SOI,  MOUNTAIN 
\  Wausaukee 

MENOMINEE 
MARINETTE 


"JjMILWAUKEE 


CHICAGO 


THROUGH  SLEEPING  CARS.  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  at  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts. 

City  Tick   t  Office.  91  Adams  St. 


'RICE,   $I.OO.      Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  Bldg.,  Chicago. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  TERMINALS. 

Special  Conneclors  lor  HARD-0RAWN  COPPER 

WIRE,  all  si:cs.     FUSED  WIRE,  FUSED 

LINKS  and  STRIPS. 

THEC.  MclHTIRE  CO.,  (3  &  15  Franklin  St., 

NEWARK,    N.  J. 
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Long-Distance  Multiple 
or  Bridging  Telephone, 
with  Push  Button  or  Au- 
tomatic Shunt. 


Our  Standard  Bridging  Telephones 
are  mounted  with  the  most  power- 
ful Bells  that  skilled  labor  can 
make,  and  are  guaranteed  to  have  a 
generating  capacity  of  65,000  ohms. 


ries     are    Alw 
Included. 


ays 


ALL  BELLS  MADE  WITH  LAMINATED  ARMATURES 


SWITCHBOARDS... 

For  rapidity  of  operation,  simplicity, 
durability  and  general  mechanical 
and  electrical  construction  it  has  no 
rival  and  defies  competition.  This 
switchboard  is  made  full  metallic 
throughout,  with  full  metallic  plugs, 
cords  which  are  reinforced,  drops 
and  listening  cams. 
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Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortland!  St..  Ne»  Y.rk 


I         CHICAGO: 

I  320  Dearborn  St 


BOSTON : 

l34Cor.gr.tsSL 


SAN  FRANCISCO: 

71  Flood  Bulldlft* 


Grand 
View  Hotel 

AND  COTTAGES, 

Chain-O-Lakes, 
"The  Killarneys  of  Wisconsin." 

Scenery  unsurpassed,  fishing,  boating 
and  bathing. 

Under  New  Management, 

Electric  cars  run  from  depot  of  Wiscon- 
sin Central  at  Waupaca  to  hotel  grounds, 
four  miles  out. 

For  illustrated  booklet,  rates,   elc  ,  send 

M.  &  E.  R.  STEWART,  Mors., 

WAUPACA,  WIS. 
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GEO.  R.  HAMLIN,  Patent  Lawyer. 

800  H  St.,  N.  W.,  Washington,  D.C. 
Booklet:  "Information  for  Inventors,'* 
free.  Specialty:  Electrical  Inventions. 


F  BELL. 

IT  PAYS 
TO  USE 
THE  BEST. 

HUEBEL  &  MANGER, 


286  GRAHAM  STREET, 


ER00KLYN,  N    Y. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary  Converters 

Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic  System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  addresa 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

610  Marquette  Building,  CHICACO. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    Ihe  plan  upon  which  it  Is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imporiance  are  at  once  available. 

It  is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued—or  one  more 
useful. 

The  subjects  treated  upon  areas  fo'Iows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  LightiDg;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
El*  ctrical  Measurements. 

The  Electric  Railway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
plest and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine an;  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechism  no  less  than  2r>  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Code  explained 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  CUSHING,  Jr.,  A.  I.E.  E..  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishing  Co., 

510  Marquette  Building,  -  -  CHICAGO,  ILL. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Zfember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution,  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables/'    Joint  Author  of  "Electricity  in  Daily  Life" 

ISO  Pages,  133   Illustrations,  Cloth,  Hand-Book  Size,  Price  &I.OO. 

,  ,,*tx*r?ct  ^rom  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  is 
reit  that  tnera  ma  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  curtain  foims  of  transmitters  and  receivers  used  in  Europe,  which  a*e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
nook  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


No  pains  have  been  spared  to  make  it  the  heat  book  of  its  ki 
cry  thing  regarding  telephone  work  and  management.    It  con 
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1.  The  Invention  of  the  Telephone. 

2.  Sound     Waves.    Artlculnte     Speech. 
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Published  and  for  sale  by    ELECTRICIAN 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 
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Designers  and   Builders    of  Complete    Electric  Power  Plants. 
Owners  of  Patents  Covering  the 

"ARNOLD    SYSTEM" 
of  Power  station  Construction.     Manufacturers  of  the  "ARNOLD" 
Magnetic  Clutch. 
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Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it ;  that  such  motor 
is  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PATENT 
COMPRESSED  PAPER  PULLEYS. 
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N.  W.  ELECTRICAL  CONVENTION 


■    ■    ■    f\   I      ■    ■    ■ 


WAUPACA. 


Reduced  rates  will  be  in  effect  for  the  Northwestern  Electrical  Asso- 
ciation Convention,  at  Waupaca,  Wis.,  commencing  June  26th,  via  the 
Wisconsin  Central  Railway. 

Convenient  trains  at  convenient  hours  will  leave  Central  Station, 
Twelfth  Street  and  Park  Row,  Chicago,  every  day.  For  further  information 
apply  to 
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MPSON,     O. 
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HICAGO, 
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.    C.     POND,     Gen.    I 
MILWAUKEE,    NA/I 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CQNTENTS.-CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
peres.—CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  Hon-  Made  andCon- 
nocted:  Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Froduced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  Svstem.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  In  Series:  Automatic  Cut-Out:  In  Multiple  A  re  or  Parallel;  Multiple  Series; 
Multiple  Series  cut-out;  Three  Wire  Svstem.-CIIAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy.  Effect  of  Shades  or  Globes:  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-out  Mechanism:  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  In  Lamps— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;    Sparking 

at  Brushes;  Care  of  Brushes  and  c mutators;  Flashlng.-CHAITER  VIII:     Current  Regulation; 

iegulatton;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Colls— CHAPTER  IX: 
American  System ol  Automatic  current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAI'l  BRX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dyna Regulator  and   Lamps;   Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 

introller;  Circuits  and  Conne,  tions  of  No.  s  Brush  Dynamo;  circuits  of  Compound  Wound 

Constant  Potential  Brush  Dyna .— CHAPTER XI:    The  Edison  System;  Automatic  Regulator; 

1  Ircults  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram ot  <  Ircuits;  Descrlptlo Parts  and  Operation.-  CHAPTER  XII:  Excelsior  System  of  Auto- 
matic,nront  Recitation:  Dynamo;  Armature;  Diagram  of  circuits;  The  Regulator  and  Motor; 
Action  of    Regulator.    CHAPTER  XIII:    Schuyler  svstem  of  Automatic  current    Regulation; 

Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
lator; 1  irruitsin  Regulator.-CHAFTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation:  Dynamo,  Armature;  commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
11  of  circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
current  Regulation;  Dynamo:  Extra  Brush:   Resistance  Colls  and  Regulator,   chapter  XVI: 

AmporeMoters;  Tangential  Scale;    Solenoid    Meters.— CHAPTER  XVII:     Volt tors:    Pressure 

ami  Potential  Indlialors.  chapter  will:  Testing:  Galvanometers;  Astatic  N lie;  Differ- 
ential Apparatus.  -CHAPTER  XIX:  NVhealstono  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
I  he  Macnelo  as  a  Testing  Instrument;  Armature;  Field:  Bell;  Diagram  of  Clrcults.-CHAPTER 
XX  I:  (  i.upiuig  Dynamos  Together;  In  Series;  in  shunt;  Series,  Shunt  and  Compound  Wound  Ma- 

Ch s.     CHAPTERXXII:  Switches    and  Switchboards;  Loop   Switch;   Plug  and   Socket;    Change 

Orel  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  (leneral  Principles  the 
Same  as  In  Dyna s;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors:  Of  Series  Motor.  :  Counter  E.  M.  F.;  Direction  of  Rotation  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding';  Collectors— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction:  Regulation. -CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  II.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  Traosforruors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulatiou:  Windihgof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  Svstem;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  ot  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  AVestingliouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons— CHAPTER  X; 
Arc  Lamps,  In  Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  A'oltmeters;  Description  of  Several 
Forms  of  instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter— CHAPTER 
XIII:  Voltmeters:  Double  Coll  Voltmeter:  Two  Types— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter—  CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument— CHAPTER  XA'I:  Recording  Meters;  Stanley  Meter;  Construction  and  PrlB 
ciples  of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Frin 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  In  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  Of  Circuits  ana 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Clrcults.- 
CHAPTER  XVIII:  Ohm's  Law:  Strength  of  Current;  F'ormulas  and  Examples;  Power  and  Heat 
lng  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 
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TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 

MANUFACTURED  BY 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO. 

257  LEHMAN  ST  ,  DAYTON,  OHIO,  U.  S.  A. 

Selling  AgentB:    Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  B.  Bootne  &  Co.,  Los  Angeles,  Cal. 
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COLUMBUS,  OHIO. 


ma  nun  loitaiuntara 

IF AA  lhVUllwt&Ul'e-time.  N  on-alrikaOle  Bad  lncla  true  Link-.  II    I 

ILMJI  y _    _  II  ^31 


BUY  YOUR  BOOKS 

FBOSI  THE 

Electrician  Pub.  Co.,  6 1 0  Marquette  Bl tig. ,  Chicago. 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 


CHICAGO 


ALTON 


RAILROAD. 


I* 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO^  KANSAS  CITY,  1 
CHICAGOand ST.  LOUIS,    j 
CHICAGO  ^D  PEORIA, 
ft  ST.LOUISANDKANSASCITY.a 


Through  Pullman  serylce  between  Chicago  and 


HOT  SPRlNGS.Ark..  DENVER. Colo.. 
1    TEXAS.FLORIDA.UTAH. 
CALIFORNIA  a~o  OREGON. 


If  yon  are  contemplating  a  trip,  any  portion    of 
■which  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  painpn- 
eta,  rates,  time  tables,  etc. 

GEO.  J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  TT.T.TXOIS. 


ARTHUR  PENNELL, 
Mechanical  Engineer. 

Specialty,  Surface  Condensers  using-  satu- 
rating air  as  cooling  fluid.  Vacuum  guaran- 
teed to  exceed  20  inches  in  hottest  and 
most  humid  weather. 

ioo  West  Ninth  St.,   KANSAS  CITY,   HO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AIFQ.  CORP. 

27  W     MONROE  ST  .  KHiriAGn 


THE 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  (he  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      Tlie  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  post 
sible  strength.    A  gate  unequaled  in  auickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


DAYS 


TIGHT 


BELTS 


ARE 
S  OVER 


CLING-SURFACE. 

SUPPING  STOPPED, 
BELTS  PRESERVED. 

CLING-SURFACE  MFG.  CO. 
177-182  VIRGINIA  ST.,  " 
BUFFALO,  N.  Y. 


SMALL  SPRINGS 

OF   fVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

is7«busucd  fts7  BRISTOL,    CONN.,   U.S.A. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


regtrade MARKS  The  PHOSPHOR  BRONZE  SMELTIN€.C0.liMITED. 
2200  WASHINGTON  AVE..PHILADELPHIA. 
\  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS, WIRE, R0DS,SHEETS,  etc. 
3^5/4* J?2W"  —  DELTA   METAL  — 

■/|S.  CASTINGS,  STAMPINGS  and  FORGINGS 

/dELTa\  ORIGINAL  and  Sole  Makers  in  the  U.S. 


WALRATH  GAS  AND  GASOLINE  ENGINES 

FROM     8     TO     200     M.     P. 

The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric- light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 


MARINETTE,  WIS. 

CHICAGO  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 


WESTERN  ELECTRICIAN 


June  23,  1900 


Westinghouse 


A.  C.  Fan  Motor, 
Front  View. 


Fan 
Motors 

for 

1900. 


A.  C.  Fan  Motor, 
Rear  View. 


Minimum  Current.    Maximum  Breeze. 
Variable  Speed. 


Wurts  Non-Arcing 

Lightning  Arresters. 


STYLE         Tllt«>""S       1383 

*       ALTEBNtTING  CIBCUITS      ,*■ 

WESTI.\GHOUSE  ELECT. &  MTG. CO. 

PITTSBURG    PA. 

PAT.MJB.15  92  FEB. 28  93 

CTHEBS    »  PPL1E0  rf)P 


m 


The  only  simple 
and  effective 
Lightning  Arrester 
on  the  market. 


»,  r,  i  ;     IS    -ARCING 
LWA1 

kg  rse'steh 

V(-.>*  HGK0J55 
ET.ECYRIC4  K'F'G  CO. 
F;TT58UfiC.  PA. 
MT.RW.M  33.JAN.8  95. 

.  STVi  =  i;'..S70«l. 

-     -  '  


A.  C.  Line  Arrester. 


D.  C.  Line  Arrester. 


Westinghouse  Electric 

&  Manufacturing  Co. 


Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


June  23,   1900 
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Fort  Wayne  electric  works 


(INCORPORATED.) 


THE   "WOOD"   SYSTEMS   FOR   LIGHT 


4 

i 


AND    POWER. 


s 


No.  9B.  .25  Lights,  2  cdc  C    P  -   725  R.  P.  M. 


WE  MANUFACTURE 

-==  DYNAMOS  =- 

That  are    renowned  for  their  efficiency,   reliability,  simplicity,  superior  design,  con- 
struction  and  finish. 

ARC  MACHINES 

From     1     to     150    Lights,    2,000    C.   P.    Capacity. 

ALTERNATORS 

For    High    and    Low    Frequency. 

DIRECT-CURRENT  GENERATORS 

Belted    or    Direct-connected. 


■• 


ARC  LAMPS 


OPEN  AND   ENCLOSED,  FOR  SERIES,   CONSTANT-POTENTIAL,   DIRECT  OR  ALTERNATING 

CURRENT  CIRCUITS. 


"WOOD"   NEW   FOCUSING 
SERIES  ARC   LAMP. 

The  only  focusing  lamp  wherein  the  focus- 
ing and  lamp  mechanisms  are  entirely  distinct 
and    separate. 

No  weights,  chains  or  guides  to  focus  tne 
carbons. 

No  hissing  and  no  shadows.  Absolutely  new 
in  principle. 


The    accompanying    illustration     shows     the  t 

focusing     lamp     installed     with     a     style      "B"  •! 

cut-out. 

t; 

It    is    a    new     idea    for     interior    arc    lamp  | 

suspension    and    a    positive    and     absolute     cut-  | 
out. 

Style    "A"    can    be  supplied   in    any   length  £ 

to    meet    local   requirements.  | 


WRITE  FOR  OUR  BULLETINS— THEY  WILL  GIVE  YOU  DETAILS.     OUR   BOOK  OF 
ILLUSTRATIONS  SHOWS  WHAT  WE  MANUFACTURE. 


MAIN    OFFICE    AND   FACTORY: 


FORT  WAYNE, 


INDIANA. 


...........  i ........... . 
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sftosv 
PRINGS 

wfraic 


icturers  of 
United  Slates. 


F.  N.  MANROSS.  Forestville,  Conn. 


WHAT  WAVE  YOU  TO  MaKE? 
.    Pricea  Ren- 

SPIES  &  COMPANY, 

n    Buren  St   ,  Chic.'itiO,  III. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sherta,. 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


/ULCANIZED  FIBRE  CO., 


Wilmington.  Dal 


Established  1893.        lnuurpor*t«.d  1897. 

0.  C.  LITTLES  ELECTRIC 
PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  Injuro. 

la  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  itiorms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
£  end  for  Sample  Pl«:e  and  List  of  Jobber*. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  "is*uhs.v 


General  Incandescent  Arc  Light  Go. 

G  BRANCH  OFFICES   IN  ALL  LARCE  CITIES.  ■ 

573-578  First  Ave.,  Cor.  33d  St.,    NEW  YORK.  I 

Switches,  Motors,  Underground  Apparatus,  I 

Arc  tod  Incandescent  Lamps,  Rheostats,  Etc.,  Etc.  I 

■  &h&SB.S?B£F=..-        M4HTIN   I    INSIIII   IM  ■  ■ 


CHICAGO    OFF1CE- 
48  W.  JACKSON  BOULEVARD 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure   a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

1 23  Liberty  St.,  N.  Y.  City. 
Electrical  Instruments.  Automatic  Switches 

Arc  Lamps,  Special  Machinery. 
Agents  for  CHAS.  WIRT  &  CO., 

T.i.pbon..  us  oortt»fiui  Rheostats  and  Brushes. 


:■ 


GREENFIELD  FLEXIBLE  STEEL  ARMORED  CABLE. 
GREENFIELD  FLEXIBLE  STEEL  ARMORED  CONDUITS. 

These  products  represent  the  latest  and  most  radical  advance  in  the  art  of 

ELECTRICAL  WIRING. 

Their  use  reduces  the  installation  of  electric  conduits  to  an  absolute  simplicity. 

NO  KLBOWN  KK«M  IKKI>  KXTIKR  FI-K\IBII,ITY. 

We  offer  to  electrical  contractors  the  greatest  variety  of  conduits   and    appli- 
ances in  the  world. 
Scad  for  Bultet/a  03400.     Carrtipoadcac*  lav/ttd. 

SPRACil'jK  ELECTRIC  COMPANY, 

GENERAL  OFFICES.  527-531  West  34th  St..  NEW  YORK. 
CHICAGO:  Fisher  Building.  BOSTON:  275  Devonshire  Street. 


Roth  Motors  and  Generators. 


Spherical  Type, 

Pleasing  in  Design, 

Strongly  Built, 

High  Comme.cial  Efficiency, 

Open  and  Closed  Types, 

For  Floor,  Wall  or  Celling. 


SEND  FOR  DESCRIPTIVE  BULLETIN. 


Roth  Bbos.  &  Co., 


MANUFACTURERS, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL.,  It.  8.  A. 


1  Black  Diamond  File  Works! 

*<  OUB  UOODS  ABB  ON  SAJLE  IN  EVEBY   I,F,AI>I\«   HABOWARP.  L 
4l  NTOBE  IN  THE  UNITED  STATES  AND  CANADA.  \fr 

|  G.  &  H.  BARNETT  COMPANY,  | 

Jj  PHILADELPHIA,   PA.  , 


STURTEVANT  FANS 

. . FOR  .  . 

Mechanical  Draft. 


B.  F.  STURTEVANT  CO., 

BOSTON,  MASS. 

New  York.     Philadelphia.     Chicago.     London. 


per  Annum. 


Copyright,  1900,  by 
Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 


Vol.  XXVI. 


CHICAGO.  JUNE  30.  iooo. 


No.  26 


SI  MP  LEX.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

WESL"o  T,*Z,TNT'    Simplex  Electrical  Company, 

I  137  Monadnock  Block,  CHICAGO.  75-81    Cornhlll,  BOSTON,  MAS8. 


Electric    Heating 

AND  COOKING  APPLIANCES 

THE  SIMPLEX  ELECTRICAL  CO.  'ITs^c^: 


>kON/> 


1889— Paris  Exposition, 

Medal  for  Rubber  Insulation. 
1893— "World's  Fair, 
Medal  for  Bobber  Insulation. 


THE  STANDARD  FOB 

BIBBER  INSULATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


proof 


Wlllirtf  L.  Ctndee. 
H.  Dufint  Cheever, 


M.n.g,,,.     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins,  Secy. 


MORE 


'Crownlail  Bonds 


Arc  in    use  thrin   all   other   styles   oi  Rail   bonds  combined. 

Perfect — Electrically  and  Mechanically. 

VARIETY  OF  SHAPES  TO  MEET  ALL  REQUIREMENTS  OF  RAIL  BONDING. 

WASHBURN  &  MO  EN  Dept., 


Still  k  Wire  Co., 


The  Rookery.  CHICAGO.  ILL, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH   AND   FIRE   ALAPJ1    CABLES. 

All  Wires  are  tested  at  Factory.  JOSTE8BORO,  INB. 


2,000  IN  USE. 


Bipolar    and  Multipolar  Mo- 
tors from  Vi  to  50  horse  power. 
I  Dynamos  from  i0  lights  to  700. 

We  sell  or  rent.    Good  profits 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy.  Ohl*. 


Tl  IMULVI 

■^  FOR  ALL  PURPOSES. 

■       Scrap  and  Native  Platinum  Purchated. 
BAKKH  A  CO..  408-414  New  Jersey 

Railroad  Ave..  Newark,  S.  J. 
Mew  York  Office,  130  Liberty  Street 


flfESTIIN  Electrical  Inftnnnuit  Co., 

"^^•■jy      114-120  William  St., 

Weston  Standard  Portable  Direct  Reading 


Weston  Standard  Portable  Direct 
Beading  Voltmeter. 


114-120  William  St..  NEWARK,  N.  J.,  U.  S.  A. 

Voltmeters,  Milliioltneters,  Voltammeters, 
Ammeters,    Milliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Oittnmeters,  Portable  Galvanometers. 

Our  Portable  Instruments  are  recognized  as 
The  Standardise  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 

.unsurpassed  ip  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Berlin—  European    Weston    Electrical    Instru- 
ment Co.,  Riiterstrasse  No.  88. 

London—  Elliott  Bros..  Xo.  101  St.  Martins  Lane. 

Mention  the  Western  Electrician  when  writ- 
ing for  catalogues, 


Specialties  a  special 

v  ELECTROLYTIC. 


he (Jnited  States  Garbon  Company. 


-  ALTERNATING.  DIRECT.! 
ENCLOSED.    OPEN.] 


I' 1  U VA  U~M1»P^— ')  U     \J 

Cleveland."  Ohio.  U.  S.    A. 
MOT  IN   CARBON     TRU; 


"PHONO  -  ELECTRIC" 
WIRE  "lT's 


Tough. 


Telephone  Companies  fc 
Line  Wire. 

Also  for  DISTRIBUTING  WIRE. 


BRIDGEPORT  BRASS  CO 

19  Murray  St.,  NEW  YORK. 


WRITE  FOR  BvOKLET. 


Motor  Starting  Rheostats. 

Motor  Regulating-  Rheostats. 
Dynamo  Field  Rheostats. 
Theater  Dimmers. 

Special  Rheostats. 

IRON  CLAD  RESISTANCE  CO., 

Westfleld.  m.  J„  T.  S.  A. 


7Hjr1w^yZ(MjVud~irr 


Jueen  $c 

1012  Chestnut  St.,  Phila. 


Co., 


480  MONON  BLDG.,  CHICA80. 


Acme  Tooting  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ra 
FocusTubes,  Induction  Coils. 


[PHOENIX  GLASS  CO, 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
I    GLOBES,  SHADES,  Etc. 

>  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
'         LATEST  CATALOGUE. 

►  Pittsburgh.    New  York.    Chicago. 


Standard  Underground  CableCo. 


642  The  Rookery 
Chicago. 


Westlnghouse  Bldg. 
Pitt — 


56  Liberty  St.. 
tsburg.  New  York  City. 

Mills  Building,  San  Francisco. 


1225  Betz  Bldg., 
Philadelphia,  P*. 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  High  Grade  Robber  Covered  Wires  and  Cables. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
ES  AND   CABLES. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


HOLOPHANE  GLASS  CO, 


No.  I  Broadway, 

NEW  YORK,  N.  Y. 


Maofacturcrsof  COMPOUND  PRISM  GLOBES  AND  SHADES,  a«.r.Di«4ioji« 


'Maximum  Light,    Complete  Diffusion, 
Minimum  Glare." 

For  til  reeling  and  ditfimnp  alt  kinds-  of  light. 
Send  for  catalogues  and  pamphlets. 


PLATINUM 

We  nav  »is.<)»  per  ounce  for 

-     .     rolli  ■    by  rinuni  !'  ■    liu 

COLDSIWI ITH  BROS.,  S3  and  65  Washington  S<reet   Chico:: 
Refiners  anil  Assayers.  •  Works  S8lh  sno  Thron, 


WESTERN  ELECTRICIAN 


June  30,  1900- 


VERITAS  VINCIT. 


VERITAS  PREVALEBIT. 


J.  H.  BUNNELL  &  CO., 


ESTABLISHED   1878. 


INCORPORATED  1899. 


We  continue  to  Manufacture  the  HIGH  GRADE  of  TELEGRAPH  and   other  ELECTRICAL 
APPARATUS  which  have  earned  for  us  the  reputation  of 


INI 


We  own  the  GOOD-WILL,  NAME,  COPYRIGHTS,  TRADE  MARKS,  PATENT 
(No.  288881)  and  all  other  assets  of  the  old  firm  of  J.  H.  BUNNELL  &  CO., 
and  propose  to  maintain  our  rights  in  the  premises. 

ATTENTION  is  called  to  these  FACTS,   so   that   liability  may   not  be 
incurred  by  dealing  with  unauthorized  concerns. 


J.    H.    BUNNELL    &    OO 

MANUFACTURERS,  IMPORTERS  AND  DEALERS  IN 

Telegraph,  Telephone,  Railway  and  Electric  Lighting  Apparatus  and  Supplies, 
Instruments,  Batteries,  Insulated  Wires  and  Line  Equipment. 


NEAR  GENERAL  POST  OFFICE,  NEW    YORK. 

Catalogues  sent  free  on  application.  GET  OUR  SPECIAL  PRICES. 

Eastern  Agency  for  ORIENT  HICH-CRADE  INCANDESCENT  LAMPS. 

DIEHL  ELECTRIC  FANS. 


IN  USE  THROUGHOUT  THE  WORLD. 


Highest  Efficiency. 
For  all  Currants  except  Alter- 
nating. 
Ceiling  Fans. 
Electrolier  Fans. 
Column  Fans. 
Counter  Column  Fans. 
Electrolier  Column  Fans. 


Our  Ceiling  and  Electrolier  Fan 
Patents  sustained  by  U.  S.  Court 
Decision.  Use  or  sale  of  infringe- 
ments stopped  by  Injunction. 


Perfect  in  Mechanical  and 
Electrical  Construction. 

Desk  Fans. 

Bracket  Fans. 

Universal  Joint  Desk  Fans. 

Desk  Column  Fans. 

Also  builders  of  Direct-Cur- 
rent Dynamos  and  Motors. 


DIEHL  MANUFACTURING  CO. 


SHOW  ROOMS 


NEW  YORK,  561-563  Broadway. 
CHICA60, 192-194  Van  Bur.*  «. 
I0STQI,  128-132  Eatai  St. 
PHILADELPHIA,  W.  Irwin  Chiynay  i  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT.  N.  J. 


June  30,  1900 


WESTERN  ELECTRICIAN 


The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trads 
mark  "ELECTRA." 


•JNEQUALLEtJ  IN  QUALI 
AND    EFFICIE>ci 


^•STEADY 
-IANTM.IGHT. 


HUGO  REIS I NGER  "Broadway  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc   lamps   counts   for  but 
little   where    poor    carbons  are      <f><| 
used  in  lamps. 


The  Best-The  "NEW  STYLE" 

Receptacle  and  Attachment  Plug. 

The  latest  in  this  line  is  the- 
"NEW  STYLE"  made  by 

WM.  T,  PRINGLE,  1026  Filbert  Street,  PHILADELPHIA. 

Western  Representatives:  J.  B.  McKtague  Co.,  324  Dearborn  St.,  Chicago. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  new  style  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


&: 


■♦>♦♦♦♦♦♦♦♦♦♦♦♦ 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 


■**iituttit 

1 


HABIRSHAW. 


Authorized  Manufacturers  of  the 

ATTIX     F-|_eX  I  B  1_E    T  U  E 


wa 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Clenwood  Works, 

J.  W.  GODFREY,  Manager  Sales,  __    — _    __    __   ^  __    ^^  __  --. 

1 5  Cortlandt  Street,  N  EW  YORK.  ■      %Jf   W^m    t^L.   tSm  r*L  3d  ,      1^1    ■         w    • 

(10923) 
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AkTon  Smoking  Pipe  Co..  

American  Battery  Co ... .     

American  Dist.  Steam  Co.   

Amer.  Electric  Fuse  Co.  xii 
Amer.  El.  Specialty  Co. .  xxvi 
Amer.  El.  Teleph.  Co .... .  xvii 
American  Elec.  Works. ..  xlii 
Amer.  Reflt.  &  Ltg.  Co...  xxi 
Amer.  Steel  &  Wire  Co . .  i 

Arnold  El. Power  Sta.  Co.    xxil 

Bain,  Foree xviii 

Baker&Co i 

Ball  Engine  Co xxiii 

Barnes  Co.,  Wallace xxiii 

^BarnettCo.,  G.&H xxvi 

Becker  Bros xlii 

Belden-Larwill  Elec.    & 

Mfg.  Co xii 

Berthold  &  Jennings  ....        xi 

Besly  &  Co.,  Chas.  H xxvi 

Bisse'lCo.,  TheF xviii 

Blue  Ridge  Locust  Pin  Co.    xl 

Bossert  El.  Const.  Co xlii 

Bowers  Mfg.  Co 

Brady,  T.  H xi 

Bridgeport  Brass  Co i 

Buckeye  Electric  Co ix 

Bunnell  &  Co.,  J.  H ii 

Butler-Taylor  Co xvi 

Camp  Engineering  Co xlv 

Cary  Spring  Works xiii 

Central  Electric  Co v 

CentralMfg.  Co xi 

Central  Tel.  &  El.  Co....     

Chicago  &  Alton  R.  R...  xxili 

Chicago  Edison  Co lv 

Chic.  Fuse  Wire  &  Mf  .Co.     

Chic.  House  Wrecking  Co.  xv 

C.,M.  &St.  P.  R.  R xxi 


Chicago  Mica  Co iv 

Chicago  Motor  &  Dyn.  Co.  

Cleveland  Armature  Wks.  

Cling-Surface  Mfg.  Co..    xxiii 

Colorado  Lamp  Co xiii 

Couch  &  Seeley  Co 

Crocker- Wheeler  Co 

Cutler-Hammer  Mfg  Co..    xiii* 
Cutter  Elec.  &  Mfg.  Co....  

Dearborn  Drug  &  Ch.  Co.      xi 

Diamond  Meter  Co 

Diehl  Manufacturing  Co.        ii 
Dixon  Crucible  Co.,  Jos.    xxlii 

Eagle  Paint  &  Yr.  Wks. . .  xii 
Eastern  Elec.  Cable  Co. . . .  xiii 
Edison  Decorative  &  Min- 
iature Lamp  Dept xii 

Edison  Mfg.  Co xix 

El.  Eng.  Inst.  Corr.  Inst.   

Electric  Appliance  Co  —  xii 

Electric  Storage  Batt.  Co.  

Electrician  Pub.  Co x  x 

Emerson  El.  Mfg.  Co xii 

Ericsson  Telephone  Co. . .  i 

Eureka  Elec.  Co xvi 

FariesMfg.  Co xxvi 

Farr  Tel.  &  Con.  Sup.  Co.   xvii 

Federal  Battery  Co 

"For  Sale"  Advs xiv 

Ft.  Wayne  El.  Wks.,  Inc..  xxv 

Fowler,  John  H xi 

Franklin  Eng.  &  Elec.  Co.  

Fuller  Co.,  The xxvi 

Garl  Electric  Co xvi 

Garton-Daniels  Co vl 

General  Electric  Co vii 

General  Elec.  Repair  Co..    xiii 


Qen'l  Incandescent    Arc 

LlghtCo xxll 

General  Inc.  Lamp  Co....    

Gilchrist  Jar  Co xix 

Goldsmith  Bros i 

Gordon  Battery  Co xxvi 

Great  Western  Smelting 

ARenningCo xlii 

Gregory  Electric  Co xiv 

Hamlin,  Geo.  R xxi 

Hartwig  &  Miller 

Harvard  University 

Hazard  Manufacturing  Co.    xii 
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Hodge- Walsh  El.  Eng.  Co.xvili 
Holmes  Fibre-Graph.  Co.  xviii 

Holophane  Glass  Co i 

Holtzer-Cabot  Elec.  Co. ..   xlii 

Huebel  &  Manger xii 

Humphrey,  Henry  H xviii 
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&  Pin  Co xi 

Indiana  Rub.  &  Ins.  W.  Co.  i 
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Internat'l Cor.  Schools.  xix 

Iron  Clad  Resistance  Co .  i 

Jandus  Electric  Co viii 

Jeffrey  Mfg.  Co xxiii 

Johnston,  Thos.  J xlll 

Kans.  City  &  So.  Lum.  Co.     xl 

Kartavert  Mfg.  Co xxvi 

Keelyn  Tel.  Mfg.  Co xvill 

Kelley  &  Son,  Benj.  F...      xlv 


Kentucky  Electrical  Co. .     vii 

Klein  &  Son,  Mathias xi 

Kokomo  Tel.  &  EI.  M.Co.    xviii 
Kusel,  D.  A.,  Tel.  &  Elec. 
Mfg.  Co 

Leather  Preserv.  M.  Corp .   

Leavitt,  R.  H xi 

Leclanche  Battery  Co....     xiv 

Leffel  &  Co.,  James xxiii 

Lindsley  Brothers  Co xi 

Link-Belt  MachineryCo.       xii 
Little,  O.  C  P'ulley  Coat'g 

Co xxi 

Lombard  Water  Wh.G. Co.  

Manhattan  Elec.  Sup.  Co.  

Manross,  F.  N 

Marinette  Ir.  Wks.  M.  Co.    xxili 
Matthews  &  Bro.,  W.  N..       xv 

McDermid  Mfg.  Co xvii 

MclntireCo.,  The  C 

McLennan  &  Co.,  K xii 

McOuat,  Robert  L .  i  v,  xiv 

McRoy,  JohnT xii 

Meyrowitz,  E.  B 

Mianus  Electric  Co xviii 

Mica  Insulator  Co xii 

Miscellaneous  Advs xiv 

MononR.R xviii 

Mullins,  W.  H xxlii 

Munsell&Co.,  Eugene...     xii 

National  Carbon  Co  

National  India  Rubber  Co.  1 

Naugle,Holcomb&  Co —  xi 

New  York  Ins.  Wire  Co.  xxi 

Noblett,  E.J 

North  Electric  Co xix 

Northern  Elec  Mfg.  Co. . .  xi 


Northwestern  El.  Mfg.Co.    

OkoniteCo.,  The I 

Page  &Durand xiii 

PaisteCo.,  H.  T xviii 

Paragon  Fan  &  Motor  Co.   

Perrizo  &  Sons xi 

Peru  Elec.  Mfg.Co iii 

Phillips,  Eugene  F xiii 

Phillips  Ins'd  Wire  Co.. ..    xili 

Phoenix  Glass  Co i 

Phosphor-Bronze  S.  Co..  xxiii 
Pittsburg  &  L.  S.  Iron  Co.  xi 
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Queen  &  Co 

Reisinger,  Hugo ill 

R.  I.  Teleph.  &  Elec.  Co.    xvlll 
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Roche,  William xviii 

Rockwood  Sales  Dept..       xxv 

Roebling's  Sons  Co.,  J.  A.     

Roth  Bros.  &Co 

Sargent  &  Lundy 

Sawyer-Man  Elec.  Co xxiv 

Schureman  &  Hayden xiv 
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Shelby  Electric  Co 

Shultz  Belting  Co 
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Smith,  Philip xvii 
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Standard  Tel.  &  El.  Co..     xvi 
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BIG    STOCK    PEERLESS 


FANS 


INDIANAPOLIS. 

DESK,  CEILING  AND  BRACKET,  ANY  VOLTAGE,  ANY  CIRCUIT. 


INDIANA'S  LARGEST  SUPPLY  HOUSE. 
Robert   L-.  McOuat, 

Su  c  oesso  r  -to 

VARNEY     &     MoOUAT, 

Manufacturers  and  Jobbers  of 

Telephone  and  Electrical  Supplies, 

125  SOUTH  MERIDIAN  ST.,  INDIANAPOLIS,  IND. 


MICA — India  and  Amber,  all  Sizes  and  Patterns.- 

MICABOND — Plates,  Segments,  Rings,  Tubes,  Slots, 
Cloth,  Paper  and  Flexible. 

CHAMPION   CLOTH— Bond,  Ropes  and  Express 
Paper. 


TRADE    MARK 


CRYSTAL  UlSr  VARNISH. 


VERY  ELASTIC. 


HARD  FINISH. 


CHAMPION  INSULATING  PAINTS  (Blacks),     Four  Kinds. 
Also  Other  Insulating  Materials. 

Our  Careful  and  Persistent  Growth  is  Proof  of  the  Quality  of  our 
Insulations.     Prices  and  Quality  Guaranteed.     Write  Us. 

CHICAGO   MICA  CO., 

Main  Office  and  Factory,  VALPARAISO,  IND. 


Lundell  Fans 

Are  copied,  but  never  equaled.  They 
were  the  first  efficient  fans  manufactured 
and  are  still  the  standard.  They  grow 
in  popularity  as  their  would-be  competi- 
tors grow  in  number.  They  are  correct 
in  principle  of  design  and  each  part  is 
attended  to  by  an  expert,  so  that  they 
are  not  only  theoretically  but  mechan- 
ically perfect. 

These  fans  are  made  in  great  variety 
of  styles  and  sizes  and  include  desk  or 
portable,  wall  or  bracket,  column,  ceiling, ', 
suspended,  battery  and  alternating  fans.  ^ 

The  desk  fans  by  a  simple  arrange- 
ment can  be  used  to  great  advantage  as 
exhaust  fans. 

Ask  your  nearest  supply  house  for  the 
Lundell  fans  or  write  to  us. 

Correspondence  solicited  and  promptly 
attended  to. 


A 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:  527-531   West  34th  St.,  NEW  YORK. 
CHICAGO:  Fisher  Building.  BOSTON:  275  Devonshire  Street. 
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DIRECT-CURRENT 

DESKui 

CEILING 

FANS. 


Cut  of  12-Inch.  llO-V.  l>es!c  Fan,  Open  Field  Type  with 
polished  brass  hoods  and  field  coverings,  the  hand- 
somest and  most  efficient  Fan  on  the  market. 


Cut  of  16-inch  IV all  Fan,  same  finish  as  12-inch  and  having  a 
swivel,  joint.  By  simply  turning  a  handle  this  Fan  can  he  ad- 
justed to  blow  air  up,   down   or  on  either  side. 


THE  FOLLOWING  SUPPLY  HOUSES  ABE  AGENTS  FOB  PEERLESS  FANS: 


Stanley  &  Pat  terson.  33-34  Frankfort  St.,  SJew  York,  Si .  IT. 
Western  Electrical  Supply  Co.,  10-13  Xorth  9th  St.,  St.  Louis,  Mo. 
Illinois  Electric  Co..  339  Madison  St.,  Chicago,  111. 
Vallee  Bros.  &  Co.,  035  Arch  St.,  Philadelphia,  Fa. 
Frank  H.  Stewart  &  Co.,  35  Worth  7th  St.,  Philadelphia,  Pa. 
Electric  Supply  &  Mfg.  Co..  62  Pnblic  Square,  Cleveland,  Ohio. 
The  Devere  Electric  Co., 430  Plum  St.,  Cincinnati,  O. 
Donbleda  j  -  Hill  Electric  Co.,  535  Wood  St.,  Pittsburg.  Pa. 


9.  Julius  Andrae  &  Sons  Co.,  235  W.  Water  St., Milwaukee,  Wig. 

10.  H.  S.  Sands  El.  &  aifg.  Co..  1153  Market  Street,  Wheeling,  W.Y'a. 

11.  Electric  Supply  &  Const.  Co.,  80  E.  <*ay  St.,  Columbus,  ©. 
IS.  Varney  &  McOuat,  135  S.  Meridian  St.,  Indianapolis,  Ind. 

13.  W.  (i.  Xagel  &  Co.,  510  Adams  St.,  Toledo,  O. 

14.  Central  Electric  Co.,  134  So.  Jefferson  St.,  Peoria,  III. 

15.  Elect.  Sup.  &  Ens.  Co.,  311  Jefferson  Ave.,  Detroit,  Mich. 

16.  Stuart-Howland  Co.,  Ho.  283-385  Devonshire  St.,  Boston,  Mass.] 


THE  WARREN  ELECTRIC  &  SPECIALTY  CO.,  -  WARREN,  OHIO,  U,  S.  A. 

Manufacturers  PEERLESS  Direct-Current  Desk  and  Ceiling  Fan  Motors,  Transformers,  Incandescent  Lamps. 


J 


ELECTRICAL 

SUPPLIES 


Of  all  kinds  for  all  purposes  in  stock. 

NO  DELAY  IN  SHIPMENT 

Alternating  and  Direct  Current  Fan  Motors 
carried  in  stock  in  all  voltages.  Write  for 
our  new  and  reduced  prices. 


CENTRAL  ELECTRIC  CO., 

264=266=268=270  Fifth  Avenue,  CHICAGO. 
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Pole  Arrester  iron  cover,  ibvwlng  lul 
removed.  It  Is  necenaary  to  loosen  but 
ontthumU-crew  to  remove  lid.  Tills  Ar- 
rr-r->r  «f.iif>; ■  but  it  Ion.  complete. 


IT'S     A     BETTER     PROPOSITION 

to  pay  for  LIGHTNING  ARRESTERS  once,  than  to  pay  for 
repairs  continually,  and  explain  the  cause  of  burnouts  to  customers. 

Carton  Lightning  Arresters 

are  the  kind  you  can  depend  on,  and  if  you  use  plenty   of  them   on 
your  lines  you  won't  have  continual  trouble  during  storms. 

CATALOGUE     No.     24. 

GARTON-DANIELS  COMPANY,  Keokuk,  la.,  U.S.  A. 


Anchors(Tel.ATel.Pole). 

Smith,  Philip. 
Annunciator*. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  Lamps. 

Belden-Larwill  El.  4  Mf.  Co. 
Central  Electric  Co 
Kt.  Wayne  Elec.  Wfcs.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Jandus  ElecirlcCo. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Babbitt  Met'l  and  Solder. 
Gr.  Western  Sm.  and  Refg.Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Electric  Appliance  Co. 
Federal  Battery  Co. 
Gilchrist  Jar  Co, 
Gordon  Battery  Co. 
Leclanche  Battery  Co.,  The. 
Manhattan  Elec.  Supply  Co. 
National  Carbon  Co. 
Peru  Elec.  Mfg.  Co. 
Roche,  William. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Bella,  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Clioe-Surface  Mfg.  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Belting. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

Shultz  Belting  Co. 
Blowers. 

Fuller  Co.,  The 

Sturtevant  Co.,  B.  F 
Books, Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 
Burglar  Alarms. 

Huebel  A  Manger. 

Manhattan  Elec.  Supply  Co. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated Wires), Cop  per, Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

New  York  Ine.  Wire  Co. 

Simplei  Electrical  Co. 

Standard  Underground  C.Co. 

Western  Elect.  Supply  Co. 
Carbons,Polnts  A  Plates 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Speer  Carbon  Co. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co. 
Castings  (Iron.) 

Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit  Breakers. 

Cutter  Elec.  &  Mfg.  Co. 
Coal  A  Ashes  Handling 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Coating  for  Pulleys. 

Little,  O.C.,  Pulley  Coat'gCo. 
Colls  and  magnets. 

Northwestern  Elec.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 
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Compound. 

Dearborn  Drug  ACbem.Wks. 

Little.  O.C.,  Pulley  Coat'gCo. 

McLennan  &  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Sprague  Electric  Co. 

Western  Eiect.  Supply  Co. 
Connectors  and   Termi- 
nals (Patent). 

American  Elec.  Fuse  Co. 

MclntlreCo..  The  C. 
Construction  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors  and  Electric 

liight  Plants. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  £  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlngbouseElec.A  Mfg.Co. 

Copper  Wires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

Kans.  City  A  So.  Lum.  Co. 

Leavltt,  R.  H. 

Tennent  Insulator  Pin  Co. 

Texas  Arm  A  Pin  Co. 

Valentine-Clark  Co.,  The. 

Western  Elect.  Supply  Co. 
Cut-Outs  and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

McOuat,  Robert  L. 

Meyrowitz,  E.  B. 

Palste  Co..  H.  T. 

Siemens  A  Halske  ElectrlcCo. 
of  America. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 

Dimmers  (Theatre). 

Iron  Clad  Resistance  Co. 
Dynamon  and  Motors. 

Central  Electric  Co. 
Chicago  Motor  and  Dyn.  Co. 
Chicago  House  WrecklngCo. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  ElectrlcCo. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.Co. 
Matthews  &  Bro.,  W.  N. 
Northern  Elec.  Mfg.  Co. 
Roth  Bros.  A  Co. 
Schureman  A  Hayden. 
Siemens  A  Halske  Electric  Co. 

of  America. 
Sprague  Electric  Co. 


Star  Dynamo  Works. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elec.  Heating;  Devices. 

Simplex  Electrical  Co. 
Electric  Railways. 

Arnold  El.  Power  Station  Co. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Vehicles. 

Woods  Motor  Vehicle  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Arnold  El.  Power  Station  Co. 

Bain,  Foree. 

Crocker- Wheeler  Company. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Northern  Elec.  Mfg.  Co. 

Sargent  A  Lundy. 
Electrical  Instruments. 

American  El.  Specialty  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  ElectrlcCo. 

General  Inc.  Arc  Light  Co. 

Manhattan  Elec.  Supply  Co. 

Queen  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Electro- Plating  Mach'y. 

Besly  ACo.,Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,  ii  as. 

Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  ElectrlcCo. 

Crocker-Wheeler  Company. 

Diebl  Manufacturing  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

Fuller  Co.,  The. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Elec.  Co. 

Paragon  Fan  Motor  Co. 

Roth  Bros.  A  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Specialty Mfg-.  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses. 

American  Elec.  Fuse  Co. 

MclntlreCo.,  The  C. 
Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  ElectrlcCo. 

Chicago  Fuse  WireA  Mfg.Co. 

Electric  Appliance  Co. 

MclntlreCo.,  The  C. 

Western  Elect.  Supply  Co. 
Gas  Lighting.  Electric. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General    Elec.  Supplies. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 


Electric  Appliance  Co. 
General  Electric  Co. 
Hodge- Walsh  El.  Eng.  Co. 
Manhattan  Elec.  Supply  Co. 
McOuat.  Robert  L. 
Mtanus  Electric  Co. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Globes  and  Electrical 
G  las  sir  are. 

Holophane  Glass  Co. 
Phcenix  Glass  Co. 
Western  Elect.  Supply  Co. 

GoVnors,  Water  Wheel. 

Lombard  WaterWheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters  (Feed  Water). 

Kelley  &  Son,  Benj.  F. 
Heating  and  Ventilating 

Apparatus. 

Sturtevant  Co.,  B.  P. 
Holders,  Inc.  Lamp. 

Farles  Manufacturing  Co. 

Vought,  M.  I. 
Insulators   and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Eagle  Paint  A  Varnish  Wks, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Insulated  Wire  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec  Supply  Co. 

McOuat,  Robert  L. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co., The. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Insulated       Wires     and 
Cables— Magnet  Wires. 

American  Elec  Fuse  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Illinois  Insulated  Wire  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
McDermld  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Northwestern  Elec.  Mfg.  Co. 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elect.  Supply  Co. 
Junction  Boxes. 
Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Incandescent. 

Buckeye  Electric  Co. 
Central  ElectrlcCo. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A   Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
General  Electric  Ce. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Kentucky  Electrical  Co. 
Manhattan  Elec.  Supply  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  ElectrlcCo. 
Warren  Elec.  A  Specialty  Co. 
Western  Electric  Co, 
Western  Elec.  Supply  Co, 
Westlnghouse  El.  A  Mfg.  Co. 
Lightning  Arresters. 
American  Elec.  Fuse  Co. 


Butler-Taylor  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Garton- Daniels  Company. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Matblas. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Fort  Wayne  Elec.  Wrks.  Inc. 

General  Inc.  Arc  Light  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,   Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Siemens  A  Halske  Electric  Co. 
of  America. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors  —  See  Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  &  Sons,  Jas.  L. 
Patent  Attorneys. 

Hamlin,  Geo.  R. 

Johnston,  Thomas  J. 

Page  A  Durand. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Platinum     Bought     and 

Sold. 

Baker  A  Co. 

Goldsmith  Bros. 

Gt. West.  Sm.  and  ReflningCo. 
Poles. 

Bertbold  A  Jennings. 

Fowler,  John  H. 

Llndsley  Bros.  Co. 

Naugle,  Holcomb  A  Co. 

Perrizo  A  Sons. 

Pittsburg  &  L.  S.  Iron  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Peru  Elec.  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 
Pulleys, 

Link  Bolt  Machinery  Co. 

Rockwood  Sales  Dept. 

Smith  Co.,  S,  Morgan. 
Roil  Bonds. 

Amerlcnn  Steel  A  Wire  Co. 
Refiners. 

Gt.West.  Sm.  and  ReflningCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Re- Winding— Repairs. 

Becker  Bros. 
Chicago  Edison  Co. 
Cleveland  Armature  Works. 
General  Electrical  Repair  Co. 
Gregory  ElectrlcCo. 
Hodge-Walsh  Elec.  Eng.  Co. 
McOuat,  Robert  L. 
Schureman  A  Hayden. 
Stewart  Electrical  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Iron  Clad  Resistance  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Salt  (Battery). 

Federal  Battery  Co. 
Second-Hand  llach'y. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Matthews  A  Bro.,  W.  N. 

Schureman  A  Hayden. 

Stewart  Electrical  Co. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Manufacturing  Co. 


Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Oo. 

Electric  Storage  Battery  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material   and  Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

BissellCo.,  TheF. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Central  Tel.  A  Elec.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Holtzer-Cabot  Elec.  Co. 

Keelyn  Telephone  Mfg  Co. 

Kokomo  Tel  A  Ei.  Mfg.  Co. 

Kusel,  D.A..Tel.  A  El,  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

McDermld  Mfg.  Co. 

Mlanus  Electric  Co. 

North  Electric  Co. 

R  I.  Telephone  A  Elec  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M.Co 

Swedish-American  Tel.  Co. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathias. 
Tran  sfbrmers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  ElectrlcCo. 

Gregory  Electric  Co. 

Siemens  A  HalskeElectric  Co. 
of  America. 

Wagner  Elec.  Mfg.Co. 

Warren  Elec.  A  Specialty  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Turbine  AAVaterWhccIs. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Valle. 
Universities. 

Harvard  University. 

Worcester  Polyt.  Institute. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co 
Wire,  Bare. 

American  St€el  A  V  ire  Co. 

Besly  A  Co  ,  Chas   H. 

Central  ElectrlcCo. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 

Wood  work, Electrical. 

BissellCo.,  The  F". 

Noblett,  E.  J. 
X.Ray  Outfits, 

Queen  A  Co. 
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The  general  Electric  Company's 

Fan  Motors. 


Direct-Current  Motors  have  improved 
holders  with  rectangular  brushes.  For 
desks,  walls  and  ceilings,  12,  14,  16, 
24  and  58  inch  fans. 


Alternating-Current  Motors  have 
neither  commutators  nor  brushes. 
For  desks  and  walls,  12,  14  and  16 
inch  fans. 


All  have  strong  guards  with  two  outer  rings.    Different  styles  and   finishes.    Catalogue  on  application. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

SALES  OFFICES  IN  ALL  LARGE  CITIES.  CHICAGO  OFFICE,  MONADNOCK  BUILDING. 
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WE  MAKE  LAMPS, 

NOT  CLAIMS. 

LIBBY  GLASS, 
HIGHEST  GRADE  FILAMENT, 
INDIVIDUAL  EXHAUSTION. 


THE 

GUARANTEED 
KIND 


That  produces  a  pure 
white  light,  maintains 
both  candlepower  and 
efficiency  and  does  not 
blacken. 


16  c.p.,  barrel  lots,  17  cents  each;  special 
price  for  annual  contracts. 


KENTUCKY  ELECTRICAL  CO., 

Manufacturers, 

Owensboro,    Ky* 

JMO.  W.  BROOKS,  General  Western  Sa'es  Agent,  605  Plymouth  Bldg.,  Chicago,  ML 


NEW  TYPE  SUNBEAM. 


16  Candlepower,  220  Volts. 


SuperiorQuality 

Because... 

CARBON  FILAMENT, 
Purest  and  Host 
Uniform. 

VACUUM, 

More  Perfect. 

HATERIALS, 

Highest  Quality. 

WORKHANSHIP, 

Skilled  Labor  Em- 
ployed. 

TESTS, 

Carefully  Made. 


High  and  Low  Voltages  Equally  Efficient. 

WRITE  FOR  SAMPLE. 


WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

LONDON.  ANTWERP,  PARIS. 

Bridge  Chambers.  171  Queen  Victoria  3 1  Rue  Boudewytu.  48  Avenue  de  BrotluU. 

St.,  E.  C,  end  North  Woolwich,  B. 
51.  Paul,  ninn.,  American  Electric  Co.,  Northwestern  Ajents. 

ST.  LOUIS  OFFICE,  Security  Bulldlnf .  3T.  LOUIS,  MO. 
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Bowdle  Electric  Light  Co., 

S.  RING,  President. 
E.  E.  RING,  Secretary. 

Bowdle,  South  Dakota. 

THE   BUCKEYE   ELECTRIC  CO., 

Chicago,  III. 

Dear  Sirs:— Replying  to  your  letter,  will  say  that  we  have  used  several  different  kinds  of  lamps  and  found 

none  equal  to  those  we  bought  from  you.    They  give  entire  satisfaction  to  our  customers,  besides,  we  do  not 

have  to  be  trotting  around  every  night  or  two  replacing  burned-out  lamps,  as  one  barrel  of  yours  are  worth  two 

of  other  kinds. 

Respectfully  yours, 

BOWDLE   ELECTRIC  LIGHT  CO., 

S.  Ring,  President. 

We  do  not  claim  to  have  the  largest  lamp  factory  on  earth!  Nor  that  we  are  the 
oldest,  or  that  our  lamp  gives  800  to  1 ,000  hours'  individual  life,  or  is  abnormal 
in  any  one  particular.    We  avoid  freaks. 

We  do  make  good  lamps  that  are  worth  what  we  ask  for  them;  with  your  co-oper- 
ation we  can  prove  this. 

We  carry  a  large  stock  of  standard  voltages  and  candlepowers  at  our  Chicago  store- 
room, so  that  prompt  shipment  may  be  depended  upon.  Catalogue  and  price  list 
on  application.  

The  Buckeye  Electric  Co., 


FACTORY: 

Cleveland,    - 

NEW  YORK: 

I  I  Broadway. 


Ohio. 


CHICAGO  OFFICE: 
1537    Monadnock    Building. 


PHILADELPHIA: 

445  Bourse  Bldg. 


BOSTON: 
C.  S.'Knowles,  7  Arch  St. 
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SIEMENS  &  HALSKE 
ELECTRIC  CO. 


OF  AMERICA 


NERAL  OFFICES-CHICAGO 


ELECTRICAL 

APPARATUS, 

Railway,  Lighting,  Power  Transmission. 


IMPROVED  DUNCAN  INTEGRATING  WATTMETERS. 

Many  thousands  of  these  Wattmeters  are  in  daily  use.  Our 
sales  are  increasing.  All  electrical  instruments  should  be  perfect 
and  register  accurately.  The  large  use  of  and  increasing  demand 
for  our  meters  indicate  that  they  meet  these  important  require- 
ments. 

DISTRICT     OFFICES: 


Boston.       Chicago.       Cincinnati.       Denver. 

New  York.       Philadelphia.       St.  Louis.       San  Francisco. 
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Dearborn 


Drug    and     Chemical     Works, 
Laboratories— Water    Chemists. 
Vegetable    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


Telephone 

Electric  Light 

Trolley 

ST.   LOUIS,  MO., 

Century  Bldg. 
DULUTH.  MINN., 
203  Palladlo  Bldg. 


POLES 

Naugle,Holcomb&Co., 

OLD  COLONY  BLDG.,  CKICA00. 


Railway  Ties, 
Fence  Posts, 

Railroad 

Contractors. 

DETROIT.  MICH.. 

Wayne  Co.  Bank  Bldg. 

ESCANABA,  MICH. 

MASONVILLE,  MICH. 


POLES 


W.  C.  STERLING  &  SON, 


TIES. 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE.  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


TUT    I  ADPCCT    ANn    DL7CT    ^  the  world  Is  claimed  of  the 

IHt  LAHlitai  AHU  Bt5l  TEXAS  ARM  &  PIN  GO.,  Beaumont,  Tex. 

Manufacturers  of  wooden  electrical  line  material. 
We  make   the   Z>«"WRY  ARM.       Write  for  prices. 
BUCKNER-SAUNDERS  LUMBER  CO.,  Monadnock  Block,    Chicago,  III.,  are  our 
authorized  representatives  in  any  particular. 


CEDAR    POLES 

SO   TT.  to     100  FT.     A      SPECIALTY 
P.L,  NCc&   rB  RIOOE  eTr,MaBJ  RS 

JOHN  H. FOWLER     no'c6WcRoBLDG 


BLUE  RIDGE  LOCUST  PIN  CO. 


HARVEY  M.  DICKSON,  Gen.  Mgr. 


ASHEVILLE,   N.  C 


M  A  N  U  FACTURERS     OF. . 


LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  60,000  per  day.  Write  forprices  on  pin  and  bracket  specialties 


Cedar  Poles 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  Chicago. 

Yards:  Plnconning,  Mich.  Green  Bay,  Wis.  New  London,  Wis. 


CEDAR  POLES 

LINDSLEV    BROTHERS    COMPANY 

MCNOMINrE.  MICH,    ajvd      PORTLAND,  OBESON. 
WHOLESALE  PRODUCERS 

50-FOOT   TO   80-FOOT    POLES   OUR  SPECIALTY 


CEDAR   POLES. 

We  have  the  Following  Stock  in  Yard  for  Prompt  Shipment: 


18 
18 
20 
20 
20 
20 
25 
25 
25 


NO.  PCS. 
...  200 
...1,048 
...  398 
...4.481 
...3.474 
...1.234 
...  127 
...7,050 
...6,000 
...3,000 


SIZE. 

5  inches,  30  feet. 
8      "        30    "     . 


35 
35 
40 
40 
40 
45 
50 
50 


NO.  PCS. 
...1,534 
...  120 
...1,000 
...  147 
. . .  300 
..  1,000 
...  44 
...  343 
...  200 
8 


SIZE.  NO.  PCS 

»  inches,  56  feet 32 


55 
55 
60 
60 
60 
65 
65 
70 


.124 
1 
13 
36 
1 
3 
5 
1 


Write  for  Special  Delivered  Prices  on  this  Stock. 


C.H.WORCESTER  &  CO.,  Koss,  Mich. 

MANUFACTURERS  OF  CEDAR  PRODUCTS. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BU1LDINC,  ST.  LOUI8. 


Indianapolis  An,  Bracket  &  Pin  Co,, 

Successors  to  J.  B.  MAGERS, 


MANUFACTURERS  OF 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office,  12S  S.  Meridian  St.,     INDIANAPOLIS,  IND. 
FACTORY,  JAMESTOWN,  IND. 


The 


Brady  Mast  Arms. 

T.  H.  Brady,  New  Britain,  Conn,  U.S.A. 

Manufacturer  of  Mast  Arms, Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
W  orn .—  Catalogue  and  Prices  fur- 
nished on  application. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Blag .,      .      CHICAGO 


\A/hi*< 


Ced; 


I 


AND  STREET  RAILWAY  TIES. 

Z28SS£££  PEBBIZO  &  SOXS,  Daggett.  Mich. 


IPaI&aWm^  (WvcVXu/<to  §>A\\yWv«rV  afjVtfW  Of. 


OAK  PINS  AND  BRACKETS. 


PAINTED 
SACKED   AND 
CRATED. 


Manufacturers  for  Wholesale  Trade. 


Prompt  -Shipments. 


Car  Orders  Solicited. 


Kansas  City  &  Southern  Lumber  Co., 

SPRINGFIELD,    MO. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Manufacturers  and  Dealers  In 

Yellow  Pine  Cross  Arms,  Locust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 


Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity. 


-WHITE  US. 


The  Tennent  Insulator  Pin  Go. 

MANUFACTURERS 

LOCUST  and  OAK  PINS  and 
BRACKETS, 

POLES  and  TIES, 
Terra  Alta,  W.  Virginia. 


R.  H.  LEAVITT, 


MANTJFACTlTBEB  OP 


Telephone  Cross-Arms,  Brackets 

AND    PINS. 

Write  for  Special  Prices.     CAPRON,  ILL. 


ELECTRICAL  BOOKS. 

All    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 

Suite  510  Marquette,  CHICAGO. 


KLEIN'S 


CLIMBER'S 
LINEMEN'S  TOOLS 

Catalogue  Free.  49- Send  for  ose. 

Mathias  Klein  &  Son. 

67-89  W.  VAN  BUREN  STREET.  CHICAGO,  ILL 


NORTHERN  ELECTRICAL  MANUFACTURING  CO.  ■msM.  wis. 


GENERATORS 
MOTORS  -  ■  ■ 


1-2  K.  W.  to  150  K.  W.,  Belted  and  Direct-Connected  Type. 
Spherical.    Steel.    Invertible.    Multipolar. 
1-2  H.  P.  to  150  H.  P.,  Belted  and  Direct-Connected  Type. 
FACTORY  EQUIPMENTS  A  SPECIALTY. 


nrrinrr  i  Nortfiern  Engineering  Co.,   The  Northwest  Eng'g  Co.,    E.  &  W.  Electrical  Appliance  Co.,    Machinery  &  Electrical  Co.,  Chicago— Northern  Electrical  Mfg.  Co.    B— R.  Electric  Co. 
OFFICES  i  39  Cortlandt  St.,  New\ork. 


St.  Paul,  Minn. 


San  Francisco;  Cal.  Los  Angeles,  Cal. 

Northwest  Electric  Engineering  Co.,  Portland,  Ore. 


939-940  Monadnock. 


Kansas  City,  Mo. 
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Fan  Motors-Not  to  Sell. 


DAYTON  FAN  MOTORS  are  not  made  for  the  mere  sake 
of  selling  them  —  We  expect  our  customers  to  use  them  this  year 
and  next  and  many  more — they  will  stand  the  wear  and  tear.  Day- 
ton Fan  Motors  are  properly  made,  each  part  being  a  perfect 
piece  designed  to  stand  the  maximum  strain  wiih  a  minimum  amount 
of  wear.  The  proposition  is  up  to  you.  You  get  dollar  for  dollar 
when  you  buy  Dayton  Motors.     Think  it  over. 

SEND  FOR  CATALOGUE.     SEND  FOR  LATEST  PRICES. 

ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL  SUPPLIES, 

92  and  94  West  Van  Buren  Street,  CHICAGO. 


Fuses.     Fuse  Blocks. 


No.  86.    Lightning  Arrester. 


AMERICAN  ELECTRIC  FUSE  CO., 

345-347  S.  C4N1L  ST.,  CHICAGO,  ILL. 


INDIA    O.   AMBEH 


IN   ANY   SHAPE   OR   PATTERN. 


EMPIRE  A   MIC 

INSULATED       ,jj|&        COMPOUND 

Cloths  and  Ripftrs.        ,'J|j'ri  uneoualcii. 

EulLMicMiinsell&Co.1'  Mica  Insulator  Co. 

2IStv.ifarM.NpH  York  A-  Cllicnifo,  1171.1kf.Si. 


,N\>A.H,4//. 


A  COMMUTATOR  NECESSITY! 


50  CENTS  PER  STICK.      $5.00  PER  DOZEN. 


Upon  Receipt  of  this  COUPON  we  will 
Send  FREE.  SampU  Stick. 


Name  . . 
Address  . 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  commutator  In 
good  coodltlon  and  PREVENT  CUTTING. 

ABSOLUTELY  WILL  NOT  GUM 
THE  BRUSHES 

It  will  put  that  high  gloss  on  the  commu- 
tator you  have  so  long  sought  after. 
For  Sale  by  all  Supply  Houses,  or 

k.  Mclennan  &  Co., 

Sole  Manufacturers. 

909  Title  and  Trust  Bldg.,      CHICAGO,  ILL. 


l^r"o  nr%  p"fc     Shipments. 

DESK  AND  CEILING  FANS,  1900  MODELS. 

Send  for  Catalogue  2  I  IO. 

THE  EMERSON  ELECTRIC  MFG.  CO., 


OTnln  oiii    e  and  Factory, 
NT.  Li»lilfe».  MO. 


*■  astern  oilier-  »n<1  1*  at  ehon>c, 
130  Liberty  St.,  MEW  YORK.  CITY. 


EAGLE 


INSULATING 
VARNISH. 


Best  made,  light  col- 
ored, remains  elastic. 
Send  for  sample  and 
be  convinced. 


Eagle  Paint  &  Varnish  Works, 

PITTSBURC,  PA. 


HAZARD  MANUFACTURING  CO., 

Wires  and  Gables. 

MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

New  York  Office,  Chicago  Office, 

60  Dey  St.  1201-2  Marquette  Bldg 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


General  Office  and  Works, 
Wllkesbarre,  Pa. 


The  General  Electric  Company 

Has  designed  a  special  X-Ray  Tube  for  use  with 
Static  Machines  or  Heavy  Discharge  Coils,  used  in 
conjunction  with  the  Wehnelt  Interrupter. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
I.A.Mr  DEPARTMENT, 

Harrison,  X.  J. 


The  Worcester  Polytechnic  Institute, 

W0RCE8TER,  MASS. 

T.  C.  Mendenhall,  Ph.  D.,  LL.  D.,  President. 
Courses  of  study  In  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General 
Science.  New  and  extensive  laboratories  in 
Engineering,  Electricity,  Physics  and  Genera] 
ana  Industrial  Chemistry.  Special  facilities  in 
Steam  and  Hydraulics.  200-page  catalogue, 
showing  positions  filled  by  graduates,  oiailed  free. 
Address  J.  K.  MARSHALL,  Registrar. 


F  BELL. 

IT  PAYS 
TO  USE 
THE  BEST. 

HUEBEL  &  MANGER, 


286  GRArtAM  STREET, 


BROOKLYN,  N    Y. 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING,    PULLEYS, 

CLUTCHES,   PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK-BELT    MACHINERY    CO., 

Engineers,    Founders.   Machinists. 
CHICAGO,  U.  S.  A. 


i/nJJb  cU 

ULuaMA 


JOHN   T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


IT'S  AN  OPEN  QUESTION 


As   to   which    Arc    Lamp  is 
the  Best. 

Superior  points  of 

THE 
"BELDEN"  SYSTEM 

have  convinced  others — 

Investigation  might  con- 
vince you. 

Will  you  read  our  catalog, 
which  tells  what  an  Arc 
Lamp  should  be  and  what 
the  Belden  is? 


Belden-Larwill  Electric  & 
Mfg.  Co.; 

FT.  WAYNE,  IND. 


June  30.   1900 


WESTERN  ELECTRICIAN 


FRANK  N.  PHILLIPS,  PnxaiDXNT. 
•  -   H.  WAQENBEIL,  TftCABUMC*. 


EUGENE  F.   PHILLIPS, 

GCNCB  AL   MANAGER. 


C.  ROWLAND  PHILLIPS,  Vicc-Pnca. 
C.  R.  REHINOTON,  JR.,  Gee. 


ELECTRICAL  WORKS, 

PROVTDEA'CE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stohk,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donahoe,  241  Madison  St. 
Montreal  Branch, Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,    R.  I. 


THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 
S+randed  and  Flex- 
ible Wire  and 
Cables  with 
CI.  ik-slnsulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  anJ  desirable  wire  in  ev.ry  respect." 

The  Clark  wire  has  been  before  ihe  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  "We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shali  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAKK,  Treas.  and  Gen'l  manager. 
HERBERT  n.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS, 


P 


ATEIMTS. 

PAGE  &  OURAND, 

SOLICITORS  OF  AMERICAN  AND 

FOREIGN  PATENTS. 

Adams   Ex.  Bldg.,  185  Dearborn  St., 

CHICAGO,  ILL. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


CG\_'  Te1,  3346  3Sth  st- 


CARY  SPRING  WORKS,    77       ^, 

240  and  242  West  29th  St. ,  >M  Kg 

New  York  City.  ■  / (  |£j& 


J  WIRE   and   SPRINGS 


%#  BJ  »--!  *    llf ll,     or  your  money  back  when  you  buy  a  C  ife  H  Rheostat. 

iQlJr  fnOllBV  S  VwUrTlt  3,nnu>uu]dard  motor  starters  and  motor  speed  resfii- 
■*»*■■     ""'■■W|     **    ■  ■■*■■■■    lators  constantly  in  stock  from  which   we  can   make 

immediate  shipment.     Keliable:  firepoof:  approved    by  lire  underwriters.    Send   for  illustrated 

catalogue  \V  and  discount  sheet. 

THE   CUTLER-HAMMER    MFC.    CO., 

MILWAUKEE,  WIS.    NEW  YORK  OFFICE,    136  LIBERTY  STREET. 

We    are   the  larsest  and    oldest   exclusive    manufacturers    of    Khe^tats    in   the  world. 


The  Bossert  Electric  Construction  Co 

0 MANUFACTURERS  OF 0 

STEEL.  OUTLET  AM)  JUNCTION  BOXF.K, 
SWITCHBOARDS,    PAJfEL    BOARDS,    SWITCRKCt,  Kff^Qb 

UTIOA,     NEW     YORK. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow -Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


ER 


BECKLBc 
rotHEKO 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 

Dynamos 
and 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 


REPAIRS 


for  everything  elec- 


triCril, 


incSI .:  National  Electric  Company's  Machines. 


:VKli 


MANUFACTURERS 


PAFBITT  WHAL,  BAR.  WIRE  SOLDER 
PIG  LEAD.  INGOT  COPPER.  SPELTER,  ET<\ 

GREAT  WESTERN  SMELT  NG  AND  REFINING  CO.,  Clicago 


\A^I 


8RSNG. 


The  satisfactory  kind  that  brings  your  second  order. 

Armatures,  transformers  and  fields  rewound.      Commutators  refilled.     Machine 
rebuilt.     All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL   REPAIR   CO., 

L.  D.  Telephone,  Main  5  1 1  4. 


141  S.  Clinton  Street,  CHICAGO. 


WAIITTn    FOR  SPOT  CASH 

Wm    §M^W  I    BURNED    OUT   INCANDESCENT    LAMPS    AND    BASES. 

■  ■    ^»B*     I      ■■  Wm  Fi-hi^m  Paid  ami  Highesl  Prk-es  RuaraulPed. 

CEO.  F.  SCHWALM   CO.,       -      HARRISON,  N.  J. 


The   Colorado   Incandescent   i-ampr 

Coiled  Filament.     Even  Distribution  of  Light.     Full  Rated  Candle  Power.      Exact  Efficiency  Ordered. 
Long  Life.    Low  in  First  Cost,  Cheapest  in  the  Aggregate.    Send  for  Price  List 

THE    COLORADO    LAMP    CO.,    Denver,  Colo. 


GREENFIELD  FLEXIBLE  STEEL  ARMORED  CABLE.  ': 

GREENFIELD  FLEXIBLE  STEEL  ARMORED  CONDUITS.  J 

Tbe^e  products  represent  the  latest  and  most  radical  advance  in  the  ari  of  f 

ELECTRICAL  WIRING.  £ 

Their  use  reduces  the  installation  of  electric  condu"ta  to  an  absolute  simplicity.  mm 


NO  KLBOffS  REQUIRE  l>. 


ENTIRE  FLEXIBILITY. 


We  offer  to  electrical  contractors  the  greatest  variety  of  conduits   and    appli-  % 

ances  in  the  world.  5" 

Send  for  Bulletin  03400.    Correspondence  Invited.  J 

SPRAGUR  ELECTRIC  COMPANY,  j- 

GENERAL  OFFICES,  527-531  West  34th  St.,  NEW  YORK.  V 

CHIC'GO:  Fisher  Building.                                                    BOSTON:  275  Devonshire  Street.  V 

■■.V.V.VdVAV.W.V.V.V.V.V.V.'AV.V.V.V/.V.W^.V.'AVW 


BIG    STOCK 

IN 

CHICAGO! 

DIRECT-CURRENT 
HOLTZER-CABOT 

FANS 

110  AND  500  VOLTS, 
LAMINATED  FIELDS, 
CARBON  BRUSHES, 
SELF-OILING  BEARINGS. 

These  Fans  Made 

IN   BOTH 

Desk  ana  Bracket  Stylis. 

SEND  FOR  CATALOG 
OF  FULL  LINE  OFIaHS. 

HOLTZER-CABOT  ELEC.  CO., 

397  Dearborn  St.,  CHICAGO,  ILL. 
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WANTED. 

:  c-llgbt   plant 

preferred,  or 

■ 

:  ilner} . 

W.  A.  tOTTOX. 


POSITION  WANTED 

Street-  Electric* 

any,  by 
tent,  re- 

; 
I 

nagei      ;  ■  ■  - ' 

I 

■ 

WANTED. 

Electrical  instrument  makers  wanted. 
Good,  steady  men  on  ammeter  and  volt- 
meter work.  Only  good  men  need  apply. 
Apply 

42  CENTER  ST.,  Lynn,  Mass 


WE 

BUY 

AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

eso  Wash 

NCTON    ST. 

NEWARK,    N.    J. 

WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
high-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

1 8  South  Canal  Street,  Chicago,  III. 

FOR  SALE. 

Insulator  Tin  Factory,  situated  on  main  line  of 
the  B.  &  0.  K.  K  Gjpod  freight  rates  both  east 
and  west.  Unlimited  supply  of  locust  and  oak 
timber,  which  can  be  bought  cheap,  delivered  to 
factory.  Plenty  of  orders,  good  profits  and  a 
nice  business  for  smalt  capital.  T.,  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED. 

Four  Incandescent  lump  salesmen  who  have 
ed  H  -    e,  3taUn§  •  i  perlence 

and  territory  covered,  to  the 

SHELBY  ELECTRIC  COMPANY.  Shelby.  0. 

WANTED. 

At  once,  foreman  of    .  ence  for  ■vhiil- 

.'.  I  rt  men  t  of  factory  prod  11  c  1 ag  la  rgedlrect- 
curreni  dynamos  and  motors.    Good  salary  for 
tbe  proper  person.    Address  "FOREMAN."  care 
of  Western  Electrician. 610  Marquette  Building, 
III. 


WANTED. 

At  once  foreman  of  wide  experience  for  ma- 
shop  of  factory  producing  large  dlrect- 
currenl  dynamos  and  motors.  Good  salary  for 
the  proper  person.  Address  "XXX,"  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago,  111. 


WANTED. 

Young  man  wants  position  as  electrical  sales- 
man. Seven  years'  experience,  Best  references. 
Thoroughly  understands  the  business  and  can 
sell  tbe  goods.  Address  "SALESMAN,"'  care 
Western  Electrician,  01O  Marquette  Building, 
Chicago, 

FOR  SALE. 

Electrical  supply  store,  with  small  stock  of 
new  goods  and  a  good  cash  business.  Best 
location  In  the  country.  Death  the  cause  of 
offering  at  a  bargain,  if  sold  at  once.  Write  at 
once  to  "SUPPLY,"  care  Western  Electrician, 
510  Marquette  Building,  Chicago. 


City  of  Jefferson,  June  18,  1900, 
The  City  Council  of  the  City  of  Jeffer- 
son invites  proposals  for  lighting  the 
streets  of  the  city  with  sixty  1,200- 
candlepower  Arc  Lights,  for  a  term  of 
eight  years,  every  night  and  all  night. 
A  map  of  the  city  showing  desired 
location  of  lights,  distances,  etc.,  can  be 
bad  of  the  Chairman  of  Lighting  Com- 
mittee, to  whom  application  should  be 
made  for  further  particulars.  Bids  will 
be  received  up  to  eight  o'clock  P.  M., 
July  23,  1900,  at  the  City  Hall  of  the  City 
of  Jefferson,  Mo.,  and  then  and  there 
publicly  opened. 

The  City  Council  of  Ihe  City  of  Jeffer- 
son invites  proposals  for  furnishing  and 
erecting  an  electric-lighting  plant  in  and 
for  the  City  of  Jefferson,  having  a  capacity 
of  100  Arc  Lights  of  1,200  candlepower  and 
2,000  Incandescent  Lights  of  16  candle- 
power,  the  city  to  furnish  real  estate  and 
building,  payment  for  the  plant  to  be 
made  in  ten  or  more  equal  and  annual 
payments.  Plans  and  specifications  may 
be  had  of  the  Chairman  of  the  Lighting 
Committee,  to  whom  application  should  be 
made  for  further  particulars.  Bids  will 
be  received  up  to  eight  o'clock  P.  M., 
July  23,  1900,  at  the  City  Hall  of  the  City 
of  Jefferson,  and  then  and  there  publicly 
opened.  William  Brandhorst, 

Chairman  Lighting  Committee. 


The   Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


DYNAMOS  AND  MOTORS. 


ALL  IN  STOCK  FOR 
IMMEDIATE    DELIVERY. 


110  VOLT  DYNAMOS. 

35  light  Glbbs  M.  P. 

50  light  0.  &  C. 

75  light  National. 
100  light  Crocker-Wheeler. 
175  light  Bernard. 
175  light  T  -H. 
300  light  United  States. 
400  light  Edison. 
550  light  Eddy  M.  P. 


550  light  Edison. 
800  light  Edison. 
650  light  T.-H.  Alternator. 

220  VOLT  MOTORS. 
H  h.  p.  Sprague. 
H  h.  p.  Crocker- Wheeler. 

1  h.  p.  Sprague. 

1  h.  p.  Rockford. 
ai  h.  p.  Eddy. 


All  machines  guaranteed  to  be  In  good  operative  condition. 
RELIABLE  REPAIR  WORK. 


'a  h.  p.  C.  &  C. 

3  h.  p.  Connecticut. 

3  h.  p.  Keystone. 

5h.  p.  T.-H. 

5  h.  p.  La  Roche. 
7lA  h.  p.  Excelsior. 
10  h.  p.  Lloyd. 
15  h.  p.  Perrett. 
20  h.  p.  Eddy. 
30  h.  p.  Edison. 


60  h.  p.  T.-H. 

500  VOLT  MOTORS. 

1  h.  p.  T.-H. 

1  h.  p.  Crocker-Wheeler. 

3h.  p.  Am.  Engine  Co.  M.  P. 
10  h.  p.  T.-H. 
17'/,  h.  p.  Glbbs  M.  P. 
30  h.  p.  E.dison. 
60  h.  p.  Edison. 


110  VOLT  MOTORS. 

3  h.  p.  C.  &  C. 

G  h.  p.  National. 

lYz  h.  p.  Crocker- Wheeler. 
13  h.  p.  Bernard. 
12  h.  p.  T.-H. 
20  h.  p.  U.  S. 
30  h.  p.  Edison. 
35  h.  p.  Edison. 


SCHUREMAN  &  HAYDEN,  140  S.  CLINTON  ST.,  CHICAGO  ILL. 


REPAIRS 


EVERYTHING    ELECTRICAL 

WRITE     US 

Robt.L.McOuat, 

INDIANAPOLIS  JND. 


REPAIRS 


.  no-Volt  Incandescent  Dynamos. 

1     12-llght  Edison.  %  M.  P. 
1     28-llght  C.  &  C.,  self-oiler. 
1      35-Ught  Duplex,  75,  self-oiler. 
1     35-llght  Westlnghouse,    self-oiler. 
1     36-Ilght  Bernard,  self-oiler. 
1     50-llght  Hawkeye,  self-oiler. 
1     50-llght  Bain,  self-oiler. 

1  50-llght  Card,  self-oiler. 

2  90-llght  Westlnghouse. 
1    160-llght  Rockford. 

I    200-llgbt  Howard. 

1    250-light  Commercial,   comp.,   self-oiler. 

1    260-light  National,  comp.,  self-oiler. 

1    270-llght  T.-H.,  comp.,  self-oiler. 

1    300-llght  Elckmeyer. 

1  340-llght  Eddy,  self-oiler,  compound. 

2  350-light  Hawkeye,   comp.    wound. 

1    350-llght  National,   self-oiler,   compound. 

1    3S0-llght  Edison,  20  K.  W.,  self-oiler. 

1    360-Ilght  Rockford,  self-oiler,  compound. 

1    450-llght  Edison,  25  K.  W.,  self-oiler. 

1    400-tlght  Wood,  M.  P.,  self-oiler. 

1    450-llght  Rockford,  self-oiler. 

1    540-llght  Edison,  30  K.  W.,  oil  cup. 

4  640-lignt  Edison,  30  K.  W.,  self-oilers, 
compound. 

1  640-llght  Westlnghouse,  8-pole,  slow-speed, 
30  K.  W.,  self-oiler,  new. 

1  600-llght  E.  A  C  slow  speed,  M.  P.,  self- 
oiler,  compound. 

1  600-llght  Elckmeyer. 

2  700-llght  Siemens  &  Halske,  40  K.  W.,  M. 

P.,  slow  speed. 
2    700-llght  Westlnghouse.        10-pole,        slow 

speed,    40    K.    W.,    self-oilers, 

new. 
1    800-llght  Rockford.  sr-lf-ollcr,  new  arm't. 
i    800-llglit  Edison,  45  K.  w.,  self-oilers. 
I  1360-llght  Wucldell-Enz,    SO   K.    W.,    M.    r., 

for  direct  connection. 

BOOSTER  SET. 

1  Siemens  &  Halske.  multipolar  Ironclad 
type  booster  set,  for  raising  275  amperes, 
26  volts  or  less;  motor,  90  amperes,  110 
volts;  generator,  275  amperes,  26  volts. 

500-Volt  Generators. 

1    45  K.  W.  Edison,  compound,  seif-oller. 
1  ISO  K.  W.  Detroit.  M.  P.,  compound,  seif- 
oller. 

DIRECT-CONNECTED  RAILWAY 
GENERATORS 
1  100  H.  P.,  600-volt     Westlnghouse,      Kodak 
set    Westlnghouse   generator  and    West- 
lnghouse comp.  engine,  14x21x14,  all  com- 
plete,  fine. 


REGORYJ 

ELECTRIC  co. 

54-62  S.  CLINTON  ST.  CHICAGO. 


Alternating  Generators. 

1   350-llght  Thomson-Hooston,   A.  IS. 

1    600-llght  Bain,   30  K.  W.,   self-oiler,  new 

toothed  armature. 
1    600-llght  Thomson-Houston,  A.  6,  30  K.  W. 

1  600-light  Thomson-Houston,     30     K.     W., 

two-phase,  1100  volts. 

2  650-llght  Thomson-Houston,  A.  35,  s.  o. 
2    750-llght  Westlnghouse,  37%  K.  W. 

1  900-llght  60-cycle  Westlnghouse,  45  K.  W., 
seif-oller,  toothed  armature, 
compound  wound. 

1  1000-llght  Wood,  50  K.  W.,  self-oiler, 
toothed  armature. 

1  1200-llght  Westlnghouse,  60  K.  W.,  seif- 
oller,  toothed  armature. 

1  1400-llght  Westlnghouse,  70  K.  W. 

2  6000-llght  Westlnghouse,  300  K.  W.,  toothed 

armature,      composite     wound, 
self-oilers,  outboard  bearings. 
1  6000-llght  Westlnghouse,    300    K.    W.,    2200 
volts,    toothed   armature,    com- 

Boslte    wound,    self-oiler,    out- 
oard  bearings. 
Arc  Dynamos. 

1    20-llght  2000  C.  P.  Western   Electric. 
1    25-llght  2000  C.  P.  T.-H. 
1    30-llght  2000  C.  P.  Western   Electric,   sclf- 
ollc-r. 

1  30-Ilgbt  2000  C.  P.  Brush,  No.  7. 

2  35-llght  2000  C.  P.  T.-H..   L.   D.  2. 

1  40-llght  2000  C.  P.  Wood,   No.  7. 

2  40-llght  2000  C.  P.  Western    Electric,    self- 

oilers. 
4    45-llght  1200  C.  P.  T.-H.,   M.   12. 
I    45-llght  1200  C.  P.  Brush,    No.   7. 

1  50-llght  2000  C.  P.  Excelsior,    latest    type. 

2  50-llght  1200  C.  P.  T.-H.,    L.    D.    12. 

1    50-llght  2000  C.  P.  Western   Electric,   seif- 
oller. 

1  50-llght  2000  C.  P.  Brush,   No.  7%. 

2  60-llght  2000  C.  P.  Western   Electric,   self- 

oilers. 
1    60-llght  2000  C.  J".  Westlnghouse. 

3  60-llght  2000  C.  P.  Wood,  No.   8. 


Arc  Dynamos.— Continued. 

3    65-light  2000  O.  T.  Brush,    No.  8,   new  ar- 
mature. 

2  75-llght  1200  C.  P.  Standard. 

1  75-light  2000  C.  P.  Westlnghouse. 

3  125-light  1200  C.  P.  Excelsior,    latest    type, 

self-oilers,  flue. 

no-Volt  Motors. 

2  1     H.  P.  Roth,  self-oilers. 

1     2     H.  P.  Duplex,   seif-oller. 

1     2     H.  P.  Westlnghouse,   seif-oller. 

1     3     H.  P.  Jenney,  seif-oller. 

1  3     H.  P.  Card,  seif-oller. 

2  7%  H.  P.  Westlnghouse. 
1  12      H.  P.  Rockford. 

1  18  H.  P.  National,   seif-oller. 

1  18  H.  P.  Commercial,  self-oiler. 

1  18  H.  P.  T.-H.,  seif-oller. 

1  18  H.  P.  Siemens  &  Halske,  M.  P.,  seif- 
oller. 

1  20  H.  r.  Elckmeyer. 

1  24  H.  P.  Eddy,   seif-oller. 

1  25  H.  P.  Rockford. 

2  30  H.  P.  Edison,  25  K.   W.,  self-oilers. 
1  25  H.  P.  National,  selt-oiler. 

4  25  H.  P.  Edison,  20  K.  W.,  self-oilers. 
1  30  H.  P.  Rockford. 

7    35      H.  P.  Edison,  self-oilers. 

1  35     H.  P.  Westlnghouse,      8-pole,      slow 

speed,   30  K.    W.,   seif-oller. 
new. 

320-Volt  Motors. 

2  1     H.  P.  Eddy,   self-oilers. 

1  1      H.  P.  Edison,   %   K.   W.,   seif-oller. 

2  1     H.  P.  E.  &  C,  new,  self-oilers,  SI.  P., 

slow  speed. 
1     \V\  1L  P.  Lundell,  slow  speed,  Belf-oller. 
1     3     H.  T.  Crocker-Wheeler,  seif-oller, 

slow  speed. 

1  3     H.  P.  General    Electric,    type    I.    B., 

self-oiler. 

2  3      H.  P.  Card,  slow  speed,   self-oilers. 
1     6     H.  P.  Akron,  seif-oller. 


220  Volt  Motors.— Continued. 

1  5      H.  P.  Eddy,    ring  type,    M.    P. 

1  5      H.  P.  Westlnghouse,    seif-oller. 

1  7%  H.  P.  Roth,   self-oiler. 

2  7%  H.  P.  Eddy,  self-ellevs. 
1  7%  H.  P.  Edison,  self-oiler. 
1  12      H.  P.  T.-H.,  self-oiler. 

1   16     H.  P.  Crocker-Wheeler   elevator   mo- 
tor, with  controller. 
1    50     H.  P.  Northern,     M.     P.,     seif-oller. 

1  60     H.  P.  Edison,  self-oiler,  45  K.  W. 

500-Volt  Motors. 

2  1     H.  P.  Jenney,  self-oilers. 

3  1     H.  P.  Crocker-Wheeler,        self-oilers, 

slow  speed. 

1  1     H.  P.  Lundell,  self-oiler,  slow  speed. 

1  1     H.  P.  C.  &  C,  seif-oller. 

1  2%  H.  P.  Wood,  self-oiler. 

1  3     H.  P.  Hobart,  self-oiler. 

1  3     H.  P.  Thomson-Houston. 

2  3%  H.  P.  Rockford,   ironclad,   self-oilers. 
1  5     H.  P.  D.    &  D. 

1  6      H.  P.  T.-H.,  6  K.  W. 

1  7V4  H.  P.  Jones,  seif-oller. 

1  lyz  H.  P.  Thomson-Houston. 

1  10     II.  P.  Eddy,  self-oiler,  M.  P. 

1  10     H.  P.  C.  &  C,  seif-oller. 

1  10     H.  P.  Card,    M.    P.,    seif-oller,    slow 
speed. 

1  18      H.  P.  T.-H. 

2  18     H.  P.  C.   &   O.,   self-oilers. 

1  20  H.  P.  Commercial,  seif-oller. 

1  20  H.  P.  Card,  seif-oller. 

1  25  H.  P.  Edison,  new  armature. _ 

1  30  H.  P.  Commercial,   self-oiler. 

1  30  H.  P.  T.-H.,  self-oiler. 

1  30  H.  P.  Edison,  25  K.  W.,  self-oiler. 

Alternating-Current  Motors. 

SINGLE  PHASE. 

1  Yt  H.  P.  Stanley.  100  volts,  16000  alterna- 

tions, single-phase. 

2  1     H.  P.  Ft.     Wayne,    100    v.,    125-cycle, 

self-oilers,  single-phase. 

2    5      H.  P.  Wagner,    single-phase,    60-cycle, 

200  volts. 

Alternating-Current  notors. 

MULTIPHASE. 

2    1  H.  P.  Westlnghouse,  self-oilers,  2-pnase, 

60-cycle,  100  volts. 
1  10  H.  P.  Gen.   Electric,  self-oiler,  3-phase, 
type    8-10-900,   Form   A,   60-cycle, 
110  volts. 

Arc  Motors. 

I  %  H.  P.  Excelsior,  9.6  amp. 

II  H.  P.  Excelsior,  9.6  amp. 
12     H.  P.  Excelsior,  9.6  amp. 


Special  Bargain:    One  75  K.  W.,  503  V.,  direct-connected  Westinghouse  Kodak  Set 

LARGE  STOCK  OF  TRANSFORMERS,  METERS  AND  ARC  LAMPS. 

NOTICE— All  machine*  ire  actually  In  stock  ready  tor  prompt  delivery.     All  machines  ire  utunuiteed ,     Write  (or  particular*  and  send  lor  MONTHLY  BARGAIN  SHEET  with  act  cash  price. 


June  30,  1900 


WESTERN  ELECTRICIAN 


Victor  Turbines  Operating  Dynamos. 


We  also  have  a  full  line  of 
modern  patterns  for  Gears 
and  Power  Transmission 
riachinery. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WRITE  FOR  CATALOGUE. 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

257  Lehman  Street,  DAYTON,  OHIO. 


FRED  H.  ALDES,  Pies.  J.  GEISERO  WICH,  Secy,  and Treas. 

ILLINOIS  INSULATED  WIRE  CO., 


'INULX^E  manufacturers  of-  jglNULA] 

BANO*  High-Grade  Weatherproof  Wire,  *BBAN° 

NO  TRUST  PRICES.  SYCAMORE,    ILL.  ALL  SAMPLES  FREE. 


"used"  machinery-*?- 

W.N.MATTHEWS&BRO: 

Manufacturers  Agents  ^ 

60/  Carleton  B/o/g.     St.  Louis,  Mo. 
tfeep  uour eye  on  this  /itt/e  iio/e.  There's  a /ways      * 
something   "in  if"  for  You  and  for  US. 


LOW  PRICES  FOR  CASH. 

1—90  K.  W.  Wood  Alternator,  complete  with    Excite* 

and  Instruments,  133  cycle. 
I— 300-amp.  TJ.  S.  Dynamo,  125  Volts. 
1— 400-Lt.  National  Bipolar  Dynamo,  125  Volta. 
2— 50-Lt.  Excelsior  Arc  Dvnamos. 
2— 100-Lt.  Excelsior  Arc  Dynamos. 
I— 100-Lt.  Western  Electric  Arc  Dynamo. 
GOO— Ft.    Wayne    Wood.  Western  Electric,  Excelsior, 

Helios  and  A-B  Arc  Lamps. 
1—16x27x16  Westing-house  Compound  Enpine- 300  H.  P. 
1-*13$$x12  Westinphouse  Standard  Engine.  125  H.  P. 
1— 8ji*8  Westing-house  Standard  Engine,  iO  H.  P. 
1—16x16 Ideal  Simple  Engine.  175  H.  P. 
2—66x18  Tubular  Boilers,  with  Hawley  Down  Draft. 
1—200  H.  P.  Hoppes  Exhaust  Heater. 
1— 5J£x3x5  Worthing-ton  Duplex  Pump. 
2—10  H.  P.  220- Volt  Eddy  Bipolar  Motors,  good  as  new 


Machinery  and  Supplies  at  Bargain  Prices. 

We  have  the  largest  establishment  of  its  kind  on  earth.  Our  plant  and  yards  cover  over  a  million  feet  of  space. 
We  are  constantly  buying  factories  and  buildings.  We  purchased  the  Omaha  Exposition,  the  World's  Fair,  the  Chicago 
Postoffice  Buildings,  etc.,  etc.  Our  facilities  for  rebuilding  machinery  are  unsurpassed.  We  furnish  a  binding  guar- 
antee with  all  goods  purchased.     Our  stock  is  constantly  being  added  to.     Get  our  prices  on  the  following: 


One  25-light,  2,000  c.  p.  Westinghouse  low-tension 

arc  dynamo. 
Two  50-light  Standard  arc  dynamos. 
One  20-light  Sperry  arc  dynamo. 
One  500-light,  100-volt  Edison  dynamo. 
One  l,000-lightl000-volt  Wood  Ft.  Wayne  alternat- 
ing dynamo,  complete  with  switchboard  and 

exciter. 
One  1.000-light,  1,000-volt  Westinghouse  dynamo, 

complete  with  switchboard  and  exciter. 
One  1,200-light  Slattery  alternating  dynamo. 
One  portable  Weston  ammeter,   reading  from  0 

to  150. 
Two  Thompson    alternating  ammeters,   reading 

from  0  to  100. 
Fifty  10,  20,  40  and  80  ampere  Westinghouse  house 

meters. 
200  series  arc  lamps,  different  makes. 
Rubber-covered,    weatherproof  and  bare  copper 

wire. 
5,000  assorted  sizes  clear  and  opal  arc  globes. 

OUR  CATALOG  NO.  156  IS  AN  EDUCA- 
TOR.  ASK  FOR  IT  SURE.  Write  to-day. 


One  18x42  Frick  Corliss  engine. 

One  20x32  Watertown  automatic  engine. 

One  18x28  Watertown  automatic  engine. 

One  12x30x14  Ball  compound  engine. 

One  9ixl6xl4  Payne  compound  engine. 

One  Armington  &  Sims  cross-compound  condens- 
ing engine,  30x20x15. 

One  15x14  Ideal  automatic  engine. 

One  14Jxl3  Armington  &  Sims  automatic  engine. 

One  12x21  Buckeye  automatic  engine. 

One  12x12  Armington  &  Sims  automatic  engine. 

One  12x12  Ideal  automatic  engine. 

One  250  h.  p.  Baragwanath  feed-water  heater. 

One  Stilwell-Bierce  live  steam  heater  and  purifier. 

One  150  h.  p.  Berryman  heater. 

One  125  h.  p.  Baragwanath  heater. 

One  500  h.  p.  Hanover  independent  condenser. 

Two  72x16  horizontal  tubular  boilers. 

One  60x18  horizontal  tubular  boiler. 

Two  60x16  horizontal  tubular  boilers. 

Five  54x16  horizontal  tubular  boilers. 

Two  54x14  horizontal  tubular  boilers. 

Two  4?xl6  horizontal  tubular  boilers. 

Two  48x14  horizontal  tubular  boilers. 

Ten  Hill  friction-clutch  pulleys,  52x22x6  in.  bore, 
double  arm,  double  crown,  double  belt. 


Just  purchased  at  RECEIVER'S  SALE  100  Rolls 
finest  quality  NEW  LEATHER  BELTING,  double 
thick,  AND  WARRANTED  IN  EVERY  WAY. 

13  rolls  10-inch ■ price  per  foot,  $1.10 

10  rolls  12-inch "  "  1.34 

15  rolls  14-inch "         "  1.56 

17  rolls  16-inch "         "  1.80 

14  rolls  18-inch "  "  2.00 

6  rolls  20-inch "  "  2.22 

6  rolls  22-inch "  "  2.42 

4  rolls  24-inch "  "  2.68 

These  prices  are  strictly  net  cash,  subject  to 
prior  sale.  WE  WILL  MAKE  ANY  BELT  ORDERED 
ENDLESS,  IF  SO  DESIRED,  WITHOUT  ADDITIONAL 
CHAR6E. 

Two  cars  of  fine  Gold  Rolled  Steel  Shafting, 
all  sizes,  braid  new. 


CHICAGO  HOUSE  WRECKING  CO., 

WEST  35TH  AND  IRON  STREETS,  CHICAGO. 


WESTERN  ELECTRICIAN 
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A  PERFECT 
DESK  PHONE. 


Adjustable  Head,  Platinum  Contacts, 
Auxiliary  Springs  in  Receiver  and 
Transmitter,  Silk  Cords. 

Material  Used,  Workmanship, 
Fine  Finish  and  Results  Considered 
make  it  the  Cheapest  and  the  Best. 


Swedish-American 
Telephone  Co., 

Nos.69,7 land  73  W.  Jackson  Blvd. 

CHICAGO. 


STERLING  ELECTRIC  CO., 


EXCLUSIVE   MANUFACTURE*  OF 


BELL  STYLE  TELEPHONE 


FOB     TUB    INDEPENDENT    HELD. 

Main  Office  and  Factory  at    LAFAYETTE,    IND.    Branch  Office.  Chicago. 

CHICA60  OFFICE.  Na.  1*<,|>  MONADNOCK  BCILDING. 

Euiern  Representative,  COLUMBIA  ELECT.  SUPPLY  CO.,  93  Libert}  St.,  NEW  YORK  CITY. 

EUREKA  ELECTRIC  CO., 


MANUFACTURERS  OF 


THE  LARGEST  LINE  OF  HIGH-GRADE  TELEPHONE  APPARATUS, 

CABLE  HEADS,  SWITCHBOARDS,  TELEPHONES.        catalogue. 

NOS.  157-167  S.  Canal  St.,  CHICAGO,  U.  8.  A. 


TELEPHONE   MEN    AND 
IALL  USERSof  MAGNETCOILS 
IAVE  YOUR  MAGNET  COILS 
WOUND 

BY  MACHINERY! 


HERtiSTHE 
OBJECT 
LESSON- 

A  PLAIN 
FACT 


1 1  ■    ■     n   -| |i  containing  vi    n>-.   of 

Dvored  Aiir  will  cost  you 

*■-■»;:  1 1. 1 :.'   ■ i"    .  ofl  Hal .  and  there  La 

raflltieni  v.  ire  on  these  M  i| la  to  »  imi 

1,000  600-ohm  bridging  bell  magnets,  Your 
winding  labor  will  coin"  iron  at  least  |fl 
Additional,  making  a  <■■<  d  eo«l  ■■<  |  uur 
own  LOOO  magneto  finl  Dedal  factory,  t8t& 


Tho  above  box  contains  1,000  ■•Duplex" 
magnet  winding's.  Each  winding  le  made 
ui'  "i  Ho.  SB  wire,  BOO  ohms  per  winding, 
nil  each  winding  has  12  per- cent  more 
turns  than  there  are  In  tho  ordinary 
wound  magnet  Price,  (218,70  *net.  Thft 
1st  10  pur  cent,  less  than  your  wire  bill  and 
we  charge  nothing  for  winding- 


WESTERN  OFFICE:   505  Fisher  Building.  CHICAGO. 

HE  VARLEY  DUPLEX  MAGNET  COj 
/38  7?*sr.  j£/?s£Yc/rrM< 

IDOES  IT  BY  MACHINERY! 

WE  CAN  SAVE  YOU 
CONSIDERABLE  MONEY, 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  I9O0  CATALOGUE. 


Automatic  Lightning  Arrester. 

Positive  protection  for  telephones  and  switchboards 
against  any  abnormal  currtnt. 

No  (use  to  burn  out,  line  it  never  open,  service 
never  interrupted ;  it  works  automatically,  is  guar- 
anteed not  to  burn  out,  requires  no  attention  what- 
ever alter  being  installed. 

It  has  less  resistance  than  any  other  arrester, 
resistance  being  less  than  one  ohm. 

The  working  parts  are  mounted  on  porcelain  base 
and  are  ornamental  in  appearance. 

We  put  them  up  single  for  individual  'phones,  and 
in  cabinets  for  exchange  use;  the  cabinets  require 
but  small  floor  space. 

Protection  without  annoyance  it  what  you  want; 
try  this  device  on  some  of  your  toll  or  worst  lines 
a'd  see  for  yourself  what  it  will  do. 

Correspondence  Solicited. 

Butler-Taylor  Co., 

Ravenna,  Ohio. 


HDGO  SCHUMACHER,  Prest. 

J.  A.  ARBOGAST,  Vice-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  HAUL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


CHICACO  OFFICE, 

1015  Monadnock  Building. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicatlno 
Factory  Telephone. 


J.  H.  VAN  VLISSINUEN,  Prest. 


W.  C.  HEINROTH,  Treas. 


L.  Q.  BOWMAN,  Sec'y  and  Oea'l  Mgr. 


WESTERN  TELEPHONE 
CONSTRUCTION  CO., 

153.159  S.  Jefferson  Stieet,  CHICAGO. 

PIONEERS 

In  the  Manufacture  of 

TELEPHONES 

AND 

SWITCHBOARDS. 

NEW  MANAGEMENT,  AMPLE  CAPITAL.  LARGE  FACILITIES, 
RELIABLE  PRODUCTS.  RIGHT  PRICES. 

"WESTERN"  Apparatus  was  the  pioneer  In  the  Independent  field.    It  is  better  to-day  than  ever  before 
and  purchasers  of  telephone  apparatus  should  not  tail  to  Investigate  our  claims. 
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►•♦•♦•♦•♦•♦#♦•-• 


ATTENTION 

Electricians,  Supply  Dealers,  Exchanges, 
Doctors  and  Farmers. 

NET  PRICES. 


Telephone  No.  1 t  7.50 


»««««*^««IOS««4»< 


♦ 

GALV.  IRON  WIRE  NO.  14.  J 

Ton  lots  per  100  lbs $4.00  Z 

No.  12,  ton  lots  per  100  lbs 3.75  X 

Brackets,  oak,  per  1,000 13.00  X 

Pins,  oak,  per  1,000 8.50  + 

Cross-arms,  per  foot 3Jc  • 

Pore.  Knobs,  No.  4,  per  1,000 $9.34  4 

Headquarters  for  all  Supplies.      • 

Shipments  made  promptly.    Send  for  our  Hand-book      • 
of  Information,  sent  fret.  ♦ 

• 

5 

♦ 

♦ 
♦ 


FARR  TELEPHONE  &  CON- 
STRUCTION SUPPLY  CO., 

357  DEARBORN  ST.,  CHICAGO,  ILL. 


NO.    1900. 


AMERICAN  ELECTRIC 

TELEPHONE  CO., 

38  to  50  Jackson  Blvd.,  Chicago,  III. 

OurnewNo.  1900  Telephones,  withDisc-Carbon 
Lightning  Arrester,  for  Series  and  Bridg- 
ing work,  are  by  far  the  Best  Type  of  Tele- 
phones on  the  Market.     Try  them. 

TELEPHONE  APPARATUS 
of  all  Kinds  Manufactured. 

Construction  Material  and  Tools.  Write  for  our 
Catalogue  and  Prices.    WE  GUARANTEE  OUR  PRODUCT. 
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BRACE  UP" 

Your  Telephone,  Telegraph  and  Trol- 
ley Poles,  by  using  the  celebrated 

Stombaugh  Guy  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 

Xo  holes  to  dig.  Ton 
screw  them  in  the 
ground  and  there  they 
stay,  defying  up- 
rootal. 


PBUTIC1L  AND   IXEXPEXSIVfi. 

Six  sizes,  3^  to  12   inch  diameter. 
Others  Use  and   Endorse  Them,  Why  Not  You? 


MANUFACTURED 
BY     .    . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


W.  N.  MATTHEWS  &  BRO.,  St.  Louis,  Mo., 

General  "Western  Agents. 


8  to  13  in.  Diameter. 


Central  Energy 

Telephone  System 

A  MARVELOUS  SUCCESS. 

All  parts  subject  to  wear  at  central  office. 

Nothing  at   subscriber's  station  to  get  out  of  repair. 

OUR  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of 
Public  Exchange,  Toll  Line,  Police,  Fire  Alarm, 
Street  Hallway,  Central  Station  and  Intercommuni- 
cating Private  Plant  Telephone  Apparatus  fully 
protected  by  patent.  We  respect  all  patent  claims 
of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

72-82  W.  Jackson  Blvd., 
OBTCATALOO.  CHICAGO,  U.  S.  A. 


Magnet 


Our  Specialty:     The  Best  Stock  —,       ..    n          .,    ../       n 

of  fine    sizes    of   Single    Silk  \\\B   MCUetTMd    lYIlg,   10., 

Insulated  Magnet  Wire   in  the  207  S    CfllAL  STREET 
country.     Also  Double  Silks.... 

Single   and    Double   Cottons.  CHICAGO,  ILL 
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CABLE  DISTRIBUTING 
BOARDS 


Combining-  sc.ew  contacts  with 
washers,  fuse  connections  and 
lightning  arresters  and  ground 
strips.     Price,  10c.  per  line. 


'romp* 


hipmenti 


ELEGTRIGAL  AND  TELEPHONE  SUPPLIES 

FROM  KANSAS  CITY,   MO. 

We  guarantee  low  prices,  prompt  shipments  and  best   grade  mate- 
rial.     Give  us  one  trial  order  and  you  will  continue  them, 


Long  Distance  Telephone  2279. 


HODGE-WALSH  ELECTRICAL  ENGINEERING  CO., 


701  Delaware  St.,  KANSAS  CITY,  MO. 


CROSS  CONNECTING  BOARDS. 

50  pairs,  including  fuses  and 
lightning  arresters,  will  go  in  a 
space  9 '.(in-  x  40  in.,  cost  15c. 
per  line,  30c.  per  pair.  Com- 
pact, convenient,  cheap.  Send 
for  description.  (No  cut  shown.) 
If  too  late  for  you,  begin  now  to 
think  of  these  for  next  spring. 
Send  for  Catalog. 


O 
O 

10 
ffi 

III 
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Send  for  complete  catalogue  of 

MACNETO  BELLS,  TELEPHONES, 
MEDICAL  BATTERIES  and 

ELECTRIC  SPECIALTIES. 

All  Goods  Mich  Grade  in  Every  Respect. 

MIANUS  ELECTRIC  CO.,  ■    Miaous,  Conn. 


This  Trade=Markor 


Receptaoles, 
Rosettes,  Mains  and 
Branches,  Edison  Cut-Outs 

38Ta8p  Guarantees  Satisfaction 

Switches,  etc, 


PHILADELPHIA.        H.   T.  PAISTE  CO,        CHICAQO. 


TELEPHONES 

and  SWITCHBOARDS 


KEELYN  TELEPHONE 

MFG.  CO., 
368  Dearborn  Street, 

CHICAGO. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
543.  544  and  545  Century  Bid g.,  St. Louis. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  Honadnock  Bids:.,  -    Chicago 


Telephone  Troubles  and  How  to  Find  Them, 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  .elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  "OMa^uet^Buiiding, 


Pole  Houses,  Double  Enclosure, 

absolu'ely  dry,  all  doors  close 
against  shoulders,  with  sup- 
porting hooks,  painted  three 
coats  lead.  50  pairs,  $7.00,  100 
pairs,  $7.50.  Iron  Pole  Seats, 
light,  strong,  convenient,  safe, 
cheap,  $5.00. 


STANDARD  FUSE 

For  both  cable  distributing  boards  and  crosa 
connecting  boards,  furnished  from  1-10  to  5  am- 
peres. 

THE  F.  BISSELL  CO., 

TOLEDO,   O., 

MAKERS  OF 
TELEPHONE    SPECIALTIES, 

Jobbers  ol  Telephone  and  Electrical  Supplies. 


Kokomo  Telephones  fori  900. 

New  Tubular  Arm;  no  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll- line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


I  The  Fibre-Graphite  Commutator  Brush,  j 

"  (U.  S.  and  Foreign  Patents.)  ^sHsMH^s^MsSl     V 


»  No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 
r  No  Shifting  of  Quadrant. 

f  80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

{Holmes  Fibre  -  Graphite  Mfg.  Co., 

A       6166  Wakefield  SI..  Germanlown,  PHILADELPHIA. 


FIBRE-GRAPHITE  j 
COMMUTATOR  | 

hum     1 


■itvi-urewctcuuc 


FOR  SALE. 

-200  Viaduct  Telephone  Generators.  Good 
as  new.     Cheap. 

MARION  TELEPHONE  CO., 

Marion,  Indiana. 


U.  S.  NAVY  SPECIFICATIONS 

Call  for  Dry  Cells  equal  to  "New  Standard  Drv 
Battery"  in  E.  M.  P.  (1.5  volts)  and  entirely 
free  from  acid.  Enough  said.  Prices  as  low  as 
any  Imitations.  New  Catalogue  for  the  asking. 

WILLIAM    ROCHE 

INVENTOR    AND    SOLE    MeNUrACTUDEn 

42  VESCY  STREET,  NEW  YORK  CITY 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


ADJUSTABLE 

Hanging 
Telephones 


IN   WALL. 
CEILING  AND  DESK 

SETS. 

Take  'phone  where  you  want 

it. 
Kings  central  when  you  lower 

it,  or  not,  as  you  wish. 
Connects  with  any  telephone. 
Does  all  they  do  and  much 

more. 

We  Have 
Others,  Too. 

Send  for  new  illustrated  cata- 
log showing  our  new  de- 
parture in  telephony. 

M.I.V0UGHT, 

Sole  Manufacturer, 

e  LA  CROSSE,  WIS. 

Patents  Pending  In  Commercial  Countries. 


4~     $*- Ji 


MONDN  ROUTE 


!is  rue  DIRECT  LINE        R 
BETWEEN 

CHICAGO. 

INDIANAPOLIS, 
CINCINNATI 

LOUISVILLE, 
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™  VIADUCT, 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


BATTERY  JARS. 

Machine-made  Battery  Jars  are  Better  and 
•tronger  than  the  band-blown,  being  more  Uni- 
form and  of  Equal  Distiibution. 

ASK  YOUR  JOBBER  FOR  OUR  JAR. 
We  are  the  only  concern  making  Battery  Jars 
by  machinery. 

THE  GILCHRIST  JAR  CO., 
624  Drexel  Building,  PHILADELPHIA,  PA. 


OUR  STUDENTS; 

SUCCEED 


INCREASED  SAURY. 

was  getting  $30  a  month  as 


an  Electric  Light- 
ing Plant  when  I  took  up  the 
Electrical  Engineering  Course. 
Since  that  time,  I  have  passed 
fourCivil  Service  Examinations, 
and  have  had  my  salary  raised 
four  times.  I  am  now  getting 
JSt  per  month,  and  can  truth- 
fully say  that  I  owe  my  success 
to  correspondence  instruction. 
R.C.ELLIOTT. 

Dannemora,  N.  Y. 


MACHINIST  TO  ENGINEER. 

I  recommend  The  Interna- 
tional Correspondence  Schools 
as  being  oneof  the  best  means 
through  which  to  obtain  an  edu- 
cation. The  method  employed 
is  simple  and  easily  understood. 
At  the  time  I  enrolled,  I  was 
holding  a  position  as  machinist 
and  steam  fitter.  I  am  now-chief 
engineer  for  T.S.&  T.  Elkinton, 
Philadelphia',  Pa. 

WM.  R.  HORNER. 

Philadelphia,  Pa. 


JI2  to  $70,  Id  Small  Monthly  Installments,  pays  for  a 

Salary-Raising  Education 

In  Electrical  Engineering.  Electric  Light  and  Power, 

Telephony,  Telegraphy,  Steam,  Mechanical, 

and  Civil  Engineering. 

Established  1891:.  Capital,  f  1,500.000. 

Send  for  Circulars  and  Local  References. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1012,  Scranton,  Penna. 


We  Don't 
Want     I 
the  Earth } 

: 

Merely  give  • 

us  your  ear  • 

and  con-  2 
sider  our 


|  DIVIDEND    PAYERS....   ! 


Telephones  that  never  wea.  ont.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble, 
multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


M  a£  n  t  ciian  oe 
Repair 


EXPENSE 


Bed  need  to  the 

3f  iiiimnm 


THAT'S    WHY    PATRONS    UPHOLD 


I 


I 


<z&£&  ^c^^^f^^^^^^r^^^  v  s 


Write  for  Catalog. 


mmh 


63-75  FRANKFORT  STREET,  CLEVELAND,  0. 

WMWIIIIMIIIIMIMMHIIIM 


EDISON 

BATTERY  FAN  OUTFITS 

...WITH... 

EDISON  LALANDE  CELLS 

are  the  only  efficient  battery  fan  outfits 
on  the  market.  Invaluable  for  the  sick 
room. 


Write  for  Catalogue  No.  4. 

EDISON  MFG.  CO., 

135  5TH  AVE..COR.20THST., 
NEW  YORK. 


One  Order  of  Over 


$1,500,000 


OF  THE 


MOTOR  VEHICLES 

attests  their  merit  and  the  public's  preference;   7   carloads   more   just 
shipped  to  Honolulu. 

For  elegance  of  appointments,    superior   appearance,    reliability 
and  economy,  the  Woods  Electric  Vehicles  are  unequaled. 

Special  Designs 

for  all  vehicles  required  for  private  and  public  use. 

Colored  Plates 

and  price  list,  with  full  descriptions,  etc.,  sent  free. 


WOODS 


MOTOR 

VEHICLE 

COMPANY, 


NEW  YORK,  44th  St.  and  Vanderbilt  Ave. 


CHICAGO,  549  Wabash  Ave. 


£ I  U  n    n  I  IT    a^  about  Electric  Automobiles,  thelx  care,  construction  and  operation,  in  a  book 
I  I II U    U  U  I     published  by  Herbert  S.  Stone  &  Co. ,  Chicago.    $1.25. 


OUR   LATEST 

FRONT  OF  THE  BOARD  TYPE 

Switchboard  Instrument. 


Tjpe  F  Wattmeter,  Front  Connection,  One-third  Actual  Size. 


Our  Indicating  Wattmeters,  Voltmeters 
and  Ammeters  are  also  built  for  BACK  OF 
THE  BOARD.       

WRITE  FOR  PRICES  AND  BULLETIN  Z  31,  JUST  ISSUED. 


WAGNER  ELECTRIC  MFG.  CO., 

General  Off! cesand  Factory, St.  Louis,  Mo., U.S.  A, 

BRANCH  OFFICES: 

NEW  YORK,  Havemeyer  Bldg.  PHILADELPHIA,  1000  Betz  Bldg.  BOSTON,  620  AtlantlcAve. 

CHICAGO,  1519  Marquette  Bldg.  BALTIMORE,  204  East  Lexington  St. 

ATLANTA,  GA„  1002  ENGLISH-AMERICAN  BUILDING-  R.  J.  RUSSELL. 
SAN  FRANCISCO,  120  Sutter  St.         YOKOHAMA,  JAPAN.         LONDON,  ENGLAND.         CITY  OF  MEXICO- 
FOREIGN  DEPARTMENT,  Havemeyer  Bldg.,  New  York  City. 
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Keep  Up  With  the  Procession* 

Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject.  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published,  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


Allsop,  F.  C— Electrical  Bell  Construction;  TreatlBe  on  the 
Construction  of  Electric  Bells,  Indicators,  and  similar 
apparatus.     177  illustrations $1.25 

Angeil,  J.— Elements  of  Magnetism  and  Electricity,  with 
Practical  Instructions  for  the  Performance  of  Exp-ri- 
ments,  and  the  construction  of  cheap  apparatus.  One 
hundredth  thousand.     160  Mast  rations $1.03 

Atkinson,  Philip.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added.  104 
Illustrations.     260  pages $1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  illustrations.  Second 
edition $2.00 

Ayrton.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  ior  First-year  btudeuts  of  Electrical 
Engineering,  based  on  the  Practical  Definitions  of  the 
Electrical  Units.  With  numerous  Illustrations'  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— New  Dynamo  Tenders'  Hand  Boob.  This 
Is,  as  the  name  Indicate-",  a  New  Book,  much  more  com- 
plete than  the  old  one,  with  all  the  information,  instruc- 
tions and  rules  which  are  required  by  practical  men, 
as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  pnd 
owners  and  operators  of  all  kinds  of  Electric  Plants.  It:  Is 
the  only  book  of  the  kind  published  in  the  English 
language.  226  pages,  140  illustrations,  flexible  cloth 
binding,  size  of  type  page  5^x3  Inches $1.00 

Badt,  Lieut.  F.  B.— Incandescent  Wiring  Hand-book.  A 
timely  boob  containing  full  illustrations  for  incandescent 
wiring  and  complete  Information  concerning  methods  of 
runnlDg  wires,  lojatiou  of  safety  devices,  splices,  Insula- 
tion, les'ing  for  faults,  wire  gauges,  general  electrical 
data,  calculating  sizes  of  wires,  wiring  flxtu.-ps,  elevator*, 
buildings.  Isolated  and  central  station  plants.  The  only 
book  of  the  kind  published.  Type  page  5%x3  inches, 
flexible  cloth  binding,  66  pages,  35  cuts  and  5  tables,  3  of 
which  are  12x18  inches  , $1.00 

Badt,  Lieut.  F.  B.— Bell  Hangars'  Hand-oob.  Just  the  boob 
for  people  engaged  in  Belling,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  bouse  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gen  lighting 
apparatus,  electric  heat  apparatus-  106  pages,  97  illustra- 
tions, flexible  cloth  binding.    Type  page  5^x3  Inchec.$1.00 

Badt,  Lieut.  F.  B.— Electric  Transmission  Hand-boob.  First 
edition,  three  thousand  copies.     97  pages,  22  illustrations, 

27  original  tables $1.00 

Given  more  Practical  information  on  the  subject  than 
any  work  publiehed  to  date  The  book  contains  all  neces- 
sary Information  for  Pnwer  Producers,  Canitalints,  Agents, 
Engineers  and  Motor  Inspectors.  Wlih  thi-i  book  anybody 
may  make  estimates  on  the  cot  of  Transmission  Plants. 

Bedell,  Fred'k  and  Albert  C.  Crehore.— Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for-Htu- 
denta  and  Engineers.  Second  edition.  112  illustra- 
tions  $2.50 

Blakesley,  T.  H.— Papers  on  Alternating  Currents  of  Elec- 
tricity for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.    12mo,  cloth $1.50 

Bonney,  Q.  E.— E'ectro-Plater's  Hand  Boob.  A  Manual  for 
Amateurs  and  Young  Students  on  Electro-Metallurgy.  60 
illustrations.    203  pages.    12mo,  cloth $1.25 

Bottone,  S.  R. — Electrical  Instrument  Making  for  Amateurs. 
A  Practical  Hand-book,  with  48  Illustrations.  Fourth  edi- 
tion.   Enlarged  by  a  chapter  on  tho  Telephone $0.50 

Bottone,  S.  R.— The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  Amateurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illustrations $1.00 

Bottone,  5.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Reduced  to 
$0  50 

Bottone,  S.  R.— How  to  Manage  the  Dynamo.  A  Hand-book 
for  Ship  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley.  W.  J. — Electric  Lighting  Plants,  their  cost  and 
operation.    275  pages,  many  illustrations  and  diagrams 

Cloth $2.00 

Paper 1-00 

Cox,  Frank  P. — Continuous  Current  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A.  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.T.,  and  Dr.  Louis  Bell.— Tbe  Electric  Railway  in 
Theory  and  Practice.  A  Complete  Treatise  on  tbe  Con- 
struction and  Operation  of  Electric  Railways,  Second  edi- 
tion, revised  and  enlnrged.     183  Illustrations $2.6( 


Desmond,  Chas.— Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  and  operation  of  Dynamos,  Mo- 
tors, Lamps.  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  work. 
Part  II.  Alternate  Current  Apparatus.  Ooutalniug  an 
explanation  of  the  principles  governing  the  generation  of. 
and  a  description  of  the  instruments  and  machinery  used 
in  connection  with  Alternate  Electrio  Currents.  Il'us- 
trated.    Revised  edition $2.60 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used.  Third 
edition.     Boards $0.50 

Fleming,  J.  A.— Short  Lectures  to  Electrical  Artisans.  A 
course  of  Experimental  Lectures  delivered  to  a  Practical 
Audience,     Fourth  edition.  74  illustrations $1.50 

Fleming,  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents,  500   pages,  fully  illustrated  and  with  copious 

index.     Second  edition $3.00 

Synopsis  of  contents;  Chapter  1.  Introductory.  2.  Elec- 
tro-Magnetic Induction  .  3.  The  Theory  of  Simple  Periodic 
Currents,  4.  Mutual  and  Self  Induction.  5.  Dynamical 
Theory  of  Current  induction. 

Vol.  II.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
London,  1892 $3,-00 

Gore,  Q.— The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition.     Fourth  edition $2  00 

Gordon. — School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphv,  Telephony,  Lightning,  Electrolysis, 
Induction,  etc.  262  pages,  with  140  illustrations $2.00 

Grler,  Thos.  G.— Wiring  for  Motor  Circuits.  A  handy  little 
pamphlet  containing  tables  for  wiring  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  readyreference.$1.00 

Haskins,  C.  H. — The  Galvanometer  and  its  Uses.  AManualfor 
Electricians  and  Students.    Fourth  edition,  revised  .  .$1.50 

Haskins.— Transformers.  Their  Theory,  Construction  and 
Application  Simplified.     38  illustrations $1.25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  its  Theory, 
Design  and  Manufacture.  1  JO  illustrations $3.00 

Herlng. — Practical  Directions  for  Winding  Magnets  and 
Dynamos.  T2mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics,  650  Illustrations  $4.00 

Hopklnson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.    Illustrated $1.00 

Hopkinson,  Dr.  John.— Dynamic  Electricity;  Its  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitaller,  B. — Domestlo  Electricity  for  Amateurs,  Trans- 
lated from  the  French,  With  additions  by  C.  J.  Wharton. 
With  illustrations $2  50 

Houston,  Prof.  E.  J.— A  Dictionary  of  Electrical  Words, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged.  Large  8vo.  562  pages,  and  570  illustrations 
$5.00 

Kapp,  Gisbert. — Electric  Transmission  of  Energy  and  ItB 
Transformation,  Subdlvison  and  Distribution.  A  practi- 
cal handbook.     Third  edition $3.00 

Kapp,  Gisbert. — Alternate  Current  Machinery  Illustrated. $0.50 
[Vol.  96  Van  Nostrand's  Science  Series.J 

Kapp, Gisbert.— Alternating  Currents  of  Electricity.  Their 
Generation,  Measurement,  Distribution     and  Application- 

C~Z  Authorized  American  ed.  With  an  introduction  by  William 

^Stanley,  Jr.    Illustrated ^_ .$1.00 

Kupp,  Gisbert.— Dynamos,  Alternators  and  Transformers. 
138  illustrations $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.    200  illustrations.    8vo.  cloth.  London,  1892 $7  25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  RuleB,  tormulte.  Tables  and  Data.  32mo,  lear.her 
.$1.75 

Lockwood, .T.  D.— Electricity,  Magnetism  and  Electrio  Teleg- 
raphy. A  Practloal  Gnide  and  Handbook  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  Illustrations $2.50 

Lockwood,  T.  D. — Electrical  Measurement  and  tbe  Galvanom- 
eter; Its  Construction  and  Use,     Second  edition...  $1.60 

Lockwood,  T.  D.  — Practical  Information  for  Telephonists. 
12mo,  cloth.    N.  Y $1.00 

Meadowcroft,  W.  H.— The  A.  B.  O.  of  Electricity.  36 
Illustrations $0.60 

Martin,  T.  C— Inventions,  Researches  and  Writings  of  Nikola 
Tesla.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition  $4.00 


Martin,  T.  C.  and  Wetzler,  J.— The  Electric  Motor  and  its 
Appll2atlons.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr  L. 
Bell.     300  Illuetrations $3.00 

riaver,  and  Davis,  M.M.— The  Quad ruplex.  With  Chapters 
on  the  Dynumo-Electrio  Machine  in  Relation  to  the  Quad- 
ruple*. The  Practical  Working  of  the  Duplex  Telegraph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    -: $1.6C 

McClure.J.  B.— Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone,  Phonograph,  TaFenaeter, 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

NIaudet,  Alfred.— Elementary  Treatise  on  Electrio  Batteries. 
Translated  from  the  French  by  L.  M.  Fishback,  Illus- 
trated   $3.5q 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.     Illustrated $1.50 

Pope,  Franklin  Leonard.— Modern  Practice  of  the  Electrio 
Telegraph.  A  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  185  illustrations.  14th  edition, 
rewritten  and  enlarged $1.60 

Prindle,  H.  B —A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.    Fully  illustrated $0.25 

Russell,  Stuart  A.— Electrio  Light  Cables  and  Distribution 
of  Electrioity.  107  illustrations $2.26 

Salomons,  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Band- 
book.  7th  edition,  revised  and  enlarged.  With  illus- 
trations.    12  mo,  cl.   London,  1893 $1.60 

Sloane,  T.  O' Conner.— Electricity  Simplified.  Tbe  Practice 
and  Theory  of  Electricity,  including  a  Popular  >  eview  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  — $1.00 

Sloane,!'.  O'Connor.— The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Electrical  Engineering,  350  illustrations. $3?00 

Sloane,  T.  O'Connor.— Electrio  Toy  Making  for  Amateurs, 
Including  Batteries,  Magnets,  Motors,  Miscellaneous  Toys 
$1.00 

Sloane,  T.  O'Connor.— The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola. — Experiments  with  Alternate  Currents  of  High 
Potential  and  High  frequency.  A  lecture  delivered  before 
tl>e  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  sketch  of  the  Author  Illus- 
trated  $100 

Tesla,  Nikola.— Lectures  on  the  Eleotro-Magnet.  Illustrated, 
$1.00 

Thurston,  Prof.  R.  H.— Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lighting  Purposes.  Treating  of  the 
development  of  Steam  EuglneB,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.    With  many  folding  plates $1.50 

Thomson,  Prof.  Ellhu — What  ie Electricity?  Illustrated. $0.25 

Thompson,  5ylvanus  P. — Dynamo-Etectrio  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  Illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66)  $0.50 

Thompson,  Sylvanus  P.— Polyphase  Electric  Currents  and 
Alternate-Current  Motors,  Mailed  to  any  address  in  the 
world  on  receipt  of ,...'.  ..$3.60 

Thompson,  Sylvanus  P.— Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electrlo 
Machinery.  16tno.  (Van  Nostrand's  Science  Series, 
No.  75) i...$0.50 

Thompson,  Sylvanus  P.— Dynamo  -  Electrio  Machinery. 
Fourth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    29  plates.     1,000  pages $6  00 

T revert. — How  to  Make  Electrio  Batteries  at  Home.  Illus 
trated $0.26 

Urquhart.— Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper,  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2.00 

Walker,  F. — Practical  Dynamo  Building,  fir  Amateurs.  How 
to  wind  for  any  output.  With  numerous  illustrations. 
16mo,  boards.  (Van  Nostrand's  Science  Series,  No.  98).$0.6') 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.     Illustrated $1.00 

Webb,   Herbert  Laws.— Telephone  Hand-book,  Illustrated. 

12mo,  cloth.    Chicago,  1895 $1.00 

The  only  complete  work  on  the  Telephone.  All  possible 
Information  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 
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TRIUMPH  EXHAUST  FAN, 

Direct  Connected  with  Detachable  Motor. 

Sizes,  30-in.,  36-in.,  42-in.  and  48-in.  For  all  standard  voltages  of  direct 
current. 

Moves  more  air,  steam,  dust,  etc..  than  any  other  Fan. 

Correct  electrical  and  mechanical  construction.  Motor  amply  protected. 
Convenient  lor  inspection.  Has  self-oiling  boxes.  Carbon  brushes  with 
automatic  feed.  Rheostat  with  automatic  release.  Motor  may  be  detached 
and  utilized  for  other  purposes.  Motor  and  Fan  frame  being  shipped  separ- 
ately renders  installation  easy  and  simple. 

Triumph  Exhaust  Fan  for  belted  service, 
Sizes,  18-in  to  96-in. 

SPECIALTY  MFC.  CO., 

FAN  MANUFACTURERS, 

INDIANAPOLIS,  IND.,  U.S.A. 


JUNIOR  WATER  BLOW  FAN 

Is  the  only  successful  Water  Desk 
Fan.  Is  operated  by  water  pressure 
of  30  pounds  and  upward. 

ATTRACTIVE. 


EFFICIENT. 

No  plumber  Is  required  to  Install  thi* 
Fan,  as  garden  hose  can  be  used  for 
supply  and  waste. 

Weight,  Boxed,  15  lbs. 

List  Price,  $7.50. 


■  ■ 


TELEPHONE 
TROUBLES 


.AND., 


HOW  TO  FIND  THEM," 


BY 

W.  H.  HYDE  aid  J.  A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  TJp-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  lbles  and 
their  Remedies. 

Sent  Postpaid  for  25c. 

New  (seventh)  edition"  just  out,  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bloc,  Chicago. 


»rlii  Ma  Insulating  f  aril. 

THE  STERLING  VARNISH  COMPANY,   Times  Building,  Pittsburg,  Pa. 


TRADEMARK  REGISTERED1697 

O.G.LITTLfiS  ELECTRIC 
-  FI6.I. 

PULLEY  COATING 


Established  1893.       Incorporate  ;897. 

0.  C.  LITTLE'S  ELECTRIC 


;8J|u|2p 


PULLEY  COATING. 

The  only  coating  that  Oil  or  Water 
will  not  penetrate  or  injure. 

In  the  form  of  paint,  to  be 
applied  on  a  thin  open  cloth, 
which  is  cemented  to  the  pulley 
by  our  prepared  sizing.  When 
dry,  it  forms  a  hard  smooth  sur- 
face, which  will  double  grip  of  the  belt. 
Send  for  Sample  Plate  and  List  of  Jobbers. 
MANUFACTURED  BY 

0.  C.  Little  Pulley  Coating  Co.,  wis*uhsa  a. 


p 


ATENTS. 

GEO.  R.  HAMLIN,  Patent  Lawyer, 

800  H  St..  N.  W.,  Washington,  D.  C. 

Booklet:  "Information  for  Inventors," 

free.  Specialty:  Electrical  Inventions. 


THE  SHORT  LINE 

TO 

Houghton,  Calumet, 
marquette 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 

IS  THE  ONLY  LINE  RUNNING 

Solid  Trains  &  Copper  Country 


•)  CALUMET 
rHANOOCK 
IHOUGHTON 


^L'ANSE 
kNestoria 
champion' 
republic 


MOUNTAIN 

WauBauiee 

MENOMINEE: 
"MARINETTE 


^§^ETTE 


MILWAUKEE 


^CHICAGO 


THROUGH  SLEEPING  CARS,  COACHES  AND 
BAGGAGE  CARS 

Leave  Chicago  daily  ai  10:30  p.  m. 

From  Union  Passenger  Station,  Canal  &  Adams  Sts, 

City  Ticket  Office,  95  Adams  St. 


IMPROVED 
WARREN 


m  ALTERNATOR 

1 1     SANDUSKY 

OHIO 


2,000  LIGHTS 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortumt  St.,  NewYtrk. 


BRANCHES:]  320  Dearborn  ! 


BOSTON: 

134  Congress  SL 


SAN  FRANCISCO: 
71  Flood  BulUI*, 
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ARNOLD   BULLETIN 
NUMBER  THREE, 

Just  issued,  describes 
the 

ARNOLD  SYSTEM 


POWER   STATION 
CONSTRUCTION. 


A  POSTAL  WILL  SECURE  THE 
BULLETIN. 


300    hP 


100  KW-  13~0  hP. 

Every  Engineer  Should 
Understand 

the  advantages  secured  by 
this  system,  which  has  been 
adopted  for  many  important 
plants. 


Arnold  Electric 
Power  Station  Co., 

Suite  1540  Marquette  Bldg., 

CHICAGO. 

n 


L   3   A    Lamp  with   12  inch 
round  outtr  sloue. 


L  3  C  Lamp  with  nuter  globe  aDd 
white  enamel  metal  reflector. 


.THE 


Gl  Arc  Lamps 
■  *• F0RALL  Circuits 


The  G.  I.  L  3  lamps  are  designed  to  operate 
in  series  on  any  direct-current  constant- 
potential  circuit  of  200  volts  or  above.  They 
give  J50  hours'  life  with  one  12  x  %  solid 
carbon.  The  shells  of  the  lamp  are  con- 
structed of  brass  and  are  so  designed  as  to 
be  perfectly  waterproof,  so  that  the  lamps  can 
be  used    either    in    or  out  of  doors.  J*  «a*  «s*  j* 

^r*       l£r*       f&*       V^       &^*       1£f* 

General  Incandescent  Arc  Light  Co., 

FACTORY  AND  GENERAL  OFFICES : 

572-578  First  Avenue,  bet.  33d  and  34th  Streets, 
NEW  YORK. 

SALES  OPPICBS: 

NEW  YORK,  N.  Y.,  573-578  First  Avenue. 
BOSTON,  MASS.,  31  Milk  Street. 

PHILADELPHIA,  PA.,  233  Drexel  Building. 

ST.  LOUIS,  no.,  638  Century  Building. 

CLEVELAND,  OHIO,  30-47  B.  Prospect  Street. 
CHARLOTTE,  N.  C  Y.  M.  C.  A.  Building. 

CHICAOO,  ILL.,  48  West  Jackson  Boulevard. 

niLWAUKEE,  WIS.,  4o8  Ulhleln  Building. 

niNNEAPOLIS,  HINN  ,  510  duaranty    Building. 
DENVER,  COLO.,  6ji  16th  Street. 
EXPORT  DEPARTMENT,  572-578  First  Avenue. 


L  3  B  Lamp  with  porcelain  reflector 
for  indotr  use. 


L  3  D  Lamp  with  round 
globe. 
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Ball  Automatic  Engines. 


BmitONLYby 


THE  ACKNOWLEDGED  STANDARD  FOR  ELECTRIC  WORK. 


NGINE  OO., 


I 


►A.,  U. 


TRIPLEX  PUMPS 

Operated  by  Electric  Motor.    Single  and  double  acting. 

PUMPING  MACHINERY  FOR  EVERY  POSSIBLE  DUTY. 

House  Pumps,  Elevator  Pumps, 
Water  Works  Pumps,  Etc. 

MAtTUFACTUBED  BT 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO. 

257  LEHMAN  ST  ,  DAYTON,  OHIO,  U.  S.  A. 


Selling  Agents: 


Risdon  Iron  Works,  San  Francisco,  Cal. 
C.  H.  Bootbe  &  Co..  Los  \naeles,  Cal. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  a9 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 


JOS.  DIXOtf  CRUCIBLE  CO., 


Jersey  City,  X.  J. 


JEFFREY  ^CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


mp  nun  fflupiira 

lAi  1  Will Uat » liio-iime.  hotnink*Dls MdimkimiLLioli- ll   I 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chicago. 


AMERICAS  MOST  POPULAR  RAILROAD 


il 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO™  KANSAS  CITY, 

CHICAGO »«■> ST.  LOUIS, 

CHICAGO  A-o  PEORIA. 

ST.LOUISandKANSASCITY. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 

WATBH   tubs 

Feed  Water 
Heater  and  Purifier, 
unique 

in  its  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vastly 
superiorto  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 

91  Liberty  St.,  New  York. 

OH  TTfiUn  Heaters,  2,000,1.500, 
All  IlrmU  1,200,1,000,  800,  f.00,  300, 
80  horse  power  and  others. 
II?  Largest  stock  in  America.  Mostly 
all  taken  in  trade  for  our  Im- 
proved Berryman. 


Through  Pullman  service  between  CI 


HOT  SPRINGS. Ark.. DENVER.Coli 
'     TEXAS.  FLORIDA.  UTAH. 
CALIFORNIA  «n°  OREGON. 


If  yon  are  contemplating  a  trip,  any  portion    of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
eta,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO.  ILLINOIS. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kindB  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos* 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  sfiow  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


SMALL  SPRINGS 

OF   TVERY   DESCRIPTION 
THE  WALLACE     BARNES    CO., 

tsrABusHED  an         BRISTOL,   CONN.,   U.S.A. 


M'CORMICK    TURBINE. 

On  Tertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  And  it  to  their  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
malter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRE/IENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO,,  York,  Pa. 


Estimates  furnished  for  complete  power  plants  and  results  guaranteed. 


reg.traoe  marks   The  Phosphor  Bronz e  SmeltingCo.Umited, 
2200  washington  ave.philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS, WIRE, R0DS,SHEETS, etc. 

'MLflUfk*™.11  — DELTA    METAL 

/\      '         CASTINGS,  STAMPINGS  and  F0RGINGS 
^  „         ORIGINAL  and  Sole  Makers  in  the  U.S. 


WALRATH  GAS  AND  GASOLINE  ENGINES 


!OM 


TO     200     HI. 


The  Gas  Engine  that  Holds  a  Voltmeter  as  Close  as  a  Steam  Engine. 


GUARANTEED  to  make  a  first-class  electric  light  without  the 
aid  of  countershafts  or  heavy  flywheels.  Self-oiling.  Thoroughly 
made.  All  parts  accessible  and  interchangeable.  Goes  whenever 
called  upon. 


MARINETTE  IRONWORKS  MFG. CO., 

MARINETTE,  WIS. 


CHICA60  OFFICE,  301  Fisher  Building. 


Write  for  Catalog. 
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Westinghouse 

Self  Cooling  Transformers 


Oil  Insulated. 


Westinghouse  Self  Cooling  Transformers  Installed  Colorado  Electric  Power  Co.'s  Plant. 

The  Method  of  Winding  Westinghouse  Transformer  Coils  Gives 


Minimum 


strain  within  an  individual  coil 


potential  between  adjacant  layers 

nT     .  (  radiating;  facilities. 

Maximum  i        ~    •      %    ±         «.<      r 

)  range  in  electromotive  torce 

Westinghouse  Electric 

&  rianufacturing  Co. 

Pittsburg,  Pa. 
All  Principal  Cities  in  U.  S.  and  Canada. 


Incandescent 


Lamps 


Sawyer=Han  Electric  Co. 


Allegheny,  Pa. 
All  Leading  Supply  Houses. 


.V.W 
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1   Fort  Wayne  electric  works  I 


(INCORPORATED) 

THE  "WOOD"  SYSTEMS 
FOR  LIGHT  AND  POWER. 

"WOOD"    DIRECT-ACTING  FOCUSING   LAMP. 

The  only  focusing  lamp  wherein  the  focusing  and  lamp  mechanisms  are 
entirely  distinct  and  separate.  No  weights,  chains  or  guides  required  to 
keep  the  arc  in  position  and  obscure  the  light. 

SEND    FOR    BULLETIN     1007. 
"WOOD"    ARC    LAMP   SUSPENSION    CUT-OUTS. 

A   new   idea  for  interior  arc    lamp   suspension;      A  positive  and  absolute 
"Wood"  Focusing  Lamp    cut-out,     Style  A  can  be  supplied   in  any  length  to  meet  local  requirements. 

and  Style  "B"  Cut-out 
Installed. 

SEND    FOR    BULLETIN     1006. 


MAIN    OFFICE    AND    FACTORY: 


FORT  WAYNE, 


INDIANA. 
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The  Name 


Stamped  on  the  end  of  the  hub  of  the  PAPER  PULLEY 
on  a  generator  or  motor  is  a  guarantee  that  such  generator  is 
receiving  all  the  energy  the  belt  can  bring  it;  that  such  motor 
i,  imparting  all  the  energy  the  belt  can  carry  away.  Engineers 
and  users  should  not  fail  to  specify  ROCKWOOD  PA1EJN1 
COMPRESSED  PAPER  PULLEYS. 


Catalogue 
for  the  asking. 


Rockwood  Sales  Department, 

330  South  Pennsylvania  Street, 

Indianapolis,  U.  S.  A. 
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FAMES   ADJUSTABLE    LAMP   HOLDERS   AND   SHADES. 

P  ATA  I  flfillF    Nfl     7  has  just  been  Issued  and  will  be  mailed 
new  flxturos In  upon  request.    It  shows  a  number  of 

ADJUSTABLE    HOLDERS,    COMBINED 


LldS, 

Qd  gat  engine  companies. 

WE  C'-Al.lr-Coostant  die- 

f  current  without  po- 

d;  no  local  action;  no 

ftasei  or  fumes;  no 

>or  for  opera- 

notfreezlngat 

1     ecO!   "Mile  t»1- 

ot.  greater  than 

gravity  cell,  and  90  per  cent. 

r. nan  best  other  eell  In 

market.    For  >o.   1  celt  800 

ampere  hoars;  for  No.iocU. 

135  ampere  hours;   on  open 

on  rinsed  circuit.  .86  to  ^ 

sjvtt.    tfend  for  circular  and  price  list. 

GOBDOX  BATTERY  COHPA7TT, 

ejen  BreeSway,  W«w  Vork. 

Weelern  Bepresentallre, 

Om.  W.  Piiicam.  141  CHaioo  Sireet.  Calcic*.  HI- 


SHADE  and  HOLDER,  PORT- 
ABLES, CHANDELIERS,  Etc. 

Discount 
to  Dealers  .... 
Decatur,   Illinois. 


The  Direct-Reading  Ohmmeter 

The  Only  Instrument  to 
Measure  a  Resistance 

Quickly  and  Accurately 

The  American  Electric  Specialty  Co., 

123  Liberty  St.,  N.  V.  City. 

Klectrlcal  Instruments.  Automatic  Switches 
Arc  Lamps,  Special  Machinery. 

Agents  for  CHAS.  WIRT  A  CO., 

T.i.pbont.  lis  Crlltadi.  Rheostats  and  Brushes. 


VULCANIZED  FIBRE. 

Highest  grade  (or  electrical  insulation  and  mrrhanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO..     -     Wilmington,  DOS. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TOTD* 

Fee  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  WaafJSH 
and  Packings.    Patent  Insulating  Cleats. 


U ANTJFACTtfRKI>  BT 


THE    KARTAVERT  MANUFACTURING  e0„  Wllffllngtoo,   Id 
BIPOLAR  AND  MULTIPOLAR 

DYNAMOS  and  MOTORS 

Open  and  Enclosed  for  All  Purposes. 
PRICES  RIGHT.  CATALOGUE. 

Star  Dynamo  Works, 

Jefferson  City,  Mo. 


1  Black  Diamond  File  Works  g 

« 

**  OVB.  GOODS  ABB  ON  BA1.E  IN  B¥BBT  LEAD1M6   HABDWABE  L 
•Vj  HTOBB  IN  THE  UNITED  KTATE*  AND  CANADA.  JJ» 

fj  G.  &  H.  BARNETT  COMPANY,  g 

Jq  PHILADELPHIA,  PA.  £ 


IN 


ii 


AIR  PROPELLORS 


PP 


We 

Have  Set 
a  New 
Standard, 


Ask  for 
Prices. 


THE  FULLER  CO.,  Detroit, Mich., U.S. A., 

MANUFACTURERS  OF  ELECTRICAL  AND  VENTILATING  APPARATUS. 

■  OLD    BiV- 

m.  Key,  11  Queen  Victoria     Denver— Tuos,  H.  Smith;  nendrie  &  Bolt- 


adlot,    12   Rue   St. 
irgvp. 

Key,      Central 

II  &  miles. 

rlc  Co. 

Supply  Co. 
net  &  Co. 


•"les— Western    Electric   Works. 
Mlnui  itlng  &  Vent.  Co. 

rlc     Co.;     Central 
bier  llros. 

1  Supply  Co. 
SniUh  A:  AMhonr. 
<ud,  Inil.— MIUer-Knoblock  Co. 
Feck-H  H.liinatl,    O.,    Gen- 

eral Southern  Agents. 


